With respect to anthropogenic emissions of CO2 there are different
technological options for reducing these emissions. Widespread introduction
of these measures requires research and development to improve performance,
reliability and efficiency. Nevertheless, no matter how promising an option
is from a technological and economic perspective, it has to be socially
accepted by the public if implementation is to be successful. This report gives
results from two different studies of public and stakeholder attitudes.
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Summary and conclusions

General summary
Introduction
Increased global warming due to increased
atmospheric concentration of Green House Gases
(GHG) is considered a serious threat to mankind.
Over the two past centuries there has been a strong
increase in anthropogenic emissions of GHGs
from burning fossil fuels, especially with respect
to carbon dioxide (CO2), the most important GHG
since it is emitted in the largest quantities. The
atmospheric concentration of CO2 has increased
from a pre-industrial level of 280 ppm to more
than 370 ppm (IPCC, 2001).
As a first step to reduce emissions and stabilize
the atmospheric content of GHGs the Kyoto protocol was signed in 1997 and entered into force
on February 16, 2005. The protocol is based on
legally binding emissions targets for industrialized countries (so called Annex I countries). Thus,
GHG reduction targets are prescribed for 38 developed countries and for the European Community,
and it is stated that these countries together must
reach a 5 % reduction in annual GHG emissions
on average during the first commitment period
from 2008 to 2012 compared to the base year
1990. All the large industrialized countries except
the USA and Australia have signed the protocol.
The reduction goals differ between countries.
Sweden, as part of the European Union, is actually allowed to increase its emissions by 4 %.
However, the Swedish Parliament has set a national goal of instead reducing the emissions by 4 %.
With respect to anthropogenic emissions of CO2
there are different technological options for redu-

cing these emissions, such as implementing energy
conservation measures, increasing energy efficiency, increasing use of renewable fuels and to
change modes of transportation (public instead of
individual transportation). Widespread introduction
of these measures requires research and development to improve performance, reliability and
efficiency. Nevertheless, no matter how promising
an option is from a technological and economic
perspective, it has to be socially accepted by the
public if implementation is to be successful. Thus,
it is necessary to investigate not only technical
and economic barriers which must be overcome
for successful implementation, but also social and
political barriers.
This report concerns the latter type of barriers
illustrating results from two different studies.

Study 1 - Public attitudes
The first study investigates public attitudes
towards energy policy and global warming, including technical options for mitigating emissions
of anthropogenic greenhouse gases. The study is
based on surveys which poll the general public and
is unique in that it compares four regions the UK,
USA, Japan and Sweden.

Study 2 - Stakeholder attitudes
The second study examines attitudes towards
Carbon Capture and Storage (CCS) among stakeholders active within the fields of energy and
environment (public authorities, companies etc.).
CCS is a rather new technology for mitigating
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emissions of anthropogenic greenhouse gases.
The survey helps to evaluate the attitudes of both
the public and stakeholders in order to see what
role, if any, CCS might play in a more sustainable
energy system. The study is based on questionnaires which poll stakeholders in the Nordic countries
(predominantly in Sweden and to a smaller extent
in Denmark, Norway and Finland).

An AGS co-operation
Both studies are based on a co-operative effort
within the Alliance for Global Sustainability
(AGS) (see page 83). Chalmers University of
Technology (Sweden), MIT (USA), the University
of Cambridge (UK), and the University of Tokyo
(Japan), have performed corresponding surveys in
different regions.

More information
For more information please contact:
Prof. Filip Johnsson, dept. of Energy and Environment, Chalmers
SE-412 96 Göteborg, Sweden. Phone: +46 31 772 1000.
E-mail: filip.johnsson@me.chalmers.se
Dr. David M. Reiner, Judge Business School, University of Cambridge.
E-mail: d.reiner@jbs.cam.ac.uk
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Study 1 - A survey of public attitudes towards energy
and environment
About the survey
In the present study a sample (n = 742) of the
Swedish population was surveyed on their attitudes
towards energy policy and global warming, including technical options for mitigating emissions of
anthropogenic greenhouse gases. The latter include
renewable fuels, energy efficiency measures,
and nuclear power as well as novel technologies
such as Carbon Capture and Storage (CCS). The
survey is part of cooperation between Chalmers
University of Technology (Sweden), MIT (USA),
the University of Tokyo (Japan) and the University
of Cambridge (UK) with corresponding surveys
carried out in these regions. Emphasis was put on
posing the same questions in all four surveys, although translation and national context led to some
inevitable differences between surveys.

Comparison to other Swedish
studies
Two other surveys (by the SOM Institute and
Swedish Environmental Protection Agency respectively) were performed about the same time as
our survey. As for the questions which are similar
between the studies and therefore allow a comparison of the results, there is generally agreement between the studies. This indicates a high relevance
of the present survey.
Yet we could observe interesting differences between the studies. In our survey, global warming
is clearly ranked by the respondents as the most
important environmental problem facing Sweden
today (Figure 1).
Question 2:

Which are the most
important environmental
problems facing Sweden
today?

Figure 1:
Responses from the Swedish
public to Question 2.
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In the SOM study, the results of a similar question
instead indicated that respondents believed ozone
depletion to be the largest threat to the environment. Global warming was ranked as the number
two threat. Besides the somewhat different design
of the questions, one possible explanation for the
discrepancy could be that our survey focuses on
energy and climate issues, which indirectly may
have affected the respondents’ opinion on the
importance of global warming. In the SOM study,
the questions concerning environment and energy
only accounted for a rather small part of the survey. Furthermore, the relatively low response rate
(49 %) in our study may yield some bias. Persons
who consider global warming as an important
environmental problem might be represented to a
larger extent than what is the case for the whole
population.

