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Abstract

This dissertation consists of an introductory part and five self-contained papers, all related to the 
issue of promoting renewable power sources. Paper I provides an econometric analysis of the
most important determinants of Swedish households’ willingness to pay a premium for “green” 
electricity. Methodologically we draw heavily on recent developments in the literature on
integrating norm motivated behavior into neoclassical consumer theory. The analysis is based on 
postal survey responses from 655 Swedish households, which are analyzed within a binary 
choice framework. The results indicate that the impact of choosing “green” on the household 
budget largely influences the willingness to contribute to “green” electricity schemes, as do the 
degree of perceived personal responsibility for the issue and the felt ability to affect the outcome
in a positive way. We find only limited support for the idea that perception about others’ 
behavior affect individual moral norms and behavior; stronger support is instead found for the 
presence of a prescriptive social norm. In paper II we perform an empirical test the overall 
hypothesis that the framing of renewable power support in a “conditional” and an 
“unconditional” scenario, respectively, will tend to trigger different types of moral deliberations. 
We approach this research task by analyzing the responses to dichotomous willingness to pay 
questions from two different versions of a postal survey sent out to 1200 Swedish house owners. 
The responses are analyzed within a random effects binary probit model and the estimated
marginal effects support the notion that different types of factors tend to dominate choices 
depending on the support scheme considered. Paper III analyzes the attitudes towards wind
power among residential electricity consumers, as well as the foundations of these attitudes. The 
results are based on a postal survey that was sent out to 1000 Swedish house owners, and these 
results suggest that the average Swedish house owner is in general positive towards wind power.
The probability of finding an average individual in support of wind power decreases with age
and income while people who act on environmental values are more likely to be positive. In
addition, people that are more inclined to express public preferences are also more likely to be 
positive towards wind electricity than people who are less inclined to do so. Paper IV
scrutinizes the Swedish households’ preferences over the environmental characteristics 
associated with wind power by applying a choice experiment approach. The results are based on
a postal survey that was sent out to 1000 Swedish house owners. The non-monetary attributes 
included in the choice scenario were: the noise level, location, height, and the grouping of
windmills. According to the results the location of wind turbines has the most pronounced 
impact on the utility of the average individual. If the environmental external costs are to be 
minimized the results suggest that new schemes should primarily be located offshore, and large
wind farms located onshore should be avoided. Finally, paper V provides an econometric
analysis of innovation and diffusion in the European wind power sector. The empirical results 
indicate that reductions in investment costs are an important determinant of increased diffusion
of wind power, and these cost reductions are in turn explained by learning-by-doing activities 
but less so by knowledge accumulating as a result of public R&D support. Feed-in tariffs also 
play a role in the innovation and diffusion processes. The higher is the feed-in price the higher 
is, ceteris paribus, the rate of diffusion. High feed-in tariffs, though, also tends to have a
negative effect on average cost reductions as they induce wind generators to choose high-cost 
sites and provide fewer incentives for cost cuts.
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Preface

1. Policy Background and Focus of the Thesis 

The overall theme of this thesis is the politically declared intention to promote renewable 

energy sources. Although there have existed explicit political intentions to promote renewable 

power sources since the 1970s, the primary motives for supporting renewables have changed 

over time. During the 1970s and 1980s, after the oil crises, the main concern was related to 

security of supply and the support for domestic energy sources while since the 1990s 

environmental concern has been the main motive for the desired increased reliance upon 

renewables. The first paragraph of the renewable energy directive of the European parliament

(Directive 2001/77/EC) states that:

“The Community recognises the need to promote renewable energy sources as a priority measure given

that their exploitation contributes to environmental protection and sustainable development. In addition

this can also create local employment, have a positive impact on social cohesion, contribute to security 

of supply and make it possible to meet Kyoto targets more quickly.”

The Directive thus stresses the environmental benefits associated with renewables although it

also mentions security of supply as well as national and even local benefits such as 

employment and social cohesion. The Directive also defines what energy sources are 

considered renewable and requires the member states to promote energy sources in 

conformity with this definition, but it still opens up for some discrepancies with respect to 

which energy sources can be considered renewable in each member state. Moreover, the 

Directive establishes that the support schemes adopted to promote renewables should also be 

cost-effective. While the general goal, in Sweden and elsewhere, is to increase the reliance

upon renewable energy the focus of the present thesis is narrowed to be exclusively devoted 

to the increase of electric power generation based on renewable energy sources.

The relative importance of the different renewable power sources differs significantly

between countries. Table 1 shows the proportion of renewables as well as their origin in five 

selected European countries.
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Table 1: Renewable Power Generation in Selected European Countries, 2001 (TWh) 

Hydro-
power

Wind/Solar* Combustible
Renewables**

Total
Electricity

Percentage
Share of 

Renewables
Denmark 0.03 4.31 2.14 38 17
Germany 25.80 11.05 12.73 579 9
Spain 43.84 7.01 3.47 237 23
Sweden 78.45 0.45 3.20 158 52
United Kingdom 5.64 0.97 5.00 385 3

* Wind power constitutes by far the major share of this category.
** Including biomass fueled power and waste
Source: IEA (annual)

As Table 1 shows, in 2001 renewables constituted more than 50 percent of Swedish power 

generation while the corresponding proportion in the UK was only 3 percent. This difference 

between Sweden and UK is primarily explained by the dominance of large-scale hydropower 

in Sweden while the generation of, for instance, wind power is modest both in Sweden and in 

the UK. Although the proportion of renewables is high in Sweden, the Swedish parliament

has decided to phase out nuclear and the present challenge in Sweden is thus to replace

nuclear power without violating other important political goals such as climate policy 

commitments.

Recently the Swedish parliament has, for instance, adopted a national planning goal for 

wind power according to which the annual generation of wind power shall amount to 10 TWh

in 2015. Given the modest generation of wind power generation in 2001, which amounted to 

only 0.45 TWh, there is a need for a substantial increase in the rate at which wind power

capacity is increased if the goal is to be met. Although the costs of producing wind power has 

declined substantially during the last two decades (e.g., Neij, 1999; Söderholm and Klaassen,

2003), investments in wind power are still not commercially attractive without public support. 

According to Söderholm et al. (2005) the prevailing policy instruments in Sweden are overall 

strong enough to make new investments in wind power a cost attractive choice from the eye-

view of a power investor. They argue that the limited success of Swedish wind power is 

primarily explained by significant uncertainties (in particular with respect to political

stability), public criticism at the local level, and institutional issues (i.e., the legal provisions

governing the assessment of the environmental impacts of wind mills and the planning 

procedures for wind mill locations).

An effective energy policy promoting renewable power generation must therefore address

a number of critical issues, such as for instance what factors that tend to trigger the demand

for renewable or “green” power, how the public perceives renewable power, and in particular
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the environmental characteristics of renewables, but also the ability of different support 

schemes to promote increased renewable power capacity without reducing the incentives for 

cost effectiveness. The overall purpose of the present thesis is to provide some guidance about 

how the politically determined increase in renewable capacity can be attained in an effective

way, i.e., at low cost and without eroding public acceptance. 

2. Critical Issues Related to the Promotion of Renewable Power

From the perspective of economic theory we should expect the outcome of the market for 

renewables, in terms of installed capacity, to be lower than what would be optimal from a

social efficiency perspective. There are, at least, two sources of market failures present. First,

and most important, the environmental benefits associated with renewable energy sources 

(e.g., reduced greenhouse-gas emissions) are characterized by non-rivalry and non-

excludability, i.e., they constitute a public good. The incentives to contribute to public goods 

are often absent because the non-excludability characteristics lead to free-rider behavior, i.e., 

no one has an incentive to provide for the public good since when it is produced everyone can 

benefit from it. Therefore public goods will be underprovided in the marketplace (Varian,

1992).

The second market failure is the presence of positive learning externalities, which leads to

the so-called infant industry motive. While the relatively new and high cost technologies are 

being diffused learning effects will gradually reduce costs. The positive externality of learning 

stems from the public good nature of new knowledge; no firm can prevent other firms from

also benefiting from the knowledge when it is created and therefore the producer generates 

benefits that he cannot fully capture himself, although he himself carries the entire cost of the 

investment. Therefore, relatively new and immature renewable energy technologies need 

support when they are under development; gradual learning effects as a result of increased 

diffusion are however expected to reduce the need for support in the long run.1

It is important to note though, that the aim of the present thesis is to provide some

guidance about how the politically desired increase in renewable capacity can be attained in

an effective way, i.e., at low cost and without eroding public acceptance, but there is no

1 See Jaffe et al. (2005) for a more exhaustive discussion about the market failures that may arise in association 
with the innovation and diffusion of new energy technologies.
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intention to evaluate whether the desired level of renewable capacity as set up by the decision 

makers is optimal from a social efficiency perspective or not.2

Figure 1 summarizes some of the factors that are of vital importance for the development

of the markets for “green” power.3 Clearly, the market for “green” power is functioning as 

any other market in the sense that the outcome in terms of produced quantities and prices are 

determined by demand and supply. Still, it is important to bear in mind that this market is 

heavily affected by political decisions as a result of the market failures discussed above. From

an economic-theoretical point of view, the motives for public policies targeted towards 

increased demand are primarily the positive environmental externalities arising from

renewable power generation. The measures targeted at increased supply are however

motivated both by the positive environmental externalities associated with renewable power

generation as well as by the positive learning externalities as a result of the diffusion of the

renewable technologies.

The outcome in the
market for renewable

electric power generation

Figure 1: Factors Affecting the Development of the Market for Renewable Electricity

2 It is interesting to note that although observed market penetration rates for renewable power obviously have
been considered insufficient by the decision makers, in Sweden they are seldom evaluated – or even discussed –
in relation to what is perceived as their socially optimal level.
3 For simplicity, the concepts renewable and “green” are used interchangeably in this section although the power
sources eligible for “green” labeling are not completely identical to those defined as renewable in the Swedish
tradable certificate scheme. The most important difference is that production from existing large-scale
hydropower can be labelled “green” while it is not included in the certificates system.

Demand
- electricity prices
- environmental
   concern
- perceived consumer

effectiveness

Supply
- technological
  development
- generation costs
- political regulations
- geographic factors

Political decisions
- production
    support schemes
-  measures aimed at 
   increasing the

demand
-  institutional

factors
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The potential for so-called “green” consumerism that could boost the demand for

renewable electricity and speed up diffusion rates may be substantial. The Swedish electricity

consumers have had the option to actively choose differentiated electricity (e.g., with respect 

to environmental characteristics) since 1996 when the Swedish Society for Nature

Conservation (SSNC) initiated a system for the labeling of “green” electricity (SSNC, 2001).4

One factor that is likely to reduce the demand for “green” or renewable power is that it is still

more costly to produce compared to “brown” power so an additional, although quite modest,

price premium is added to the electricity price for electric power that is not “green”. Other 

factors that also may have had a profound impact on consumer demand is the interest and 

concern for environmental issues but also the perceived quality of renewable power (i.e., to 

what extent it is actually perceived as “green” by the Swedish consumers).

The outcome in the “green" electricity market in terms of consumer participation rates

has however been limited so far; in 2004 “green” electricity constituted less than 6 percent of

total electricity consumption in Sweden (out of which the majority was consumed by state 

authorities). Therefore it is important to know more about the underlying factors that affect 

the consumers’ choice between “green” and “brown” power. This information should be 

useful for policy makers as well as for electricity companies in order to enhance the demand

but also, maybe even more importantly, in order to maintain the acceptance of the political

goal in itself and the measures undertaken so as to achieve the goal.  Paper I in this thesis

analyzes the underlying factors that may enhance or deteriorate the individual’s motivation to 

actually choose to buy “green”.

Partly as a result of the limited success of the “green” power market a system for tradable 

renewable energy certificates was introduced in Sweden in 2003. The system implies that the 

demand for renewable power is in practice politically determined; it equals the share of

renewables in total electricity consumption set by the quota and since it was intrcuced all 

households contribute to the scheme by an additional certificate fee on their electricity bills. It 

has been argued that the willingness to contribute to public goods is affected by the behavior 

of others, e.g., that it would increase if the contributions of others are conditional (see e.g., 

Fehr and Falk, 2002). In this particular context, while the “green” electricity market relies on 

voluntary contributions the certificate scheme represents a corresponding mandatory scheme.

The introduction of the Swedish certificates scheme does however not imply that public 

acceptance is no longer important; in a long term perspective public acceptance is crucial for 

4 The electric power sources eligible for labeling according to this scheme are existing hydropower, solar power,
biomass power, and wind power, at least if they meet up with the criteria postulated by SSNC (2002).
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the legitimacy of the system. Paper II in this thesis investigates to what extent the willingness 

to support renewables differs between these two renewable power schemes (i.e., the voluntary 

market for “green” power and the mandatory certificates scheme), and in particular whether 

the expressed support can be explained by the same type of motives.

When Söderholm et al. (2005) evaluate the potential for future wind power development

in Sweden they stress the importance of public acceptance together with political stability and

institutional/legal aspects. Wind power is generally viewed as a relatively benign power

source by the public as well as by many scientists and the public often expresses positive 

attitudes towards wind energy, in Sweden and elsewhere (Ek, 2005; Sundqvist, 2002). 

Therefore it is somewhat ironical that in spite of this expressed general support one of the 

most important obstacles towards increased wind power capacity in Sweden is the local

opposition towards new projects, an opposition that often has environmental origins. If wind 

power capacity is to be expanded at minimum environmental costs (and without eroding 

public support) it is important to know more about how wind power in general, and in 

particular the different environmental characteristics associated with wind power, are 

perceived by the Swedish electricity consumers. The overall purpose of papers III and IV is to 

add to this knowledge.

The political efforts targeted explicitly at increasing the renewable power capacity, i.e., 

the supply side, have also been substantial, primarily through investment subsidies, subsidized 

production of renewable power, and to investments in R&D. The purpose of the financial 

support to renewable power producers has been to enhance technological development

directly (i.e., subsidizing R&D) but also to increase the rates at which the renewable

electricity technologies are being diffused so as to promote cost reductions through learning. 

It is important to note that different support schemes might differ with respect to their 

effectiveness, in terms of diffusion rates but potentially also with respect to their ability to 

provide incentives to cost reductions (e.g., Menanteau et al., 2003; Mitchell, 2000). These 

issues are investigated in the empirical context of five European countries in the last of the 

appended papers, paper V. 

Finally, it is sometimes argued that if consumer demand for renewable products would 

increase sufficiently, no additional political measures aimed at promoting the renewable

products would then be necessary; the socially optimal level of renewable power would be 

attained without any additional political support. This is however not necessarily true. If the 

willingness to pay for renewable energy increases, i.e., the demand curve shifts, the socially

optimal level of renewable energy will also increase and the need for additional support may
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persist (or even increase). Measures targeted at increased demand and supply respectively 

should be seen as complements rather than substitutes and thus exist in parallel (Brennan, 

2001). Moreover, as noted above, public acceptance is to some extent a necessary condition

for the long term legitimacy of additional measures targeted at increased renewable capacity

so it may still be important to enhance voluntary contributions on the “green” power market,

in parallel with a mandatory certificate scheme.

3. Outline and Summary of Papers 

The thesis consists of this covering preface and five self-contained papers. The topics of the 

included papers can be subdivided into three interrelated parts. The first part (Papers I and II) 

scrutinizes the determinants of the (stated) willingness to support “green” or renewable

power, with special focus on the potential role of the individual’s perception about how other 

people behave on the electricity market and the role of reciprocity. In Paper I we explicitly

test the hypothesis that an individual’s perceived responsibility to buy “green” is determined

by the behavior of other people, i.e., the behavior of others is interpreted as a “moral

compass” for individual behavior. In paper II, we provide explicit tests of the hypothesis that 

the framing affects the choice between the existing share of renewables and a higher 

proportion of renewables. Specifically; we test whether the choice to support renewables in an 

unconditional/voluntary context and a conditional/mandatory context respectively are based 

on the same type of underlying motives. The second part of the thesis (papers III and IV) 

focuses specifically on wind power; on the general attitude towards wind power as well as on

how the different environmental impacts associated with wind power are perceived by the

Swedish electricity consumers. Finally, paper V constitute the third part of the thesis and 

deals with the determinants of the diffusion of wind power, the cost of producing wind 

energy, and the interrelations between diffusion and cost reductions. The included papers are 

summarized below. 

Paper #1: Green Electricity Consumption in Swedish Households: The Role of Norm-

motivated Consumer Behavior

The purpose of the paper is to analyze the most important determinants of Swedish 

households’ willingness to pay a premium for “green” electricity. Methodologically, we draw 

on recent developments in the literature on integrating norm-motivated behavior into

neoclassical consumer theory, and assume that individuals have a preference for keeping a 
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self-image as a responsible person (e.g., Nyborg et al., 2003). The choice to pay a premium

for a “green” product is thus assumed to be motivated by how the choice affects this self-

image. The change in self-image is then assumed to be affected by the individual’s beliefs 

about the positive environmental effects arising from the “green” choice. Moreover, in the 

model set up by Nyborg et al. (2003) individuals use their beliefs about how other people 

behave as a signal about where the responsibility for the issue lies, i.e., as some kind of 

“moral compass”. In order to test this hypothesis empirically we divided the sample into two 

sub-samples, each confronted with a different scenario that framed the choice between

“green” and “brown” power. The first sub-sample was given information about the actual 

(low) proportion of household “green” electricity in relation to total consumption. The other 

sample was informed that quite a large share of Swedish households have declared that they 

can consider to pay a premium for “green” power. Thus, without outright lying we attempted

to make the respondents believe that relatively many other electricity consumers buy “green”. 

The econometric analysis is carried out within a binary choice econometric framework.

The analysis is based on postal survey responses from 655 Swedish households in four 

different municipalities. The postal survey formed part of a multidisciplinary research

program on environmental sustainability and household activities, the so-called SHARP 

program. The overall response rate was 32 percent. This is quite low when compared to those 

presented in other Swedish studies on households’ environmental activities, values and 

attitudes. One important reason for this is that this survey focused on several household 

activities and included questions about a number of related policy instruments (selected parts

of the questionnaire is found in Appendix I). Therefore, the survey was quite demanding to 

complete for the respondents. So as to evaluate whether the results are reasonably 

representative, the socio-economic characteristics of the respondents were compared with the 

populations from where they were drawn. We found that women and elderly people were 

somewhat overrepresented in the sample while we found no such differences with respect to 

the proportion of people with higher education. The degree of pro-environmental attitudes 

seemed to be somewhat weaker although our results are not directly comparable with other 

studies on Swedish households. When we tested for the possible impact on self-selection bias, 

by removing the individuals with the strongest pro-environmental orientation, our results 

show however few differences compared to the ones based on the whole sample.

The results indicate that the impact of choosing “green” on the household budget largely 

influences the willingness to contribute to “green” electricity schemes, as do the degree of 

perceived personal responsibility for the issue and the felt ability to affect the outcome in a 
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positive way. We find only limited support for the idea that the perception about others’ 

behavior affects individual norms and ultimately behavior; our results rather lend some

support for the hypothesis that the presence of a descriptive social norm influences behavior. 

A general lack of trust in the quality of “green” electricity and a view of the sharing of 

responsibility emphasizing the governments and the electricity companies’ role might be 

important explanations of the so far low interest for “green” electricity among Swedish 

consumers.

Paper #2: Public Support for Renewable Power Schemes: The Importance of Framing

and Personal Deliberations

The purpose of the paper is to analyze the main determinants of Swedish households’ 

willingness to support increased renewable electricity generation above the support they

already are obliged to give as stipulated by the tradable renewable certificate system. 

Specifically, we analyze whether the underlying factors that affect choices are identical 

between a voluntary, unconditional, system (e.g.., the market for “green” electricity) and a 

conditional system in which all consumers are obliged to participate (e.g., the certificate

scheme). Methodologically we analyze the responses to dichotomous willingness to pay 

questions from two sets of postal surveys sent out to Swedish house owners. The overall 

hypothesis is that the framing of renewable power support in “conditional” and 

“unconditional” scenarios will trigger different moral deliberations among the respondents.

The analysis is based on the responses of 564 Swedish house owners; the overall response rate 

was 52 percent.

So as to evaluate whether the results are reasonably representative, the socio-economic

characteristics of the respondents need to be compared with the populations from which they 

were drawn. The proportion of women is however significantly lower in our sample, 26 

percent, while the corresponding proportion among house owners in general equals 45 percent

(Statistics Sweden, 2005). However, in the official statistics there are no directly comparable 

estimates either for the household income, age or the level of education among house owners 

in general to which we can compare our sample estimates. The proportion of people older 

than 65 percent, the proportion of people with university degree, the proportion of women as

well as the reported household income were however similar to the ones reported in a similar

study on Swedish house owners (Ek, 2002).

The probability of accepting to pay a premium for increased proportions of renewables

was similar in the conditional sample (45 percent) and in the unconditional sample (42 
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percent). In both samples respondents were sensitive to price increases. Furthermore, results 

indicate that different types of factors tend to affect choices depending on the support scheme

considered. In the unconditional scenario the personal (acknowledged) responsibility and the 

perceived impact from choosing increased reliance upon renewables have a pronounced 

impact on the choices. These factors are less pronounced in the conditional sample, here the 

impact of different reciprocity variables were more important. However, to rely more heavily 

on mandatory certificates schemes rather than strengthening the voluntary market may imply

that individuals are becoming less likely to deliberate on the environmental benefits of

renewable power as well as to consider ones own personal responsibility to contribute to these 

benefits. If people routinely contribute by paying the certificate fee without considering the 

impacts of their efforts, the long-run legitimacy of the system may erode. This suggests that it 

may be appropriate to promote both voluntary and mandatory approaches towards renewable 

energy support.

Paper #3: Public and Private Attitudes towards “Green” Electricity: The Case of 

Swedish Wind Power

The purpose of this paper is to examine the general attitude towards wind power as well as the

foundations of these attitudes among the Swedish public, with special focus on their attitude 

towards decision making and social choice in the energy sector. The paper also aims at 

analyzing whether this general attitude differs with respect to socio-economic characteristics

such as, for instance; income, gender, education and environmental orientation.

Results are based on postal survey responses from 520 Swedish house owners; the overall 

response rate was 56 percent. When the sample characteristics of the respondents were 

compared to their relevant populations the share of respondents older than 65 years, people 

with children in the household and the share of respondents with a university degree were 

slightly overrepresented in the sample. The average reported income in the sample were 

however similar to the income of the average Swedish household. Moreover, respondents that 

act on environmental issues, that are members of environmental organizations are likely to be 

overrepresented in the sample (Statistics Sweden, 2002).

Wind power is viewed as an environmentally benign electricity source by 88 percent of 

the respondents, and 64 percent state that they are generally positive towards wind power as

power source (i.e., market 4 or 5 on a scale ranging between negative (1) and positive (5)). 

Respondents were asked to what degree they agree with eight statements that aimed at 
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capturing differences in attitudes towards how social choice in the energy field should be 

resolved. Four of the statements were formulated such that they are more or less consistent

with typically public preferences and the other four are roughly consistent with typically 

private preferences. In addition, four of the statements aimed at capturing the attitudes

towards the respondents’ willingness to trade-off environmental quality for material welfare 

while the other four aimed at capturing the respondents’ attitudes toward decision making

about energy issues. The answers to these attitudinal questions show that while there are 

respondents that express public preferences within the sample there is also significant support 

for market-based reasoning. Results show that the probability of finding an individual in 

support of wind power decreases with age and income. People who act on environmental

values and regularly buy “green” products are more likely to be in favor of wind energy 

compared to the average respondent. Respondents with wind turbines in sight of their 

residence or summer house are however neither more nor less positive than the average

respondent.

Paper #4: Quantifying the Preferences over the Environmental Impacts of Renewable

Energy: The Case of Swedish Wind Power

The purpose of this paper is to analyze the Swedish households’ relative valuation of the

environmental attributes associated with wind power generation, by applying a choice 

experiment approach. The theoretical foundations of choice experiments are drawn from the

characteristics theory of value and random utility theory. The strength of the choice 

experiment approach in this study is that it provides information about how the environmental

characteristics associated with wind power are perceived, and also about the relative 

importance of the characteristics included as attributes in the choice scenario. The results are 

based on a postal survey sent out to 1000 Swedish residential homeowners; the overall 

response rate was 56 percent. When the sample characteristics of the respondents were 

compared to their relevant populations the share of respondents older than 65 years, with 

children in the household and the share with a university degree were slightly overrepresented 

in the sample. The average reported income in the sample were however similar to the income

of the average Swedish household. Moreover, respondents that act on environmental issues, 

that are members of environmental organizations are likely to be overrepresented in the

sample (Statistics Sweden, 2002).

The non-monetary attributes included in the choice experiment were: the noise level, 

location, height, and the grouping of windmills. An electricity price change was included as a 
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cost attribute. According to the results wind power incurs external costs, and the impacts

represented by the noise, location, group, and the price change attributes all had statistically 

significant effects on the utility of the average respondent. Among the non-monetary 

attributes, the location of windmills seems to have the biggest impact on the utility of the 

respondents. Hence, if the environmental external costs associated with wind power are to be 

minimized, the results suggest that new schemes should be located offshore rather than in the 

mountains and that large wind farms located onshore should be avoided. This also provides 

important lessons for wind power producers who wish to market wind power as a “green”

electricity source and adapt their generation portfolio accordingly. However, all future 

measures towards decreasing the external impacts of wind power must be relatively low-cost; 

according to the results the Swedish house owners are cost conscious and prefer low 

electricity prices over higher.

Paper #5: Technology Diffusion and Learning in the European Wind Power Sector: An

Econometric Analysis 

The purpose of this paper is to provide an econometric analysis of innovation and diffusion in 

the European wind power sector. We derive models of wind power innovation and diffusion, 

which combines a rational choice model of technological diffusion and a learning curve 

model of cost reductions over time. These models are estimated using pooled annual time

series data for five European countries (Denmark, Germany, Spain, Sweden and the United 

Kingdom) over the time period 1986-2001. The empirical results indicate that reductions in 

investment costs are an important determinant of increased diffusion of wind power, and these 

cost reductions are in turn explained by learning-by-doing. We find however no empirical

support for cost reductions in wind power as a result of learning-by-searching. Feed-in tariffs 

also play a role in the innovation and diffusion processes. The higher is the feed-in price the 

higher is, ceteris paribus, the rate of diffusion, and we also test the hypothesis that the impact

on diffusion of a marginal increase in the feed-in tariff will differ depending on the support 

system used. It is often suggested that a fixed feed-in tariff system would be superior as it 

reduces uncertainties to a higher extent than a bidding system would. The results lend some

support for this notion; the UK competitive bidding system is (ceteris paribus) less effective 

in inducing wind power diffusion than the other countries’ fixed tariff support schemes. An 

empirical test for potential differences in the rate at which cost declines with respect to 

different support schemes was also performed, under the hypothesis that high feed-in tariffs 
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would have a negative effect on average cost reductions as they induce wind generators to 

choose high-cost sites and provide fewer incentives for cost cuts. Our results did however not 

provide support for this hypothesis. Overall the estimates generated by both models are 

sensitive to the inclusion of a time trend, and this casts doubt on the robustness of the above 

results.

4. General Findings and Implications

Some of the general findings of the analysis carried out in the five appended papers can be 

summarized as follows. 

Our results provide support for the notion that households’ willingness to pay a 

premium for “green” electricity is determined both by economic factors, i.e., costs, 

and by the presence of norms. The probability that an average individual will choose

“green” electricity increases with the acknowledged personal responsibility for the

issue and by the perceived ability to affect the outcome in a positive way, i.e., with the 

perception that “green” power is more environmentally benign than “brown” power is, 

and that the “green” choice will actually lead to increased production from “green” 

sources. We find only limited support for the idea that beliefs about the behavior of 

others affect moral norms and behavior; the results appear to be more consistent with

the hypothesis of the presence of a descriptive social norm.

The choice whether to accept a price premium to support increased reliance on 

renewable power generation tend to be determined by different types of factors, 

depending on the support scheme considered. The willingness to choose to support 

renewable power - unconditional on the behavior of others - is increasing with the

perceived importance of the environmental problems arising from non-renewable 

power sources, the perceived effectiveness from participating, and by the perceived

personal responsibility. When it comes to the willingness to support a more ambitious

certificates scheme references to the system as a collective undertaking in which all 

consumers participate and do their share seem to be more important.

The Swedish house owners express a generally positive attitude towards wind power. 

People who act on environmental values are more likely to be positive, and so are

people w are more inclined to express public preferences. Among the different 

environmental characteristics associated with wind power, the location of wind 

turbines has the most significant impact on the utility of the Swedish house owners.
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Thus, if the environmental external costs associated with wind power are to be

minimized, the results suggest that new power schemes should primarily be located 

offshore while avoided in the mountainous areas, and that large wind farms onshore

should also be avoided.

Our tentative results on diffusion and learning in the wind energy sector suggest that 

reduced investment costs are the most important factor for increased diffusion of wind 

power, and these cost reductions are in turn primarily explained by learning-by-doing. 

Feed-in tariffs also affect the diffusion process, the higher the feed-in price, the higher 

the rate of diffusion. Results also lend some support for the notion that the 

effectiveness of the support scheme varies between support schemes of different 

design. The UK bidding system tend to be less effective in including wind power 

diffusion than the fixed tariff system prevailing in Sweden, Denmark, Spain and 

Germany during our period of study. However, our results proved not to be very 

robust so the results should be interpreted with this limitation in mind.

Finally, it is important to bear in mind that our analysis on the willingness to pay for 

renewables intends to add to the knowledge about the factors that affect these choices; it 

should not be interpreted as predictions of the potential for the future market for renewable

electricity or “green” electricity. Rather, it should be reasonable to expect the participation

rates in the market for renewable or “green” electricity to continue to be modest so mandatory

systems like the tradable certificates scheme will have to exist in parallel if the goal for

renewables is to be met. One general conclusion of the analysis based on Swedish 

households/house owners is that the confidence and trust towards the quality of “green” 

electricity but also to the ability of policy makers and electricity producers in general. For 

instance, it has been common with spontaneous comments in the postal surveys expressing 

lack of trust in these issues, about whether there are any significant benefits associated with 

“green” power, and whether the policy makers and utilities are trustworthy. Therefore,

investments in improved confidence and trust among the consumers towards the benefits 

associated with choosing “green” may be of vital importance so as to increase demand and, 

maybe even more importantly, to increase the acceptance and long term legitimacy of the

political goal to increase renewables and of the measures that are considered necessary to 

achieve the goal.
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Abstract
The main purpose of this paper is to provide an econometric analysis of the most important 
determinants of Swedish households’ (self-reported) willingness to pay a premium for 
“green” electricity. Methodologically, we draw heavily on recent developments in the 
literature on integrating norm-motivated behavior into neoclassical consumer theory, and 
assume that individuals have a preference for keeping a self-image as a responsible person. 
Consumer behavior in the “green market place” will then be heavily determined by how 
purchases of different goods affect this self-image. The analysis is based on postal survey 
responses from 655 Swedish households in four different municipalities, which are analyzed 
within a binary choice econometric framework. The results indicate that the impact of 
choosing “green” on the household budget largely influences the willingness to contribute to 
“green” electricity schemes, as do the degree of perceived personal responsibility for the issue 
and the felt ability to affect the outcome in a positive way. We find only limited support for 
the idea that perception about others’ behavior affect individual moral norms and ultimately 
behavior: stronger support is rather found for the hypothesis that the presence of a prescriptive 
social norm influences the willingness to pay for “green” electricity. The difficulty in 
observing others’ purchases makes it however particularly difficult to distinguish between 
social and moral norms in the case of “green” electricity. 
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1. Introduction 
The concept of ‘sustainable consumption’ has gained increased popularity in national and 

international agendas (e.g., Heap and Kent, 2000; OECD, 2002). While environmental

policies in the past have focused on the production side, mainly through pollution control, 

there has for long existed a lack of understanding of “green” consumerism and the driving 

forces behind it, not the least within the economics discipline. Such knowledge is essential for 

the identification and the implementation of appropriate policy instruments designed to 

promote sustainable consumption behavior.

From an economic-theoretical standpoint the modeling of green consumer behavior is a 

challenge, especially in those cases where the environmental benefits arise at the production 

rather than at the consumption stage. In addition, according to the welfare economics

literature public goods, i.e., goods characterized by non-rivalry and non-excludability in 

consumption, are typically underprovided in the market place (e.g., Varian, 1992). Since 

many environmental goods are (wholly or partially) public, markets, such as “green” 

electricity markets, will not, it is argued, promote enough of environmentally benign products 

and technologies. Still, in many cases concerns for the environment have had a profound 

impact on consumer behavior (e.g., Bjorner et al., 2004; Teisl et al., 2002), and this appears to 

be inconsistent with the type of utility-maximizing behavior assumed in standard economic

models of consumer decision-making in households.

In order to increase our empirical understanding of “green” consumer behavior among 

households, we draw heavily on recent developments in the literature on integrating norm-

motivated behavior into neoclassical consumer theory (see, in particular, Nyborg et al., 2003; 

Brekke et al., 2003). These previous studies assume that individuals have a preference for 

keeping a self-image as a responsible person, and behavior in the “green market place” will be 

heavily determined by how purchases of different goods affect this self-image. In this paper 

we employ this theoretical approach in the empirical context of households’ consumption of

“green” electricity in Sweden. The main purpose of the paper is to provide an econometric

analysis of the most important determinants of the households’ (self-reported) willingness to 

pay a premium for “green” electricity. The analysis is based on postal survey responses from

655 Swedish households in four different municipalities, and the econometric (binary choice) 

models employed include variables that address, among others, the households’ cost of 

purchasing “green” electricity as well as different factors influencing the extent to which 

purchases of “green” electricity gives rise to self-image improvements.
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“Green” electricity demand represents a case of green consumerism where households so 

far have failed to contribute much to the public good. Experiences from the USA show that 

households generally express strong support for “green” electricity when asked in surveys and 

a large share report that they are willing to pay a premium for environmentally benign

electricity, but when provided with the opportunity very few pursue this option in practice 

(e.g., Roe et al., 2001; Wiser et al., 2001). As shown in section 2 of this paper, this is also an 

appropriate description of Swedish households and their role in the “green” electricity market.

The above begs the question why households’ purchases of “green” electricity have been so 

modest in the past, and what measures that can be taken to promote a larger market for 

“green” electric power in Sweden. Many other willingness to pay studies in the field of

“green” electricity (e.g., Eikeland, 1998; Fouquet, 1998) investigate primarily the overall 

market potential for “green” electricity and thus the average willingness to pay estimates,

while the focus in this paper is on the determinants of the willingness to accept price 

premiums. Moreover, in contrast other studies that also attempt to profile individuals who 

state that they are willing to pay a premium for “green” electricity (e.g., Rowlands et al., 

2003; Menges et al., 2005), we focus explicitly on the presence of norm-based behavior and 

the impact of other individuals on behavior.

Before proceeding, however, one important limitation of the paper needs to be indicated. 

Since the analysis in this paper relies on a hypothetical market experiment, one should be

careful in using the obtained results as projections of future real market outcomes. Still, our 

main interest lies in analyzing inter-household differences in willingness to support “green” 

electricity (rather than focus on average willingness to pay estimates). Thus, although there

may be a large (absolute) discrepancy between self-reported and actual behavior in the 

“green” electricity market, a basic assumption of our analysis is that there exists a correlation

between expressed and actual willingness to purchase “green” electricity. This implies, for

instance, that individuals who express support for “green” electricity are also more likely to 

pursue this in practice, i.e., the same type of factors that determine self-reported willingness to 

act will tend to be influential in determining actual behavior.

The paper proceeds as follows. Section 2 provides an overview of the development of the 

“green” electricity market in Sweden. In section 3 we develop – based primarily on the 

analysis of Nyborg et al. (2003) – a simple model of norm-based consumer choice, which is 

useful for identifying potentially important factors determining households’ choice between 

“green” and “brown” products. Section 4 discusses survey design and variable definition

issues, while section 5 outlines the econometric specification of the binary choice model used
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in the empirical analysis. In section 6 the empirical results of the paper are presented and 

discussed, and, finally, section 7 provides some concluding remarks and implications.

2. The Swedish Market for “Green” Electricity
As a result of the deregulation of the Swedish electricity market in 1996, a majority of all 

electricity consumers can choose to sign contract with any of the electricity suppliers that are 

connected to the grid. In this way the deregulation of the market has made product 

differentiation an important means to attract consumers. Consumers that, for instance, are 

willing to pay a premium for electricity that is perceived to be “green” can choose to sign a 

contract with a company that supplies such “products”. In 1996, in order to facilitate “green” 

consumer choice in the electricity market, the Swedish Society for Nature Conservation 

(SSNC) initiated a system for the labeling of “green” electricity.

The electric power sources eligible for labeling according to this scheme are existing

hydropower, solar power, biomass power, and wind power, at least if they meet up with the 

criteria postulated by SSNC. The criteria for labeling were revised in 2002 and as a result 

existing hydropower can, for instance, be branded “green” only if it is complemented with at 

least one additional “green” electricity source. Only existing large and small scale hydropower 

are judged as being “green” according to the labeling system. The environmental

organizations in Sweden have argued that since most of the environmental damages arise as a 

result of the construction of new power plants, small scale hydro plants are as damaging as 

large scale plants per kWh electricity produced. There are also additional requirements for

bio-fuelled electric power; ashes must be brought back so as to prevent soaking of

nitrogenous substances from the soil, and the combustion of peat or waste cannot be branded 

as “green” (Ekengren, 2005). In essence, the SSNC criteria have been created to motivate 

power producers to differentiate their products in line with environmental quality standards 

and actively market “green” electricity, as well as to provide easily accessible information to

consumers about the environmental impacts of different electric power sources.

The introduction of “green” electricity contracts was probably more difficult than when 

the “green” labeling schemes was introduced for other consumer products.1 The reason for 

this is that the product “green” electricity tends to be more abstract than most other labeled 

products (Kåberger, 2003). There exists, for instance, no direct relationship between what the 

1 Although we here use the word “green”, the precise formulation of the brand is “Bra miljöval” which translates
to “good environmental choice”. This labeling scheme is used in Sweden for many other consumer products such
as laundry detergents and paper products. See, for instance, www.snf.se/bmv/english.cfm.
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consumers actually pay for and what is delivered in their sockets, i.e., it is not the case that the

electricity actually delivered and consumed will be “green”. However, the producer of

“green” electricity has committed to balance the purchased “green” consumption by

production from “green” sources. Hence, if a significant share of the electricity consumers

chooses to purchase “green” the demand for “green” electricity will increase, and so will the

installed capacity. As Figure 1 indicates, the size of the market for “green” electricity has 

been limited but far from insignificant; out of the approximately 146 TWh of electricity that 

was consumed in 1999, about 5 percent (7 TWh) was “green” under SSNC-standards.
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   Figure 1: Annual Sales of “Green” Electricity in Sweden 1996-2004 (TWh)

Source: Ekengren (2005). 

Still, during the early 2000s there was a significant increase in the consumption of “green”

electricity. In 2001, more than 15 TWh, which corresponds to about 11 percent of total 

consumption, was “green”. Most of the “green” electricity sold is however consumed by state 

enterprises such as the Swedish railroad companies SJ and Green Cargo (Wickström, 2002). 

However, also private firms have chosen to purchase “green” electricity. Several of the larger

Swedish banks and some McDonald’s restaurants have been purchasing “green” electricity

for a while now; some McDonald’s restaurants have actually bought electricity exclusively 

generated from wind power (Kåberger, 2003).

In 2003, the Swedish system for renewable energy certificates was introduced and a 

majority of all electricity consumers have since then been obliged to buy a certain proportion 

of electricity generated from renewable sources. Generators of renewable power are awarded

a certificate for every MWh they generate. These can then be sold and the users are obliged

by law to purchase certificates that correspond to a certain percentage of their electricity 
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consumption. This quota obligation will increase annually, and the goal is to increase the 

amount of renewable power by 10 TWh until the year 2010. The energy sources included in 

the certificate system are similar but not equivalent to the ones that can be branded “green”

according to SSNC criteria. For instance, only new small-scale hydropower is entitled to

certificates while existing hydropower can be labeled “green”. The introduction of the 

certificate system most likely caused parts of the decline in (voluntary) “green” electricity 

consumption in 2003; consumers who now were obliged to buy environmentally benign 

electricity may have seen few reasons to renew their old “green” electricity contracts and/or 

sign new ones. Another reason for the decline was probably the new criteria for labeling, 

which implied higher prices for some “green” power portfolios (most notably for those

including existing hydropower).

For our purposes it is particularly relevant to note that Swedish households’ have not been 

particularly active in the “green” electricity market, in spite of the fact that households in the 

country generally express strong support for “green” electric power sources (e.g., Ek, 2005;

Sundqvist, 2002). In a survey investigation conducted by Sveriges Elleverantörer 

(Swedenergy) (1999), 75 percent of the households surveyed expressed that they can 

seriously consider buying “green” electricity, and about 40 percent of them could also 

consider paying more for “green” electricity than for electricity that is not “green”. In spite of

these positive responses, however, only 1 percent of the households stated that they actually 

did purchase “green” electricity. One possible explanation for the modest household demand

levels may of course be that “green” electricity simply implies higher electricity costs. 

According to the SSNC, the extra premium for small buyers of “green” electricity has ranged 

between 0.5 and 6 Swedish öre per kWh depending on “green” electricity contract (SSNC, 

2002; Statistics Sweden, 2005).2 Still, given the fact that households in general pay as much

as 70-80 öre per kWh for their electricity, it is somewhat surprising that demand is not higher 

given the strong environmental preferences expressed and the fairly modest price premiums

offered.

The analysis conducted in this paper contributes to our understanding of why some

households are more willing to purchase “green” electricity than others. Such knowledge can

provide insights as to why household demand has been modest in the past, and also point 

towards measures that can be taken to promote and market “green” electricity more

effectively.

2 1 Swedish Krona (SEK) roughly corresponds to 12 US cents, thus 10 Swedish öre is approximately 0.12 US
cent.
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3. A Simple Model of Norm-motivated Green Consumer Choice 
The “green” consumer choice model employed in this paper builds heavily on a model

developed by Nyborg et al. (2003) (which in turn is based on the analysis by Brekke et al., 

2003). Their analysis focuses on the presence of internalized moral norms among individuals, 

and they assume that each individual’s perceived responsibility to buy “green” is affected by 

the beliefs about others’ behavior in the sense that this provides some kind of “moral

compass” as to whether he/she should take responsibility for the issue. The presence of a 

moral norm implies that individuals sanction themselves, and it is reasonable to assume that

such a norm is an important factor explaining “green” electricity purchase behavior. However, 

the impact of others’ behavior on individual willingness to purchase “green” may equally well 

be interpreted as stemming from the presence of social norm, which is enforced by approval

and/or disapproval from others. In practice it is hard to make a very clear distinction between

moral norms and social norms, especially since it may be asserted that any influence of social

norms is mediated through internalized norms (e.g., Schwartz, 1977). Still, as will be stressed 

below, the distinction between social and moral norms could have important policy 

implications.

The model below builds on the assumption that only internalized moral norms are present,

but in the empirical section of the paper we also challenge our approach by explicitly testing 

for the presence of a social norm. Still, as a starting-point we consider an individual with the 

following utility function:

SGCCuU GB ,,,     (1) 

where  and  represent the individual’s consumption of “brown” and “green” private 

goods, respectively. As was discussed in section 2, electricity can be both a “brown” and a 

“green” good. G is environmental quality and it is assumed to be a pure public good. Finally, 

S represents the individual’s self-image as a morally responsible person, defined here as a 

person who conforms to certain norms of responsible behavior (Brekke et al., 2003). 

Individuals have preferences for a positive self-image, and self-image is therefore treated as 

an argument in the utility function. The analysis builds on the assertion that the “green”

alternative is morally superior, implying that choosing “green” will yield a self-image

improvement. For simplicity we assume that:

BC GC
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S    and 0
0GC

S    (2) 

Thus, if no “green” alternative is chosen self-image will be zero, but self-image takes a 

positive value if “green” consumption is positive. The utility function is quasi-concave and

increasing in  and S. For our purposes we also assume that:GCC GB ,,

0
GB C

U
C
U     (3) 

This simply implies that the individual is (ceteris paribus) indifferent between a marginal

increase in the quantity of the “brown” good and a corresponding increase in the “green good” 

(i.e., the two goods are in this sense perfect substitutes).3 In the case of electricity this appears

to be a reasonable assumption; at the consumption stage electricity is a perfectly homogenous

good and the choice of “green” versus “brown” power will result in the same amount of 

kilowatt hours reaching the individual’s home.4 However, the choice of “green” over “brown” 

electricity can affect environmental quality at the generation stage. In the model G equals the

environmental quality supplied by all individuals: the individual’s own contribution  plus 

the contributions of all N others so that:

0g

N

i
i ggG

1
0 i = 1,……, N (4)

In the case of electricity consumption it is often reasonable to assume that the personal

environmental benefits of the individual’s own choices are more or less negligible, thus  is

likely to be very small or zero. Still, it is important to note that what matters for the 

individual’s choice are his/her beliefs about the positive environmental effects benefiting

himself/herself, and whether such beliefs exist remains ultimately an empirical question.

0g

3 An alternative modeling strategy would have been to express the two goods as differentiated goods with
different attributes (e.g., Lancaster, 1966). However, for our purposes it is useful to assume that the “green”
attribute enters the utility function indirectly through its impact on the self-image (S). Thus, the individual
chooses “green” not for consumption purposes but for moral reasons. In addition, with this approach we need not
assume that there is a direct relationship between the quantity of the “green” good purchases and self-image.
4 Clearly, in the case of, say, ecologically labeled food products the “brown” and the “green” alternative would
probably not be perfect substitutes as they could be differentiated due to, for instance, taste and health reasons
(e.g., Grankvist and Biel, 2001).
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Following Nyborg et al. (2003), the change in self-image from choosing “green” is 

reflected in the personal responsibility the individual feels for the issue. The more willing the 

individual is to acknowledge his/her own personal responsibility to choose “green”, the

higher is S. However, some individuals may be genuinely uncertain about whether they ought 

to take the responsibility to buy “green”, especially if there does not exist any formal sharing 

of responsibility through, for instance, laws and regulations. In addition, there are many good 

causes to support and no-one can be expected to contribute to all of these; in a specific case 

thus the individual has to decide if he/she should take responsibility or if he/she perhaps 

instead should contribute to some other good cause. Following Schultz (2002), among others, 

Nyborg et al. (2003) suggest that:

“A natural thing to do, then, is to look around to see who carries this responsibility in 
practice. If he observes that it is common for people like him to take responsibility (in our 
case, purchase the green alternative), it is more likely that he will conclude that he does 
have some responsibility.” (p. 5).

We assume that beliefs about others’ behavior have a positive impact on S. Specifically,

is defined as the share of the total population choosing green, and the impact of choosing

“green” on self-image is positively related to .5 As noted above, however, it is very difficult

to determine whether beliefs about what other people are doing reflect a moral or a social 

norm. This, we argue, is particularly apparent in a case such as “green” electricity where 

others’ purchases are difficult to observe. If buying “green” is not easily observable the 

influence of people who are close may be important; these may directly express strong 

preferences for the desired behavior (i.e., prescriptive social norms) or in the individual’s 

assessment of others’ behavior, family members and close friends may influence the 

individual’s perception of the frequency with which others purchase “green”. Social 

psychology research shows that individuals often tend to overestimate the frequency of events 

that they encounter frequently (e.g., Ajzen, 1996); thus, if people close to the individual often 

stress the importance of purchasing “green” electricity the individual may overestimate the

importance that others assign to this task. In the empirical part of the paper we test for the

presence of a prescriptive social norm by asking respondents about whether specific people 

who are close to the respondent express a desire that he/she should purchase “green” 

5 This approach is consistent with what other scholars refers to as normative conformity, i.e., perceiving others’
behavior as a guide to what is morally appropriate (e.g., Moscovici, 1985).
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electricity. The impact of this variable can then be compared to the impact following from the 

perception of others’ behavior in general.

The impact on S of choosing “green” is also assumed to be affected by the positive

environmental externalities arising from the individual’s choice (and thus affecting other 

households), E. If the individual chooses the “green” alternative it may confer an 

environmental benefit on both itself and on many other households. We have already 

commented on the former impact , but here we note that E is the individual’s beliefs about

the total positive external effects his/her purchasing choice gives rise to. The moral – self-

image – relevance of purchasing “green” depends positively on E. It should be clear that the

size of E will largely reflect the individual’s perception of his or her ability to affect the

outcome in a positive way; in the literature on environmentally benign consumer behavior this 

is often summarized in the concept perceived consumer effectiveness (PCE) (e.g., Ellen et al., 

1991; Laroche et al., 2001). For instance, the extent to which the individual perceives that 

“green” electricity is actually more environmentally benign than other power sources and/or 

that his choice to purchase the “green” alternative will in fact increase investments in “green”

electric power capacity, will both affect E. Implicit in E is also some valuation of the 

environmental benefits following the individual’s choice; even if individuals believe that their 

choices imply greater environmental quality various people may perceive the importance of

this improvement differently. Thus, we assume that the more environmentally concerned an 

individual is, the higher E will be.

0g

6

In sum, the increase in self-image from choosing “green” can be expressed as:

EsS
GC

,
0

    (5) 

where s is a continuously differentiable function, which (in the case of “green” purchases) is 

increasing in both  and E. This simple representation of self-image is inspired by the way in

which moral-decision making is often modelled in the field of social psychology, and in 

which awareness of consequences and ascription of responsibility are identified as important 

factors determining moral decisions (e.g., Schwartz, 1970).

6 Ellen at al. (1991) argue convincingly that PCE is distinct from pro-environmental attitudes (see also
Thogersen, 1999). For our purposes it is particularly important to note that a person may agree that it is very
important to solve a specific environmental problem but he/she may only perceive some solutions as effective.
For this reason E encompasses both PCE (ability to contribute to solving the problem) and environmental
concern (assessment of the importance of the problem).
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Let us now assume that a representative individual is considering whether to replace parts

of his/her “brown” electricity consumption (option 0) with “green” electricity (option 1), i.e.,

increase  at the expense of . The extra cost of purchasing “green” is denoted P. The

individual will choose the “green” alternative if and only if:

GC BC

11110000 ,,,,,, SGCPCuSGCCu GBGB (6)

where  and . We assume that000 SCG 0, 11 SCG BG CC  (i.e., ),

implying also from the above that the utility gained from the total consumption of private 

goods remains unchanged. Thus, in our case the individual will choose to consume “green”

electricity if the price increase (and the resulting loss in private consumption) is outweighed

by the perceived increases in: (a) the personal environmental quality change following his/her

choice ( ); and (b) the increase in self-image

1100
GBGB CCCC

01
0 GGg 101 SSSS . The latter

effect will be more pronounced the higher are the perceived positive environmental

externalities and the more willing the individual is to take personal responsibility, and these 

self-image effects of purchasing “green” are an increasing function of the share of other 

households’ choosing “green”.

Nyborg et al. (2003) show that the above type of specification of preferences – in which 

self-image is determined by the perception of others’ activities – can produce multiple

equilibria in which “herd behavior” can promote either a very high or a very low demand for 

“green” products. In practice individuals cannot observe , but must “make an imperfect

assessment ˆ , for example by drawing inferences based on a limited number of observations 

of others’ behavior,” (p. 14). This provides room for the government and for companies to 

influence the beliefs about other people’s behavior through information and advertising 

campaigns. Clearly this has policy implications, but it is equally important to note that in the

presence of a prescriptive social (rather than a moral) norm, information campaigns

influencing the perception of others’ purchasing behavior will most likely have a more limited

effect. “Social approval or disapproval come from real people, so real frequencies do matter,

whereas a feeling of moral responsibility may be based only on beliefs,” (Nyborg et al., 2003,

p. 15). In the empirical part of this paper we address the question whether different informa-

tion about the contribution of others’ can affect the reported willingness to purchase “green” 

electricity, and we also discuss and analyze the difficult problem whether perceptions about 

others’ behavior should be assumed to reflect a moral or a social norm (or perhaps both).
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4. Survey Design and Definitions of Variables Included in the Analysis 
4.1 The Survey 

In early May 2004, 4000 questionnaires were sent out to 1000 randomly drawn household 

members, 20-75 years old, in four different Swedish municipalities (Piteå, Huddinge, Växjö 

and Göteborg). The postal survey formed part of a multidisciplinary research program on 

environmental sustainability and household activities (see www.sharpprogram.se), which has 

obtained its main financing from the Swedish Environmental Protection Agency. Overall the 

survey collected information about how Swedish households perceive different household 

activities that can be undertaken to improve the environment (sorting waste at source, mode

of transportation choice etc.), as well as the households’ opinions about a set of policy 

instruments that can be implemented to encourage these activities. In the “green” 

consumption section of the survey, special attention was paid to “green” electricity purchases.

The overall response rate was 32 percent. This is quite low when compared to those 

presented in other Swedish studies on households’ environmental activities, values and 

attitudes. One important reason for this is that the present survey focused on several 

household activities and included questions about a number of related policy instruments.

While these characteristics make the survey rather unique, enabling, for instance, comparative

analyses across different household activities as well as investigations of the links between 

household characteristics, values and attitudes on the one hand and specific policy 

instruments on the other, they also imply that the survey was quite demanding to complete for 

the respondents. Reactions from non-responding households indicate that the two main

reasons for not participating were: (a) the time input needed to complete the questionnaire; 

and (b) a lack of interest in environmental issues. This deserves further elaboration as well as 

some kind of sensitivity analysis of the impact of possible self-selection bias.

