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ABSTRACT 

 

 

 

The general objective of this study is to examine the attitudes towards nuclear power in 

Sweden by eliciting the people’s willingness to pay (WTP) for nuclear power. 

Moreover, this study aims to investigate what factors that have an influence on the WTP 

and examine whether the presence of information (about nuclear power) has an impact 

on the people’s attitudes towards nuclear power in Sweden. A contingent valuation 

methodology (CVM) was employed to achieve these objectives. The study was 

conducted using a questionnaire where the respondents were presented to a hypothetical 

scenario where all the fossil-fired electricity generation sources in Sweden were to be 

replaced by electricity from nuclear power in order to lower the carbon dioxide (CO2) 

emissions. The results indicated that there is a WTP for nuclear power in Sweden – to 

replace fossil fuels. The average WTP was 4,0 öre/kWh, the Turnbull lower bound 

estimator was 5,7 kWh and finally the median of WTP was 6,0 öre/kWh. The 

perception of nuclear power as a non-polluting alternative could be considered as the 

main motive behind the WTP- as none of the other attributes of nuclear power showed 

any significant results. Finally, the presence of information did not show any significant 

impact on the people attitudes towards nuclear power in Sweden.  



 

 

SAMMANFATTNING 

 

 

 

Det övergripande syfte med denna studie är att undersöka attityderna till kärnkraft i 

Sverige genom att undersöka betalningsviljan (WTP) för kärnkraft. Dessutom syftar 

denna studie till att undersöka vilka faktorer som påverkar betalningsviljan samt om 

information (om kärnkraft) påverkar inställningen till kärnkraft i Sverige. Metoden som 

valdes för att uppnå dessa syften var ”Contingent Valuation Method” (CVM) och 

studien genomfördes med hjälp av en enkät. Enkäten presenterade ett hypotetiskt 

scenario för respondenterna där all fossileldad kraft som används i elproduktionen i 

Sverige skulle ersättas med el från kärnkraft i syfte att minska koldioxidutsläppen. 

Resultatet visade att det fanns en betalningsvilja för kärnkraft- för att ersätta fossileldad 

kraft. Den genomsnittliga betalningsviljan var 4,0 öre/kWh, Turnbull estimatorn (nedre 

gränsen) var 5,7 och slutligen var medianen 6,0 öre/kWh.  Uppfattningen om kärnkraft 

som icke-förorenande alternativ kan anses vara främsta motivet bakom betalningsviljan 

- eftersom ingen av de andra egenskaperna hos kärnkraft var statistiskt signifikant. 

Slutligen hade information ingen betydande inverkan på hur människor uppfattar 

kärnkraft i Sverige.  
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CHAPTER 1 

INTRODUCTION 

 

 

 

1.1 Background 

The European Environment Agency (EEA) has predicted in its annual report Climate 

change, impacts and vulnerability in Europe (2012) that the average temperature of the 

earth will rise above its current level by 1,1-6,4 ºC by the end of the 21
st
 century (EEA, 

2012). This means that the expected increase will be approximately between 3-6 ºC 

higher than the pre-industrial (19
th

 century) level (OECD 2012). In Europe, the biggest 

impact of this increase in global temperature is expected to affect eastern and northern 

Europe particularly in the winter while the impact on southern Europe would be 

expected mostly in the summer (EEA 2012). This global warming problem is mainly 

caused by what is called greenhouse gases (GHG) that consist primarily of carbon 

dioxide (CO2) which - to a large extent - is generated by fossil fuels in the energy sector 

(IPCC 2007). As many countries have been seeking other alternatives than fossil fuels 

to mitigate the global warming problem, Sims et al. (2003) discussed the alternatives 

that are available from a cost- effective perspective. The results showed that nuclear 

power and renewable energy
1
 (except for solar power and carbon dioxide capture and 

storage) have the potentials of cost-effectiveness and emission reduction.   

Nuclear power has been facing a global renaissance since the last decade due to several 

factors including the need to mitigate the climate change problem and the need to 

reduce the dependency of importing fossil fuels from other countries (Adamantiades & 

Kessides 2009). Although the fuel for nuclear power (uranium) needs to be imported, it 

has high energy density and can easily be stored thus the risk of supply interruption of 

uranium is quite low-compared to fossil fuels (Ibid). Nuclear power has also proven not 

to emit any carbon dioxide (CO2) directly (i.e. during operation). Those emissions that 

are associated with the life cycle of nuclear power (i.e. during mining, construction etc.) 

                                                 
1
 The other renewable energy sources that were examined in the study were biomass, wind- and 

hydropower. 
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are however, not more than the amount of emissions associated with the life cycle of 

other renewable energy sources such as wind- and hydropower (OECD, NEA 2012). In 

fact, nuclear plants all over the world have contributed to CO2 reduction of 10%. 

Accordingly, without nuclear power CO2 emissions would have been about 2,5 billion 

tons/year higher than the current level (Adamantiades & Kessides 2009). Nuclear power 

has, throughout the years, been influenced by public opinions which have focused on 

issues like the safety of nuclear power and managing the radioactive wastes. This is 

probably the reason why nuclear power has always been an issue of controversy (OECD 

and NEA 2012; Kovacs & Gordelier, 2009).  

In Sweden, nuclear power generation started in the 1970s and today there are 10 active 

nuclear power plants that generate 40-50 % of the Swedish electricity supply (Svensk 

Energi 2012). This high share of nuclear electricity generation puts Sweden in the sixth 

place worldwide and in the first place when considering nuclear electricity production 

per capita (Energimyndigheten 2010:21). In Sweden, the SOM Institute which is an 

independent organization that operates at the University of Gothenburg (SOM-Institute 

2010) makes an annual attitude survey on various questions of interest - including 

opinions about the energy sector- among the Swedish population. The public support (in 

favor of using nuclear power ) for nuclear power in Sweden has been in the range of 

29% in 1979 to 51% in 2006 and 48% in 2010 (Holmberg & Hedberg, 2012). Although 

the Swedish public opinion was affected negatively by the Fukushima accident in Japan 

2011, such an effect vanished two months after the accident (Ibid). The public opinion 

on nuclear energy and the official nuclear policy have been moving in the same 

direction for the past three decades in Sweden. Thus, it is not clear whether it is the 

public that influence policy-makers or the other way around (Ibid). However, public 

opinions on nuclear power remain a debatable issue that needs to be investigated 

further. The present study, however, aims to investigate the attitude towards nuclear 

power in Sweden in terms of willingness to pay (WTP). Many similar studies have been 

conducted world-wide (e.g. Jun et al.; Liao et al. 2010) but none in Sweden. Thus, the 

present study aims to contribute to a further comprehension of the attitudes towards 

nuclear power in Sweden.   
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1.2 The Objective of this Study 

Although the attitudes towards nuclear power have been studied in many countries 

around the world, the Swedish attitudes towards nuclear power in terms of willingness 

to pay (WTP) have not –to the author’s knowledge- been investigated.  

The objective of this study is to examine the attitudes towards nuclear power in Sweden 

in terms of willingness to pay.  

In addition, the present study aims to: 

 Investigate the factors that have an influence on the WTP for nuclear power 

 Investigate whether the presence of information about nuclear power has an 

influence on the people’s attitudes towards nuclear power.  

1.3 Method 

The method that is chosen to achieve the objectives of this study is the Contingent 

Valuation Method (CVM) where a hypothetical scenario is to be presented to the 

respondents by using a questionnaire. The hypothetical scenario that is suggested in this 

study proposes a replacement of the electricity generated by fossil-fueled sources by 

electricity generated by nuclear power in order to reduce the carbon dioxide emissions.   

The questionnaire was distributed in three Swedish cities; Norrköping, Luleå and 

Gothenburg. Two types of questionnaires were distributed with the exact same 

questions except that one of them included some general information about nuclear 

power in Sweden while the other did not. The total number of questionnaires that was 

collected was 208 where 101 of the collected questionnaires included information about 

nuclear power and 107 questionnaires did not.   

1.4 Scope of the Study 

This study aims to investigate the attitudes towards nuclear power in Sweden without 

taking any position (pro or against) towards nuclear power. Although the benefits of 

nuclear power might have been emphasized in some parts of the thesis, it was only in 

comparison to fossil fuels and not in order to make a comparison between nuclear 

power and renewable energy sources. Due to the high expenses and length of time 

associated with conducting a mail survey to a random sample from the Swedish 
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population, this study was carried out in three Swedish cities and the sample was 

collected from different coffee shops in these cities.  

1.5 Outline 

This study is divided into six chapters. Review of the previous literature that is relevant 

to the study’s objective is presented in the next chapter while chapter three presents the 

theoretical framework of this study. In chapter four the methodology that was employed 

in order to achieve the study’s purpose is presented. Chapter five describes the empirical 

data and presents the empirical results while, finally, chapter six presents some 

concluding remarks based on the empirical results.     
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CHAPTER 2 

 LITERATURE REVIEW 

 

 

 

The objective of this chapter is to review some of the literature related to people’s 

attitudes towards nuclear power. The literature review includes articles/papers that 

investigated people’s perception and valuation of nuclear power.  

2.1 Previous Literature on the Attitudes towards Nuclear Power 

The main articles/papers that are most relevant to this study are summarized below 

where the method, objective and results of each article are briefly presented.  

Liao et al. (2010) investigated the people’s attitude towards the future generation of 

nuclear power in Taiwan. For the first time (according to the authors), they used a 

modified double-bounded CVM methodology where the WTP for both the supporters 

and opponents of nuclear energy were included.  In their questionnaire they asked, in 

the form of open-ended questions, whether people wanted the future share of nuclear 

energy to be increased or decreased. To achieve more reliability the authors included 

neutral information about nuclear power in their questionnaire. Their results showed 

that 36 % of the respondents wanted an increase in nuclear power which was slightly 

higher than the 33 % of respondents that wanted the nuclear share to decrease. There 

was also 22% who wanted to maintain the current level of nuclear power. The authors 

concluded that the number of supporters and opponents of nuclear power in Taiwan 

were balanced and that both had a significant WTP (to increase or decrease the share of 

nuclear power). Finally, while the authors emphasize the importance of nuclear power 

in the future, they conclude that the current share should not dramatically change.  

Jun et al. (2010) deals with the problem of social acceptance of nuclear power due to the 

asymmetry of information about nuclear safety in the society. The method used in this 

study was the Contingent Valuation Method (CVM) where two types of surveys were 

conducted. The first type did not include any information about the nuclear energy 

while the second type included precise information about all the environmental benefits, 

risk and economics of the nuclear energy. The authors used the double-bounded CVM 
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methodology and asked only about the WTP in order to increase the amount of nuclear 

energy. The results showed that people with precise information were willing to pay 

68,5 % more than the non-informed which in turn highlights the significant role of 

information in how people could perceive nuclear power. Another interesting result was 

the fact that people who lived in areas where nuclear reactors existed were more in 

favor of nuclear energy. This might be in contradiction with the NIMBY theory (not in 

my back yard), which explains people’s attitude towards new projects in their 

neighborhoods. However, the authors explained this result by assuming that people who 

live such areas are well/better informed than those living far away from nuclear 

reactors. The authors concluded that providing information to the public is significant 

and may become necessary in order to overcome the problem of low social acceptance 

of nuclear energy. In addition, the authors emphasize that the difference between 

political, economical and cultural backgrounds can have an impact on the social 

acceptance of nuclear power and thus, a country-specific studies are required.   