The importance of the
environment and global warming
In comparison to other problems facing society,
environmental issues have a fairly strong position
among the Swedish public (Table 1). Health care
and unemployment are on top of the list, while
problems concerning the environment are ranked
fifth out of 20 alternatives in our survey. The
responses are similar to the results of a comparable
question in the SOM study. The SOM study has
included the question with the list of problems
facing society since 1987.
Although the Swedish audience does not rank
environmental problems as high as at the end of
the 1980s, our survey shows that they are ranked
higher than in the US and UK.

Table 1: Responses from the Swedish public to Question 1: What are the three most important issues facing
Sweden today?



SWEDEN

US

UK

SWEDEN

US

UK

Health care

57%

35%

26%

Drugs

7%

12%

16%

Unemployment

44%

30%

5%

Budget deficit

5%

15%

1%

Education

41%

19%

17%

Racism

4%

4%

4%

Crime

28%

14%

31%

Poverty

4%

8%

7%

Environment

24%

9%

13%

Foreign policy

2%

14%

10%

Economy of the state

21%

35%

10%

Inflation

2%

3%

2%

Income inequity

14%

4%

5%

Terrorism

2%

42%

39%

Welfare

14%

3%

6%

AIDS

1%

4%

1%

Aging population

11%

5%

15%

Stock market

1%

2%

0%

Taxes

8%

11%

13%
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In both the US and UK, terrorism is ranked high
(in first and second place respectively), which is a
large difference compared to the Swedish survey,
where it is ranked in 17th place. This difference is
probably due to the design of the question, since
the respondents were asked about issues facing
their country. The USA and UK are allies in the
‘war on terrorism’, which has put terrorism high
on the national agenda. The surveys were sent out
after the US had been hit by terrorists in 2001, but
prior to the suicide bombers strike on London on
July 7, 2005. Sweden, on the other side, is not a
member of the alliance in the ‘war on terrorism’,
and has not been struck by any major terrorist
attacks. But terrorism in general does worry the
Swedes. When the SOM study asked the respon-

dents what makes them worried about the future (a
more general question, not linked to Sweden), terrorism was ranked as the top priority.
As discussed above, it is not clear whether global
warming can be considered the most important
environmental problem for the Swedish public.
Our survey indicates this, but the SOM study
points to ozone depletion being regarded as more
important. In either case, we can conclude that
global warming is considered one of the most
important problems. In the UK, global warming
is considered the most important environmental
problem. In the US, the public considers water
pollution to be the top priority. Global warming is
ranked as the number six priority.
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Question 7:

There is a growing concern about increasing
levels of carbon dioxide
in the atmosphere. How
do you think the following
contricute to these levels?

Figure 2:
Responses from the Swedish
public to Question 7.

Understanding and addressing
global warming
Looking at the results from the Swedish survey,
we can see that the Swedish public generally
understands that automobiles, factories and coal
burning plants increase the atmospheric levels of
CO2 (Figure 2).



There is also a basic understanding about trees
reducing the CO2 levels. Almost one fifth of the
respondents believe that nuclear power lead to
increased CO2 levels. The results are confirmed
by the Swedish EPA study, which included a comparable question. In comparison to the surveys in
the US, UK and Japan, the degree of understanding global warming is about the same in all four
countries.

Summary and conclusions

As for means to address global warming, a large
part of the Swedish public believes that new technologies will solve the problems (Figure 3). A
relatively small fraction of the respondents believes that lifestyle changes are necessary in order
to reduce energy consumption. In comparison to
the US, UK and Japan, the Swedish public clearly
has the strongest confidence in new technologies.
In both the UK and US, a slightly larger fraction
of the public than in Sweden seems to believe in

lifestyle changes rather than in new technologies.
In Japan, the support for lifestyle changes is most
evident, since about two thirds of the respondents
choose this option. It would definitely be interesting to further investigate whether the Swedish
population is comparatively (in an international
perspective) reluctant to adopt lifestyle changes
in order to reduce energy consumption and how
this could affect the efficiency of different climate
change mitigation strategies in Sweden.

Question 11:

Assuming that global warming is a problem, what do you think your nation is likely to do
about it?

Figure 3: Responses from the Swedish public to Question 11.
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Question 13:

The following technologies have been proposed to address global warming. If you
were responsible for designing a plan to address global warming, which of the
following technologies would you use?

Wind

CCS

Figure 4: Responses from the Swedish public to Question 13.

Technology choices for addressing
global warming
In its choice of technologies to reduce global
warming, the Swedish public shows a strong
preference for using energy efficient cars, wind
energy, energy efficient appliances and solar
energy (Figure 4). Similar results can be observed
for the US, UK and Japan, which shows that these
technologies are generally well appreciated. These
technologies have appeared in Swedish media for
the last two to three decades and, consequently,



the public is rather well informed on these. The
situation for Carbon Capture and Storage (CCS) is
rather different. The technology is fairly new and
unproven, and only a small fraction of the public
in all four countries had heard about the technology during the year previous to receiving the
questionnaire. This lack of knowledge about the
technology may explain why (in all four studies)
the largest share of the public is not sure whether
to use the technology and the rest are roughly divided between using it and not using it.

Summary and conclusions

Question 14:

How can we best address the issue of global warming? (With information about
future generation potentials and production costs?

Figure 5:
Comparison of responses to Question 14 for the surveys in Sweden, USA and UK.

