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Abstract 

We investigate how framing affect consumers’ willingness to buy green electricity 

using a contingent valuation method. A sample of 1022 respondents was divided into 

two nearly equal sized sub-samples chosen from an Internet panel. One subsample 

received a positively framed version of the questionnaire regarding signing up to a 

green electricity contract, and the other subsample received a negatively framed version 

of the questionnaire. As expected, consumers displayed stronger intention to buy green 

electricity when the situation was framed in a positive manner (i.e., most Danish 

households have already bought it), as compared to the situation framed in a negative 

manner (i.e., only a few Danish households have bought green electricity). The 

theoretical explanation can be formulated in terms of the theory of social norms. The 

framing effect also signals the public good side of green electricity in that there seems 

to be a free rider problem. The relatively low intention to buy green electricity in the 

negatively framed question indicates that the free-rider incentive is particularly 

powerful in large groups, where an individual may perceive that her or his behavior will 

have only little influence on the collective outcome. The managerial implications are 

also discussed. 

Keywords: Green power marketing; Willingness to pay; Question framing; Contingent 

valuation; Danish electricity market 

 

 

 



1. Introduction 

The green power industry is an emerging industry because of the electricity market 

deregulation and the increasing share of renewable energy in Denmark. Electricity 

suppliers are now able to differentiate their product offerings (i.e., electricity services 

in the form of service contracts) so they appeal to consumers’ environmental concerns. 

A core feature of these products is the environmental profile, e.g. electricity delivered 

to the household come from wind power or hydro power.1 Alternatively, households 

can also choose to offset the CO2 emission that is equivalent to their electricity 

consumption through buying and removing the total CO2 quota in the market. The 

offsetting of CO2 will reduce the total CO2 quota in the market and eventually it can 

help ensure that more renewable energy will be produced. In this study, we define those 

electricity products with an environmental profile as “green” electricity services. After 

signing up to a form of green electricity product consumers will receive a guarantee of 

origin/certification indicating the environmental effect from electricity generation (i.e. 

where and how the electricity is produced or whether the electricity consumed by the 

household has been CO2 offset). Due to the inter-dependability and inter-connectivity 

of the electricity network, the grid contains a mix of fossil-fuel fired electricity, green 

electricity and nu- clear electricity. This guarantee will then be used to write off the 

amount of green electricity sold from the total green electricity generation account in 

the grid or in the CO2 quota market, by doing so it prevents the same amount of green 

electricity from being sold more than once and hence it enhances the credibility of the 

green electricity sales. However, from a consumer perspective, any type of electricity 



functions exactly the same way, i.e. an intangible electron flow for powering the electric 

equipment. The homogenous nature at the point of consumption diminishes consumers’ 

motivation to pay a higher price for obtaining green electricity and eventually it can 

threaten the success of the green power marketing. Besides, although electricity possess 

the features of a public good, namely, its non-rivalry and non-excludability in 

consumption [1] and the externalities associated with the electricity generation is borne 

by the society collectively, electricity is also a private good. For a public good, the free 

rider problem is well known. For a private good, the financial constraint is an often-

mentioned issue for individuals’ decision making, and individuals are likely to drop the 

high-priced alternative when two products are homogenous in nature. Thus, this mixed 

product nature can complicate the promotion of green energy. 

In principle green power marketing practice is quite like the marketing of any 

other environmentally friendly product such as organic food marketing; both have put 

emphasis on minimizing the environ- mental impact in the production process. The 

way they differ is that consumers do not receive a physically different product when 

buying electricity; thereby consumers receive no social identity in a physical format. 

As consumers’ environmental concerns increase prior studies have revealed that there 

is great potential for green electricity [2–4], but the sale of green electricity has only 

seen slow growth in the actual market place [2,5]. This may be attributed to the fact 

that the electricity sector has traditionally been a natural monopoly. In a natural 

monopoly consumers do not have the possibility to choose neither product nor 

supplier. This is bad because energy policy makers hope that consumers are willing to 



subscribe to green electricity on a volunteer basis. The higher the demand for green 

electricity, the more attractive it will be for energy investors to invest in green 

electricity. The back up from consumers can eventually help Denmark to implement its 

goal of being a fossil fuel independent nation. The aim of this study is therefore not 

only to investigate the WTP for green electricity but also the effect of question framing 

on willingness to pay. Specifically, we are trying to identify the determinants that will 

influence consumers’ WTP for various types of green electricity services. The research 

setting is Denmark. The long-term energy goal of Denmark is to become a fossil fuel 

independent nation by 2050 [6]. Fig. 1 illustrates the progress of primary energy 

production in Denmark over the past decades. As is shown the share of fossil-fuel in the 

total primary energy production appears to fall continuously while the share of 

renewable energy production has been increasing since 2005. Fig. 2 presents the share 

of renewable en- ergy production from different renewable energy sources. Biomass 

and wind energy are two dominant forms of renewable energy over the past decades. 

The potential of biomass to replace fossil fuels is limited, as seen from the global and 

national perspective. Wind energy thus has been placed as one of the important 

renewable energy forms to achieve this goal due to its abundance and local availability. 

Wind, however, is unpredictable and non-storable. Thus, the amount of wind energy 

that flows into the grid varies dramatically depending on weather conditions making it 

difficult to fully utilize the generated power. Furthermore, the expansion of wind farms 

requires a large amount of capital investment, which will become a cost for consumers. 

Are consumers willing to subscribe to a green electricity contact? If so, what factors 



will motivate them to buy? 

 

Fig. 1. Development of primary energy production in Denmark. Source: [7]. 

 

 

Fig. 2. Development of renewable production in Denmark. Source: [7]. 

 

The extant literature shows that consumers’ environmental concerns are important 

for adopting environmentally friendly products such as green electricity [8–10]. In 

addition, consumers’ attitudes are another significant factor that has an influence on 

their willingness to pay for green electricity [4,9,11–14]. Furthermore, norms have 

been found to be significant influencers on consumers’ willingness to pay for green 



electricity [4,15,16]. The influence of norms has been examined based on what 

consumers’ important referent group thinks about their adoption of green electricity 

[4,17]. Norms may function as a “moral compass” for guiding individuals to take 

responsible action [18–20]. However, Tversky and Kahneman [21] argued that 

consumers tend to reveal inverse preferences under different framings of problems, 

com- plications or outcomes. Usually, positive framing signals benefits while negative 

framing indicates risks. According to Tversky and Kahneman [21], decision makers are 

prone to minimize risk (i.e., being “risk averse” when contemplating benefits, but are 

prone to take risks (i.e., displaying “risk seeking”) when contemplating losses. It is 

therefore logic to assume that consumers’ willingness to adopt green electricity will be 

different under different problem framings. Put differently, our research hypothesis is 

that the willingness to adopt green electricity is higher under positive framing than 

under negative framing. 