In order to evaluate whether the results are reasonably representative we first analyzed to

what extent the socio-economic characteristics of the respondents are similar to the four 

different populations from which they were drawn. When the socioeconomic characteristics 

of the respondents were compared with an average resident in each of the four municipalities,

women proved to be overrepresented. We also found that people older than 45 are 

overrepresented in the sample for two of the municipalities (Piteå and Huddinge); this may

partly reflect the fact that the opportunity cost of time for elderly people is lower than for the 

average resident. We did however not find similar deviations between the sample and the 
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population with respect to the proportion of people with higher education; the share of 

respondents with a university degree was not significantly different from the actual share.

It seems reasonable to expect that people with a strong pro-environmental interest are 

more likely to answer and return this type of questionnaire. Since we are using the so-called

NEP scale (see section 4.2) to capture differences in the strength of environmental attitudes 

between respondents, we could thus interpret a significantly higher NEP score, on average, to 

be an indication of sample selection bias. However, since true average NEP scores for entire 

populations are not available, other empirical studies (preferably with higher response rates) 

need to be consulted. Section 4.3 provides a discussion of such previous results.

In many types of environmental valuation studies, the presence of sample selection bias

may make estimates of the average willingness to pay (WTP) for environmental non-market

goods and services difficult to interpret. However, as was noted above, in our case such 

aggregate measures of the general WTP for “green” electricity do not represent the scope of 

the investigation; instead we are interested in differences across individuals that can explain

the likelihood of choosing “green” over “brown” electricity. Thus, in our case sample

selection bias would be a particularly problematic issue if the choice whether to support 

“green” or not is based on other foundations for individuals with a strong pro-environmental

orientation than for others. To permit a test of this, we omitted the 10 and the 25 percent of

the respondents with the highest NEP score and investigated whether the overall results 

remained (roughly) the same. See section 6 (and Appendix B and C) for results from this test.

Finally, only respondents that had the option to choose electricity supplier were asked to 

answer the WTP question (see section 4.2). Although this “self-selection” was purposely built 

into the questionnaire it further reduced the number of observations to be used in the

empirical investigation; 59 percent of the respondents did actually answer the questions about 

their willingness to pay for “green” electricity. It is likely that a few of the respondents 

(especially some of those living in apartments) thought they do not have the option to renew

their electricity contract and choose supplier even though they do. While this specific self-

selection may impose bias on the estimation results it is also likely to remove from the sample

respondents with very limited past experience of assessing the cost impact of different 

electricity purchases on the household budget. In other words, there is a trade-off between 

including as many as possible in the sample on the one hand and minimizing the hypothetical 

nature of the market experiment on the other.

After a few additional questionnaires had been removed due to lack of responses on 

specific question needed in the empirical part, there were 655 questionnaires left. Since each
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respondent were confronted with three choices, the total number of observations on which the 

empirical results are based equals 1965.

4.2 The Choice Scenario

In the survey the respondents could choose between two alternatives of a perfectly 

homogenous electricity good (in terms of kWh supplied) although differentiated with respect 

to environmental labelling as well as cost. The choice scenario was formulated in a way so as

to mimic the decision that the respondent faces when renewing his/her household’s electricity

supply contract. As noted above, those who did not have the option to renew the electricity 

contract and/or choose supplier were asked to skip this part of the survey. Specifically, in

each choice set, respondents were asked the following question:

Envisage now that at the time when you are to renew the contract with your electricity
supply company, you will only be able to choose between two options: A and B. A 
represents “green” labelled electricity while B represents electricity without any “green” 
label. An average household who does not purchase environmentally labelled electricity
today pays about 80 öre per kWh for its electricity. For “green” labelled electricity,
however, an extra cost is added.

The respondents then faced three different choices between alternatives A and B; the 

choices differed only with respect to the price premiums (i.e., extra cost) paid for “green” 

electricity. The price premiums included in the three choice sets were 2, 4, and 10 öre per 

kWh, corresponding to approximately 2.5, 5, and 14 percent increases in the average 

household electricity price at the time. The choice of these price bids was based on an early 

pre-test directed to a smaller number of individuals; generally they are fairly low (set in

relation to the prevailing electricity price of about 80 öre per kWh) but this can be motivated 

by the fact that in the past households have been reluctant to accept even low price bids in the 

“green” electricity market. In order to facilitate comparisons between the economic impacts of

the different price scenarios, the choice sets were also preceded by a simple calculation 

translating the different price bids into an annual total cost in SEK for the household. The

calculations were based on the electricity consumption of an average house with as well as

without electricity heating.

Following Nyborg et al. (2003) we hypothesize that the self-image benefits from choosing 

“green” are positively related to the perceived contribution of others. In order to test this

hypothesis empirically we divided the entire sample into two sub-samples; each sub-sample
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was confronted with two different scenarios, which framed the discrete WTP question. The 

aim of the different scenarios was to “manipulate” the respondents’ perception of the extent to

which other people purchase/support “green” electricity. The first sub-sample was confronted 

with scenario #1 in which we informed respondents about the actual (low) proportion of 

household “green” electricity in relation to total consumption. The second sub-sample met

scenario #2 in which we – based on the results from the investigation conducted by Sveriges 

Elleverantörer (1999) – informed the respondents that quite a large share of Swedish 

households can consider purchasing “green” electricity and also pay a premium for this 

product. Thus, without outright lying we attempted to make the respondents believe that the 

present and future household demand for “green” electricity is relatively high. The exact 

wordings of the scenarios (translated from Swedish), are as follows:

Scenario #1: “Others contribute little” 
There are Swedish households that buy 
“green“ electricity. In 2002, 8 percent of total 
Swedish electricity consumption was labelled 
“green”, but the major share of the total 
demand for “green-labelled” electricity stem
from private companies and state enterprises
(e.g., Swedish Railways). The households’
share was thus smaller than that. We are now 
interested in the extent to which your
household would be willing to purchase
electricity labelled as “green”.

Scenario #2: “Others contribute much”
Investigations show that about 75 percent of 
all Swedish households can consider buying
“green-labelled” electricity, and about 40 
percent of all households can also consider 
paying more for “green-labelled” electricity
than for electricity that is not “green-labelled”. 
We are now interested in the extent to which 
your household would be willing to purchase 
electricity labelled as “green”.

We expect that a respondent who faces the “exaggerated” scenario #2 will (ceteris 

paribus) be more likely to choose the “green” alternative than a respondent who is confronted 

with scenario #1. In order to permit empirical evaluation of this test, a dummy “framing”

variable was constructed, which equals 1 in the case of scenario #2 and 0 if the respondent 

has been confronted with scenario #1 (see also Table 3).

4.3 Variables Included in the Analysis 

The binary choice between “green” and “brown” electricity represents the dependent variable 

in the empirical investigation. The independent variables to be included in the model can – 

based on the theoretical analysis – be divided into five different categories: (a) variables

affecting the cost of purchasing “green” electricity; (b) factors influencing the extent to which

purchases of “green” electricity gives rise to self-image improvements; (c) the perception of
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personal environmental benefits from choosing to purchase “green” electricity; (d) socio-

economic characteristics; and (e) the presence of a social norm.

Clearly we expect that the willingness to choose “green” electricity should be decreasing

with the level of the price premium associated with the “green” alternative. As was noted

above, three levels of price changes were included in the discrete choice situations presented 

to the respondents permitting thus estimations of the (average) price sensitivity of the 

responding households. Respondents were also asked about whether their homes are heated 

with electricity or not; this is of profound importance for the impact of certain electricity 

price increases on the total cost increase for households.

In the theoretical discussion in section 3 we assumed that the improvement in self-image

from choosing “green” is determined by the perceptions of the personal responsibility to 

purchase “green” electricity as well as of the positive environmental externalities following

the individual choice (E). We expect that respondents that are more inclined to acknowledge 

a personal responsibility for reducing the negative environmental impact associated with 

electricity production are more likely to choose the “green” alternative offered in the survey. 

The respondents were therefore confronted with a number of statements concerning their 

perceived personal responsibility and about their opinions about the responsibility of the 

government and the electricity companies. These statements as well as the distribution of the 

responses are presented in Table 1.

Table 1: Perceived Sharing of Responsibility for Promoting “Green” Electricity (%) 

Statements Disagree
entirely

Disagree
partly

Unsure Agree
partly

Agree
entirely

I feel a personal responsibility to purchase
electricity labelled as “green” in order to
contribute to a better environment.

18.4 18.9 29.3 27.6 5.9

It is the responsibility of the government to
make sure that the generation of electric 
power is environmentally benign.

1.4 2.9 14.8 37.3 43.7

It is the responsibility of electricity 
companies to make sure that the generation
of electric power is environmentally benign.

2.1 2.4 12.8 37.9 44.8

The results suggest that respondents generally perceive that the government and the 

electricity companies together have the main responsibility for securing an environmentally

sound electricity production portfolio. As much as one third of the respondents also explicitly 
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acknowledge some personal responsibility. For the purpose of this paper it is important to 

note that the opinions on these matters differ fairly much across individuals, especially with

respect to the felt personal responsibility to contribute. The responses to the statements listed

in Table 1 were used to calculate a “personal responsibility index” ranging from 3 to 15. This 

index is constructed and coded in a reverse manner so that low values reflect respondents 

who agree that they have a personal responsibility to promote “green” electricity on the one 

hand, and they do not agree to the statements that the government and the electricity 

companies have a similar responsibility on the other (and vice versa).

Almost one third of the respondents explicitly state that they are uncertain about their 

own responsibility. Following the discussion in section 3 one could expect that these 

respondents in particular make use of others’ behavior as a “moral compass” for whether they 

should take the responsibility. For this reason the individuals receiving the questionnaire 

were also asked about to what extent they believe that other households in the same

municipality purchase “green” electricity. The responses to this question were coded on a 

five-point scale ranging from 1 to 5, where 5 reflects the perception of extensive “green”

electricity purchasing behavior on the part of other households. The average response score 

on this question was 1.56 reflecting – quite unsurprisingly – that people in general do not 

think that other households are very active consumers of “green” electricity. Still, also in this 

case important differences across individual responses exist.

Following the discussion in section 3, the improvement in self-image of choosing “green” 

is assumed to increase in the positive environmental effects associated with this choice. The 

individuals’ perceptions of the size of these external effects are in turn determined by PCE 

and the strength of the pro-environment attitudes of the respondents. In the questionnaire, 

respondents were asked to what extent they agreed or disagreed to four statements included 

to capture different aspects of PCE. These statements and the percentage distributions of the 

answers are presented in Table 2. The responses indicate that quite a few individuals express

uncertainty about the environmental benefits of “green”. It is perhaps even more noteworthy 

that about 48 percent (29.6 + 18.3) of the respondents express a lack of trust in the “green” 

power scheme in the sense that they question whether a decision to purchase “green”

electricity would actually imply increased production from “green” electric power sources.

The scores for the four different statements presented in Table 2 were added to construct a

(reversed) “PCE index” ranging thus between 4 and 20, and where low values reflect a 

situation in which the respondent is confident that he/she has the ability to affect the outcome

in a positive way.
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Moreover, we hypothesize that the individual’s perception of the size of the external 

environmental effects also are positively related to the degree of pro-environmental

orientation. In order to identify differences in environmental orientation between the 

respondents, they were asked to indicate to what extent they agreed or disagreed to 15 

statements known as the modified New Ecological Paradigm (NEP) scale (Dunlap et al., 

1992; Dunlap and Van Lieere, 1978). The modified NEP-scale aims at capturing the 

following five facets of environmental concern: limits to growth, anti-anthropocentrism, the

fragility of the balance of nature, rejection of the idea that humans are exempt from the 

constraints of nature, and the possibility of an eco-crisis or ecological catastrophe (Ibid.). The 

response categories range between 1 and 5 so that high scores correspond to a stronger pro-

environmental attitude than low scores, with the ordering reversed for the statements that 

reject the NEP-paradigm. The percentage distributions of the responses are provided in 

Appendix A. The total NEP-score used in the empirical investigation was obtained by adding 

the scores of the 15 different statements, and by using the first principal components, i.e., 

when the scores on each item is added, items that show a stronger correlation with each other 

are given a higher weight than items that are less correlated.

Table 2: Perceived Consumer Effectiveness (PCE) for “Green” Electricity Purchases

Statements Disagree
entirely

Disagree
partly

Unsure Agree
partly

Agree
entirely

In reality “green” electricity is not more
environmentally benign than electricity that
is not labelled “green”.

9.3 14.2 49.3 18.0 9.2

It is difficult to know what environmental
quality standards “green” electricity comply
with.

3.1 3.8 27.6 36.3 29.1

If I choose to purchase “green” electricity 
this does not necessarily imply increased
production from “green” electricity sources.

2.6 4.6 44.6 29.6 18.3

I’m not interested in “green” electricity
because I cannot be sure that “green”
electricity will be delivered to my household.

11.0 12.4 34.8 23.5 18.4

Overall respondents seem to be relatively inclined to support the pro-environmental

statements, and the mean NEP-score is 54.5. This result is well in line with those presented in 

previous studies (e.g., Cooper et al., 2004; Clark et al., 2003; Kotchen and Reiling, 2000). 

Based on the results of two studies focusing on the Swedish public, we can also conclude 
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tentatively that selection bias due to pro-environmental attitudes does not appear to be a more

severe problem in our case compared to studies with significantly higher response rate. Both 

Widengren (1998) (response rate of 67 percent) and Gooch (1995) (response rate of 75 

percent) found evidence of stronger pro-environmental attitudes, in the sense that the NEP-

statements were supported by larger proportions of respondents, compared to the results 

reported here. Both these studies, however, employ a 6-item version of the NEP-scale and

since only three of these statements are directly comparable with the statements included in

the NEP-version adopted in the present study, results are only to a limited extent comparable.

In addition, since these studies are of an earlier date changes in public environmental concern 

may have occurred, and one should be careful in drawing strong conclusions about the 

potential problem of self-selection bias based on comparisons with these studies.

The distribution of the answers is also similar to the ones reported in these previous

studies. The statements relating to the fragility of nature and the ones rejecting

anthropocentrism receive the strongest support among the respondents, while the statements

about the limitations of the future potentials of human ingenuity are supported to a lesser 

degree. In the latter case the respondents express significant uncertainty (e.g., on statements

11 and 13 almost 50 percent of the respondents marked 3, which corresponds to “uncertain”).

It is reasonable to expect that individuals who are, or perceive that they are, personally

adversely affected by the generation of “brown” electricity are more inclined to support the 

promotion of “green” electricity simply on the basis of purely selfish reasons (i.e., perceived 

increase in G in the utility function). Even though the environmental impacts of one

individual’s choice – and indeed those following many others’ choices – may be considered 

too small to be observed by the same individual, it is important to investigate whether the

individual respondent perceives that he will personally benefit from increased production of 

“green” electricity. In order to evaluate this issue empirically, respondents were asked to 

mark on a scale ranging between 1 (disagree entirely) and 5 (agree entirely) to what extent

they supported the statement: “The generation of electricity that is not “green” is a threat 

towards my health and my well-being” (emphasis in original).7 Our results suggest that 26 

percent of the respondents perceive a personal threat from the production of “brown” electric 

power generation (i.e., they marked 4 or 5). As much as 39 percent are uncertain.

The different socio-economic variables included in the questionnaire (and ultimately used

in the econometric model estimated) were gender, age and the education level of the

7 It should be clear that this question does not permit an ideal test of the hypothesis that the individual perceives
that his/her own choice alone gives rise to personal environmental benefits.
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respondent. Table 3 summarizes the variables used in the empirical investigation, including 

definitions, coding and some descriptive statistics.

Table 3: Variables Included in the Analysis: Definitions and Descriptive Statistics 

Variables Coding/definitions Mean Std. Dev. Min Max

Dependent variable

Green choice 1 if “green” alternative is selected, 0
otherwise

0.28 0.45 0 1

Cost of “green” electricity

Electricity Price Price increases of 2, 4 and 10 öre
per kWh

5.33 3.40 2 10

Electricity heating 1 for electricity heated home, 0 
otherwise

0.55 0.50 0 1

Self-image determinants 

PCE (reversed) Index based on responses presented
in Table 2 

13.71 3.06 4 20

Personal responsibility
(reversed)

Index based on responses presented
in Table 1 

11.57 1.89 5 15

Framing 1 for scenario #2, 0 for scenario #1 0.52 0.50 0 1

Perception of others’
contributions

1 for very low contribution of
others and 5 for very high

1.56 0.77 1 4

NEP-score (principal
component)

Index based on responses presented
in Appendix A

54.49 7.63 18 75

Personal “green” benefits

Perceived own benefits 1 for disagree entirely, 3 for
insecure and 5 for agree entirely

2.94 1.11 1 5

Socio-economic variables

Gender 1 for female, 0 otherwise 0.49 0.50 0 1

Age Age in years 49 13 22 75

Education 1 for university degree, 0 otherwise 0.38 0.49 0 1

Income Monthly household income (SEK) 66 482 106 045 400 900 000

Presence of a social norm 

Persons close expect “green” 1 for disagree entirely, 3 for 
insecure and 5 for agree entirely

1.88 0.99 1 5

Earlier work indicates that the willingness to purchase “green” electricity often decreases

with age. We also tested for whether households with children (dummy 1/0 variable) 

influenced the decision to purchase “green”, but our initial model estimations showed that 

this had no statistically significant impact on this choice. Finally, in order to test for the 
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presence of a social norm the questionnaire included the following statement: “Important

persons, who are close to me, expect me to purchase electricity labeled “green””. The 

responses were measured on a five-point scale with the end points “disagree entirely” (1) and 

“agree entirely” (5). Overall few people agree to this statement, and as much as 48 percent

mark “1”. Still, the responses are spread over the entire scale permitting a test whether social

norms are important determinants of “green” electricity purchasing behavior.

5. Econometric Specification of the Binary Choice Model
We are interested in analyzing the factors and the underlying motives that may affect the 

decision about whether an individual expresses a willingness to pay a premium for “green”

electricity or not. The basic model for analyzing this dichotomous choice situation is the

random utility model. Although the choice scenario is presented as in a choice experiment

scenario (where the only non-monetary attribute included is the labeling “green”), the model

analyzed is equivalent to a discrete WTP question. Since there are two alternatives; whether 

to accept to pay a premium for “green” power or not, the analysis is carried out within a 

binary choice framework. As was noted above, each respondent was asked to choose between 

the two alternatives in three choice situations, each associated with a different price premium.

In order to model this type of situation we define the following latent indirect utility function

for individual i obtained from alternative q (following Hanemann, 1984; Louviere et al,

2000):

iqiqiqiq VU )( x     (7) 

where  is a vector of different personal and socioeconomic characteristics (including those 

listed in Table 3) that can be expected to influence an individual’s willingness to choose to 

support “green” electricity and  is a vector of parameters. The utility function consists of a 

deterministic component ( ) and a random component (

iqx

)( iqiqV x iq ). We assume that the

individual will choose “green” electricity if this option gives him/her a higher utility

compared to the case when the “brown” alternative is chosen. Hence, the probability that an

individual will accept to pay the higher electricity price for “green” power is the probability

that he/she is better off in the proposed scenario (i.e., that the additional cost from choosing

“green” is offset by a large enough increase in self-image). The binary variable, defined as 
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yiq, is equal to one if the individual chooses alternative q (e.g., accepts the price premium for 

“green”) and zero otherwise. The choice probability can then be expressed as: 

.1 iqiqiqiq VPyP X (8)

However, since all respondents were asked to make three repeated choices associated 

with three different price premiums for “green” electricity (see section 4.2 for details), the

assumption of statistical independence between observations may be violated. The random 

component is likely to be correlated with the individual choices. Following Butler and Moffit

(1982) we therefore specify the error term as: 

 (9) ),0(~);,0(~; 22
viquiiqiiq NvNuvu

where ui is the unobservable individual-specific random effect, viq is the remainder

disturbance (which is assumed to be independent across alternatives and individuals), and 

and  represent the variance in u and v, respectively. The components of the error term are 

consequently independently distributed across individuals as follows:

2
u

2
v

., 22

2

vu

u
ipiqCorr (10)

This specification of the error term gives us the random effects probit model. This model 

is less restrictive than the ordinary binary probit model, which ignores the correlation

altogether but our model is still restrictive in the sense that it assumes equal correlation

between the different choices of each individual. Still, since each respondent in our study

face only three relatively simple choices we expect this assumption to be plausible. The null 

hypothesis of no cross-period correlation will be tested empirically by evaluating the 

statistical significance of the estimated  (rho) (Greene, 2000) (see section 6).

The choice between “green” and “brown” electricity was framed so as to mimic a real 

consumer choice situation, i.e., rather than asking whether respondents would be willing to

pay a given amount for “green” electricity they were asked to choose between two 

alternatives, one “green” associated with different price premiums and one “brown” with a 

zero price premium (compared to the current situation). Thus, if the two alternatives had been
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identical, we would not expect the probability of choosing one alternative over the other to 

differ, and for this reason there is no constant included in the estimated model.8

6. Empirical Results
As was noted above, the empirical estimations are based on the responses from 655 

individuals. Since each individual was confronted with three choices, each associated with a 

specific change in the electricity price, a total of 1965 observations were included in the 

sample. 347 respondents, 53 percent, chose the “brown” alternative throughout all three 

choices while 51 respondents, 8 percent, chose the “green” alternative in all three choices.

The remaining 39 percent accepted some of the price premium bids for “green” electricity but

rejected some of the (often higher) bids.9

Before proceeding it is useful to comment briefly on the correlation between actual and 

expressed willingness to pay a premium for “green” electricity. In the questionnaire the 

respondents were asked whether they in the past had actively purchased “green-labeled” 

electricity, and 4 percent stated that that was the case. Within this group 40 percent choose 

one or several of the “green” alternatives provided in the questionnaire, while in the group 

that stated that they had not purchases “green-labeled” electricity only 25 percent accepted

one or several of the price premium bids. Although rough, this test provides some modest

support for the assumption that people who state that they are more wiling to purchase 

“green” also are more likely to pursue this in practice.

The empirical findings discussed in this section are based on three different models, I-III.

The estimation results from these models are presented in Tables 4 and 5, where the former

table shows the coefficient estimates and the latter the corresponding marginal effects. The

main differences between the different models relate mainly to our interest in the influence of 

others’ behavior, and the distinction between moral and social norms. Model I excludes the 

variables “perception of others’ contributions” and “people close expect “green””. Model II 

then adds the former to the estimation, while model II also adds the latter variable. In all three

models the chi-square estimates is above 300, indicating that the hypothesis of all coefficients 

being equal to zero can be rejected at the one percent significance level (the critical value lies

between 25 and 28 for the three specifications). The estimated correlation between the error 

8 This assumption also appeared to be consistent with the data. When a constant was added to the model it 
proved to be statistically insignificant. Detailed results are available from the authors on request.
9 Six respondents behaved “irrationally” in the sense that they rejected to pay the lowest price premium (2 öre
per kWh) but accepted a higher premium (4 or 8 öre per kWh).
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terms (within individuals), (rho), is around 0.84-0.85 in all three models. In all cases  is 

highly statistically significant, indicating that we cannot reject the random effects model in 

favor of a more restrictive model that assumes no correlation between the error terms.

Table 4: Parameter Estimates in the Random Effects Binary Probit Model 

Model I Model II Model III 

Variables Coefficient t-statistic Coefficient t-statistic Coefficient t-statistic

Cost of “green” electricity

Electricity price -0.460 *** -13.871 -0.456 *** -14.416 -0.459 *** -13.490
Electricity heating -0.820 *** -3.303 -0.761 *** -3.059 -0.750 *** -3.022

Self-image determinants 

PCE (reversed) -0.113 *** -2.698 -0.121 *** -2.882 -0.125 *** -2.929
Personal responsibility
(reversed)

-0.309 *** -4.293 -0.298 *** -4.174 -0.280 *** -3.850

Framing 0.334 1.369 0.347 1.462 0.323 1.331
NEP-score 0.161 *** 5.858 0.153 *** 5.522 0.134 *** 4.955
Perception of others’
contributions

0.298 * 1.872 0.250 1.574

Personal “green” benefits

Perceived own benefits 0.619 *** 4.948 0.574 *** 4.637 0.482 *** 3.805

Socio-economic variables

Gender 0.479 * 1.894 0.430 * 1.742 0.451 * 1.798
Age -0.021 ** -2.343 -0.024 *** -2.694 -0.029 *** -3.192
Education 0.386 1.485 0.361 1.411 0.438 * 1.684

Presence of a social norm

People close expect “green” 0.543 *** 4.212

Rho ( ) 0.853 *** 35.792 0.847 *** 35.966 0.845 *** 32.905

Log-likelihood: -730
Restricted log-
likelihood: -888
Chi-squared: 318

Log-likelihood: -728
Restricted log-
likelihood: -885
Chi-squared: 314

Log-likelihood: -709
Restricted log-
likelihood: -884
Chi-squared: 349

*, **, *** Coefficients statistically significant at the ten, five and one percent level, respectively.

In the following we discuss the estimates generated by Model I in detail, and thereafter

we comment on how the results are affected and altered when considering models II and III. 

The results first of all indicate that the cost for the household of choosing “green” electricity 

has an important impact on the choice probability. The “electricity price” coefficient is (as

expected) negative and highly statistically significant. The negative sign of the “electricity

heating” coefficient suggests that people who live in houses with electricity heating are less 

likely to choose “green” than people who do not. Clearly, this is also as would be expected 
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since electricity costs in electricity heated homes constitute a relatively large share of the

household budget. 

Table 5: Marginal Effects Estimates in the Random Effects Binary Probit Model

Model I Model II Model III 

Variables Marginal
effect

t-statistic Marginal
effect

t-statistic Marginal
effect

t-statistic

Cost of “green” electricity

Electricity price -0.050 *** -9.019 -0.050 *** -9.174 -0.051 *** -9.028
Electricity heating -0.089 *** -3.231 -0.084 *** -3.031 -0.081 *** -2.929

Self-image determinants 

PCE (reversed) -0.012 *** -2.657 -0.013 *** -2.838 -0.014 *** -2.906
Personal responsibility
(reversed)

-0.034 *** -4.351 -0.033 *** -4.260 -0.031 *** -3.886

Framing 0.036 1.349 0.038 1.410 0.034 1.278
NEP-score 0.018 *** 5.320 0.017 *** 5.201 0.015 *** 4.606
Perception of others’
contributions

0.033 * 1.818 0.025 1.405

Personal “green” benefits

Perceived own benefits 0.068 *** 4.788 0.063 *** 4.512 0.054 *** 3.827

Socio-economic variables

Gender 0.052 * 1.890 0.047 * 1.733 0.050 * 1.813
Age -0.002 ** -2.302 -0.003 *** -2.628 -0.003 *** -3.089
Education 0.042 1.467 0.040 1.396 0.048 * 1.679

Presence of a social norm

People close expect “green” 0.059 *** 4.115

*, **, *** Coefficients statistically significant at the ten, five and one percent level, respectively.

The self-image determinants appear overall to be important for explaining the choice 

between “green” and “brown” electricity. The negative sign of the estimated coefficient for

“PCE (reversed)” is as expected, and the coefficient is statistically significant at the one 

percent level. Our results also suggest that individuals that are more inclined to express pro-

environmental attitudes are also more likely to state that they are willing to pay a premium

for “green” electricity. The estimated coefficient for the “NEP-score” variable is highly

statistically significant. Moreover, the results strongly support the notion that the more an 

individual accepts to acknowledge a personal responsibility for contributing to “green” power 

(relative to the government and the energy companies), the more likely he/she is to 

voluntarily participate in “green” electricity schemes. Also in this case the estimated

coefficient is highly significant from a statistical point of view. Finally, the hypothesis that 

the beliefs about others’ behavior affect the individual’s willingness to purchase “green” is 
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here tested empirically by comparing whether there is any statistically significant difference

between the two sub-samples that received different scenarios, A and B. The results for the 

“framing” variable indicate that although the sign of the estimated coefficient is (as expected) 

positive, it is statistically significant only at the 15 percent level. Thus, when using standard 

significance levels we cannot reject the null hypothesis of no “framing impact”. This result

provides thus no support for the idea that other (Swedish) households’ behavior will affect 

the individual’s own judgment of his/her responsibility, and ultimately also the choice

between “green” and “brown” electricity. We however return to this question below when

discussing the results from models II and III.

The coefficient representing the variable “perceived own benefits” is positive and 

statistically significant at the one percent level; this indicates that individuals who see a 

personal threat from electricity production that is not “green” are more likely to express a 

willingness to purchase “green” electricity. Finally, with respect to the socio-economic

characteristics of the respondents, women are on average more likely to choose green than 

men, and the probability of finding an individual that is willing to support “green” electricity 

decreases with age. These two impacts are statistically significant at the 10 and 5 percent

significance level, respectively. Our results do not display, however, that the willingness to 

purchase “green” electricity is affected by the education level.

In the estimations underlying model II we extend the analysis of the empirical importance

of others’ behavior by adding the variable “perception of others’ contributions” to the 

estimations. The results in Table 4 indicate first of all that this inclusion has a minor impact

on the coefficients of the other variables (i.e., those also included in model I). The coefficient

for the new variable is however positive and also statistically significant at the 10 percent

significance level. These results provide thus some limited support for the idea that the 

perceptions about others’ purchases of “green” electricity matter for the “green”/”brown” 

choice. In the theoretical section we suggested – following Nyborg et al. (2003) – that 

particularly those who do not have a ready-made opinion about their personal responsibility 

will be affected by the behavior of other individuals. In order to test for this specific

hypothesis we introduced a new dummy variable which takes the value of 1 for those who 

responded “uncertain” on the question about personal responsibility (see first statement in 

Table 1), and zero for all others. We then constructed an interactive slope-dummy variable by 

multiplying the new dummy variable with the variable “perception of others’ contributions”,

enabling a test of the hypothesis that the impact of others’ behavior on the willingness to

purchase “green” will be higher for those who are uncertain about their responsibility 
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compared to those who express a clearer opinion on the issue. The test results, which are 

available from the authors on request, indicate however that we cannot reject the null 

hypothesis of equal impacts between the two groups.

It should be noted that there is a difference in geographical scope in the dummy variable 

“framing” and the “perception of others’ contributions”-variable. The former – whose

coefficient was statistically insignificant in both models (I and II) – refers to other households 

in Sweden while the latter measures perceptions about others’ behavior in the respondent’s 

home municipality. Since the latter variable was statistically significant this begs the question

of whether a further narrowing of the geographical focus would improve the results even

more; if so the impact of others’ behavior on the reported willingness to purchase “green”

electricity must primarily be interpreted as a social norm. In model III we introduced the

variable “people close expect “green””, and the results from this estimation are presented in

the last column of Table 4.

Again it is first worth noting that the overall results for the variables included in models I

and II are only marginally affected by this introduction. The results display however strong 

support for the notion that respondents who report that “people who are close expect them to 

purchase “green” electricity”, are also more willing to pay a premium for “green” electricity.

The coefficient for the variable representing the presence of a social norm is statistically 

significant, and the introduction of this variable also gives the result that the level of 

statistical significance for the coefficient representing “perception of others’ contributions” 

falls and becomes statistically insignificant. This suggests that some of the variation in the 

“people close expect “green”” variable is explicable by the variation in “perception of others’ 

contributions”, and if the former variable is dropped all variation in this variable common to 

that in the latter variable is then ascribed to the latter variable.10 This suggest to us that 

others’ behavior does have an impact on “green” consumption patterns, but this impact

should (if anything) primarily be interpreted as the presence of prescriptive social norms

stemming from family members and close friends. This outcome is also consistent with the

notion (see section 3) that the influence of people who are close is correlated with the

individual’s perception of others’ behavior in general. If people close stress the importance of

purchasing “green” the individual may interpret this as an indication that others also believe 

this is important and that they tend to pursue such purchases in practice.

10 Also the coefficient for ”framing” is lower in size and has a lower level of statistical significance in model III.
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Of course we do find evidence for the notion that moral norms matter as well. Most

notably, in all three models ascription of responsibility and awareness of consequences are 

important determinants of the decision to purchase “green” electricity. In order to test for the 

possible impact of self-selection bias in the survey investigation, we removed the 10 and the 

25 percent of the total sample with the highest reported NEP-score. The results from these

alternative estimations are reported in Appendix B and C. Overall these show few differences 

compared to the estimations based on the full sample. One interesting finding, however, is

that when we remove respondents with a strong environmental orientation the impacts of the 

framing and the “perception of others’ contributions” variables are reduced. This may suggest 

– some what surprisingly perhaps – that those with a stronger environmental orientation tend 

to be more sensitive to information and perceptions of others’ behavior. Overall however the 

results give us few reasons to question the robustness of the results presented and discussed 

above.

7. Concluding Remarks and Implications 
Our results indicate that quite a few of the respondents state that they are willing to pay a 

price premium for “green” electricity. However, as stressed before this should not necessarily 

be interpreted as a support for the conclusion that there exists a large actual market potential 

for “green” electricity among Swedish households. Instead, our results should primarily be 

used as indications of the driving forces behind the choice to support “green” electricity.

The empirical results provide support for the notion that households’ willingness to

purchase “green” electricity is determined by both economic factors as well as by the 

presence of norms. The impact of choosing “green” on the household budget largely 

influences the willingness to contribute to “green” electricity schemes, but so do also the

degree of perceived personal responsibility for the issue and the felt ability to affect the

outcome in a positive way. The results indicate that a general lack of trust the in the “green” 

electricity scheme and a view of the sharing of responsibility emphasizing the government’s

and the energy companies’ role, probably explain the (so far) modest amount of “green” 

electricity purchases among Swedish households. Put bluntly, even though the possibility to 

purchase “green” electricity for a relatively small amount of money exists, many households 

are unwilling to “give away” money to something that does not achieve any good purpose 

and for which others have the main responsibility.
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The paper has spent a lot of space on analyzing the impact of others’ behavior on the 

“green” electricity market on the individual’s willingness to contribute. We find only limited

support for the idea that perception about others’ behavior in general affects individual moral

norms and ultimately behavior: the results appear to be more consistent with the hypothesis

that the presence of a social norm influences behavior. Thus, a felt obligation to purchase

“green” electricity may stem from compliance with perceived other-expectations, in our case 

expectations from family members, neighbors and friends. This implies also that information

campaigns influencing beliefs about others’ behavior may have limited impacts on “green”

consumer behavior in this market. Still, these results should be interpreted with much care.

Since “green” purchasing behavior in the electricity market cannot be easily observed, 

individuals must in various ways make an assessment of others’ behavior, and in this 

assessment family members and friends may profoundly influence the individual’s perception 

of others behavior. If this is the case it becomes very difficult to make a clear distinction

between social and moral norms, and the impact of information campaigns will be ambiguous

While this paper has focused on voluntary contributions to a public good in a (largely) 

non-cooperative setting, it is likely – following results from other economic and 

psychological studies on reciprocity and fairness (e.g., Fehr and Falk, 2002) – that individuals

are much more likely to contribute if the contributions of others are conditional. This 

approach differs from that employed here, where we assume that others’ behavior provide a 

compass to the morally appropriate behavior. One could expect that the willingness to accept 

a given price premium for supporting environmentally benign electricity is higher within the 

institutional setting of a tradable green certificate system – in which all consumers are 

obliged to contribute – compared to a voluntary setting, and also that other factors explain the 

degree of support.11
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Appendix A: Responses to the NEP-scale Statements (Percentage Distributions)
Statement Disagree

entirely
Disagree

partly
Unsure Agree

partly
Agree

entirely
ri-t*

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

32.4 32.0 26.1 7.9 1.7 0.50

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

33.7 41.9 11.6 12.8 1.0 0.49

3 Plants and animals have as much right
as humans to exist

3.2 10.3 8.3 33.7 44.5 0.38

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

1.7 3.0 11.8 38.5 45.2 0.21

5 Humans were meant to rule over the rest
of nature.

36.2 29.1 19.7 11.9 3.2 0.44

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

5.2 8.9 24.4 35.1 26.4 0.36

7 When humans interfere with nature it
often produces disastrous consequences.

1.8 9.8 17.7 44.6 26.1 0.49

8 We are approaching the limit of the
number of people the earth support.

3.2 11.7 41.5 26.3 17.4 0.31

9 The earth has plenty of natural resources
if we just learn how to develop them.

2.6 7.4 20.1 47.0 22.9 0.12

10 Humans are severely abusing the
environment.

1.6 5.4 11.6 46.0 35.6 0.55

11 Humans ingenuity will insure that we do
not make the earth unliveable.

8.9 19.7 46.0 21.1 4.6 0.38

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

3.0 9.1 31.6 37.7 18.8 0.47

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

12.2 19.1 47.0 19.2 2.9 0.38

14 The so-called “ecological crisis” facing 
human kind has been greatly
exaggerated.

15.9 28.7 38.9 14.1 2.4 0.50

15 The balance of nature is very delicate
and easily upset.

1.0 5.2 16.3 38.8 38.8 0.50

* The item-total correlation (ri-t) shows the correlation coefficient between the score on each individual statement and 
the sum of the scores on the remaining statements. Ideally this correlation should be reasonably strong since the 
different statements all are designed to measure environmental attitudes. The item-total coefficients vary between 0.12
for statement No. 9 (indicating that the score for this statement is uncorrelated with the other statements) and 0.55 (for
statement No. 10). The Cronbach’s alpha (the average correlation of the statements) is 0.79 which is slightly lower 
than those reported in Clark et al. (2003) and Kotchen and Reiling (2000), respectively, but significantly higher than
the results of Cooper et al. (2004). Thus, overall our results are roughly similar to the results of previous studies, and 
the internal consistency of the NEP-scale appears reasonably adequate. 
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Appendix B: Random Effects Binary Probit Model Results with the 10 Percent Highest
NEP-scores Removed 

Table B1: Parameter Estimates

Model I Model II Model III 

Variables Coefficient t-statistic Coefficient t-statistic Coefficient t-statistic

Cost of “green” electricity

Electricity price -0.462 *** -13.871 -0.454 *** 14.378 -0.457 *** -13.378
Electricity heating -0.846 *** -3.149 -0.768 *** -2.920 -0.751 *** -2.827

Self-image determinants 

PCE (reversed) -0.095 ** -2.037 -0.103 ** -2.240 -0.114 ** -2.413
Personal responsibility
(reversed)

-0.319 *** -4.133 -0.305 *** -4.021 -0.289 *** -3.724

Framing 0.303 1.159 0.315 1.226 0.320 1.248
NEP-score 0.085 *** 5.353 0.079 *** 4.915 0.070 *** 4.481
Perception of others’
contributions

0.392 ** 2.297 0.342 ** 1.963

Personal “green” benefits

Perceived own benefits 0.616 *** 4.549 0.551 *** 4.215 0.463 *** 3.428

Socio-economic variables

Gender 0.564 ** 2.069 0.519 ** 1.980 0.586 ** 2.183
Age -0.025 *** -2.604 -0.029 *** -3.011 -0.035 *** -3.430
Education 0.406 1.437 0.386 1.402 0.448 1.596

Presence of a social norm

People close expect “green” 0.521 *** 3.682

Rho ( ) 0.858 *** 35.567 0.848 *** 35.160 0.847 *** 32.244

Log-likelihood: -643
Restricted log-
likelihood: -787
Chi-squared: 287

Log-likelihood: -640
Restricted log-
likelihood: -780
Chi-squared: 280

Log-likelihood: -626
Restricted log-
likelihood: -780
Chi-squared: 309

**, *** Coefficients statistically significant at the five and one percent level, respectively.
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Table B2: Estimated Marginal Effects

Model I Model II Model III 

Variables Marginal
effect

t-statistic Marginal
effect

t-statistic Marginal
effect

t-statistic

Cost of “green” electricity

Electricity price -0.047 *** -8.054 -0.047 *** -8.207 -0.048 *** -8.061
Electricity heating -0.088 *** -3.106 -0.081 *** -2.911 -0.078 *** -2.744

Self-image determinants 

PCE (reversed) -0.010 ** -2.005 -0.011 ** -2.199 -0.012 ** -2.403
Personal responsibility
(reversed)

-0.033 *** -4.154 -0.032 *** -4.049 -0.030 *** -3.709

Framing 0.030 1.092 0.032 1.162 0.032 1.156
NEP-score 0.017 *** 4.668 0.016 *** 4.486 0.014 *** 3.998
Perception of others’
contributions

0.041 ** 2.213 0.033 * 1.766

Personal “green” benefits

Perceived own benefits 0.063 *** 4.463 0.058 *** 4.124 0.050 *** 3.519

Socio-economic variables

Gender 0.059 ** 2.144 0.057 ** 2.041 0.062 ** 2.226
Age -0.003 ** -2.528 -0.003 *** -2.904 -0.004 *** -3.234
Education 0.041 1.378 0.040 1.361 0.047 * 1.576

Presence of a social norm

People close expect “green” 0.053 *** 3.614

*, **, *** Coefficients statistically significant at the ten, five and one percent level, respectively.
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Appendix C: Random Effects Binary Probit Model Results with the 25 Percent Highest
NEP-scores Removed 

Table C1: Parameter Estimates

Model I Model II Model III 

Variables Coefficient t-statistic Coefficient t-statistic Coefficient t-statistic

Cost of “green” electricity

Electricity price -0.439 *** -12.786 -0.434 *** 13.137 -0.437 *** -12.533
Electricity heating -0.665 ** -2.443 -0.606 ** -2.251 -0.624 ** -2.290

Self-image determinants 

PCE (reversed) -0.082 * -1.648 -0.088 * -1.781 -0.099 ** -1.969
Personal responsibility
(reversed)

-0.350 *** -4.212 -0.338 *** -4.062 -0.321 *** -3.795

Framing 0.168 0.631 0.162 0.614 0.187 0.700
NEP-score 0.095 *** 5.480 0.090 *** 5.154 0.082 *** 4.724
Perception of others’
contributions

0.309 * 1.738 0.260 1.441

Personal “green” benefits

Perceived own benefits 0.512 *** 3.811 0. 467 *** 3.513 0.394 *** 2.868

Socio-economic variables

Gender 0.618 ** 2.160 0.600 ** 2.133 0.646 ** 2.256
Age -0.025 ** -2.506 -0.028 *** -2.783 -0.032 *** -3.108
Education 0.253 0.870 0.232 0.806 0.270 0.921

Presence of a social norm

People close expect “green” 0.441 *** 3.039

Rho ( ) 0.835 *** 28.570 0.830 *** 28.182 0.829 *** 26.643

Log-likelihood: -529
Restricted log-
likelihood: -640
Chi-squared: 222

Log-likelihood: -567
Restricted log-
likelihood: -636
Chi-squared: 218

Log-likelihood: -517
Restricted log-
likelihood: -635
Chi-squared: 237

**, *** Coefficients statistically significant at the five and one percent level, respectively.
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Table C2: Estimated Marginal Effects

Model I Model II Model III 

Variables Marginal
effect

t-statistic Marginal
effect

t-statistic Marginal
effect

t-statistic

Cost of “green” electricity

Electricity price -0.046 *** -7.365 -0.046 *** -7.445 -0.046 *** -7.315
Electricity heating -0.070 ** -2.425 -0.065 ** -2.251 -0.064 ** -2.204

Self-image determinants 

PCE (reversed) -0.009 * -1.646 -0.009 * -1.738 -0.010 * -1.933
Personal responsibility
(reversed)

-0.037 *** -4.245 -0.036 *** -4.092 -0.034 *** -3.787

Framing 0.016 0.572 0.016 0.560 0.017 0.601
NEP-score 0.019 *** 4.697 0.018 *** 4.534 0.016 *** 4.119
Perception of others’
contributions

0.032 * 1.670 0.023 * 1.211

Personal “green” benefits

Perceived own benefits 0.053 *** 3.787 0.049 *** 3.494 0.042 *** 2.962

Socio-economic variables

Gender 0.067 ** 2.246 0.066 ** 2.218 0.068 ** 2.287
Age -0.003 ** -2.476 -0.003 *** -2.716 -0.003 *** -2.953
Education 0.024 0.811 0.023 0.752 0.031 1.103

Presence of a social norm

People close expect “green” 0.045 *** 2.979

*, **, *** Coefficients statistically significant at the ten, five and one percent level, respectively.
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Abstract
Individuals’ contribution to electric power generation based on renewable energy sources can 
be channelled in two main ways. The “green” market approach relies on an ‘unconditional’ 
contribution to renewable power while the certificate scheme represents a corresponding 
‘conditional’ support (i.e., I can only contribute if the scheme is at place, and if so is the case 
many others will also contribute). In both systems the support to renewable power is made 
possible through a price premium paid for these types of energy sources. In this paper we 
draw on the economics literature on individual contributions to public goods and empirically 
test the overall hypothesis that the framing of renewable power support in a ‘conditional’ and 
an ‘unconditional’ scenarios, respectively, will tend to trigger different types of moral 
deliberations among the respondents. In the former case the deliberations concern mainly the 
division of efforts between individuals, while the deliberations in the latter case relate more to 
the characteristics of the public good in question and the perceived personal responsibility and 
ability to contribute to the same good. This implies also that the variables determining the 
willingness to accept price premiums for renewable power may differ across schemes 
considered. We approach this research task by analyzing the responses to dichotomous 
willingness to pay (WTP) questions from two different versions of a postal survey sent out to 
a sample of 1200 Swedish house owners. The responses are analyzed within a random effects 
binary probit model, and the estimated marginal effects support the notion that different types 
of factors tend to dominate choices depending on the support scheme considered. From these 
results follow a number of important implications for measures undertaken (either by policy 
makers or electricity companies) to increase the public’s valuation of renewable power as well 
as the legitimacy of measures to increase renewable power production. 
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1. Introduction 
An essential component of the European Union’s energy policy is the promotion of renewable 

energy sources in its member countries, and the Renewable Energy Directive (2001/77/EC) 

outlines quantitative goals for the development of renewable energy in each country. The 

Directive provides however substantial freedom on the part of national governments to select 

the policies needed to fulfil these goals. In countries where the electricity markets have been 

deregulated different ways of making consumers pay a price premium to support the still 

more expensive – but supposedly more environmentally benign – renewable power sources

(such as wind, biofuels etc.) are becoming increasingly common.

Sweden provides an illustrative example of this overall picture. As a result of the

deregulation of the electricity market in 1996 electricity consumers can now choose to sign 

contract with any of the electricity suppliers connected to the grid, and in this way product 

differentiation has become a way of attracting consumers. In order to facilitate “green” 

consumer choice in the market, the Swedish Society for Nature Conservation (SSNC) initiated 

a system for the labelling of “green” electricity. However, few Swedish households have been 

active in the “green” electricity market, and overall “green” consumer choices have not 

promoted enough of new renewable power.1 Most of the “green” electricity sold has instead

been purchased by state enterprises such as the Swedish railroad companies SJ and Green 

Cargo, and a few private firms. Partly as a result of the limited success of the voluntary 

“green” electricity market, a Swedish system for renewable energy certificates was introduced

in 2003 and since then all households (as well as a majority of the non-residential electricity 

consumers) are obliged to pay a premium for renewable power on their electricity bills.2

Generators of renewable power are awarded a certificate for every MWh they generate. These

can then be sold and the distributors are obliged by law to purchase certificates that 

correspond to a certain percentage of their electricity consumption. This quota obligation will 

increase annually and the current (2005) share corresponds to 10 percent.3

Both the above approaches towards promoting environmentally benign power sources 

rely on private contributions to the same public good – the environmental benefit of replacing 

1 In a survey investigation (Swedenergy, 1999), only 1 percent of the households stated that they purchase
“green” electricity in spite of the fact that some “green” power contracts include only electricity from existing
hydropower with sometimes with very modest price premiums of 0.5-1.0 öre per kWh (corresponding to about
0.06-0.12 US cents per kWh).
2 It should be noted that the definition of “green electricity” in the labelling scheme differs slightly from the
definition of “renewable electric power” in the certificates scheme, the most notable difference being that the
latter scheme does not include large-scale hydropower.
3 See Kåberger et al. (2005) for a critical discussion of the Swedish certificates system.
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non-renewable power – but it is less clear that people in the two cases apply the same type of

reasoning process when deciding whether they are willing to pay a premium to ensure public 

good provision or not. The “green” market approach relies largely on an ‘unconditional’

contribution to the public good while the certificate scheme represents a corresponding 

‘conditional’ support (i.e., I can only contribute if the scheme is at place, and if so is the case 

many others will also contribute). The overall purpose of this paper is to investigate to what 

extent the support for these two renewable power schemes can be explained by the same type 

of underlying motives.

Methodologically we approach this research task by analyzing the responses to 

dichotomous willingness to pay (WTP) questions from two different versions of a postal

survey sent out to a large sample of Swedish house owners. The overall hypothesis of the 

empirical investigation is that the framing of renewable power support in ‘conditional’ and 

‘unconditional’ scenarios, respectively, will tend to trigger different moral deliberations

among the respondents. This implies also that the variables determining the willingness to 

accept price premiums for renewable power may differ across schemes considered. Such 

differences may in turn provide different implications for the design of, for instance, 

information campaigns encouraging people to negotiate “green” electricity contracts on the 

one hand and for policy measures taken to increase legitimacy and public trust in mandatory 

certificate schemes on the other. In addition, a shift in policy focus from one support system 

to another may induce an increase in one set of moral deliberations but also ‘crowd-out’ other 

types of norm-based deliberations. This notion is, for instance, well in line with findings from

the economic psychology literature, which show that public policy may ‘crowd-out’ specific 

morally based motivations (e.g., Frey and Jegen, 2001; Nyborg and Rege, 2003).

In previous economic research on private support to the provision of public goods a 

number of different behavioural models has been investigated, incorporating concepts such as 

selfishness, altruism, “warm-glow”, social norms, fairness, reciprocity and commitment.4

Many of these models represent extensions of the standard neoclassical model of consumer

behaviour (e.g., Andreoni, 1990; Holländer, 1990), while other scholars assume that indivi-

duals are committed to different types of preference orderings (i.e., ‘behavioural models’) in

different contexts (e.g., Nyborg, 2000; Sen, 1977; Margolis, 1982). In this paper we assume

the existence of different preference orderings for the same public good, but – in contrast to 

many previous studies – we also provide explicit empirical tests of the hypothesis that 

4 See, for instance, Nyborg and Rege (2003) for a nice overview and discussion of a number of such models.
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different framings/contexts in which public good provision is presented will trigger different

types of moral deliberations.

In section 2 we discuss two sets of behavioural models for public good provision which

we provide appropriate starting points for the analysis of the support for the two types of 

support systems, and from which empirically testable hypotheses can be derived. Section 3 

presents the survey design and the different variables included in the empirical analysis. 

Section 4 discusses the survey responses and presents the results from the econometric

analysis of the binary choice questions included in the survey, while section 5 provides some

concluding remarks.

2. Two Models of Individual Contributions to Public Goods 
The methodological challenge in this paper lies mainly in designing an empirical approach, 

which can be used to investigate differences in the public support for the two means of 

promoting renewable electric power sources; ‘conditional cooperation’ within the realms of a

green certificate system and ‘unconditional’ contributions’ in the electricity market.  Thus, we 

do not empirically test a specific theoretical model of household contributions to a public 

good; instead we discuss the different features of two such models in an attempt to determine

which of these features are of particular importance for our cases.

According to the welfare economics literature public goods, i.e., goods characterized by 

non-rivalry and non-excludability in consumption, are underprovided in the market place.

This conclusion can be derived from a standard economic model of utility-maximizing

behavior. As a starting-point in our analysis we specify an individual’s i utility function as:

i = 1,..., N (1)Zxuu iii ,

where Z is the quantity of a pure public good and  represents i’s effort to contribute to the

public good. It is assumed that

ix

0
Z
ui    and 0

i

i

x
u    (2) 

Thus,  is a ‘bad’. In the case of a monetary contribution to the public good, as is the case 

when consumers pay a higher price for renewable electric power, this specification amounts

ix
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to the standard consumer model in which the individual derives utility from the own

consumption of private goods as well as from the public good. Bergstrom et al. (1986) show 

that this type of model specification implies an equilibrium that is not Pareto-efficient. 

Because of the indivisibility and non-excludability properties of Z, individual i will receive

the benefits of any Z purchased by other individuals. This tends to diminish the incentives to

contribute to Z. Since the ‘renewable component’ of the consumption of electricity (and any 

environmental goods attached to this) has strong public characteristics, the ‘homo econo-

micus’ model of consumer behavior would predict very meager support for renewable power 

programs.

The above shows that the economic analysis of private contributions to public goods 

would need to consider the possibility of extending the traditional model to include, for

instance, issues of fairness, altruism, commitment, and/or norms (e.g., Nyborg and Rege, 

2003). For our purposes it is useful to focus the attention on two different model extensions 

that in various ways incorporate the interplay between economic and moral-based motivation;

we call these the ‘reciprocity model’ and the ‘self image model’, respectively.

The reciprocity model considered here was originally outlined by Sugden (1984).5 He 

essentially assumes that individuals pursue their own self-interest – as modeled in equation 

(1) – subject to a moral constraint saying that if everyone else contributes [...] to the 

production of a public good, you must do the same. This is Sugden’s reciprocity principle, 

and it can be derived by extending the above simple ‘homo economicus’ model.

In Sugden’s model the production of the public good is expressed as:

    (3) 
N

i
ii xfZ

1

where i  indicates the ‘productivity’ of individual i in transforming his/her effort to public 

good outputs. Individual i is a ‘member’ of a group of N individuals. If all N individuals 

contribute  to the public good we can define the function ,NF , which shows the 

specific amount of the public good that is produced given this particular contribution. We

have thus:

5 In the experimental economics literature on public good provision alternative models of reciprocity are used
(e.g., Fischbacher et al., 2001; Fehr and Falk, 2002; Sethi and Somanathan, 2003), but the underlying micro-
economic structure of these models are often simplified so as to permit laboratory tests. One example is Rabin
(1993), who assumes that each player in a public good game is assumed to choose a strategy that maximizes his
utility, which simply comprises a ‘material payoff’ and a ‘reciprocity payoff’.
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   (4) 
N

i
ifNF

1
,

In order to derive the ‘reciprocity principle’ we can think of an individual i who considers 

what level of  that would maximize his utility ,, NFui . “If i could choose a single 

level of contribution for all [...], this is the level he would choose,” (Sugden, 1984, p. 777). 