Itaoka et al. (2006) investigated the WTP to reduce mortality risk in the electric power 

generation in Japan. The method used in this study was a survey in the form of a choice 

experiment, which is appropriate in estimating a non-market environmental value and 

has the advantage of involving many scenarios in the same context. The questionnaire 

involved three scenarios, the first with actual rates of deaths and their probabilities for 

both nuclear and fossil fuel, while the second and third scenarios included hypothetical 

activities to test different hypotheses. What makes this approach interesting is the fact 

that the authors made a head to head comparison between people’s WTP to reduce 

mortality risk caused by fossil fuel versus nuclear power. Furthermore, the authors 

investigate the disaster aversion among people. Disaster aversion refers to the fact that 

individuals make choices based on the number of losses in a disaster rather than the 

probability of a disaster. Their results showed that people are willing to pay more for 

disaster reduction of nuclear power than for reducing the routine risk of fossil fuels. In 

fact the authors estimate the WTP for nuclear power risk reduction to be 60 times higher 

than that for the reductions in the fossil fuel sector. When one of the scenarios 

suggested that the outcome from both nuclear disaster and fossil fuel routine death were 

similar, people’s WTP didn’t differ much showing that people are disaster averted and 

that they do care about the number of deaths rather than the probability of the disaster. 
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In this context, the authors conclude that the lower the probability is, the more is the 

focus on losses rather than the probabilities.  

Goto and Ariu (2010) conducted their research by estimating the peoples’ WTP for 

nuclear power vs. renewable energy in Japan. The method used in this study was a 

survey based on Contingent Valuation Method (CVM). Their results showed that- as 

would be expected- people were willing to pay more for renewable energy resources 

than for nuclear energy. The authors investigated further some of the factors that 

determined WTP by testing seven different hypotheses. They found that people with 

high global environmental concerns had higher WTP for renewable energy, while 

people who valued high convenience of electricity, and thereby convenient lifestyle, had 

a higher WTP for nuclear energy. They also found that, in accordance with the NIMBY 

theory, living nearby a nuclear installation decreased the WTP for nuclear energy 

indicating that people don’t want further increase in nuclear installations in there region. 

The authors were, however, careful to inform the respondents about CO2 emissions, 

resource depletion and the safety aspects in order to ensure the reliability of their 

questionnaire. 

de Groot and Steg (2010) dealt with issue of nuclear power from a moral perspective. 

Because the public perception and their willingness to take action have a major impact 

on the decisions of policy-makers, the authors investigated the factors that determine 

people’s willingness to take action in favor or against nuclear power in the Netherlands. 

The questionnaire was based on a scenario in which the Dutch government would 

increase the share of nuclear energy to meet the increasing energy demand in the 

country. Questions that contained information about both the risks and the benefits of 

nuclear energy were included. In addition to that, the questionnaire included questions 

about personal norms
2
 and the willingness to take action. The results showed that the 

perception of the risks and benefits created personal norms which in turn had an impact 

on the willingness to take action. Simply put, when people perceived that the benefits of 

the nuclear energy were higher than the risks they were more opt to take actions in favor 

of nuclear power and vice versa.  The authors emphasized the importance of providing 

                                                 
2
 Personal norms  refer to the moral obligation to act in a certain way 
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neutral information, which implies that any study should include both the negative and 

the positive consequences of nuclear power in order to form the right perception.  

In a similar study, Keller et al. (2012) examined the relationship between how people 

associate nuclear power spontaneously and to what degree people accepted replacing 

old nuclear power plants with new ones in Switzerland. Unlike other studies, this study 

was not based on for hand formulated questions about risk and benefits of nuclear 

power but rather on what respondents freely and spontaneously associated nuclear 

power with. As this study focused on the content of the association- and not only 

whether there exists a relationship or not – the results showed diverse associations. 

People who supported replacing old nuclear power plants with new ones associated 

nuclear power with energy, appearance description and necessity. On the other hand, 

people who opposed the replacing had more diverse and concrete associations such as 

risk, negative feelings, accidents, radioactivity, waste disposal, military use and 

negative impacts on health and environment. More interestingly, people who were 

undecided had the same associations as the supporters. These results imply that a more 

differentiated communication (taking into consideration all the different reasons behind 

opposing nuclear power) is needed in order to increase the support for nuclear power 

among the opponents. The task is however much less complicated when communicating 

with the supporters and undecided people where their associations were less diverse.   

Roe et al. (2001) investigated the potentials of green electricity in the USA by 

examining the demand of the US consumers for different electricity services that are 

environmentally favorable. The method used here was a conjoint analysis conducted by 

a survey where the respondents were presented to different fuel mix that would reduce 

emissions. The fuel mix included coal, oil, gas, nuclear, hydro-electric solar and wind 

power. The results showed that all the population segments had a median WTP that 

ranged from $0,38 to $5,66 per year to reduce emissions without changing the fuel mix. 

This WTP was considered by the authors to be small in comparison to the median of 

WTP to reduce emissions by using renewable sources which was supported by certain 

segments of the population. The reduction of emissions by using nuclear power was 

supported by some of the population segments, mostly respondents with high school 

education and no environmental engagement in the Southwest part of the USA. The 

median of WTP in favor of renewable energy ranged from $0,11 to $14,22 per year 
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while the median of WTP in favor of nuclear power ranged from $1,03 to $14,43 per 

year. However, the WTP for nuclear power was- to large extent- restricted to people 

living in the Southwest part of the USA.   

More recently, Holmberg (2012) tracked the development in the Swedish opinion 

towards nuclear power from the 1980s until 2005. His analysis was based on the yearly 

opinion survey that is conducted by the SOM-Institute in Sweden. As the number of 

nuclear supporters exceeded the number of its opponents in the year 2003 for the first 

time in Sweden, the author tried to investigate the possible factors that lay behind that 

shift. Historically, the Swedes were more prone to phase-out nuclear power rather than 

use it. At the time of the referendum in 1980 when the Swedish Parliament (Riksdag) 

employed the phasing-out policy
3
 there was 66% in favor of such policy. This share, 

however, shifted up and down throughout the years from 75% after the Chernobyl 

accident to 34% in 2003 which was the first time lower than the share of proponents of 

nuclear use (46%). This shift in opinion during the 21
st
 century could be, according to 

the author, attributed to two factors; the impact of the Chernobyl accident was fading 

away and the increase in electricity prices due to the phasing-out policy.  These two 

factors, however, had a modest impact on the attitudes towards nuclear power and the 

same applied for the other social and economic factors such as age, gender, income etc. 

which had not changed pattern since the 1970s. The political factors, on the other hand, 

showed a strong link with people’s attitudes towards nuclear power. Left- Green- and 

Centre Parties have been and still the Parties that included the largest proportion of anti-

nuclear power. Social Democrats, Christian Democrats, liberal- and Moderate Parties 

have all a net positive support for the use of nuclear power with largest support among 

the Liberal- and Moderate Parties. The support for nuclear power use among these latter 

Parties has increased in comparison with 1980 which in turn can explain the shift in 

attitudes towards nuclear power. The author highlights also the growing trust in the 

nuclear power industries -from 36% in 1986 to 58% in 2004- among people in Sweden. 

Finally, the author concluded that in order to expand the use of nuclear power, people 

need to associate their concerns about climate change with nuclear power as a non-

                                                 
3
 In 1980 the Swedish Riksdag decides that no further nuclear plants were going to be built in Sweden and 

that nuclear power were to be phase-out completely by 2010.  In 2009, however, the Riksdag reversed 

this policy.  
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polluting alternative. At the time where the study was conducted (2005), such link did 

not exist and people who were mostly concerned about climate change were at the same 

time the most negative towards nuclear power.  

Table 1 below summarizes all the literature that has been reviewed in this section.      

Table 1: Review of Relevant Literature 

Author Publishing 

Year 

Objective Method Results 

Liao et 

al. 

2010 Estimating people’s WTP 

for nuclear energy in 

Taiwan 

Modified 

double-

bounded 

CVM-survey 

The ratio of nuclear power 

generation should remain 

at the current level in the 

future. 

Jun et 

al. 

2010 Estimation the social 

acceptance (WTP) of 

nuclear energy in Korea 

CVM-survey Presence of adequate 

information about nuclear 

power increased the WTP 

with 68,5 %. 

Itaoka et 

al. 

2006 WTP for reduction of 

mortality risk caused by 

fossil fuel vs. nuclear 

power 

Choice 

experiment-

survey 

The WTP to reduce 

nuclear disaster was 60% 

higher than the WTP to 

reduce the routine risk of 

fossil fuel. 

People are disaster 

averted. 

Goto 

and 

Ariu 

2010 Estimating the WTP for 

nuclear power and 

renewable energy in 

Japan and the 

determinants factors of 

that WTP 

CVM-survey WTP for renewable 

energy is higher than the 

WTP for nuclear power. 

Environmental concerns 

and convenient lifestyle 

are major determinants. 

de 

Groot 

and Steg 

2010 Examining the factors 

behind the willingness to 

take action in favor or 

against nuclear energy 

from a moral perspective 

Attitudes 

survey 

Personal norms and 

beliefs of risks and 

benefits were the main 

motives behind the 

willingness to take action 

in favor or against nuclear 

power. 

Keller et 

al. 

2012 Examining the relation 

between the content of 

spontaneous association 

of nuclear power and the 

acceptance of using new 

reactors instead of the old 

ones 

Attitudes 

survey 

People who oppose 

nuclear power have more 

concrete and diverse 

associations than people 

who are in favor of 

nuclear power. 
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Table 1: Review of Relevant Literature (continued) 

Author Publishing 

Year 

Objective Method Results 

Roe et al. 2001 Examining the demand 

of the US consumers 

for electricity services 

that are more 

environmentally 

favorable 

Conjoint 

analysis- 

survey 

Many segments are 

willing to pay more to 

reduce emissions 

without changing the 

fuel mix but there are 

segment that are willing 

to pay even more for 

reducing emissions by 

using renewable energy. 

Holmberg 

S. 

2012 Analyzing the shift in 

the Swedish opinion to 

the benefit of nuclear 

power in the 21
st
 

century 

Analysis 

based on 

statistics 

collected by 

the SOM-

Institute 

yearly opinion 

surveys 

Social and economic 

factors have a minor 

impact- compared to 

political and ideological 

factors -in shaping 

people’s attitudes 

towards nuclear power in 

Sweden. 