Given this, the aim of this study is to investigate consumers’ will- ingness to adopt 

green electricity services in Denmark with positively or negatively framing information 

regarding the willingness to buy green electricity in the market. The current study does 

not only explore the factors influencing the willingness to adopt green electricity among 

Danish residential energy consumers but also explicitly addresses the influence of 

positive and negative framing on consumers’ willingness to adopt green electricity. The 

paper is organized as follows. Section 2 provides a review of the literature and outlines 

the theoretical frame- work for explaining consumers’ WTP for green electricity. 

Section 3 presents the research method and specifies the model for the analysis. Section 



4 presents the results of the statistical analyses. In Section 5, we highlight the research 

findings, and discuss the managerial implications of the study as well as possible further 

research. 

 

2. Literature review 

The adoption of green electricity service is a typical “green consumerism” behavior. 

One of the distinguishing features of the green consumerism is that the consumers’ 

decision marking is heavily relying on individuals’ environmental consciousness and 

the environmental product information [8,22]. Previous studies have suggested that 

individuals’ socio-economic factors, knowledge about the product, values, attitudes and 

routine consumer behavior are important factors influencing consumers’ willingness to 

pay for environmentally friendly products [15,23–25]. Ozaki [4] categorized that the 

adoption of green electricity can be explained from various perspectives, an innovation 

diffusion perspective, a cognitive perspective, a normative perspective and from a 

consumption perspective. The various perspectives not only differ on several 

dimensions but also overlap on some important dimensions, for detail please refer to 

Ozaki [4]. For example, a consumer may see relative advantages in adopting an 

innovation (in an innovation diffusion perspective) because s/he is aware of the 

consequence of the innovation such as improving the environment (in a normative 

perspective). In addition, individual’s beliefs/attitudes on their influence on the 

outcomes were also found to be important for adoption of ecological products [26]. 

Whether or not buying green electricity, theories have also suggested that consumers 



often use combinations of decision-marking strategies [27]. For example, Salmela and 

Varho [9] proposed a hybrid theoretical framework to illustrate consumers’ adoption of 

green electricity incorporating the cognitive factor, orientational factor and the 

economic factor. The cognitive factor takes up issues like consumer attitudes, 

knowledge and perception, the eco- nomic factor relates to the costs and free-rider 

problem, and the orientational factor relates to consumers’ old habits and consumer 

incentives for buying electricity [9]. 

Previous research has shown that socio-economic profiles are important for 

explaining consumers’ WTP for green electricity [28–30]. In general higher income 

consumers are more willing to pay a higher premium for green electricity [3,11,31–37]. 

Moreover, numerous studies have reported a statistically significant relationship 

between age [3,31,34,38–40], gender [31,34,38,41–44], educational background 

[3,31,33,36,39,40,45],and household size [3,36,46] on the one  hand,  and 

willingness to pay for green electricity on the other. In addition to the socio-

demographical variables, consumers psychographic profile also plays a role in 

determining willingness to buy green electricity [29]. Webster [18] suggested that 

individuals who have strong moral obligations for the society often consider the social 

impact of their buying behavior, this was identified as “green norms” by Ek and 

Söderholm [17]. In addition, the level of product knowledge is also found to be an 

important determinant for buying green electricity [47]. In addition, green electricity 

buyers were also found to take a proactive personal view on expansion of the 

sustainable energy [47]. Previous research has suggested that individuals’ pro-



environmental attitude has positive effect on her/his intention to perform a pro-

environmental behavior in general [38,48,49]. We therefore assume that individuals’ 

environmental behavior in general may also guide individuals’ willingness to adopt 

green electricity service. Therefore, we decided to include individuals’ knowledge 

about the green electricity products, personal view on expanding renewable energy and 

individuals’ socio- economic profiles and pro-environmental behavior in general as 

predictors for the willingness to adopt green electricity service. 

 

3. Methodology 

Contingency valuation (CV) and choice experiments (CE) are two main stream 

methods for assessing consumers’ willingness to buy green electricity [28]. The CV 

method measures a single willingness-to-pay (WTP) value (i.e., the price or the price 

premium) for green electricity while the CE method investigates how different attributes 

will influence consumers’ purchase decision of green electricity. The WTP estimations 

vary much among different markets and research techniques used. In this study, a 

contingent valuation (CV) method was used to value households’ willingness to adopt 

green electricity [50]. 

The CV method is a well-established method for measuring WTP and eliciting 

consumers’ preference [27,50]. The main advantage of CV is that it addresses 

straightforward question to the respondents, thus it is easy for respondent to 

comprehend and to answer. The often used elicitation technique in CV surveys has 

different formats, for example, open-ended, biding, payment card, single-bounded 



dichotomous choice (SBDC) and double-bounded dichotomous choice (DBDC) [27]. 

Each format has its strengths and weaknesses [51]; the choice of the elicitation format 

depends on several factors such as the nature of the good being investigated, the cost of 

the survey and the characteristics of the respondents. Based on an evaluation of these 

factors, we decided to use the payment card. The main advantage of payment card is 

that we can use a value as close to the real market price as possible, subsequently it 

helps reduce the amount of outliers in the survey [51]. In addition, the range of values 

also prevents the starting point bias. Furthermore, it should be noted that although 

consumers use electricity as a power source for the daily life, the purchase of a service 

contract is not a routine buying for households, and many households have no clue 

regarding the premium to pay for green electricity, plus the fact that the price 

composition of electricity is already complicated enough to be understood by most 

consumers. The payment card elicitation can therefore help respondents evaluate the 

price ranges as close to the market price. CV has also its limitations. In the hypothetical 

market situation respondents may take the experiments less seriously than a real market, 

consequently it can create bias in the WTP estimation. Respondents may overstate or 

understate his/her bid for the good or service being investigated, which is known as 

strategic behavior [52]. On the one hand, some respondents may be willing to pay 

whatever price for green electricity to display his/her concern about the issue. On the 

other hand, some respondents may understate his/her real WTP for green electricity 

because s/he expects many others will pay for the public good (i.e., green electricity). 