Let use define this optimal level as ; the reciprocity principle then states that i is obliged to 

contribute at least  to the public good provided that all other N-1 individuals do the same.

Thus, if others do not contribute the individual does not need to that either, but he/she should 

not take a free ride if others are contributing.

N
ix

N
ix

Nyborg and Rege (2003) notes that Sugden’s model is what one may refer to as a 

‘commitment model’ of individual contributions to public goods (see also Sen, 1977); it is a 

departure from the ‘homo economicus’ model since it opens up the possibility for personal 

sacrifices. It is however worth noting that even though Sugden’s model explicitly incorporates 

a moral constraint on behavior, this constraint ‘only’ guides behavior in the case of public 

goods that the individual cares for himself/herself. In the empirical section we find, however, 

that regardless of the support scheme chosen no evidence of such an ‘egoistic public good 

provision’ can be presented (see section 4.2). In the analysis we focus rather on the fact that 

according to Sugden’s model the individual’s moral deliberations concern mainly the division

of efforts between individuals, and tend to relate less to the characteristics of the public good 

in question and the perceived personal responsibility and ability to contribute to the same

good. This differs from the second model of public good contributions to be discussed now,

namely the self-image model.

The self-image model draws on recent developments in the literature on integrating

norm-based behavior into neoclassical economic theory (Brekke et al., 2003; Nyborg et al., 

2003). In this strand of research it is assumed that individuals have a preference for keeping a 

self-image as a responsible person, and contributions to public goods will be determined by 

how such behavior affects this self-image. We therefore consider an individual i with the 

following utility function:

Z
iiiii ESZxuu ,,     (5) 
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where  represents the individual’s self-image as a morally responsible person, defined as a

person who conforms to certain norms of responsible behavior (Brekke et al., 2003). This mo-

del assumes thus that individuals have preferences for a positive self-image, and self-image is 

therefore treated as an argument in the utility function. The more willing the individual is to 

acknowledge his/her own responsibility to contribute to the public good, the higher is .

Following Nyborg et al. (2003)  is assumed to be affected by , which is the individual’s 

belief about the positive externalities arising from his/her contribution to the public good, Z.

In a companion paper (Ek and Söderholm, 2005) we argue that  will be determined by 

both the individual’s (a) perception of his/her ability to affect the outcome in a positive way; 

and (b) assessment of the importance – the value – of the public good. In the literature the first 

of these points is sometimes summarized in the concept ‘perceived consumer effectiveness’

(PCE) (e.g., Ellen et al., 1991). In our case, PCE reflects the extent to which the individual 

perceives that his/her decision to pay for renewable electric power will in fact lead to an 

increase in the production of renewable energy sources, which in turn is more

environmentally benign than other energy sources. The second point suggests that implicit in 

 is also some valuation of the environmental benefits following the individual’s choice. 

Even if individuals in general believe that their choices imply more renewable power 

generation and that this improves the environment, they may perceive the importance of this

change differently. This type of model specification is inspired by the way in which moral

decision-making is understood in the field of social psychology, and in which awareness of 

consequences and ascription of responsibility are identified as important factors determining

such decisions (Schwartz, 1970).

iS

iS

iS Z
iE

Z
iE

Z
iE

The model outlined in equation (5) suggests that from the individual’s point of view

there exists an explicit trade-off between increases in self image following a morally respon-

sible decision and the costs in terms of increased efforts. Let us assume that a representative

individual is considering whether to increase efforts from its initial level  to 

(where

0
ix 10

ii xx

0 ). The individual will pursue this if and only if:

101000 ,,,, iiiii SZxuSZxu    (6) 

where  and we assume that there are no direct personal benefits for the individual 

in terms of public good provision, i.e., Z remains unchanged.

001
ii SS
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In contrast to Sugden’s reciprocity model the self-image model assumes that the 

individual’s moral deliberations primarily concern his/her own personal responsibility to 

contribute to a specific good. According to our model specification the decision to take on 

such a responsibility implies increases in the individual’s self image, which in turn is affected

by the perceived external effects. Thus, here the individual is assumed to reflect explicitly on 

the impact on public good provision following his/her choice. Although others’ behavior 

plays no direct role in this specification, one can easily integrate this by assuming the 

presence of descriptive norms, i.e., the individual perceives others’ contributions as a guide to 

what is morally appropriate (e.g., Moscovici, 1985). Thus, one can assume that S is also an 

increasing function of the extent to which others contribute (e.g., Nyborg et al., 2003).

Although both this approach and Sugden’s approach predict that the individual’s contribution 

will increase if he/she perceives that others also increase their contributions, there are major

differences in the way in which interactions between individuals affect behavior. In the

‘reciprocity model’ one can think of contributions as conditional on expectations that others 

will contribute, while in the ‘self-image model’ (with others’ behavior included) others’

behavior play more the role of a compass to define ones own moral responsibility. In Ek and 

Söderholm (2005) we test for the presence of descriptive norms in the empirical context of 

Swedish household’s willingness to purchase “green electricity”, but find only meager

support for this hypothesis. Instead the empirical results suggest that individuals who express 

that they face prescriptive social norms (i.e., norms that directly guide how one ought to act)

in the sense that people who are close to them expect them to buy “green”, are more inclined 

to report a positive willingness to pay a premium for “green” electricity. A likely explanation

for this result, we argue, is that others’ purchases of “green” electricity are (essentially) not 

observable (Nyborg et al., 2003), and others’ behavior in general may therefore not play a role

in the individual decision. For the above reasons – and to maintain clear-cut distinctions 

between the two model specifications – we choose here not to include perceptions about 

other’s behavior in the ‘self-image’ model outlined in equation (5).

In the next section we discuss briefly the methodological approach of the investigation 

and outline a number of specific hypotheses to be tested empirically. Before proceeding,

however, it is useful to make clear that we do not assume that in a specific situation people 

“turn on” one behavioral model and “turn off” all other models. We simply claim that the

framing of the choice situation can to various extents trigger different types of moral

deliberations, and the two models outlined above provide a useful starting point for testing

this overall hypothesis.
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3. Empirical Strategy, Survey Design and Variable Definitions 

3.1 Choice Scenarios and Hypotheses 

In May 2005, 1200 questionnaires were sent out to a sample of randomly drawn Swedish 

house owners. The main reason for directing the investigation towards house owners (and not, 

for instance, to people living in apartments) is that all house owners in Sweden have the possi-

bility to actively choose between different electricity suppliers and contracts, and constitute

thus a significant proportion of the potential market for differentiated electricity. House

owners are therefore generally more familiar with some of the choice situations we intend to 

mimic in our study, and for many of them the electricity expenses constitute a significant

proportion of total household expenditures. 

All questionnaires included a section briefly describing the current green certificate 

system in Sweden such as the different energy sources eligible for certificates. The 

respondents were informed that the current quota amounts to (about) 10 percent of electricity 

consumption, and as a result all households pay a certificate fee of approximately 3 Swedish 

öre per kWh (about 0.4 US cents per kWh) to finance this contribution to renewable power 

generation. After this the respondents were asked whether they were willing to support 

renewable power generation beyond the present (10 percent) quota stipulated in the certificate 

scheme, but half the sample (600 respondents) faced a choice scenario that we will refer to as 

the ‘conditional scenario’ while the remaining half (600 respondents) faced the so-called

‘unconditional scenario’.  The wordings of the two scenarios (translated from Swedish) were:

“Conditional Scenario”
We are now interested in the extent to which you
are prepared to support a proposal for an increase in 
the generation of renewable power beyond the pre-
sent share, 10 percent, through a raise in the certi-
ficate fee for all electricity consumers. Envisage a
situation in which the government has to choose
between two options, A and B. Alternative A
represents electricity generated with the existing
share, 10 percent, of renewable energy sources,
while alternative B represents electricity genera-
ted with a higher share of renewable power sources,
20 percent, primarily at the expense of reduced
nuclear power generation.

“Unconditional scenario”
We are now interested in the extent to which you
are prepared to voluntarily support increased
generation of renewable power, beyond the 
contribution you already provide by paying the 
certificate fee. Envisage that at the next time when
you are to renew the contract with your electricity 
supply company, you will only be able to choose
between two options, A and B. Alternative A
represents the existing mix of power sources in 
Sweden today, 10 percent from renewable energy
sources. If you choose alternative B you will pay a 
higher price for the electricity, but you also provide
additional support to renewable power. Then
electricity corresponding to 20 percent of your
household’s total consumption of electricity will be
produced by renewable energy sources.
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In the ‘conditional scenario’ the respondents were shown a table outlining the resulting

mix of power generation sources in the A and B alternatives. All 1200 respondents then faced 

three different choices between alternatives A and B; the choices differed only with respect to 

the price premiums (i.e., the extra cost) paid for “green” electricity. The price premiums

included in the three choice sets were 1, 3, and 5 öre per kWh, corresponding to 

approximately 1, 4 and 7 percent increases in the average household electricity price 

(including the prevailing certificate fee).6 Specifically, in the ‘conditional scenario’ the 

respondents were asked whether they would vote in favour of the B-alternative given the 

above price premiums incurred for all consumers. In the ‘unconditional scenario’ the choices

confronting the respondent were presented in a traditional dichotomous willingness-to-pay 

framework, in which he/she either ticks the A-alternative (the status quo option) or the B-

alternative (inducing higher prices for the household but increased contribution to renewable 

power).

In order to facilitate comparisons between the economic impacts of the different price 

bids, the choice sets were preceded by a simple calculation translating the price bids into an

annual total cost in SEK for the household. The calculations were based on the electricity 

consumption of an average house with and without electricity heating. Since the price bids 

were equally high in both sub-samples, this information did not differ across samples.

The choice sets were followed by a number of follow-up questions concerning the 

respondents’ motives when choosing whether to support renewable power or not (see further 

section 4.2). In addition to the above, the questionnaire also collected information about the

environmental attitudes of the respondents, in general and in particular with respect to the

possible negative environmental and health impacts of non-renewable electric power

production. Questions concerning the perceived responsibility of different actors (e.g., the 

state, the electricity companies, consumers, etc.) for increasing the share of renewable power 

sources were also included, as were questions about whether the respondent had prior 

experiences of renewable power. At the end of the questionnaire socio-economic information

was collected.

As was noted above, we expect that the two different scenarios tend to induce different

types of moral deliberations as outlined in the ‘reciprocity’ model and ‘self-image’ model,

respectively. Specifically, the ‘conditional scenario’ (CS) is assumed to frame a situation in 

6 In comparison to other studies of willingness to pay for “green power” (e.g., Ek and Söderholm, 2005) we
chose to include relatively low price premiums primarily because respondents are asked to contribute in addition
to the certificate fee that they already pay. 
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which the behaviour of the average individual is relatively more in line with the ‘reciprocity

model’, and he/she is thus more inclined to set the own effort in relation to the contribution of 

others but does not necessarily reflect so much on, for instance, if and how the personal effort 

implies improved environmental quality. The ‘unconditional scenario’ (US) instead, we

hypothesize, induces a behaviour that in relative terms resembles that of the ‘self-image’

model; the individual knows little about others contributions and engages instead in a moral

deliberation primarily about the own responsibility to contribute and the impacts of 

contributing to the public good. Given this overall hypothesis, a number of specific 

hypotheses can be derived. We hypothesize that the probability that an individual chooses to 

express support for renewable power will be higher:

the more people agree that the production of non-renewable power sources impose a 

(health and environmentally related) threat to society as a whole. This impact will be 

more pronounced in the ‘unconditional scenario’, since in the ‘self-image’ model 

people’s self image is explicitly assumed to increase with their valuation of the

external environmental benefits.

the more people feel that their contribution will be effective in solving the external

environmental and health problems associated with non-renewable power sources. 

This impact will be more pronounced in the ‘unconditional scenario’.

the more willing people are to assume a personal responsibility for contributing to 

renewable power. This impact is believed to be stronger in the ‘unconditional

scenario’, which is assumed to induce such moral deliberations to a larger extent than

the ‘conditional scenario’.

the more inclined people are to express preferences for reciprocity, stating a 

willingness to contribute only if others also contribute. We hypothesize that this

influence on the choice will be more pronounced in the ‘conditional scenario’.

Overall we believe it is fair to assert that overall our hypotheses are consistent with the view 

that in the case of a voluntary market for renewable power people tend to be more careful in

evaluating the benefits of such a scheme, and the impact on these benefits of ones own

decision to contribute. In the case of the renewable certificate scheme, however, the 

individual is confronted with a ready-made policy package for all (i.e., someone else has

already made all the assessments), and if the policy makers are perceived to be trustworthy 

there is less need to deliberate on ones own responsibility and ability to contribute to the 

public good.
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The two behavioural models outlined above both build on the assumption of norm-based

behaviour. In the case of electricity purchases and personal voting behaviour – which are hard 

for most others to observe – it may be reasonable to assume the existence of so-called moral

norms (e.g., Nyborg et al., 2003). In contrast to social norms, which are enforced by explicit 

approval or disapproval from others, the presence of a moral norm implies that individuals 

sanction themselves. The maintained hypothesis of the analysis is that moral norms are 

present, but in the empirical section we also explicitly test for the presence of (prescriptive)

social norms communicated by people close to the respondent.

We also test for the impact of variables such as the importance of contributing to other 

environmental public goods, prior experience of renewable power, different socio-economic

factors (education, age, gender etc.), as well as, of course, the electricity price. For these

variables, however, it is hard to state any a priori hypotheses as to whether the respective 

impacts ought to differ across the two scenarios. In the case of electricity price sensitivity one 

needs to recognize that ‘Economic Man’ is very much present in both the ‘reciprocity’ and the 

‘self-image’ model; price increases are hypothesized to imply a reduced willingness to accept 

an increased reliance on renewable power, but we see no apparent reason for the existence of

a significant difference in price responses in these two model specifications.

3.2 Variables Included in the Analysis 

The binary choice between “increased renewable power” (B) and the “status quo” option (A) 

represents the dependent variable in the empirical investigation. The independent variables to

be included in the model can be divided into five different main categories: (a) variables

affecting the cost of purchasing “green” electricity; (b) factors influencing the extent to which

purchases of “green” electricity gives rise to self-image improvements; (c) variables 

addressing the importance of reciprocity; (d) socio-economic characteristics; and (e) other 

variables.

As was noted above, we expect that the willingness to support increased renewable 

power should be decreasing with the level of the price premium associated with the B-

alternative. As was noted above, three levels of price changes were included in the discrete 

choice situations presented to the respondents permitting thus estimations of the (average)

price sensitivity of the responding households. Respondents were also asked about whether 

their homes are heated with electricity or not; this may be of profound importance for the 

impact of certain electricity price increases on the total (absolute) cost increase for

households.
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The improvement in self-image from choosing the B-alternative is determined by the 

perceptions of the personal responsibility to contribute to renewable power, the ability to

affect the outcome in a positive way, as well as of their perception of the importance of the 

positive environmental externalities following the individual choice ( ). We expect that 

respondents that are more inclined to acknowledge a personal responsibility for reducing the 

negative environmental impact associated with electricity production are more likely to 

choose the B-alternative offered in the survey. The respondents were therefore confronted 

with the statement: “I feel a personal responsibility to contribute to increased production of 

renewable power,” and were asked to mark to what degree they agree or disagree with this

statement on a scale ranging between 1 and 5 (where 1 corresponds to “disagree entirely” and 

5 to “agree entirely”). The respondents were also asked to what extent they agreed to two 

statements intended to capture different aspects of PCE, the extent to which renewable power 

is perceived as more environmentally benign compared to non-renewable power and whether 

respondents believe that the higher price paid will actually imply increased production of 

renewable power. Five statements about the environmental impacts of non-renewable power 

were posed to the respondents in order to facilitate a test of whether the degree of 

environmental concern affects the willingness to support non-renewable power (see Table A1 

in Appendix A). Based on the responses we constructed an “environmental impact” index by 

adding the scores reported on each of the five statements; the index variable thus ranges 

between 5 and 25.

Z
iE

In order to measure the relative importance of reciprocity two different variables were 

used. First, in the follow-up questions to the choice sets, the respondents were asked whether 

they agreed or disagreed to the statement: “I can only consider paying a premium for 

renewable power if I know that all other electricity consumers also pay”. The responses were 

measured on a five-point scale with the end points “disagree entirely” (1) and “agree entirely” 

(5). Second, in another question we asked to what extent the respondents perceive that 

households (in general) have a responsibility to take measures towards increasing the share of 

renewable power generation.7 Even though this variable does not explicitly concern the issue 

of reciprocity we believe it will possess some reciprocity features and thus have different

impacts on the choice probability in the two scenarios. In the US sample – based on the ‘self

image model’ – people are assumed to be primarily concerned with their personal 

responsibility with few conditions attached to what others do, but in the CS sample the overall 

7 See Table A2 for an overview of the respondents’ view of the sharing of responsibility for taking action to
increase the share renewable power sources.
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responsibility of all households is hypothesized to matter because of the presumed weight

given to reciprocity in this case.

In order to test for the presence of a social norm the questionnaire included the following

statement: “Important persons, who are close to me, expect me to contribute to increased

production of renewable power”. The responses were measured on a five-point scale with the 

end points “disagree entirely” (1) and “agree entirely” (5). In our case, where an individuals’

choice between electricity with different environmental characteristics is difficult to observe 

for others, social sanctioning may be limited but if it is present it may perhaps be significant

only between, say, people in the same family. We also included binary choice questions to 

obtain information about prior personal experience of renewable power sources (wind power,

biofueled power, and hydropower), and a statement (to which respondents could agree or 

disagree along a five-point scale): “I would rather support environmental projects in other 

areas”.

The different socio-economic variables included in the questionnaire (and ultimately

used in the econometric model estimated) were gender, age and the education level of the 

respondent. We do not have any a priori hypothesis about whether women or men should in 

general be more willing to pay a premium for renewable power. Earlier work suggests that the

willingness to purchase “green” electricity often decreases with age. We also tested for the

possibility that households with children (dummy 1/0 variable) are more or less prone to 

support renewable power, but our initial model estimations showed that this had no 

statistically significant impact on this choice, and the variable was removed from the 

estimations. Table 1 summarizes the variables used in the empirical investigation, including

definitions, coding and some descriptive statistics based on the responses from each of the 

two sub-samples.

It is worth noting that the underlying basic model for empirically analyzing our dichoto-

mous responses is the random utility model that was originally set up by Hanemann (1984). 

The model is often a good approximation to any arbitrary utility specification and it is fre-

quently adopted for econometric applications to contingent valuation binary choice questions. 

However, the model assumes that the marginal income is constant across the scenarios set up

in the willingness to pay question and therefore eliminates income as a determinant of the 

choices.
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Table 1: Variables Included in the Analysis: Definitions and Descriptive Statistics 

Variables Coding/definitions Mean Std. Dev. Min Max

Dependent variable US/CS US/CS US/CS US/CS

Green choice 1 if “more renewable power”, 0
otherwise

0.41/0.45 0.49/0.50 0.00/0.00 1.00/1.00

Cost of additional
renewable power 

Electricity Price (-) Price increases of 1, 3 and 5
öre per kWh

3.00/3.00 1.63/1.63 1.00/1.00 5.00/5.00

Electricity heating (-) 1 for electricity heated house, 0 
otherwise

0.59/0.58 0.49/0.54 0.00/0.00 1.00/1.00

Self-image variables 

Personal responsibility
(+)

1 for “disagree entirely”, and 5
for “agree entirely”

3.81/3.14 1.28/1.27 1.00/1.00 5.00/5.00

Environmental impact
(+)

Index ranging from 5 to 25
based on responses presented
in Table A1

17.47/17.23 4.91/5.27 5.00/5.00 25.00/25.00

No impact on renewable
production of price
premium (-) 

1 for “disagree entirely”, and 5
for “agree entirely”

4.14/4.08 0.96/1.03 1.00/1.00 5.00/5.00

Renewable power not
“green” (-)

1 for “disagree entirely”, and 5
for “agree entirely”

2.60/2.50 1.26/1.20 1.00/1.00 5.00/5.00

Reciprocity variables

Conditional cooperation
(+)

1 for “disagree entirely”, and 5
for “agree entirely” 

3.20/3.44 1.48/1.45 1.00/1.00 5.00/5.00

Consumer responsibility
(+)

1 for “disagree entirely”, and 5
for “agree entirely” 

2.95/2.98 1.35/1.34 1.00/1.00 5.00/5.00

Socio-economic
variables

Gender (?) 1 for female, 0 otherwise 0.24/0.27 0.43/0.44 0.00/0.00 1.00/1.00

Age (?) Age in years 55/57 13.1/13.5 20/25 81/81

Education (?) 1 for university degree, 0
otherwise

0.32/0.33 0.47/0.47 0.00/0.00 1.00/1.00

Other variables

Social norm (+) 1 for “disagree entirely”, and 5
for “agree entirely” 

2.49/2.40 1.88/1.12 1.00/1.00 5.00/5.00

Prior experience (?) 1 if personal experience of
renewable power, 0 otherwise

0.46/0.47 0.50/0.50 1.00/1.00 5.00/5.00

Support to other areas (-) 1 for “disagree entirely”, and 5
for “agree entirely” 

3.25/3.41 1.16/1.04 1.00/1.00 0.00/0.00
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4. Empirical Results

4.1 Survey Responses 

After two reminders we received 608 responses corresponding to an overall response rate of

51.6 percent.8 After removing all questionnaires with incomplete answers, 564 questionnaires 

remained, 302 in the US sample and 262 in the CS sample. In the majority of the incomplete

questionnaires respondents refused to state their preferred alternative in one or more of the 

choice sets. There were also respondents that rejected the lowest bid and did not state their 

opinion in the subsequent two choices (11 in the US sample and 9 in the CS sample) or that 

accepted only the highest bid without stating their preferred alternative in the preceding two 

choice sets associated with lower price premiums (5 in sample A and 4 in sample B). We

interpreted these answers as either refusing all price bids (the first case) or as accepting all 

price bids (the second case).

So as to evaluate whether the results are reasonably representative, the socio-economic

characteristics of the respondents need to be compared with the populations from which they 

were drawn. The proportion of women is relatively low in our sample, 26 percent, while the 

corresponding proportion among house owners in general equals 45 percent (Statistics

Sweden, 2005). This may reflect the fact that men in general are more likely to be responsible 

for administering electricity bills, and choosing supplier. In the official statistics there exists 

directly comparable estimates either for the household income, age or the level of education 

among house owners in general to which we can compare our sample estimates. The 

proportion of people older than 65, the proportion of people with a university degree, as well 

as the reported household income were however similar to the ones reported in a similar

recent study on Swedish house owners (Ek, 2005). 

Before the choice scenario was outlined in the questionnaire the prevailing certificate

system in Sweden was briefly introduced and described, and the respondents were asked to 

what extent they had prior knowledge of the system. In both samples about 70 percent 

responded that they had heard about the certificate system before reading the questionnaire, 

and 22 percent claimed that they knew well how the system functions. However, in neither of 

the two samples the degree of prior knowledge had statistically significant impacts on the 

probability of accepting to pay a price premium for increased renewable power, and for this

reason this variable was not included in the binary choice analysis presented in section 4.2.

8 Three questionnaires were undeliverable and 18 respondents were unable to return the questionnaire due to
death or severe illness.
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In the US sample, 40 percent of the respondents chose the status quo option in all three 

choices, while the corresponding share in the CS sample was 23 percent. However, the 

proportion that accepted all three price bids was slightly higher in the US sample (24 percent)

than in the CS sample (20 percent). Based on the econometric results presented in section 5.2 

we calculated the expected willingness to pay (WTP) for the stipulated increase in renewable 

power in each of the two samples. The estimates are based on the mean of the explanatory

variables and they equal the sum of the estimated coefficients times their corresponding mean

values divided by the estimated coefficient of the price premium variable.9 The results show

that the expected WTP is estimated at 2.9 öre per kWh in the US sample, and 2.5 öre per kWh

in the CS sample. Thus, overall the average willingness to contribute monetarily to increased 

reliance on renewable power does not differ much between the two choice scenarios.

Table 2 is based on the responses to the statements immediately following the choice 

scenarios, and here the respondents were asked to indicate to what extent they agreed (or 

disagreed) to a number of statements concerning their motives when choosing whether or not 

to support increased renewable power. Specifically, Table 2 shows the share of the

respondents that agreed (partly or entirely, i.e., marked “4” or “5”) to each statement in each 

of the two scenarios, and the third column presents a 95 percent confidence interval for the

differences in responses across scenarios.

Table 2: Support for Selected Statements Concerning the Motives behind Choices Made 

  US sample
share

CS sample
share

95 % confidence
interval for the 

difference (US-CS)

I feel a personal responsibility to contribute to
increased production of renewable power

0.50 0.45 0.002 – 0.074

Renewable power is not more environmentally
benign than is non-renewable power

0.26 0.18 0.040 – 0.099

I can only consider paying a premium for renewable
power if I know that all other electricity consumers
do the same

0.52 0.59 -0.119 – -0.047

I would rather support environmental projects in
other areas.

0.44 0.47 -0.077 – -0.005

Renewable power should not cost more than non-
renewable power

0.68 0.57 0.057 – 0.127

9 See Haab and McConnell (2002) for a detailed discussion of WTP calculations in dichotomous contingent
valuation studies.
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In Table 2 we include only those statements where we found statistically significant 

differences (at the five percent level) in responses between the two scenarios. For the 

remaining statements in this section of the questionnaire we could not reject the null 

hypothesis of equal support for the respective statements regardless of scenario faced. Among

these we find, for instance, the statement that a price premium does not guarantee increased

production of renewable power and the statement capturing the presence of a social norm.

It should be noted that the reported differences in Table 2 do not in themselves tell us

anything about whether we should reject (or not) our hypothesis about differences concerning 

what factors influences choices in the two scenarios. Nevertheless, the results do suggest that 

some – for our purposes – interesting framing effects seem to be present. Most importantly

perhaps, we find that those confronted with the US sample are more likely to express a 

personal responsibility for contributing to increased renewable power, while the importance

of reciprocity is given a higher weight among the respondents in the CS sample. We believe it 

is fair to conclude that this supports our conjecture that the different framings in the scenarios 

trigger different deliberations among those responding, but it remains an empirical question to 

what extent these motives provide important explanations to why people accept or reject the 

price bids in the two scenarios.

Table 2 also shows that the respondents in the US sample are more prone to agree with 

the statements that renewable power: (a) is not more environmentally benign than non-

renewable power; and (b) should not cost more than non-renewable power. The theoretical 

discussion in section 2 provides no clear clues to why such differences would occur, but we

believe that one plausible explanation could simply be that people tend to be careful in acting 

consistently with previously expressed responses. The theory of cognitive dissonance suggests

that people are not generally willing to take positions that conflict with previous behaviour.10

In the US sample 41.9 percent of the respondents accepted at least one of the price bids, while 

the corresponding share in the CS sample was 45.4 percent, and as noted above in the US 

sample a considerably large share (40 percent) rejected all three price premiums compared to 

the CS sample (23 percent). Put bluntly, this may suggest that some of the respondents who 

refuted all bids may have been looking out for a ‘politically correct’ excuse when confronted 

with the follow-up questions, and these respondents were somewhat over-represented in the 

US sample.

10 The seminal study in this field is Festinger (1957), and for more recent elaborations on cognitive dissonance
theory, see, for instance, Aronson (1992) and Johansson-Stenman and Svedsäter (2003).
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Overall, the differences in responses reported in Table 2 may both reflect true differen-

ces in moral deliberations among the respondents as well as ex post justifications for choices

already made. For variables that are included in the binary choice analysis below and for

which we suspect the latter may be the case – most likely the variables “renewable power not 

“green”” and “support to other areas” – one should be careful in interpreting the results since 

they may not entirely reflect the result of deliberations pursued prior to the choice.

Before proceeding with the econometric analysis it is useful to discuss an additional 

caveat with the two scenarios framing the choices in the different samples. This concerns the 

fact that currently power generation in Sweden is heavily dominated by hydro and nuclear 

power, but the Swedish parliament has decided to gradually phase out nuclear. Fossil fuels 

only contribute a few percent to total power generation in the country. Therefore, any increase

in renewable power will primarily be at the expense of reduced nuclear power generation. 

This “nuclear replacement effect” is built into both scenarios, but the respondents in the CS 

sample explicitly choose between two power generation mixes where one of these implies

more renewable power and less nuclear. Thus, any negative or positive preferences towards

nuclear power are more likely to come to the surface in the CS sample compared to the US 

sample. Based on our results it is difficult to tell whether this effect was important in practice.

The results showing that the respondents in the US sample were more prone to state that

renewable power should not cost more and is unlikely to be more environmentally benign 

than non-renewable power, may support the existence of a “nuclear replacement effect” if the 

average respondent is against nuclear. If this is the case, the respondents in the CS sample

may have perceived the “increased renewable” alternative as offering two benefits (more

renewables and less nuclear), and for this reason they are more inclined to accept the fact that 

renewable power only comes with a price premium and that its environmental qualities can be 

questioned. Still, overall the public support for nuclear power is fairly strong in Sweden, 

especially among older men (a group which is over-represented in our samples). In addition,

as is illustrated by the econometric results below, the above does not imply that the perceived

“greenness” of renewable power had a stronger impact on the choice probability in the 

estimations based on the CS sample.

4.2 Results of the Binary Choice Analysis 

The empirical analysis is based on the responses of 564 individuals (302 in the US sample and 

262 in the CS sample). Each respondent was asked to do three repeated choices, each 

associated with three different price premiums, and consequently the analysis is based on a
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total of 906 and 786 observations, respectively. The econometric model estimated is the 

random effects binary probit model. All respondents were asked to choose between the 

alternatives in three repeated choices each associated with three different price premiums, and 

the chosen specification allows the error term to be correlated within individual choices while

it is assumed to be independent between individuals. The model is thus less restrictive than

the ordinary binary probit model that ignores the correlation altogether although it is still 

restrictive in the sense that it assumes equal correlation between the choices of each 

individual. However, since there were only three relatively simple choices facing each

individual we expect this assumption to be plausible (Butler and Moffit, 1982; Greene, 2000). 

The hypothesis of no individual-specific correlation is tested empirically by evaluating the 

statistical significance of the coefficient, rho .

The results from the estimation of the random effects binary probit model are presented 

in Table 3. The overall performance of the estimated models differs between the two samples.

Although we can – based on the log-likelihood measures – reject the hypothesis of all

coefficients being equal to zero at the one percent significance level (the critical value equals

31) the ‘explanatory power’ (i.e., the chi-square measures) is considerably higher in the US 

sample. The statistical significance of the estimate of the average correlation of choices within 

individuals, rho , indicates that the random effects model is preferred over a simpler model 

that ignores the correlation within individuals; this is the case for both samples.

The results display that in both samples the respondents were sensitive to price

increases; the coefficients representing the electricity price are highly statistically significant.

Somewhat surprisingly, though, the fact that some houses are electricity-heated does not 

appear to affect choices. Overall, felt personal responsibility to contribute and variables

related to PCE all influence the probability of choosing the “increased renewable” alternative. 

Still, in the CS sample we could not reject the null hypothesis that concern for the environ-

mental impacts of non-renewable energy sources did not influence this choice. The 

coefficients representing the two reciprocity variables are highly statistically significant in the

CS scenario, but less so in the US scenario.

The estimation results also show that the different socio-economic variables overall 

contribute little to our understanding of choices made. Highly educated people tend to be 

more prone to support increased renewable power, but this impact is only statistically 

significant in the CS sample. In the US sample, on the other hand, there is a tendency that

older people are less willing to contribute to renewable power. The presence of social norms
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did not seem to matter for the choices made, and it is worth noting that only around 15-16 

percent of the respondents agreed (partly or entirely) to the statement concerning the presence 

of people who expect them to make contributions to increased renewable power. Respondents 

in the CS sample who claim that they have prior personal experience of renewable power are 

less likely to express support for renewable power,11 but this impact is statistically

insignificant in the US sample. Finally, in both samples we find that those who are more

inclined to express support for other environmental projects, are also less willing to pay a 

premium for increased reliance on renewable power.

Table 3: Random Effects Binary Probit Parameter Estimates

Unconditional
scenario (US) 

Conditional
scenario (CS) 

Variables Coefficient t-statistics Coefficient t-statistics

Constant 1.747 1.161 1.255 1.561

Cost of additional renewable power 

Electricity price -0.758 *** -8.716 -0.553 *** -9.753
Electricity heating -0.226 -0.676 -0.191 -1.138

Self image variables

Environmental impact 0.108 ** 2.511 0.011 0.570
Personal responsibility 1.089 *** 5.103 0.228 ** 2.473
No impact on renewable production -0.461 ** -2.549 -0.181 * -1.874
Renewable power not “green” -0.474 *** -2.867 -0.172 * -1.946

Reciprocity variables 

Conditional cooperation 0.263 * 1.851 0.320 *** 4.627
Consumer responsibility -0.086 -0.572 0.176 ** 2.421

Socio-economic variables

Gender 0.495 1.194 -0.164 -0.788
Age -0.025 * -1.863 -0.005 -0.672
Education 0.633 1.530 0.676 *** 3.505

Other variables

Social norm -0.164 -0.967 0.064 0.724
Other areas -0.489 *** -2.921 -0.287 *** -3.155
Experience 0.273 0.788 -0.386 ** -2.071

Rho ( ) 0.813 *** 18.371 0.468 *** 5.714

Log-likelihood: -335
Restricted log-
likelihood: -401
Chi-squared: 133

Log-likelihood: -367
Restricted log-
likelihood: -385
Chi-squared: 36

*, **, *** Coefficients statistically significant at the ten, five and one percent level, respectively.

11 It is worth noting that when we instead included the variable “prior personal experience of non-renewable
power”, this variable had no statistically significant impact in neither of the two samples.
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Since our main interest in this empirical section lies in analyzing to what extent the sizes

of the impacts it is important to note that the estimated coefficients of the binary choice model

cannot be directly interpreted in any meaningful way analogous to the slope coefficients in the 

linear regression model. Therefore we also calculate the so-called marginal effects; they are 

the partial derivatives of the probability function, evaluated at the sample mean values of the 

explanatory variables and can be interpreted as the marginal (percentage) change in the

probability of choosing the increased renewable alternative for a unit change in the value of

the actual explanatory variable (e.g., Gujarati, 2003). Table 4 presents the marginal effects for

the estimates together with their corresponding t-values and elasticities, while Table 5 then 

shows confidence intervals for the differences in estimated marginal effects between the two 

samples (the numbers indicate the respective marginal effects in the US sample minus the 

corresponding effects in the CS sample).

Table 4: Estimated Marginal Effects and Corresponding Elasticities

Unconditional
scenario (US) 

Conditional
scenario (CS) 

Marginal effect t-statistic Elasticity Marginal effect t-statistic Elasticity

Cost of renewable power

Electricity price -0.123 *** -6.999 -1.010 -0.158 *** -9.197 -1.109
Electricity heating -0.036 -0.677 -0.059 -0.055 -1.139 -0.074

Self image variables

Environmental impact 0.018 ** 2.448 0.846 0.003 0.570 0.128
Personal responsibility 0.177 *** 4.716 1.541 0.065 ** 2.459 0.480
No impact on renewable prod. -0.075 *** -2.529 -0.848 -0.052 * -1.871 -0.494
Renewable power not “green” -0.077 *** -2.799 -0.547 -0.049 * -1.946 -0.288

Reciprocity variables

Conditional cooperation 0.042 * 1.886 0.374 0.092 *** 4.580 0.737
Consumer responsibility -0.014 -0.573 -0.113 0.050 ** 2.407 0.350

Socio-economic variables

Gender 0.080 1.181 0.052 -0.047 -0.787 -0.031
Age -0.004 * -1.879 -0.621 -0.001 -0.673 -0.180
Education 0.103 1.504 0.089 0.194 *** 3.490 0.148

Other variables

Social norm -0.027 -0.969 -0.181 0.018 0.725 0.103
Other areas -0.079 *** -2.833 -0.708 -0.082 *** -3.146 -0.653
Experience 0.044 0.781 0.052 -0.111 ** -2.065 -0.120

*, **, *** Estimates statistically significant at the ten, five and one percent level, respectively.
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The results show that the responsiveness to price raises does not differ between the two 

scenarios investigated. The estimated ‘price elasticity’ is slightly higher in the CS sample

compared to the US sample, but – as Table 5 shows – these differences are not statistically

different from zero even at a ‘generous’ significance level (i.e., 10 percent). Thus, even 

though respondents in the US sample were more inclined to (at least ex post) stress the

importance of cheap renewable power, this does not imply that they show evidence of a more

price responsive choice behaviour in the experiment.

Table 5: Confidence Intervals for Sample Differences (US-CS) in Marginal Effects

95 percent confidence interval 90 percent confidence interval 

Cost of renewable power

Electricity price -0.013 – 0.084 -0.005 – 0.076
Electricity heating -0.124 – 0.160 -0.101 – 0.137

Self image variables

Environmental impact -0.003 – 0.032 0.0001 – 0.029*
Personal responsibility  0.021 – 0.202**  0.036 – 0.187*
No impact on renewable prod. -0.102 – 0.057  -0.089 – 0.044
Renewable power not “green” -0.101 – 0.045  -0.089 –0.033

Reciprocity variables

Conditional cooperation -0.108 – 0.010  -0.099 – -0.0001*
Consumer responsibility -0.127 – -0.001**   -0.117 – -0.012*

Socio-economic variables

Gender -0.050 – 0.305 -0.021 – 0.276
Age -0.008 – 0.002 -0.007 – 0.001
Education -0.264 – 0.082 -0.236 – 0.053

Other variables

Social norm -0.117 – 0.028 -0.105 – 0.016
Other areas -0.073 – 0.078 -0.060 – 0.065
Experience  0.002 – 0.308** 0.027 – 0.283*

*, ** Differences in marginal effects between US and CS samples statistically significant at the ten
and five percent level, respectively.

As expected we do, however, find important differences between samples in the case of 

the self-image variables. First, the impact of personal responsibility on the willingness to 

support renewable power is more pronounced in the US sample, and the statistical test shows 

that we can reject the null hypothesis of equal marginal effects at the five percent level. This 

result is thus consistent with the theoretical prediction that the unconditional scenario triggers 

a moral deliberation about the personal responsibility to contribute to the public good. 

Second, in the theoretical section we also suggested that self image would be affected by the 

external environmental impacts incurred by the choice to support renewable. This implies that
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if the respondent believes that: (a) it is important to avoid the environmental effects of 

replacing non-renewable power; (b) his/her choice will in fact imply increased renewable 

power; and (c) this increase implies environmental impacts that are more benign than those 

incurred by non-renewable power; he/she will be more willing to support renewable power. 

All these impacts appear to be more pronounced in the US sample, but it is only in the first 

case – the environmental impact variable – that there is a statistically significant difference (at 

the ten percent level) between the marginal effects in the two samples. In the CS case we 

cannot even reject the null hypothesis of a zero marginal effect for this variable. 

Finally, in order to test for the presence of ‘personal preferences’ for the public good in 

question, we divided the environmental impact variable into two components: one concerned

external impacts (index based on the first four statements in Table A1) and one concerned 

only the perceived personal environmental threat connected with the production of non-

renewable power (fifth statement in Table A1, Appendix A). However, this alternative 

estimation added few new insights. The ‘personal’ environmental impact variable was highly 

statistically insignificant in both samples, while the coefficient corresponding to the ‘external’

variable showed the same pattern as in the original estimations shown in Table 4. Hence, 

overall these results are not consistent with the reciprocity model’s prediction that people are 

more likely to acknowledge moral constraints on behaviour when contributing to public goods 

that they have strong personal preferences for. Instead in both sample estimations the results 

support the presence of a ‘warm-glow’ type of preferences, for which external environmental

effects matter more.

The estimates of the marginal effects are also fairly consistent with respect to the impact

of the two reciprocity variables. Both effects are – as hypothesized – significantly stronger (at 

the ten and five per cent significance level, respectively) in the CS sample. This scenario

tends to stimulate deliberations concerning others’ responsibility to contribute, and when it is 

made clear to the respondents that the price premium is uniform across all consumers he/she 

does not want to free ride but acknowledges his/her personal responsibility. In the US sample,

however, evidence that people who are concerned about reciprocity also contribute more to 

the public good is much scarcer.

For the socio-economic variables we found no significant differences between the two 

samples. This is also the case for the remaining variables with the exception of that relating to 

the respondents’ prior personal experience of renewable power. This impact is – as noted 

above – negative, but also much more pronounced in the CS sample although it is difficult to 

assert why this difference is present.
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5.  Concluding Remarks
In this paper we have investigated the main driving forces behind individuals’ willingness to 

accept a price premium to support increased reliance on renewable power generation. The 

results indicate that different types of factors tend to dominate choices depending on the 

support scheme considered, and this suggests some important implications for measures

undertaken (either by policy makers or electricity companies) to increase the public’s

valuation of renewable power as well as the legitimacy of measures to increase renewable

power production. In the ”green” market case it is particularly important to increase the 

”perceived consumer effectiveness”; consumers need to feel confident that the purchases they

make imply significant positive (i.e., environmentally appealing) outcomes. Today the public

confidence is low in this respect, and this probably provides an important explanation to why 

households have been inactive in the “green” electricity market. Moreover, measures to 

increase household demand for “green” electricity must also acknowledge the fact that 

individual’s perception of the importance of environmental problems as well as of the 

personal moral responsibility to take action seem to have a significant impact on their 

willingness to purchase “green” power. Overall the impacts of the above factors are –

although far from unimportant – less pronounced in the case of public support for a more

ambitious certificate scheme. In this latter case it becomes less important to appeal to personal 

obligations as well as to stress the environmental importance of renewable power. Instead

references to the certificate scheme as a ‘collective’ undertaking in which all consumers do 

their share, can be more effective in spurring the public’s support for the system. Finally,

however, we need also to recognize that regardless of the support scheme considered, 

individuals appear equally price sensitive, and at the end of the day the must significant push

to renewable power will probably emerge if/when these energy sources become commercial

and thus are in no need of additional economic support.

In the recent past the renewable certificate system has largely taken over the role of the 

“green” electricity market as the main vehicle through which individuals contribute to the 

public goods associated with renewable power sources. While previous studies suggest that 

such a ‘policy takeover’ can crowd-out moral-based motivations to contribute, one should 

note that in the case of “green” electricity in Sweden there is not much household demand to 

crowd-out and a shift to a mandatory system may be necessary to reach the desired policy

goals. Nevertheless, our results suggest that one of the policy costs of relying more heavily on 

mandatory certificates schemes (rather than strengthening the voluntary market) is that 
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individuals are less likely to deliberate on the environmental benefits of renewable power as 

well as to seriously consider ones own personal responsibility to contribute to these benefits. 

In a democratic society such deliberations are important, not the least in environmental policy. 

Environmental issues often have a broad ethical content, and since ethics are a matter for 

argument, public discourse over what is worth promoting and why becomes important. If 

people routinely contribute to renewable power by paying the certificate fee without thinking 

much about the impacts of their efforts, the long-run legitimacy of the system may quickly 

deteriorate in the case of, say, substantial electricity price increases. This suggests that it may

be appropriate to promote both voluntary and mandatory approaches towards renewable

energy support.
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Appendix A: Selected Survey Responses 

Table A1: Perceived Environmental Threat from Non-Renewable
Electric Power Sources (Average Scores in US and CS Samples)*

Unconditional
sample

Conditional
sample

The generation of electric power from non-renewable sources
constitutes a threat towards plants and animals on the entire
planet.

3.8 3.7

The generation of electric power from non-renewable sources
constitutes a threat towards people’s health on the entire planet.

3.7 3.7

The generation of electricity from non-renewable sources
constitutes a threat towards plants and animals in the municipality
where I live.

3.4 3.3

The generation of electricity from non-renewable sources
constitutes a threat towards people’s health in the municipality
where I live.

3.3 3.2

The generation of electricity from non-renewable sources
constitutes a threat towards my health and my well-being.

3.3 3.3

* Average scores based on a five-point scale. 1 for “disagree entirely”, and 5 for “agree entirely”

Table A2: Responsibility and Perceived Confidence for Different Agents Taking Measures to 
Increased Renewable Power Generation (Average Scores US and CS Samples)* 

Unconditional
sample

Conditional
sample

Attributed responsibility to

The state 4.5 4.5
The utilities 4.3 4.3
The consumers 2.9 3.0

Perceived Confidence

The state 2.4 2.5
The utilities 2.1 2.0
The consumers 2.3 2.2

* Average scores based on a five-point scale. 1 for “disagree entirely”, and 5 for “agree entirely”
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Abstract

There exists a political goal in Sweden and elsewhere to increase the use of renewable energy and wind power seems to be a

favourable choice from an environmental perspective. However, although the public generally expresses a positive attitude towards

wind power, the experience often shows that specific wind power projects face resistance from the local population. This paper

analyses the attitudes towards wind power among the electricity consumers as well as the foundations of these attitudes. Results are

based on a postal survey that was sent out to 1000 Swedish house owners. According to the results, the public is generally positive

towards wind power. The probability of finding an average individual in support of wind power decreases with age and income.

People with an interest in environmental issues are, however, more likely to be positive towards wind power than the average

respondent and the results do not support the NIMBY-hypothesis. In addition, people that are more inclined to express public

preferences are also more likely to be positive towards wind electricity than people who are less inclined to do so. These results

imply, for instance, that the potential of markets for ‘‘green’’ electricity may be limited, other support schemes is thus required if the

politically stated goal to increase wind power capacity is to be fulfilled.

r 2004 Elsevier Ltd. All rights reserved.

Keywords: Renewable energy; Wind power; Public and private preferences

1. Introduction

Increased renewable non-carbon energy capacity is an
important characteristic of energy policies in Sweden
(and elsewhere), and several political measures have
been undertaken, or are under consideration, so as to
achieve this goal. When more than 40 different
electricity externality studies were summarized and
compared, results suggest that wind power is an
electricity source with a relatively small negative
environmental impact (e.g., Sundqvist, 2002). Hence,
when renewable energy capacity is to be boosted, wind
power seems to be an environmentally favourable
choice. The recent liberalization and deregulations of
electricity markets may in themselves benefit renewable
energy sources since it allows for product differentia-
tion; customers can choose to buy ‘‘green’’ electricity.1

Thus, if the consumers have preferences for the
environment and are willing to pay a premium for
‘‘green’’ electricity, the consumption of renewable
electricity should be expected to increase.

In 2002 the Swedish Parliament established the goal
to ‘‘create the necessary conditions’’ for a total installed
capacity of 10TWh in 2015, which would imply a
significant increase since the installed capacity in 2001
amounted to only 293MW (Swedish Energy Agency,
2002). Technological progress and learning effects have
reduced wind power production costs significantly
during the last decade (Klaassen et al., 2003; McDonald
and Schrattenholzer, 2001). However, despite these cost
reductions the generation of wind power is at present
not commercially profitable without economic subsidies.
In Sweden there are several different policy measures,
such as investment subsidies and tax exceptions, aimed
at promoting wind power generation.

The experience in Sweden and in many other
European countries is that the public opinion in general
expresses a positive attitude towards wind power
(Krohn and Damborg, 1999). However, in spite of this
expressed general acceptance specific wind power
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projects often face resistance from the local population
(Hammarlund, 1997; Wolsink, 2000). For instance, in
September 2002 there was a referendum in Skurup (a
small community in the south of Sweden) about whether
to build an offshore wind farm consisting of 28 turbines
or not. Those against the project proved to be in
majority although the result of the referendum was
exceptionally even, those against won with only 27 more
votes than those in favour of the project (Knappt nej till
vind i Skurup, 2002).

To sum up, consumers have the option to choose to
buy ‘‘green’’ electricity and wind power seems to be a
favourable choice from an environmental perspective. If
the electricity consumers have preferences for the
environment, the future potential of the market for
‘‘green’’ electricity may be substantial. However, the
outcome of the market for ‘‘green’’ electricity depends
heavily on whether the electricity consumers are willing
to reveal their preferences on the market or not. It has
been argued that decisions involving pronounced moral
aspects, such as decisions about environmental issues,
may be based on other foundations than the ones
assumed by traditional microeconomic theory (e.g.,
Sagoff, 1988). If so, the actual demand for ‘‘green’’
electricity on the market may well be limited although
renewable energy, such as wind power, is generally
supported by the public.

Given this, and the occurrence of local resistance
towards wind power installations, it is important to
know more about the attitudes towards wind power
among electricity consumers and also about the
foundations of these attitudes. The present study should
be able to provide useful guidance in this respect. The
purpose of this paper is to examine the general attitudes
towards wind power among Swedish electricity con-
sumers more in detail. Moreover, the study aims at
analysing whether these attitudes towards wind energy
differ with respect to socioeconomic factors such as
income, education, gender, attitudes towards the envir-
onment, etc.

Results are based on a postal survey that was sent out
to 1000 Swedish house owners during spring 2002. In the
questionnaire, respondents were asked about their
general attitude towards wind power, how they perceive
different characteristics associated with wind power,
their attitude towards the environment, together with
questions providing socioeconomic information. There
were also questions collecting information about the
respondents’ attitudes towards social choice in the
energy sector, i.e., about whether the respondents
generally seem to accept to trade off environmental
quality for other goods and about attitudes towards
decision making and the Swedish electricity portfolio.
We analyse, specifically, whether the likelihood for an
average individual to state that she is positive towards
wind power differs with respect to different attitudinal

and socioeconomic variables by applying a binary
choice logit model. The survey also contained a choice
experiment which aimed at valuing the environmental
impacts of wind power, and in particular to examine the
relative importance of the following impacts: the
location, height, grouping and the noise pollution from
wind power installations (for details, see Ek, 2002).

There exists an extensive literature about the pros and
cons associated with stated preference techniques versus
revealed preference techniques in environmental valua-
tion studies (see e.g., Garrod and Willis, 1999). One
concern about stated preference environmental techni-
ques has been that respondents may include other
elements than those intended by the analyst when
stating their preferences, the so-called embedding effect.
The results in this paper will not provide any informa-
tion about willingness to pay for ‘‘green’’ electricity.
Clearly, we will not know to what extent a positive
attitude (which is stated without introducing any
income- or price effects) will actually be revealed at
the market for ‘‘green’’ power. However, given the
purpose of this paper, to learn more about how and on
which grounds the attitudes towards wind power differs,
this is not considered to be a major problem.

The paper proceeds as follows. Section 2 briefly
summarizes some of the previous research effort on the
attitudes towards wind power. In Section 3 the concept
of more than one preference ordering related to
consumers’ energy choices is discussed and analysed.
Section 4 presents the development of the survey while
some of the findings of the survey are introduced in
Section 5. In Section 6 the results of estimating the
binary choice model are presented and analysed.
Finally, in Section 7 the main findings of the paper are
summarized and some policy implications are discussed.

2. The demand for ‘‘green’’ electricity and public

attitudes towards wind power: some evidence from the

literature

Although the output (in terms of kWh) provided from
electricity generated from different sources is perfectly
homogenous, electricity can be perceived by the
consumers as a differentiated product due to its
production conditions. If consumers have preferences
for the environment, they may well perceive electricity
generated with a relatively low impact on the environ-
ment as a different and a more preferable product
compared to electricity production associated with
higher degrees of environmental deterioration. That is,
if consumers have preferences for the environment, the
deregulated electricity market has made it possible for
these consumers to reveal their ‘‘green’’ preferences by
paying a premium for ‘‘green’’ electricity.
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Several of the electricity suppliers in Sweden offer
their customers to choose electricity labelled ‘‘green’’
and some suppliers also give their customers the option
to buy electricity generated exclusively from wind. If a
consumer chooses to buy wind electricity, the supplier
guarantees that the same amount of electricity as the
consumer use will be generated from wind power.
Although this would not imply that the electricity
delivered to a specific consumer would be produced
from wind, it does imply an increase in the demand for
wind power and thus eventually also in wind power
capacity.

The consumption of ‘‘green’’ electricity in Sweden has
increased significantly during the last years. In 1999 only
4.6 per cent of the total electricity consumption was
‘‘green’’, but in 2001 this share had doubled to 9 per cent
of total electricity consumption. This increase in
demand for ‘‘green’’ electricity can to a large extent be
explained by government authorities and public com-
panies choosing to buy electricity labelled ‘‘green’’
(Wickstr .om, 2002).

A number of willingness to pay surveys have
demonstrated a significant market for ‘‘green’’ electri-
city.2 It has also been recognized, however, that the
stated willingness to pay differs from the level of actual
contribution and participation in ‘‘green’’ electricity
schemes (e.g., Wiser, 1998). Thus, households often
express a strong support for ‘‘green’’ electricity but these
attitudes are more seldom reflected in active choices of
‘‘green’’ power suppliers.

In a study on the UK ‘‘green’’ power market, it was
found that renewable electricity is a concept supported
by the majority and that the willingness to pay for
renewable electricity is positively related to income and
to social group (Batley et al., 2001). A total of 34 percent
of the respondents stated that they were willing to pay a
premium for electricity generated from renewable
sources (Batley et al., 2001).

When the preferences towards ‘‘green’’ electricity in
the US were analysed, results indicate that US
consumers are willing to pay a small premium for
reduced air emissions within the present fuel mix. The
willingness to pay was however found to be significantly
higher for reduced emissions through a shift towards
increased reliance on renewable electricity sources
compared to reductions within the present fuel mix
(Roe et al., 2001). Similar results were also found in a
recent study on consumer demand for ‘‘green’’ power
and energy efficiency (Zarnikau, 2003). Income and
education were found to be positively related to

reported willingness to pay while willingness to pay for
renewable energy (and for energy efficiency) declined
with age. Males reported a greater willingness to pay for
renewables than females. Another interesting result
shows that the provision of information about energy
issues, through participation in a deliberative poll, led to
an increase in the number of respondents willing to pay
a modest premium for both renewable energy and
energy efficiency. Still, since very high outliers became
more modest after the deliberative poll, the average
reported premiums declined (Zarnikau, 2003).