 

2.2 Conclusions based on the Literature Review 

When investigating people’s attitudes, almost all the literature discussed above 

employed a direct approach. Direct approaches aim to investigate attitudes by asking 

people directly to state their valuation of certain good. The methods that were employed 

were either a contingent valuation method (Liao et al.; Jun et al.; Goto and Ariu and de 

Groot and Steg 2010) or a choice experiment (Itako et al. 2006) which are both direct 

methods to elicit people’s valuations of environmental goods (Perman et al. 2011). Roe 

et al. (2001) employed a conjoint analysis based questionnaire which is quite similar to 

the choice experiment method. The present study is conducted using a questionnaire to 

elicit the WTP for nuclear power in Sweden. The questionnaire is intended to 

investigate how people valuate the reduction of carbon dioxide emissions by using 

nuclear power instead of fossil fuels and the factors that influence their valuation. As 

the study is proposing a hypothetical market where fossil-fired electricity sources are to 

be replaced by nuclear power electricity, the contingent valuation method is considered 

to be more appropriate in this respect.   

People’s preferences and social acceptance are essential in forming any country’s 

energy policy, e.g. whether it should rely more or less on nuclear energy in the future 
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(Liao et al. 2010). The differences between political, cultural and economic systems 

among countries create the need of making country-specific studies in order to 

understand the social acceptance of nuclear energy (Jun et al. 2010). Many similar 

studies have been made around the world but none in Sweden so far. Thus, this study 

aims to examine the attitudes towards nuclear power in Sweden by investigating the 

willingness to pay for nuclear energy and the factors that have an influence on such 

WTP in Sweden. The role of information in forming people’s perception about nuclear 

energy was emphasized in many studies (Jun et al. 2010; Liao et al. 2010; de Groot and 

Steg 2010; Keller et al. 2012 and Kovacs & Gordelier, 2009). Thus, this study aims also 

to test the role of information in formatting the attitudes towards nuclear power in 

Sweden. This can be achieved by comparing the WTP in the two types of questionnaires 

that are conducted in this study (one with information about nuclear power and one 

without).  
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CHAPTER 3 

THEORETICAL FRAMEWORK 

 

 

 

The objective of this chapter is to present the theoretical framework of this study, which 

primarily involves presenting the theories behind the concept of willingness to pay 

(WTP) for environmental goods.   

3.1 Compensated Variation (CV) 

CV refers to the maximum amount of money that individuals are willing to pay/accept 

in order to implement a project without causing any changes in their utility. The project 

could be anything from price changes to changes in the quality of a product or even 

introducing a new product. Thus, CV measures the change in welfare that would occur 

if a certain project would be undertaken. CV can be measured in monetary terms by 

asking people about their willingness to pay (WTP ) in order for a certain change to 

occur or by asking about how much people are willing to accept as compensation (WTA 

) if the change occurs (Perman et al., 2003). In this study, the focus will be put only on 

the WTP for nuclear power. Thus, it is assumed that those who experience the benefits 

of nuclear power to be higher than its risks would have a positive WTP and those who 

experience the risks to be higher will not have any WTP. In other words, those who 

oppose nuclear power will be assumed to have zero WTP. Although the zero values 

might, in theory, have negative values (people might want compensation in order to 

accept nuclear power), the focus of this study will be put only on the positive net effect 

of nuclear power (the positive WTP). The opponents of nuclear power can express 

themselves for instance by stating that they oppose nuclear power but not in terms of 

WTA (see annex 2 question 11)
4
. Since the risks and benefits of nuclear power (such as 

mitigating the climate change and the green-house effect problems, radioactive waste, 

risk for disaster etc.) are all considered to be environmental goods- and to some extent 

externalities, these should be identified in terms of individuals' preferences. In order to 

                                                 
4
 The questionnaires that were distributed were in Swedish and are enclosed in annex 1. As this study is 

written in English, the questionnaire was later translated to English and is enclosed in annex 2.  
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do this, the assumption of having a well-behaved utility function must be made (Perman 

et al., 2011) 

One of the aims of this study is to estimate the welfare change when replacing a certain 

level of electricity generated by fossil-fired resources with nuclear power. Nuclear 

power production gives raise to various use and non-use values and because the 

consequences of nuclear power are associated with environmental issues and hence 

have no market price, the CV approach is appropriate to elicit how people valuate 

nuclear power in terms of WTP. If people would have a net positive valuation of 

nuclear, it would be assumed that they have positive WTP and if they have net negative 

valuation they will not have any WTP.  

3.2 Environmental Valuation 

In order to illustrate the conception of environmental valuation as a willingness to pay 

(WTP), three economic concepts need to be defined first: public goods and externalities, 

total economic value and well-behaved utility function. 

3.2.1 Public Goods and Externalities 

Many of the environmental goods/services are considered to be public goods, which 

implies that they can not be traded in the market and hence have no market prices 

(Perman et al., 2011). Such goods have two main characteristics: 

 Non-excludable, whereby no one can be excluded from using public 

goods, not even those who do not pay for using them 

 Non-rivalry, whereby the consumption of these goods by one individual 

does not affect the consumption by another individual 

Clean air is a typical public good where no one can be excluded from consuming and, at 

the same time, the consumption of air by one individual does not affect the consumption 

by others. Since the preferences for such good are not revealed in the market, it is 

essential that all relevant individuals reveal their preferences in terms of WTP in order 

to estimate the good’s value (Ibid).  

Externalities refer to the external impact on a person or firm that is associated with the 

production/consumption of a good by other person/firm. Externalities are not usually 

reflected in the good’s price (not without government intervention) and can be both 

negative and positive (Perloff, 2007). Nuclear power, for instance, has both positive and 
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negative externalities. As nuclear power is a non-polluting energy source, it can 

contribute to cleaner air (compared to fossil fuels) and thus, it produces a positive 

externality. On the other hand, the radioactive waste of nuclear power is a negative 

externality that - in a case of failed storage - could negatively affect people living 

nearby. Externalities, as the case of public goods, have no market prices and hence their 

value is not revealed.  

3.2.2 Total Economic Value (TEV) 

The total economic value TEV measures the change in welfare caused by a certain 

policy or project. TEV is usually divided into two main categories, use value and non-

use value as the figure below shows.  

 

 

 

 

 

 

 

 

Figure 1: Total Economic Value 

The use value of any environmental resource is the direct/indirect use of that resource 

and the option value refers to the individuals’ willingness to preserve a resource that 

they do not use just in case they might be willing to use it in the future. The non-use 

value in turn refers to the existence and bequest values. Existence value implies that 

individuals might have preferences to preserve a resource simply for the existence sake 

and not because they use or intend to use it in the future and bequest value is the 

willingness to preserve something for the sake of future generations (Bateman et al., 

(2002); Perman et al., (2011)). Most of the environmental goods are highly valued by 

their non-use values. For example the radioactive wastes associated with nuclear power 

might not affect people today but because these wastes will continue to be radioactive 

for hundreds of years the fear of risk for future generations can affect how people 

Total Economic Value 

TEV 

Use Value Non-use Value 

Direct Indirect Option Existence Bequest 
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valuate nuclear power today. Market prices -if they exist- reveal only the direct use of 

the goods. WTP/WTA on the other hand has the property of including both use and 

non-use values and thus, TEV which is a measure of the welfare change is the sum of 

this WTP/WTP (Ibid).   

3.2.3 Individuals' Preferences and Well-behaved Utility Function 

The individual preference theory describes the way individuals rank a bundle of goods 

in accordance with their preferences. Preferences are assumed to have four properties: 

 Completeness: when choosing between two bundles, individuals can only 

either prefer bundle A to bundle B or prefer bundle B to bundle A or are 

indifferent in preference between them 

 Transitivity: if A is preferred to B and B is preferred to C, then A must 

be preferred to C 

 More is better than less: if bundle x has everything that bundle y has plus 

some more features, then bundle x is preferred to bundle y 

 Convexity: mixtures of goods are more preferred than extremes (this 

property implies a diminishing marginal rate of substitution)  

Individual preferences are illustrated by indifference curves which present all the 

bundles of goods that the individual is indifferent in preference. These curves are well-

behaved if they fulfill all the above assumptions; they are convex, downward sloping 

curves and they increase- in terms of utility- as we move away from the origin. 

Individual preferences can also be defined in terms of utility functions. Utility functions 

represent the amount of satisfaction any bundle of goods can provide to individuals 

depending on their preferences. A well-behaved utility function is analogous to a well-

behaved indifference curve and has the same properties (Frank, 2003). 

3.2.4 Willingness to Pay (WTP) 

WTP is the maximum amount that individuals are willing to pay in order to receive a 

certain benefit. This amount (measured in monetary terms) should, at least in theory, 

reflect the size of that benefit (measured in individual preferences and utility). Many 

economists advocate money as a good measure of utility and welfare because it 

represents people’s purchasing power. Since purchasing power is what allows people to 

choose between different bundles of goods, money is considered to be a good substitute 

for goods (Bateman et al., 2002). In this context, people who evaluate the benefits of 
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nuclear power highly (e.g. nuclear power does not emit CO2 and hence it can help 

mitigating the global warming issue) would be willing to pay in order to receive these 

benefits.  

The WTP can be better explained by using indifference curves. Assuming that we have 

a well-behaved utility function, that is the indifference curves are convex towards the 

origin and increase in utility as we move away from the origin, we can show the 

maximum amount of WTP using the figure below: 

 

         y: expenditures on private goods 

 

 
 
      
                                                    1                        2         

            
 
 
 
                                                                                       3  
 
 
 
                                                     Z0                 Z1                          Z: Environmental good                                                                                   

 
Figure 2: Measuring changes in welfare for an environmental good 

Source: Perman et al. (2011) 

We start at point 1 where the individual spends y0 on private goods and enjoys Z0 

amount of the environmental good. Point 1 lies on the utility curve U0 which gives the 

individual a certain amount of utility. If the supply of the environmental good is to 

increase to Z1, the individual will receive higher utility corresponding to point 2 on U1 

(U1>U0). In order to keep the utility level constant and enjoy more of the environmental 

good, the individual needs to give up some consumption of the private goods. Thus, the 

amount y0-y1 illustrates the maximum WTP in order to increase the level of the 

environmental good (Perman et al., 2011).  
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CHAPTER 4 

THE METHODOLOGY 

 

 

 

4.1 Contingent Valuation Method (CVM) 

When valuating environmental goods, Mitchell and Carson (1989) classified two main 

approaches for environmental valuation; the direct and the indirect approach. The direct 

approach implies that people are asked directly to reveal their preferences. This is in 

contrast to the indirect approach where people reveal their preferences of a certain good 

in terms of their (observed) behavior. The direct approach, which is also called stated 

preferences technique SP, has the advantages of eliciting people’s preferences in the ex 

ante (before the event) and including the existence value within the estimated WTP. 