The former bias occurs due to an over-pledging, in other words, consumers feels better 



about oneself, known as the “warm glow of giving” [53,54]. The latter bias occurs due 

to free-riding [55,56]. Mitchell and Carson [57] claimed that the strategic bias may not 

occur (1) when there is much information needed, (2) respondents think they have little 

influences on the outcome of the survey, (3) respondents are aware of their budget 

constraints and/or (4) respondents assume the good will not be provided. Therefore, the 

validity and reliability of the CV method are two major concerns, which can be 

improved through careful design of the questionnaire [50,58]. 

The study divided a sample of 1022 respondents into two nearly equal sized sub-

samples chosen from an Internet Panel administrated by a commercial marketing 

research firm. One subsample received a positively framed version of the questionnaire 

regarding subscription to a green electricity contract, and the other subsample received 

a negatively framed version of the questionnaire. The green electricity product is a real 

product in the electricity retail market at the time of the survey.2 

3.1. The survey 

The sample was drawn from an Internet-panel including 7000+ Danish consumers 

which reflects the actual Danish population 15–65 years of age with access to the 

internet from home. A sample of 1022 residential electricity bill payers with usable 

questionnaires was used for the analysis. Table 1 presents the sample statistics. As 

compared to the general structure of the Danish population, the entire sample fits well 

in terms of the basic socio-economic descriptors such as gender, age, household size, 

household income and education level [59]. It can be noted that the entire survey sample 

is slightly skewed toward more highly educated people with a high-income level and 

https://www.sciencedirect.com/science/article/pii/S2214629618305905#bib0250
https://www.sciencedirect.com/science/article/pii/S2214629618305905#bib0290
https://www.sciencedirect.com/science/article/pii/S2214629618305905#fn0010
https://www.sciencedirect.com/science/article/pii/S2214629618305905#tbl0005
https://www.sciencedirect.com/science/article/pii/S2214629618305905#bib0295


relatively larger household size. This may probably be attributed to the fact that only 

respondents who have access to the Internet were recruited and that many small-sized 

households which do not need to consider purchasing electricity such as dormitories for 

students and other youths due to their leasing agreements were screened out. The 

structure of the sample under both the positive framing and the negative framing 

appears to be similar except regarding gender. There are more male respondents than 

female respondents in the two divided samples. This is because there are more female 

respondents who had bought green electricity products and thereby they were not asked 

about their willingness to adopt green electricity. 

Table 1. Sample Description (in %) 

Characteristics 

The whole 

sample 

(N = 1022) 

Under positive 

framing 

(N = 453) 

Under negative 

framing 

(N = 441) 

Gender    

Male 50.4 55.8 55.4 

Female 49.6 44.2 44.6 

Age    

Below 30 years 27.7 27.5 27.6 

30–39 years 19.8 20.7 19.8 

40–49 years 21.9 22.6 22.1 

50–59 years 19.3 17.3 19.2 

Over 60 years 11.9 11.8 11.2 

Number of persons over 15 year-old in HH  

1 person 27.5 25.3 29.3 

2 persons 52.6 53.5 53.4 

3 persons 11.8 11.7 10.1 

4 + persons 8.1 9.4 7.2 



Characteristics 

The whole 

sample 

(N = 1022) 

Under positive 

framing 

(N = 453) 

Under negative 

framing 

(N = 441) 

Children/teenagers under 16 year-old in HH  

Yes 29.4 28.1 29.4 

None 70.6 71.9 70.6 

Education    

Grade School 9.1 9.1 9.2 

High School 25.1 26.1 23.4 

Short-term higher 

education 
14.4 13.3 16.3 

Medium-term higher 

education 
30.6 30.5 29.3 

Long-term higher 

education 
17.8 16.4 19.9 

Others 1.8 2.6 1.3 

Undisclosed 1.3 2.1 .6 

Pre-taxed annual household income   

Under 200.000DKK 8.7 8.9 8.9 

200.000–299.999 DKK 10.3 8.7 12.3 

300.000–399.999 DKK 12.4 12.3 13.0 

400.000–499.999 DKK 9.8 12.2 7.3 

500.000–599.999 DKK 9.3 8.9 9.7 

600.000 DKK or more 33.6 31.2 34.7 

Undisclosed 15.9 18.0 14.1 

 

The questionnaire begins with a brief introduction that informs respondents about 

the green electricity market and a definition of green electricity products, and then we 

asked about the respondents’ knowledgeability about green electricity products and the 

current purchasing of green electricity products. The questionnaire also included 



questions concerning respondents’ attitudes towards green electricity, green electricity 

expansion and habitual environmental friendliness practice. Finally, questions 

concerning the respondents’ socio-economic background are also included in the 

survey. 

3.1.1. The question framing 

Before the framed question, a brief introduction about the current electricity market 

situation, the definition of green electricity and the consequences of subscribing to a 

green electricity contract were presented to the respondents. 

The negatively framed version: 

Suppose that only a few Danish households have bought wind energy, how likely 

it is for you to buy wind energy (via subscribing to a green electricity contract)? 

The positively framed version: 

Suppose that most Danish households have bought wind energy, how likely it is 

for you to buy wind energy (via subscribing to a green electricity contract)? 

All participants were asked to select their willingness to buy green electricity on a 

five point scale ranging from 1 (“Definitely no”) through 5 (“Definitely yes”). 

 

3.2. Model specification 

The dependent variable (willingness to adopt) is a categorical ordered variable 

ranging from “Definitely no” to “Definitely yes”, indicating that the dependent variable 

has a meaningful ordering. Thus, the ordered logit model is used for the analysis [[60], 

[61], [62]]. Unlike linear regression, ordered logit has no restrictions regarding 

https://www.sciencedirect.com/science/article/pii/S2214629618305905#bib0300
https://www.sciencedirect.com/science/article/pii/S2214629618305905#bib0305
https://www.sciencedirect.com/science/article/pii/S2214629618305905#bib0310


normally distributed errors terms and homogeneity of variance for the independent 

variables [62]. The ordered logit model is an extension of the binary logit model, and 

is built around a latent regression in the same way as binary logit [[60], [61], [62]]. The 

underlying theoretical framework is the random utility theory (RUT), for detail, please 

refer to McFadden [63] and Train [64]. The model assumes that the underlying response 

variable y* is defined by the following regression relationship: 

         (1) 

where the xs are the explanatory variables. In practice, y* is unobserved. Instead, we 

observed y, namely the adoption intention in this study. The general probability that the 

observed y falls into response category j (j  = 1, 2, 3, …, J) is the difference between 

two neighboring cumulative probabilities. 