The main purpose of the study on the so-called Fort
Collins Wind Power Pilot Program was to identify who
subscribed to a program in which electricity consumers
received electricity from wind turbines by paying a
premium of 2 US cents per kWh. The purpose was also
to examine the factors important for the decision to
subscribe to the program (Collins et al., 1998). The
results indicate that people with higher education and
high levels of income were more inclined to subscribe to
the program than the average individual. Those who
subscribed motivated their choice by their commitment
to improve the environment (Collins et al., 1998).

Hence, results from previous research effort suggest
that renewable energy is a concept generally supported
by the public opinion. This support also seem to be
present when it comes to the general public attitude and
acceptance towards wind energy (Krohn and Damborg,
1999). However, in spite of this general support, actual
local wind power projects often face resistance from the
local population. Although the occurrence of such local
resistance towards wind power developments is often
explained by the NIMBY-phenomena (Not In My
BackYard), this NIMBY-explanation has been ques-
tioned (Wolsink, 2000). According to Wolsink this
NIMBY-explanation is too simplistic, he claims that
the expression of NIMBY-behaviour is at most only a
secondary issue for people opposing local wind power
projects; instead institutional factors are highly impor-
tant. Local resistance may, for instance, express suspi-
cion towards the people or the company who want to
install the turbines or a rejection of the process
underlying the decision to build new plants rather than
a rejection of the wind turbines themselves. Wolsink
(2000) concludes that institutional constraints are
crucial and that open collaborative approaches, from
both political actors and wind power developers, is a
factor of major importance in order to build up what he
calls institutional capital in the wind power sector
(Wolsink, 2000). Results from interviews with people
living nearby wind power installations in the south of
Sweden also emphasize the role of collaborative
approaches and the benefits of involving the local
population in early stages of the planning of wind
power developments (Hammarlund, 1997; Swedish
Energy Agency, 1998).
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In a study on public attitudes towards wind farms in
Scotland, results show that the attitudes of local
residents towards nearby wind facilities are generally
positive (Dudleston, 2000). Moreover, although about
27 per cent of the respondents had expected the
landscape to be spoilt by the wind farm only 5 per cent
maintained this view after the development of the farm.
Generally, the proportion of respondents who antici-
pated various problems before the development was
significantly higher (40 per cent) than the proportion
that actually experienced problems (9 per cent) (Dudle-
ston, 2000). This result is consistent with the arguing of
Wolsink (2000), several of those who anticipated
problems may well have been in opposition with the
electricity utility or the energy policy or the way the
project was planned and realized rather than opposing
the wind electricity in itself.

Hence, the main lesson to be drawn from previous
research efforts on public attitudes towards wind power,
given the purpose of this paper, is that the public,
generally, seems to be in favour of wind power. Still, it is
unclear to what extent this positive attitude in practice
will be expressed on the market and boost the demand
for ‘‘green’’ electricity. If those in favour of wind power
generally have low confidence in the outcome of markets
and market-based solutions, they might be reluctant to
reveal their preferences for the environment by actually
choosing to buy ‘‘green’’ electricity. The success of the
market for renewable wind electricity would then be
limited despite the opinion in favour of the ‘‘green’’
electricity concept.

3. Public versus private preferences

According to traditional microeconomic theory,
individuals are assumed to have exogenously determined
and well-articulated preferences which they seek to
satisfy by maximizing their utility. Within this theore-
tical framework the environment is treated as any other
commodity and consumers are assumed to accept to
trade environmental quality for other goods. Further-
more, if social choice is to be based on the theory of
welfare economics, policy makers should always choose
the option that generates the maximum amount of total
utility. Consequently, the underlying ethical stance is
that the outcome of an activity (in terms of gains and
losses in utility) determines whether the activity should
be undertaken or not.

It has, however, been argued that decisions involving
pronounced moral aspects, such as many environmental
decisions, are likely to be made—and should be made—
based on another preference ordering than private utility
(Sagoff, 1988). According to Sagoff people have at least
two different preference orderings; their private prefer-
ences which reflect how goods affect their personal

utility and their public preferences that reflect moral
values about what people, in their role as citizens, think
is right for society as a whole. Thus, when people adopt
public rather than private preferences their environ-
mental position may well be rights-based rather than
utilitarian (e.g., Spash and Hanley, 1995). Within a
rights-based context, people base their decisions on
whether they consider the action in itself as right or
wrong rather than on the outcome of the action. For
instance, an individual may believe that everyone has
the right to be protected from emissions of hazardous
substances. If so, the individual would reject the idea of
making tradeoffs between, for example, the level of
environmental quality and the consumption of other
goods. The presence of public preferences may also
imply that people believe that some decisions with a
pronounced ethical context should be based on public
deliberations, in which preferences are assumed to be
endogenous, rather than on the aggregation of exogen-
ous private preferences (the so-called deliberative/
procedural ethics) (S .oderholm and Sundqvist, 2000).
In addition, people with pronounced public preferences
are likely to reject commodification as well; they may for
instance reject the idea to decide about whether to invest
in a wind power project or not separately from the
decision of the overall Swedish electricity portfolio.
Instead, specific fuel decisions should be made within
the context of e.g. the market structure, the pros and
cons of other electricity sources, and the overall energy
policy (S .oderholm and Sundqvist, 2000). Empirical
support for the existence of public preferences towards
environmental goods has been found by, for instance
Spash and Hanley (1995), Russel et al. (2001), and
Blamey et al. (1995). Previous research also suggests that
the presence of a public preference ordering is more
frequent among those with a profound interest in
environmental issues (Spash, 1997).3

However, since wind power is considered to be an
electricity source with a relatively small impact on the
environment, we expect respondents with preferences
for the environment in combination with articulated
public preferences to be in support of wind power. If so,
it would be reasonable to expect that these respondents
are more inclined to accept political measures targeted
towards increasing wind power capacity than people
with primarily private preferences would, since they are
likely to have lower confidence in market-based solu-
tions.

ARTICLE IN PRESS

3 In a study on eco-democracy, results show that Green Party

sympathizers in Sweden were more likely to support a proposal

involving constitutional protection of all beings (human beings,

animals and plants) while people on the political right wing showed

weaker support for this proposal. Moreover, people on the political

left were found to be more supportive towards the idea of

constitutional protection of the environment than people on the

political right (Lundmark, 1998).

K. Ek / Energy Policy 33 (2005) 1677–16891680



For our purposes it is important to examine the
foundations of the attitudes of the respondents. The
presence of public preferences among respondents is
likely to affect the outcome of the different policy
schemes available to promote wind power capacity, e.g.
whether the expanded wind power capacity primarily
can be expected to be carried out through the ‘‘green’’
electricity market or whether alternative measures also
will be required. In the questionnaire, the attitudinal
questions about how social choice in the energy field
should be resolved aimed at examining to what extent
the respondents’ express public preferences about social
choice in the energy sector. These attitudinal questions
were formulated such that they would capture the
attitude towards two aspects of social choice; tradeoffs
and decision making in the energy field. Still, it is
important to bear in mind that the concept of public
preferences is a matter of degree rather than in kind, i.e.,
a given individual may well have both public and private
preferences, and their relative importance is likely to
vary between different choice situations, depending on
whether the individual perceives the moral and ethical
aspects as being of major importance or not for the
actual decision. Thus, in the present study individuals
will not be labelled as having either private or public
preferences.

It has also been acknowledged that, within group
decisions, the aggregation of preferences, although
exclusively private, may lead to illogical results (see
e.g., Black, 1948). However, these problems are not
considered to be of major importance, given that this
paper aims not at aggregating the preference of the
Swedish electricity consumers into an optimal choice.
The concept of public preferences are analysed and
discussed in the paper so as to find out whether the
attitude towards wind power seems to differ between
individuals that are more inclined to express public
preferences and individuals that primarily articulate
private preferences. Hence, the study aims at providing
information about whether public attitudes seem to be a
matter of importance for understanding more about the
underlying motives of ‘‘green’’ electricity consumption.

4. The survey

The questionnaire that was used in the study was
developed by using the experiences from (a) an early test
on a group of graduate students; (b) a pre-test involving
about 30 respondents; and (c) a focus group deliberation
in the concluding stage of the development. Seven
individuals participated in the focus group and the age,
occupation, gender and social status of the participants
varied. Some minor changes in the formulations of some
of the attitudinal questions were brought about as a
result of these pre-tests, primarily as a result of the focus

group discussion. For instance, some clarifying exam-
ples were added so as to make some of the questions
associated with the choice experiment easier to under-
stand.

In this study, a postal survey was chosen over an
interview approach, primarily since it was considered
cost efficient. In the literature on non-market valuation
it is generally recommended that personal interviews
should be used over postal surveys (Arrow et al., 1993).
There are, however, pros and cons associated both with
postal surveys and with personal interviews. Personal
interviews permit the interviewer to use visual material
to help respondents if necessary, but interviews are
relatively high cost. Also, personal interviews normally
generate high response rates, although they may be
subject to ‘‘interviewer bias’’. Postal surveys are
relatively low cost and provide the respondents with
time to contemplate on their answers more, but can also
lead to low response rates and consequently also
sampling selection biases (Bennet and Blamey, 2001).

In March 2002, the questionnaire together with an
introductory letter was mailed out to 1000 Swedish
homeowners, randomly selected from the Swedish
Official Register of Persons and Addresses. Two
follow-up reminders were also sent out to non-respon-
dents. The reason for limiting the survey solely to people
living in owner occupied houses is that they have the
opportunity to actively and freely choose among
different electricity suppliers, if they have preferences
for the environment and if they are willing to pay a
premium for renewable energy they can choose to buy
‘‘green’’ electricity. Consequently, the Swedish home-
owners constitute to a large proportion of the potential
residential demand for ‘‘green’’ power.

5. Survey responses

5.1. The sample

There were 547 completely or partially usable answers
returned. Adjusting for the 15 respondents that were
unable to answer due to unknown addresses, severe
illness or death, the overall response rate was 56 per
cent.

A potential problem associated with postal surveys is
that the presence of non-responses can lead to sample
selection bias. It is, for instance, reasonable to expect
that those with a strong positive or negative opinion
about ‘‘green’’ electricity and wind power are more
likely to answer and return the questionnaire. To be able
to consider the results of the survey as being represen-
tative for the relevant population it is important that the
respondents do not in any substantial way differ from
the population from which they are drawn. Therefore, in
Table 1 the characteristics of the respondents within the
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sample are compared with the characteristics of the
population.

The share of respondents older than 65 years, with
children in the household and the share with a university
degree are slightly higher in the sample compared to the
estimates reported by Statistics Sweden. For both the
share of older than 65 and the share with children in the
household, the null hypothesis that the share in our
sample is equal to the estimate reported by Statistics
Sweden (2002) can be rejected at the 5 per cent
significance level. However, the interval in which the
average income for the sample is found coincides with
the average income for the relevant population.
Although the share of respondents with a university
degree is higher in this sample than in the estimate for
Swedes on average, this difference is not statistically
significant at the 5 per cent significance level. Hence,
when comparing the socioeconomic characteristics of
the realized sample with the estimates of Statistics
Sweden, the respondents seem to be slightly older than
the relevant population, and respondents with children
seem to be somewhat over-represented in the sample.

Within the sample, 14 per cent of the respondents
stated that they are members of an environmental
organization, and this is a significantly higher share than
among Swedish homeowners in general. The null
hypothesis that these two estimates are equal can be
statistically rejected at the one per cent significance
level.4 In 1992, 8.5 per cent of the population between 16
and 84 years reported that they were members of an
environmental organization. By 2000 this share had
decreased to 4.2 per cent. However, an additional 9 per
cent declared that they belong to recreational organiza-
tions, and since the definition of environmental and
recreational organizations may overlap, it is not possible
to make direct comparisons of the averages of this
sample and the national averages reported in the study
by Statistics Sweden (2002). That is, some of the

respondents in the sample that declared membership in
environmental organizations might belong to organiza-
tions which are categorized as recreational organizations
by Statistics Sweden.5 Consequently, respondents which
are members of environmental organizations are likely
to be overrepresented in the sample, although the
difference may be less pronounced than what is
indicated in Table 1.

5.2. Attitudes towards different electricity sources and

their environmental impact

The respondents were asked about whether they
consider the different power sources as being relatively
environmentally benign, and the results are summarized
in Table 2. As would be expected, coal is an electricity
source considered by very few as environmentally
benign, by only 2 per cent. About the same proportion,
3 per cent consider oil as an electricity source with a
relatively small impact on the environment, while 93 per
cent of the respondents consider existing hydropower
and solar power as clean electricity sources.

Wind power is viewed as an environmentally benign
electricity source by 88 per cent of the respondents. This
suggests that the potential for future wind energy
expansions in the market for ‘‘green’’ electricity might
be substantial. Furthermore, nuclear power and biomass
fuelled power are considered to be clean electricity
sources by an equivalent share of respondents, 55 per
cent. This result is somewhat surprising since electricity
generated from biomass combustion can be labelled as
‘‘green’’ while nuclear power cannot (Swedish Society
for Nature Conservation, 2002).

The respondents were also asked about which
characteristics associated with wind power they con-
sidered important. The positive attributes related to
wind power generation supported by a large proportion
of the respondents is that it is renewable (24 per cent)
and that it is clean since it does not generate any
emissions (27 per cent). However, 75 per cent consider
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Table 1

Sample characteristics

Variable Samplea house owners Typical Swedish house owners

Age (percentage share of older than 65 years) 28% 24% (1997)

Average household income (SEK per month) 30,000–40,000 32,000 (1997)

Membership in environmental organization 14% 4% (2002)b

Family situation (share of sample with at least two adults with children) 34% 30% (1997)

Education (percentage share with university degree) 27% 24% (2000)b

aNumber of observations: 520.
bEstimate for an average Swede.

4The sample sizes for Statistics Sweden’s estimates on age,

membership in environmental organizations, family situation, and

education are not known. For this reason, our sample estimates for

each of these variables was compared to the estimates of Statistics

Sweden based on the assumption that these latter estimates reflect the

‘‘true’’ values.

5 In a contingent valuation study on Swedish households Vredin

(1997) found that 18 per cent of the respondents declared membership

in environmental organizations.

K. Ek / Energy Policy 33 (2005) 1677–16891682



the visual impact on the landscape as an important
negative effect associated with wind power. In addition,
wind power is viewed as insecure electricity sources
(since it is not always windy) by 40 per cent of the
respondents while 21 per cent claimed that wind power
generates disturbing noise pollution.

The results of the choice experiment, which was also
included in the survey, suggest that the location of
windmills is of vital importance. The average respondent
prefers offshore capacity over wind turbines onshore
(near the coast) while she considers wind turbines in the
mountainous areas as a change for the worse compared
to locations near the coast. In addition, reduced noise
levels would increase the utility of the average respon-
dents while large wind farms (onshore) are considered a
change for the worse, compared to separately located
windmills. The electricity price also has a significant
impact on the utility of the average respondent, as
would be expected.6

Moreover, in the questionnaire the respondents were
asked whether they had ever bought electricity labelled
‘‘green’’. 10 per cent stated that they had done so. This is
considered a relatively high share, given that the major
part of the consumption of ‘‘green’’ electricity (which
amounted to 9 per cent in 2001) is consumed by
government authorities and companies (Swedish Society
for Nature Conservation, 2002; Wickstr .om, 2002). This
high share may be an indication of the presence of self-
selection bias, that respondents with a strong interest in
the environmental effects related to electricity produc-
tion are over-represented in the sample (see the
discussion in the previous section).

When respondents that have not bought ‘‘green’’
electricity were asked why they have not done so, 37 per
cent stated that they did not know that the possibility
exists or that they did not know enough about ‘‘green’’
electricity, 20 per cent that they lacked the possibility to
choose electricity supplier, 15 per cent that they perceive

wind energy as too expensive, and 23 per cent stated that
they were not interested or that they did not see any
positive effects on the environment related to ‘‘green’’
electricity. Moreover, some respondents (about 3 per
cent) claimed spontaneously that they refused to buy
‘‘green’’ electricity because they lack the ability to
control that the electricity they actually receive in their
socket is ‘‘green’’.

It is also interesting to note that almost half of the
respondents (43 per cent) declared that they do not
know whether wind power is an expensive electricity
source or not. One reason for this expressed ignorance
may be that the economics of Swedish wind power
depend heavily on state subsidies; without the subsidies
wind power is substantially more expensive than, for
instance, gas-fired power, but given the subsidies wind
power appears rather economical from an investment
point of view (Elforsk, 2000). Hence, the relative
expensiveness of wind energy is not clear-cut and
depends largely on the perspective chosen.

When respondents were asked about their previous
experience of wind energy 95 per cent stated that they
had seen a windmill and 60 per cent that they had been
close enough to hear the sound of wind power
generation, 10 per cent stated that they have windmills
in sight from their residence or summerhouse, a share
that is surprisingly high given that there are ‘‘only’’
about 550 windmills in Sweden (which also may be an
indication of sample selection bias, discussed in the
previous section).

5.3. Attitudes towards social choice in the energy sector

The survey was constructed so as to permit an analysis
of the attitudes and the motives of respondents. In order
to examine whether there were respondents that expresses
public preference in the sample the respondents were
asked to what extent they agreed with eight different
statements. The statements aimed at capturing their
attitudes towards how social choice in the energy field
should be resolved. Four of the statements were
formulated such that they are more or less consistent
with typically public preferences and the other four are
roughly consistent with typically private preferences. Four
of the statements aimed at capturing the
attitudes towards the respondents’ willingness to trade-

off environmental quality for material welfare. The precise
formulation of theses statements were the following:

(A) All human beings have the right not to be exposed
to emissions of hazardous substances due to the
generation of electricity, regardless of whether this
leads to higher electricity costs and hence prices.

(B) It is important that every consumer chooses the
electricity sources with the lowest environmental
impacts, even if these sources are more expensive.

ARTICLE IN PRESS

Table 2

Perceived environmental impacts of different electricity sources

Electricity source Low impacts on

the environment (%)

Electricity from combustion of biomass 55

Electricity from combustion of coal 2

Electricity from combustion of natural gas 47

Electricity from combustion of oil 3

Nuclear power 55

Solar power 93

Hydropower (existing capacity) 93

Wind power 88

Number of responses: 528.

6For more details about the results of the choice experiment, see Ek

(2002).
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(C) People who are being disturbed by wind power
generation (by, for instance, the noise from a wind
plant) can be compensated for this unease with
some kind of economic remuneration.

(D) When deciding upon what kind of electricity
sources we should use in Sweden, we have to
consider aspects such as costs and prices in addition
to the degree of the environmental impact.

The first two are roughly consistent with typical
public preferences, they affirm a right-based ethical
stance, while the second two are consistent with
typical private preferences since they express
acceptance of trading environmental quality for other
resources.

In addition, the other four statements aimed at
capturing the respondents’ attitude towards deci-

sion making about energy issues. The precise
formulation of theses statements were the follow-
ing:

(E) It is difficult to consider pros and cons of wind
power without at the same time considering
the electricity sector at a whole (with respect to
aspects such as the presence of other electricity
sources, market structure, and the overall energy
policy).

(F) Decisions concerning what kind of electricity
sources we should use in Sweden should be made
in the political arena, and not be determined by the
preferences of individual consumers.

(G) If ‘‘green’’ electricity can be produced only at
relatively high cost, those who want to consume
‘‘green’’ electricity should then be prepared to pay
extra for it.

(H) It is good if every consumer chooses electricity
supplier according to his or her preferences. Those
who are not willing to pay more for ‘‘green’’
electricity should not be forced to do that.

Again, the first two statements are roughly consistent
with public preferences among the respondents. The first
statement expresses doubt towards commodification of
energy choices and the second reject market-based
decisions in favour of political decisions. On the other
hand, the third and fourth statements aim at capturing
private preferences since these statements express an
acceptance of the idea to base decisions about electricity
and environmental issues on the preferences of indivi-
dual consumers. The distribution of the answers is
presented in Table 3.

Results show that both the statements coherent with
public preferences and the statements coherent with
private preferences were supported by many of the
respondents. The relative importance of these two
preference maps is, however, expected to vary between
individuals. We can, for instance, note that statement C,

reflecting attitudes towards trade-offs is supported and
rejected by about the same share of respondents (29 per
cent in support versus 25 per cent rejecting). The
respondents are also distributed evenly between support
and rejection considering statement B, that each
consumer should always choose the electricity source
with the smallest environmental impact, even if it means
higher costs. Furthermore, statement F, that decisions
related to the Swedish electricity portfolio should be
made in the political arena rather than in the market
(i.e., by the individual consumers), was supported by 24
per cent while 42 per cent of the respondents rejected
this statement.

Hence, the answers to these attitudinal questions
suggest that there exist respondents that express public
preferences within the sample, while there is also
significant support for market-based decisions. Results
from previous research have shown, for instance, that
people with a strong interest in environmental matters
are, in general, more likely to have an ethics-based belief
system than people who pay less interest to the
environment (e.g., Lundmark, 1998). Drawing from
these previous results, we expect an individual with
pronounced public preferences to be more positive
towards electricity stemming from wind than an
individual with less pronounced public preferences.
Fig. 1 show how the support for the statements about
social choice in the energy field differs between
respondents that are members of an environmental
organisation and respondents that are not. The state-
ments are the same as described above (labelled A–H)
where statement A, B, E and F are roughly consistent
with public preferences and statement C, D, G and H
are roughly consistent with private preferences.

Hence, our results show that members in environ-
mental organisations are, generally, slightly more
supportive towards the statements that aims at
capturing public preferences. Respondents that
not are members of environmental organisations are
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Fig. 1. Statements about social choice in the energy sector, average

scores for members and non-members of environmental organisations.
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on the contrary slightly more inclined to support the
statements that aim at capturing the private prefer-
ences.7 This is, however, not valid for two of the
statements (E and C).

If the general attitude towards wind power differs
with respect to whether an individual expresses these
pronounced public preferences or not, this may affect
the effectiveness of different political instruments under-
taken so as to promote wind energy. For instance, if
people with more pronounced public preferences are, as
we do expect, more likely to be positive towards wind
energy than the average individual, this may limit the
outcome of market-based support schemes. In the
following section, these issues are analysed more in
detail.

6. The determinants of the general attitude towards wind

power

There was a question included in the questionnaire
about the general attitude towards wind power.
Respondents were asked: ‘‘what is your general attitude
towards wind power’’, they were asked to state their
general attitude by marking a scale ranging between one
and five, where one represented a negative attitude and
five a positive. Respondents that did not have any
opinion or did not know were told to explicitly mark
this. The distribution of the answers is given in Table 4.8

According to our results the majority of the respon-
dents appear, as would be expected, to be positive
towards wind electricity. Only 10 per cent marked one
or two while 64 per cent marked four or five and only 2
per cent stated that they have no opinion or that they do
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Table 3

Percentage share (%) supporting attitudinal statements about social choice in the energy field

Fully agree Partly

agree

Do not agree Do not know

5 4 3 2 1 0

(A) All human beings have the right not to be exposed to emissions of hazardous substances due to the generation of electricity, regardless of whether

this leads to higher electricity costs and hence prices

40 13 31 5 7 4

(B) It is important that every consumer chooses the electricity sources with the lowest environmental impacts, even if these sources are more expensive

14 10 46 10 14 6

(C) People who are being disturbed by wind power generation (by, for instance, the noise from a wind plant) can be compensated for this unease with

some kind of economic remuneration

19 10 32 10 15 14

(D) When deciding upon what kind of electricity sources we should use in Sweden, we have to consider aspects such as costs and prices in addition to

the degree of the environmental impact

47 18 27 2 2 3

(E) It is difficult to consider pros and cons of wind power without at the same time considering the electricity sector at a whole (with respect to aspects

such as the presence of other electricity sources, market structure, and the overall energy policy)

31 13 30 3 4 18

(F) Decisions concerning what kind of electricity sources we should use in Sweden should be made in the political arena, and not be determined by

the preferences of individual consumers

16 8 27 9 33 7

(G) If ‘‘green’’ electricity can be produced only at relatively high cost, those who want to consume ‘‘green’’ electricity should then be prepared to pay

extra for it

19 8 32 7 26 7

(H) It is good if every consumer chooses electricity supplier according to his or her preferences. Those who are not willing to pay more for ‘‘green’’

electricity should not be forced to do that

36 10 29 7 12 6

7When the answers on the statements about social choice were

‘‘sorted’’ according to consumers of ‘‘green’’ electricity or consumers

of ‘‘green’’ products, the distribution of the answers were very similar

to the ones presented in Fig. 1, these results are therefore not included

in the paper.

8The respondents were also asked to express their general attitude

towards increased use of wind power. The distribution of the answers

were, however, very similar to the ones presented in Table 4 and were

therefore not included in the paper.
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not know. However, since respondents were asked to
state their general attitude (separately from income- and
price effects) the results do not provide information
about to what extent this general attitude actually will
be revealed at the market place. Hence, we cannot
interpret this general positive attitude as an indication of
a promising future for the market for ‘‘green’’ power.

Previous research suggests that the attitude towards
‘‘green’’ electricity, expressed in the form of stated or
revealed willingness to pay for renewable electricity, is
positively related to income, to social group and to
education (e.g., Collins et al., 1998; Roe et al., 2001;
Batley et al., 2001; Zarnikau, 2003). In the present study,
we hypothesize the general attitude to be influenced by
socioeconomic factors, environmental orientation, pre-
vious experience of wind power, and by whether the
individual is expressing primarily public preferences in
relation to energy choice issues or not. These potential
determinants were examined by estimating the following
binomial logit model:9

P Y ¼ 1½ � ¼
eb

0X

1þ eb
0X

¼ Oðb0X Þ:

Hence, b is a vector of parameters to be estimated.
The dependent variable, positive attitude, was set equal
to one for the occurrence of a positive attitude towards
wind power (representing respondents who marked four
or five as their general attitude towards wind power
while those who marked one, two or three were set equal
to zero). Consequently, the dependent variable is equal
to one if the respondent stated a positive attitude
towards wind power, zero otherwise. The socioeconomic
variables included in the model were the following: age,
income, education (dummy variable set equal to one for
respondents with a university degree), and gender

(dummy variable with female equal to one). Drawing
from previous research, we should expect the coefficients
for income and education to be positive, the coefficient
for age to be negative while there are no a priori
expected signs for the gender coefficient.

The variable label indicates whether the respondent
regularly buys ‘‘green’’ products or products labelled as
environmentally benign (dummy variable equal to one if
respondent stated that she regularly does), and it is

included to capture a ‘‘general’’ attitude in favour of
environmental investments and policies. Since wind
power is considered to be an electricity source with a
relatively small impact on the environment, we expect
the coefficient for the label variable to be positive. The
variable near indicates whether the respondent has any
wind power installations in sight of his/her residence or
summerhouse (dummy variable set equal to one if that is
the case), and it is included to capture whether the
attitudes of these respondents differ significantly from
those who do not live close to wind power installations.
If the NIMBY-explanation is valid, we should expect
the coefficient for the near variable to be negative.

Finally, in order to test whether a respondent that
expresses public preferences could be expected to differ
from the average respondent in terms of attitude
towards wind power, two variables were constructed
on the basis of the attitudinal questions described
previously in Section 5.3. The first variable, trade-off

was constructed by using the statements related to the
respondents’ willingness to trade-off between environ-
mental quality and material welfare. The index variable
trade-off was generated by dividing the sum of the scores
for the statements that are roughly consistent with
public preferences by the sum of the scores for the
statements that are primarily consistent with private
preferences (see Section 5.3 for the precise formulation
of these statements). The second variable, decisions was
constructed by using the statements about how the
respondents view decision making and energy choices.
This variable was constructed in the same way as the
trade-off variable, i.e., by dividing the sum of the scores
for the statements consistent with public preferences
with the sum of the scores for the statements consistent
with private preferences (again, see Section 5.3 for
details).10 Results from previous research have shown,
for instance, that people with a strong interest in
environmental matters are, in general, more likely to
have an ethics-based belief system than people who pay
less interest to the environment (e.g., Spash, 1997;
Lundmark, 1998). Since wind power is considered to be
an electricity source with a relatively low impact on the
environment, and drawing from these previous results,
we expect the sign of the coefficient both for the trade-

off variable and the decision variable to be positive.
Hence, a respondent with a preference map with a
strong public orientation is expected to be more positive
towards wind power than the average individual.

The results from the binomial logit model are given in
Table 5. A likelihood ratio test of the joint hypothesis
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Table 4

General attitude towards wind power, percentage shares

Positive Neither positive

nor negative

Negative Have no

opinion

45% 19% 23% 3% 7% 2%

5 4 3 2 1 0

9See, for instance, Greene (2000) for a more comprehensive

discussion on logit models.

10 It has been questioned whether these attitudinal responses can be

aggregated and treated like interval data (see e.g., Haar & Stanciu,

2002). However, since there were five response categories for each

statement this should not be a major problem, given the purpose of this

paper (e.g., Jaccard and Wan, 1996).
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that all coefficients are zero was concluded with a chi-
squared value of 37. With a critical value on the one per
cent significance level of 21.67, the hypothesis of all
coefficients being equal to zero can thus be rejected.

The negative sign of the coefficient for the income

variable suggest, although the coefficient is very small,
that respondents with higher income are less likely to be
positive towards wind electricity than the average
respondent. This result is somewhat unexpected, given
the previous results of e.g., Collins et al. (1998), Roe
et al. (2001), Batley et al. (2001), and, Zarnikau (2003).
A potential explanation for this negative estimate may
however be that respondents with lower income put
more weight on the positive employment effects
associated with wind power installations. Our results
also suggest that people with higher education than the
average respondent are less likely to be positive towards
wind energy than the average respondent. The education
coefficient is, however, not statistically significant.
Furthermore, according to the negative sign of the age

coefficient, which is also significant from a statistical
point of view, elderly respondents are in general less
positive towards wind electricity than younger respon-
dents.11

The positive sign of the coefficient for the label

variable suggest that people with an interest in environ-
mental issues, who regularly buy ‘‘green’’ products, are
more likely to be positive towards wind power than the
average individual that not regularly buys ‘‘green’’
products, as would be expected. There is however no
support in our results for the NIMBY-hypothesis, that
respondents living nearby wind power installations are

less likely to be positive towards wind power than
people without the same experience of wind electricity
generation. The coefficient for the variable near is
positive and would thus indicate the opposite but this
estimate is not significant from a statistical point of
view.

According to the positive sign of the parameter
estimate for the trade-off index variable, respondents
that express hesitation to trade-off between the level of
environmental quality and the consumption of other
goods (i.e., those who express public preferences) are
more likely to be positive towards wind power than the
average respondent. The trade-off parameter is also
highly significant from a statistical point of view. The
positive sign of the decision parameter would also
suggest that those who reject decisions based on the
electricity market by individual consumers and commo-
dification are more positive than the average respon-
dent. However, since the decision parameter is not
statistically significant we cannot make any general
inferences from this result. This support for wind
electricity among respondents with public preferences
may have some interesting implications for policy
makers. According to our results, people expressing
public preferences (and in particular those who reject
trade-offs and favour a right-based ethical stance) are
also likely to be in support of wind power. Since
individuals equipped with pronounced public preference
maps are likely to be less confident in the performance
and outcome of markets, consequently they may well be
reluctant to reveal their preferences for the environment
and for renewable wind energy by actively choosing
‘‘green’’ power suppliers. Hence, this implies that the
potential success of the market for ‘‘green’’ power might
be limited.

7. Concluding remarks

The purpose of this paper has been to examine the
general attitude towards wind power among Swedish
electricity consumers, and to analyse whether the
general attitude towards wind power differs with respect
to socioeconomic factors.

The majority of the Swedish house owners are
generally positive towards wind power, which is
considered to be an electricity source with a relatively
small impact on the environment. Furthermore, the
probability of finding an individual with a positive view
towards wind power is decreasing with age and income.
People with an interest in environmental issues, who
regularly buy ‘‘green’’ products, are more likely to be in
favour of wind power, as would be expected. The results
do not provide support for the NIMBY-hypothesis since
the attitude towards wind electricity among respondents
with wind power installations in sight of their residence
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Table 5

Determinants of the attitude towards wind power

Variable Parameter estimate t-value

Constant 0.85 1.36

Income �0.00001b �1.68

Education �0.28 �1.22

Age 0.02a �3.09

Label 0.37b 1.71

Near 0.17 0.55

Trade-off 1.00a 3.99

Decision 0.22 1.51

Sample size: 516 individuals

Restricted log likelihood: �338

Log-likelihood: �320

Chi-squared: 37

aStatistically significant at 1 per cent level.
bStatistically significant at 10 per cent level.

11Alternative specifications than the one presented in Table 5 were

also estimated, with more socioeconomic and attitudinal variables

included (such as for instance gender and children in the household).

These specifications were however not preferred since none of these

variables proved to be significant from a statistical point of view.
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or summerhouse is not significantly different from the
attitudes of people without this experience. This result is
consistent with the arguing of Wolsink (2000); that the
NIMBY-explanation might be too simplistic and that
institutional factors are of major importance.

Results also suggest that although there are respon-
dents within the sample that express public preferences,
there is also significant support for market-based
decisions. Respondents that supported the statements
consistent with public preferences (i.e., with high scores
in the trade-off index variable) were, however, more
likely to be in favour of wind power than respondents
that did not. Consequently, those who are in support of
wind power may be reluctant to show up as ‘‘green’’
consumers and contribute to increased demand for wind
power. On the other hand, these respondents (that
expresses public preferences) are more likely to accept
political measures targeted towards increased wind
power capacity than people who primarily express
private preferences.

Hence, the implications for policy makers are that the
market for ‘‘green’’ electricity will not be sufficient if the
political goal of a total installed capacity of 10 TWh in
2015 is to be fulfilled, additional political measures (such
as the tradable ‘‘green’’ certificate system) will thus be
required. Moreover, since there is no support for the
NIMBY-hypothesis, investments in institutional capital
may be a productive instrument to reduce problems with
local resistance and thereby increase the rate at which
installed wind power capacity is boosted. Such invest-
ments can be carried out through promoting a more
collaborative approach; for instance by inviting local
residents to participate in early stages of the planning
and implementation of wind power projects.
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Abstract
There exists a political goal in Sweden, and elsewhere, to increase the use of renewable 
energy, and wind power is by many perceived as a favorable choice from an 
environmental perspective. However, although the public generally expresses a positive 
attitude towards wind power, specific projects often face resistance from the local 
population. This study aims at examining Swedish households’ valuation of the 
environmental attributes associated with wind power generation by applying a choice 
experiment approach. The results are based on a postal survey sent out to 1000 Swedish 
residential homeowners. The non-monetary attributes included in the choice experiment 
were: the noise level, location, height, and the grouping of windmills. An electricity 
price change was included as a cost attribute. According to the results wind power 
incurs external costs, and the impacts represented by the noise, location, group, and the 
price change attributes all had statistically significant effects on the utility of the 
average respondent. Among the non-monetary attributes, the location of windmills 
seems to have the most pronounced impact on the utility of the respondents. Hence, if 
the environmental external costs associated with wind power are to be minimized, our 
results suggest that new schemes should be located offshore rather than in the 
mountains and that large wind farms located onshore should be avoided. This also 
provides important lessons for wind power producers who wish to market wind power 
as a “green” electricity source and adapt their generation portfolio accordingly. 
However, all future measures towards decreasing the external impacts of wind power 
must be relatively low-cost; according to the results the Swedish house owners are cost 
conscious and prefer low electricity prices over higher.
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1.  Introduction 

An important element of energy policies in Sweden and the European Union is to 

promote the commercialization of renewable energy sources in the power sector. The

recent wave of liberalization and deregulations of electricity markets may in itself 

benefit renewable energy as it allows for product differentiation; customers can choose 

among producers of electricity with different generation portfolios. If consumers are 

willing to pay a premium for electricity generated from renewable sources, such as wind 

power, the amount of renewable electricity capacity can be expected to increase. 

Swedish consumers have had the opportunity to buy “green” electricity since 1996, 

at the time when the electricity market was deregulated and the Swedish Society for

Nature Conservation initiated a system for the labeling of “green” electricity. The 

energy sources considered “green” according to this scheme are: existing hydropower, 

solar power, biomass power, and wind power. All the major electricity distributors in 

Sweden offer “green” electricity to their consumers, and some of them also offer

electricity generated exclusively from wind.1 So far wind power represents a small share

of total electricity production in Sweden. In 2000 0.4 TWh wind power was generated, 

corresponding to about 0.3 percent of total power generation in the country (Swedish 

National Energy Administration, 2001a). However, the political intention is to increase 

wind power production to 10 TWh by 2015 (Prop 2001/02:143).

Sundqvist (2002) summarizes and compares the results of more than 40 different

electricity externality studies, and his results indicate that wind power is an electricity 

source with relatively small negative impacts on the environment. However, although 

wind power may be considered a clean electricity source that, for example, does not

give rise to any emissions, there are negative environmental impacts involved in wind 

power generation as well. For instance, the presence of windmills can affect the view of 

the landscape in an undesirable way, and the generation of wind electricity creates noise 

pollution. The experience in Sweden and in many other European countries is that

although the public opinion is, in general, positive towards wind energy, specific wind 

power projects often face resistance from the local population due to these negative 

impacts (Krohn and Damborg, 1999).

1 If a consumer chooses to buy wind electricity, the supplier guarantees that the amount of electricity the 
consumer use will be generated from wind power. Even though this would not imply that the electricity 
delivered to a specific consumer would be produced from wind it would imply an increase in the demand
for wind power and thus in wind power capacity.
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The above suggests that it is important to understand how the public, and not the 

least the consumers of “green” electricity, view the environmental effects related to 

wind electricity. The purpose of this paper is to examine Swedish households’ valuation 

of the environmental attributes associated with wind power generation. In order to attain 

this purpose we undertake a choice experiment investigation. The major strength of the 

choice experiment approaches is that they provide information about the respondents’ 

preferences over the different attributes (or characteristics) included in the scenarios

used. For our purposes the choice experiment approach facilitates the analysis of the 

perceptions about the different attributes of wind power rather than the elicitation of 

preferences for the “service” wind power as a package. In addition, the marginal rates of 

substitution for each included attribute relative to a monetary attribute are useful outputs

from choice experiments since they indicate the relative importance of each of the 

attributes included in the experiment (Hanley et al., 1998).

It is important to note, though, that the aim of the present study is not to evaluate

whether the political target to increase wind power capacity is efficient from a welfare

economics perspective, i.e., we do not evaluate if and how much wind power capacity 

should be boosted. Instead, we are interested in how this politically determined

expansion should be carried out so as to minimize the external costs associated with 

wind power. The results of this analysis should be able to provide important guidance in 

this respect. Specifically, the study provides an assessment of some of the external costs

and the potential benefits associated with wind power. Improved information about the 

opinions for and against wind power is important to wind power producers as well. It is 

essential for the producers to know more about how the different characteristics of wind 

power are perceived by the consumers. This information could be used to differentiate 

their product as well as to market “green” wind energy more effectively. In addition, 

improved knowledge about the relative importance of the environmental impacts linked 

to wind power and the sources of the opinion for and against wind power would make

the producers better equipped at responding to any opposition towards new wind power 

installations.

The remainder of this paper is organized as follows. Section 2 presents some recent 

studies on the demand for “green” electricity and the public’s attitude towards wind 

electricity. The theoretical and methodological framework is described in section 3. 

Section 4 discusses the development of the choice experiment investigation and related 

survey design issues. In section 5 sample descriptives are provided and the sample is 
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compared to the relevant population. The results of the choice experiment are also 

presented and analyzed. Finally, in section 6, the main findings of the study are 

summarized and some important policy implications are discussed.

2. Public Attitudes towards “Green” Electricity and Wind Power:

Some Evidence from the Literature 

A number of willingness to pay surveys have demonstrated a significant potential 

market for “green” electricity. It has also been recognized, however, that the stated

willingness to pay differs from the level of actual contribution and participation in 

“green” electricity schemes (e.g., Wiser, 1998). When Byrnes et al. (1995) compared

the results of several different previous willingness to pay surveys with market

simulations or real tariff schemes, they found that less than 10 percent of those who 

stated that they were willing to pay a premium for renewable electricity could be 

expected to do so in practice when given the opportunity. Previous research efforts on 

the perception of renewable electricity also suggest that renewable electricity seems to

be preferred over alternative energy sources (e.g., Farhar, 1996; Roe et al., 2001), and 

that willingness to pay for renewable electricity is positively related to income and to 

social group (e.g., Batley et al., 2001). 

In general, public acceptance towards wind energy has been found to be high (e.g., 

Dudleston, 2000; Krohn and Damborg, 1999). However, this general acceptance does 

not seem to be valid when it comes to actual local projects; the occurrence of local 

resistance towards wind power developments is often explained by the NIMBY-

phenomenon (Not In My BackYard). However, Wolsink (2000) claims that this 

NIMBY-explanation is too simplistic. According to Wolsink the expression of NIMBY-

behavior is at most only a secondary issue for people opposing local wind power

projects; instead institutional factors are highly important. Local resistance may, for 

instance, express suspicion towards the people or the company who want to build the

wind turbines or a rejection of the process underlying the decision to build new wind 

plants rather than a rejection of the wind turbines themselves.

The existing qualitative literature on the attitudes towards wind power and on how

the related characteristics of wind power are perceived by the public is extensive. The

main lesson to be drawn from these previous research efforts is that the visual impacts

from wind power installations seem to be of major importance (e.g., Collins et al., 1998;
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Hammarström, 1997; Nordahl, 2000). Furthermore, although problems with noise 

pollution are often mentioned when the environmental impacts of wind power are 

discussed, the importance of this problem seems to be inconclusive (e.g., Dudleston, 

2000; Pedersen and Persson Wayne, 2002).

Alvarez-Farizo and Hanley (2002) apply and compare the choice experiment and the 

contingent ranking approach in a Spanish study on household preferences over the 

environmental impacts of wind power installations. They find that there are significant

social costs involved in wind farm developments. Respondents were asked to choose

between (or rank) three alternatives. The attributes included were whether to protect the 

cliffs or not, whether or not to undertake measures in order to prevent the loss of habitat 

on flora, and whether to protect the landscape or not. The results show that the 

protection of flora and fauna were valued more highly by Spanish households than the 

aesthetic impact on the landscape (Ibid.).

In sum, previous studies suggest that there seems to exist a relatively strong 

willingness to support renewable energy sources, such as wind power. However, we do 

not know whether we can expect that this willingness to support renewable electricity is 

likely to be expressed in the electricity market or not. Neither do we know much about

whether the public considers some characteristics of renewable energy as more “green” 

than others.

The present study differs from most of the previous research on attitudes towards 

wind power due to its quantitative approach. The output from the choice experiment

investigation will – as is the case in the Alvarez-Farizo and Hanley study - provide 

information not only about whether the environmental effects included in the choice set

are perceived as improvements or deteriorations but also about the relative importance

of each environmental effect.

3. Theoretical and Methodological Framework

Traditional microeconomic theory constitutes the basic theoretical foundation of choice 

experiments. Consumers are assumed to seek to maximize utility subject to a budget

constraint. Specifically, the choice experiment approach combines the characteristics 

theory of value (Lancaster, 1966) and the random utility theory (McFadden, 1974). 

Choice experiments are commonly used in environmental applications as well as in 

marketing, psychology, and transport research (see e.g., Adamowicz et al., 1995; Boxall
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et al., 1996; Hanley et al., 1998 for environmental applications). The theoretical 

framework and the empirical model specification presented in this section draw heavily 

on this literature. The basic assumption in choice experiment applications is that 

consumers derive utility from the different characteristics that a good possesses, rather 

than from the good per se. These characteristics are thus assumed to provide services to 

the individual (Lancaster, 1966). The utility function through which the individual is 

assumed to derive utility can be expressed as (Louviere et al., 2000): 

.iqiqiq VU (1)

Uiq represents the utility to individual q, derived from alternative i. Assume further 

that the utility can be separated into two components: a systematic component, Viq, and 

a random component, iq. The systematic component represents that part of utility that is

provided by the attributes observed by the analyst. The random component is the utility

provided by attributes unobserved by the analyst, which is assumed to be individual

specific and to reflect the individual idiosyncrasies of taste. Furthermore, Viq can be 

written as:

(2)XiqV

where X is a vector of levels of observable attributes, socio-economic characteristics, 

attitudes towards the environment and policies interacting with these attributes while 

is a vector of utility parameters to be estimated.

Utility maximization postulates that individual q will choose alternative i over 

alternative j if and only if: 

., AjiUU jqiq (3)

So far in this representation, the theoretical relationships between the selection of 

alternatives and the sources of utility have been specified. The random utility model will 

now be related to a more operational econometric specification. Assume that we have a 

binary choice situation where the individual q has the option to choose between 
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alternative i and alternative j. Let us define the binary variable yiq, which is equal to 1 if 

the individual chooses alternative i. The choice probability can then be expressed as:

.1 iqiqiqiq VPyP X (4)

However, in order to calculate these choice probabilities some assumptions about 

the distribution of the random component have to be made. In the commonly used 

Multinomial Logit Model the random components are assumed to be independently and 

identically distributed. Since the respondents in our case make repeated choices (see 

section 4 for details), the assumption of statistical independence between observations 

may be violated; the random component may well be correlated within the individual 

choices. Following Butler and Moffit (1982) and Hammar and Carlsson (2001), the

error term is therefore specified as:

 (5) ),0(~);,0(~; 22
vuqiqiqiq NvNuvu

where uiq is the unobservable individual-specific random effect, viq is the remainder

disturbance and 2 represents the variance in u and v, respectively. The components of 

the error term are consequently independently distributed across individuals as follows:

., 22

2

vu

u
jqiqCorr (6)

This specification of the error term gives us the standard random effects binary Probit

model, which assumes equal correlation across choices for each individual. The 

implications for the choice experiment are that it assumes no learning or fatigue effects 

over choice sets and that the preferences are stable. These assumptions should, however,

hold reasonably well in this experiment since respondents are confronted with relatively 

few attributes and choice sets in the experiment (see also Hanley et at., 2002). In this 

study a test of one aspect of preference stability is provided and the results of this

exercise are presented in section 5.
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The estimation of the random effects binary Probit model will generate parameter

estimates as specified in equation [2] above according to the following underlying 

indirect utility function: 

kkiq XXXV ...2211 (7)

Hence, estimation of the random effects binary Probit model yields utility parameter

estimates for each attribute included in the experiment. From the parameter estimates 

the rate at which the respondents are willing to trade off between the attributes can 

easily be calculated. For a linear utility function, the marginal rate of substitution 

between two attributes is simply the ratio of their coefficients (e.g., Alpizar et al., 2001; 

Louviere et al., 2000). If a monetary attribute is included in the experiment the

willingness to trade-off between the attributes can be interpreted as the implicit price for

attribute k, IPk, which equals:

p

k
kIP (8)

where k is the coefficient of attribute k and p is the coefficient of the monetary

attribute. If the implicit price turns out to be positive it can be interpreted as the 

marginal willingness to pay for a change in the attribute, within the experiment.

However, this is theoretically correct only if a non-choice option is included in the

experiment (Bennet and Blamey, 2001; Alpizar et al., 2001). In this study the choice 

experiment approach allows us to estimate the preferences over the environmental

effects of the different characteristics of wind energy generation rather than the value of 

wind electricity as such. For instance, the output of the analysis will facilitate a 

comparison of the public’s perception of the relative importance of the noise pollution 

from windmills and the visual impacts. However, in order to be able to estimate these 

utility parameters and their relative importance, the relevant attributes and their levels 

have to be selected and defined. These issues are discussed in detail in next section.
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4.  Survey Construction and Design Issues

4.1 The Choice Scenario 

Within the choice experiment in this study, respondents were asked to choose between 

two different wind power alternatives, A and B, each associated with different 

environmental attributes and prices.2 Hence, respondents were asked to choose between 

two alternatives of perfectly homogenous electricity (in terms of output per kWh) 

although differentiated with respect to environmental quality and cost.

The choice scenario was formulated in a way that it would mimic the decision that

the respondent normally faces when choosing electricity supplier. In each choice set, 

respondents were asked the following question: If you only had been able to choose 

between alternative A and B the last time you chose electricity supplier, which 

alternative would you then have chosen? The aim was to construct a reasonably realistic 

choice task in order to trigger respondents to act as consumers in the electricity market

when stating their most preferred wind power alternative. The actual choices in the 

experiment were followed up with a debriefing question (in which they were asked why 

they chose as they did). 

The different attributes associated with wind power and its levels varied in 

alternative A while alternative B represented the attributes and levels of wind power 

generated in Sweden today, i.e., alternative B was the status quo option. There was no 

opt-out option included in the experiment; therefore our calculated implicit prices as 

defined in the previous section can only be interpreted as indicators about the relative 

importance of the attributes of wind power. Hence, since the respondents were only 

allowed to choose between two different wind power options, they were “forced” to 

choose a wind electricity alternative. The motive for omitting the opt-out option is that 

if it had been included it would likely have been the preferred alternative for many of 

the respondents. This would have made the task of identifying the attitudes towards the

environmental attributes of wind power more difficult. Given the relatively ambitious

political goal in Sweden to increase wind power capacity, the opt-out option is, in some

sense, of minor interest. The policy-relevant question examined in this study is, thus, 

how the introduction of more wind power capacity can be facilitated by altering its 

characteristics and in this way increase the public acceptance of wind power. However,

2 For more details about the survey construction, see Ek, K (2002). The questionnaire is presented in
Appendix III.
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the exclusion of the opt-out alternative implies that we cannot interpret our results as 

estimates of the respondent’s willingness to pay for changes in wind power quality.3

Nevertheless, the study will provide an assessment of the relative importance of wind 

power attributes. 

4.2 Defining Attributes and Levels 

Clearly, choosing the attributes to be included in the choice set is a task of crucial

importance. First, the attributes included in the experiment should, in one way or

another, be relevant for the policy making process as well as for the wind power 

producers. This implies, in general, that attributes included in the experiment should 

ideally be associated with actual potential measures or choices. For instance, the 

location of windmills is likely to be a highly relevant attribute. If wind power producers 

are interested in differentiating and developing their product in accordance with what

electricity consumers actually prefer they should locate new wind power schemes where 

the perceived negative environmental impacts are relatively small. Similarly, if the 

noise pollution from the windmills is judged to constitute a significant negative

attribute, the energy companies will have an incentive to lower this impact. Clearly, 

these choices could also be influenced by the policy making process through regulation 

and/or different economic instruments. Second, the respondents must also perceive the 

attributes as relevant. This implies that the environmental impacts that are considered

important by the public should also be included as attributes in the choice experiment.

Furthermore, the attributes should vary across levels that are considered realistic by 

respondents. If the included attributes or the levels of the attributes are not perceived as

relevant by respondents or if an attribute considered as being important is excluded, this 

might influence the responses negatively and the number of valid responses would 

decline (Bennet and Blamey, 2001; Garrod and Willis, 1999). 

3 The exclusion of the opt-out option may have bothered respondents with a negative attitude towards
wind power since they did not have the option to refuse to buy wind power. In order to find out to what
extent this was the case respondents were asked about their general attitude towards wind power (and
some of its related effects) and the choices made in the choice experiment were followed up with a 
debriefing question. The general impression from this analysis is that the majority of the respondents
seem to be positive towards wind power. When asked to mark their general attitude towards wind power
on a scale ranging from 1 to 5 (where 1 represented a negative attitude and 5 a positive) only 10 percent
marked 1 or 2 while 64 percent marked 4 or 5. 
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When the attributes and the levels of attributes included in the present study were 

chosen, the previous research (such as that outlined in section 2) on the public attitudes 

towards wind power constituted an important input (e.g., Hammarström, 1997; SOU, 

1999:75; Nordahl, 2000; Pedersen and Persson Wayne, 2002). According to the 

previous research on the attitudes towards wind power and the environmental impacts of 

wind power, the amenity effect seems to be of major importance. The attributes

included in the experiment that aimed at representing the visual impacts from wind 

power installations were the location, the height, and the grouping of windmills.

In 2002 (at the time when the survey was sent out) the majority of the existing wind 

power capacity in Sweden consisted of separately located windmills, onshore near the 

coastline and on the islands Gotland and Öland. However, the wind potential is also 

good offshore and in the mountainous areas and these areas might be of interest for

future wind power installations. In order to identify how the public views the different 

location options, “onshore”, “offshore”, and “in the mountains”, were included in the 

experiment representing different qualitative levels of the location attribute. The levels

of the location attribute were illustrated with color photographs visualizing windmills

located offshore, onshore and in the mountains, respectively. The pictures were chosen 

so that the windmills appeared to be of the same size and so that the weather conditions

appeared similar.

Windmills are relatively high objects, generally located in open areas, and are often

visible over far distances. For instance, in a Danish study 60 meter high windmills

located on a very flat and open area were found to be clearly visible at a distance of at 

least seven kilometers (Miljö- og Energiministeriet, 1996). The most common height of 

windmills in Sweden is at present about 60 meters, although significantly higher mills

are becoming increasingly common. The following two levels of the height attribute 

were included in the experiment: the most common height at present (60 meters) and a 

level that represents higher windmills (100 meters). To make comparisons of height

easier, a few high well-known buildings and their heights were referred to as reference 

objects. These reference objects were: a flagpole (10 meters), a ten-storey building (30 

meters), and the tower of Stockholm City Hall (112 meters).

Although separately located windmills have been the most frequent, large wind

parks including up to fifty windmills or more have been developed. The world’s largest

offshore wind park is sited in Denmark and consists of 80 wind turbines. To facilitate

the analysis of whether the average Swedish electricity consumer considers wind parks 
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as being something positive or negative, compared to individually located windmills,

one attribute for the grouping of windmills was incorporated in the choice experiment. 