With background information on electricity production costs and the CO2 emissions from different technology options, the respondents were
asked to choose their option to address global
warming related to electricity production (Figure
5). Even with this information, Swedish respondents do not recognize CCS as an important
option, since less than 1 % choose this option. The
Swedish respondents prefer to expand renewables,
to invest in R&D or to expand nuclear power.
In total, 87 % of the respondents choose one of
these three options. In the UK and US, however,
a significant fraction of the public (10 and 16 %
respectively) chooses CCS. The apparent difference compared to the Swedish survey might be

understood from higher fossil fuel dependence in
the US and UK compared to Sweden. Due to high
energy and carbon dioxide taxes and high availability of other fuels in Sweden (nuclear and hydro
power and biomass), there has been little use of
fossil fuels (except natural gas) for large-scale
electricity generation. In the US and UK, however,
fossil fuels still account for the largest part of the
electricity generation.
To sum up, we can conclude that CCS is an unknown technology for the large majority of the
public, but that the public seems to take a rather
neutral position towards CCS. Information about
electricity generation costs favoured the public’s
position on CCS in the US and UK.
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Willingness to pay to solve
global warming
More than 40 % of the Swedish respondents are
not willing to pay anything extra to solve global
warming (Figure 6). This relatively large fraction
might be understood from results in the SOM
study (Holmberg and Weibull, 2005). In the
study, the respondents were asked about how economically dependent their households were on the
electricity price. 58 % responded that they were
highly or fairly dependent on the electricity price.
It is reasonable to assume that the willingness to
pay extra for electricity is low among this group.
In another question in the SOM study, respondents had to give their opinion on the electricity
price in Sweden. 86 % considered it to be very
high or fairly high (Hedberg and Holmberg 2005).
Furthermore, during the last five years, the largest
electricity companies have made large profits,
which have received a lot of media attention. It is
thus possible that people in general are unwilling
to pay more for the electricity, since they already
believe that the electricity price is high considering the large profits of the electricity companies.
It may very well be that a large fraction of the
people thinks that it is the electricity companies
who should pay to solve global warming since
they are part of the problem (causing the emissions) and that they could afford to solve this in
view of their large revenues. Therefore it could be
the case that the willingness to pay to solve global
warming would have increased if the question had
been designed without linking it to the electricity
price. In comparison to the surveys in the UK, US
and Japan, the public in Sweden shows clearly the
largest reluctance to pay additional amounts to
solve global warming.
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Question 9:

If it solved global warming, would you be willling to pay [value] more per month on your
electricity bill?

Figure 6:
Responses from the Swedish public to Question 9.

To sum up, the results of this survey indicate that
the Swedes are highly aware of environmental
issues and global warming in particular. They also
rank environment before economy on a general
level. In spite of this, when it comes to climate
change mitigation measures affecting their personal situation, they are, in comparison to the
public in the UK, US and Japan, less interested in
changing their lifestyle in order to reduce energy
consumption and more reluctant to pay additional
amounts on their electricity bill to solve global
warming. Further research is necessary to confirm
these observations and to explore the implications
for climate change mitigation in Sweden.

Summary and conclusions

Main findings
The relevance of the study seems high.
This is because a comparison of a number of
questions of this study with similar questions in
two other public surveys, performed in Sweden
during the same year, in general shows only
minor differences.
In comparison to other problems facing
society, environmental issues have a fairly
strong position among the Swedish people.
The importance of environmental problems is
clearly higher than in the US and UK.
Global warming is considered one of the
most important problems by the Swedish as
well as by the UK people. In the US, however,
the public considers water pollution to be the
most important problem.
The surveys in all four countries show that
the public generally understands that automobiles, factories and coal burning plants increase
the atmospheric levels of CO2. There is also
a basic understanding about trees reducing
the CO2 levels. In all four countries, there is
a significant share of the public (20-30 %)
who believes nuclear power plants increasethe
atmospheric levels of CO2.

In all four surveys, the people show a strong
preference for using energy efficient cars, wind
energy, energy efficient appliances and solar
energy to address global warming. Carbon
Capture and Storage (CCS) is largely unknown
by the public. In all surveys, the majority is not
sure whether to use the technology and the rest
are roughly divided between using it and not
using it.
When providing background information on
electricity production costs and the CO2 emissions from different technology options, the
Swedish people did not recognize CCS as an
important option. In the UK and US, however,
significant fractions of the people (10 and 16
% respectively) choose CCS with this information.
In comparison to the surveys in the UK, US
and Japan, people in Sweden show the largest
reluctance to pay additional amounts to solve
global warming. However, the design of the
question where this was addressed (expressed
as an additional amount on the monthly electricity bill) may have influenced the responses,
since more than 80 % of the Swedish public
considers the electricity price to be very high or
fairly high.

With respect to means for addressing global
warming, a large fraction of the Swedish public
believes that new technologies would solve
the problems. A relatively small fraction of the
respondents believes that lifestyle changes are
necessary in to reduce energy consumption.
In comparison to the US, UK and Japan, the
Swedish people clearly have the strongest confidence in new technologies.
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Study 2 - A survey of Swedish stakeholder attitudes
towards Carbon Capture Storage (CCS)
About the survey
The survey consisted of a written questionnaire with
31 questions, which was sent to individuals working
at stakeholder organizations, which could be organized into four main groups:

The number and type of respondents

The number of respondents (38) to this questionnaire is comparatively small. The results on the
stakeholders’ views and opinions would therefore
most likely be different if a larger amount of stakeholders would receive the questionnaire or if the
share of Swedish respondents (27 out of 38) would
1 Energy companies (active on a regional,
be reduced and the number of respondents from
national or international level)
Norway, Finland and Denmark would be increased.
2 Energy associations
In Norway, for example, CCS has played a much
larger role in the climate change debate than in
3 Industrial companies with large CO2
Sweden. Of course, also the selection and distribuemissions and industrial associations
tion of stakeholder organizations (energy companies,
energy associations, industrial companies with large
4 Public authorities and ministries
CO2 emissions and industrial associations and public
authorities and ministries) influence the final results.
The person receiving the questionnaire was asked
Given these circumstances, we believe the results
to answer it on an individual basis, i.e. based on
should be interpreted with care and not as being
her/his personal opinion and personal knowledge.
representative for all stakeholders. However, we do
Consequently, the responses do not necessarily
believe the results give interesting insights on how
represent the official opinion of each stakeholder
the issues of climate change and CCS are handled
organization. 38 out of 48 persons receiving the
questionnaire responded, yielding a response rate of and viewed in these particular types of stakeholder
79 %. The questions were organized in the following organizations.
sections:
General Background on Climate Change
General Questions regarding Carbon
Capture and Storage (CCS)
Future of Carbon Capture and Storage
(CCS)
Public Attitudes towards CCS
The Stakeholders Organizations’ Approach
to CCS
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Qustion 1:

How serious do you
consider the threat of
climate change to be
relative to other problems facing society
(such as starvation,
poverty, crime etc)?

Figure 7:
Responses to Question 1.

Knowledge and opinions about
climate change

…but CCS is known to a lesser
extent

From the results, it is apparent that the
respondents have knowledge and clear opinions about climate change. These stakeholders in general consider climate change to
be more serious than other problems facing
society (such as starvation, poverty, crime
etc.; see Figure 7). They also demonstrate that
climate change has a high priority within the
stakeholder organizations’ overall portfolio
of environmental concerns. Furthermore, a
majority of these stakeholder organizations
has a clear position on climate change, which
in most cases is publicly available. The
respondents seem to believe that national
and international regulation related to climate change will lead to moderate reductions
of GHG emissions over the next 20 years.
Regarding how much of a burden climate
change policies would impose on business
over the next decade, these stakeholders are
roughly split between ‘moderate’ and ‘heavy’.

Some stakeholders pointed out that their
knowledge about CCS was limited. Therefore
they sometimes found it hard to respond. One
example was in the question where new types
of CCS (ocean storage) were introduced to
them. Although they picked an alternative to
a question, they claimed that more knowledge
about CCS could actually mean that they
would change their response. They appreciated the questionnaire in the respect that it provided them with new information about CCS.
Looking at the responses of the questionnaire,
we can observe a rather large uncertainty
about how increased adoption of CCS will
affect the penetration of other low-carbon
energy sources, and the environmental risks
associated with CCS. For example, concerning the risk for water contamination due to
CCS, out of 38 respondents one person did
not answer, three are unsure and seven belie-
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Question 28:

Do you think there
is any new information or event that
might change your
organization’s current
attitude towards CCS?

Figure 8:
Responses to Question 28.

ve they have insufficient information to respond to
the question.
The results of the questionnaire also shed some
light on the reasons behind this rather poor knowledge of CCS. So far CCS has played (according
to these stakeholders) a small role in the climate change debate in all countries but Norway.
Additionally, only a few of these organizations
have a clear position on CCS, implying weak guidance for the employees responding to this questionnaire. The respondents are, however, rather
optimistic about the chances that new information
or events might change their organizations’ current
lack of position toward CCS (Figure 8).

The future for CCS
The stakeholders are quite positive about the
opportunities for CCS to be established as a lowcarbon energy source in the future. Many believe
that within 20 years or less, it will be possible to
receive credits for CCS in national accounting systems and/or emissions trading systems. Almost all
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of them (36 out of 38 responses) find it likely that
a large-scale entry of CCS will occur within 20
years or less (Figure 9). In relation to other lowcarbon energy sources (such as fuel cells and solar
energy), the large-scale entry of CCS will occur
earlier according to the respondents. In order for
this to happen, these stakeholders clearly advocate
geological storage (offshore or onshore), since
they rate the social acceptability to be much higher
for this form of storage than for ocean storage.
This is also the form of the CCS that they consider
to be the most desirable or the least undesirable.
As regards concerns that would discourage widescale penetration of CCS, the stakeholders put forward its acceptability to NGOs, the opportunities
to find suitable storage sites, and the economic
viability (the cost per ton CO2 abated). Of much
less importance seem to be concerns over effects
on other mitigation technologies (e.g. renewables),
the equity or fairness in siting, or the acceptability
to the business community.

Summary and conclusions

Question 15:

When do you think that
large-scale entry of the
following technologies
in the electric power
sector is likely?

Figure 9:
Responses to Question 15.

Views on public attitudes toward CCS
Almost half of the stakeholders (18 out of 38)
believe the public is largely ignorant about
CCS. This opinion is a bit more common among
Swedish respondents, where 16 out of 27 respondents consider the public to be largely ignorant.
This result is line with observations made in study
1. In study 1, only 15 % responded that they had
heard or read about CCS during the past year.
Furthermore, although 58 % of the respondents
correctly marked that CCS can reduce global warming, over 30 % incorrectly believed that CCS
can reduce acid rain, ozone depletion, smog and
water pollution.
Looking at the results from both studies, another
interesting observation can be made. Although
the Swedish stakeholders in this study have more