Another advantage of this approach is its flexibility, which means that it can be applied 

on all kinds of goods, even goods that are introduced to the market for the first time. 

However, asking people to elicit their WTP directly, and not observing their behavior, is 

one of the main strengths of the direct approach and at the same time it is one of its 

main weaknesses. This direct approach can result in some biases when people might not 

be thinking seriously when answering the question or when people might misunderstand 

the characteristics of the good that is being valued and/or associate it with other goods. 

On the other hand this direct approach has the advantage of identifying actual points on 

the compensated demand curve for individuals and thus avoiding the need to make an 

indirect linkage between the goods’ valuation and the individuals’ behavior (ibid). The 

direct approach or SP consists of two main methods; the contingent valuation method 

(CVM) and choice experiment (CE) (Perman et al., 2011). The CE implies offering the 

respondents a set of choices with different mixes of goods and prices and the WTP is 

then derived from how the respondents trade off between these choices. This method 

was applied by Itaoka et al. (2006) to elicit the WTP for renewable and nuclear power. 

The CVM, however, has the advantage of asking the respondents directly about their 

WTP and was applied by Liao et al.; Jun et al.; Goto and Ariu, (2010). In this study, a 

CVM survey will be constructed in order to capture the WTP for nuclear power in 

Sweden. CVM has the ability of capturing both the use and non-use values of the goods 
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in question and it is widely applied to estimate the total value of environmental goods, 

the use and the non-use values. It is usually conducted as a survey where people are 

asked directly to state their willingness to pay (WTP) for an environmental 

improvement or, in some cases, willingness to accept a compensation for an 

environmental degradation (WTA). By doing so, people are allowed to express their 

valuation of that environmental attribute/change directly in monetary terms and hence, 

both the use and the non-use values of environmental goods can be captured. The name 

“contingent” comes actually from the nature of the method which requires a 

hypothetical scenario that describes a certain change in an environmental service/project 

and then asking people about their WTP for the change “contingent” on that scenario 

(Mitchell and Carson, 1989; Perman et al., 2011). There are two major issues when 

conducting a CVM survey, choosing between the willingness to pay (WTP) and the 

willingness to accept (WTA) and choosing the right format of the WTP/WTA questions.  

When estimating the WTP, the respondents are usually constrained by their income. On 

the other hand, estimating the WTA has no such constrains and hence the estimates of 

WTA usually exceed the estimates of WTP (Perman et al., 2011). The choice between 

WTP and WTA depends on the property rights –if defined. Generally, it is assumed that 

people have the right to the current environmental level and hence if the good that is 

being evaluated implies an environmental improvement it is a question of WTP and if it 

implies an environmental distortion it is then a question of WTA (Ibid).    

When the WTP questions are formulated, there are two widely used methods; open-

ended and closed-ended dichotomous questions. Open-ended questions implies asking 

the respondents about their maximum WTP to a certain good (without giving any bid) 

and the respondents are supposed to reveal their maximum WTP truthfully. Closed-

ended dichotomous questions, on the other hand, ask the respondents about their WTP 

by offering them a bid and then ask them to either accept it or refuse it. The open-ended 

questions were widely used until the 1980s and it was argued that these kinds of 

questions can capture more information than closed-ended dichotomous questions. The 

disadvantage of open-ended questions, however, is that these kinds of questions could 

discourage the respondents and hence lowers the response rate (as these questions 

include no options which might complicate the task for the respondents). On the other 

hand, it is argued that closed-ended dichotomous questions are similar to everyday 
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market transaction where the buyers are offered a bid (price) and it is up to them to take 

it or leave it. Closed-ended dichotomous questions, however, tend to produce a first-bid 

bias where the respondents are influenced by the bid offered. Another disadvantage of 

close-ended questions is that the estimated WTP are usually higher than estimates from 

open-ended questions (Sund, 2010). The National Oceanic and Atmospheric 

Administration (NOAA), however, had announced that the close-ended dichotomous 

questions are to be preferred when conducting a CVM (Arrow et al., 1993). 

Perman et al. (2011) discuss three options in order to collect data from a CVM-survey; 

face-to-face interviews, telephone interviews and mail surveys. Face-to-face interviews 

have the advantage of providing higher rate of response and more qualitative 

information that can contribute to a better and deeper understanding- especially when 

studying complex issues. The disadvantages, however, are that this method is very 

expensive and time consuming. Respondents might as well not feel that they are 

anonymous and hence might not answer frankly (Cargan, 2007). Telephone interviews 

are less expensive and provide anonymity to respondents but it is also time consuming 

(Ibid). Mail surveys which are also called self-administered questionnaires (because the 

respondent needs to complete them him/herself on paper) have the advantages of being 

cheaper and less time consuming - relative the other methods. It is also anonymous and 

has standardized structure that can yield more valid results. The main disadvantages of 

this method are that the collected data is restricted to the questions and a high rate of 

missing data (don’t know or incomplete answers) (Ibid).   

The present study is conducted using a self-administered questionnaire in order to 

achieve the study’s purpose.  

4.2 The Survey Construction 

The questionnaire was constructed in three parts as recommended by Mitchell and 

Carson (1989) and Perman et al. (2011). The same construction was also adapted by Jun 

et al. (2010) when estimating the social value of nuclear in Japan. The three parts of the 

questionnaire are: 

 Description of the hypothetical scenario where the status quo and the expected 

benefits of the environmental change is constructed in a simple and clear way. 

The payment vehicle should also be explained in a comprehensive manner. 
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 Questions about the WTP for the goods in question. 

 Questions about the respondent’s socioeconomic characteristics and questions 

about their preferences about the good that have been valued. 

 

The first section of the questionnaire involved questions about the socioeconomic 

characteristics of the respondents. Questions about age, gender, income, number of 

people living in the household and whether the respondents personally pay for the 

heating of the household were included. A question about the extent to which the 

respondents are concerned about some of the current environmental problems was also 

included in order to elicit the respondents' environmental preferences. These questions 

are important when investigating whether the sample is representative for the whole 

population in question or not (Bateman et al. 2003). In addition, some of the socio-

economic characteristics can be related to the attitude towards nuclear power and hence 

it is necessary to test their relative influence on the WTP for nuclear power in Sweden. 

Bateman et al. (2003) recommended what is called warm-up questions in the surveys to 

get the respondents to be involved in the survey issue before asking them to state their 

WTP. In addition, these questions per se provide useful qualitative information about 

the respondents’ valuation of the issue in question. Thus, a question where respondents 

were asked about their opinion of how much the Swedish government should invest in 

the different types of energy resources in the next 5-10 years was included for this 

purpose. This question is taken from the yearly questionnaire among the Swedish 

population that is published by the SOM-Institute in Gothenburg University for the 

purpose of comparing the results afterwards. This question was also important to remind 

the respondents of the substitute possibilities that are available. The different energy 

resources that were included in the question were: solar power, wind power, hydro 

power, nuclear power, and power from coal and fossil fuels. 

 

Another warm-up question about the respondents’ conception about the various 

attributes associated with nuclear power was also included. In this question respondents 

were asked to give their opinion about the importance of some possible attributes (both 

positive and negative) of nuclear power. The attributes that were included were: risk for 

accidents, the possibility of lower electricity prices, radioactive wastes, no carbon 
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emission, nuclear weapon proliferation, lowering the energy dependency from the world 

and finally terrorist attacks.  

 

The second part of the survey described the current electricity production situation in 

Sweden (status quo) followed by a hypothetical scenario where the government is 

planning to replace the current amount of electricity produced by fossil-fired sources 

with electricity from nuclear power. The hypothetical scenario was described as 

following: 

  

”We are interested in your opinion about the increase use of nuclear power in order 

to reduce the use of fossil fuel energy and thus reduce CO2 emissions. Increased use 

of nuclear power entails investments which mean increased costs. The different 

levels of cost increase that we will ask you to consider are 6 and 12öre
5
/kWh”.  

 

A table of the possible consequences of the electricity price increase on different types 

of households was also included to facilitate the respondents’ perception of the 

consequences of the price increase. The payment vehicle was stated clearly, that is, an 

increase in electricity prices to cover the new constructions of nuclear power. As 

recommended by Perman et al. (2011), any payment vehicle in the CVM questionnaires 

should be applicable to all the population in interest. Thus, the increase in electricity 

prices fulfills this requirement and hence has the advantage- in comparison of voluntary 

payments- of minimizing the free-riding bias. This payment vehicle is, however, 

preferred to the tax payment where respondents might refuse to pay as a protest against 

taxes. This approach has, thus, the advantage of reducing the number of protest-zeros 

(Carson and Mitchel, 1989; Bateman et al., 2003). As similar approach was also used in 

previous studies such as Jun et al. (2010) and Goto and Ariu (2010) the present study 

will employ price increase as the payment vehicle.  

 

As nuclear power has both positive and negative consequences it is not clear whether a 

question of WTP or WTA should be included. At the beginning the questionnaire was 

designed to elicit both the WTA and WTP, which means that those who have more 

                                                 
5
 Öre is the centesimal subdivision of the Swedish Crown and 1 öre corresponds to 1 cent 
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consideration for the positive consequences of nuclear power would have a willingness 

to pay for it and those who have more consideration for the negative consequences 

would be willing to accept a compensation. This design was, however, considered to be 

non-logical and not easy to comprehend when conducting pre-tests. Thus, the WTA part 

was abandoned and the study was limited to only the willingness to pay for the positive 

consequences of the nuclear power (those who would have more consideration for the 

negative effects of nuclear power are assumed to have zero WTP).  

 

Finally, two questions about the respondents’ WTP were included. The first question 

inquired about a payment to replace half of the fossil-fired electricity with nuclear 

power while the second (with higher bid) inquired about a payment to replace the whole 

amount. The type of WTP-questions was closed-ended single-bounded dichotomous 

questions (yes/no questions). To reduce the first-bid bias the chosen bids were pre-

tested several times until reaching the current bid level (6 and 12 öre). The disadvantage 

of this type of questions is that the estimated WTP is usually relatively higher compared 

to the other types of questions. Another disadvantage is that the real WTP cannot be 

properly estimated and any estimated WTP can rather be above or below the given bid 

(here it is assumed that people who have WTP higher or equal to the bid will answer yes 

and those who have lower WTP than the bid will answer no). To overcome this 

problem, it is suggested by Garrod and Willis (1999) to use the median and mean of 

WTP instead of the actual WTP. The advantages, however, are that these types of 

questions minimize the non-response and outliers and facilitate the task for the 

respondents especially in the absence of visual aids and personal interviews (Bateman et 

al., 2003). Another advantage is that these type of questions are not subjected to the 

strategic bias where respondents understate their WTP and free-ride on others 

contributions (Perman et al., 2011).    

 

The WTP-questions were followed by a question specific to those who answered no 

(did not have any willingness to pay) for the purpose of identifying the protest zeros. 