Three levels of the grouping attribute were included: separately located windmills, small

groups (less than ten windmills) and large groups (between ten and fifty windmills). The 

levels of the grouping attribute were described verbally in the questionnaire.

Although the relative importance of the noise pollution impacts from wind power is 

inconclusive according to previous studies, a noise attribute was included in the 

experiment. The noise attribute was included because problems with noise are often 

claimed to be important sources of disturbances in the discussions and the debate in the 

media. Noise pollution was also mentioned as an important aspect in the focus group 

deliberations (see below). Two levels of the noise attribute were included. The status 

quo level was the highest level allowed outdoors in residential areas in Sweden (40 

decibel), and the other included level represented a reduced noise level (30 decibel) 

(SOU 1999:75). To facilitate comparisons between noise levels, different sounds at

similar levels as the ones included in the choice experiment were described and used as

reference objects. These reference sound sources were the following: the ticking from a 

clock (20 decibel), rustling leaves (30 decibel), a new refrigerator (40 decibel), and a

normal conversation (65 decibel) (Electrolux, 2002; Clayman, 2000). However, the 

perception of noise may differ with respect to the source of the noise. For example, to 

have to put up with soughing leaves at the same sound level as a distant windmill is 

probably perceived as a much more pleasant and tolerable experience than the 

mechanical sound from the rotor blades of a windmill.

The electricity price facing the households represents the cost attribute in the choice

experiment. Only for the noise attribute we would expect that a change from the status

quo level represents an unambiguous improvement since it is reasonable to expect that a 

lower noise level is preferred to a higher one. For this reason the respondents were

confronted with both increased and lowered prices of the cost attribute. Six price levels 

were included, three that represented a higher electricity price, two a lower price and 

one level representing the status quo option with a zero price change. An approximate

average electricity price (including taxes) was presented to make comparisons easier. In 

addition, two examples where the effects on household expenses from changes in 

electricity prices for two typical Swedish households (per month and per annum) were

included in the questionnaire to facilitate comparisons between the impact on total 

household electricity costs from the different price changes. The first example described 
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the change in expenditures for a low-consuming household (without electricity heating) 

and the second example outlined the corresponding change for a high-consuming

household (with electricity heating). The included attributes, their levels, and coding are 

summarized in Table 1. The levels of the qualitative attributes (i.e., all included

attributes except the price attribute) were effect-coded.

Table 1: Attributes, Corresponding Variables, and Levels 

Attribute Variable Levels and Coding

Noise Noise 1 if 30 dB, –1 if 40 dB

Location Mountain 1 if mountain, 0 if offshore, -1 if onshore

Off-shore 1 if offshore, 0 if mountain, -1 if onshore

Height Height 1 if higher than 60 meters, -1 otherwise

Group Small 1 if small group, 0 if large group, -1 if 

separate

Large 1 if large group, 0 if small group, -1 if

separate

Price Price 5 levels ranging between –10 öre/kWh and

+15 öre/kWha

a 10 öre corresponds to about 1 US cent, the  average household electricity price in Sweden is about 50 –

65 öre per kWh (or about 5 – 6.5 US cents) including taxes (depending on electricity supplier and in

which part of the country the consumer lives).

Since all the qualitative variables were effect-coded, as with dummy variables, the 

main effect of a qualitative variable can be defined by L–1 effects-coded variables that

represent L–1 of its levels. That is, if an attribute has L levels, L–1 will be included as 

variables in the model (Louviere et al., 2000).

4.3 The Development of the Questionnaire 

The questionnaire was developed by using the experiences from: (a) an early test on a 

group of graduate students; (b) a pretest involving about 30 respondents (of which a few 

were people active in the wind power industry); and (c) a focus group deliberation in the

concluding stage of the development.4 The early check on the group of students aimed

primarily at testing the relevance of the attributes chosen. In the pretest of the

4 Seven individuals participated in the focus group. The age, occupation, gender, and social status of the 
participants varied.
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questionnaire and in the focus group, the formulation of the questions, the descriptions

of the attributes in the choice sets, and the levels of the price attributes were tested.

The general impression after these different exercises was that the task of choosing 

the most preferred alternative in the choice sets seemed to be manageable. There were

no indications that some attributes were missing or were in any other way inadequate. 

For instance, no participant argued that impacts on wildlife (such as birds colliding with

wind turbines) or employment effects were important aspects which should have been 

included in the experiment. A spontaneous comment from some of the participants in 

the focus group and in the early check on students was, however, that it was a quite 

demanding questionnaire to answer. When the pictures illustrating the three levels of the 

location attribute were discussed, some of the participants stated that they considered

the pictures to be beautiful, although nothing indicated that any of the location attributes

were considered as being more or less beautiful than the other. Some clarifications in 

the descriptions of the included attributes were made as a result of the early student test.

During the focus group deliberation, some of the participants argued that wind 

power is already a power source with a relatively small impact on the environment and 

that none of the negative effects on the environment are irreversible.5 Consequently, 

these participants argued that their overall willingness to pay for improvements were 

somewhat limited and that the price changes would have to be relatively modest for

them to consider choosing anything else than the status quo option. The price changes 

were also kept relatively small (the highest price change represents about 25 percent of 

the average electricity price including taxes) and in the pretest the choices were 

distributed fairly even between the two alternatives in the choice sets. Finally, some

minor changes in the formulations of some of the attitudinal questions were brought 

about as a result of the pretests, primarily due to the focus group discussion.

The first part of the questionnaire contained questions about the respondents’ 

attitude towards the environment, towards electricity production in general, and towards 

wind power generation in particular. In the second part, the attributes and their levels 

were described. Respondents were then asked to state their choices in six different

choice sets, and the choices were followed up with a question about why the 

5 For instance, noise impacts from wind turbines are essentially local, and if the operation of the turbines
is stopped these noise impacts will entirely disappear. This is in sharp contrast to the long lasting waste
from the nuclear fuel chain, with which society has to deal over thousands years after the shut-down of 
the plant.
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respondents had answered the way they did. The third and last part of the questionnaire 

collected socio-economic information.

In this study we chose to present the alternatives included in the experiment in a 

generic (unlabeled) form, i.e., the respondents were not told that alternative A 

represented “changed attributes of wind power” and alternative B the “characteristics of

existing capacity”. Generic alternatives should be used when the major focus in the 

analysis is on the marginal rates of substitution between the attributes. Otherwise, the

respondent may focus on the label of each alternative rather than on the attributes

associated with the alternative (Bennet and Blamey, 2001; Alpizar et al., 2001). One 

example of a choice set to which respondents were confronted in the questionnaire is

given in Table 2. 

Table 2: Choice Set Example 

If you only had been able to choose between alternative A and B the last time you chose electricity

supplier, which alternative would you have chosen? Mark with a cross.

Alternative A Alternative B

Noise 40-decibels 40-decibels

Height 100 meters 60 meters

Grouping Individual Individual

Location Mountains Onshore

Price change per kWh - 5 öre 0 öre 

      ( ) Alternative A ( ) Alternative B

The levels of the attributes included varied over all choice sets in alternative A, 

while alternative B represented the status quo option, and thus the characteristics of 

existing wind power capacity. These characteristics are: a maximum allowed noise level 

of 40 decibel outdoors in residential areas, wind turbines with a height of 60 meters,

separately located, situated onshore, and no change in the electricity price (Swedish 

National Energy Administration, 2001b; SOU 1999:75).
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4.4 Experimental Design 

Experimental design deals with how to create choice sets in an efficient way, i.e., how 

to combine attribute levels into alternatives and choice sets. The most common 

approach in economic applications has been to use orthogonal designs, in which the

levels of the attributes of the different alternatives are uncorrelated in the choice sets. 

The five attributes included in the experiment, which can take between two and five

different levels, resulted in a full factorial with 180 combinations (2 * 3 * 2 * 3 * 5).6

This would be more than the respondents could be expected to cope with. Although the 

main effects are of primary interest in this study, the presence of at least some

interactions is likely and the design should permit the testing for some of these potential 

interactions. For example, it seems reasonable to expect that the noise perception would 

differ with respect to where the wind power capacity is located. In order to facilitate the 

estimation of all main effects and at least some of the two-way interactions, a main

effect orthogonal design was combined with an endpoint design (following Louviere et 

al., 2000, pp. 94-96). This means, in short, that randomly drawn choice sets from the 

full factorial were combined with randomly drawn choice sets from another factorial 

where only the lowest and highest levels of each attribute were included. The

experimental design was accomplished by using the statistical software SPSS. After 

reducing identical combinations and combinations that seemed unreasonable, 30 

combinations remained.7 These 30 choice sets were then randomly assigned to five 

blocks such that each single respondent would be confronted with six choice sets.

In order to permit a test of whether the order of the attributes within the choice sets 

may have affected the outcome, i.e., one aspect of stability of preferences, the ordering 

of the attributes was varied. 50 percent of the respondents received choice sets with the

attribute noise described and placed first in the choice sets and the other 50 percent 

received choice sets with the noise attribute described and placed last. If the cognitive

burden on respondents was too heavy they may have used some simplifying decision 

6 Although there were six levels of the price attribute, the price change was never set equal to zero in
alternative A. Therefore in the alternative with varying characteristics of the attributes, there were only
five levels of the price attribute, and the zero price change was only used in the status quo option, i.e., 
alternative B. 
7 For instance, combinations in which the only change in alternative A compared to the status quo option
was a lowered noise level in combination with a lowered electricity price, implying an economic
compensation for an unambiguous improvement, were considered unreasonable and were thus removed.
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rule when they stated their most preferred alternative in the choice sets rather than 

choosing after a comprehensive judgment of all the included attributes. For instance,

one such simplifying strategy could be to give more weight to the noise attribute when it 

was the first attribute that respondents faced in the choice set than on the subsequent

ones (see section 5.4 for the results of this test).

4.5 Questionnaire Logistics

In the present study, a postal survey was chosen over an interview approach, primarily

since it was considered cost efficient. In the literature on non-market valuation it is

generally recommended that personal interviews should be used over postal surveys

(e.g., Arrow et al., 1993). There are, however, pros and cons associated both with postal 

surveys and with personal interviews. Personal interviews permit the interviewer to a 

greater extent to use visual material to help respondents if necessary, but interviews are 

relatively high cost. Also, personal interviews normally generate high response rates,

although they may be subject to “interviewer bias”. Postal surveys are relatively low 

cost and provide the respondents with time to contemplate on their answers more, but

can also lead to low response rates and consequently also sampling selection biases 

(e.g., Bennett and Blamey, 2001).

In early march 2002, the questionnaire, together with an introductory letter, was

mailed to 1000 Swedish residential homeowners, randomly selected from the Swedish 

Official Register of Persons and Addresses. About two weeks after the questionnaire

had been sent out a follow-up reminder (including a copy of the questionnaire) was sent 

out to non-respondents. Within an additional three weeks, a second reminder was sent to 

the remaining non-respondents. The second reminder was however not complete in the

sense that it included only a short reminder note and no new copy of the questionnaire 

was included.

The reason for limiting the survey solely to people living in owner occupied houses 

is that they have the opportunity to actively and freely choose among different 

electricity suppliers. Consequently, we expect them to be familiar to situations similar to 

the one we aim at imitating in the choice scenario. Of course, this also implies that the 

results of the study reflect the attitude of the average Swedish homeowners, rather than

the attitude of the average Swedish electricity consumer or household. 
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5.  Results 
5.1 The Response Rate 

In the present study 1000 questionnaires were sent out, and 547 completely or partially

usable answers were returned. There were thus 453 non-responses to the questionnaire. 

Adjusting for the 15 respondents that were unable to answer due to unknown addresses, 

severe illness or death, this corresponds to an overall response rate of 56 percent.

A few of the respondents stated, as a general comment, that it was a quite 

demanding task to complete the questionnaire. Among the responses that were

incomplete, the majority refused to state their preferred alternatives in some or all of the 

choice sets. The respondents to three of these non-complete questionnaires stated 

explicitly that they had refused to answer because they were negative towards wind 

power and they did not accept having to choose between two wind power options only.

In other words, at least these three respondents refused to participate in the study 

because no opt-out alternative was included in the experiment. Still, as indicated above

(see footnote #2), overall such attitudes were not common among the respondents.

5.2  Sample Characteristics

A potential problem associated with postal surveys is that the presence of non-responses 

can lead to a bias caused by sample self-selection. For instance, it is reasonable to 

expect that those with a strong positive or negative opinion towards “green” electricity 

and wind power are more likely to answer and return the questionnaire. Hence, if 

homeowners with a strong interest in the environment are overrepresented in the 

sample, it could be interpreted as an indication of the presence of sample self-selection 

bias. In Table 3 the characteristics of the respondents within the sample are compared to 

the characteristics of the typical Swedish house owner. 

Within the sample, 14 percent of the respondents stated that they are members of an 

environmental organization, and this is a significantly higher share than among Swedish

homeowners in general. The null hypothesis that these two estimates are equal can be 

statistically rejected at the one percent significance level.8 In 1992, 8.5 percent of the

population between 16 and 84 years reported that they were members of an 

8 The sample sizes for Statistics Sweden’s estimates of age, membership in environmental organizations,
family situation, and education are not known. For this reason, our sample estimates for each of these
variables was compared to the estimates of Statistics Sweden based on the assumption that these latter
estimates reflect the “true” values.
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environmental organization. By 2000 this share had decreased to 4 percent. However, 

an additional 9 percent declared that they belong to recreational organizations, and since

the definition of environmental and recreational organizations may overlap, it is not

possible to make direct comparisons of the averages of this sample and the national

averages reported in Statistics Sweden (2002). That is, some of the respondents in the

sample that declared membership in environmental organizations might belong to 

organizations, which are categorized as recreational organizations by Statistics 

Sweden.9 Consequently, respondents which are members of environmental 

organizations are likely to be overrepresented in the sample, although the difference 

may be less pronounced than is indicated in Table 3.

Table 3: Sample Characteristics

Variable Sample Typical Swedish house

owner*

Age (share of >65) 28 % 24 % (1997)

Average income (per month) 33000 SEK 32000 SEK (1997)

Membership in environmental organization 14 % 4 % (2002) **

Family situation (share of sample with at

 least two adults with children)

34 % 30 % (1997)

* Statistics Sweden (2002).
** Estimate for an average Swede 

The share of respondents older than 65 years, with children in the household and the 

share with a university degree are slightly higher in the sample compared to the 

estimates reported by Statistics Sweden. For both the share of older than 65 and the 

share with children in the household, the null hypothesis that the share in our sample is

equal to the estimate reported by Statistics Sweden can be rejected at the 5 percent 

significance level. However, the interval in which the average income for the sample is 

found coincides with the average income for the population. Although the share of 

respondents with a university degree is higher in this sample than in the estimate for

Swedes on average, this difference is not statistically significant at the 5 percent

significance level. Hence, when comparing the socio-economic characteristics of the 

9 In a contingent valuation study on Swedish households Vredin (1997) found that 18 percent of the
respondents declared membership in environmental organizations.

18



realized sample with the estimates of Statistics Sweden, the respondents seem to be

slightly older than the relevant population, and respondents with children seem to be 

somewhat overrepresented in the sample.

5.3 Results of the Choice Experiment

The results of the choice experiment are based on the responses of 488 individuals and 

2928 observations. We received 547 more or less complete answers; 18 of the 

respondents refused to participate in the choice experiment and 26 additional 

respondents did not participate completely and stated their most preferred alternative in 

less than six of the choice sets. After removing these incomplete answers and the 15 

additional that were incomplete (due to respondents refusing to provide information

about, for instance, age or gender), 488 individuals remained in the sample. Descriptive

statistics for the variables included in the random effects binary Probit model and their 

coding are given in Table 4.

There were no a priori expectations about whether the attributes related to location, 

height, and grouping would be considered by respondents as improvements compared to 

the present situation or as a change for the worse. For instance, large groups of high 

windmills may be considered to have a negative visual impact while large wind parks 

may also be considered as more efficient than smaller separately located windmills.

Furthermore, the average respondent could consider the mountainous area and the 

archipelago either as areas worth protecting from exploitation (since they are widely 

used for recreation) or as being suitable for wind power developments (since they are in 

general at a far distance from more densely populated areas). The coefficient for the

noise attribute, however, was expected to have a positive sign since the change

represented a lower noise level than the presently allowed.

It would be reasonable to expect that the perception of at least some of the 

environmental characteristics included in the model would be different with regard to 

location. For instance, groups of windmills located offshore or in the mountainous area 

may be perceived differently by the average respondent compared to groups located 

onshore. The interaction variables included in the model were therefore large groups

offshore and small groups in the mountains.
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Table 4: Descriptive Statistics 

Variable Coding Mean Std Min Max

Choice 1 for alternative A 0.44 0.50 0 1

Noise 1 if reduced noise level, -1 otherwise -0.07 0.99 -1 1

Mountain 1 if located in mountainous area, 0 if offshore,

and -1 if onshore

0.18 0.79 -1 1

Offshore 1 if located offshore, 0 if in the mountainous

area and -1 if onshore

0.09 0.75 -1 1

Height 1 if higher than 50 meters, -1 if not 0.11 0.98 -1 1

Small 1 if small group, 0 if large, and -1 if separately

located

0.03 0.75 -1 1

Large 1 if large group, 0 if small, and -1 if separately

located

0.18 0.82 -1 1

Large offshore 1 if large groups offshore 0.07 0.63 -1 1

Small mountain 1 if small groups in the mountains 0.02 0.61 -1 1

Visit mountains 1 if visited mountains and located in mountains 0.06 0.44 -1 1

Price change -10, -5 , +5, +10, +15 per kWh 2.75 10.08 -10 +15

Environmental

organization

1 if member of an environmental organization 0.14 0.35 0 1

Near 1 if windmill exists in sight of residence or

summerhouse

0.11 0.31 0 1

Age Age of respondent 55 13 22 86

Social choice 1 if choices are based on what is best for society

as a whole

0.53 0.49 0 1

Some socio-economic and attitudinal variables were also included in the analysis, 

interacting with the attributes or as shift variables. The socio-economic variables

included were age and environmental organization.10 There were no a priori

expectations about the signs of any of these parameter estimates. The age variable was

included so as to test whether the probability of choosing alternative A over alternative 

B differs with respect to the age of respondents. The variable environmental

organization is included to capture a general interest in environmental issues; this 

interest is expected to imply a higher probability for respondents to choose the “green” 

alternative. However, since there was no clear-cut “green” alternative in the experiment

10 Alternative specifications were also estimated, with more socio-economic variables included (such as 
for instance gender and education). However, these specifications were not preferred since none of the
coefficients linked to these socio-economic variables proved to be significant from a statistical point of
view.
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and since it was not known in advance whether the varied environmental characteristics

included in alternative A would be interpreted as improvements or deteriorations, any

specific expectation about the sign of the parameter estimate for the environmental

organization variable was not deemed relevant. The variable visit mountains indicates 

whether respondents have visited the mountainous areas during the last year. 

Respondents that visit mountainous areas regularly for recreation could be expected to 

be less likely to accept wind power facilities located in these areas. Therefore the 

coefficient for visit mountains was expected to be negative. The variable near shows

whether respondents have wind power installations in sight of their residence or

summerhouse or not, and it was included to facilitate a test of whether respondents

familiar with wind power generation were more or less likely to choose wind power

with different characteristics (i.e., alternative A) than the average respondent.11

Furthermore, the variable social choice is based on answers given in the debriefing 

question. The variable is equal to one if the respondents stated that they had chosen their 

most preferred alternatives in the choice sets based on what they considered was best for 

society as a whole (in contrast to the alternative that gave them, as electricity 

consumers, most value for the money).12

The results obtained by estimating the random effects binary Probit model, pooled 

by individual, are reported in Table 5. The estimated correlation between the error terms 

(Rho) is 0.57 and highly statistically significant, which implies that we cannot reject the 

random effects model in favor of a more restrictive model that assumes no correlation 

between the error terms. A likelihood ratio test of the hypothesis that all coefficients are 

equal to zero was performed. With a chi-squared value of 488, the hypothesis of all 

coefficients being equal to zero could be rejected at the one percent significance level.

Given that the alternatives were generic (not labeled), and since there was no systematic

difference between the two alternatives considered no constant was included in the 

model.13

11 An alternative specification was estimated in which the variable near was interacted with each of the 
attributes in the choice set. This specification was not preferred since none of these interaction terms had
a statistically significant impact on the choice probability.
12 See Ek (2005) for an extended analysis on the attitudes towards social choice in the energy field.
13 When a constant was included in the model, the hypothesis that it was equal to zero could not be
rejected at the 10 percent significance level. In addition, the estimated slope coefficients proved to be 
rather stable between the two different specifications.
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In the choice experiment, respondents chose alternative A in 44 percent of the

choice sets. The behavior in the experiment was partly “lexicographic” in the sense that

9 percent of the respondents always chose alternative A and 20 percent always chose the

status quo option, alternative B. In the end of this section we analyze to what extent this 

behavior may have affected the outcome of the experiment.

Table 5: Random Effects Binary Probit Model Results 

Variable Coefficient t-statistic

Noise 0.06* 1.68

Mountain -0.19*** -3.93

Offshore 0.31*** 5.95

Height 0.02 0.60

Small 0.13** 2.38

Large -0.15*** -2.85

Large offshore 0.06 0.92

Small mountainous area -0.12* -1.91

Visit mountains -0.25*** -3.28

Price -0.09*** -26.47

Environmental organization 0.17** 2.35

Near 0.41** 2.03

Age -0.01*** -3.12

Social choice 0.41*** 3.22

Rho 0.57*** 21.63

Sample size: 488 individuals

Log-likelihood: -1424

Restricted log-likelihood: -1668

Chi-squared: 488

*, **, *** Coefficients statistically significant at the ten, five, and one percent level, respectively.

Estimated coefficients with a positive sign imply that a change from the status quo 

option to the corresponding attribute increases the probability of choosing alternative A 

over alternative B, and a negative sign implies consequently a reduced probability of 

choosing alternative A. Hence, each estimated attribute-coefficient with a negative sign 

is perceived by the average respondent as an environmental deterioration compared to 

the status quo option. Inversely, positive coefficients indicate that the related attributes

are viewed as environmental improvements.

22



The positive sign of the coefficient for the noise attribute indicates that a reduced 

noise level is considered to be an environmental improvement, as was expected. This 

coefficient is statistically significant at the 10 percent significance level. The results

indicate further that windmills located offshore are considered by the average 

respondent to be an environmental improvement while a location in the mountainous

area is considered to be a change for the worse, all compared to wind power capacity

located onshore. The coefficients representing the two location attributes, offshore and 

in the mountainous area, are both highly statistically significant. The positive sign of 

the parameter for the location attribute offshore should, however, be interpreted with 

some caution since the environmental impacts from offshore wind power developments

are not well known. For instance, offshore wind facilities may have negative impacts on 

fish life; our investigation though, focuses primarily on the visual impacts. Additional

research on this issue is thus necessary. 

The positive sign of the coefficient for the height attribute indicates that the average

homeowner considers higher wind turbines as an improvement compared to lower.

However, the parameter estimate of the height coefficient is not significant from a 

statistical point of view. Hence, we are unable to present any reliable evidence that the 

height of windmills do affect the utility of the average Swedish homeowner.

Furthermore, separately located windmills are, according to the results, preferred 

over large wind parks while small wind parks seem to be preferred over separately 

located windmills. One possible explanation to this somewhat puzzling result may be 

that respondents dislike the impact on the landscape from large parks. Small parks may

be considered as more effective than separately located turbines, in terms of production 

capacity, while the difference in visual impact may be perceived as less pronounced. 

Both the group coefficients are statistically significant.

It is interesting to note that although large groups onshore are considered to be a

change for the worse, there is no evidence in this study that large groups offshore do 

affect the utility of the average respondent since the coefficient for the interaction effect

for large groups offshore is insignificant from a statistical point of view. This is, 

however, not the case for small groups of wind turbines in the mountainous area, since

small groups in the mountains is perceived to be an environmental deterioration, 

compared to separately located windmills onshore. This coefficient is statistically

significant. Respondents who recently had visited the mountains also seem to be more

negatively affected by the presence of wind turbines in these areas compared to the 
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average homeowner since the sign of this coefficient is negative.14 The price coefficient 

has a negative sign and is clearly significant from a statistical point of view. This

means, as expected, that respondents prefer low electricity prices to high.

The positive sign of the coefficient for environmental organization indicates that

members in these organizations are, in general, more likely to choose the alternative 

with different wind power characteristics than the present, i.e., they were more likely to 

choose alternative A. This coefficient was also statistically significant. Elderly 

respondents were, as indicated by the negative sign of the age coefficient, less likely to 

choose wind electricity with other characteristics than the present. The age coefficient 

was also significant from a statistical point of view.

Respondents that stated in the debriefing question that they made their choices on 

the basis of what they considered was best for society as a whole were more likely to 

choose the alternative with changed wind power attributes, i.e., alternative A. The same

result was found for respondents with existing wind turbines in sight of their residence 

or summerhouse (near). Both these coefficients were statistically significant.

From the parameter estimates, the rate at which respondents are willing to tradeoff 

costs for changes in any of the other attributes, were calculated, i.e., the implicit price. 

However, as was noted above (see section 4.1) in the present study, the implicit price 

should be interpreted as an indication of the relative importance of the attributes 

included. The relative importance coefficient for the noise attribute, for instance, is the

ratio of the noise coefficient and the price coefficient (see section 3). These relative

importance coefficients derived from the above parameter estimates are presented in 

Table 6. The corresponding t-statistics were calculated using the delta method (Greene, 

2000). The 95 percent confidence intervals were in turn estimated using the Krinsky and 

Robb (1986) procedure with 5000 random draws from the asymptotic normal

distribution of the parameter estimates.

For instance, according to these results, the relative importance of the negative

perception of windmills in the mountains is higher than the negative perception of large

wind parks, all compared to the characteristics of present capacity.

14 The perception of wind power offshore did not differ with respect to whether the respondent visited the
archipelago during the previous year, since the coefficient for this interaction was not statistically
significant when included in the model. It is therefore not included in table 5. 
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Table 6: Relative Importance Indicators 

Model Estimates 95 % Confidence Interval

Attribute Mean t-statistic Mean Min Max

Noise 0.67 1.67 0.67 -0.01 1.32

Mountain -2.18*** -4.03 -2.18 -3.05 -1.32

Offshore 3.47*** 6.50 3.47 2.55 4.30

Height 0.26 0.60 0.26 -0.46 0.98

Small 1.55** 2.44 1.55 0.49 2.60

Large -1.64*** -2.91 -1.63 -2.54 -0.70

**, *** Coefficients statistically significant at the ten, five, and one percent level, respectively.

The most essential information provided from these estimates is thus whether the 

average Swedish homeowner considers these changes as improvements or as 

deteriorations and the relative importance of each of these attributes. Also, since we did 

not include any opt-out choice in the choice scenario, respondents were forced to choose

to buy wind power. If given the option, it is likely that some respondents with positive 

relative importance indicators in this experiment would have preferred to buy electricity 

not stemming from wind or not paying any premium at all for electricity labeled as 

“green”.15

We will now discuss some of the potential drawbacks related to choice experiments

and test whether there is any evidence that the results presented above suffer from any 

of these. A large number of potential errors are brought up in the literature. Here we will 

discuss whether the cognitive burden on respondents may have been too heavy, i.e., if 

choices have been made after some simplified strategy rather than after a 

comprehensive judgment of the levels and attributes to which the respondent were 

confronted in the choice sets. Specifically, we will analyze whether the ordering of the 

attributes in the choice sets may have affected the results of the choice experiment and 

also whether the presence of lexicographic behavior may have affected the outcome.

5.4 Does Order Matter?

The application of stated preference techniques, such as choice experiments, requires

respondents to undertake a number of tasks. For instance, in a choice experiment the

15 When the respondents that had not previously bought electricity labeled “Bra Miljöval” were asked
why they had not, 19 percent stated that they were not interested or that they did not see any positive
environmental effects associated with “Bra Miljöval” electricity.
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respondent is required to understand the attributes of the alternatives in general terms,

the way in which attribute levels vary across alternatives and thus to make a number of 

choices between two or more alternatives. The complexity of the task facing choice 

experiments respondents is thus likely to exceed that of conventional contingent

valuation studies (Bennet and Blamey, 2001). The complexity of the choice task 

depends on the number of alternatives in each choice set, on the number of attributes 

and levels of attributes used to describe the alternatives, and on the number of 

repetitions.

One aspect of task complexity is related to whether preferences are stable, i.e., the

possible presence of learning and fatigue effects. Although individuals may become

more proficient after completing a few choice sets, and thus become more familiar with 

the choice situation, a point may be reached when fatigue effects occur. This may be

associated with the occurrence of status quo biases in which respondents simply give up 

the choice task and opt to stay with the status quo option. Carlsson and Martinsson 

(2001) test for stable preferences in a study on the validity of choice experiments. When

testing whether responses were affected by the order of the choice sets, half of the 

respondents received choice sets in the order (A, B) and the other half received the 

choice sets in the order (B, A), they could not reject the null hypothesis that preferences 

are stable.

In the present study, however, the order of the attributes was varied. Half of the

respondents received a questionnaire in which the noise attribute was described first in 

the informative part preceding the choice experiment, and the noise attribute was also 

the first attribute that respondents faced in the choice sets. The other half received a 

questionnaire in which the noise attribute was described last and was placed as the last 

of the environmental attributes included in the choice sets, only succeeded by the price 

attribute.

To facilitate a test of whether the order of the attributes affects the parameter

estimates, a model with a dummy variable for order was estimated (coded as one when 

the noise attribute was the first attribute, and as zero if not). The results from estimating

the random effects binary Probit model with the dummy variable for order included are 

given in Table 7 together with the results without the order-dummy.
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Table 7: Random Effects Binary Probit Model Results, Alternative Model Specifications
Original Specification Order-dummy Included Restricted Sample

Variable Coefficient t-statistic Coefficient t-statistic Coefficient t-statistic

Noise 0.06* 1.68 0.06* 1.69 0.08** 2.38

Mountain -0.19*** -3.93 -0.19*** -3.96 -0.21*** -4.23

Offshore 0.31*** 5.95 0.31*** 6.04 0.28*** 5.68

Height  0.02 0.60 0.02 0.63 0.05 1.18

Small   0.13** 2.38 0.14** 2.42 0.11 1.83

Large   -0.15*** -2.85 -0.15*** -2.87 -0.10* -1.91

Large offshore 0.06 0.92 0.06 1.13 0.10 1.50

Small mountainous

area

-0.12* -1.91 -0.16* -1.90 -0.13** -2.15

Visit mountains -0.25*** -3.28 -0.24*** -3.07 -0.25*** -3.27

Price -0.09*** -26.47 -0.09*** -26.58 -0.08*** -24.71

Environmental

organization

0.17** 2.35 0.25 1.30 0.03 0.23

Near 0.41**  2.03 0.42** 2.05 0.15 1.05

Age   -0.01*** -3.12 -0.007*** -3.26 -0.002 -1.15

Social choice  0.41***  3.22 0.41*** 3.21 0.36*** 3.29

Rho  0.57*** 21.63 0.57*** 21.56 0.35*** 10.46

Order-dummy 0.07 1.50

Sample size: 488 

individuals

Log-likelihood: -1424

Restricted log-likelihood:

-1668

Chi-squared: 488

Sample size: 488 

individuals

Log-likelihood: -1419

Restricted log-likelihood:

-1663

Chi-squared: 488

Sample size: 390 

individuals

Log-likelihood: -1227

Restricted log-likelihood:

-1305

Chi-squared: 156

*, **, *** Coefficients statistically significant at the ten, five, and one percent level, respectively.

The parameter estimate for the order-dummy is equal to 0.07; the positive sign

indicates that noise was considered as having a greater impact on the utility of the 

average respondent when the noise attribute was presented first. However, since this 

coefficient is not statistically significant (at standard significance levels), we cannot 

reject the hypothesis that the parameter estimates are independent of the order in which 

the attributes have been presented and located within the choice sets. Moreover, the 

parameter estimates of the other included attributes and socio-economic and attitudinal

variables proved to be relatively stable across the two model specifications.
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5.5 Analyzing the Presence of Lexicographic Behavior 

Lexicographic behavior may arise in choice experiments: (a) if the included alternatives

are not sufficiently different to ensure trade-offs; (b) as a result of “yeah” saying (where 

the respondent, for instance, consistently chooses the “green” alternative); or (c) as an 

indication of strategic behavior or genuinely lexicographic preferences.16 If the choice

situation is too complex, lexicographic behavior may also be a result of respondents

simplifying the choices by using some lexicographic decision rule. If respondents use a 

simplifying decision rule, it might lead to biased results while genuine lexicographic 

preferences would not (although it would not provide much information either) (Alpizar 

et al., 2001). One such simplifying decision rule can be, for instance, to stick with the 

status-quo option in all of the choice sets. In the experiment, 9 percent of the 

respondents chose always alternative A and 20 percent chose always the status quo 

option, alternative B.

In order to test whether this “lexicographic” behavior appears to have affected the 

results the random effects binary Probit model was also estimated for a restricted 

sample in which respondents that consistently chose alternative B were removed. The

results from this exercise are given in Table 7, together with the results in the original

model specification and the results with the order dummy included.

The parameter estimates proved to be relatively stable between these different

specifications. The signs of all the attributes and the socio-economic and attitudinal

variables were unchanged while there were some changes with respect to statistically

significance in this alternative model specification. For instance, the coefficient for the 

small group attribute did not prove to be significant within this second model 

specification (with “lexicographic” choices removed), nor did the coefficients for the 

variables environmental organization, near or age. However, the coefficients for the 

levels of the location attribute are highly significant within this model specification as 

well. Overall this suggests that the results appear to be quite robust with respect to 

alternative model specifications.

16 In a lexicographic preference relation one of the commodities in the consumption bundle has the
highest priority in determining the preference ordering (e.g., Mas-Colell et al., 1995).
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7.  Conclusions and Implications

The purpose of this study has been to employ a choice experiment investigation to

examine how the Swedish public values different environmental attributes associated

with wind power. Overall, the estimated model appears to have performed well. For

instance, the model proved to be fairly robust with respect to alternative model

specifications.

Among the included attributes in the experiment the visual impact in general, and 

the location of wind power capacity in particular, appears to have a significant impact

on the utility of Swedish house owners. According to the results, wind power offshore is 

considered an environmental improvement compared to wind power located onshore,

while a location of wind capacity in the mountainous areas is considered as an 

environmental deterioration. In addition, reduced noise levels would increase the utility 

of respondents, small wind farms are considered as a change for the better while large

wind farms are perceived as changes for the worse compared to separately located 

windmills. According to the results of the choice experiment the electricity price also

has a significant impact on the utility of the respondents.

Thus, if an expansion of wind power capacity in Sweden is to be accomplished in a 

way that minimizes the environmental external costs associated with wind power

development and, consequently, gain support from the public, new schemes should 

primarily be located offshore rather than in the mountainous area. Therefore, if wind 

power producers are interested in differentiating their product further and market wind 

power as a “green” electricity source, they should primarily give prominence to offshore 

installations and avoid large wind farms (if not located offshore) rather than investing in 

the development of less noisy wind turbines. However, if the aim is to increase the 

market share of wind electricity these measures should also be taken at a low cost;

according to the results the Swedish house owners are cost conscious and clearly prefer

low electricity prices over higher.

Finally, this cost consciousness may, however, limit the potential for future offshore

expansions since the production of offshore facilities is more costly than installations

onshore (e.g., Hartnell and Milborow, 1998). However, since the results presented here 

suggest that the external costs from offshore wind power facilities are significantly 

lower than onshore installations, this may compensate, at least in part, for the higher 

production costs offshore.
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Abstract
The purpose of this paper is to provide an econometric analysis of innovation and diffusion in 
the European wind power sector. We derive models of wind power innovation and diffusion, 
which combines a rational choice model of technological diffusion and a learning curve 
model of cost reductions. These models are estimated using pooled annual time series data for 
five European countries (Denmark, Germany, Spain, Sweden and the United Kingdom) over 
the time period 1986-2001. The empirical results indicate that reductions in investment costs 
are an important determinant of increased diffusion of wind power, and these cost reductions 
are in turn explained by learning-by-doing activities but less so by knowledge accumulating 
as a result of public R&D support. Feed-in tariffs also play a role in the innovation and 
diffusion processes. The higher is the feed-in price the higher is, ceteris paribus, the rate of 
diffusion, and we also test the hypothesis that the impact on diffusion of a marginal increase 
in the feed-in tariff will differ depending on the support system used. The results lend some 
support for the notion that the UK competitive bidding system is (ceteris paribus) less 
effective in inducing wind power diffusion than the other countries’ fixed tariff support 
schemes. High feed-in tariffs, though, also tends to have a negative effect on average cost 
reductions as they induce wind generators to choose high-cost sites and provide fewer 
incentives for cost cuts. This illustrates the importance of designing an efficient wind energy 
support system, which not only promotes diffusion but also provides continuous incentives 
for cost-reducing innovations. Overall the estimates generated by both models are sensitive to 
the inclusion of a time trend, and this casts doubt on the robustness of the above results.
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1. Introduction 
Energy policies in Europe (and elsewhere) rely heavily on the promotion of renewable and 

carbon-free energy technologies, and a number of regulations and economic incentives have 

been implemented or are being considered to increase the share of renewable energy in the

energy supply mix. Different subsidy schemes for investing in renewable energy projects and 

taxes on fossil fuel use (e.g., carbon dioxide taxes) are common as is public R&D support 

aimed at bringing down the costs of the new technologies. In this paper we focus on the 

development and the support of wind power in Europe. Our choice is motivated by the fact 

that wind power is one of the most attractive renewable energy options in terms of both cost 

competitiveness and environmental impacts (e.g., Sundqvist, 2002), but so far its diffusion 

record in Europe is very mixed with substantial wind capacity increases in some countries but

far more modest developments in other countries. At the same time countries in Europe 

employ different public support schemes for promoting innovation and market penetration of 

wind power. This suggests that there exists a need to understand in more detail the process of 

technological innovation and diffusion in the wind energy sector, and also to analyze the 

implications for the choice between different policy measures aimed at promoting new wind 

energy projects.

Although there exists an extensive theoretical literature on technology diffusion – the 

adoption of new technologies – empirical applications are few.1 Past research efforts on the 

diffusion of wind energy per se have mostly been case studies on the experiences in

individual countries and have drawn extensively on qualitative evidence (e.g., Bergek, 2002; 

García-Cebrián, 2002; Jacobsson and Johnson, 2000; Wolsink, 1996), while quantitative 

(econometric) studies have relied almost exclusively on so-called learning curve analysis. In 

the latter type of studies cost reductions for wind power are normally explained by cumulative 

capacity or production (e.g., Neij, 1999; Hansen et al., 2001; Ibenholt, 2002; Klaassen et al., 

2003), but no attempt is generally made to link this type of analysis to a quantitative model of 

technology diffusion.

Given this empirical gap in the literature, it is important to learn more about the process of 

technological diffusion in the wind energy sector. The main purpose of this paper is to 

provide a quantitative analysis of the main determinants of wind power diffusion and 

innovation in Europe. We achieve this by combining a rational choice model of technological 

diffusion and a learning curve model of dynamic cost reductions. We draw heavily on the 

1 For an overview of this literature, see, for instance, Kemp (1997), Jaffe et al. (2002) and Stoneman (2002).
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work by Jaffe and Stavins (1994, 1995), developed and modified in Söderholm and Klaassen 

(2003), and derive econometric models of technological innovation and diffusion. The models

are estimated using an unbalanced panel data set containing annual time series data for five 

European countries – Denmark, Germany, Spain, Sweden and the United Kingdom (UK) – 

over the time period 1986-2000. Thus, an important contribution of this paper is the 

quantitative nature of the analysis in combination with an explicit focus on the inter-

relationship between diffusion and learning in the wind power sector.

The choice of countries is motivated by the fact that the development of wind power 

differs among these countries; Germany, Denmark, and more recently Spain, have all expe-

rienced considerable increases in the installed capacity of windmills, while the corresponding

development in the UK and Sweden has been much more modest (see section 2). It is 

important to note though that since our main purpose is to scrutinize the determinants and the 

interrelations of innovation and diffusion over time, we do not attempt to explain differences 

in the speed at which wind power is introduced between these countries. However, the design 

of the support systems for wind power have been different in these countries and the models

used permit an empirical test of whether the outcome (in terms of installed capacity and in 

terms of costs) of the different support schemes are significantly different. 

The paper proceeds as follows. In the following section we describe the general features

of the measures undertaken so as to promote wind capacity in the selected countries. In 

section 3 we outline the theoretical framework used in the paper, and derive a simultaneous

innovation-diffusion model of wind power. Section 4 discusses some important data and 

model estimation issues, while the empirical results from the model estimations are presented 

in section 5. The paper ends with some concluding remarks and implications in section 6.

2. Wind Power Development and Promotion in Five European Countries 

The development of wind power has been promoted by the national governments in all the

European countries included in our study since the mid 1970s. In order to achieve this goal 

several different measures have been undertaken, although the degree and form of support 

have differed between countries as well as over time. The outcome of these efforts, in terms

of the diffusion record of wind energy, is mixed. Figure 1 displays the development of wind 

power capacity in five selected European countries. The wind power diffusion record appears 

to differ a lot when compared across countries. Denmark, Germany, and more recently Spain,

have experienced considerable growths in the installed capacities of wind mills, while the
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corresponding developments in Sweden and the United Kingdom have been much more

modest. This clearly begs the question why this is the case, and what the main determinants of

wind technology diffusion are. Wind conditions are no worse in Sweden compared to, say, 

Denmark or Germany, and modern wind turbines can be bought on the global market (most

notably from Denmark).

Figure 1: Installed Wind Power Capacity in Selected European Countries (MW)
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In the feed-in price systems prevailing in Denmark, Germany, Spain and Sweden (during

the time period covered here), a minimum price is guaranteed ex ante for electricity obtained

from wind power. Within the Danish, German and Spanish feed-in price schemes electricity

prices have been regulated in the sense that utilities have been required to pay the wind 

electricity producers a given proportion of the consumer electricity price (between 85 and 90 

percent). The Danish producers also received a subsidy slightly higher than the carbon

dioxide tax. Although the Danish support scheme was changed in 1999 when a system with 

tradable renewable certificates was accepted the wind power producers are guaranteed fixed

tariffs for a transitory period of up to ten years (IEA, 2001; Menges, 2003). In Spain, utilities 

are obliged to pay a guaranteed price to wind producers over a five-year period. Actually, 

wind producers can choose between either a fixed price or a variable price which includes an 

additional bonus per kilowatt-hour produced. Both the fixed price and the bonus are updated 

every year according to variations in the electricity market price (IEA, 2001). Wind power 
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producers in Sweden did compete in the same market as conventional electricity producers 

but above the market price for electricity they have received an ‘environmental bonus’ in the 

form of a production subsidy. The level of this subsidy was however revised annually. Both 

the environmental bonus and the extra support to small-scale renewable power producers are 

being phased out at the present, and are gradually replaced with a new tradable “green” 

certificate scheme which was implemented in Sweden in 2003 (Ibid.).

The UK is the only country that – under the time period we study - relied on a so-called 

competitive bidding system (the Non-Fossil Fuel Obligation, NFFO). In this system calls for

tenders were made at alternating intervals. Renewable energy were given a quota, and the 

providers of the lowest asking prices were given long term contracts to supply electricity at 

the bidding price. The contract price received by all wind generators consequently was equal

to the bidding price of the marginal producer. The scheme has been successful in achieving

low prices through the competitive bidding process but the success has been limited in terms

of realized projects, the installed capacity in 2001 was, for instance, significantly lower than

the 2675 MW capacity of the contracts (IEA, 2001; European Commission, 2003). In 2002, 

the NFFO system was replaced by the – in principle - similar Renewables Obligation system.

The Renewable Obligation is a tradable renewable certificate system, similar to the one

introduced in Sweden in 2003. Given the time period covered in this paper (1986-2001) 

neither the UK nor the Swedish certificates systems appear in the empirical investigation.

In addition to the competitive bidding system and the feed-in price schemes, other support 

measures have also been adopted. Public support to R&D and demonstration programs has

been substantial in all our selected countries. Direct investment support (corresponding to 

between 10 and 35 percent of the total investment costs) have also been used in Denmark,

Germany and in Sweden during the 1990s.2 In the empirical analysis below we focus prima-

rily on the different types of production subsidies provided to wind power, but we also 

consider the impact of public R&D support on cost reductions for the wind power technology. 

Figure 2 displays the investment costs (US$ per kW) for wind power in the five selected

countries over the time period 1986-2001, and it shows that there has been an almost consi-

stent decrease in costs since the mid-1980s. These cost reductions clearly provide important

explanations to the increase in wind power capacity during the same time period, but in line 

with the learning-by-doing hypothesis capacity increases are also a perquisite for cost cuts.

2 One should also note, however, that renewable energy is not the only electricity source that is being subsidized;
the coal industry, primarily in Germany but also in Spain, receives substantial support and the nuclear industry in
the UK has previously been subsidized (e.g., Darmstadter, 2003).
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Figure 2: Investment Cost for Wind Mills in Selected Countries (US$ per kW)
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It is often argued that the fixed feed-in tariff schemes – such as those in Germany and 

Spain – have had the greatest success in promoting the use of wind electricity; they reduce 

uncertainty and make it easier for wind energy producers to obtain bank financing compared

to systems were the level of support is endogenously determined – as in the tradable 

certificates systems as well as in the former NFFO (e.g., Meyer, 2003, Menanteau et al., 

2003). Nevertheless, it is also important to note that the extent to which a support scheme

reduces uncertainty is determined not only by the form of support scheme but also by the 

more specific conditions attached to the schemes. Clearly, the German feed-in law that 

guarantees a fixed price for a period of 20 years will be more secure for investors compared to

the Swedish system (in which the level of the bonus has been decided annually). It is unclear 

whether differences in wind power diffusion rates between, say, the UK and Denmark are due 

to differences in support systems as such or on other factors such as variations in planning 

procedures and/or local opposition. Moreover, the impact on innovation activities and thus on

cost reductions may also differ depending on the support scheme chosen (e.g., Mitchell, 2000; 

Menanteau et al., 2003). In this paper we therefore provide quantitative tests of the impact of 

wind support schemes on technology diffusion and on innovation activities, but overall the 

analysis also provides empirical tests of the impact of other important variables on the wind 

power innovation and diffusion in the respective countries.
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3. An Innovation-Diffusion Model of Wind Power

3.1 A Simultaneous Equation Approach 

Modern economic analysis of technical change originates largely with the work of Joseph 

Schumpeter (1934). He stressed the existence of three necessary conditions for the successful

deployment of a new technology: invention, innovation and diffusion. Invention involves the

development of a new technical idea, and innovation refers to the process in which the 

technology is commercialized through cost reductions and thus brought to market. Finally, 

diffusion is the gradual adoption of the new technology by firms, who then also decide how 

intensively to use the technology. In this paper we focus on the innovation and diffusion 

stages. As was noted above, most previous studies on market deployment in the wind power 

industry have focused on the innovation stage, primarily by estimating so-called learning 

curves for wind turbine costs. The main thesis of these studies is that cost reduction will be 

achieved gradually as a result of learning-by-doing activities. A windmill is not built because 

it is cheap and efficient, but rather it becomes cheap because it is built and operated. In other 

words, according to the economic literature on technical change the diffusion of wind 

capacity leads to cost reductions. This implies that innovation activities are endogenous. 

However, one principal reason for why wind generators invest in new capacity is because 

these same activities have brought down the costs of generating wind electricity. This 

suggests that both innovation and diffusion should be viewed as being endogenous, i.e., they 

are simultaneously determined and should not be analyzed in isolation. Or at least this should 

be tested for. In the remainder of this section we therefore develop a simultaneous innovation-

diffusion model, which permits econometric tests of important aspects of the process of 

market deployment in the wind energy sector.

3.2 The Diffusion Equation Specification 

In modeling the diffusion process in the wind energy industry we rely on a modified version 

of the rational choice model outlined in Jaffe and Stavins (1995), as modified in Söderholm

and Klasssen (2003). We assume that the windmill owner aims at maximizing the present va-

lue of the net benefits (profits) of wind energy production. For our purposes the expected total 

value of a representative windmill in country n during time period t, , can be written as:ntTV
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where is the chosen level of total installed wind power capacity in country n (n = 1,....N)

for a given year t (t = 1,....T), is the feed-in price for wind-generated electricity expected 

to prevail in year t,  is the price paid for coal in the electric power sector, and is the 

levelized generation cost for gas-fired power (including investment costs and fuel costs). 

Since we use capacity in MW (rather than production in MWh) as the dependent variable in 

equation (1) we assume a fixed load factor over the lifetime of the wind mill.3 For simplicity,

we also assume static price expectations for the feed-in price, the coal price, and the gas price.

ntCC

F
ntP

C
ntP GAS

ntC

For the countries included in this study, except Sweden, coal constitutes an important fuel

in the current power generation mix, and the total value of the windmill increases with

increases in the coal price. Higher coal prices make existing coal-fired capacity less valuable

and imply fewer incentives to extend the lives and increase the utilization of existing coal 

plants. Instead new investment in other power sources – not the least wind with its carbon-

free production – becomes more attractive. For a power producer who considers investment in 

new capacity, gas-fired power – the so-called combined cycle gas turbines (CCGT) – is the

main substitute to wind power investments given its strong competitive position in the power 

market during the 1990s (e.g., Söderholm, 2001). Clearly, there exist additional competitors

to wind power, e.g., biofueled power and nuclear energy, but we believe that overall these are 

the two most important ones. In some of the countries (e.g., Sweden) nuclear lifetime

extension may provide an important alternative to new investment in any power source 

including wind energy, and combined heat and power production based on biofuels are also 

important in some of the countries. Still, primarily due to data availability these options are no 

included in the empirical analysis.

The total cost of choosing a given level of wind power capacity is here expressed as: 

21
0 ntntnt CCCTC                (2) 

where represents the real engineering unit cost (per kW) of installing a windmill, i.e., all 

investment cost items, such as grid connection, foundations, and the cost of the turbine. Due 

ntC

3 We also assume here (fairly realistically) that the installed capacity equals the cumulative capacity (i.e., no 
windmills have been shut down during the time period under study).
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to data limitations we are unable to consider the total lifetime costs of wind power (including 

also operation and maintenance costs). However, in general these additional costs constitute a

relatively small share of the total. Ideally, we would also have liked to include a variable that 

captures the aggregate impacts of policy and legislation on windmill costs; e.g., whether there 

are legal restrictions delaying the permitting procedure and/or subsidized loans to windmill

operators etc. Unfortunately, since we have not found any proper proxy for this variable we 

are unable to include this in our estimations.

A profit-maximizing power generator will choose the level of wind power capacity at the 

point where the marginal benefits equal marginal costs. By differentiating equations (1) and 

(2) with respect to we obtain the following first-order condition: ntCC

214321 1
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10 ntnt
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After rearranging, the logarithmic form of equation (3) can be written as: 
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where:

11

1010 lnlnlnln                (5) 

Equation (4) is the wind power diffusion equation, and the empirical specification of this 

equation is thus: 

nt
GAS
ntnt

C
nt

F
ntnt CaCaPaPaaCC lnlnlnlnln 43210                 (6) 

where nt  is an additive error term representing any unobserved influences on wind power

diffusion (see also section 4).4 As was noted above, however, investment costs are not likely

4 It should be noted that theoretically the installed wind energy capacity in the UK bidding system is exoge-
nously given. However, in practice less than one third of the winning bids have been realized, and the quota on
wind power in the UK does not constitute a binding constraint.
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to be exogenous to capacity additions, and we therefore need to consider learning effects and 

the process of cost reductions as well.

3.3 The Learning Curve Specification

In this paper we follow Berndt (1991) and Isoard and Soria (2001), and derive the learning 

curve model from a Cobb-Douglas cost function. The current unit cost of wind power

capacity in country n during time period t, , is specified as:C
ntC
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where
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and where is the level of wind-generated electricity output,  are the prices (i = 1,…,M),

of the inputs required to produce and operate wind turbines, and r is the returns-to-scale

parameter which in turn equals the sum of the exponents so that: 

ntQ ntiP

N

i
ir

1
               (8) 

The constraint in equation (8) ensures that the cost function is homogenous of degree one in 

input prices. That is, for a given output level, the unit cost doubles if all input prices double. 

Finally,  reflect advances in the state of knowledge.ntA

Following the learning curve literature we assume that the state of knowledge in country n

at time period t depends on learning-by-doing effects as expressed by the cumulative installed

capacity of windmills up to time period t, . However, we also build on Klaassen et al.