information and knowledge about climate change
and options to reduce CO2 emissions than the
Swedish public in general, both groups seem to
prefer bioenergy/biomass, solar energy, wind
energy and nuclear power to fossil-fired plants
with CCS.
Looking at the responses from all stakeholders,
they find that more information and public consultations are likely to help ease potential public
concerns over CCS. It is possible that this also
includes getting acceptability to NGOs (which
was shown to be important for enabling widescale penetration of CCS), since they can play an
important role in providing the public with information and arguments for or against a specific
technology.
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Study 1. A survey of public
attitudes towards energy and
environment
Method
The research is undertaken in cooperation with
MIT (USA), University of Tokyo (Japan) and
University of Cambridge (UK). As part of this
cooperation, public opinion surveys have been conducted in each country. Respondents were asked to
describe their awareness of various energy technologies and were tested on their basic understanding
of the relationship between energy generation
technologies and carbon dioxide emissions. The
polls solicited views on research and development
priorities, beliefs concerning both the desired and
likely national approaches to tackling global warming and preferences on the energy technologies.
Emphasis was put on posing the same questions in
all four surveys, although translation and national
context led to some inevitable differences between
surveys. For practical reasons the surveys could not
be performed in the same period. Instead they were
conducted in the following order:

This report focuses on the results from the Swedish survey and compares these to the surveys in
the other countries. To test the relevance of the
study, comparisons are also made to the two other
Swedish studies.

Survey design
The survey consisted of a written questionnaire
with twenty closed-ended questions. Seventeen
questions addressed environmental issues (Q1 to
Q17) and three questions addressed specific demographic topics (Q18 to 20). One of the questions
– Question 12 – was divided into three sub-questions (Q12a-c). In Table 2, Q1 to Q17 are outlined
and grouped according to the presentation of the
responses in the result section. As can be seen from
the table carbon dioxide capture and storage and
carbon sequestration were specifically addressed in
two of the survey questions (Q4, Q6) and included
as one option in Q13 and Q14.

UK Survey (September-October 2003)
Japan Survey (December 2003)
UK Survey (September 2004)
Swedish Survey (December 2004)
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Table 2: The survey questions grouped into understanding, attitudes and willingness to pay

RESULT SECTION
PUBLIC UNDERSTANDING

QUESTIONS IN THE SURVEY

Q7. There is a growing concern about increasing levels of carbon dioxide in the atmosphere. How do you think the following
contribute to these levels? Automobiles, Factories, Oceans ...
Q4. Have you heard of or read about any of the following in
the past year (2004)? More efficient cars, Nuclear energy, Wind
energy, Carbon Capture and Storage (CCS) …
Q6. Please select if “carbon sequestration” or “carbon capture
and storage” can reduce each of the following environmental
concerns. Acid rain, Ozone depletion, Toxic waste…

PUBLIC ATTITUDES

Q1. What are the three most important issues facing Sweden
today? Health care, Unemployment, Education, Crime ...
Q2. Which are the two most important environmental problems
facing Sweden today? Global warming, Ozone depletion,
Destruction of ecosystems
Q3. Many environmental issues involve difficult trade-offs with
the economy. Which of the following statements best describes
your view? The highest priority should be given to protecting
the environment, even if it hurts the economy, Both the environment and the economy are important, but the environment
should come first…
Q5. If the Swedish National Energy Administration has 100
Million SEK to spend, which do you think should be the two top
priorities? Energy conservation, More efficient cars and trucks,
Nuclear power…
Q10. From what you know about global warming, which of the
following statements comes closest to your opinion? Global
warming has been established as a serious problem and immediate action is necessary, There is enough evidence that global
warming is taking place and some action should be taken…
Q11. Assuming that global warming is a problem, what do you
think Sweden is likely to do about it? I believe that firms and
government researchers will develop new technologies to solve
the problems, I believe we will have to change our lifestyles to
reduce energy consumption…
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Table 2: The survey questions grouped into understanding, attitudes and willingness to pay

RESULT SECTION

QUESTIONS IN THE SURVEY

Q12a. What is the appropriate level for controlling greenhouse
gas emissions? National level, European level, International
level…
Q12b. What do you think of the Swedish emission target to
reduce emissions by 4% by 2012? Desireable and reasonable,
Desirable but impractical ...
Q12c. The US government says that it won’t join the Kyoto
Protocol (an international treaty to limit emissions of greenhouse gases) because it would hurt the US economy and is based
on uncertain science. Do you think the US position is right or
wrong? Right, Wrong, No opinion
Q13. The following technologies have been proposed to address
global warming.
If you were responsible for designing a plan to address global
warming, which of the following technologies would you use?
Solar energy, Energy efficient appliances, Carbon Capture and
Storage (CCS)…
Q14. How can we best address the issue of global warming?
(With information about future generation potentials and production costs) Expand renewables, Expand nuclear power,
Reduce electricity consumption, even if it means lower economic
growth, Continue using fossil fuels but with CCS …
Q15. Do you believe that we have responsibility to look out for
the interests of future generations, even if it means making ourselves worse off? Yes, No, No opinion
Q16. Do you think we (the Government) should increase foreign
aid, let it stay the same, decrease it or remove it entirely?
Increase, Stay the same, Decrease…
WILLINGNESS TO PAY TO
SOLVE GLOBAL WARMING