    (2) 

where y is observed as one of the J ordered categories, and the μ s are unknown 

threshold parameters separating the neighboring categories to be estimated with βs, F 

is the cumulative distribution function. The number of μ s to estimate depends on 

whether or not e μ is normalized [60]. Without normalization, there would be J-1 

numbers of μ s to estimate and with normalization, there would be J-2 [60]. This is 

be- cause the number of thresholds is always one smaller than the number of 

categories [60]. To get a probability value for all categories, the μ s are constrained 

https://www.sciencedirect.com/science/article/pii/S2214629618305905#bib0310
https://www.sciencedirect.com/science/article/pii/S2214629618305905#bib0300
https://www.sciencedirect.com/science/article/pii/S2214629618305905#bib0305
https://www.sciencedirect.com/science/article/pii/S2214629618305905#bib0310
https://www.sciencedirect.com/science/article/pii/S2214629618305905#bib0315
https://www.sciencedirect.com/science/article/pii/S2214629618305905#bib0320


as 0 < μ2 < μ3 < … < μJ1. 

There are two exceptions for the probability of the first and the last category: 

Prob(y≤1) = Prob(y = 1) and Prob(y ≤ J) = 1 [60]. 

The marginal effect on the probability that the observed y falls into response 

category j is the partial derivative of the probability with respect to xk: 

    (3) 

Where f(.) is the probability density function typically either the standard normal or 

the logistic distribution. 

The ordered logit model allows a sequence of logits specified with the same β s and xs 

but with different μs [60]. The probability that the observed y falls into the five 

response categories has the following forms: 

     (4) 

where L is the logistic cumulative distribution function. 

An important assumption for the ordinal model is that the relationship between the 

independent variables xs and the logits are the same for all the logits [60]. This means 

that the effects of an x should be constant over the choice response category j. Simply 

put, the β estimates are invariant to the thresholds. This is also called the parallel lines 

assumption [[60], [61], [62]]. 

https://www.sciencedirect.com/science/article/pii/S2214629618305905#bib0300
https://www.sciencedirect.com/science/article/pii/S2214629618305905#bib0300
https://www.sciencedirect.com/science/article/pii/S2214629618305905#bib0300
https://www.sciencedirect.com/science/article/pii/S2214629618305905#bib0305
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The independent variables entered into the model include questions regarding 

consumers’ perceptions, attitudes, moral values, daily environmental-friendly practices 

as well as consumers socio-demographic profiles. A test for multicollinearity for the 

independent variables was performed in a linear regression. All variance inflation factor 

values associated with the independent variables are less than five, indicating that 

multicollinearity is not a problem for the econometric analysis [62]. 

 

4. Empirical results 

4.1. Descriptive statistics 

Fig. 3 shows the distribution of potential buyers3 of green electricity under two 

different framing conditions. It appeared that more consumers are likely to sign up to 

green electricity products when most households have bought it (namely under positive 

framing), and vice versa. 

 

Fig. 3. Distribution of potential buyers under two framing conditions (in %). 

 

Expanding renewable energy is important for achieving a fossil fuel independent 

nation. Table 2 presents the public opinion about renewable energy expansion in 

Denmark. Most of the respondents believe that the government has the primary 

https://www.sciencedirect.com/science/article/pii/S2214629618305905#bib0310
https://www.sciencedirect.com/science/article/pii/S2214629618305905#fig0015
https://www.sciencedirect.com/science/article/pii/S2214629618305905#fn0015


responsibility for renewable energy expansion. Only a small percent of the respondents 

believe that the consumers have the primarily responsibility. It can be noted that there 

are more people who believe that either the government or the electricity suppliers has 

the primary responsibility under the negative framing than under the positive framing. 

Regarding the answer for “should the consumers have the primary responsibility?” 

there are more yes-sayers under positive framing than under the negative framing. This 

underlines also that consumers’ expectations for the role of the government and the 

electricity suppliers in a renewable energy expansion are great, and consumers maybe 

should not play a key role in it. Regarding the location for the newest built wind farms, 

offshore wind farms are far more preferred than wind farms on land for both samples. 

Nearly half of the respondents had no preferences on the location of the newly built 

wind farms except the non-disturbance for residents. 

Table 2. Attitudes towards renewable energy expansion. 

Frequency 
Positive framing 

(n = 453) 

Negative framing 

(n = 441) 

…has the primary responsibility   

The government 55.4 58.0 

The consumers 6.4 5.3 

The electricity suppliers 26.3 28.6 

Do not know 11.9 8.2 

… you prefer most in building the newest wind 

farms 
  

On land .3 1.2 

Offshore 41.2 46.6 



Frequency 
Positive framing 

(n = 453) 

Negative framing 

(n = 441) 

Either on land or offshore, but it should keep 

enough distant not to disturb people 

Don’t know 

53.8 

4.4 

49.1 

3.1 

 

Table 3 presents the consumer perceptions for and attitudes towards adoption of 

green electricity as well as their moral values. An independent sample t-test revealed 

that there are no significant differences on these measurements between the two 

samples. As shown, consumers tend to be positive about the stability of the supply of 

100% renewable energy but are skeptical about the environmental quality of the green 

electricity. Regarding respondents’ habitual pro-environmental behavior, it appears that 

price is an important factor in their daily practices. 

Table 3. Consumer perceptions for and attitudes towards adoption of green electricity and their 

moral values (in %) 

Measurements 

Positive 

framing 

(n = 453) 

Mean (S.D.) 

Negative 

framing 

(n = 441) 

Mean (S.D.) 

Switching electricity suppliers is definitely necessary 

in order to obtain green electricity* 
4.32(1.59) 4.24(1.67) 

Obtaining green electricity would make me feel like I 

am doing something for the environment* 
3.99(1.28) 3.92(1.33) 

I am worried that the 100% renewable energy supply 

will be unstable, because wind and sun are not 

available at all times* 

3.20(1.58) 3.26(1.60) 

It is difficult to know what environmental quality 

standards green electricity comply with* 
4.37(1.31) 4.27(1.28) 

The standards for existing environmentally friendly 

electricity products are very unclear* 
4.66(1.36) 4.64(1.33) 



Measurements 

Positive 

framing 

(n = 453) 

Mean (S.D.) 

Negative 

framing 

(n = 441) 

Mean (S.D.) 

I am obligated to use green electricity for future 

generations* 
3.51(1.64) 3.47(1.62) 

Generally, I will choose the environmentally friendly 

alternatives regardless of price# 
2.68(.91) 2.58(.92) 

Generally, I try to discover the environmental effects 

of products prior to purchase# 
3.07(.99) 3.05(.96) 

Note: Items with “*” are measured on a five-point Likert scale from “strongly disagree” to 

“strongly agree”. 

Items with “#” are measured on a five point scale from “never” to “always”. 