(2003) and extend this traditional learning curve concept by considering cumulative R&D 

expenses on wind energy in the model. Specifically, we acknowledge that R&D support adds

to what might be referred to as the R&D-based ‘knowledge stock’, which is defined as:

ntCC
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where is the R&D-based knowledge stock in country n and time period t,  are the

annual R&D expenditures, x is the number of years it takes before R&D expenditures add to 

the knowledge stock, and 

ntK tRD

 is the annual depreciation rate of the knowledge stock 

( 10 ). Thus, this formulation takes into account that (a) the R&D support does not have 

an instantaneous effect on innovation, but will only lead to tangible results after some year’s 

time; and (b) knowledge depreciates in the sense that the effect of past R&D expenses 

gradually becomes outdated (Griliches, 1995). By drawing on this extended learning curve 

concept we can now define the state of knowledge as:

KL
ntntnt KCCA              (10) 

where L  is the traditional ‘learning-by-doing’ elasticity, and where we refer to K  as the 

‘learning-by-searching’ elasticity (see also Barreto and Kypreos, 2003). Substituting equation

(10) into equation (7) yields a modified version of the Cobb-Douglas cost function: 
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Furthermore, the impacts of the three input prices can be captured by the use of the GDP 

deflator. By assuming that the shares of the inputs in production costs are the same as those 

used as weights in the computation of the GDP deflator, we can effectively remove the price 

terms from equation (11) by considering real (rather than current) unit costs of wind power 

capacity, . We obtain:ntC

rr
nt

r
nt

r
ntnt QKCCkC KL /1//              (12) 
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where is defined as in equation (11). By taking natural logarithms and by introducing the 

following definitions:

k

kbrbrb KL ln,/,/ 021 and rrb /13 , we obtain an

econometric specification of the Cobb-Douglas cost function in equation (12): 

ntntntntnt QbKbCCbbC lnlnlnln 3210              (13)

where  and  are parameters to be estimated, and 210 ,, bbb 3b nt  is the error term. From these 

parameter estimates one can easily derive the returns-to-scale parameter, r, and the two 

learning curve elasticities, L and K . We have: 

31
1
b

r ,
3

1
1 1 b

brbL    and
3

2
2 1 b

brbK              (14) 

The learning-by-doing rate is defined as L21 , and it shows the percentage change in 

cost due to a doubling of cumulative capacity. A learning-by-doing rate of 0.14 implies thus 

that the cost of the technology is reduced to 86 percent of its previous level after a doubling of 

cumulative capacity. Similarly, from the learning-by-searching elasticity, K , we obtain the 

learning-by-searching rate ( ). Finally, we also add a fourth independent variable to the 

learning equation in (13), namely the feed-in price,  (and the corresponding coefficient, 

). This inclusion – although not derived directly from the model above – captures the 

following potentially important relationships. First, a high feed-in price will induce wind

energy generators to use high-cost sites with, for instance, poor wind conditions and/or

expensive grid connections. Thus, in our empirical analysis we make use of average cost 

estimates for different wind power projects pursued during a given year, and when the 

marginal revenue of producing wind generated electricity increases higher-cost production 

becomes profitable (just as higher mineral prices induce high-cost mines to come intro 

operation). This implies, ceteris paribus, higher average costs. Second, if feed-in prices

increase, and the competition with other energy sources thus becomes less intense, innovation 

activities aimed at reducing costs become, ceteris paribus, less attractive on the part of the 

windmill producer.

K21
F

ntP

4b
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4. Data and Model Estimation Issues 

We employ pooled annual time series data consisting of 55 observations over five European

countries: Denmark (1986-1999), Germany (1990-1999), Spain (1990-1999), Sweden (1991-

2001) and the United Kingdom (1991-2000). Following the above, the data used to estimate

the simultaneous innovation-diffusion model include: (a) the cumulative (installed) capacity 

of windmills (MW) in each country; (b) the feed-in price for electricity produced by 

windmills (US cents per kWh); (c) the price paid for coal by electric utilities (US$ per toe);

(d) windmill investment costs (US$ per kW); (e) estimated levelized costs for gas-fired power 

(see Appendix A for details about how these costs were calculated); and wind-generated 

electricity production (Mtoe). All prices and costs have been deflated to 1998 prices using 

country-specific GDP deflators. Data on wind-generated power generation and the installed 

capacity of windmills, respectively, are available from the International Energy Agency’s

(IEA) annual volume Electricity Information. The prices received by wind producers have

been drawn from Ibenholt (2002) (Denmark, Germany, and the UK), for Spain from the

National Energy Commission (Comisión Nacional de Energía or CNE) in Spain 

(www.cne.es), and the Swedish prices were obtained directly through contacts with Swedish 

wind power producers (Karlsson, 2003).

The investment cost data used here represent averages of various wind energy installations 

(with the exception of the UK 1992 observation, which is only based on one project), and are 

drawn from ISET (2002), Durstewitz (2000) and Milborrow (2000). The Swedish wind power 

investment cost data were obtained from the Swedish Energy Agency (Persson, 2003).5 In

contrast to most other estimates of windmill investment costs our data cover all investment

costs items such as grid connections, foundations, electrical connection and not only the costs 

of the wind turbine. This is important since the non-turbine part of the investment costs may

amount to as much as 10 to 40 percent of the total (Rohrig, 2001; Varela, 2001).

In most of the existing learning curve studies, learning has been assumed to occur as a 

result of either cumulative capacity on a global or on a national basis. We claim, however, 

that it would be reasonable to expect learning to take place both globally and nationally. For 

instance, we expect that reductions in turbine costs (which constitute the major part of total 

costs) will spread globally, and be spurred by increased global wind power capacity. 

Reductions in the non-turbine cost, on the other hand, are more likely to be the result of 

5 For 1997 there are no wind power project costs available in the Swedish Energy Agency data. So as to obtain
an estimate for 1997 we fitted the annual average costs on time and subtracted the estimated annual decrease in
investment costs from the average 1996 investment costs.

 12

http://www.cne.es


improvements in country-specific factors (i.e., costs for territorial planning activities, 

connections to the grid, and foundations etc). For this reason we test the assumption that 

learning by doing (in our model captured by cumulative capacity) is partly globally and partly 

nationally determined. We therefore also estimate the learning equation with the cumulative

capacity variable constructed by weighting global cumulative capacity (75 percent) and 

national cumulative capacity (25 percent). The reason for this is that on average the wind 

turbine (which can be bought on the global market) constitute approximately 75 percent of 

total wind power investment costs, while the remaining costs (installation, electric

connections, siting etc.) constitute about 25 percent of the total. The data for cumulative world

capacity was obtained from the Earth-Policy Institute.

Annual public R&D expenditure data from the International Energy Agency’s online 

database were used to construct the knowledge stock variable.6 For this, assumptions are

needed on the time lag between R&D expenditures and their addition to the knowledge stock 

as well as the depreciation rate of the knowledge stock. Klaassen et al. (2003) survey previous 

studies on these issues, and based on earlier work they suggest a time lag of 2 years and a 

depreciation rate of 3 percent. These are also the assumptions employed in this paper. Table 1 

summarizes the variables used in the empirical analysis and includes some descriptive

statistics for each of the variables.

In estimating the diffusion and learning equations we have to consider a number of 

important econometric issues. We assume that both equations have an additive error structure, 

and we decompose each of the error terms, nt and nt , into two components so that:

ntnnt

ntnnt     (16)

where n  and n  are the country-specific effects, while nt  and nt  are the remainder

stochastic disturbance terms. The country-specific errors may be interpreted as unobserved 

fundamental differences in wind diffusion and innovation across the four countries. These 

may include geographic differences such as wind conditions and/or institutional variations

6 Unfortunately no data on private R&D expenses in the wind power sector are available, and are therefore not
included in the model estimations.
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such as ownership patterns and planning and permitting constraints.7 We assume that these

differences are fixed over time for a given country, and we can then eliminate the country-

specific components by introducing different intercepts for the different countries. This 

approach is referred to as the fixed-effects model and it overcomes the bias in the estimation

results that can occur in the presence of unobserved country effects that are correlated with 

the regressors (e.g., Baltagi, 1995). It also means that our estimates are based only on within-

country variations, i.e., on time series variations.

As was noted in section 3 both underlying theory and intuition suggest that investment

costs (innovation) and cumulative capacity (diffusion) could be viewed as being endogenous 

and thus simultaneously determined. In order to test for the simultaneity problem, we

employed the Hausman specification test (Hausman, 1978). When we tested whether 

investment costs for wind power is an endogenous variable in the diffusion equation we could 

reject the null hypothesis of no simultaneity at the one percent significance level. This 

problem of simultaneity was solved by the use of instrumental variables. We regressed the

endogenous variable (wind power investment costs) on a set of variables considered 

exogenous, and employed the fitted values from this first regression as instruments.8 It could 

however be reasonable to expect some of the explanatory variables in the learning equation to 

be exogenous as well. If learning occurs as a result of increased installed cumulative capacity 

and if cumulative capacity is determined by investment costs as well, the cumulative capacity 

would be an endogenous variable in the learning equation. The feed-in price and knowledge 

stock could also be expected to be endogenous variables since the feed-in prices include 

subsidies received by wind producers and these, as well as investments in R&D, might

decline as a result of cost reductions. However, when we performed the Hausman

specification test for the cumulative capacity variable, the feed-in price variable, the stock of

knowledge variable in the learning equation we found no support for endogeneity. Therefore,

we applied OLS when estimating the learning equation. 

The use of instrumental variable techniques and the estimation of one equation at a time

builds on the assumption that the remaining error terms in the two equations ( nt  and nt ) are

independent and not correlated. If this is not the case, though, the estimations could be 

improved by using three-stage least squares estimation techniques.

7 Toke (2002) compares the impact of ownership on wind power diffusion in Denmark and the UK. In Denmark
local co-operatives own a large share of the windmills installed, and this has proved to be an effective way of
enforcing an ambitious central wind promoting policy while at the same time avoiding local opposition.
8 These instruments include the investment costs for gas, the feed-in price, the knowledge stock, the wind-
generated electricity output, and the country specific dummies.

 14



Table 1: Descriptive Statistics 
Variables Mean Std. Dev. Min Max

Cumulative installed capacity (MW)

Denmark 618 499 83 1744
Germany 1317 1426 60 4400
United Kingdom 213 137 4 406
Spain 348 509 0.01 1584
Sweden 96 85 8 241

Feed-in prices (US cents per kWh)

Denmark 10.3 1.1 8.9 12.8
Germany 11.1 1.3 8.9 12.8
United Kingdom 13.4 7.3 5.0 21.4
Spain 9.3 1.7 0.7 12
Sweden 4.6 0.6 3.3 5.3

Investment cost for wind (US$ per kW)

Denmark 1406 240 1039 1828
Germany 1628 289 1338 2080
United Kingdom 1751 321 1306 2193
Spain 1593 354 1201 2268
Sweden 1194 193 870 1446

Investment costs for gas (Levelized
lifetime costs, US$ per kWh)

Denmark 0.06 0.004 0.05 0.07
Germany 0.04 0.005 0.03 0.05
United Kingdom 0.04 0.003 0.03 0.04
Spain 0.04 0.008 0.03 0.05
Sweden 0.04 0.007 0.03 0.05

Stock of knowledge (R&D expenditures)

Denmark 48 19 21 77
Germany 197 38 155 260
United Kingdom 119 16 88 131
Spain 27 1.5 25 95
Sweden 107 6 98 115

Returns-to-scale (Electricity generated
from wind power, Mtoe)

Denmark 0.09 0.07 0.01 0.26
Germany 0.16 0.17 0.04 0.48
United Kingdom 0.04 0.03 0.01 0.08
Spain 0.03 0.03 0.01 0.08
Sweden 0.02 0.01 0.009 0.04

The choice between the system method estimation and single equation estimation is 

however not clear-cut. Although the system methods are asymptotically better, they have two 

problems. First, any specification error in the structure of the model will be spread throughout

the system. Second, the gains in efficiency by using system method estimation in finite 

samples are doubtful, the finite sample variance of three-stage least squares estimation may

well be equal or even larger than the variance of two-stage least squares estimation (Greene,
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2000, p 698). In our case, the correlation coefficient of the estimated error terms of the

diffusion and the learning equations was relatively low (-0.31). Given the limitations

associated with three-stage least squares estimation and the relatively weak correlation, we

apply two-stage least squares estimation.

We also extend the above use of dummy variables to test the assumption of common slope 

coefficients for the feed-in price variable in the learning and diffusion equations between 

different support schemes. Specifically, we multiply the feed-in price by the dummy variable

for the UK since it applied a competitive bidding scheme during the study period. This 

approach permits us to test the null hypotheses that marginal increases in the feed-in price 

have equal effects on cost development and on diffusion in countries with different public 

support schemes for wind power.

Finally, the addition of a time trend as an explanatory variable can be used to test the 

robustness of the parameter estimates. A time trend is generally assumed to capture the 

general technological progress not captured by any of the other variables, and if the learning

coefficients are actually capturing the impact of learning activities within the industry they

will remain statistically significant also after a time trend has been included. When Papineau 

(2005) performed such tests of the robustness on learning curve estimates for solar 

photovoltaic, solar thermal and wind energy, she found that the estimates of the impact of 

cumulative capacity on costs were highly sensitive to adding a time trend to the model. We

perform similar tests of the robustness of our estimates, both for the diffusion equation and 

the learning equation, (see section 5 and Appendix B).

5. Empirical Results

Table 2 presents the parameter estimation results for the diffusion equation. All variables 

except the country dummies are in logarithms. In a second model specification we present the 

results of our test of equal impact on diffusion of wind power between different support 

schemes with respect to marginal changes in the feed-in price. The hypothesis of no serial 

correlation between the error terms could be rejected at the one percent significance level 

when a Godfrey test for AR (1) was performed (Greene, 2003). Therefore, all results are 

estimated after correcting for autocorrelation, applying the Cochrane-Orcutt procedure.

The first column of Table 2 indicates, as would be expected, that an increase in the feed-in

price leads, ceteris paribus, to the installment of more windmills, this impact is however only

statistically significant at the 15 percent level. The results indicate that the most important

 16



driving force behind the diffusion of windmills is reductions in investment costs. Wind power

investment costs have fallen substantially due to innovation efforts during the last 10-15 

years, and such efforts provide an important explanation to the increase in installed wind

power capacity in Europe. This role of investment costs implies that a close scrutiny of the 

determinants of these cost reductions is motivated, and we revert to this question when 

considering the estimation results for the learning equation.

Table 2: Parameter Estimates for Diffusion Equation

Model Specification I Model Specification II 
Variables Estimates t-ratios Estimates t-ratios
Feed-in price 0.943 1.608 2.018 1.622
Investment cost
for wind

-7.078 *** -4.151 -7.697 *** -3.909

Investment costs
for gas 

-0.600 -0.588 -0.978 -0.828

Denmark 53.387 *** 4.043 54.265 *** 3.738
Germany 54.624 *** 4.016 55.384 *** 3.706
UK 53.577 *** 3.864 57.184 *** 3.659
Spain 53.306 *** 3.902 54.198 *** 3.609
Sweden 50.754 *** 3.775 52.210 *** 3.522
Feed-in price*UK
(slope dummy)

-1.212 ** -2.138

R2 = 0.50 R2 = 0.51

* = Statistically significant at the 10 percent level.
** = Statistically significant at the 5 percent level.
*** = Statistically significant at the 1 percent level.

The negative sign of the estimated impact of investment costs in gas-generated power 

would suggest that decreased costs in gas generation induce an increased willingness to invest

in the wind industry, which is not in accordance with our a priori expectations. This

coefficient is however not statistically significant. Probably this reflects the fact that we have

been unable to implement entirely satisfactory proxies for the costs of power generation 

substitutes in our model (e.g., the assumption of static prices). However, the lack of results 

consistent with economic theory in this area may also reflect that wind power still is 

essentially a non-commercial power generation option, which relies heavily on government

support. Investments are not always made because they are currently cheaper than the

alternatives; however, the future competitive position of wind power is expected to improve

substantially – not the least in the light of climate policy – and it therefore makes sense for 

power generators to invest in order to gain learning experiences and remain competitive in the

longer run. We also tested whether the coal price affects the diffusion of wind power. 
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According to our results this impact was however highly statistically insignificant and the

coal price was therefore not included in the model specification presented in Table 2. 

The interpretations of the country dummy coefficients in the diffusion model are of

limited empirical interest, but technically they show the differences in windmill capacities

across countries for the case when feed-in prices, investment costs, coal prices would be equal 

across all countries. As was noted in section 3, these differences are likely to stem from cross-

country variations in wind conditions and/or institutional arrangements, but it is not possible 

here to distinguish between the relative contributions of these factors behind diffusion.

In the literature on wind power diffusion it is often suggested that since a fixed feed-in 

tariff system imposes less uncertainty on the account of the wind power investor, it is likely to 

encourage more diffusion than is the case for a competitive bidding system (e.g., Menanteau

et al., 2003; Meyer, 2003). Our model permits an explicit test of this widespread notion. 

Specifically, we introduce an interactive slope-dummy variable for the feed-in price variable 

and the UK dummy. The UK is the only country of the four included that supports wind 

power through a competitive bidding system, and we test whether an equal one percent

increase in the feed-in tariff has a different impact on the cumulative capacity in the UK than 

is the case in the other three countries (which all rely on fixed feed-in tariff systems). The

results of this exercise are presented in the second column of Table 2. The results lend some

support for the notion that the UK competitive bidding system is less effective in inducing 

wind power diffusion than the other countries’ fixed tariff support schemes. A one percent 

increase in the feed-in tariff implies on average a 2.0 percent increase in the cumulative

capacity of wind power in Denmark, Germany, Spain, and Sweden while the corresponding 

impact in the UK is only 0.8 percent. This difference in impact associated with the UK system

is also statistically significant. Hence, our results provide support for the statement that the 

design of the support scheme matters for the outcome in terms of diffusion.

Appendix B presents the results of estimating model I with a time trend included as an

explanatory variable. The time variable represents general technical progress that is not 

captured by any of the other variables included in the model. The results proved to be fairly 

erratic in the sense that adding an explicit time trend changed the estimated coefficients in 

terms of magnitude as well as statistical significance. The contra-intuitive negative coefficient

for investments in gas became statistically significant while the economically and statistically 

reasonable estimate of the investment cost coefficient for wind power is no longer statistically 

significant after the time trend is added to the model. The coefficient for the time trend is also
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highly statistically significant. This clearly puts the robustness of the diffusion model in 

doubt.

Table 3 shows the parameter estimates for the learning curve equation. Again, the 

difference between the first and the second model specification is that in the second

specification we perform a similar test as we did in the diffusion model above, namely of 

whether the impact on cost reductions are equal between fixed feed-in systems as the ones 

prevailing in Denmark, Germany, Spain and Sweden, and bidding systems, as the one 

prevailing in the UK during our study period. Again, we could reject the hypothesis of no 

autocorrelation at the one percent significance level when we performed the Godfrey test for 

AR (1) and the results in Table 3 are obtained after taking this autocorrelation into account.

Table 3: Parameter Estimates for Learning Curve Equation 

Model Specification I Model Specification II 
Variables Estimates t-ratios Estimates t-ratios
Cumulative capacity
(learning by doing)

-0.102 ** -3.019 -0.103 *** -2.979

Stock of knowledge
(learning by
searching)

-0.044 -0.324 -0.047 -0.344

Returns-to-scale -0.005 -0.136 -0.005 -0.140
Feed-in price 0.181 ** 2.514 0.161 1.199
Denmark 7.581 *** 13.599 7.640 *** 12.347
Germany 7.835 *** 10.822 7.900 *** 10.128
United Kingdom 7.531 *** 11.434 7.759 *** 11.414
Spain 7.588 *** 14.940 7.641 *** 13.612
Sweden 7.394 *** 11.018 7.439 *** 10.760
Time trend
Feed-in price*UK
(slope dummy)

0.023 0.161

R2 = 0.66 R2 = 0.67

* = Statistically significant at the ten percent level.
** = Statistically significant at the five percent level.
*** = Statistically significant at the one percent level.

We first note that both learning parameters, learning-by-doing and learning-by-searching,

have the expected negative signs, although only the learning-by-doing parameter is significant 

from a statistical point of view. The parameter estimates in the first model specification

imply, for instance, a learning-by-doing rate of 6.8 percent. Our estimate is in the lower range

of typical learning rates reported in previous studies on wind power learning (e.g., McDonald 

and Schrattenholzer, 2000). This may be due to the fact that our focus is on a relatively recent 

time period and on countries in which wind power is a relatively mature technology close to 

being commercialized. As is shown, in the learning model where learning-by-doing is 
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assumed to be essentially globally determined, the learning-by-doing rate becomes

significantly higher.

Furthermore, the results show that we cannot reject the null hypothesis that the returns-to-

scale parameter equals zero. We also find that an increase in the feed-in price implies, ceteris

paribus, higher investment costs. This effect is significant, both from an economic and a 

statistical point of view, and it shows that as prices and/or subsidies increase there is less 

reason for the wind generator to keep costs down by, for instance, selecting relatively 

favorable (i.e., low-cost) sites. In Germany, for instance, the fairly generous fixed tariffs for

wind producers have created windfall profits for wind generators at favorable sites but have 

also induced windmill installations at sites with poor wind conditions or expensive grid

connections and thus high costs. In addition, as subsidies are high there will be fewer 

incentives to keep costs down in existing windmills. This suggests that it is very important for

policy makers to set appropriate feed-in tariffs. For new technologies some kind of feed-in 

tariffs are necessary as they encourage diffusion, learning-by-doing activities and ultimately

cost reductions. However, apart from this they also restrict competition and thus induce 

higher-cost windmills to come into operation. This latter effect is likely to be more destructive

for relatively mature technologies (i.e., technologies with high diffusion levels) such as wind 

power. Thus, clearly announced gradual decreases in feed-in tariff levels over the lifetime of 

the windmill may be an important element of an efficient renewable energy technology

policy. Recent policy developments also move in this direction. The new German so-called

Renewable Energy Sources Act of 2000 stipulates decreasing feed-in tariffs over the years in 

order to take into account technical progress over the lifetimes of the mills. The Danish

Council for Sustainable Energy has proposed a similar arrangement for renewable energy 

sources in Denmark.

Previous analysts have suggested that the incentives to reduce costs differ across support 

schemes and are generally lower in a fixed feed-in tariff system than in a competitive bidding

system. The latter system encourages competition among different producers (and thus cost

reductions) because of the pressures of the bidding process, and the UK system is often

brought forward in support of this argument (e.g., Mitchell, 2000). In order to provide a 

quantitative test of this notion, we added an interactive slope-dummy variable for the feed-in

price variable and the UK dummy, and a corresponding coefficient, to the learning curve 

equation. The result from this test is presented in the second column of Table 3, and shows

that we found no support of different marginal impact of changed feed-in prices between 

different support schemes for wind power. This result is in contrast with earlier analyses, 
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which stress that competitive bidding systems will produce stronger incentives for cost 

reductions than fixed tariff systems. One reason for our result may be that even though fixed 

feed-in tariffs do not promote competition as such between generators, technical progress 

increases the producers’ surplus and in this way encourages them to innovate. In a 

competitive bidding system, however, the surplus that is attributed to producers is normally

more limited since the marginal bidding price decreases as a result of technical advances 

(Menanteau et al., 2003).

The results also show that when we introduce the UK slope-dummy variable the statistical 

significance of the feed-in price diminishes, suggesting that the impact on cost reductions of 

changes in the feed-in price tends to be determined largely by the UK case. Thus, our 

tentative results are based on only one country with a competitive bidding system. It would, 

for instance, be useful to include also Ireland and France – both of which have (or have had) 

competitive bidding systems for wind power – in the model estimations. However, this has

not been possible due to data limitations.

Our learning curve estimates are – as was the case in the diffusion model – also sensitive

to the addition of a time trend (see Appendix B). There are two problematic differences

between the results reported in the estimations with and with out the time trend, respectively.

The first is that the statistical significance of both the wind investment cost and the feed-in 

price coefficient was eroded when the time trend was included in the model. Moreover, the 

estimated sign of the learning by searching coefficient became positive, and this unexpected

result is also statistically significant at the five percent significance level. This result implies

that investments in R&D would, ceteris paribus, increase costs and this result is, clearly,

unexpected and difficult to explain in any meaningful way.

The above learning curve results are based on the assumption that learning-by-doing is a 

pure national phenomenon, while in Appendix C we also present the results from estimations

of the same model assuming the existence of global learning. Overall the results are very 

similar to those presented above, with the exception that the estimated learning-by-doing rate 

is significantly higher, 16 percent compared to 7 percent. A simple technical explanation to

this result is that global wind power capacity is overall much larger in absolute; this implies

also that it is more ‘difficult’ to double this capacity. These results illustrates however the

importance of defining the geographical scope of learning-by-doing activities. The model

results are however equally sensitive to the addition of a time trend, and the slope-dummy test 

of the cost impact of marginal increases in the feed-in price provides no support for neither a 

positive nor a negative impact.
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6. Concluding Remarks

This paper has examined the quantitative impacts of different economic and political factors 

on innovation activities and diffusion in the wind energy sector. Previous empirical studies 

and theoretical considerations suggest that innovation and cost reductions are a necessary 

condition for the successful diffusion of wind power, but the opposite is also true. For this 

reason we developed a simultaneous innovation-diffusion econometric model, which was 

estimated using a panel data set covering five significant wind power producing countries in 

Europe. Our research effort has been limited due to data availability reasons, but the results

still indicate that further quantitative analysis of renewable energy diffusion should be fruitful 

and serve as a complement to the vast number of case studies in the field.

The results suggest that a number of factors are important in determining innovation and 

diffusion patterns in the wind energy industry. Most notably, the role of price subsidies – and 

in particular a fixed feed-in price system – is important for the diffusion of wind power, but 

there is a need to carefully design the time development of the tariff levels. Increases in the 

feed-in price for wind power promote diffusion of wind capacity, which in turn encourages 

learning and generates cost reductions. However, there exists also a direct negative effect of 

feed-in price increases on learning. The reasons for this are that high feed-in prices (a) induce

wind power producers to select high-cost sites (e.g., locations with expensive grid

connections and/or poor wind conditions); and (b) discourage the competitive pressure from

other energy sources, and – as a result – innovation activities become less attractive. This

notion has an important policy implication since it suggests that there exists an opportunity 

cost in the promotion of new technologies. Diffusion encourages learning but the measures

implemented to bring about diffusion may in themselves deter learning, and the net effect is 

ambiguous. From a methodological point of view this notion parallels the so-called Lucas 

critique as it is outlined in the macroeconomics literature. Lucas (1976) points out that it may

be a bad practice for analysts to use an estimated econometric model found suitable for one 

time period when attempting to predict what will happen in another period but under a 

different set of policy rules.

Finally, we show that cost reductions in the wind power sector are induced by learning-

by-doing activities, but we find very little evidence of significant R&D impacts on cost

reduction (i.e., learning-by-searching). Our results also show that the design of the support 

scheme appears to have only limited impacts on innovation patterns in the wind energy sector,

but it matters more for technology diffusion. Most importantly, the results lend some support 
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for the notion that the UK competitive bidding system is (ceteris paribus) less effective in 

inducing wind power diffusion than the other countries’ fixed tariff support schemes. Still, 

additional research is needed before more definite conclusions can be drawn, not the least 

considering the data limitations inherent in the present study and also given the fact that many

countries now are reforming their renewable energy promotion systems and some are moving

towards green certificate systems.

The results are overall however sensitive to the inclusion of a time trend and the short data 

series, and this is a serious drawback for econometric analyses of technology learning and 

diffusion. The inclusion of time trends indicates that the results presented above are not 

robust. This is likely to be a common problem in many learning curve studies, but is largely 

neglected in most previous studies. Overall this calls for more detailed studies of the sources

of technical change in general and learning-by-doing impacts in particular.
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Appendix A: The Levelized (Lifetime) Costs of Gas-fired Power Generation 

In order to compare the economics of different power generating technologies, a project

appraisal technique is needed. The most common approach is to use a discounted cash flow 

model (DCF). For power generation an extension of DCF, the levelized cost (LC) 

methodology is widely used. The LC model takes the net present value (NPV) of all power

generation costs divided with the NPV of the power plant’s lifetime output so that:
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where Ct represents the capital costs, Mt operation and maintenance costs, Ft fuel costs, Pt

carbon price, and Et is the net electrical output. T is the economic lifetime of the plant and r

represents the private discount rate. The LC model generates an internal average life time cost 

per unit electricity generated, 

The investment costs reported in the updates of the OECD-reports Projected Costs of

Generating Electricity (1992, 1998) were used as starting points when the levelized costs 

(LC) for gas-fired power generation for each country and year were calculated. For year 1991, 

the projected levelized investment costs expressed in USmill per kWh, were available for

Denmark, Spain, Sweden, and the UK (OECD, 1992). For year 1996, country-specific 

investment costs were available only for Denmark and Spain (OECD, 1998). Thus, for

Germany European averages of these costs were used as estimates for both 1991 and 1996. 

For Sweden and the UK, no country specific costs were reported in the 1998 report. Country 

specific costs for Sweden and the UK in 1996 were thus obtained by using these countries 

costs in relation to the European average cost in 1991 (assuming that these cost shares were 

constant). In order to obtain cost estimates for each country and year, cost reductions were 

assumed to be linear and the average annual cost decline between 1991 and 1996 were 

assumed to be the prevailing during the years before 1991 as well as the years after 1996. 

Then, this levelized investment cost for each country was added to the levelized fuel cost for 

each country and year. The gas prices used were obtained from the IEA database (annual). 

Since no gas prices were available for Sweden, we used European import costs as a proxy for 

these Swedish costs. The lifetime fuel costs, per kWh, were calculated under the same
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assumptions as the OECD investment costs; i.e., a load factor of 75 percent, 40-year lifetime

and a discount rate of 5 percent. Since the power sector in the UK primarily is owned by 

private producers a higher discount rate, 10 percent, were used for UK. Operation and 

maintenance costs for gas power production are thus not included. These costs constitute to a

relatively low share of total costs (the European average in the 1998 report constituted to less 

than 10 percent) so this is not considered to be a major drawback. Finally, all costs and prices

were deflated to 1998 prices using country specific GDP-deflators.
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Appendix B: Results with Time Trends Included in the Models 

Parameter Estimates for Diffusion Equation 

Variables Estimates t-ratios
Feed-in price 0.587 ** 2.160
Investment cost for
wind

-0.392 -0.254

Investment costs
for gas 

-1.429 *** -2.957

Denmark -4.329 -0.362
Germany -4.815 -0.391
UK -6.771 -0.541
Spain -6.083 -0.494
Sweden -7.350 -0.609
Time trend 0.281 *** 5.565

R2 = 0.90 

* = Statistically significant at the 10 percent level.
** = Statistically significant at the 5 percent level.
*** = Statistically significant at the 1 percent level.

Parameter Estimates for Learning Curve Equation 

Model Specification I 
Variables Estimates t-ratios
Cumulative capacity
(learning by doing)

-0.024 -0.579

Stock of knowledge
(learning by
searching)

0.279 ** 2.121

Returns-to-scale 0.045 1.357
Feed-in price 0.065 1.038
Denmark 6.775 *** 12.681
Germany 6.636 *** 9.666
United Kingdom 6.932 *** 11.600
Spain 7.195 *** 15.962
Sweden 6.702 *** 11.694
Time trend -0.065 *** -3.668

R2 = 0.82

* = Statistically significant at the 10 percent level.
** = Statistically significant at the 5 percent level.
*** = Statistically significant at the 1 percent level.
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Appendix C: Results for Semi-Global Learning Curve Model 

Model Specification I Model Specification II Model Specification III
Variables Estimates t-ratios Estimates t-ratios Estimates t-ratios
Weighted cumulative
capacity (learning by
doing)

-0.251 *** -4.781 -0.017 -0.081 -0.258 *** -4.756

Stock of knowledge
(learning by
searching)

0.088 0.710 0.305 1.357 0.101 0.793

Returns-to-scale 0.042 1.288 0.055 1.593 0.050 1.411
Feed-in price 0.062 0.919 0.052 0.768 0.121 1.019
Denmark 8.815 *** 15.388 6.756 *** 3.610 8.710 *** 14.442
Germany 8.898 *** 13.177 6.580 *** 3.109 8.770 *** 12.300
UK 9.114 *** 13.766 6.945 *** 3.490 9.191 *** 13.529
Spain 9.085 *** 15.743 7.237 *** 4.259 9.004 *** 15.089
Sweden 8.882 *** 13.358 6.753 *** 3.450 8.832 *** 13.079
Time trend -0.071 -1.156
Feed-in price*UK
(slope dummy)

-0.080 -0.604

R2 = 0.74 R2 = 0.89 R2 = 0.83 

Note: Learning-by-doing assumed to be partly global (75 percent) and partly national (25 percent).

* = Statistically significant at the ten percent level.
** = Statistically significant at the five percent level.
*** = Statistically significant at the one percent level.
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Appendix I. Letter and selected parts of the questionnaire in English A

The Environment and Your Household 
At present, a joint research program is in progress at the universities in Luleå, Linköping and 
Umeå. The purpose of the project is to increase the knowledge about how people perceive 
different environmental problems and different households’ attitude towards measures that 
aims at improving the environment. Such knowledge is important when future environmental
policies in Sweden are designed. The Swedish Environmental Protection Agency and The 
Swedish Research Council for Environment, Agricultural Sciences, and Spatial Planning are 
funding the project and it is carried out in cooperation with your municipality.

The investigation is addressed people ages 20 – 75 in four Swedish municipalities. You are
one of the randomly chosen participants. It is voluntary to participate in the study but we
hope, naturally, that you will answer the questions in this questionnaire. Your answers will 
only be presented after being statistically processed so that the anonymity of each participant 
is guaranteed. To ensure the reliability of the results of the survey it is very important that all 
selected participants answer the questionnaire 

Answer the questions as soon as possible and return the completed questionnaire to us in the 
enclosed pre-stamped envelope. We are grateful if you do not skip any question.

The code number on the first page of the survey makes it possible for us to note that you have 
answered so we do not have to bother you with reminders. Thereafter, the link between code 
number and name will be removed.

If you have any questions about the survey, you may contact us at the phone numbers given 
below.

Kind regards, 

Research Assistant Project Manager
Fredrik Gärling Patrik Söderholm 
Transportation Research Unit Department of Business Administration and 
Umeå University Social Sciences, Luleå University of Technology 
fredrik.garling@trum.umu.se patrik.soderholm@ies.luth.se
090-786 5540 0920-492078

Addresses have been obtained from the local register in your Municipality.

mailto:garling@trum.umu.se
mailto:soderholm@ies.luth.se


Appendix I. Letter and selected parts of the questionnaire in English A

QUESTIONS ABOUT YOU AND YOUR HOUSEHOLD

1. I am   Female   Male 

2. I am ______ years old 

3. I am   Living alone   Married/cohabiting 

4. My highest level of education is:
Elementary school or equivalent 
Senior high school or equivalent 
College or university
Other:______________________

5. My primarily occupation is:
Wage earning, full time
Wage earning, part time
Studying
Job-seeking
Home working, parental leave 
Retiree, on disablement pension 
Other:______________________

6. I/we have ______ (number) children at home ages  _______________________ 

7. Total household income before taxes is _________________SEK/month 

8a. I live in: 8b. My housing is:
an apartment  rented 
a row house  tenant owned
a single family house  owned by me/us
other:______________  other:_______________ 

9. My household’s cost for heating the home is:
based on the consumption of my household 
based on the consumption of my household and my neighbors  (association)
included in the rent (fixed tariff) 
do not know 

10. Is your house heated with electricity (electricity heating)?
  Yes   No   Do not know   Do not live in a house

11. My household’s cost for electricity consumed in the house is: 
based on the consumption of my household 
based on the consumption of my household and my neighbors (association)
included in the rent (fixed tariff) 
do not know 

1



Appendix I. Letter and selected parts of the questionnaire in English A

ATTITUDE TOWARDS THE ENVIRONMENT

20. Here follows a number of statements about the environment. State to what extent you
agree or disagree with each of the items. (Mark the number that best corresponds to your 
opinion)

Disagree Disagree Unsure Agree Agree
 entirely partly partly entirely

The balance of nature is strong enough to cope 1 2 3 4 5
with the impacts of modern industrial nations.

Humans have a right to modify the natural 1 2 3 4 5
environment to suit their needs.

Plants and animals have as much right as humans 1 2 3 4 5
to exist. 

Despite our special abilities, humans are still subject 1 2 3 4 5
to the laws of nature.

Humans were meant to rule over the rest of nature. 1 2 3 4 5

The earth is like a spaceship with very limited room 1 2 3 4 5
and resources.

When humans interfere with nature it often produces 1 2 3 4 5
disastrous consequences.

We are approaching the limit of the number of people 1 2 3 4 5
the earth can support.

The earth has plenty of natural resources if we just 1 2 3 4 5
learn how to develop them.

Humans are severely abusing the environment. 1 2 3 4 5 

Humans’ ingenuity will insure that we do not make  1 2 3 4 5
the earth unlivable.

If things continue on their present course, we will 1 2 3 4 5
soon experience a major ecological catastrophe. 

Humans will eventually learn enough about how 1 2 3 4 5
nature works to be able to control it. 

The so-called “ecological crisis” facing human kind 1 2 3 4 5
has been greatly exaggerated.

The balance of nature is very delicate and 1 2 3 4 5
easily upset.___________________________________________________________________________
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Appendix I. Letter and selected parts of the questionnaire in English A

QUESTIONS ABOUT ”GREEN” CONSUMER GOODS

Now we would like to ask you some questions about environmentally labeled electricity.
Electricity from wind power, biomass power, solar power and existing hydropower can be 
environmentally labeled, while electricity produced from, for instance, coal, oil, natural gas or 
nuclear power do not fulfill the requirements for any environmental labeling. Since the generation
of environmentally labeled electricity is associated with higher costs, it also becomes more
expensive for the electricity consumer. Most of the major electricity suppliers in Sweden offer
their customers the option to choose to buy environmentally labeled electricity.

51. Has your household at any time deliberately chosen to buy environmentally labeled
electricity, and thereby also paid more for the household electricity?

 No  Yes  Do not know

52. To what extent do you believe that other households in your municipality choose to buy 
environmentally labeled electricity?
To a very small To a very high

 extent extent
1 2 3 4 5 ___

53. State the extent to which you agree or disagree with each of the following statements. 
 Disagree Disagree Unsure Agree Agree

entirely partly  partly entirely
The generation of electricity that is not
environmentally labeled is a threat to 1 2 3 4 5
my health and my well-being.

The generation of electricity that is not
environmentally labeled is so hazardous that 1 2 3    4 5
measures targeted at reducing such production
must be implemented immediately.__________________________________________________________

QUESTION 54 IS ADDRESSED ONLY TO YOU WHO HAS THE OPTION TO CHOOSE 
ELECTRICITY SUPPLIER (IF YOU, FOR INSTANCE, LIVE IN YOUR OWN HOUSE). IF
YOU DO NOT HAVE THE OPTION TO CHOOSE ELECTRICITY SUPPLIER, CONTINUE
TO QUESTION 55.

Investigations show that about 75 percent of all Swedish households can consider buying
“green-labelled” electricity, and about 40 percent of all households can also consider paying
more for “green-labelled” electricity than for electricity that is not “green-labelled”. We are 
now interested in the extent to which your household would be willing to purchase electricity
labelled as “green”.

Envisage now that at the time when you are to renew the contract with your electricity supply 
company, you will only be able to choose between two options: A and B. A represents “green” 
labelled electricity while B represents electricity without any “green” label. An average household 
who does not purchase environmentally labelled electricity today pays about 80 öre per kWh for its
electricity. For “green” labelled electricity, however, an extra cost is added.
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Appendix I. Letter and selected parts of the questionnaire in English A

For a typical residential household without electricity heating a price increase of 2 öre per kWh 
implies a higher cost of about 100 SEK per year, 4 öre per kWh implies about 200 SEK per year
and 10 öre implies about 500 SEK per year. For a typical residential household with electricity 
heating a price increase of 2 öre per kWh implies a higher cost of about 400 SEK per year, 4 öre 
per kWH implies 800 SEK per year and 10 öre per kWh implies 2000 SEK in higher electricity 
costs.

54. Envisage now that you are about to renew the contract with your electricity supplier. 
Which alternative, A or B, do you choose in each of the three choice situations (1, 2, 3) 
below? (Check the box for the alternative you choose in each choice situation)
1

A. Environmentally labeled electricity Increase with 2 öre per kWh 

B. No environmental label No price change 

2

C. Environmentally labeled electricity Increase with 4 öre per kWh 

D. No environmental label No price change 

3

E. Environmentally labeled electricity Increase with 10 öre per kWh

F. No environmental label No price change 

55. The following statements deal with your motives when you are choosing between
environmentally labeled electricity and electricity without any environmental label. To what 
extent do you agree or disagree with these statements?

Disagree Disagree Unsure Agree Agree
entirely partly  partly entirely

I would like to buy environmentally labeled 1 2 3 4 5
electricity but I cannot afford it.

I would rather support environmental improvements 1 2 3 4 5
in other areas.

I want to buy environmentally labeled electricity 1 2 3 4 5
because then I feel like a responsible person.

I want to buy environmentally labeled electricity 1 2 3 4 5
because I want others to see me as a responsible 
person.

Important people living close to me want me to buy 1 2 3 4 5
environmentally labeled electricity.

The state and the municipality want me to buy 1 2 3 4 5
environmentally labeled electricity.

I don’t want to buy environmentally labeled electricity 1 2 3 4 5 
since I already support environmentally labeled
electricity through the so-called electricity certificate fee.___________________________________

4



Appendix I. Letter and selected parts of the questionnaire in English A

56. Do you live close enough to any of the following electricity sources to consider yourself 
having personal experience of the environmental impacts that arise in association with the 
generation of electricity from these sources? (Check the box for the alternative that best
corresponds to your opinion)
 Yes No Do not know

Wind power

Hydropower

Nuclear power

Biomass fueled power 

Fossil fueled power (coal, oil, or natural gas) 

57. To what extent do you agree or disagree with the following statements about 
environmentally labeled electricity?

Entirely Partly Partly Agree
 disagree disagree Unsure agree entirely
I feel a personal responsibility to purchase environ- 
mentally labeled electricity in order to contribute to 1 2 3 4 5
a better environment.

In reality environmentally labeled electricity is not
more “green” than electricity without any environ- 1 2 3 4 5
mental label. 

It is difficult to know what environmental quality
standards environmentally labeled electricity comply 1 2 3 4 5 
with.

Environmentally labeled electricity should not be 
allowed to have higher cost than electricity without 1 2 3 4 5
any environmental label.

If I choose to buy environmentally labeled electricity
this does not necessarily imply increased production 1 2 3 4 5
from “green” sources. 

I’m not interested in environmentally labeled
electricity because I cannot be sure that environ- 1 2 3 4 5
mentally labeled electricity will be delivered to my
household.

It is the responsibility of the government to make sure 1 2 3 4 5
that the generation of electricity is environmentally
benign.

It is the responsibility of electricity companies to make 1 2 3 4 5
sure that the generation of electricity is environmentally
benign.

THANK YOU FOR YOUR COOPERATION!
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QUESTIONS ABOUT YOU AND YOUR HOUSEHOLD

1. I am   Female   Male 

2. I am ______ years old 

3. I am   Living alone   Married/cohabiting 

4. My highest level of education is:
Elementary school or equivalent 
Senior high school or equivalent 
College or university
Other:______________________

5. My primarily occupation is:
Wage earning, full time
Wage earning, part time
Studying
Job-seeking
Home working, parental leave 
Retiree, on disablement pension 
Other:______________________

6. I/we have ______ (number) children at home ages  _______________________ 

7. Total household income before taxes is _________________SEK/month 

8a. I live in: 8b. My housing is:
an apartment  rented 
a row house  tenant owned
a single family house  owned by me/us
other:______________  other:_______________ 

9. My household’s cost for heating the home is:
based on the consumption of my household 
based on the consumption of my household and my neighbors  (association)
included in the rent (fixed tariff) 
do not know 

10. Is your house heated with electricity (electricity heating)?
  Yes   No   Do not know   Do not live in a house

11. My household’s cost for electricity consumed in the house is: 
based on the consumption of my household 
based on the consumption of my household and my neighbors (association)
included in the rent (fixed tariff) 
do not know 

1
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ATTITUDE TOWARDS THE ENVIRONMENT

20. Here follows a number of statements about the environment. State to what extent you
agree or disagree with each of the items. (Mark the number that best corresponds to your 
opinion)

Disagree Disagree Unsure Agree Agree
 entirely partly partly entirely

The balance of nature is strong enough to cope 1 2 3 4 5
with the impacts of modern industrial nations.

Humans have a right to modify the natural 1 2 3 4 5
environment to suit their needs.

Plants and animals have as much right as humans 1 2 3 4 5
to exist. 

Despite our special abilities, humans are still subject 1 2 3 4 5
to the laws of nature.

Humans were meant to rule over the rest of nature. 1 2 3 4 5

The earth is like a spaceship with very limited room 1 2 3 4 5
and resources.

When humans interfere with nature it often produces 1 2 3 4 5
disastrous consequences.

We are approaching the limit of the number of people 1 2 3 4 5
the earth can support.

The earth has plenty of natural resources if we just 1 2 3 4 5
learn how to develop them.

Humans are severely abusing the environment. 1 2 3 4 5 

Humans’ ingenuity will insure that we do not make  1 2 3 4 5
the earth unlivable.

If things continue on their present course, we will 1 2 3 4 5
soon experience a major ecological catastrophe. 

Humans will eventually learn enough about how 1 2 3 4 5
nature works to be able to control it. 

The so-called “ecological crisis” facing human kind 1 2 3 4 5
has been greatly exaggerated.

The balance of nature is very delicate and 1 2 3 4 5
easily upset.___________________________________________________________________________
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QUESTIONS ABOUT ”GREEN” CONSUMER GOODS

Now we would like to ask you some questions about environmentally labeled electricity.
Electricity from wind power, biomass power, solar power and existing hydropower can be 
environmentally labeled, while electricity produced from, for instance, coal, oil, natural gas or 
nuclear power do not fulfill the requirements for any environmental labeling. Since the generation
of environmentally labeled electricity is associated with higher costs, it also becomes more
expensive for the electricity consumer. Most of the major electricity suppliers in Sweden offer
their customers the option to choose to buy environmentally labeled electricity.

51. Has your household at any time deliberately chosen to buy environmentally labeled
electricity, and thereby also paid more for the household electricity?

 No  Yes  Do not know

52. To what extent do you believe that other households in your municipality choose to buy 
environmentally labeled electricity?
To a very small To a very high

 extent extent
1 2 3 4 5 ___

53. State the extent to which you agree or disagree with each of the following statements. 
 Disagree Disagree Unsure Agree Agree

entirely partly  partly entirely
The generation of electricity that is not
environmentally labeled is a threat to 1 2 3 4 5
my health and my well-being.

The generation of electricity that is not
environmentally labeled is so hazardous that 1 2 3    4 5
measures targeted at reducing such production
must be implemented immediately.__________________________________________________________

QUESTION 54 IS ADDRESSED ONLY TO YOU WHO HAS THE OPTION TO CHOOSE 
ELECTRICITY SUPPLIER (IF YOU, FOR INSTANCE, LIVE IN YOUR OWN HOUSE). IF
YOU DO NOT HAVE THE OPTION TO CHOOSE ELECTRICITY SUPPLIER, CONTINUE
TO QUESTION 55.

There are Swedish households that buy “green-labelled” electricity. In 2002, 8 percent of 
total Swedish electricity consumption was labelled “green”, but the major share of the total 
demand for “green-labelled” electricity stem from private companies and state enterprises
(e.g., Swedish Railways). The households’ share was thus smaller than that. We are now 
interested in the extent to which your household would be willing to purchase electricity
labelled as “green”.

Envisage now that at the time when you are to renew the contract with your electricity supply 
company, you will only be able to choose between two options: A and B. A represents “green” 
labelled electricity while B represents electricity without any “green” label. An average household 
who does not purchase environmentally labelled electricity today pays about 80 öre per kWh for its
electricity. For “green” labelled electricity, however, an extra cost is added.
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For a typical residential household without electricity heating a price increase of 2 öre per kWh 
implies a higher cost of about 100 SEK per year, 4 öre per kWh implies about 200 SEK per year
and 10 öre implies about 500 SEK per year. For a typical residential household with electricity 
heating a price increase of 2 öre per kWh implies a higher cost of about 400 SEK per year, 4 öre 
per kWH implies 800 SEK per year and 10 öre per kWh implies 2000 SEK in higher electricity 
costs.

54. Envisage now that you are about to renew the contract with your electricity supplier. 
Which alternative, A or B, do you choose in each of the three choice situations (1, 2, 3) 
below? (Check the box for the alternative you choose in each choice situation)
1

A. Environmentally labeled electricity Increase with 2 öre per kWh 

B. No environmental label No price change 

2

C. Environmentally labeled electricity Increase with 4 öre per kWh 

D. No environmental label No price change 

3

E. Environmentally labeled electricity Increase with 10 öre per kWh

F. No environmental label No price change 

55. The following statements deal with your motives when you are choosing between
environmentally labeled electricity and electricity without any environmental label. To what 
extent do you agree or disagree with these statements?

Disagree Disagree Unsure Agree Agree
entirely partly  partly entirely

I would like to buy environmentally labeled 1 2 3 4 5
electricity but I cannot afford it.

I would rather support environmental improvements 1 2 3 4 5
in other areas.

I want to buy environmentally labeled electricity 1 2 3 4 5
because then I feel like a responsible person.

I want to buy environmentally labeled electricity 1 2 3 4 5
because I want others to see me as a responsible 
person.

Important people living close to me want me to buy 1 2 3 4 5
environmentally labeled electricity.

The state and the municipality want me to buy 1 2 3 4 5
environmentally labeled electricity.

I don’t want to buy environmentally labeled electricity 1 2 3 4 5 
since I already support environmentally labeled
electricity through the so-called electricity certificate fee___________________________________
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56. Do you live close enough to any of the following electricity sources to consider yourself 
having personal experience of the environmental impacts that arise in association with the 
generation of electricity from these sources? (Check the box for the alternative that best
corresponds to your opinion)
 Yes No Do not know

Wind power

Hydropower

Nuclear power

Biomass fueled power 

Fossil fueled power (coal, oil, or natural gas) 

57. To what extent do you agree or disagree with the following statements about 
environmentally labeled electricity?

Entirely Partly Partly Agree
 disagree disagree Unsure agree entirely

I feel a personal responsibility to purchase environ- 
mentally labeled electricity in order to contribute to 1 2 3 4 5
a better environment.

In reality environmentally labeled electricity is not
more “green” than electricity without any environ- 1 2 3 4 5
mental label. 

It is difficult to know what environmental quality
standards environmentally labeled electricity comply 1 2 3 4 5 
with.

Environmentally labeled electricity should not be 
allowed to have higher cost than electricity without 1 2 3 4 5
any environmental label.

If I choose to buy environmentally labeled electricity
this does not necessarily imply increased production 1 2 3 4 5
from “green” sources. 

I’m not interested in environmentally labeled
electricity because I cannot be sure that environ- 1 2 3 4 5
mentally labeled electricity will be delivered to my
household.

It is the responsibility of the government to make sure 1 2 3 4 5
that the generation of electricity is environmentally
benign.

It is the responsibility of electricity companies to make 1 2 3 4 5
sure that the generation of electricity is environmentally
benign.

THANK YOU FOR YOUR COOPERATION!
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Miljön och Ditt hushåll 

Just nu pågår ett gemensamt forskningsprojekt vid universiteten i Luleå, Linköping och 
Umeå. Syftet med projektet är att öka kunskapen om hur människor uppfattar olika 
miljöproblem samt hushållens inställning till åtgärder som syftar till att förbättra miljön.
Sådan kunskap är betydelsefull för utformning av framtida miljöarbete i Sverige.
Naturvårdsverket och Formas finansierar projektet och undersökningen utförs i samarbete
med Din kommun.

Undersökningen vänder sig till personer i åldrarna 20 – 75 år i fyra kommuner i Sverige. Du 
är en av de slumpmässigt utvalda deltagarna. Det är frivilligt att medverka i undersökningen 
men vi hoppas givetvis att Du vill besvara frågorna i detta frågeformulär. Dina svar kommer
endast att redovisas i statistiskt bearbetad form och varje deltagares anonymitet är garanterad. 
För att resultaten av undersökningen skall bli tillförlitliga är det mycket viktigt att alla utvalda 
personer besvarar frågeformuläret.

Besvara frågorna så fort som möjligt och skicka det ifyllda formuläret till oss i det bifogade
portofria svarskuvertet. Vi är tacksamma om Du inte hoppar över någon fråga. 

Det kodnummer som finns på formulärets första sida gör det möjligt för oss att notera att just
Du har svarat så att vi inte behöver besvära Dig med påminnelser. Därefter kommer
kopplingen mellan kodnummer och namn att tas bort.

Har Du några frågor angående undersökningen kan Du kontakta oss på nedanstående 
telefonnummer.