Q17. How do you heat your home? Electricity, District heating,
Biomass (Wood)…
Q8. How much is your monthly electricity bill? Less than 75
SEK (~$11), 75-150 SEK (~$11-21)…
Q9. If it solved global warming, would you be willing to pay
[value] more per month on your electricity bill? Nothing extra,
35 SEK (~$5), 70 SEK (~$10)…
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The questionnaire was distributed in December
2004 by Statistics Sweden (SCB), a central government authority for official governmental statistics
and other statistics. A sample (n=1500 persons)
of the national population aged 18 to 65 years
received a printed version of the questionnaire by
mail. In total, 742 responded to the questionnaire
yielding a response rate of 49 % which was considered to be statistically representative for the group
studied, although this response rate was somewhat
lower than a typical response rate of surveys on
less technical subjects. Thus, the reason for the
lower response rate is assumed to be that the questionnaire was considered a bit more complicated
to fill out than the typical questionnaire used by
SCB. The results of the questionnaire are listed in a
report written by SCB (Kurt, 2005).
In general, the Swedish survey had the same or
similar questions as the survey in the US and UK.
The seventeen questions addressing environmental
issues were mainly the same between the surveys.
When they differed, it was due to national conditions affecting the possible answers for the respondents. For example, in Question 17, the respondents were asked about how they heat their homes.
In the Swedish study, district heating was included
as an alternative, since district heating plays an
important role in the Swedish heating market. In
the US and UK studies, district heating was not
included as it only accounts for a small share of the
heating market.
The Swedish survey, as well as the US and UK
survey, differed in several respects from the Ja-
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panese survey. The Japanese survey consisted of
four parts. In the second part, nine of the questions
were designed in the same or in a similar way as
in the other three surveys. Due to a problem in the
distribution step of the Swedish survey, however, it
was not possible to compare the results with one of
the nine questions in the Japanese survey. Hence,
when comparisons are made below, Japanese
results are included in eight questions.
Table 3 summarizes other characteristics of each
survey such as way of distribution, sample number
and response rate. In both the Swedish and Japanese surveys, the questionnaires were distributed
in printed versions, while Internet polling was used
in the US and UK surveys. In all surveys but the
Japanese, the respondents represented a sample of
the national population. In the Japanese survey,
respondents were selected in the cities of Tokyo
and Sapporo only. The sample size was the largest
in the UK survey and the smallest in the Swedish
survey. However, in relation to the total number of
inhabitants in each country/region, the sample size
was the largest in the Swedish survey. The US and
Japanese surveys showed the highest response rates
(70 and 64 %, respectively). The relatively low
response rate in the Swedish survey (49 %) meant
a bias in share of female respondents. 44 % of the
respondents were female, while the corresponding
figure for the national population aged 18-65 years
was 49 % (Statistics Sweden, 2005). The other
three surveys had an almost 50/50 split between
female and male respondents. The average/median
age of the respondents was fairly similar in all four
studies.
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Table 3: Comparison between the Swedish, US, UK and Japanese surveys

COUNTRY

Sweden

US

UK

Japan

Sample

Response
rate

Female/
male share
of respondents (%)

Average age
of respondents

1 500
(total
population
~ 9 Million)

742 (49%)

44/56

43

1 710
(total
population
~ 290 Million)

1 205
(70 %)

52/48

462

2 640
(total
population
~ 60 Million)

1 056
(40 %)

52/48

40-493

1 574
(total
population in
Tokyo and
Sapporo
~ 10 Million)

1006
(64 %)

51/49

METHOD OF DISTRIBUTION

Printed version of the questionnaire was
sent to a sample of the national population aged 18-65 years
Internet polling distributed by Knowledge
Networks, a consumer information company. Knowledge Networks has recruited
an online research panel designed to be
representative of the entire US population. A random sample was drawn of
panel members aged 18 years or older
(Curry 2004).
Internet polling distributed by YouGov,
an online polling company. YouGov
maintains a panel of 46,000 electors
in the United Kingdom, recruited via
non-political websites through invitations
and pop-up advertisements. Results are
weighted based on demographic information provided by the panelists to YouGov
(Curry et al. 2005).
A multi-stage stratified sampling method
from the
Basic Resident Register was used to
choose people aged 20 or older in the
cities Tokyo and Sapporo. Surveyors visited people and asked them to participate
in the survey. If they agreed, surveyors
left a printed questionnaire (Itaoka et al
2004).

47

2) median value
3) YouGov provided categorical variables for age (Curry et al 2005)
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Other Swedish studies
As mentioned above, the results of the Swedish survey are compared with results from two other Swedish studies which contain some questions similar to
those in the Swedish survey. They were also performed around the same time as the Swedish survey.

These studies are also of special interest since they
have been carried out on a regular basis over several
years and, thus, they allow an estimate of how the
public can be expected to change opinions over time.
The two studies are:

1) The SOM study:

2) The Swedish EPA study:

SOM stands for Society, Opinion, and Media.
The SOM study has been performed annually
since 1986. The purpose of the study is to
map the Swedish public’s habits and attitudes
concerning society, politics and media. We have
chosen to focus mainly on the latest published
results of the questionnaire, which was distributed to a sample of the Swedish population aged
15 to 85 years in mid-September 2004. Two
partly different versions of the questionnaire
were used, and each type of questionnaire was
sent to 3,000 persons. Both types of questionnaires included around 100 questions, with one of
them including a section with 12 questions on
the topic of environment and energy. Of these
12 questions, we found four questions to be relevant to compare with our results. The response
rate for the SOM questionnaire as a whole was
59 %. The gender distribution of the respondents was the same as for the nation as a whole
in the age group 15-85 years (50 % female, 50
% male respondents). More detailed information
about the SOM study is given by Holmberg and
Weibull (2005).