 

4.2. The adoption of green electricity model estimation 

We estimate the model for green electricity adoption for the entire sample, for the 

sample under positive framing and for the sample under negative framing. Table 4 

presents the definition of the explanatory variables. Table 5 presents the estimation 

results of the adoption of green electricity model. As shown, all three models are 

significant, and all significant explanatory variables entered into the models have the 

expected sign. The coefficient is the log-odds (i.e., logits) for the regression. The p-

value of .00 indicates that at least one of the regression coefficients is not equal to zero 

for all models, indicating that all models are valid. The Pseudo R2 indicates the 

goodness of fit of the model. As a rule of thumb, a high value of Pseudo R2 is preferred. 

However, the model fit for discrete data often have a low Pseudo R2 [65]. Thus, Greene 

[61] suggested that one should not over-interpret the Pseudo R2. Overall, performances 

for all estimated models are acceptable. In the following, we discuss the estimates of 



three models. 

Table 4. Definition of variables 

Variables Definition 

SSUPL 
Switching electricity suppliers is definitely necessary in order to obtain green 

electricity (1=strongly disagree, …, 5=strongly agree) 

FELGD 
Obtaining green electricity would make me feel like I am doing something for the 

environment (1=strongly disagree, …, 5=strongly agree) 

WUSTA 

I am worried that the 100% renewable energy supply will be unstable, because 

wind and sun are not available at all times (1=strongly disagree, …, 5=strongly 

agree) 

EQLTY 
It is difficult to know what environmental quality standards green electricity 

comply with (1=strongly disagree, …, 5=strongly agree) 

STNDR 
The standards for existing environmentally friendly electricity products are very 

unclear (1=strongly disagree, …, 5=strongly agree) 

OBLIG 
I am obligated to use green electricity for future generations (1=strongly 

disagree, …, 5=strongly agree) 

CENVP 
Generally, I will choose the environmentally friendly alternatives regardless of 

price (1=never, …, 5=always) 

DENVE 
Generally, I try to discover the environmental effects of products prior to purchase 

(1=never, …, 5=always) 

FRAME 
Framing (1= only a few have bought green electricity, 2= most households have 

bought green electricity) 

GENDR Gender (1=female, 2=male) 

AGE Age (1=below 30 years, …5=over 60 years) 

INCOM Household income (1= under 200,000 DKK, ….6 = 600.000 DKK or more) 

FCHLD Family with children (1=yes, 0=no) 

EDU Education (1= grade school, 5=long-term higher education) 

 

Table 5. Logit models explaining willingness to buy green electricity (whole sample, negative 

framing and positive framing) 



Independent variables 
Whole sample 

Coef. (s.e.) 

Negative framing 

Coef. (s.e.) 

Positive framing 

Coef. (s.e.) 

SSUPL .11(.05)* .02(.07) .20(.07)* 

FELGD .27(.06)* .22(.08)* .34(.09)* 

WUSTA −.17(.05)* −.18(.07)* −.14(.07)* 

EQLTY −.16(.07)* −.09(.10) −.23(.10)* 

STNDR −.18(.06)* −.15(.09)** −.24(.09)* 

OBLIG .24(.05)* .21(.07)* .26(.07)* 

CENVP .39(.10)* .30(.14)* .50(.14)* 

DENVE .27(.09)* .25(.14)** .29(.13)* 

FRAME .59(.13)*   

GENDR −.22(.14) −.57(.20)* .17(.20) 

AGE −.02(.06) −.19(.08)* .18(.08)* 

INCOM −.04(.03)** −.05(.04) −.03(.04) 

FCHLD −.22(.11)* −.09(.16) −.46(.17)* 

EDU −.12(.05)* −.06(.07) −.19(.07)* 

Model Fit 

N 894 453 441 

LL −1014.96 −515.50 −484.45 

p-value .00 .00 .00 

Pseudo R2 .10 .09 .13 

Note: * indicates that the parameter is significant at the 5% level,** indicates that the parameter is 

significant at the 10% level. 

In the estimation of the model for the whole sample, the results indicate that 

consumers’ attitudes towards green electricity have important impact on consumers’ 

willingness to buy green electricity. Households’ positive feelings from use of green 

electricity had a significant positive effect on willingness to buy green electricity. The 

more an individual feel good for the environment from use of green electricity, the 

higher the probability than an individual is willing to buy green electricity. Due to the 



negative wording in questions regarding consumers concern about the environmental 

quality of green electricity, the coefficients for variables “the stability of 100% 

renewable energy supply”, “the environmental quality standards” and “the standards 

are unclear” had negative sign. Therefore, the results show that the more positive an 

individual feel about the stability of the 100% renewable energy supply, the clearer 

standards complied with green electricity, the higher the likelihood that an individual 

is likely to buy green electricity. Self-moral obligation had positive impact on the 

willingness to buy green electricity. The more an individual feel that he or she has an 

obligation to use green electricity, the higher will be the likelihood that consumers are 

willing to buy green electricity. Consumer daily practice had also positive impact on 

consumers’ willingness to buy green electricity. It can be noted that when most people 

have bought green electricity that will increase the likelihood for non-buyers to adopt 

green electricity. Finally, the impact of some of the standard demographic and socio-

economic characteristics is also detected in this research. It can be noted that education 

and income have a negative effect on adoption intention. This may be due to 

contradictory and controversial public discussions and debates about energy and 

climate in the media, and those respondents are often very skeptical about the “real” 

environmental effect of green electricity. 

With respect to the estimations of the model for the sample under negative framing, 

supplier switching appears to be insignificant for their adoption intention. Individuals’ 

feelings for obtaining green electricity had positive effect on adoption intention. Again, 

potential adopters do not fear for the stability of a 100% renewable energy supply. 



Individuals’ habitual environmental practice displays also a positive effect on the 

adoption intention. It can be noted that younger females are more likely to adopt green 

electricity. 

For the estimation of the model under positive framing, supplier switching and 

personal feeling of doing good for the environment when using green electricity had 

positive effect on the adoption intention. The clarification of the environmental quality 

and product standard are likely to influence the adoption intention positively. 

Individual’s personal obligation and their habitual environmental practice had positive 

effect on the adoption intention. Finally, it can be noted that age, education level and 

number of children living at home had effect on the adoption intention [28]. 