This question included options such as “I am not interested in environmental issues”, 

“my income is not high enough”, “electricity prices are already high enough”, “I am 

against nuclear power”, “I am satisfied with the share of nuclear power today” and “I 

am not interested in question about electricity production”. The question included also 
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an open option where people could write any other reason that might concern them. 

Such questions are necessary to analyze the bid responses, whether they are legitimate 

or not and to identify the number of protest-zeros- if existed- in the questionnaire. 

 

The questionnaire was pre-tested to identify any possible difficulties and uncertainties, 

this is important when construction any questionnaire to make sure that the respondents 

will get simple and comprehensive questions (Bateman et al., 2003). The chosen 

method for pre-testing was one-to-one interviews where some participants were asked 

to fill-in the questionnaire and afterwards they were asked to reveal their opinion about 

the questions (how difficult they were, were they easy to understand, was the 

hypothetical market realistic etc.). One-to-one interviews were conducted eight times, 

with eight different participants, before reaching the current construction of the 

questionnaire. One-to-one interview method was also applied by Liao et al. 

(2010).When investigating the importance of nuclear power consequences there were 

originally two separate questions; one for the positive consequences and the other for 

the negative ones. After conducting a pre-test it was obvious that many of these 

consequences indicated the same thing. Thus, with the help of the respondents in the 

pre-test- some of these consequences were deleted and some were reformulated.  

Finally, these two questions were merged together (see annex 2 question 9) into one 

question that included both positive and negative consequences of nuclear power. The 

chosen bids were also tested and it turned out that the original bids (3 and 6 öre) were 

too low and hence the bids were raised to 6 and 12 öre instead which were considered 

reasonable by the participants.  The options in the question where the respondents stated 

why they didn’t have any WTP (see annex 2 question 11) were changed and 

reformulated several times in order to reach a simple formation that is easy to 

comprehend by the respondents and to capture all the possible reasons for refusing to 

pay.  

4.3 Different Approaches of the Present Study 

The general objective of this study is to examine the attitudes towards nuclear power in 

Sweden in terms of WTP for nuclear power. Furthermore, this study aims to examine 

what factors that have an influence on the WTP and whether the presence of 

information has a role in formatting people’s attitudes towards nuclear power. To 
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achieve these above stated objectives several approaches have been employed and each 

one of them is described bellow. 

4.3.1 Estimating the Willingness to Pay  

The willingness to pay (WTP) of the sample will be estimated in three ways; the lower 

bound of the Turnbull estimator, the mean WTP and the median WTP. 

The Turnbull estimator is a useful method when estimating the lower bound of WTP 

when using single-bounded dichotomous questions. The Turnbull estimator, which is a 

non-parametric method, has the advantages of providing estimates without making 

many restrictive assumptions about the sample distribution, and it is simple to use 

(Satimanon and Lupi, 2010; Perman et al., 2011). According to this method, the lower 

bound of the WTP can be estimated as following: 

 

Where (ti) is the offered bid which lies within the interval (0≤ ti≤M) and Fi is the 

probability/proportion of rejection (no responses) of the ith bid, thus Fi can be rewritten 

as following: 

Fi = Ti / Ri 

Where, Ti is the number of rejections (no responses) and Ri is the total number of 

responses. That is, if 70 respondents out of 100 say no to (i) bid, the proportion of no 

responses of that bid (Fi) = 0,7.  

When using the Turnbull estimator, it is important to make some adjustment if Fi+1 is 

lower than Fi. For example, if Fi = 0,7 and Fi+1 = 0,3 then the proportion of no responses 

(F) need to be pooled as following: 

Fi* =(Ti+ Ti+1 )/ (Ri + Ri+1 ) 

Afterwards, the density of distribution of the F- function must be calculated as 

following: 
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fi = Fi+1 – Fi. 

Thus, the Turnbull lower bound can be rewritten as following: 

 

When F0 is to be set equal to 0 and Fm+1 is set to be equal 1 the lower bound of  WTP 

can be calculated (Satimanon and Lupi, 2010; Perman et al., 2011). 

Following the recommendation suggested by Garrod and Willis (1999) and Perman et 

al. (2011) the mean and median are also practical estimators of the WTP. The mean 

WTP which was used to estimate the WTP for nuclear power in Korea by Jun et al. 

(2010) will be estimated from: 

 

Or can be simply expressed as following: 

[The number of respondents that say yes to (6 öre) * 6 + the number of respondents that 

say yes to (12 öre) * 12] / total number of observations.  

And the median which was used to estimate the WTP for nuclear power by Roe et al. 

(2001) and Goto and Ariu (2010) will be calculated as the middle number of all the bids 

after putting all the observations in an ascending order.  

4.3.2 Estimating the Influential Factors 

To determine what factors that have an influence people's WTP another model should 

be developed to test the significance of each factor that is believed to have an influence 

on the WTP. Three groups of factors can be specified and then factors within each 

group will be tested whether they have an influence on the WTP or not. These groups 

are: economic factors, socioeconomic factors and attitudinal factors and hence the WTP 

can be written as a function of all these factors as following: 

WTP= ƒ (Economic factors, Socioeconomic factors, Attitudinal factors) 
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The respondents’ WTP in dichotomous questions is usually coded as yes/yes, yes/no, 

no/no or no/yes depending on answer of the respondents
6
. This approach had been used 

by Jun et al. (2010) and Goto&Ariu (2010). In this study, the WTP will be coded as 

following; for each yes/yes response (that is a WTP of 12 öre) the WTP in the data 

program will be coded as (2), for each yes/no response (that is a WTP of 6 öre) the 

WTP in the data program will be coded as (1) and finally, for each no/no response (that 

is a WTP of zero) the WTP in the data program will be coded as (0). As the dependent 

variable (WTP) is discrete and limited to three values; 0, 1 and 2, a linear regression 

model such as the ordinary least square (OLS) is not appropriate to use (Verbeek 2004). 

A multi-response model would be more suitable to describe the probability of each 

outcome. Since the dependent variable (WTP) in this study consists of three logically 

ordered values (0 is the lowest bid and 2 is the highest) the ordered logit model would 

be appropriate to apply in order to test which factors that influence the WTP (Ibid).  

Economic Factors:  

Income (INC): as the WTP implicitly means that the respondent is willing to give up 

something (usually part of the income or the consumption of other goods) in order to 

receive some kind of benefit- leaving its utility unchanged- the income is an important 

aspect when estimating WTP. Low income respondents that highly value the benefits of 

nuclear power might be constrained by their budget and might thus not have any 

willingness to pay to replace fossil-fired fuels with nuclear power. Goto and Ariu 

(2010) found that high income households in Japan were willing to pay more for 

renewable energy only. Roe et al. (2001) found that people with high income had higher 

willingness to pay for both renewable energy and nuclear power to reduce the fossil fuel 

reliance in the USA. Liao et al. (2010) found that income had a positive impact on WTP 

for both increasing and decreasing nuclear energy share in Taiwan. Thus, income is 

believed to be an influential factor and is to be tested. 

El-heating (EL): this variable refers to whether the respondent pays him/herself for the 

heating costs. When heating is not included in the rent it means that it will be more 

expensive for the respondent to pay higher electricity prices (if the household is heated 

by electricity). Thus, it is believed that respondents that pay for heating separately from 

                                                 
6
This is because the respondents either accept a bid (yes) or refuse it (no) 
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the rent- all else being equal- would have lower WTP for nuclear power. 

 

Number of people in the household (NUM):  as the number of people living in the 

household increases, it will be more expensive to pay for higher electricity prices. Thus, 

all else being equal, the higher number of people living in the household the lower the 

WTP for nuclear power.   

 

Socioeconomic Factors: 

Age (AGE):  the age of the respondent is also believed to influence the WTP for nuclear 

power. Older respondents that experienced the Chernobyl accident might still have their 

preservations about nuclear power. However, Goto and Ariu (2010) found that older 

people in Japan were more willing to pay for nuclear power. This can be explained by 

the fact that older respondents might be more familiar with nuclear energy after all the 

debates about nuclear among the past decades. Liao et al. (2010) found that age had no 

significant influence on the WTP in Taiwan. Thus, the age of respondents is believed to 

have an influence on their WTP but the direction of this (positive or negative) influence 

is far from clear and it is left to be tested. 

 

Gender (GEN): Goto and Ariu (2010) found that men were generally more willing to 

pay than women for both nuclear and renewable energy. Liao et al. (2010) found that 

males had higher WTP than women to affect the nuclear energy share in Taiwan while 

Keller et al. (2012) found that males had higher acceptance to replace old nuclear power 

plants with new ones in Switzerland. However, whether the gender of the respondents 

has an influence on their WTP in Sweden or not is to be tested. 

 

Education level (EDU): Roe et al. (2001) found that people with at least a high school 

degree and no environmental engagement had the highest WTP for nuclear power in the 

USA. Liao et al. (2010) found that respondents with higher level of education had 

higher WTP to reduce the share of nuclear electricity in Taiwan. Thus, people with 

higher education are expected to be more familiar with the nuclear topic than non/lower 

educated people and hence the education level is believed to influence the WTP. 

Whether the education level would influence the WTP positively or negatively in 

Sweden is to be tested.  
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Attitudinal Factors: 

 

Environmental valuation (ENV): this variable refers to how much the respondent’s value 

some various environmental problems. The impact of this variable is, however, 

ambiguous. People that are concerned /engaged in the environmental issues might have 

a positive WTP for nuclear power when it is to replace fossil-fired power but at the 

same time people with high environmental concerns might refuse the nuclear power as a 

good alternative. Goto and Ariu (2010) and Roe et al. (2001) found that respondents 

with high environmental concerns had lower WTP for nuclear power in Japan and the 

USA respectively. Hedberg (2012) found that people that are most concerned about 

environmental issues such as the global warming were against using nuclear power in 

Sweden. However, whether environmental concerns have an influence on the WTP for 

nuclear power in Sweden is left to be tested.  

 

Nuclear consequences perception (CONS):  in accordance with de Groot and Steg 

(2010), respondents who perceive the benefits of nuclear power higher than its risks are 

believed to have higher WTP for it. 

 

Attitude towards different energy sources (ATT): people who have positive attitude 

towards nuclear power and believe that the Swedish government should invest more in 

nuclear power the next 5-10 years are expected to have higher WTP for nuclear power. 

Positive attitude towards other energy sources i.e. renewable energy sources might also 

have an influence on the WTP for nuclear power meaning that respondents who believe 

that the Swedish government should invest more in renewable energy would not be 

willing to pay for nuclear power. 

4.3.3 Testing the Role of Information  

To investigate whether information plays a role in formatting the people’s attitudes 

towards nuclear power in Sweden two questionnaires were constructed in which one of 

them included some general facts about nuclear power in Sweden and the other did not. 