Since 2002, the Swedish Environmental Protection Agency has commissioned an annual study
of the Swedish public’s attitude and knowledge
about climate change. The studies have been
performed through telephone interviews with a
sample of the population aged between 16 and
75 years. During 2002-2004, the interviews
were carried out in October-November and
2,000 persons were interviewed. In 2005, the
interviews were carried out in August-September and 1,000 persons were interviewed. In all
studies, the average age of the respondents has
been around 45 years. In relation to our study,
we found one question to be particularly relevant. More detailed information about the study
is provided by Söderström and Ottander (2005).
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Results
This chapter presents the survey results divided
according to the grouping of the questions given in
Table 2, i.e.:
Public Understanding
Public Attitudes
Willingness to Pay to Solve Global Warming
Thus, the chapter has the same basic structure as
in the US study (Chapter 4 in Curry 2004). The
reason for this is to facilitate further comparisons
for the readers. For each question, we first present
the results from the Swedish survey. This is followed by a comparison with the surveys in USA,
UK and Japan. When possible, associations are
also made with the two above mentioned SOM and
EPA studies.

Public understanding
As seen from Table 2 the survey incorporated one
question on carbon dioxide sources and sinks (Q7)
and two questions on recognition and understanding of CCS (Q4 and Q6).

Understanding of global warming
In Question 7, respondents were asked if specific technologies or systems increased, decreased
or had no impact on the atmospheric levels of
CO2 (cf. Q7 in Table 2). Respondents could also
answer that they were not sure. The results for the
Swedish public are summarized in Figure 10 from
which it can be seen that Swedish people generally
understand that automobiles, factories and coal
burning plants increase the atmospheric levels of
CO2. There is also a basic understanding about
trees reducing the CO2 levels. Almost 17 % of the
respondents believe that nuclear power leads to
increased CO2 levels.
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For some of the categories in Figure 10, we can
make a comparison to the Swedish EPA-study
(Söderström and Ottander, 2005), where the respondents were asked about how different sectors
of society contribute to increasing global warming.
In 2004, 91 % believed that automobiles contribute to a high degree or to a certain degree. 15 %
believed that the nuclear power industry contributes to a high degree to increase global warming,
while 22 % believed this industry contributes to
a certain degree. As regards farming, 14 % of the
respondents believed farming contributes to a high
degree while 44 % believed it contributes to a
certain degree. The results in Figure 10 are in line
with these results, especially concerning automobiles, but also with respect to the significant fraction
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who believes nuclear power increases CO2 in the
atmosphere.
Figure 11 compares the answers from the Swedish
public about nuclear power leading to increased atmospheric CO2 levels with corresponding answers
from the other surveys. There is some significant
difference in that the share of ‘Not sure’ responses
is clearly smaller in the Swedish survey compared
to the surveys of the other regions. This might
show that the public to a larger extent has taken a
position on nuclear power due to the long lasting
national debate on the use of nuclear power in
Sweden, with the result that the public is more informed about this technology. This debate has been
going on (with varying intensity) since the 1970s.

Study 1

Question 7:

There is a growing
concern about
increasing levels of
carbon dioxide in the
atmosphere. How do
you think the following contribute to
these levels?
Figure 10: Responses
from the Swedish public to
Question 7

Question 7:

Responses regarding
nuclear power

Figure 11: Comparisons
of responses to Question 7
in the surveys in Sweden,
US, UK and Japan .
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Public understanding of CCS
Question 4 inquired whether the public had heard
of or read about CO2 reduction technologies in
general. More than one option could be marked
and the results are summarized in Figure 12. As
can be seen from the figure, a majority of the respondents have heard or read about more efficient
cars, nuclear energy, wind energy, solar energy
and more efficient appliances. More than half of
the respondents are informed about biomass/bioenergy. About 15 % have heard or read about
carbon capture and storage (CCS). Less than 10
% have heard or read about carbon sequestration.
The low number for CCS is expected since it is a
new technology.
In Figure 13, we have compared the results concerning carbon sequestration, carbon capture and
storage, and biomass/bioenergy with the surveys
in the US, UK and Japan. A difference is that a
relatively large share of the Swedish public has

heard of or read about biomass/bioenergy, especially compared to the US and UK. The difference
could be due to the comparatively large use of
biomass/bioenergy in Sweden. On the topic of
carbon capture and storage, the Swedish values
are not as high in Japan, but higher than in the US
and UK. For carbon sequestration, the values are
especially high in Japan.
In Question 6, the respondents were specifically
asked about carbon capture and storage (CCS)
and how it affects different environmental problems. As can be seen in Figure 14, the respondents could choose to answer that CCS increases
or decreases the environmental problem, that it
does not affect the environmental problem, or that
they were not sure.
Around 58 % of the respondents correctly marked
that CCS can reduce global warming. Yet over
30 % of the respondents incorrectly believe that

Question 4:

Have you heard of
or read about any
of the following
in the past year
(2004)?

Figure 12: Responses from the Swedish
public to Question 4
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CCS can reduce acid rain, ozone depletion, smog and
water pollution. The results indicate that the Swedish
public has a poor understanding of the purpose of
using CCS.

CCS and global warming seems to be clearly higher
in Japan and clearly lower in the US. A larger share
of the respondents in the US and UK are not sure
whether CCS can reduce global warming when evaluated with those in Sweden and Japan.

Comparing the Swedish survey in Figure 15 with the
other three surveys reveals that the understanding of

Question 4:

Have you heard of or
read about any of the
following in the past
year (2004)?

Figure 13: Comparisons of
responses to Question 4 in
the surveys in Sweden, US,
UK and Japan.
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Question 6:

Please select
if “carbon sequestration” or
“carbon capture
and storage” can
reduce each of the
following environmental concerns

Figure 14: Responses
to Question 6.