 

5. Conclusion and managerial implications 

The research hypothesis was that consumers will display higher adoption intention 

under the positive framing condition relative to the negative framing condition. Our 

study shows that the effect of framing was statistically significant. As expected, 

consumers displayed stronger intention to buy green electricity when the situation was 

framed in a positive manner (i.e., most Danish households have already bought it), as 

compared to the situation that was framed in a negative manner. The results of this 

study confirm that there is a tendency for risk aversion under positive framing 

conditions and a tendency for risk seeking under negative framing conditions. The 

framing effect also signals the public good side of green electricity in that there seems 

to be a free rider problem. The relatively low intention to buy green electricity in the 

https://www.sciencedirect.com/science/article/pii/S2214629618305905#bib0140


negative frame (i.e., a few Danish household has bought green electricity) indicates that 

the free-rider incentive is particularly powerful in a large group, where an individual 

may perceive that her or his behavior will have only little influence on the collective 

outcome [66]. The results confirm the finding from Ek and Söderholm [17]. 

Consumers who are going to buy green electricity in general hold a positive attitude 

towards green energy and the environmental effect of green energy. Potential adopters 

seem to be confident about the stability of an energy system supplied by 100% 

renewable energy. In addition, consumers generally felt a kind of moral obligation to 

buy green energy for a sustainable future. This finding is in line with previous research 

that an individual may take proactive steps to behave in ways that benefit others [54,67]. 

When taking the framing scenarios into consideration, respondents in the positive 

framing situation appear to be more positive regarding the stability of the renewable 

energy supply and feel stronger in moral obligation to use green energy for future 

generations than respondents in the negative framing situation. Respondents’ daily 

practice in the positive framing are generally more environmentally conscious than 

respondents in the negative framing. Finally, respondents in positive framing are 

generally elderly respondents whereas respondents in the negative framing are 

generally younger respondents. The effects of the socio-demographic variables – 

gender, age and education level varies across models but the results are in line with 

previous studies [28,29]. However, the effect of households’ income differs from 

previous studies, namely, insignificant for the negative and positive framing model but 

negative effect for the whole sample model at 10% significance level. This may be due 

https://www.sciencedirect.com/science/article/pii/S2214629618305905#bib0330
https://www.sciencedirect.com/science/article/pii/S2214629618305905#bib0085
https://www.sciencedirect.com/science/article/pii/S2214629618305905#bib0270
https://www.sciencedirect.com/science/article/pii/S2214629618305905#bib0335
https://www.sciencedirect.com/science/article/pii/S2214629618305905#bib0140
https://www.sciencedirect.com/science/article/pii/S2214629618305905#bib0145


to electricity expenditure is only a small proportion of Danish household expenditure 

and the present market price for green electricity is only slightly above non-green 

electricity. 

This has important implications for both policy makers and also for electricity 

retailers. First the percentage of potential green energy adopters remains low. An 

important reason seems to be the environmental effect of using green electricity and 

that the standards of green electricity should be clarified. Second, households appear to 

be willing to participate if only other households also do so. Therefore, for energy 

policy makers, there is a need to design clear product standards for green electricity. 

With respect to the environment effect of using green electricity, the policy makers may 

provide better information about the characteristics of green electricity e.g. greenhouse 

gas indicators. An important implication for the policy makers is that the current pricing 

method should be modified. For instance, residents who have bought green electricity 

should not pay as much tax as brown electricity. Otherwise, adopters will have 

difficulties in accepting why a less-polluted product costs the same as a polluted one 

and eventually adopters will lose their interests and confidence for the green electricity 

product. This study shows that more people will buy green electricity only when many 

other people buy it. Since green electricity does not have a physical presence signaling 

individual’s social status, the intangible nature of purchasing green electricity can thus 

be a hurdle for potential adopters. According to Menges, Schroeder [54] and Schwartz 

[67], an individual will feel more stimulated to perform a pro-environmental behavior 

with a financial cost, when one’s behavior can be observed by others. Therefore, 

https://www.sciencedirect.com/science/article/pii/S2214629618305905#bib0270
https://www.sciencedirect.com/science/article/pii/S2214629618305905#bib0335


labeling of homes that is supplied with green electricity might be a good idea for 

facilitating the sales of green electricity. Finally, it can be noted that the clear majority 

believes that the government has the primary responsibility in renewable energy 

expansion and very few (less than 6%) consider that consumers have the primary 

responsibility. Therefore, consumers should be regarded as having a supplementary role 

in promoting renewable energy when designing a sustainable energy strategy. 

Finally, since the study is mainly based on the stated preference for the green 

electricity service, it is worth noting that the stated preference does not necessarily 

translated into action, see also Nakarado [68]. 

 

Acknowledgements 

The financial support by the “Energi på havet (Energy at sea)” project, Offshore 

Center Denmark, the Growth Forum for Southern Denmark, and the European Regional 

Development Fund is gratefully acknowledged. 

 

Reference 

[1] T. Bergstrom, L. Blume, H.R. Varian, On the Private Provision of Public 

Goods, (1986). 

[2] Y. Yang, Perspectives on Marketing of Green Electricity, University Press of 

Southern Denmark, 2013 Ph.D dissertation, Faculty of Social Science, 

University of Southern Denmark. 

[3] J. Zorić, N. Hrovatin, Household willingness to pay for green electricity in 

https://www.sciencedirect.com/science/article/pii/S2214629618305905#bib0340
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0005
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0005
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0005
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0010
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0010
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0010
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0010
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0010
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0015


Slovenia, Energy Policy 47 (0) (2012) 180–187. 

[4] R. Ozaki, Adopting sustainable innovation: what makes consumers sign up 

to green electricity? Bus. Strategy Environ. 20 (1) (2011) 1–17. 

[5] D. Pichert, K.V. Katsikopoulos, Green defaults: information presentation 

and pro- environmental behaviour, J. Environ. Psychol. 28 (1) (2008) 63–

73. 

[6] Danish Government, Energy Strategy 2050–From Coal, Oil and Gas to Green 

Energy, The Danish Ministry of Climate and Energy, Copenhagen, 2011. 

[7] Danish Energy Agency. Statistics. Available from: www.ens.dk/talogkort. 

[8] B. Schlegelmilch, G. Bohlen, A. Diamantopoulos, The link between green 

pur- chasing decisions and measures of environmental consciousness, Eur. 

J. Market. 30 (5) (1996) 35–55. 

[9] S. Salmela, V. Varho, Consumers in the green electricity market in Finland, 

Energy Policy 34 (18) (2006) 3669–3683. 

[10] J. Axsen, J. TyreeHageman, A. Lentz, Lifestyle practices and pro-

environmental technology, Ecol. Econ. 82 (2012) 64–74. 

[11] B. Roe, et al., US consumers’ willingness to pay for green electricity, 

Energy Policy 29 (11) (2001) 917–925. 