Both questionnaires included exactly the same questions. The only difference is that one 

of them started with a box that contained information about the current situation of 

nuclear power in Sweden and some of its attributes. A comparison where the advantage 
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of renewable energy sources as they do not generate carbon emissions was also 

mentioned for the purpose of reminding the respondents that there are other alternatives 

than nuclear power. Finally, the respondents were informed that the Swedish reactors 

differ significantly from the ones in Chernobyl, thus a similar accident could not occur 

in Sweden. A similar argument was applied to the Fukushima accident where the 

geological conditions in Sweden differ significantly from the ones in Japan
7
. The WTP 

from these two questionnaires will be compared afterwards in order to test whether the 

presence of information has an impact on the people's WTP. In a similar study that was 

conducted in Korea (Jun et al. 2010) respondents with information had a 68% higher 

WTP than respondents without information. Whether the presence of information would 

have a similar impact on the WTP for nuclear power in Sweden or not is not clear and it 

is to be tested by comparing the results from both questionnaires.   

 

                                                 
7
Fukushima accident was caused by a major earthquake in Japan 2011 and the Chernobyl accident was 

caused by a technical mistake during an experiment 
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CHAPTER 5 

EMPIRICAL DATA AND RESULTS 

 

 

 

5.1 Descriptive Statistics  

This section aims to describe and analyze the empirical data that was collected by using 

questionnaires. 

5.1.1 The Sample Characteristics 

The survey was conducted in three Swedish cities; Luleå, Norrköping and Gothenburg. 

The questionnaire was handed out to people at different coffee shops in these cities at 

daytime mainly during the Easter holiday in April 2013. Holiday time was an advantage 

that enabled capturing a variety of participants (employed, unemployed, families etc.) 

during daytime. Many people refused to participate in the survey because they didn’t 

have time but at the end there were 208 completely/partially answered questionnaires 

distributed as follows: Luleå (38), Norrköping (127) and Gothenburg (43). Three of 

these questionnaires were deleted because the WTP questions were left unanswered. 

Thus, the total number of questionnaires that were analyzed was 205. The uneven and 

relatively limited number of questionnaires that were collected from each city made it 

difficult to preform a comparison between the attitudes/characteristics of these three 

cities. However, the characteristics of the whole sample were quite similar to the 

Swedish population as it is shown in table 2. 
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Table 2: Sample characteristics  

Variable Sample Swedish Population 

Age(average) 42,5 41,2 (2012)* 

Share of women 52% 50% (2012)* 

Monthly income(average) 20 000-30 000 25 500 (2010)* 

Share of university graduates 51% 42% (2010)** 

*Source: SCB.se 

**Source: Ekonomifakta.se 

The respondents’ age, gender and income were very similar to the Swedish population. 

The share of university graduates, however, was slightly higher in the sample compared 

to the Swedish population.  

Although the characteristics of this study’s sample were quite similar to the Swedish 

population it is not possible to aggregate the results to the national level. This is 

attributed to two factors. Firstly, the choice of the sample was not random. As the data 

was collected from coffee shops it can be argued that it is only a certain group of people 

that visit coffee shops and thus the collected data does not represent all the groups in the 

society. For example it can be argued that women visit coffee shops more often than 

men. Secondly, the number of observations (208) is too small to make general 

conclusions about the whole population. However, as other survey methods such as 

mail survey and face-to-face interviews are associated with high expenses and length of 

time the present study was conducted in coffee shops in three Swedish cities and the 

sample can be best regarded as convenient sample
8
.  

5.1.2 Attitudes towards Different Energy Sources 

As one of the survey questions investigated the people’s attitudes towards different 

kinds of energy sources, the results were then compared to the results from the yearly 

questionnaire among the Swedish population that is published by the SOM-Institute 

(SOM-rapport 2012:24). The comparison is shown in table 3.  

                                                 
8
 Convenient sample refers to the sampling technique where the sample is chosen based on its 

accessibility and closeness to the researcher. 
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Table 3: Attitudes towards different energy sources 

Energy source Invest 

more 

Invest 

same as 

today 

Invest 

less 

Don’t 

know 

Sum 

percent 

Solar power 80,7 8,7 2,9 7,7 100 

Solar power(SOM)* 81 10 2 7  

Wind power 80,2 8,7 5,8 5,3 100 

Wind power(SOM) 70 18 5 6  

Hydro power 62,5 24 6,3 7,2 100 

Hydro power(SOM) 46 41 4 8  

Nuclear power 16 28,3 43,7 12 100 

Nuclear power(SOM) 12 30 29 8  

Fossil fuels/natural gas 18 16,5 40 25,5 100 

Fossil fuels/natural gas(SOM) 22 27 23 21  

Coal 3,4 7,2 68,3 21,1 100 

Coal(SOM) 2 5 26 15  

Source: SOM-Institute 2012 

*this data is from 2011 

As is shown in table 3, the share of the respondents who wanted the Swedish 

government to invest more in wind- and water power was slightly higher in the sample 

than the results of the SOM-Institute. The share of respondents who wanted the 

government to invest less in nuclear power, fossil fuels and coal was though much 

higher in the sample than the SOM-Institute results. The differences between the sample 

and the SOM results were higher by (34%) for nuclear power, (74%) for fossil fuels and 

(160%) for coal. These differences can be explained by the fact that the SOM-Institute 

had an extra alternative in its questionnaire which is to “completely abandon the energy 

source”. This alternative was not available in the questionnaire of the present study 

which can explain these substantial differences. 
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5.1.3 The Willingness to Pay 

Among the (208) questionnaires there were (3) respondents that didn’t answer the WTP 

questions. These three questionnaires were deleted-as it was mentioned earlier- and thus 

the total number of questionnaires that were used was 205. Each questionnaire included 

two questions about the WTP and hence the total number of WTP observations was 

(410). The share of respondents that accepted the lower bid (6 öre) was higher (55%) 

compared to the WTP for the higher bid (12 öre) which was 40%. The proportion that 

accepted to pay for nuclear power, in general, was 47 %. A comparison between sample 

1 where respondents did not get any information about nuclear power and sample 2 

where the respondents were presented with some general information about the nuclear 

power in Sweden showed that respondents that accepted the higher bid in the latter one 

were slightly higher (45% vs. 35%). The willingness to pay to replace the fossil-fired 

energy sources with nuclear power is shown in table 4. Table 4 presents the number and 

share of respondents that accepted/refused the different bids in the questionnaire as total 

and as divided in two sub samples. 

Table 4: Responses to the Willingness to Pay 

Bid Yes Share 

Yes 

No Share No Total 

The whole sample      

6 öre 113 55% 92 45% 205 

12 öre 81 40% 124 60% 205 

Both bids 194 47% 216 53% 410 

Sample 1 without info      

6 öre 56 54% 48 46% 104 

12 öre 36 35% 68 65% 104 

Both bids 92 44% 116 56% 208 

Sample 2 with info      

6 öre  57 56% 44 44% 101 
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12 öre 45 45% 56 55% 101 

Both bids  102 50% 100 50% 202 

 

Among the respondents that rejected both bids, that is the respondents who didn’t have 

any willingness to pay for nuclear power, the main two reasons given were that 

respondents were against nuclear power (34 respondents) and that the electricity prices 

are already high enough (29 respondents). A total number of 27 respondents refused to 

pay for nuclear power because they considered the current share of nuclear energy is 

enough while 15 respondents stated that their income was not high enough to pay for 

the increase in electricity prices. There were also 13 respondents who stated that they 

wanted to invest more in renewable energy rather than nuclear power, 7 respondents 

who were not interested in electricity production issues and finally 6 respondents who 

were not interested in environmental issues. These results are summarized in table 5. 

 

Table 5: The different reasons for refusing to pay  

Reasons for not paying Number of 

observations 

My income is not high enough    15 

I am satisfied with the share of nuclear power today 27 

Electricity prices are high enough 29 

I am completely against nuclear power 34 

I am not interested in questions about electricity production  7 

I am not interested in environmental questions 6 

Other* 13 

 

*All the reasons under this category were generally the same: “invest more in renewable energy instead”. 

One answer was “I am not familiar with the topic”. 

A follow-up question about why respondents chose to pay was not included in the 

questionnaire. Such question would have the advantage of giving the respondents the 
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opportunity to explain the motives behind their WTP. Another advantage of such 

question is to detect how serious the respondents are when answering the WTP question 

(Perman et al., 2011). However, the question was forgone by mistake and this could be 

considered as one of the weaknesses of the present study.  

5.2 Empirical Results and Analysis  

This sections aims to present and discuss the empirical results of the present study. 

5.2.1 Estimates of the Willingness to Pay and the Role of Information  

Three estimates of the WTP were calculated; the Turnbull estimator of the lower bound 

of WTP, the mean and the median of the WTP. The mean of the WTP for the total 

sample was about (4,0 öre/kWh) and the median was (6,0 öre/kWh). The Turnbull 

estimator of the lower bound was (5,7 öre/kWh). The values from the three estimates 

are close to each other indicating some kind of consistency in estimating the WTP. 

Dividing the observations into two samples (sample 1 and 2) did not have any effect on 

the median. However, the mean and the Turnbull estimator were slightly higher for 

sample 2 as shown in table 6. 

Table 6: The willingness to pay (öre/kWh) 

Sample       Mean Median Turnbull 

Estimator 

The whole sample (410 observations) 4,02 6          5,70 

Sample 1 without info (208 observations) 3,69 6 5,34 

Sample 2 with info (202 observations) 4,37 6 6,06 

Difference between Sample 1 and sample 2 18,4% 0 13,5% 

 

The difference between sample 1 and 2 was about 18 % and 14 % for the mean and 

Turnbull WTP respectively. This increase may be attributed to the presence of 

information in sample 2 but the increase is, however, quite low compared to the increase 

of 68% in South Korea when a similar study was conducted there (Jun et al., 2010). The 

difference between the two samples’ mean was tested in order to examine whether it 

was significant or not. The results showed that that the difference was not significant 

and thus it is not possible to conclude that information have an influence on people’s 
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attitudes towards nuclear power
9
. This, however, could be attributed to many factors 

such as the type of information that was used in the survey might have differed in the 

present study than the one conducted in Korea. Jun et al. (2010) described their two 

types of questionnaire as following: 

 “…type 1 includes no specific information about nuclear energy and type 2 includes 

precise and specific information about nuclear energy, about its risk or safety, 

economic and environmental benefits such as accident histories, electricity 

generating cost, low carbon generation and radiation hormesis.”  

The information about nuclear power in the present study was more general and 

included facts about how many nuclear reactors that exist in Sweden and the benefits of 

nuclear power such as a non-polluting energy source. Facts about the safety of the 

nuclear reactors in Sweden were also mentioned. The method of conveying the survey 

differed also; Jun et al. (2010) used face-to-face interviews which might have facilitated 

the respondents’ comprehension of the information. Another explanation for this can 

utilize the fact that the support of nuclear power in Sweden (41%) is much higher than 

the global average support of nuclear power (28%) (Kovacs and Gordelier, 2009). Thus, 

the presence of some general facts about the nuclear power didn’t have a big effect on 

the WTP for nuclear power. This argument, however, does not explain the big 

difference between Sweden and South Korea where the support of nuclear power is ever 

higher (52%) (Ibid). 