Med vänlig hälsning 

Forskningsassistent Projektledare 
Fredrik Gärling Patrik Söderholm 
Transportforskningsenheten, Institutionen för industriell ekonomi och 
Umeå universitet samhällsvetenskap, Luleå tekniska universitet
fredrik.garling@trum.umu.se patrik.soderholm@ies.luth.se
090-786 5540 0920-492078

Adressuppgifterna har erhållits från Kommunregistret i Din kommun.

mailto:garling@trum.umu.se
mailto:soderholm@ies.luth.se
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FRÅGOR OM DIG OCH DITT HUSHÅLL

1. Jag är   Kvinna   Man 

2. Jag är ______ år

3. Jag är   Ensamstående   Gift/sammanboende

4. Min högsta genomförda utbildning är:
Grundskola/folkskola
Gymnasieskola/folkhögskola
Universitet/högskola
Annat:______________________

5. Min huvudsakliga sysselsättning är:
Förvärvsarbete, heltid
Förvärvsarbete, deltid
Studerande
Arbetssökande
Hemarbetande, föräldraledig
Pensionär, sjukpensionär
Annat:______________________

6. Jag/vi har ______ (antal) hemmavarande barn i åldrarna _______________________ 

7. Hushållets sammanlagda inkomst före skatt är _________________kronor/månad 

8a. Jag bor i: 8b. Mitt boende:
lägenhet är en hyresrätt 
radhus är en bostadsrätt 
fristående villa  ägs av mig/oss
annat:______________ annat:_______________

9. Mitt hushålls kostnad för uppvärmning av bostaden:
baseras på mitt hushålls förbrukning
baseras på mitt hushålls och mina grannars förbrukning (samfällighet)
ingår i hyran (fast avgift) 
vet ej

10. Sker uppvärmningen av Din villa med elektricitet (elvärme)?
  Ja   Nej   Vet ej   Bor ej i villa

11. Mitt hushålls kostnad för hushållsel som används i bostaden: 
baseras på mitt hushålls förbrukning
baseras på mitt hushålls och mina grannars förbrukning (samfällighet)
ingår i hyran (fast avgift) 
vet ej

1
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INSTÄLLNING TILL MILJÖN 

20. Nu följer ett antal påståenden om miljön. Ange i vilken utsträckning Du instämmer i eller 
tar avstånd från vart och ett av påståendena. (Ringa in den siffra som bäst svarar mot Din 
uppfattning)

Tar helt Tar delvis Osäker Instämmer Instämmer
avstånd ifrån avstånd ifrån delvis helt

Balansen i naturen är tillräckligt stark för att klara av 
de moderna industrinationernas påverkan. 1 2 3 4 5

Människan har rätt att förändra naturen efter
sina behov. 1 2 3 4 5 

Växter och djur har lika stor rätt att existera som
människor. 1 2 3 4 5 

Trots våra speciella förmågor lyder vi människor
fortfarande under naturens lagar. 1 2 3 4 5 

Människorna är ämnade att härska över naturen. 1 2 3 4 5 

Jorden kan liknas vid en rymdfarkost med mycket
begränsade utrymmen och resurser. 1 2 3 4 5

När människan ingriper i naturens förlopp får det
ofta katastrofala följder. 1 2 3 4 5

Vi närmar oss gränsen för den folkmängd jorden
kan föda. 1 2 3 4 5 

Jorden har gott om naturresurser bara vi lär oss hur
vi ska använda dem. 1 2 3 4 5

Människan förgriper sig allvarligt på naturen. 1 2 3 4 5

Människans uppfinningsrikedom kommer att
garantera att vi inte gör jorden obeboelig. 1 2 3 4 5

Om utvecklingen fortsätter som hittills kommer vi
snart att få uppleva en stor ekologisk katastrof. 1 2 3 4 5

Så småningom kommer människan att lära sig
tillräckligt om hur naturen fungerar för att kunna 
kontrollera den. 1 2 3 4 5 

Den så kallade ”ekologiska krisen” som
mänskligheten står inför har kraftigt överdrivits. 1 2 3 4 5

Balansen i naturen är väldigt känslig och rubbas lätt. 1 2 3 4 5 

2



Appendix I. Letter and selected parts of the questionnaire in Swedish A

FRÅGOR OM MILJÖMÄRKTA VAROR 

Vi vill nu ställa Dig några frågor om miljömärkt elektricitet. El från vindkraft, biobränsle, 
solceller och befintlig vattenkraft kan ”märkas” med Bra Miljöval, medan el som exempelvis
producerats med kol, olja, naturgas eller kärnkraft inte uppfyller kraven för miljömärkning.
Eftersom produktionen av miljömärkt el är dyrare blir också miljömärkt el dyrare för
konsumenten.  De flesta större elbolagen i Sverige erbjuder sina kunder möjligheten att köpa
miljömärkt el.

51. Har Ni i ert hushåll någon gång medvetet valt att köpa miljömärkt el, och därmed också 
betalat mer för hushållselen? 

Nej  Ja  Vet ej

52. I vilken utsträckning tror Du att andra hushåll i Din kommun köper miljömärkt el?

I mycket liten I mycket stor
 utsträckning utsträckning

1 2 3 4 5 
53. Ange i vilken utsträckning Du instämmer i eller tar avstånd från vart och ett av följande 
påståenden.

Tar helt Tar delvis Instämmer Instämmer
 avstånd ifrån avstånd ifrån Osäker delvis helt

Produktionen av el som inte är miljömärkt
är ett hot mot min hälsa och mitt välbefinnande. 1 2 3 4 5 

Produktionen av el som inte är miljömärkt är så 
farlig att åtgärder för att minska sådan produktion
måste sättas in omedelbart. 1 2 3    4     5 

FRÅGA 54 RIKTAR SIG ENDAST TILL DIG SOM SJÄLV KAN VÄLJA ELLEVERANTÖR
(EXEMPELVIS DU SOM BOR I VILLA). DU SOM INTE KAN VÄLJA ELLEVERANTÖR,
GÅ VIDARE TILL FRÅGA 55. 

Det finns undersökningar som visar att ungefär 75 procent av alla hushåll i Sverige kan 
tänka sig att köpa miljömärkt el, och ungefär 40 procent av alla hushåll kan dessutom tänka 
sig att betala mer för miljömärkt el än för el som inte är miljömärkt. Vi är nu intresserade 
av i vilken utsträckning Ert hushåll skulle vara villigt att köpa el med Bra Miljöval-
märkning.

Tänk Dig nu att när Du ska förnya avtalet med Din elleverantör så kan Du välja mellan två 
alternativ, A eller B. A representerar miljömärkt el medan B representerar icke-miljömärkt el. För 
ett genomsnittligt hushåll som inte köper miljömärkt el kostar elen idag cirka 80 öre per kWh. För 
miljömärkt el tillkommer dock en extra kostnad.

För ett typiskt villahushåll utan elvärme innebär en prishöjning på 2 öre per KWh en ökad 
kostnad på ungefär 100 kronor per år, 4 öre per KWh innebär ungefär 200 kronor per år och 10 öre 
innebär ungefär 500 kronor per år. För ett typiskt villahushåll med elvärme innebär en 
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prishöjning på 2 öre per KWh en ökad kostnad på ungefär 400 kronor per år, 4 öre per KWh 
innebär 800 kronor och 10 öre per KWh innebär 2000 kronor i högre elkostnader.

54. Tänk Dig att Du ska förnya avtalet med Din elleverantör. Vilket alternativ, A eller B, 
väljer Du i var och en av de tre valsituationerna (1, 2, 3) nedan? (Kryssa för det alternativ Du 
väljer för varje valsituation)
1

A. El med ”Bra-miljöval” märkning Höjning med 2 öre per kWh 

B. Ingen miljömärkning Ingen prisförändring 

2

A. El med ”Bra-miljöval” märkning Höjning med 4 öre per kWh 

B. Ingen miljömärkning Ingen prisförändring 

3

A. El med ”Bra-miljöval” märkning Höjning med 10 öre per kWh

B. Ingen miljömärkning Ingen prisförändring 

55. Följande påståenden handlar om Dina motiv när Du väljer mellan miljömärkt och icke-
miljömärkt el. I vilken utsträckning instämmer Du i eller tar avstånd från dessa påståenden? 

Tar helt Tar delvis Instämmer Instämmer
avstånd ifrån avstånd ifrån Osäker delvis helt

Jag skulle vilja köpa miljömärkt el men jag har inte råd. 1 2 3 4 5

Jag vill hellre stödja miljöförbättrande åtgärder inom
andra områden. 1 2 3 4 5 

Jag vill köpa miljömärkt el för då känner jag mig
som en ansvarsfull person. 1 2 3 4 5

Jag vill köpa miljömärkt el för att jag vill att andra
ska se mig som en ansvarsfull person. 1 2 3 4 5

Viktiga personer i min närhet vill att jag ska köpa
miljömärkt el. 1 2 3 4 5 

Stat och kommun vill att jag ska köpa miljömärkt el. 1 2 3 4 5

Jag vill inte köpa miljömärkt el eftersom jag redan
stöder miljömärkt el via den s.k. elcertifikatavgiften. 1 2 3 4 5

4
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56. Bor Du så nära något eller några av följande elproduktionskällor att Du anser att Du har 
personlig erfarenhet av de miljöeffekter som uppstår i samband med elproduktionen från 
dessa? (Kryssa för det svarsalternativ som bäst svarar mot Din uppfattning)

Ja Nej Vet ej

Vindkraft

Vattenkraft

Kärnkraft

Biobränsleeldade kraftverk 

Förbränning av fossila bränslen (kol, olja eller naturgas) 

57. I vilken utsträckning instämmer Du i eller tar avstånd från följande påståenden om 
miljömärkt el? 

Tar helt Tar delvis Instämmer Instämmer
avstånd ifrån avstånd ifrån Osäker delvis helt

Jag känner ett personligt ansvar att köpa miljömärkt
el för att bidra till en bättre miljö. 1 2 3 4 5

Miljömärkt el är i realiteten inte mer miljövänlig än
icke-miljömärkt el. 1 2 3 4 5 

Det är svårt att veta vad det är för miljökrav som
miljömärkt el uppfyller. 1 2 3 4 5 

Miljömärkt el ska inte få kosta mer än icke- 
miljömärkt el. 1 2 3 4 5 

Om jag väljer att köpa miljömärkt el är det inte alls
säkert att det verkligen innebär ökad produktion av 
miljömärkt el. 1 2 3 4 5 

Miljömärkt el intresserar mig inte eftersom jag inte
kan vara säker på att jag får miljömärkt el till just
mitt hushåll. 1 2 3 4 5 

Det är statens ansvar att se till att elproduktionen är
miljövänlig. 1 2 3 4 5 

Det är elbolagens ansvar att se till att elproduktionen 
är miljövänlig. 1 2 3 4 5 

TACK FÖR DIN MEDVERKAN!
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FRÅGOR OM DIG OCH DITT HUSHÅLL 

1. Jag är   Kvinna   Man 

2. Jag är ______ år

3. Jag är   Ensamstående   Gift/sammanboende

4. Min högsta genomförda utbildning är:
Grundskola/folkskola
Gymnasieskola/folkhögskola
Universitet/högskola
Annat:______________________

5. Min huvudsakliga sysselsättning är:
Förvärvsarbete, heltid
Förvärvsarbete, deltid
Studerande
Arbetssökande
Hemarbetande, föräldraledig
Pensionär, sjukpensionär
Annat:______________________

6. Jag/vi har ______ (antal) hemmavarande barn i åldrarna _______________________ 

7. Hushållets sammanlagda inkomst före skatt är _________________kronor/månad 

8a. Jag bor i: 8b. Mitt boende:
lägenhet är en hyresrätt 
radhus är en bostadsrätt 
fristående villa  ägs av mig/oss
annat:______________ annat:_______________

9. Mitt hushålls kostnad för uppvärmning av bostaden:
baseras på mitt hushålls förbrukning
baseras på mitt hushålls och mina grannars förbrukning (samfällighet)
ingår i hyran (fast avgift) 
vet ej

10. Sker uppvärmningen av Din villa med elektricitet (elvärme)?
  Ja   Nej   Vet ej   Bor ej i vill

11. Mitt hushålls kostnad för hushållsel som används i bostaden: 
baseras på mitt hushålls förbrukning
baseras på mitt hushålls och mina grannars förbrukning (samfällighet)
ingår i hyran (fast avgift) 
vet ej

1
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INSTÄLLNING TILL MILJÖN 

20. Nu följer ett antal påståenden om miljön. Ange i vilken utsträckning Du instämmer i eller 
tar avstånd från vart och ett av påståendena. (Ringa in den siffra som bäst svarar mot Din 
uppfattning)

Tar helt Tar delvis Osäker Instämmer Instämmer
avstånd ifrån avstånd ifrån delvis helt

Balansen i naturen är tillräckligt stark för att klara av 
de moderna industrinationernas påverkan. 1 2 3 4 5

Människan har rätt att förändra naturen efter
sina behov. 1 2 3 4 5 

Växter och djur har lika stor rätt att existera som
människor. 1 2 3 4 5 

Trots våra speciella förmågor lyder vi människor
fortfarande under naturens lagar. 1 2 3 4 5 

Människorna är ämnade att härska över naturen. 1 2 3 4 5 

Jorden kan liknas vid en rymdfarkost med mycket
begränsade utrymmen och resurser. 1 2 3 4 5

När människan ingriper i naturens förlopp får det
ofta katastrofala följder. 1 2 3 4 5

Vi närmar oss gränsen för den folkmängd jorden
kan föda. 1 2 3 4 5 

Jorden har gott om naturresurser bara vi lär oss hur
vi ska använda dem. 1 2 3 4 5

Människan förgriper sig allvarligt på naturen. 1 2 3 4 5

Människans uppfinningsrikedom kommer att
garantera att vi inte gör jorden obeboelig. 1 2 3 4 5

Om utvecklingen fortsätter som hittills kommer vi
snart att få uppleva en stor ekologisk katastrof. 1 2 3 4 5

Så småningom kommer människan att lära sig
tillräckligt om hur naturen fungerar för att kunna 
kontrollera den. 1 2 3 4 5 

Den så kallade ”ekologiska krisen” som
mänskligheten står inför har kraftigt överdrivits. 1 2 3 4 5

Balansen i naturen är väldigt känslig och rubbas lätt. 1 2 3 4 5 
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FRÅGOR OM MILJÖMÄRKTA VAROR 

Vi vill nu ställa Dig några frågor om miljömärkt elektricitet. El från vindkraft, biobränsle, 
solceller och befintlig vattenkraft kan ”märkas” med Bra Miljöval, medan el som exempelvis
producerats med kol, olja, naturgas eller kärnkraft inte uppfyller kraven för miljömärkning.
Eftersom produktionen av miljömärkt el är dyrare blir också miljömärkt el dyrare för
konsumenten.  De flesta större elbolagen i Sverige erbjuder sina kunder möjligheten att köpa
miljömärkt el.

51. Har Ni i ert hushåll någon gång medvetet valt att köpa miljömärkt el, och därmed också 
betalat mer för hushållselen? 

   Nej    Ja   Vet ej

52. I vilken utsträckning tror Du att andra hushåll i Din kommun köper miljömärkt el?

I mycket liten I mycket stor
 utsträckning utsträckning

1 2 3 4 5 

53. Ange i vilken utsträckning Du instämmer i eller tar avstånd från vart och ett av följande 
påståenden.

Tar helt Tar delvis Instämmer Instämmer
avstånd ifrån avstånd ifrån Osäker delvis  helt 

Produktionen av el som inte är miljömärkt
är ett hot mot min hälsa och mitt välbefinnande. 1 2 3   4     5 

Produktionen av el som inte är miljömärkt är så 
farlig att åtgärder för att minska sådan produktion
måste sättas in omedelbart. 1 2 3    4     5 

FRÅGA 54 RIKTAR SIG ENDAST TILL DIG SOM SJÄLV KAN VÄLJA ELLEVERANTÖR
(EXEMPELVIS DU SOM BOR I VILLA). DU SOM INTE KAN VÄLJA ELLEVERANTÖR,
GÅ VIDARE TILL FRÅGA 55. 

Det finns hushåll i Sverige som köper elektricitet med Bra Miljöval-märkning. Av den totala
elkonsumtionen i Sverige år 2002 var ca 8 procent miljömärkt, men huvuddelen av 
efterfrågan på miljömärkt el stod företag och myndigheter för (t.ex. SJ). Hushållens andel 
var således mindre än så. Vi är nu intresserade av i vilken utsträckning Ert hushåll skulle 
vara villigt att köpa el med Bra Miljöval-märkning. 

Tänk Dig nu att när Du ska förnya avtalet med din elleverantör så kan Du välja mellan två 
alternativ, A eller B. A representerar miljömärkt el medan B representerar icke-miljömärkt el. För 
ett genomsnittligt hushåll som inte köper miljömärkt el kostar elen idag cirka 80 öre per kWh. För 
miljömärkt el tillkommer dock en extra kostnad.

För ett typiskt villahushåll utan elvärme innebär en prishöjning på 2 öre per KWh en ökad 
kostnad på ungefär 100 kronor per år, 4 öre per KWh innebär ungefär 200 kronor per år och 10 öre 
innebär ungefär 500 kronor per år. För ett typiskt villahushåll med elvärme innebär en 
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prishöjning på 2 öre per KWh en ökad kostnad på ungefär 400 kronor per år, 4 öre per KWh 
innebär 800 kronor och 10 öre per KWh innebär 2000 kronor i högre elkostnader.

54. Tänk Dig att Du ska förnya avtalet med Din elleverantör. Vilket alternativ, A eller B, 
väljer Du i var och en av de tre valsituationerna (1, 2, 3) nedan? (Kryssa för det alternativ Du 
väljer för varje valsituation)
1

A. El med ”Bra-miljöval” märkning Höjning med 2 öre per kWh

B. Ingen miljömärkning Ingen prisförändring

2

A. El med ”Bra-miljöval” märkning Höjning med 4 öre per kWh

B. Ingen miljömärkning Ingen prisförändring

3

A. El med ”Bra-miljöval” märkning Höjning med 10 öre per kWh

B. Ingen miljömärkning Ingen prisförändring

55. Följande påståenden handlar om Dina motiv när Du väljer mellan miljömärkt och icke-
miljömärkt el. I vilken utsträckning instämmer Du i eller tar avstånd från dessa påståenden?

Tar helt Tar delvis Instämmer Instämmer
avstånd ifrån avstånd ifrån Osäker delvis helt

Jag skulle vilja köpa miljömärkt el men jag har
inte råd. 1 2 3 4 5 

Jag vill hellre stödja miljöförbättrande åtgärder
inom andra områden. 1 2 3 4 5

Jag vill köpa miljömärkt el för då känner jag mig
som en ansvarsfull person. 1 2 3 4 5

Jag vill köpa miljömärkt el för att jag vill att andra
ska se mig som en ansvarsfull person. 1 2 3 4 5

Viktiga personer i min närhet vill att jag ska köpa
miljömärkt el. 1 2 3 4 5 

Stat och kommun vill att jag ska köpa miljömärkt el. 1 2 3 4 5

Jag vill inte köpa miljömärkt el eftersom jag redan
stöder miljömärkt el via den s.k. elcertifikatavgiften. 1 2 3 4 5
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56. Bor Du så nära något eller några av följande elproduktionskällor att Du anser att Du har 
personlig erfarenhet av de miljöeffekter som uppstår i samband med elproduktionen från 
dessa? (Kryssa för det svarsalternativ som bäst svarar mot Din uppfattning)
 Ja Nej Vet ej

Vindkraft

Vattenkraft

Kärnkraft

Biobränsleeldade kraftverk 

Förbränning av fossila bränslen (kol, olja eller naturgas) 

57. I vilken utsträckning instämmer Du i eller tar avstånd från följande påståenden om 
miljömärkt el?

Tar helt Tar delvis Instämmer Instämmer
avstånd ifrån avstånd ifrån Osäker delvis helt

Jag känner ett personligt ansvar att köpa miljömärkt
el för att bidra till en bättre miljö. 1 2 3 4 5

Miljömärkt el är i realiteten inte mer miljövänlig än
icke-miljömärkt el. 1 2 3 4 5 

Det är svårt att veta vad det är för miljökrav som
miljömärkt el uppfyller. 1 2 3 4 5 

Miljömärkt el ska inte få kosta mer än icke- 
miljömärkt el. 1 2 3 4 5 

Om jag väljer att köpa miljömärkt el är det inte alls
säkert att det verkligen innebär ökad produktion av 
miljömärkt el. 1 2 3 4 5 

Miljömärkt el intresserar mig inte eftersom jag inte
kan vara säker på att jag får miljömärkt el till just 
mitt hushåll. 1 2 3 4 5 

Det är statens ansvar att se till att elproduktionen är
miljövänlig. 1 2 3 4 5 

Det är elbolagens ansvar att se till att elproduktionen 
är miljövänlig. 1 2 3 4 5 

TACK FÖR DIN MEDVERKAN!

5





Appendix II 





Appendix II. Letter and questionnarire in English A

Hallo,
At present, a joint research program about the households and the environment is in progress 
at the universities in Luleå, Linköping and Umeå. The purpose of this survey is to increase
the knowledge about how people perceive renewable energy and, in particular, their attitude 
towards the measures that are undertaken so as to increase the production of renewable 
energy.

You are one of the 1.200 persons that have been randomly chosen to answer this survey. We
hope that you are willing to help us by filling out the questionnaire as soon as possible and 
return it in the pre-stamped envelope.

In a scientific study like this one it is important that people with different ideas are given the 
opportunity to participate; also those who may not have a particular interest in renewable 
energy or environmental issues. The value of the survey result depends on the responses from 
as many as possible. Your answer can not be replaced by the answer from someone else. The
code number at the top of the first page of the questionnaire makes it possible for us to note 
that you have answered so that we do not have to bother you with unnecessary reminders.
Thereafter, the link between number and name will be removed. Your answer will, of course, 
be treated completely confidentially.

If you have any questions about the survey, you can contact us at the phone numbers given 
below.

Kind regards, 

Ph.D. Candidate Project Manager 
Kristina Ek Patrik Söderholm
Department of Business Administration Department of Business Administration
and Social Sciences and Social Sciences
Luleå University of Technology Luleå University of Technology 
kristina.ek@ltu.se patrik.soderholm@ ltu.se
0920-49 23 01 0920-49 20 78 
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Appendix II. Letter and questionnarire in English A

YOUR ATTITUDE TOWARDS THE ENVIRONMENT

1. A number of statements about the environment are presented below. State to what extent 
you agree or disagree with each of the items. (Mark the number that best corresponds to your 
opinion)

Disagree Disagree Unsure Agree Agree
entirely partly  partly entirely

The balance of nature is strong enough to cope 1 2 3 4 5
with the impacts of modern industrial nations.

Humans have a right to modify the natural 1 2 3 4 5
environment to suit their needs.

Plants and animals have as much right as humans 1 2 3 4 5
to exist. 

Despite our special abilities, humans are still subject 1 2 3 4 5
to the laws of nature.

Humans were meant to rule over the rest of nature. 1 2 3 4 5

The earth is like a spaceship with very limited room 1 2 3 4 5
and resources.

When humans interfere with nature it often produces 1 2 3 4 5
disastrous consequences.

We are approaching the limit of the number of people 1 2 3 4 5
the earth can support.

The earth has plenty of natural resources if we just 1 2 3 4 5
learn how to develop them.

Humans are severely abusing the environment. 1 2 3 4 5 

Humans’ ingenuity will insure that we do not make  1 2 3 4 5
the earth unlivable.

If things continue on their present course, we will 1 2 3 4 5
soon experience a major ecological catastrophe. 

Humans will eventually learn enough about how 1 2 3 4 5
nature works to be able to control it. 

The so-called “ecological crisis” facing human kind 1 2 3 4 5
has been greatly exaggerated.

The balance of nature is very delicate and easily upset. 1 2 3 4 5
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2. A household consumes a number of different products and services, and the production or
consumption of these can affect the environment in different ways. To what extent do you 
believe that the following products and services imply negative effects on the environment?

No negative Large negative
 effect on the Unsure effect on the 

   environment environment

Meat and fish 1 2 3 4 5 

Fruit, berries and vegetables (including potatoes) 1 2 3 4 5

Milk, cheese and egg 1 2 3 4 5

Bread and grain products (including rice) 1 2 3 4 5

Clothes and shoes 1 2 3 4 5 

Water supply 1 2 3 4 5 

Garbage removal 1 2 3 4 5 

Electricity, gas and other fuels 1 2 3 4 5

Furniture and carpets 1 2 3 4 5 

Refrigerator and freezer 1 2 3 4 5 

Washing machine and dishwasher 1 2 3 4 5

Stove and microwave 1 2 3 4 5 

Car 1 2 3 4 5 

Child care (nursery school etc.) 1 2 3 4 5

Boat, marine engine and accessories 1 2 3 4 5 

Travels abroad 1 2 3 4 5 

Travels within the country 1 2 3 4 5

Radio and TV 1 2 3 4 5 

Entertainment (concerts, cinema, sporting events etc.) 1 2 3 4 5

Telephone and mobile phone 1 2 3 4 5
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QUESTIONS ABOUT ELECTRICITY USE IN SWEDEN, ITS 
ENVIRONMENTAL EFFECTS AND YOUR OPINION ABOUT 

RENEWABLE ENERGY

3. State to what extent you agree or disagree with each of the following statements. By
electricity from non-renewable sources we mean nuclear power and fossil fuel power (combustion
of coal, oil or natural gas).

Disagree Disagree Unsure Agree Agree
entirely partly  partly entirely

The generation of electricity from non-renewable
sources is a threat towards plants and animals all 1 2 3 4 5
over the world.

The generation of electricity from non-renewable 
sources is a threat towards peoples health all 1 2 3 4 5
over the world.

The generation of electricity from non-renewable 
sources is a threat towards plants and animals in the 1 2 3 4 5
municipality where I live. 

The generation of electricity from non-renewable 
sources is a threat towards peoples health in the 1 2 3 4 5
municipality where I live. 

The generation of electricity from non-renewable
sources is a threat towards my health and my 1 2 3 4 5 
well-being.

The generation of electricity from non-renewable
sources is so hazardous that measures targeted at 1 2 3 4       5 
reducing such production must be implemented
immediately.

Since May 2003 the law on electricity certificates has been in force in Sweden. The purpose of the 
law is to increase the use of what the law defines as renewable energy sources: primarily solar 
power, wind power, small-scale hydropower and biomass fueled power. The law implies that a 
certain proportion (10 percent at present) of total electricity use must come from renewable 
sources. Renewable electricity is more costly to produce than electricity from non-renewable 
sources. Therefore, in Sweden all electricity consumers pay – through their electricity bill – a so-
called electricity certificate fee. The electricity certificate fee varies between different utilities and
amounts to about 3 öre per kWh at present. How much you pay in electricity certificate fee can be 
seen from your electricity bill.

4. Had you heard about the electricity certificate system before you read this? 

 Yes  No 

5. If yes, to what extent did you know what the electricity certificate system implies?

I knew that I pay an electricity certificate fee but noting about what the system implies.
I knew that I pay an electricity certificate fee and also a little about what the system implies.
I knew that I pay an electricity certificate fee and I knew also well what the system implies.
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We are now interested in the extent to which you are prepared to voluntarily support increased
generation of renewable power, beyond the contribution you already provide by paying the 
certificate fee. Envisage that at the next time when you are to renew the contract with your 
electricity supply company, you will only be able to choose between two options, A and B. 
Alternative A represents the existing mix of power sources in Sweden today, 10 percent from 
renewable energy sources. If you choose alternative B you will pay a higher price for the
electricity, but you also provide additional support to renewable power. Then electricity 
corresponding to 20 percent of your household’s total consumption of electricity will be 
produced by renewable energy sources.

When you answer the questions below it may be useful to know that for an average houseowner
the electricity cost today is about 75 öre per kWh (including about 3 öre in electricity certificate 
fee). For a typical household without electrical heating, a price increase of 1 öre per kWh would
imply an increased cost of about 50 SEK per year, 3 öre per kWh would imply about 150 SEK per 
year and 5 öre would imply about 250 SEK per year. For at typical household with electrical 
heating, a price increase of 1 öre per kWh would imply an increased cost of about 200 SEK per 
year, 3 öre per kWh would imply 600 SEK and 5 öre per kWh would imply 1.000 SEK in higher 
electricity costs.

Envisage that the next time when you are to renew your contract with your electricity supplier you 
can only choose between A and B below. Which alternative do you choose in each of the three 
questions (6, 7 and 8) below? Check the respective box.

6.
Alternative A Alternative B

Present share of renewable power Higher share of renewable power
No price change Price increase of 1 öre per kWh 

7.
Alternative A Alternative B

Present share of renewable power Higher share of renewable power
No price change Price increase of 3 öre per kWh 

8.
Alternative A Alternative B

Present share of renewable power Higher share of renewable power
No price change Price increase of 5 öre per kWh 
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9. The following statements are about your motives when you decide whether to support 
renewable electricity or not. State the extent to which you agree or disagree to each of the 
following statements. 

Disagree Disagree Unsure Agree Agree
entirely partly  partly entirely

I would only consider paying extra for renewable
energy if I knew that all other electricity consumers 1 2 3 4 5 
also do that.

I would rather support environmental improvements 1 2 3 4 5
in other areas.

Important persons who are close to me expect me to 1 2 3 4 5
support increased production from renewable sources. 

I feel a personal responsibility to contribute to 1 2 3 4 5
increased production of renewable electricity.

Renewable energy is not more environmentally 1 2 3 4 5 
benign than non-renewable electricity.

It is difficult to know what environmental standards 1 2 3 4 5
renewable electricity complies with. 

Renewable electricity should not be allowed to cost 1 2 3 4 5
more than non-renewable electricity.

A higher electricity price is no guarantee for increased 1 2 3 4 5
production of renewable energy.

I’m not interested in renewable electricity because I 1 2 3 4 5
cannot be sure than renewable electricity will be
delivered to my household.

10. Do you think you have personal experience of the environmental impacts that arise in 
association with electricity generation from the following sources? 
 Yes No Do not know

Wind power

Hydropower

Nuclear power

Biomass fueled power 

Fossil fueled power (coal, oil, or natural gas) 
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11. How much responsibility do you consider different agents in Sweden have to undertake 
measures that lead to increased share of renewable energy?

Very small Very large
 responsibility responsibility

The state (government, parliament, state authorities) 1 2 3 4 5

The utilities 1 2 3 4 5 

The municipalities 1 2 3 4 5 

The electricity consumers 1 2 3 4 5 

12. How much confidence do you have that different agents in Sweden live up to their 
responsibility for undertaking measures that lead to increased share of renewable energy? 

Very small Very large
confidence  confidence

The state (government, parliament, state authorities) 1 2 3 4 5

The utilities 1 2 3 4 5 

The municipalities 1 2 3 4 5 

The electricity consumers 1 2 3 4 5 
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QUESTIONS ABOUT YOU AND YOUR HOUSEHOLD

13. I am   Female   Male 

14. I am ______ years old 

15. I am   Living alone with children   Married/cohabiting with children 
  Living alone without children   Married/cohabiting without children 

16. My highest level of education is:

Elementary school or equivalent 
Senior high school or equivalent 
College or university
Other, namely:______________________

17. My household’s approximate total income per month before taxes (include all types of 
income such as any sickness allowance, parent’s allowance, study support and/or 
unemployment benefit) is:

Less than 5 000 SEK 
Between 5 001 and 10 000 SEK 
Between 10 001 and 15 000 SEK 
Between 15 001 and 20 000 SEK 
Between 20 001 and 25 000 SEK 
Between 25 001 and 30 000 SEK 
Between 30 001 and 40 000 SEK 
Between 40 001 and 50 000 SEK 
Between 50 001 and 60 000 SEK 
Between 60 001 and 70 000 SEK 
Between 70 001 and 80 000 SEK 
More than 80 000 SEK

18. Is your house heated by electricity?

  Yes   No   Do not know 

THANK YOU FOR YOUR COOPERATION!

Please use the back side if you have any additional general comments. 
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YOUR ATTITUDE TOWARDS THE ENVIRONMENT

1. A number of statements about the environment are presented below. State to what extent 
you agree or disagree with each of the items. (Mark the number that best corresponds to your 
opinion)

Disagree Disagree Unsure Agree Agree
entirely partly  partly entirely

The balance of nature is strong enough to cope 1 2 3 4 5
with the impacts of modern industrial nations.

Humans have a right to modify the natural 1 2 3 4 5
environment to suit their needs.

Plants and animals have as much right as humans 1 2 3 4 5
to exist. 

Despite our special abilities, humans are still subject 1 2 3 4 5
to the laws of nature.

Humans were meant to rule over the rest of nature. 1 2 3 4 5

The earth is like a spaceship with very limited room 1 2 3 4 5
and resources.

When humans interfere with nature it often produces 1 2 3 4 5
disastrous consequences.

We are approaching the limit of the number of people 1 2 3 4 5
the earth can support.

The earth has plenty of natural resources if we just 1 2 3 4 5
learn how to develop them.

Humans are severely abusing the environment. 1 2 3 4 5 

Humans’ ingenuity will insure that we do not make  1 2 3 4 5
the earth unlivable.

If things continue on their present course, we will 1 2 3 4 5
soon experience a major ecological catastrophe. 

Humans will eventually learn enough about how 1 2 3 4 5
nature works to be able to control it. 

The so-called “ecological crisis” facing human kind 1 2 3 4 5
has been greatly exaggerated.

The balance of nature is very delicate and easily upset. 1 2 3 4 5

1
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2. A household consumes a number of different products and services, and the production or
consumption of these can affect the environment in different ways. To what extent do you 
believe that the following products and services imply negative effects on the environment?

No negative Large negative
 effect on the Unsure effect on the 

   environment environment

Meat and fish 1 2 3 4 5 

Fruit, berries and vegetables (including potatoes) 1 2 3 4 5

Milk, cheese and egg 1 2 3 4 5

Bread and grain products (including rice) 1 2 3 4 5

Clothes and shoes 1 2 3 4 5 

Water supply 1 2 3 4 5 

Garbage removal 1 2 3 4 5 

Electricity, gas and other fuels 1 2 3 4 5

Furniture and carpets 1 2 3 4 5 

Refrigerator and freezer 1 2 3 4 5 

Washing machine and dishwasher 1 2 3 4 5

Stove and microwave 1 2 3 4 5 

Car 1 2 3 4 5 

Child care (nursery school etc.) 1 2 3 4 5

Boat, marine engine and accessories 1 2 3 4 5 

Travels abroad 1 2 3 4 5 

Travels within the country 1 2 3 4 5

Radio and TV 1 2 3 4 5 

Entertainment (concerts, cinema, sporting events etc.) 1 2 3 4 5

Telephone and mobile phone 1 2 3 4 5
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QUESTIONS ABOUT ELECTRICITY USE IN SWEDEN, ITS 
ENVIRONMENTAL EFFECTS AND YOUR OPINION ABOUT 

RENEWABLE ENERGY

3. State to what extent you agree or disagree with each of the following statements. By
electricity from non-renewable sources we mean nuclear power and fossil fuel power (combustion
of coal, oil or natural gas).

Disagree Disagree Unsure Agree Agree
entirely partly  partly entirely

The generation of electricity from non-renewable
sources is a threat towards plants and animals all 1 2 3 4 5
over the world.

The generation of electricity from non-renewable 
sources is a threat towards peoples health all 1 2 3 4 5
over the world.

The generation of electricity from non-renewable 
sources is a threat towards plants and animals in the 1 2 3 4 5
municipality where I live. 

The generation of electricity from non-renewable 
sources is a threat towards peoples health in the 1 2 3 4 5
municipality where I live. 

The generation of electricity from non-renewable
sources is a threat towards my health and my 1 2 3 4 5 
well-being.

The generation of electricity from non-renewable
sources is so hazardous that measures targeted at 1 2 3 4       5 
reducing such production must be implemented
immediately.

Since May 2003 the law on electricity certificates has been in force in Sweden. The purpose of the 
law is to increase the use of what the law defines as renewable energy sources: primarily solar 
power, wind power, small-scale hydropower and biomass fueled power. The law implies that a 
certain proportion (10 percent at present) of total electricity use must come from renewable 
sources. Renewable electricity is more costly to produce than electricity from non-renewable 
sources. Therefore, in Sweden all electricity consumers pay – through their electricity bill – a so-
called electricity certificate fee. The electricity certificate fee varies between different utilities and
amounts to about 3 öre per kWh at present. How much you pay in electricity certificate fee can be 
seen from your electricity bill.

4. Had you heard about the electricity certificate system before you read this? 

 Yes  No 

5. If yes, to what extent did you know what the electricity certificate system implies?

I knew that I pay an electricity certificate fee but noting about what the system implies.
I knew that I pay an electricity certificate fee and also a little about what the system implies.
I knew that I pay an electricity certificate fee and I knew also well what the system implies.
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We are now interested in the extent to which you are prepared to support a proposal for an increase 
in the generation of renewable power beyond the present share, 10 percent, through a raise in the 
certificate fee for all electricity consumers. Envisage a situation in which the government has to 
choose between two options, A and B. Alternative A represents electricity generated with the 
present share, 10 percent, of renewable energy sources, while alternative B represents electricity
generated with a higher share of renewable power sources, 20 percent, primarily at the expense of 
reduced nuclear power generation. In the table below you can see how the total electricity
production in Sweden is distributed on the different energy sources in these two alternatives.

Alternative A Alternative B
Hydropower (existing large-scale) 54 percent 54 percent 
Nuclear power 33 percent 25 percent 
Fossil fueled power (combustion of coal, oil, and 
natural gas) 

3 percent 1 percent 

Renewable power (solar, wind, small-scale
hydropower and biomass fueled power) 

10 percent 20 percent 

When you answer the questions below it may be useful to know that for an average houseowner
the electricity cost today is about 75 öre per kWh (including about 3 öre in electricity certificate 
fee). For a typical household without electrical heating, a price increase of 1 öre per kWh would
imply an increased cost of about 50 SEK per year, 3 öre per kWh would imply about 150 SEK per 
year and 5 öre would imply about 250 SEK per year. For at typical household with electrical 
heating, a price increase of 1 öre per kWh would imply an increased cost of about 200 SEK per 
year, 3 öre per kWh would imply 600 SEK and 5 öre per kWh would imply 1.000 SEK in higher 
electricity costs.

6. State for each of the alternatives below whether you would vote Yes to a proposal that 
implies that the electricity production is carried out according to the conditions in alternative
B (20 percent from renewable sources) if it means: 

An increased electricity price for all electricity consumers of 1 öre per kWh   Yes  No

An increased electricity price for all electricity consumers of 3 öre per kWh   Yes  No

An increased electricity price for all electricity consumers of 5 öre per kWh   Yes  No
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7. The following statements are about your motives when you decide whether to support 
renewable electricity or not. State the extent to which you agree or disagree to each of the 
following statements. 

Entirely Partly Partly Agree
 disagree disagree Unsure agree entirely
I would only consider paying extra for renewable
energy if I knew that all other electricity consumers 1 2 3 4 5 
also do that.

I would rather support environmental improvements 1 2 3 4 5
in other areas.

Important persons who are close to me expect me to 1 2 3 4 5
support increased production from renewable sources. 

I feel a personal responsibility to contribute to 1 2 3 4 5
increased production of renewable electricity.

Renewable energy is not more environmentally 1 2 3 4 5 
benign than non renewable electricity.

It is difficult to know what environmental standards 1 2 3 4 5
renewable electricity complies with. 

Renewable electricity should not be allowed to cost 1 2 3 4 5
more than non-renewable electricity.

A higher electricity price is no guarantee for increased 1 2 3 4 5
production of renewable energy.

I’m not interested in renewable electricity because I 1 2 3 4 5
cannot be sure than renewable electricity will be
delivered to my household.

8. Do you think you have personal experience of the environmental impacts that arise in 
association with electricity generation from the following sources? 
 Yes No Do not know

Wind power

Hydropower

Nuclear power

Biomass fueled power 

Fossil fueled power (coal, oil, or natural gas) 
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9. How much responsibility do you consider different agents in Sweden have to undertake
measures that lead to increased share of renewable energy?

Very small Very large
 responsibility responsibility

The state (government, parliament, state authorities) 1 2 3 4 5

The utilities 1 2 3 4 5 

The municipalities 1 2 3 4 5 

The electricity consumers 1 2 3 4 5 

10. How much confidence do you have that different agents in Sweden live up to their 
responsibility for undertaking measures that lead to increased share of renewable energy? 

Very small Very large
confidence  confidence

The state (government, parliament, state authorities) 1 2 3 4 5

The utilities 1 2 3 4 5 

The municipalities 1 2 3 4 5 

The electricity consumers 1 2 3 4 5 
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Appendix II. Questionnaire in English B

QUESTIONS ABOUT YOU AND YOUR HOUSEHOLD

11. I am   Female   Male 

12. I am ______ years old 

13. I am   Living alone with children   Married/cohabiting with children 
  Living alone without children   Married/cohabiting without children 

14. My highest level of education is:

Elementary school or equivalent 
Senior high school or equivalent 
College or university
Other, namely:______________________

15. My household’s approximate total income per month before taxes (include all types of 
income such as any sickness allowance, parent’s allowance, study support and/or 
unemployment benefit) is:

Less than 5 000 SEK 
Between 5 001 and 10 000 SEK 
Between 10 001 and 15 000 SEK 
Between 15 001 and 20 000 SEK 
Between 20 001 and 25 000 SEK 
Between 25 001 and 30 000 SEK 
Between 30 001 and 40 000 SEK 
Between 40 001 and 50 000 SEK 
Between 50 001 and 60 000 SEK 
Between 60 001 and 70 000 SEK 
Between 70 001 and 80 000 SEK 
More than 80 000 SEK

16. Is your house heated by electricity?

  Yes   No   Do not know 

THANK YOU FOR YOUR COOPERATION!

Please use the back side if you have any additional general comments. 
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Appendix II. Letter and questionnaire in Swedish A

Hej,
Just nu pågår ett gemensamt forskningsprogram om hushållen och miljön vid universiteten i 
Luleå, Linköping och Umeå. Syftet med denna enkät är att öka kunskapen om hur människor
uppfattar förnybar el och då i synnerhet deras inställning till de åtgärder som används för att
öka produktionen av förnybar el.

Du är en av de 1200 personer som genom ett slumpmässigt urval har utsetts att besvara denna 
enkät. Vi hoppas att Du vill hjälpa oss genom att så snart som möjligt fylla i det 
frågeformulär som Du fått och återsända det i det frankerade kuvertet.

I en vetenskaplig undersökning som den här är det viktigt att människor med olika 
uppfattning får tillfälle att delta, även de som kanske inte har ett direkt intresse av förnybar 
elproduktion eller miljöfrågor. Värdet av undersökningens resultat är beroende av att så 
många som möjligt besvarar frågeformuläret. Ditt svar kan inte ersättas av någon annans. Det 
kodnummer som finns på formulärets första sida gör det möjligt för oss att notera att just Du 
har svarat så att vi inte behöver besvära Dig med onödiga påminnelser. Därefter kommer
kopplingen mellan kodnummer och namn att tas bort. Ditt svar behandlas naturligtvis helt 
konfidentiellt.

Har Du några frågor angående undersökningen kan Du kontakta oss på nedanstående 
telefonnummer.

Med vänlig hälsning 

Doktorand Projektledare 
Kristina Ek Patrik Söderholm
Institutionen för industriell ekonomi och Institutionen för industriell ekonomi och 
samhällsvetenskap samhällsvetenskap
Luleå tekniska universitet Luleå tekniska universitet 
kristina.ek@ltu.se patrik.soderholm@ ltu.se
0920-49 23 01 0920-49 20 78 
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Appendix II. Letter and questionnaire in Swedish A

DIN INSTÄLLNING TILL MILJÖN 

1. Nedan presenteras ett antal påståenden om miljön. Ange i vilken utsträckning Du 
instämmer i eller tar avstånd från vart och ett av påståendena. (Markera den siffra som bäst 
svarar mot Din uppfattning)

Tar helt Tar delvis Osäker Instämmer Instämmer
avstånd ifrån avstånd ifrån delvis helt

Balansen i naturen är tillräckligt stark för att klara av 
de moderna industrinationernas påverkan. 1 2 3 4 5

Människan har rätt att förändra naturen efter
sina behov. 1 2 3 4 5 

Växter och djur har lika stor rätt att existera som
människor. 1 2 3 4 5 

Trots våra speciella förmågor lyder vi människor
fortfarande under naturens lagar. 1 2 3 4 5 

Människorna är ämnade att härska över naturen. 1 2 3 4 5 

Jorden kan liknas vid en rymdfarkost med mycket
begränsade utrymmen och resurser. 1 2 3 4 5

När människan ingriper i naturens förlopp får det
ofta katastrofala följder. 1 2 3 4 5

Vi närmar oss gränsen för den folkmängd jorden
kan föda. 1 2 3 4 5 

Jorden har gott om naturresurser bara vi lär oss hur
vi ska använda dem. 1 2 3 4 5

Människan förgriper sig allvarligt på naturen. 1 2 3 4 5

Människans uppfinningsrikedom kommer att
garantera att vi inte gör jorden obeboelig. 1 2 3 4 5

Om utvecklingen fortsätter som hittills kommer vi
snart att få uppleva en stor ekologisk katastrof. 1 2 3 4 5

Så småningom kommer människan att lära sig
tillräckligt om hur naturen fungerar för att kunna 1 2 3 4 5
kontrollera den.

Den så kallade ”ekologiska krisen” som
mänskligheten står inför har kraftigt överdrivits. 1 2 3 4 5

Balansen i naturen är väldigt känslig och rubbas lätt. 1 2 3 4 5 
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Appendix II. Letter and questionnaire in Swedish A

2. Ett hushåll köper en rad olika produkter och tjänster, och produktionen eller
användningen av dessa kan påverka miljön på olika sätt. I vilken utsträckning tror Du att 
följande produkter och tjänster för med sig negativa effekter på miljön?
 Ingen negativ Stor negativ

miljöpåverkan Osäker miljöpåverkan

Kött och fisk 1 2 3 4 5 

Frukt, bär och grönsaker (inklusive potatis) 1 2 3 4 5

Mjölk, ost och ägg 1 2 3 4 5

Bröd och spannmålsprodukter (inklusive ris) 1 2 3 4 5

Kläder och skor 1 2 3 4 5 

Vattenförsörjning 1 2 3 4 5 

Sophämtning 1 2 3 4 5 

Elektricitet, gas och andra bränslen 1 2 3 4 5

Möbler och mattor 1 2 3 4 5 

Kylskåp och frys 1 2 3 4 5 

Tvätt- och diskmaskin 1 2 3 4 5 

Spis och mikrovågsugn 1 2 3 4 5 

Bil 1 2 3 4 5 

Barnomsorg (dagis, förskola etc.) 1 2 3 4 5

Båt, båtmotor och tillbehör 1 2 3 4 5

Utlandsresor 1 2 3 4 5 

Inrikes resor 1 2 3 4 5 

Radio och TV 1 2 3 4 5 

Underhållning (konserter, bio, idrottsevenemang etc.) 1 2 3 4 5

Telefon och mobiltelefon 1 2 3 4 5 
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Appendix II. Letter and questionnaire in Swedish A

FRÅGOR OM ELANVÄNDNINGEN I SVERIGE OCH DESS 
MILJÖEFFEKTER SAMT HUR DU SER PÅ FÖRNYBAR EL

3. Ange i vilken utsträckning Du instämmer i eller tar avstånd från vart och ett av följande 
påståenden. Med el från icke-förnybara källor menar vi kärnkraft och fossilkraft (förbränning av 
kol, olja eller naturgas).

Tar helt Tar delvis Instämmer Instämmer
 avstånd ifrån avstånd ifrån Osäker delvis helt

Produktionen av el som inte kommer från förnybara
källor är ett hot mot växter och djur i hela världen. 1 2 3 4 5

Produktionen av el som inte kommer från förnybara
källor är ett hot mot människors hälsa i hela världen. 1 2 3 4 5

Produktionen av el som inte kommer från förnybara
källor är ett hot mot växter och djur i den kommun 1 2 3 4 5
där jag bor.

Produktionen av el som inte kommer från förnybara
källor är ett hot mot människors hälsa i den kommun 1 2 3 4 5
där jag bor.

Produktionen av el som inte kommer från förnybara
källor är ett hot mot min hälsa och mitt välbefinnande. 1 2 3 4 5 

Produktionen av el som inte kommer från förnybara 
källor är så farlig att åtgärder för att minska sådan
produktion måste sättas in omedelbart. 1 2 3 4       5___

Sedan maj 2003 gäller lagen om elcertifikat i Sverige. Syftet med lagen är att öka användningen av 
el som produceras av det som lagen definierar som förnybara elenergikällor: framförallt sol, vind, 
småskalig vattenkraft och biobränslekraft. Lagen innebär att en viss procentandel (för närvarande 
10 procent) av den totala elanvändningen måste komma från förnybara källor. Förnybar el är idag 
dyrare att producera än el från icke-förnybara källor. I Sverige betalar därför alla elkonsumenter – 
via elräkningen – en så kallad elcertifikatavgift. Elcertifikatavgiften varierar mellan olika elbolag 
och uppgår för närvarande till cirka 3 öre per kWh. Hur mycket just Du betalar i elcertifikatavgift 
framgår av Din elräkning. 

4. Hade Du hört talas om elcertifikatsystemet innan Du läste detta? 

 Ja  Nej 

5. Om ja, i vilken utsträckning visste Du vad elcertifikatsystemet innebär?

Jag kände till att jag betalar en elcertifikatavgift men ingenting om vad systemet innebär.
Jag kände till att jag betalar en elcertifikatavgift och även lite om vad systemet innebär. 
Jag kände till att jag betalar en elcertifikatavgift och dessutom kände jag väl till vad systemet
innebär.
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Appendix II. Letter and questionnaire in Swedish A

Nu är vi intresserade av i vilken utsträckning Du är beredd att frivilligt stödja ökad produktion av 
el från förnybara källor, utöver det bidrag som Du redan ger via elcertifikatavgiften. Tänk Dig 
att nästa gång som Du förnyar avtalet med Din elleverantör kan Du endast välja mellan två
alternativ, A och B. Alternativ A representerar den sammansättning av el från olika källor som
gäller i Sverige idag, 10 procent från förnybara källor. Om Du väljer alternativ B får Du betala ett 
högre elpris men då stödjer Du förnybar el ytterligare. Då kommer el motsvarande 20 procent av 
ditt hushålls totala elkonsumtion att produceras av förnybara källor.

När Du svarar på frågorna nedan kan det vara bra att veta att för ett genomsnittligt villahushåll
kostar elen idag cirka 75 öre per kWh (inklusive cirka 3 öre i elcertifikatavgift). För ett typiskt 
villahushåll utan elvärme innebär en prishöjning på 1 öre per kWh en ökad kostnad på ungefär 
50 kronor per år, 3 öre per kWh innebär ungefär 150 kronor per år och 5 öre innebär ungefär 250 
kronor per år. För ett typiskt villahushåll med elvärme innebär en prishöjning på 1 öre per kWh 
en ökad kostnad på ungefär 200 kronor per år, 3 öre per kWh innebär 600 kronor och 5 öre per 
kWh innebär 1000 kronor i högre elkostnader.

Tänk Dig att nästa gång som Du förnyar avtalet med Din elleverantör kan Du endast välja mellan
alternativen A och B nedan. Vilket alternativ väljer Du i var och en av de tre frågorna (6, 7 
och 8) nedan? Markera med kryss.

6.
Alternativ A Alternativ B 

Nuvarande andel förnybar el Högre andel förnybar el 
Ingen prisförändring Prishöjning med 1 öre per kWh 

7.
Alternativ A Alternativ B 

Nuvarande andel förnybar el Högre andel förnybar el 
Ingen prisförändring Prishöjning med 3 öre per kWh 

8.
Alternativ A Alternativ B 

Nuvarande andel förnybar el Högre andel förnybar el 
Ingen prisförändring Prishöjning med 5 öre per kWh 
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Appendix II. Letter and questionnaire in Swedish A

9. Följande påståenden handlar om Dina motiv när Du väljer om Du vill stödja förnybar el 
eller ej. Ange i vilken utsträckning Du instämmer i eller tar avstånd från vart och ett av
följande påståenden.

Tar helt Tar delvis Instämmer Instämmer
avstånd ifrån avstånd ifrån Osäker delvis helt

Jag kan bara tänka mig att betala extra för förnybar el
om jag vet att alla andra elkonsumenter också gör det. 1 2 3 4 5

Jag vill hellre stödja miljöförbättrande åtgärder inom
andra områden. 1 2 3 4 5 

Viktiga personer i min närhet vill att jag ska bidra till
ökad produktion av förnybar el. 1 2 3 4 5

Jag känner ett personligt ansvar att bidra till ökad
produktion av förnybar el. 1 2 3 4 5

Förnybar el är inte mer miljövänlig än icke-förnybar el. 1 2 3 4 5

Det är svårt att veta vad det är för miljökrav som
förnybar el uppfyller. 1 2 3 4 5 

Förnybar el ska inte få kosta mer än icke-förnybar el. 1 2 3 4 5

Ett högre elpris är ingen garanti för ökad produktion
av förnybar el. 1 2 3 4 5 

Förnybar el intresserar mig inte eftersom jag inte kan 
vara säker på att jag får förnybar el till just mitt hushåll. 1 2 3 4 5

10. Anser Du att Du har personlig erfarenhet av de miljöeffekter som uppstår i samband med 
elproduktionen från följande källor? 

Ja Nej Vet ej

Vindkraft

Vattenkraft

Kärnkraft

Biobränsleeldade kraftverk 

Förbränning av fossila bränslen (kol, olja eller naturgas) 
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Appendix II. Letter and questionnaire in Swedish A

11. Hur stort ansvar anser Du att olika aktörer i Sverige har för att vidta åtgärder som leder
till att andelen förnybar el ökar? 

Mycket litet Mycket stort
 ansvar ansvar

Staten (regering, riksdag, statliga myndigheter) 1 2 3 4 5 

Elbolagen 1 2 3 4 5 

Kommunerna 1 2 3 4 5 

Privatpersoner 1 2 3 4 5 

12. Hur stort förtroende har Du för att olika aktörer i Sverige lever upp till sitt ansvar för att 
vidta åtgärder som leder till att andelen förnybar el ökar? 

Mycket litet Mycket stort
 förtroende förtroende

Staten (regering, riksdag, statliga myndigheter) 1 2 3 4 5 

Elbolagen 1 2 3 4 5 

Kommunerna 1 2 3 4 5 

Privatpersoner 1 2 3 4 5 
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Appendix II. Letter and questionnaire in Swedish A

FRÅGOR OM DIG OCH DITT HUSHÅLL

13. Jag är   Kvinna   Man 

14. Jag är ______ år

15. Jag är   Ensamstående med barn   Gift/sammanboende med barn 
  Ensamstående utan barn   Gift/sammanboende utan barn 

16. Min högsta genomförda utbildning är:

Grundskola/folkskola
Gymnasieskola/folkhögskola
Universitet/högskola
Annat:______________________

17. Mitt hushålls ungefärliga sammanlagda inkomst per månad före skatt (inkludera alla 
slags inkomster, till exempel eventuell sjukpenning, föräldrapenning, studiemedel 
och/eller arbetslöshetsersättning etc.) är:

Mindre än 5 000 kronor 
Mellan 5 001 och 10 000 kronor 
Mellan 10 001 och 15 000 kronor 
Mellan 15 001 och 20 000 kronor
Mellan 20 001 och 25 000 kronor 
Mellan 25 001 och 30 000 kronor 
Mellan 30 001 och 40 000 kronor 
Mellan 40 001 och 50 000 kronor 
Mellan 50 001 och 60 000 kronor 
Mellan 60 001 och 70 000 kronor 
Mellan 70 001 och 80 000 kronor 
Mer än 80 000 kronor

18. Sker uppvärmningen av Din villa med elektricitet (elvärme)?

  Ja   Nej   Vet ej 

TACK FÖR DIN MEDVERKAN!