[12] K. Ek, Public and private attitudes towards “green” electricity: the case 

of Swedish wind power, Energy Policy 33 (13) (2005) 1677–1689. 

[13] S.L. Batley, P.D. Fleming, P. Urwin, Willingness to pay for renewable 

energy: im- plications for UK Green Tariff offerings, Indoor Built Environ. 9 

http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0015
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0015
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0020
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0020
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0020
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0025
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0025
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0025
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0025
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0030
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0030
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0030
http://www.ens.dk/talogkort
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0040
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0040
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0040
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0040
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0040
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0045
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0045
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0045
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0050
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0050
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0050
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0055
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0055
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0055
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0060
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0060
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0060
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0065
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0065
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0065


(3–4) (2000) 157–170. 

[14] J. Kim, et al., Assessment of Korean customers’ willingness to pay with 

RPS, Renew. Sustain. Energy Rev. 16 (1) (2012) 695–703. 

[15] T.J. Gerpott, I. Mahmudova, Determinants of green electricity adoption 

among residential customer in Germany, Int. J. Consum. Stud. 34 (4) (2010) 

464–473. 

[16] Y. Yang, H.S. Solgaard, Exploring residential energy consumers’ 

willingness to ac- cept and pay to offset their CO2 emission, Int. J. Energy 

Sect. Manage. 9 (4) (2015) 643–662. 

[17] K. Ek, P. Söderholm, Norms and economic motivation in the Swedish 

green elec- tricity market, Ecol. Econ. 68 (1–2) (2008) 169–182. 

[18] F.E. Webster Jr, Determining the characteristics of the socially 

conscious consumer, J. Consum. Res. 2 (3) (1975) 188–196. 

[19] K. Nyborg, R.B. Howarth, K.A. Brekke, Green consumers and public 

policy: on so- cially contingent moral motivation, Resour. Energy Econ. 28 (4) 

(2006) 351–366. 

[20] K.A. Brekke, S. Kverndokk, K. Nyborg, An economic model of moral 

motivation, J. Public Econ. 87 (9–10) (2003) 1967–1983. 

[21] A. Tversky, D. Kahneman, The framing of decisions and the psychology 

of choice, Science 211 (4481) (1981) 453–458. 

[22] K. Chan, Market segmentation of green consumers in Hong Kong, J. Int. 

Consum. Market. 12 (2) (1999) 7–24. 

http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0065
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0065
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0070
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0070
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0070
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0075
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0075
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0075
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0075
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0080
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0080
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0080
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0080
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0080
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0080
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0085
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0085
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0085
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0090
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0090
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0090
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0095
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0095
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0095
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0095
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0100
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0100
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0100
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0105
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0105
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0105
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0110
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0110
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0110


[23] M. Laroche, J. Bergeron, G. Barbaro-Forleo, Targeting consumers who 

are willing to pay more for environmentally friendly products, J. Consum. 

Market. 18 (6) (2001) 503–520. 

[24] H.-K. Bang, et al., Consumer concern, knowledge, belief, and attitude 

toward re- newable energy: an application of the reasoned action theory, 

Psychol. Market. 17 (6) (2000) 449–468. 

[25] C. Tanner, S. Wölfing Kast, Promoting sustainable consumption: 

determinants of green purchases by Swiss consumers, Psychol. Market. 20 

(10) (2003) 883–902. 

[26] R.D. Straughan, J.A. Roberts, Environmental segmentation alternatives: 

a look at green consumer behavior in the new millennium, J. Consum. 

Market. 16 (6) (1999) 558–575. 

[27] I.J. Bateman, et al., Economic Evaluation With Stated Preference 

Techniques: A Manual, Edward Elgar Publishing Limited, Cheltenham, 

United Kingdom, 2002. 

[28] S. Sundt, K. Rehdanz, Consumers’ willingness to pay for green 

electricity: a meta- analysis of the literature, Energy Econ. 51 (2015) 1–8. 

[29] C. Herbes, et al., Willingness to pay lip service? Applying a neuroscience-

based method to WTP for green electricity, Energy Policy 87 (2015) 562–

572. 

[30] L.A.G. Oerlemans, K.-Y. Chan, J. Volschenk, Willingness to pay for 

green electricity: a review of the contingent valuation literature and its 

http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0115
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0115
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0115
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0115
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0115
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0120
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0120
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0120
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0120
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0120
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0125
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0125
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0125
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0125
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0130
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0130
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0130
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0130
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0130
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0135
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0135
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0135
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0135
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0140
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0140
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0140
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0145
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0145
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0145
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0145
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0150
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0150
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0150


sources of error, Renew. Sustain. Energy Rev. 66 (2016) 875–885. 

[31] J. Zarnikau, Consumer demand for ‘green power’ and energy efficiency, 

Energy Policy 31 (15) (2003) 1661–1672. 

[32] J. Ladenburg, A. Dubgaard, Willingness to pay for reduced visual 

disamenities from offshore wind farms in Denmark, Energy Policy 35 (8) 

(2007) 4059–4071. 

[33] I.H. Rowlands, D. Scott, P. Parker, Consumers and green electricity: 

profiling po- tential purchasers, Bus. Strategy Environ. 12 (1) (2003) 36–

48. 

[34] L. Zhang, Y. Wu, Market segmentation and willingness to pay for green 

electricity among urban residents in China: the case of Jiangsu Province, 

Energy Policy 51 (2012) 514–523. 

[35] S. Yoo, S. Kwak, Willingness to pay for green electricity in Korea: a 

contingent valuation study, Energy Policy 37 (12) (2009) 5408–5416. 

[36] X. Guo, et al., Willingness to pay for renewable electricity: a contingent 

valuation study in Beijing, China. Energy Policy 68 (2014) 340–347. 

[37] Y. Yang, H.S. Solgaard, W. Haider, Value seeking, price sensitive, or 

green? Analyzing preference heterogeneity among residential energy 

consumers in Denmark, Energy Res. Soc. Sci. 6 (2015) 15–28. 

[38] I. Kostakis, E. Sardianou, Which factors affect the willingness of tourists 

to pay for renewable energy? Renew. Energy 38 (1) (2012) 169–172. 

[39] P. Mozumder, W.F. Vásquez, A. Marathe, Consumers’ preference for 

http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0150
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0150
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0155
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0155
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0155
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0160
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0160
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0160
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0160
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0165
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0165
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0165
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0165
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0165
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0170
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0170
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0170
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0170
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0170
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0175
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0175
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0175
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0180
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0180
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0180
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0185
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0185
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0185
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0185
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0185
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0190
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0190
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0190
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0195


renewable energy in the southwest USA, Energy Econ. 33 (6) (2011) 1119–

1126. 