The different methods that were used to calculate the mean, median and the Turnbull 

lower bound are explained in table 7 and below: 

 

 

 

 

 

                                                 
9
 For a detailed calculation of the test see annex 3 
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Table 7: The Turnbull estimates 

Bid price 

ti 

Number of 

No’s 

Ni 

Numbered 

offered 

Ri 

Proportion 

No 

Fi=Ni/Ri 

Probability 

distribution 

fi=Fi+1 – Fi 

The whole sample     

0-6 92 205 0,45 0,45 

6-12 124 205 0,6 0,15 

12 and over  - - 1 0,4 

Sample 1     Without info.      

0-6 48 104 0,46 0,46 

6-12 53 104 0,65 0,19 

12 and over  - - 1 0,35 

Sample2 With info.                  

0-6 44 101 0,44 0,44 

6-12 56 101 0,55 0,11 

12 and over - - 1 0,45 

 

The Turnbull lower bound WTP =  

                                                            

For the whole sample, lower bound WTP = 0*0,45 + 6*0,15 + 12*0,4 = 5,7 

For the sample without information, lower bound WTP= 0*0,46 + 6*0,19 + 12*0,35 

=5,34 

For the sample with information, lower bound WTP= 0*0,44 + 6*0,11 + 12*0,45 =6,06 

The mean was calculated as following:  
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The mean WTP for the whole sample = (6*113+12*81)/410 = 4,02 

The mean WTP for sample 1= (6*56+12*36)/208= 3,69 

The mean WTP for sample 2= (6*57+12*45)/202= 4,37 

The median was calculated by choosing the middle value after putting all the WTP 

responses in ascending order.  

 

5.2.2 Estimates of the Influential Factors and the Explanatory Power of the Model 

The Ordered Logit model was employed to test weather the various economic, social 

and attitudinal factors has an impact on the WTP for nuclear power in Sweden. The 

blank responses in the age and income category were replaced by the average of these 

variables. Blank responses in questions where the respondents were asked to use a scale 

from 1-5 were replaced with 3.  

None of the economic factors (income and el-heating) could explain the variation in the 

respondents’ WTP. One of the socioeconomic factors (age, gender and education), 

which is the education level, had a significant influence on the WTP. The coefficient of 

the respondents that had a university degree was negative (-0,22) indicating that the 

respondents with higher education level had a lower WTP for nuclear power in Sweden. 

While this result contradicts with the findings of Roe et al. (2001) where respondents 

with at least high school degree had a higher WTP for nuclear power in the USA,  it 

could be explained by assuming that higher educated respondents are more aware of the 

nuclear issue e.g. the consequences of failed storage of radioactive waste. Another 

possible explanation could be that higher educated respondents are more willing to pay 

for renewable energy sources despite its high costs.  Testing for the various attitudinal 

factors (environmental awareness, nuclear consequence perception and the attitude 

towards different energy sources) showed some significant results. The variables under 

the environmental awareness category were tested but none of them was significant. 
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The climate change and air pollution problems showed a positive coefficient meaning 

that respondents that are most worried about climate change and air pollution had a 

higher WTP for nuclear power. These coefficients, however, were not statistically 

significant and thus these two variables could not explain the variation in WTP for 

nuclear power. The attitude towards different energy sources (wind-, solar- hydro- and 

nuclear power) were also tested.  The attitude towards two of these sources had a 

statistically significant influence on the WTP; wind- and nuclear power. The wind 

power coefficient was negative (-0,16) while the nuclear power coefficient was positive 

(0,31), indicating that respondent who consider that the Swedish government is ought to 

invest more in wind power the next 5-10 years had lower WTP for nuclear power and 

respondents who considered that the Swedish government ought to invest more in 

nuclear power the next 5-10 years had a higher WTP for nuclear power. Finally, the 

respondents’ attitudes towards some of the consequences of nuclear power were tested 

(risk for accidents, the possibility of lower electricity prices, radioactive wastes, no 

carbon emission, nuclear weapon proliferation, lowering the energy dependency from 

the world and terrorist attacks). Only the no carbon emission consequence was 

statistically significant with a positive coefficient (0,22) meaning that respondents who 

value this property of nuclear power highly had a higher WTP for nuclear power.  

These results are – to a large extent - consistent with the findings of Holmberg (2012) 

where social and economic factors had not any significant impact on people’s attitudes 

towards nuclear power in Sweden.  

The above discussed results are summarized in table 8. 
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Table 8: Ordered logit (parametric model) 

Variable Coefficient t-value    P|t|>t 

Constant -1,51 -1,96 0,049 

EDU(university education level) -0,22
* 

-1,75 0,079
 

ATT(wind power) -0,16 -1,94 0,053 

ATT(nuclear power) 0,31 3,76 0,0002 

CONS(nuclear power generates no CO2 

emissions) 

0,22 2,69 0,007 

Chi squared                                                                  41.63420        

Coefficients in bold are statically significant at 1% and 5% level 

*significant at 10% level  

The log likelihood ratio statistic is a test that can explain the explanatory power of a 

model. This test can be applied to logit analysis where the goodness of fit measure (R
2
) 

is absent. In logit models such as the ordered logit, which was applied in this study, the 

pseudo-R
2
 value that is usually shown in the regression output has no explanatory 

meaning (cannot explain the power of the model) (Dougherty, 2007).  An equivalent 

test in logit models is the likelihood ratio statistic which tests the difference between 

two models, one with only the constant and the other one includes one or several 

variables. With other words, the null-hypothesis would be that all the coefficients are 

equal to zero while the alternative hypothesis would mean that at least one of variables 

has an explanatory interpretation (at least one of the coefficients are not equal to zero) 

(Ibid). The log likelihood ratio is Chi- square (χ
2
) distributed and this value can be seen 

directly in the ordered logit regression output. The Chi-Square (χ
2
) of the model is equal 

to (41,63) with degree of freedom of (7). Thus, at the probability of χ
2
 value <0,001, the 

null-hypothesis can be rejected. 

 



42 

 

CHAPTER 6 

CONCLUDING REMARKS 

 

 

 

The objective of this chapter is to highlight the main results of this study. Moreover, the 

conclusions that are associated with these results are presented.  

 

The purpose of this study has been to examine the attitude towards nuclear power in 

Sweden by estimating the WTP for nuclear power and what factors that influence the 

WTP. Moreover, the present study examined whether the presence of information about 

nuclear power had an impact on the respondents’ attitudes. 

Estimating the willingness to pay for nuclear power in Sweden in terms of higher 

electricity prices showed positive values. The lower bound of the Turnbull estimator 

was (5,7 öre /kWh) which was close to the median WTP (6,0 öre/kWh). The average 

WTP was somehow slightly lower (4,0 öre/kWh). These positive values can be 

interpreted as there is a willingness to pay for nuclear power in Sweden in order to 

lower the carbon emissions and this WTP declined with the education level in Sweden. 

The main motive behind the WTP can be linked to the fact that nuclear power does not 

generate carbon emissions (CO2) as the estimations showed that respondents who 

valuated this attribute highly had a higher WTP. There were two main motives behind 

refusing to pay for nuclear power. Firstly, respondents were either against or satisfied 

with the share of nuclear power (61 respondents) and secondly, respondents either 

considered their income as low or were against paying higher electricity prices (44 

respondents). Wind power seemed to be the only renewable energy source that was 

negatively associated with nuclear power meaning that respondents who were in favor 

of wind power had lower WTP for nuclear power. None of the other renewable energy 

sources that were mentioned in the questionnaire (solar- and hydro power) had such 

significant association. This could be explained by the major investments in wind power 

in Sweden when the government decided to increase the current level of electricity from 

wind power from 6,1 TWh to 30 TWh by year 2020 (Energimyndigheten, 2013:01).  
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Although the sample characteristics of this study were quite similar to the Swedish 

population it is not possible to aggregate the results to the national population. This is 

due to two reasons; the sample was not randomly selected and the number of 

observations was quite low. The results however indicated some interesting aspects 

about the willingness to pay for nuclear power which- to the author’s knowledge – have 

not being investigated before in Sweden.   

The various economic and social factors (such as age, gender etc.) did not seem to have 

an influence on the variations in the WTP for nuclear power. This has been historically 

true in Sweden where people’s attitudes towards nuclear power were mainly shaped by 

political factors rather than social and economic factors (Holmberg, 2012). Since the 

present study did not include any political factors it is not possible to make any 

conclusion about to what extent these factors can influence the variation in WTP for 

nuclear power.  This, however, is left to further investigation. To what degree other 

factors such as personal norms (de Groot & Steg, 2010) influence the variation in WTP 

in Sweden was not included in this study and is left for future research.  

The presence of information about nuclear power increased the WTP with 13-18 %. 

This increase was, however, not significant and quite low compared to a similar study 

conducted in South Korea (Jun et al., 2010). This implies that the presence of 

information have no major impact on the respondents’ attitude towards nuclear power in 

Sweden. One possible explanation could be that people in Sweden have a high degree of 

awareness about the nuclear power and hence the presence of some general information 

about nuclear power could not affect how people perceive it.  However, it should be 

kept in mind that the share of fossil fuels that are used in electricity generation in 

Sweden is only 5 % which is very low percent compared to about 70 % in South Korea 

in year 2009 (CIA, 2013:05).  

As the results have shown that a willingness to pay for nuclear power exists in order to 

replace fossil fuels, it could be concluded that there is an acceptance for nuclear power 

in Sweden. The results could indicate that nuclear power remains as one possible 

alternative to limit the climate change problem. These results are to be interpreted with 

caution though and any future investments to expand nuclear power should be 

supplemented with further and more extensive investigation. However, as there is a 
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non-negligible proportion that is in favor of nuclear power and as the climate change 

problem is globally escalating, a nuclear phasing out policy could not be considered as 

an alternative in the near future.  
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ANNEX 1  

Attityder till kärnkraft 

Denna enkät syftar till att undersöka hur svenska folket ser på kärnkraft. Din medverkan 

är väldigt uppskattad och du kommer att vara helt anonym. 

 

Visste du att!! 

  

 I Sverige finns det idag tre aktiva kärnkraftverk med sammanlagt tio reaktorer: 

Oskarshamn (3), Ringhals (4) och Forsmark (3). 

 Kärnkraften svarar för ungefär hälften av den svenska elanvändningen. 

Kärnkraften tillsammans med vattenkraften utgör cirka 85 % av Sveriges 

elproduktion. 

 En viktig fördel med kärnkraft är att den inte genererar växthusgaser vilket kan 

vara ett bra energialternativ för att mildra klimatförändringsproblemet och 

koldioxidutsläppen. En annan fördel med kärnkraft är att den är inhemsk och 

väderoberoende.  