Använd gärna baksidan om Du har några övriga allmänna kommentarer. 
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Appendix II. Questionnaire in Swedish. B

DIN INSTÄLLNING TILL MILJÖN 

1. Nedan presenteras ett antal påståenden om miljön. Ange i vilken utsträckning Du 
instämmer i eller tar avstånd från vart och ett av påståendena. (Markera den siffra som bäst 
svarar mot Din uppfattning)

Tar helt Tar delvis Osäker Instämmer Instämmer
avstånd ifrån avstånd ifrån delvis helt

Balansen i naturen är tillräckligt stark för att klara av 
de moderna industrinationernas påverkan. 1 2 3 4 5

Människan har rätt att förändra naturen efter
sina behov. 1 2 3 4 5 

Växter och djur har lika stor rätt att existera som
människor. 1 2 3 4 5 

Trots våra speciella förmågor lyder vi människor
fortfarande under naturens lagar. 1 2 3 4 5 

Människorna är ämnade att härska över naturen. 1 2 3 4 5 

Jorden kan liknas vid en rymdfarkost med mycket
begränsade utrymmen och resurser. 1 2 3 4 5

När människan ingriper i naturens förlopp får det
ofta katastrofala följder. 1 2 3 4 5

Vi närmar oss gränsen för den folkmängd jorden
kan föda. 1 2 3 4 5 

Jorden har gott om naturresurser bara vi lär oss hur
vi ska använda dem. 1 2 3 4 5

Människan förgriper sig allvarligt på naturen. 1 2 3 4 5

Människans uppfinningsrikedom kommer att
garantera att vi inte gör jorden obeboelig. 1 2 3 4 5

Om utvecklingen fortsätter som hittills kommer vi
snart att få uppleva en stor ekologisk katastrof. 1 2 3 4 5

Så småningom kommer människan att lära sig
tillräckligt om hur naturen fungerar för att kunna 1 2 3 4 5
kontrollera den.

Den så kallade ”ekologiska krisen” som
mänskligheten står inför har kraftigt överdrivits. 1 2 3 4 5

Balansen i naturen är väldigt känslig och rubbas lätt. 1 2 3 4 5 

1



Appendix II. Questionnaire in Swedish. B

2. Ett hushåll köper en rad olika produkter och tjänster, och produktionen eller
användningen av dessa kan påverka miljön på olika sätt. I vilken utsträckning tror Du att 
följande produkter och tjänster för med sig negativa effekter på miljön?
 Ingen negativ Stor negativ

miljöpåverkan Osäker miljöpåverkan

Kött och fisk 1 2 3 4 5 

Frukt, bär och grönsaker (inklusive potatis) 1 2 3 4 5

Mjölk, ost och ägg 1 2 3 4 5

Bröd och spannmålsprodukter (inklusive ris) 1 2 3 4 5

Kläder och skor 1 2 3 4 5 

Vattenförsörjning 1 2 3 4 5 

Sophämtning 1 2 3 4 5 

Elektricitet, gas och andra bränslen 1 2 3 4 5

Möbler och mattor 1 2 3 4 5 

Kylskåp och frys 1 2 3 4 5 

Tvätt- och diskmaskin 1 2 3 4 5 

Spis och mikrovågsugn 1 2 3 4 5 

Bil 1 2 3 4 5 

Barnomsorg (dagis, förskola etc.) 1 2 3 4 5

Båt, båtmotor och tillbehör 1 2 3 4 5

Utlandsresor 1 2 3 4 5 

Inrikes resor 1 2 3 4 5 

Radio och TV 1 2 3 4 5 

Underhållning (konserter, bio, idrottsevenemang etc.) 1 2 3 4 5

Telefon och mobiltelefon 1 2 3 4 5 
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Appendix II. Questionnaire in Swedish. B

FRÅGOR OM ELANVÄNDNINGEN I SVERIGE OCH DESS 
MILJÖEFFEKTER SAMT HUR DU SER PÅ FÖRNYBAR EL

3. Ange i vilken utsträckning Du instämmer i eller tar avstånd från vart och ett av följande 
påståenden. Med el från icke-förnybara källor menar vi kärnkraft och fossilkraft (förbränning av 
kol, olja eller naturgas).

Tar helt Tar delvis Instämmer Instämmer
 avstånd ifrån avstånd ifrån Osäker delvis helt

Produktionen av el som inte kommer från förnybara
källor är ett hot mot växter och djur i hela världen. 1 2 3 4 5

Produktionen av el som inte kommer från förnybara
källor är ett hot mot människors hälsa i hela världen. 1 2 3 4 5

Produktionen av el som inte kommer från förnybara
källor är ett hot mot växter och djur i den kommun 1 2 3 4 5
där jag bor.

Produktionen av el som inte kommer från förnybara
källor är ett hot mot människors hälsa i den kommun 1 2 3 4 5
där jag bor.

Produktionen av el som inte kommer från förnybara
källor är ett hot mot min hälsa och mitt välbefinnande. 1 2 3 4 5 

Produktionen av el som inte kommer från förnybara 
källor är så farlig att åtgärder för att minska sådan
produktion måste sättas in omedelbart. 1 2 3 4   5

Sedan maj 2003 gäller lagen om elcertifikat i Sverige. Syftet med lagen är att öka användningen av 
el som produceras av det som lagen definierar som förnybara elenergikällor: framförallt sol, vind, 
småskalig vattenkraft och biobränslekraft. Lagen innebär att en viss procentandel (för närvarande 
10 procent) av den totala elanvändningen måste komma från förnybara källor. Förnybar el är idag 
dyrare att producera än el från icke-förnybara källor. I Sverige betalar därför alla elkonsumenter – 
via elräkningen – en så kallad elcertifikatavgift. Elcertifikatavgiften varierar mellan olika elbolag 
och uppgår för närvarande till cirka 3 öre per kWh. Hur mycket just Du betalar i elcertifikatavgift 
framgår av Din elräkning. 

4. Hade Du hört talas om elcertifikatsystemet innan Du läste detta? 

 Ja  Nej 

5. Om ja, i vilken utsträckning visste Du vad elcertifikatsystemet innebär?

Jag kände till att jag betalar en elcertifikatavgift men ingenting om vad systemet innebär.
Jag kände till att jag betalar en elcertifikatavgift och även lite om vad systemet innebär. 
Jag kände till att jag betalar en elcertifikatavgift och dessutom kände jag väl till vad systemet
innebär.

3



Appendix II. Questionnaire in Swedish. B

Nu är vi intresserade av i vilken utsträckning Du är beredd att stödja ett förslag om att öka 
produktionen av förnybar el utöver den nuvarande nivån, 10 procent, genom en höjd
elcertifikatavgift för alla elkonsumenter. Tänk Dig att regeringen har att välja mellan två 
alternativ, A och B. Alternativ A representerar el producerad med nuvarande andel, 10 procent,
förnybara källor medan alternativ B representerar el producerad med en högre andel förnybara 
källor, 20 procent, främst på bekostnad av minskad kärnkraftsproduktion. I tabellen nedan kan du 
se hur den totala elproduktionen i Sverige fördelas på de olika energislagen i dessa båda alternativ. 

Alternativ A Alternativ B 
Vattenkraft (befintlig storskalig) 54 procent 54 procent 
Kärnkraft 33 procent 25 procent 
Fossilkraft (förbränning av kol, olja och 
naturgas)

3 procent 1 procent 

Förnybar elkraft (sol, vind, småskalig vattenkraft
och förbränning av biobränslen)

10 procent 20 procent 

När Du svarar på frågorna nedan kan det vara bra att veta att för ett genomsnittligt villahushåll
kostar elen idag cirka 75 öre per kWh (inklusive cirka 3 öre i elcertifikatavgift). För ett typiskt 
villahushåll utan elvärme innebär en prishöjning på 1 öre per kWh en ökad kostnad på ungefär 
50 kronor per år, 3 öre per kWh innebär ungefär 150 kronor per år och 5 öre innebär ungefär 250 
kronor per år. För ett typiskt villahushåll med elvärme innebär en prishöjning på 1 öre per kWh 
en ökad kostnad på ungefär 200 kronor per år, 3 öre per kWh innebär 600 kronor och 5 öre per 
kWh innebär 1000 kronor i högre elkostnader.

6. Ange för vart och ett av alternativen nedan om Du skulle rösta ja till ett förslag som 
innebär att elproduktionen sker enligt förutsättningarna i alternativ B (20 procent från 
förnybara källor) om det innebär:

En höjning av elpriset för alla elkonsumenter på 1 öre per kWh  Ja  Nej

En höjning av elpriset för alla elkonsumenter på 3 öre per kWh  Ja  Nej

En höjning av elpriset för alla elkonsumenter på 5 öre per kWh  Ja  Nej
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Appendix II. Questionnaire in Swedish. B

7. Följande påståenden handlar om Dina motiv när Du väljer om Du vill stödja förnybar el 
eller ej. Ange i vilken utsträckning Du instämmer i eller tar avstånd från vart och ett av
följande påståenden.

Tar helt Tar delvis Instämmer Instämmer
avstånd ifrån avstånd ifrån Osäker delvis helt

Jag kan bara tänka mig att betala extra för förnybar el
om jag vet att alla andra elkonsumenter också gör det. 1 2 3 4 5

Jag vill hellre stödja miljöförbättrande åtgärder inom
andra områden. 1 2 3 4 5 

Viktiga personer i min närhet vill att jag ska bidra till
ökad produktion av förnybar el. 1 2 3 4 5

Jag känner ett personligt ansvar att bidra till ökad
produktion av förnybar el. 1 2 3 4 5

Förnybar el är inte mer miljövänlig än icke-förnybar el. 1 2 3 4 5

Det är svårt att veta vad det är för miljökrav som
förnybar el uppfyller. 1 2 3 4 5 

Förnybar el ska inte få kosta mer än icke-förnybar el. 1 2 3 4 5

Ett högre elpris är ingen garanti för ökad produktion
av förnybar el. 1 2 3 4 5 

Förnybar el intresserar mig inte eftersom jag inte kan 
vara säker på att jag får förnybar el till just mitt hushåll 1 2 3 4 5

8. Anser Du att Du har personlig erfarenhet av de miljöeffekter som uppstår i samband med 
elproduktionen från följande källor? 

Ja Nej Vet ej

Vindkraft

Vattenkraft

Kärnkraft

Biobränsleeldade kraftverk 

Förbränning av fossila bränslen (kol, olja eller naturgas) 
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9. Hur stort ansvar anser Du att olika aktörer i Sverige har för att vidta åtgärder som leder
till att andelen förnybar el ökar? 

Mycket litet Mycket stort
 ansvar ansvar

Staten (regering, riksdag, statliga myndigheter) 1 2 3 4 5 

Elbolagen 1 2 3 4 5 

Kommunerna 1 2 3 4 5 

Privatpersoner 1 2 3 4 5 

10. Hur stort förtroende har Du för att olika aktörer i Sverige lever upp till sitt ansvar för att 
vidta åtgärder som leder till att andelen förnybar el ökar? 

Mycket litet Mycket stort
 förtroende förtroende

Staten (regering, riksdag, statliga myndigheter) 1 2 3 4 5 

Elbolagen 1 2 3 4 5 

Kommunerna 1 2 3 4 5 

Privatpersoner 1 2 3 4 5 
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FRÅGOR OM DIG OCH DITT HUSHÅLL

11. Jag är   Kvinna   Man 

12. Jag är ______ år

13. Jag är   Ensamstående med barn   Gift/sammanboende med barn 
  Ensamstående utan barn   Gift/sammanboende utan barn 

14. Min högsta genomförda utbildning är:

Grundskola/folkskola
Gymnasieskola/folkhögskola
Universitet/högskola
Annat:______________________

15. Mitt hushålls ungefärliga sammanlagda inkomst per månad före skatt (inkludera alla 
slags inkomster, till exempel eventuell sjukpenning, föräldrapenning, studiemedel 
och/eller arbetslöshetsersättning etc.) är:

Mindre än 5 000 kronor 
Mellan 5 001 och 10 000 kronor 
Mellan 10 001 och 15 000 kronor 
Mellan 15 001 och 20 000 kronor
Mellan 20 001 och 25 000 kronor 
Mellan 25 001 och 30 000 kronor 
Mellan 30 001 och 40 000 kronor 
Mellan 40 001 och 50 000 kronor 
Mellan 50 001 och 60 000 kronor 
Mellan 60 001 och 70 000 kronor 
Mellan 70 001 och 80 000 kronor 
Mer än 80 000 kronor

16. Sker uppvärmningen av Din villa med elektricitet (elvärme)?

  Ja   Nej   Vet ej 

TACK FÖR DIN MEDVERKAN!

Använd gärna baksidan om Du har några övriga allmänna kommentarer. 
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Appendix III: Letter and Questionnaire in English 

    Luleå date month

Dear Sir or Madam,

The Division of Economics at Luleå University of Technology is carrying out a survey on the 
Swedish public’s opinion about wind power. There exists a political goal in Sweden, and in 
many other countries, to increase the share of electricity generated from wind power. Hence, 
research about the public’s perception of windmills and wind power is becoming increasingly
important.

Through a random selection, you have been selected as one of the 1000 persons selected to 
answer this survey. We hope that you will take the time to answer the questionnaire as 
soon as possible and return it to us in the prepaid envelope.

In a scientific study like this, it is important that people with different opinions – including 
those who are not necessarily interested in electricity generation and its impact on the
environment – participate. Please keep in mind that the results of this study depend on as many
people as possible answering the questionnaire. Your reply cannot be replaced by someone
else’s. Naturally, your response will be treated confidentially.

If you have any questions about the questionnaire or about the project, please do not hesitate to 
contact Kristina Ek, by telephone 0920-492301, or via e-mail: Kristina.Ek@ies.luth.se.

Thanking you in advance for your participation!

Yours sincerely, 

Patrik Söderholm
Associate Professor
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____________________________________________________________________________

SOME QUESTIONS ABOUT YOUR ATTITUDE TOWARDS WIND POWER AND 
TOWARDS ENERGY- AND ENVIRONMENTAL ISSUES IN GENERAL 

____________________________________________________________________________

1)  Do you consider the following electricity sources to be environmentally benign? Mark 
with a cross.

Yes No Do not

know

Electricity from combustion of biomass (wood, 

wood residues, pellet)

(   ) (   ) (   ) 

Electricity from combustion of coal  (   ) (   ) (   ) 

Electricity from combustion of natural gas  (   ) (   ) (   ) 

Electricity from combustion of oil (   ) (   ) (   ) 

Nuclear power (   ) (   ) (   ) 

Solar power (   ) (   ) (   ) 

Existing hydro power (   ) (   ) (   ) 

Wind power (   ) (   ) (   ) 

2) Electricity stemming from solar power, wind power, existing hydropower, and power 
from biomass can, if it meets the criteria set up by the Swedish Society for Nature 
Conservation, be labeled ”Bra Miljöval”. Have you, or anyone else in your household, 
ever purchased electricity labeled ”Bra Miljöval”? 

(   ) yes (   ) no  (   ) do not know 

If no, what are the main reasons?  

(   )  Did not know that the possibility existed 
(   )  Lack of knowledge, not sure what it is 
(   ) Have no possibility to choose electricity supplier 
(   )  Too expensive 
(   ) Not interested 
(   ) I see no positive effects on the environment  
(   ) Other, namely: _____________________________________ 

3) Are you or anyone else in your household a member of an environmental organization 
(World Wide Fund for Nature, Greenpeace, Swedish Society for Nature Conservation or 
equivalent organization)?  

(   ) yes (   ) no  (   ) do not know  

4) Do you, or anyone else in your household regularly buy “green” products or products 
labeled as environmentally benign (e.g., labeled “Bra Miljöval”,”KRAV”)? 

(   ) yes (   ) no  (   ) do not know 



5) Have you ever seen a windmill?

(   ) yes (   ) no 

6) Have you ever been close enough to a windmill to hear the sound of it?

(   ) yes (   ) no 

7) Are there any windmills within sight of your residence or summerhouse?

(   ) yes (   ) no 

8) There are positive as well as negative effects related to wind power. To what extent do 
you agree with the following statements?

a) One important advantage of wind power is that it is an environmentally benign electricity
source.

5 4 3 2 1 0 
Partly
agree

Fully
agree

Have no
opinion

Do not
agree

b) Wind power gives rise to disturbing noise.

5 4 3 2 1 0 
Do not
agree

Have no
opinion

Fully
agree

Partly
agree

c) Wind power is an expensive electricity source. 

5 4 3 2 1 0 
Fully
agree

Partly
agree

Do not
agree

Have no
opinion

d) Windmills make the view of the landscape more beautiful.

5 4 3 2 1 0 
Fully
agree

Partly
agree

Have no
opinion

Do not
 agree 

e) A major disadvantage of to wind power is that it is an insecure electricity source, since it 
is not always windy. 

5 4 3 2 1 0 
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Fully
agree

Partly
agree

Have no
opinion

Do not
 agree 



f) It is a major problem that birds, or other species, may collide with or be disturbed by 
windmills.

5 4 3 2 1 0 
Partly
agree

Do not
agree

Have no
opinion

Fully
agree

g) An important advantage associated with wind power is that it is renewable (i.e., it cannot 
be depleted since it is produced from wind). 

5 4 3 2 1 0 
Have no
opinion
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Fully
agree

Do not
agree

Partly
agree

h) The development of wind power facilities in an area would most likely reduce the value 
of nearby real estates. 

5 4 3 2 1 0 
Partly
agree

Do not
 agree 

Have no
opinion

Fully
agree

9) What is your general attitude towards wind power?

5 4 3 2 1 0 
Negative Have no

opinion
Neither

positive nor
negative

Positive

10) What is your attitude towards increased use on wind power? 

5 4 3 2 1 0 
Negative Have no

opinion
Neither

positive nor
negative

Positive

11) To what extent do you agree with the following statements?

a. If “green” electricity can be produced only at relatively high cost, those who want to 
consume “green” electricity should then be prepared to pay extra for it.

5 4 3 2 1 0 
Partly
agree

Do not
 agree 

Have no
opinion

Fully
agree



b. When deciding upon what kind of electricity sources we should use in Sweden, we 
have to consider aspects such as costs and prices in addition to the degree of 
environmental impacts.

5 4 3 2 1 0 
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Fully
agree

Do not
agree

Have no
opinion

Partly
agree

c. It is difficult to consider the pros and cons of wind power without at the same time
considering the electricity sector at a whole (with respect to aspects such as the 
presence of other electricity sources, market structure, and the overall energy policy). 

5 4 3 2 1 0 
Partly
agree

Do not
 agree 

Have no
opinion

Fully
agree

d. Decisions concerning what kind of electricity sources we should use in Sweden should be 
made in the political arena, and not be determined by the preferences of individual 
consumers.

5 4 3 2 1 0 

Do not
agree

Have no
opinion

e. All human beings have the right not to be exposed to emissions of hazardous substances 
due to the generation of electricity, regardless of whether this leads to higher electricity
costs and hence prices. 

Fully
agree

Partly
agree

5 4 3 2 1 0 
Fully
agree

Partly
agree

Do not
agree

Have no
opinion

f. People who are being disturbed by wind power generation (by, for instance, the noise 
from a wind plant) can be compensated for this unease with some kind of economic
remuneration.

5 4 3 2 1 0 
Fully
 agree 

Do not
agree

Partly
agree

Have no
opinion

g. It is important that every consumer chooses the electricity sources with the lowest 
environmental impacts, even if these sources are more expensive.

5 4 3 2 1 0 
Fully
 agree 

Partly
agree

Do not
agree

Have no
opinion

h. It is good if every consumer chooses electricity supplier according to his or her 
preferences. Those who are not willing to pay more for ”green” electricity should not be 
forced to do that.

5 4 3 2 1 0 
Fully
agree

Partly
agree

Do not
agree

Have no
opinion
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____________________________________________________________________________

SOME QUESTIONS ABOUT YOUR ATTITUDE TOWARDS DIFFERENT 
CHARACTERISTICS OF WIND POWER 

____________________________________________________________________________

This part of the questionnaire is about wind power in Sweden. We are interested in how you, as 
an electricity consumer, perceive Swedish wind power and its different characteristics. It is 
possible to change these different characteristics, though this would normally affect the 
production costs and thus also the electricity price.

Most of the major electricity suppliers offer their customers electricity labeled “green”; the 
labeling provided by the Swedish Society for Nature Conservation is available for electricity 
from wind power, hydropower (existing plants), biomass and for solar power. If you choose to 
buy electricity labeled “green” it means that the same amount of electricity that you consume 
will be generated from “green” electricity sources. However, it does not mean that the 
electricity you are using in your household is “green”. Hence, if the demand for electricity 
labeled as “green” increases, this will increase the production of electricity stemming from 
sources labeled as ”green”. It does not mean, however, that those who will consume this 
“green” electricity will be the same as those who actually choose to buy such electricity.

Before we continue with the questions, please familiarize yourself with the different 
characteristics of wind power. There are other important characteristics than those included in 
this questionnaire. Those included are, however, the most important for this specific 
investigation.
___________________________________________________________________________

DESCRIPTION OF SOME OF THE CHARACTERISTICS ASSOCIATED WITH  
SWEDISH WIND POWER 

____________________________________________________________________________
Noise level 
Windmills generate noise. This noise is partly mechanical, and partly a ”swishing” sound from 
the rotor blades. The Swedish Environmental Protection Agency’s standards for noise levels 
apply also to windmills; these standards are not allowed to be exceeded under normal 
circumstances. For housing areas, the maximum level is 40 decibels and for recreation areas, 
the maximum level is 35 decibels. This requires that windmills, under normal circumstances, 
are located at such distance from housing areas that the outdoor noise level does not exceed 40 
decibels. See the table below for a comparison with other noise levels.  

Source of noise  Approximate noise level
Ticking from a clock  20 decibels 
Rustling leaves  30 decibels 
New refrigerator   40 decibels 
Normal conversation  65 decibels 

Location
Windmills affect the view of the landscape. To utilize the wind efficiently, the windmills must 
be sited freely which means that they often can be seen over considerable distances. Most of 
the windmills in Sweden today are located onshore or near the coast. However, there is a good 
wind potential both offshore and in the mountainous areas. It is possible to locate offshore 
windmills several kilometers from the coast. The pictures below provide examples of how 
windmills located onshore, in the mountains, and offshore may look like.  



         Windmill onshore             Windmill in the mountains                  Windmill offshore

Height
Windmills have become higher over time. Today, a total height of about 60 – 70 meters
is common, but considerably higher windmills with a total height of about 100 meters
meter can be found. Total height includes the height of the tower and half the diameter of 
the rotor. See the following table for a comparison with other high objects.

Object    Approximate height
Flagpole   10 meters
Ten-storey building   30 meters
The tower of Stockholm City Hall 112 meters

Grouping
Windmills can be sited individually or in groups. In Sweden today, individually sited
windmills are the most common but groups of windmills can also be found. Windmill
groups can be large and include up to about fifty windmills. In the questions that follow, 
you will face the following three different grouping alternatives.

Individual: one windmill
Small group: between two and ten windmills
Large group: between eleven and fifty windmills

Electricity prices
At present, the household electricity price in Sweden is about 50 – 65 öre per KWh, 
depending on electricity supplier and in which part of the country an individual lives. A 
change in the different characteristics of wind power would normally affect the cost of 
producing electricity and hence electricity prices. To better understand how a change in 
the price of electricity (per kWh) would affect the expenses of your household, consider 
the following examples. In the first example, see table 1 below, you can see how five 
different price changes would affect the expenses of a household living in a house not 
heated by electricity and that consumes about 400 kWh per month. Note that a positive 
sign before the price change means a higher electricity price and a minus sign means a 
lower electricity price.
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 Table 1. Household without electricity heating, consuming about 400 kWh per month 
Change in price per 

kWh 
Change in monthly 

electricity cost 
Change in yearly 
electricity cost 

+ 15 öre + 60 SEK + 720 SEK 
+ 10 öre + 40 SEK + 480 SEK 
+ 5 öre + 20 SEK + 240 SEK 
- 5 öre - 20 SEK - 240 SEK 

- 10 öre - 40 SEK - 480 SEK 

In the second example, see table 2 below, you can see how the same price changes would 
affect the expenses of a household that lives in a house with electricity heating and that 
consumes about 2 000 kWh per month.  

 Table 2. Household with electricity heating, consuming about 2 000 kWh per month 
Change in price per 

kWh 
Change in monthly 

electricity cost 
Change in yearly 
electricity cost 

+ 15 öre + 300 SEK + 3 600 SEK 
+ 10 öre + 200 SEK + 2 400 SEK 
+ 5 öre + 100 SEK + 1 200 SEK 
-  5 öre - 100 SEK - 1 200 SEK 
- 10 öre - 200 SEK - 2 400 SEK 

____________________________________________________________________________

NOW WE WANT YOU TO CHOOSE BETWEEN TWO ALTERNATIVES OF
WIND POWER 

____________________________________________________________________________

Consider carefully what is being offered by the alternatives A and B below. Please go back to 
pages x – x if you need to be reminded about what the different characteristics mean. Mark 
with a cross the alternative you would have chosen the last time you chose electricity supplier, 
if the two alternatives had been your only alternatives. Please note that a positive sign means a 
higher electricity price and that a minus sign means a lower price. 

12) If you only had been able to choose between alternative A and B the last time you chose 
electricity supplier, which alternative would you then have chosen? Mark with a cross.  

Alternative A Alternative B 

Noise 30-decibels 40-decibels

Location Mountains Onshore

Height 100 meters 60 meters  

Location Individual Individual  

Price change per kWh + 5 öre 0 öre 

  (   ) Alternative A          (   ) Alternative B 
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13) If you only had been able to choose between alternative A and B the last time you chose 
electricity supplier, which alternative would you then have chosen. Mark with a cross.

Alternative A Alternative B 

Noise 40-decibels 40-decibels

Location Mountains Onshore

Height 60 meters 60 meters  

Location Individual Individual  

Price change per kWh + 15 öre 0 öre 

  (   ) Alternative A          (   ) Alternative B 

14) If you only had been able to choose between alternative A and B the last time you chose 
electricity supplier, which alternative would you then have chosen. Mark with a cross.

Alternative A Alternative B 

Noise 30-decibels 40-decibels

Location Mountains Onshore

Height 100 meters 60 meters  

Location Small group Individual

Price change per kWh + 10 öre 0 öre 

  (   ) Alternative A          (   ) Alternative B 

15) If you only had been able to choose between alternative A and B the last time you chose 
electricity supplier, which alternative would you then have chosen. Mark with a cross.

Alternative A Alternative B 

Noise 40-decibels 40-decibels

Location Onshore Onshore

Height 60 meters 60 meters  

Location Large group Individual

Price change per kWh + 5 öre 0 öre 

  (   ) Alternative A          (   ) Alternative B 
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16)  If you only had been able to choose between alternative A and B the last time you chose 
electricity supplier, which alternative would you then have chosen. Mark with a cross.

Alternative A Alternative B 

Noise 40-decibels 40-decibels

Location Mountains Onshore

Height 60 meters 60 meters  

Location Small group Individual

Price change per kWh - 10 öre 0 öre 

  (   ) Alternative A          (   ) Alternative B 

17)  If you only had been able to choose between alternative A and B the last time you chose 
electricity supplier, which alternative would you then have chosen. Mark with a cross.

Alternative A Alternative B 

Noise 30-decibels 40-decibels

Location Offshore Onshore

Height 100 meters 60 meters  

Location Large group Individual

Price change per kWh - 10 öre 0 öre 

  (   ) Alternative A          (   ) Alternative B 

18) Which of the following statements best explains your reasoning when you made your 
choices in the previous six questions? 

a. I compared all the characteristics and chose the alternative that gave me the most value 
for the money. 

(   ) yes (   ) no 

b. I consider noise as being the most important characteristic and chose, in all the questions, 
the alternative with the lowest level of noise.  

(   ) yes (   ) no  
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c.  I consider location (onshore, offshore or in the mountainous area) as being the most 
important characteristic and chose, in all the questions, the alternative based on this. 

(   ) yes (   ) no 

d.  I consider the height of the windmills as being the most important characteristic and 
made all my choices according to that characteristic.  

(   ) yes (   ) no 

e. I consider the grouping (individually, or in a group) of windmills as being the most 
important characteristic and made all my choices according to that characteristic. 

(   ) yes (   ) no 

f.  I consider low electricity prices as being the most important characteristic and chose, in 
all the questions, the cheapest alternative.  

 (   ) yes (   ) no 

g.  I would like to pay more for more environmentally benign electricity but I cannot afford 
to do that.

 (   ) yes (   ) no 

h.  I made my choices according to what I believe is best for society as a whole, not 
according to what I as a consumer can or will pay for wind power.  

 (   ) yes (   ) no 

i. Other, namely: ……………………………………………………………………………. 

……………………………………………………………………………………………...

……………………………………………………………………………………………...

____________________________________________________________________________

A FEW QUESTIONS ABOUT YOUR BACKGROUND
____________________________________________________________________________

19)  Are you a woman or a man?   (   ) woman  (   ) man 

20)  How old are you?______ years 

21) Which of the following alternatives best describe the education that you have? 

(   ) Elementary school or equivalent 
(   ) Senior high school or equivalent 
(   ) Residential college for adult education 
(   )  College or university 
(   ) Other, namely: _______________________________ 
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22)  How many persons are there in your household, yourself included?   ____ persons 

23)  How many children (younger than 18) are there in your household? _____ children 

24)  Is your house heated by electricity?  

(   ) yes  (   ) no (   ) do not know 

25)  Did you visit the Swedish mountains during the last year? 

(   ) yes (   ) no (   ) do not know 

26)  Did you visit the Swedish archipelago during the last year? 

(   ) yes (   ) no (   ) do not know 

27) Which of the following alternatives best describes your total monthly household income, 
before taxes? Include all types of income such as pensions, unemployment- and sickness 
benefits.

(   ) Less than 5 000 SEK 

(   ) Between 5 001 and 10 000 SEK 

(   ) Between 10 001 and 15 000 SEK 

(   ) Between 15 001 and 20 000 SEK 

(   ) Between 20 001 and 25 000 SEK 

(   ) Between  25 001 and 30 000 SEK 

(   ) Between 30 001 and 40 000 SEK 

(   ) Between 40 001 and 50 000 SEK 

(   ) Between 50 001 and 60 000 SEK 

(   ) Between 60 001 and 70 000 SEK 

(   ) More than 70 000 SEK 

Thank you for your cooperation! 
If you have other comments on the issue of wind power, please use the space below. 



Appendix B: Letter and Questionnaire in Swedish

    Luleå datum månad

Hej,

Avdelningen för nationalekonomi vid Luleå tekniska universitet genomför för närvarande en 
undersökning om hushållens inställning till produktion av elektricitet i vindkraftverk. Det 
finns en politisk målsättning i Sverige och i många andra länder att produktionen av vindkraft 
ska öka i framtiden, och antalet vindkraftverk kommer därför med stor sannolikhet att öka 
under de närmaste åren. Av denna anledning är det viktigt med forskning om människors
inställning till vindkraft och vindkraftsanläggningar.

Du är en av de 1000 personer som genom ett slumpmässigt urval har utsetts att besvara denna 
enkät. Vi hoppas att du vill hjälpa oss genom att ta dig tid att fylla i enkäten och vi är
tacksamma om du så snart som möjligt besvarar det frågeformulär som du fått och
återsänder det i det frankerade kuvertet.

I en vetenskaplig undersökning som den här är det viktigt att människor med olika 
uppfattning får tillfälle att delta, även de som kanske inte har ett direkt intresse av 
elproduktion, vindkraft eller miljöfrågor. Värdet av undersökningens resultat är beroende av 
att så många som möjligt besvarar frågeformuläret. Ditt svar kan inte ersättas av någon 
annans. Ditt svar behandlas naturligtvis helt konfidentiellt. 

Om du vill fråga om något i frågeformuläret eller om undersökningen i allmänhet, tveka inte 
att kontakta Kristina Ek på telefon 0920-492301 eller via e-post: Kristina.Ek@ies.luth.se. 

Ett stort tack på förhand för din medverkan!

Med vänliga hälsningar, 

Patrik Söderholm
Docent vid Luleå tekniska universitet 
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___________________________________________________________________________
NÅGRA FRÅGOR OM DIN ALLMÄNNA INSTÄLLNING TILL VINDKRAFT OCH 

TILL ENERGI- OCH MILJÖFRÅGOR I ALLMÄNHET
___________________________________________________________________________

1) Uppfattar du nedanstående elenergikällor som miljövänliga? Markera med kryss. 

Ja Nej Vet ej

El från förbränning av biobränsle (ved, flis, pellets, 

    skogsavfall) 

(   ) (   ) (   ) 

El från förbränning av kol (   ) (   ) (   ) 

El från förbränning av naturgas (   ) (   ) (   ) 

El från förbränning av olja (   ) (   ) (   ) 

El från kärnkraftverk (   ) (   ) (   ) 

El från solkraftverk (   ) (   ) (   ) 

El från befintligt vattenkraftverk (   ) (   ) (   ) 

El från vindkraftverk (   ) (   ) (   ) 

2) Elektricitet från solceller, vindkraftverk, biobränsle och redan utbyggd vattenkraft som 
uppfyller Svenska naturskyddsföreningens kriterier kan få märkas med Bra Miljövals 
logotyp. Har du, eller någon annan i ditt hushåll, köpt sådan miljömärkt el vid något
tillfälle?

(   ) ja (   ) nej (   ) vet ej 

Om nej, av vilken eller vilka orsaker?

(   ) Har inte vetat att det finns möjlighet
(   ) Anser att jag vet för litet om miljömärkt el/har fått för lite information
(   ) Har inte haft möjlighet att välja
(   ) Anser att det är för dyrt 
(   ) Är inte intresserad
(   ) Ser inte några positiva miljöeffekter med miljömärkt el
(   ) Annan orsak, nämligen ___________________________ 

3) Är du eller någon annan i ditt hushåll medlem i någon miljöorganisation? (Till exempel
Världsnaturfonden, Greenpeace, Svenska Naturskydds-föreningen, Fältbiologerna eller 
liknande)

(   )   ja (   )   nej (   ) vet ej 

4) Brukar du eller någon annan i ditt hushåll köpa ”gröna” eller miljömärkta produkter? 
(Till exempel livsmedel märkta med Bra miljöval, svanen eller KRAV-märke)

(   )  ja (   )  nej (   )  vet ej 
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5) Har du någon gång sett ett vindkraftverk?

(   ) ja (   ) nej 

6) Har du någon gång varit tillräckligt nära ett vindkraftverk för att kunna höra det? 

(   ) ja (   ) nej 

7) Finns det vindkraftverk inom synhåll från din bostad eller ditt fritidshus? 

(   ) ja (   ) nej 

8) Det finns både positiva och negativa effekter med vindkraft. I vilken utsträckning 
instämmer du i nedanstående påståenden om vindkraft?

a. En viktig fördel med vindkraft är att det är en miljövänlig elenergikälla.
5 4 3 2 1 0

Har ingen
uppfattning/Vet ejInstämmer

helt
Instämmer

delvis
Instämmer

inte alls 

b. Vindkraftverk ger upphov till störande ljudeffekter. 

5 4 3 2 1 0
Har ingen

uppfattning/Vet ej
Instämmer

helt
Instämmer

delvis
Instämmer

inte alls 

c. Vindkraft är en dyr elenergikälla.

5 4 3 2 1 0
Instämmer

helt
Instämmer

delvis
Instämmer

inte alls 
Har ingen

uppfattning/Vet ej

d. Vindkraftverk gör landskapet vackrare. 

5 4 3 2 1 0
Instämmer

helt
Instämmer

delvis
Instämmer

inte alls 
Har ingen

uppfattning/Vet ej

e. En viktig nackdel med vindkraft är att det är en osäker elenergikälla eftersom den är 
beroende av vind, och det inte alltid blåser. 

5 4 3 2 1 0
Har ingen

uppfattning/Vet ej
Instämmer

helt
Instämmer

delvis
Instämmer

inte alls 
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f. Det är ett stort problem att fåglar eller andra djurarter kan kollidera med eller störas av 
vindkraftverk.

5 4 3 2 1 0
Instämmer

delvis
Instämmer

inte alls 
Instämmer

helt
Har ingen

uppfattning/Vet ej

g. En viktig fördel med vindkraft är att det är en förnybar elenergikälla (med förnybar 
menas att den inte tar slut eftersom den produceras av vind). 

5 4 3 2 1 0
Instämmer

delvis
Instämmer

inte alls 
Instämmer

helt
Har ingen

uppfattning/Vet ej

h. Om det byggs vindkraftverk i ett område innebär det troligen att priserna på 
intilliggande villor och sommarstugor sjunker. 

5 4 3 2 1 0
Instämmer

helt
Instämmer

delvis
Instämmer

inte alls 
Har ingen

uppfattning/Vet ej

9) Vad är din allmänna inställning till vindkraft?

5 4 3 2 1 0
Har ingen

uppfattning/Vet ej
Positiv NegativVarken positiv

eller negativ

10) Vad är din inställning till ökad användning av vindkraft?

5 4 3 2 1 0
Har ingen

uppfattning/Vet ej
Positiv Varken positiv

eller negativ
Negativ

11) I vilken utsträckning instämmer du i nedanstående påståenden?

a. Om miljömärkt el är relativt dyr att producera måste de som vill köpa sådan el också 
vara villiga att betala ett högre pris för den.

5 4 3 2 1 0
Instämmer

helt
Instämmer

delvis
Instämmer

inte alls Har ingen
uppfattning/Vet ej
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b. Det är inte enbart graden av miljöpåverkan som avgör vilken elenergikälla som är bäst, 
produktionskostnaderna och elpriset är också viktiga faktorer. 

5 4 3 2 1 0
Instämmer

helt
Har ingen

uppfattning/Vet ej
Instämmer

delvis
Instämmer

inte alls 

c. Det är svårt att ta ställning till vindkraftens fördelar och nackdelar utan att samtidigt ta
hänsyn till hur elsystemet som helhet ser ut (med avseende på exempelvis förekomsten
av andra elenergikällor, ägarstrukturen samt den övergripande energipolitiken).

5 4 3 2 1 0
Instämmer

helt
Instämmer

delvis
Instämmer

inte alls 
Har ingen

uppfattning/Vet ej

d. Det är det politiska systemet (riksdagen, kommunfullmäktige etc) som borde avgöra 
vilken slags elektricitet vi ska producera och använda i Sverige, inte de enskilda
konsumenterna.

5 4 3 2 1 0
Instämmer

helt
Instämmer

delvis
Instämmer

inte alls 
Har ingen

uppfattning/Vet ej

e. Alla människor har rätt att slippa bli utsatta för utsläpp av miljöfarliga ämnen i samband
med elproduktion, även om det innebär högre kostnader och därmed också högre 
elpriser.

5 4 3 2 1 0
Instämmer

delvis
Instämmer

inte alls 
Har ingen

uppfattning/Vet ej
Instämmer

helt

f. De som störs av utbyggnaden av vindkraft (till exempel av ljudet från ett vindkraftverk) 
kan kompenseras för detta obehag med någon form av ekonomisk ersättning. 

5 4 3 2 1 0
Har ingen

uppfattning/Vet ej
Instämmer

delvis
Instämmer

inte alls 

g. Det är viktigt att alla konsumenter väljer de elenergikällor som är mest fördelaktiga ur 
miljösynpunkt, även om de är dyrare.

5 4 3 2 1 0

Instämmer
helt

h. Det är bra om alla konsumenter väljer elleverantör efter eget tycke och smak. De som 
inte är villiga att betala mer för miljövänligt producerad el ska inte heller vara tvungna 
att göra det.

5 4 3 2 1 0

Instämmer
helt

Instämmer
delvis

Instämmer
inte alls 

Har ingen
uppfattning/Vet ej

Har ingen
uppfattning/Vet ej

Instämmer
helt

Instämmer
delvis

Instämmer
inte alls 
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___________________________________________________________________________

NÅGRA FRÅGOR OM DIN INSTÄLLNING TILL OLIKA EGENSKAPER HOS
VINDKRAFT

___________________________________________________________________________

Denna del av frågeformuläret handlar enbart om elproduktionen i vindkraftverk. Avsikten är 
att vi ska få en uppfattning om hur du, som elkonsument, ser på vindkraft och dess olika 
egenskaper. Det är fullt möjligt att förändra vindkraftens olika egenskaper men det skulle 
påverka kostnaden för att producera vindkraft och därmed också priset på vindel.

De flesta större elleverantörer i Sverige erbjuder sina kunder så kallad miljömärkt el. Idag är 
det el från befintliga vattenkraftverk, solceller, vindkraftverk och biobränsleeldade 
kraftvärmeverk som har möjlighet att klara Naturskyddsföreningens kriterier för 
miljömärkning. Om du köper miljömärkt el innebär det att samma mängd el som just du som 
konsument förbrukar kommer att produceras från miljömärkta resurser. Det innebär dock inte
att just den elektricitet som du får levererad hem till ditt hushåll är miljömärkt el. Om fler
konsumenter beslutar sig för att köpa miljömärkt el kommer alltså den totala produktionen av 
sådan el att öka men det betyder inte att det är just de som valt att köpa miljömärkt el som 
kommer att förbruka den.

Innan vi fortsätter med frågorna kommer en kort beskrivning av några av vindkraftens 
egenskaper. Dessa beskrivningar är inte heltäckande, det finns fler viktiga egenskaper än de
som ingår här. De som vi valt att inkludera är dock de som är mest intressanta för just den här 
undersökningen.
___________________________________________________________________________

BESKRIVNING AV NÅGRA AV VINDKRAFTENS EGENSKAPER
___________________________________________________________________________

Ljudnivå
Vindkraftverk ger upphov till ljud, dels till ett mekaniskt ljud och dels till ett ”svischande” 
ljud, bland annat från rotorbladen. För vindkraftverk i Sverige tillämpas idag 
Naturvårdsverkets riktvärden för buller. Med riktvärde menas värden som normalt inte bör 
överskridas. För bostäder är nuvarande riktvärde 40 decibel och för område avsett för 
fritidsbebyggelse och friluftsliv gäller riktvärdet 35 decibel. Det innebär att vindkraftverk
ska placeras så att ljudnivån utomhus i närheten av bostäder inte överskrider 40 decibel, i 
normala fall.  Se tabellen nedan för en jämförelse med några andra ljudnivåer.

Ljudkälla Ungefärlig ljudnivå
Tickandet från en klocka 20 decibel 
Lövprassel 30  decibel 
Nytt kylskåp 40 decibel 
Normalt samtal 65  decibel 

Lokalisering
Vindkraftverk påverkar landskapsbilden. För att vindenergin ska kunna utnyttjas effektivt 
måste vindkraftverken ligga fritt, det innebär att de ofta syns på långa avstånd. Merparten 
av dagens svenska vindkraftverk är placerade på land eller nära kusten. Det finns dock 
goda förutsättningar vindmässigt både ute till havs och i fjällområdena. Det är möjligt att 
placera havsbaserade vindkraftverk ett flertal kilometer från kusten. Bilderna nedan visar 
exempel på hur vindkraftverk placerade i landskapet, fjällnära eller till havs kan se ut.
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           Vindkraftverk på land Fjällnära vindkraftverk Vindkraftverk till havs

Höjd
Vindkraftverken har blivit större med åren. Idag är det vanligt med en totalhöjd på cirka 
60 - 70 meter, men även betydligt större vindkraftverk med en totalhöjd på cirka 100 
meter förekommer. I totalhöjden ingår tornets höjd och halva rotordiametern. Se tabellen
nedan för en jämförelse med andra höga objekt.

Objekt Ungefärlig höjd
Flaggstång 10 meter
Hus i 10 våningar 30 meter
Stockholms stadshus torn 112 meter

Gruppering
Vindkraftverk kan placeras enstaka eller i grupp. I Sverige idag är enstaka vindkraftverk 
vanligast men det förekommer även att kraftverken placeras i grupper med flera 
vindkraftverk i varje grupp. Det kan handla om vindkraftsparker med grupper som
innehåller upp till ett femtiotal kraftverk. Du kommer att få ta ställning till nedanstående
alternativ av gruppering. 

Enstaka kraftverk: ett vindkraftverk
Liten grupp: mellan två och tio kraftverk 
Stor grupp: mellan elva och femtio kraftverk

Elpriser
Idag kostar elektriciteten i Sverige ungefär 50 - 65 öre per kWh, beroende på elleverantör
och var i Sverige man bor. Att förändra vindkraftens egenskaper skulle innebära att 
elpriserna förändras. För att du lättare ska kunna ta ställning till hur de olika prisalternativ 
som du ställs inför skulle påverka ditt hushålls elkostnader visar vi två olika exempel. I
det första exemplet, se tabell 1 nedan, visar vi hur fem olika prisförändringar skulle 
påverka elkostnaderna för ett hushåll som bor i en villa som inte värms med elektricitet
och som förbrukar cirka 400 kWh per månad. Ett plustecken betyder att elektriciteten blir 
dyrare och ett minustecken betyder att elektriciteten blir billigare.
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Tabell 1. Hushåll i villa som inte  värms med el,  förbrukar cirka 400 kWh per månad 
Prisförändring per 

kWh
Förändring i elkostnad 

per månad
Förändring i årlig 

elkostnad
+ 15 öre + 60 kronor + 720 kronor 
+ 10 öre + 40 kronor + 480 kronor 
+ 5 öre + 20 kronor + 240 kronor 
- 5 öre - 20 kronor - 240 kronor 

- 10 öre - 40 kronor - 480 kronor 

I det andra exemplet, se tabell 2 nedan, visar vi hur samma prisförändringar skulle påverka 
elkostnaderna för ett hushåll som bor i en villa som värms med elektricitet och som förbrukar 
cirka 2000 kWh per månad.

Tabell 2. Hushåll i eluppvärmd villa,  förbrukar cirka 2000 kWh per månad 
Prisförändring per 

kWh
Förändring i elkostnad 

per månad
Förändring i årlig 

elkostnad
+ 15 öre + 300 kronor + 3600 kronor
+ 10 öre + 200 kronor + 2400 kronor 
+ 5 öre + 100 kronor + 1200 kronor 
- 5 öre - 100 kronor - 1200 kronor 

- 10 öre - 200 kronor - 2400 kronor 

___________________________________________________________________________

NU VILL VI ATT DU VÄLJER MELLAN TVÅ OLIKA ALTERNATIV AV 
VINDKRAFTPRODUCERAD EL

___________________________________________________________________________

Överväg nu alternativ A och alternativ B nedan noggrant. Gå gärna tillbaka till sidorna x - x 
för att påminna dig om vad de olika alternativen innebär. Markera sedan vilket alternativ du 
skulle ha valt om de två alternativen var de enda du kunde välja mellan när du senast valde 
elleverantör. Ett plustecken framför en prisförändring innebär högre elpris medan ett 
minustecken innebär en prissänkning.

12) Under förutsättning att du endast hade kunnat välja mellan nedanstående två alternativ 
när du senast valde elleverantör, vilket av alternativen, A eller B, skulle du då ha valt? 
Markera med kryss. 

Alternativ A Alternativ B 

Ljudnivå 40 decibel 40 decibel 

Lokalisering fjällnära på land 

Höjd 100 meter 60 meter

Gruppering liten grupp Enstaka

Prisförändring per kWh + 5 öre 0 öre 

(   ) Alternativ A (   ) Alternativ B 
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13) Under förutsättning att du endast hade kunnat välja mellan nedanstående två alternativ 
när du senast valde elleverantör, vilket av alternativen, A eller B, skulle du då ha valt? 
Markera med kryss. 

Alternativ A Alternativ B 

Ljudnivå 30 decibel 40 decibel 

Lokalisering fjällnära på land

Höjd 100 meter 60 meter

Gruppering stor grupp enstaka

Prisförändring per kWh  - 5 öre 0 öre 

(   ) Alternativ A (   ) Alternativ B 

14) Under förutsättning att du endast hade kunnat välja mellan nedanstående två alternativ 
när du senast valde elleverantör, vilket av alternativen, A eller B, skulle du då ha valt? 
Markera med kryss. 

Alternativ A Alternativ B 

Ljudnivå 40 decibel 40 decibel 

Lokalisering till havs på land 

Höjd 100 meter 60 meter

Gruppering liten grupp enstaka

Prisförändring per kWh + 15 öre 0 öre 

(   ) Alternativ A (   ) Alternativ B 

15) Under förutsättning att du endast hade kunnat välja mellan nedanstående två alternativ 
när du senast valde elleverantör, vilket av alternativen, A eller B, skulle du då ha valt? 
Markera med kryss. 

Alternativ A Alternativ B 

Ljudnivå 30 decibel 40 decibel 

Lokalisering på land på land 

Höjd 100 meter 60 meter

Gruppering enstaka enstaka

Prisförändring per kWh - 10 öre 0 öre 

(   ) Alternativ A (   ) Alternativ B 
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16) Under förutsättning att du endast hade kunnat välja mellan nedanstående två alternativ 
när du senast valde elleverantör, vilket av alternativen, A eller B, skulle du då ha valt? 
Markera med kryss. 

Alternativ A Alternativ B 

Ljudnivå 40 decibel 40 decibel 

Lokalisering till havs på land

Höjd 100 meter 60 meter

Gruppering stor grupp enstaka

Prisförändring per kWh - 10 öre 0 öre 

(   ) Alternativ A (   ) Alternativ B 

17) Under förutsättning att du endast hade kunnat välja mellan nedanstående två alternativ 
när du senast valde elleverantör, vilket av alternativen, A eller B, skulle du då ha valt? 
Markera med kryss. 

Alternativ A Alternativ B 

Ljudnivå 40 decibel 40 decibel 

Lokalisering fjällnära på land 

Höjd 60 meter 60 meter

Gruppering stor grupp enstaka

Prisförändring per kWh - 10 öre 0 öre 

(   ) Alternativ A (   ) Alternativ B 

18) Vilka av nedanstående alternativ beskriver på ett bra sätt hur du resonerade när du valde
mellan de olika alternativen i de föregående sex frågorna?

a. Jag gjorde en helhetsbedömning av samtliga effekter och valde det alternativ där jag
fick mest för pengarna.

(   ) ja (   ) nej 

b. Jag tycker att ljudeffekterna är de viktigaste och valde hela tiden det alternativ som hade
lägst ljudnivå.

(   ) ja (   ) nej 
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c. Jag tycker att hur vindkraftverkens placeras (fjällnära, till havs eller i landskapet) är det
viktigaste och valde endast alternativ utifrån det.

(   ) ja (   ) nej 

d. Jag tycker att vindkraftverkens höjd är det viktigaste och valde endast alternativ utifrån 
det.

(   ) ja (   ) nej 

e. Jag tycker att hur vindkraftverken grupperas (enstaka eller i grupp) är det viktigaste och 
valde endast alternativ utifrån det. 

(   ) ja (   ) nej 

f. Jag tycker att låga elpriser är det viktigaste och valde därför hela tiden det billigaste
alternativet.

(   ) ja (   ) nej 

g. Jag skulle vilja betala mer för att få bättre vindkraft men jag har inte råd. 

(   ) ja (   ) nej 

h. Jag gjorde mina val utifrån vad jag tror är bäst för hela samhället, inte utifrån vad jag
som konsument kan eller vill betala för vindkraft.

(   ) ja (   ) nej 

i. Annat, nämligen:  ……………………………………………………………………….. 

……………………………………………………………………………………………

…..…..……………………………………………………………………………………

__________________________________________________________________________

NÅGRA FRÅGOR OM DIN BAKGRUND
___________________________________________________________________________

19) Är du kvinna eller man? (   ) kvinna (   ) man

20) Hur gammal är du?   ___________   år

21) Vilken utbildning har du?

(   ) Grundskole- eller folkskoleutbildning 

(   ) Gymnasieutbildning

(   ) Folkhögskoleutbildning

(   ) Högskole- eller universitetsutbildning 

(   ) Annan: _____________________________________ 

B11



22) Hur många personer ingår i ditt hushåll, inklusive dig själv? _______  personer 

23) Hur många barn (under 18 år) ingår i ditt hushåll?  ________  barn 

24) Värms din bostad med elektricitet? 

(   ) ja (   ) nej (   ) vet ej 

25) Vistades du i de svenska fjällen vid något tillfälle förra året?

(   )  ja (   )  nej (   )  vet ej 

26) Vistades du i den svenska skärgården vid något tillfälle förra året?

(   )  ja (   )  nej (   )  vet ej 

27) Ungefär hur stor är ditt hushålls sammanlagda inkomst per månad, före skatt? 
(Inkludera alla slags inkomster, till exempel eventuell sjukpenning, föräldrapenning,
studiemedel eller arbetslöshetsersättning etc). 

(   ) Mindre än 5 000 kronor 

(   ) Mellan 5 001 och 10 000 kronor 

(   ) Mellan 10 001 och 15 000 kronor 

(   ) Mellan 15 001 och 20 000 kronor 

(   ) Mellan 20 001 och 25 000 kronor 

(   ) Mellan 25 001 och 30 000 kronor 

(   ) Mellan 30 001 och 40 000 kronor 

(   ) Mellan 40 001 och 50 000 kronor 

(   ) Mellan 50 001 och 60 000 kronor 

(   ) Mellan 60 001 och 70 000 kronor 

(   ) Mer än 70 000 kronor 

Tack för din medverkan!

Använd gärna utrymmet nedan om du har några övriga kommentarer eller synpunkter. 
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