[40] G. Ivanova, Are consumers’ willing to pay extra for the electricity from 

renewable energy sources? An example of Queensland, Australia, Int. J. 

Renew. Energy Res. 2 (4) (2012) 758–766. 

[41] S. Bigerna, P. Polinori, Italian households׳ willingness to pay for green 

electricity, Renew. Sustain. Energy Rev. 34 (0) (2014) 110–121. 

[42] C.A. Bollino, The willingness to pay for renewable energy sources: the 

case of Italy with socio-demographic determinants, Energy J. 30 (2) (2009) 

81–96. 

[43] C.F. Clark, M.J. Kotchen, M.R. Moore, Internal and external influences 

on pro-en- vironmental behavior: participation in a green electricity 

program, J. Environ. Psychol. 23 (3) (2003) 237–246. 

[44] R. Menges, S. Traub, An experimental study on the gap between 

willingness to pay and willingness to donate for green electricity,  

FinanzArchiv  65  (3)  (2009) 335–357. 

[45] R. MacPherson, I. Lange, Determinants of green electricity tariff uptake in 

the UK, Energy Policy 62 (2013) 920–933. 

[46] R.G. Ethier, et al., A comparison of hypothetical phone and mail 

contingent va- luation responses for green-pricing electricity programs, Land 

Econ. 76 (1) (2000) 54–67. 

[47] K. Arkesteijn, L. Oerlemans, The early adoption of green power by Dutch 

http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0195
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0195
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0195
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0200
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0200
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0200
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0200
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0200
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0205
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0205
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0205
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0210
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0210
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0210
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0210
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0215
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0215
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0215
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0215
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0215
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0215
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0220
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0220
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0220
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0220
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0220
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0225
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0225
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0225
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0230
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0230
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0230
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0230
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0230
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0235


house- holds–an empirical exploration of factors influencing the early adoption 

of green electricity for domestic purposes, Energy Policy 33 (2) (2005) 183–

196. 

[48] S.P. Kalafatis, et al., Green marketing and Ajzen’s theory of planned 

behaviour: a cross‐market examination, J. Consum. Market. 16 (5) (1999) 

441–460. 

[49] N. Ito, et al., Applying threshold models to donations to a green 

electricity fund, Energy Policy 38 (4) (2010) 1819–1825. 

[50] A. Alberini, J.R. Kahn, Handbook on Contingent Valuation, Edward Elgar, 

Cheltenham, UK & Northampton, MA, USA, 2006. 

[51] D. Pearce, et al., Economic Valuation With Stated Preference Techniques: 

Summary Guide, DTLR- Department for Transport, Local Government and the 

Regions, London, United Kingdom, 2002. 

[52] P.A. Samuelson, The pure theory of public expenditure, Rev. Econ. Stat. 

36 (4) (1954) 387–389. 

[53] J. Andreoni, Impure altruism and donations to public goods: a theory of 

warm-glow giving, Econ. J. 100 (401) (1990) 464–477. 

[54] R. Menges, C. Schroeder, S. Traub, Altruism, warm glow and the 

willingness-to- donate for green electricity: an artefactual field experiment, 

Environ. Resour. Econom. 31 (4) (2005) 431–458. 

[55] M.J. Kotchen, Impure public goods and the comparative statics of 

environmentally friendly consumption, J. Environ. Econ. Manage. 49 (2) 

http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0235
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0235
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0235
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0235
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0235
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0235
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0240
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0240
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0240
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0240
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0245
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0245
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0245
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0250
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0250
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0250
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0255
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0255
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0255
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0255
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0255
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0260
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0260
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0260
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0265
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0265
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0265
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0270
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0270
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0270
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0270
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0270
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0270
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0275
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0275
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0275


(2005) 281–300. 

[56] M.J. Kotchen, M.R. Moore, Private provision of environmental public 

goods: household participation in green-electricity programs, J. Environ. 

Econ. Manage. 53 (1) (2007) 1–16. 

[57] R.C. Mitchell, R.T. Carson, Using Surveys to Value Public Goods: The 

Contingent Valuation Method, Resources for the Future - The Johns Hopkins 

University Press, Washington D.C, 1989. 

[58] K. Arrow, et al., Report of the NOAA panel on contingent valuation, Fed. 

Regist. 58 (10) (1993) 4601–4614. 

[59] Danmarks Statistik. Available from: 

http://www.statbank.dk/statbank5a/default. asp?w=1920. 

[60] T.F. Liao, Interpreting Probability Models: Logit, Probit, and Other 

Generalize Linear Models, Sage Publications, Thousand Oaks, C.A, 1994. 

[61] W.H. Greene, Econometrics Analysis, 7th ed., Prentice Hall, Boston and 

etc, 2012. 

[62] J.M. Wooldridge, Introductory Econometrics: A Modern Approach, 4th 

ed., South- Western, Mason, U.S, 2009. 

[63] D. McFadden, Conditional logit analysis of qualitative choice behaviour, 

in: 

P. Zarembka (Ed.), Frontiers in Econometrics, Academic Press, New York, 1974, 

pp. 105–142. 

[64] K.E. Train, Discrete Choice Methods with Simulation, 2nd ed., Cambridge 

http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0275
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0280
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0280
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0280
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0280
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0280
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0285
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0285
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0285
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0285
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0285
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0290
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0290
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0290
http://www.statbank.dk/statbank5a/default.asp?w=1920
http://www.statbank.dk/statbank5a/default.asp?w=1920
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0300
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0300
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0300
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0305
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0305
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0310
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0310
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0310
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0315
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0315
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0315
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0315
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0315
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0320
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0320


University Press, Cambridge, 2009. 

[65] G. Hoetker, The use of logit and probit models in strategic management 

research: critical issues, Strateg. Manage. J. 28 (4) (2007) 331–343. 

[66] M. Olsen, The Logic of Collective Action, Harvard University, Cambridge, 

MA, 1970. 

[67] S.H. Schwartz, L. Berkowitz (Ed.), Normative Influences on Altruism in 

Advances in Experimental Social Psychology, Academic Press, 1977, pp. 

221–279. 

[68] G.L. Nakarado, A marketing orientation is the key to a sustainable energy 

future, Energy Policy 24 (2) (1996) 187–193. 

http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0320
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0325
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0325
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0325
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0330
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0330
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0330
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0335
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0335
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0335
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0335
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0340
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0340
http://refhub.elsevier.com/S2214-6296(18)30590-5/sbref0340