 Förnybara energikällor som vind- och solkraft genererar inte heller växthusgaser. 

 Kärnkraftsteknologin har utvecklats mycket på senaste tiden vilket har minskat 

risken för olyckor. Trots detta, risken finns kvar och om en olycka sker kan 

konsekvenserna vara förödande.  

 Det är inte sannolikt att Sverige skulle drabbas av en katastrof av det slag som 

inträffade i Tjernobyl. Det finns stora skillnader i konstruktionen mellan de 

svenska reaktorerna och Tjernobylreaktorn.  

 I Sverige har vi inte de geologiska förutsättningarna för så omfattande 

jordbävningar eller tsunamis som inträffade i Japan (2011) och som orsakat 

Fukushima olyckan. 

 

 

1- Ålder: -------------------- 

 

2- Jag är:                  Man                                  Kvinna 

 

3- Din inkomst: 

       0          - 10 000                                      40 000 - 50 000 

       10 000 - 20 000                                      50 000 - 60 000 

       20 000 - 30 000                                      60 000 eller mer 
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       30 000 - 40 000 

 

 

4- Antalet personer som bor i ditt hushåll: ------------------- 

Varav antalet barn (under 18):-------------------- 

 

 

5- Vad är din utbildningsnivå? 

      Grundskole- eller folkskoleutbildning 

      Folkhögskoleutbildning 

      Gymnasie- eller yrkesskolutbildning 

      Högskole- eller universitetsutbildning 

Annat: ---------------- 

 

6- Betalar du för uppvärmningen av din bostad? 

      Ja                                   Nej 

Om du svarade ja, värms din bostad av el? 

      Ja                                    Nej                             Vet ej 

 

7- På en skala från 1 till 5, hur viktiga anser du att de följande miljöfrågorna är: 

 

                                                          ( Inte alls viktigt)        (Mycket viktigt) 

 

 

 1 2 3 4 5 Vet 

ej 

Klimatförändringar       

Uttunning av ozonlagret       

Vattenföroreningar       

Luftföroreningar       

Minskad biologisk mångfald       
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8- På en skala från 1- 5, vilken energikälla tycker du vi borde satsa mer på i Sverige 

de kommande 5-10 åren?  

 

                                               (Satsa mindre )   (Satsa som idag)  (Satsa mer) 

 

 

 1 2 3 4 5 Vet ej 

Solkraft       

Vindkraft       

Vattenkraft       

Kärnkraft       

Fossil/Naturgas       

Kol       

 

9- En ökning i tillförsel och användning av kärnkraft har olika möjliga konsekvenser. 

På en skala från 1 till 5, hur viktiga anser du att de följande konsekvenser av 

kärnkraft är? 

                                                                         (Inte alls viktigt) (Mycket viktigt) 

 

 1 2 3 4 5 Vet 

ej 

Risk för olyckor       

Möjlighet Lägre energipriser       

Radioaktiva avfall       

Kärnkraft genererar inte koldioxid utsläpp       

Spridning av kärnvapen        

Minskning av energiberoendet av omvärlden       

Terroristattacker       
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Elproduktionen i Sverige året 2011 varit enligt följande: 

Typ av energikälla Förnybar energi Kärnkraft Övrig fossileldad kraft 

Procentuella andelen 55% 40% 5% 

Källa: Energimyndigheten 

Vi är intresserade av hur du ser på ökad användning av kärnkraft i syfte att minska 

användningen av fossileldad kraft och därmed minska CO2 utsläppen. Ökad användning 

av kärnkraft innebär investeringar som innebär ökade kostnader. De olika nivåerna av 

kostnadshöjning som vi kommer att be dig ta inställning till är 6 och 12 öre/kWh. 

Tabellen nedan visar vilka effekter de kostnaderna kommer att innebära för olika 

typhushåll. 

 

Avgift 

öre/kWh 

Kostnad för hushåll i 

lägenhet 

Kostnad för hushåll i villa 

utan elvärme 

Kostnad för hushåll i villa 

med elvärme 

6 180kr/år 300kr/år 1500kr/år 

12 360kr/år 600kr/år 3000kr/år 

 

10- Är du beredd att betala 6 öre extra per kWh för att ersätta hälften av fossileldad 

kraft med kärnkraft? 

        Ja                                      Nej  

 

om du svarade ja, är du även beredd att betala 12 öre extra per kWh för att 

ersätta fossileldad kraft helt med kärnkraft? 

 

        Ja                                       Nej    

 

11- Du som inte har någon betalningsvilja alls, beror det på: 

       Min inkomst är inte tillräcklig stor 

       Jag är nöjd med andelen kärnkraft idag 

       Elpriset är tillräckligt högt 

       Jag tar avstånd helt och hållet från kärnkraft 

       Jag är inte intresserad av frågor som rör elproduktion 

       Jag är inte intresserad av miljöfrågor 

                   Annat: ------------------ 
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ANNEX 2 

Attitudes towards Nuclear Power 

This questionnaire aims to investigate the attitudes towards nuclear power in Sweden. 

Your participation is highly appreciated and your identity will be completely 

anonymous.   

Did you know that!! 

  

 In Sweden, there are three active nuclear power plants and a total of ten active 

reactors: Oskarshamn (3), Ringhals (4) and Forsmark (3). 

 Nuclear power accounts for about half of the Swedish electricity consumption. 

Nuclear power combined with hydro power accounts for 85% of the Swedish 

electricity generation.  

 One important advantage of nuclear power is that it does not generate greenhouse 

gases which can make it a good energy alternative in order to mitigate the 

climate change problem and carbon dioxide emissions. Another advantage of 

nuclear power is that it is domestic and weather independent.  

 Renewable energy sources like wind- and solar power do not generate greenhouse 

gases either.  

 Nuclear power technology has developed significantly in recent years, which has 

reduced the risk of accidents. Despite this, the probability of risk still exists and 

if an accident occurs, the consequences can be devastating.  

 It is not likely that a disaster similar to the Chernobyl accident would occur in 

Sweden.  There are major differences in the structure of the Swedish reactors 

and the Chernobyl reactors. 

 Sweden does not have the geological characteristics for an extensive earthquake 

or a tsunami similar to the one that occurred in Japan (2011) and caused the 

Fukushima accident. 

 

1- Age: -------------------- 

 

2- Gender:                  Man                                  Woman 

 

3- Income: 

       0          - 10 000                                      40 000 - 50 000 

       10 000 - 20 000                                      50 000 - 60 000 

       20 000 - 30 000                                      60 000 or more 

       30 000 - 40 000 
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4- The number of people living in your household: ------------------- 

Of which, the number of children (under 18):-------------------- 

 

 

5- What is your education level? 

      Primary or Elementary school 

      Community College 

      High school or Vocational school 

      College or University  

Other: ---------------- 

 

6- Do you pay for the heating of your household? 

      Yes                                   No 

If you answered yes, is your household heated by electricity? 

      Yes                                   No                            don’t know 

 

7- On a scale of 1 to 5, how important do you think the following environmental 

issues are: 

 

                                                     (Not important at all)  (Very important) 

 

 

 1 2 3 4 5 Don’t 

know 

Climate Change       

Depletion of the Ozone layer       

Water pollution       

Air pollution       

Deterioration of biodiversity       
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8- On scale of 1 to 5, what energy source do you think the Swedish government 

should invest more in the next 5-10 years?  

 

                                                      (Invest less)   (Invest as today)  (Invest more) 

 

 

 1 2 3 4 5 Don’t 

know 

Solar power       

Wind power       

Hydro power       

Nuclear power       

Fossil fuels/Natural gas       

Coal        

 

9- An increase in the supply and use of nuclear power has various consequences. On 

scale of 1 to 5, how important do you consider these following nuclear power 

consequences are: 

                                                              (Not important at all)     (Very important) 

 

 1 2 3 4 5 Don’t 

know 

Risk of accidents       

The possibility of lower energy prices       

Radioactive waste       

Nuclear power does not generate carbon dioxide        

Nuclear weapon proliferation        

Reduction of energy dependency from  

the rest of the world 

      

Terrorist attacks       
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Electricity production in Sweden for year 2011 has been as following: 

Type of energy 

source 

Renewable 

energy 

Nuclear 

power 

Other fossil-fired 

sources 

Percentage 55% 40% 5% 

Source: Energimyndigheten2012 

We are interested in how you look at the increased use of nuclear power in order to 

reduce the use of fossil fuel energy and thus reduce CO2 emissions. Increased use of 

nuclear power entails investments which mean increased costs. The different levels of 

cost increase that we will ask you to consider are 6 and 12cents/kWh. The table below 

shows the impact of the electricity price increase on different kinds of households: 

 

Fee 

öre/kWh 

Cost of households 

in apartment  

Cost of households in house 

without electricity heating  

Cost of households in house 

with electricity heating 

6 180 SEK/year 300 SEK/year 1500 SEK/year 

12 360 SEK/year 600 SEK/year 3000 SEK/year 

*SEK=Swedish Crowns 

10- Are you willing to pay 6 öre extra per kWh to replace half of the fossil fired 

power with nuclear power? 

        Yes                                     No 

 

If you answered yes, are you even willing to pay 12 öre extra per kWh to 

completely replace fossil fired power with nuclear power? 

 

        Yes                                      No 

 

11- If you do not have willingness to pay at all, this is because: 

       My income is not high enough  

       I am satisfied with the share of nuclear power today 

       Electricity prices are high enough  

       I am completely against nuclear power 

       I am not interested in questions about electricity production  

       I am not interested in environmental questions 

                   Other: ------------------ 
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ANNEX 3 

 

Difference of Two- Means test: 

Variable Mean Std. Dev. 

WTP sample 1 (without 

information) 

3,69 4,58 

WTP sample 2 (with 

information) 

4,37 4,8 

 

H0: μ1 = μ2 

Ha: μ1 ≠ μ2 

Standard error:  

SE = sqrt[(s1
2
/n1) + (s2

2
/n2)] = 0,46 

where s1 is the standard deviation of sample 1, s2 is the standard deviation of sample 2, 

n1 is the size of sample 1, and n2 is the size of sample 2. 

Degrees of freedom: 

DF = (s1
2
/n1 + s2

2
/n2)

2
 / { [ (s1

2
 / n1)

2
 / (n1 - 1) ] + [ (s2

2
 / n2)

2
 / (n2 - 1) ] }  

=0,22 / [0,00005 +0,00006]= 2000 

The t-value: 

t = (μ 2 - μ 1) / SE = 1,48 

Where μ 1 is the mean of sample 1, μ 2 is the mean of sample 2, and SE is the standard 

error. 

The critical t-value for two-tailed t-distribution with 10 % significance level and 2000 

df = 1,645 which is > than 1,4  thus, we can not reject the null hypnotizes.  

 

http://stattrek.com/Help/Glossary.aspx?Target=standard%20deviation