Question 6:

Please select if “carbon sequestration” or
“carbon capture and
storage” can reduce
each of the following environmental
concerns. Responses regarding global
warming

Figure 15: Responses to
Question 6.
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Public attitudes
The survey included 11 questions on public attitudes toward general environmental and societal
problems (Q1-Q3, Q5), global warming (Q10-12),
climate change-mitigation technologies (Q13-14)
and future generations and foreign support (Q1516).

Attitudes toward environment in relation
to other socio-economic issues
In Question 1, the respondents were asked to rank
the three most important issues facing Sweden today (cf. Q1 in Table 2). In total, there were 20 available issues to choose from, as can be noted from
Figure 16. Health care rank as the top priority,
followed by unemployment. Problems concerning
the environment, as a general group, ranks fifth
on the list (denoted ‘Environment’ in Figure 16).
It is worth noting that women rank ‘Environment’
fourth on the list, while men rank it in sixth place.
The same observation could be made for respondents supporting the governmental (‘left’) parties
versus respondents supporting the opposition of
‘right’ parties, i.e. ‘lefts’ rank environment higher
than ‘rights’ (in fourth and seventh place respectively).
The Swedish SOM study (Holmberg and Weibull,
2005) included a question similar to Question 1
where respondents were asked to mark the most
important problem(s) in the Swedish society of
today. Respondents could mark maximum three
out of seventeen alternatives, which for the most
part were practically the same or similar as in our
study. In the study for the year 2004, which is the
most recent SOM study available in literature,
health care was ranked as the top priority, followed
by employment rate. As in our survey, the deno-

mination ‘Environment’ referred to environmental
problems in general. In the SOM study ‘Environment’ ranked tenth on the list, meaning a lower
relative priority compared to our survey where it
ranks fifth on the list. It is, however, possible that
the stronger focus on energy and climate issues in
our survey compared to the SOM study may have
influenced the respondents to consider ‘Environment’ as relatively more important.
From the SOM study we can also observe the
public’s responses over time to the question have
been included since 1987. During 1987-1990, ‘Environment’ was ranked as the top priority. During
the first half of the 1990s, however, ‘Environment’
gradually was considered less important in relation
to other problems in society. Since 1998, ‘Environment’ has never been ranked higher than seventh in
the SOM study.
As seen from Figure 17, environment has higher
support as an important issue in Sweden than in
the US and UK (this question was not included in
the survey for Japan). In the US and UK, ‘Environment’ ranks as thirteen and eight respectively.
In both US (first place with 42 %) and UK (second
place with 39 %), terrorism ranks high, which is a
large difference compared to the Swedish survey
(eighteenth place with 2 %).
The SOM study had two questions where the issue
of terrorism was included. The first one has already
been mentioned above as similar to Question 1 in
our survey. Also in the SOM study, terrorism was
ranked low. Only 3 % of the respondents mentioned terrorism, defence or security as an important
problem (Holmberg and Weibull, 2005). According to Holmberg and Weibull (2005) the reason
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for the low value in the SOM study could be that
the question asked about problems facing Sweden.
In the second question in the SOM study where terrorism was included, respondents were asked what
makes them worried about the future. This was a

more general question, which was not linked to
Sweden. Responses showed that terrorism then was
ranked as the top priority.

Question 1:

What are the three
most important issues facing Sweden
today?

Figure 16: Responses
from the Swedish public
to Question 1.

Question 1:

What are the three
most important issues facing Sweden
today?

Figure 17: Comparison
of responses to Question
1 in the surveys in Sweden, US and, UK. The
survey in Japan did not
include this question.
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In Question 2, the respondents were asked to choose the two most important environmental problems
facing Sweden (cf. Q2 in Table 2). As shown in
Figure 18, people could choose from 11 different
environmental problems. Global warming ranks as
the top priority, followed by ozone depletion and
destruction of ecosystems.
The SOM study included a similar question where
the respondents were asked to give their opinion on
eight different threats to the environment. For each
threat, the respondents had to mark one out of ten
alternatives, ranging from 1 (‘very little threat’) to
10 (‘very large threat’). For each threat, an average
value was then calculated. The 2004 results sho-

wed the largest average value for ozone depletion
(8.4), followed by global warming (8.2). In the
previous years, since global warming was included
in the SOM study (2002 and 2003), ozone depletion had also slightly higher average values than
global warming. Comparing these results to Figure
18, it seems a bit surprising that the respondents
in our survey clearly rank global warming before
ozone depletion.
According to the UK survey global warming is also
a top priority as can be seen in Figure 19. In the
USA, however, the public considers water pollution to be the top priority. Global warming ranks as
number six priority.

Question 2:

Which are the two
most important
environmental
problems facing
Sweden today?

Figure 18: Responses
from the Swedish public
to Question 2.
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Question 2:

Which are the two most important environmental problems facing
Sweden today?

Figure 19: Comparisons of responses to Question 2 in the surveys in Sweden, US and, UK. The
survey in Japan did not include this question.

In Question 3, people could choose between four
statements about the priority between saving the
environment and protecting the economy. As
can be seen in Figure 20, respondents could also
answer that they were unsure. Around 68 % consider the environment to be the first priority, while
only 24 % rank the economy as more important or
slightly more important. Among men and respondents supporting the opposition (‘right wing’ at

present), a relatively large share holds the economy
to be the first priority (30 and 35 % respectively).
As in Sweden, more than half of the people asked
in the US and UK consider the environment to be
the first priority (cf. Figure 20). However, there is
larger support for protecting the economy, especially in the US.
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Question 3:

Many environmental issues involve
difficult trade-offs
with the economy.
Which of the following statements
best describes
your view?
Figure 20: Comparisons of responses
to Question 3 in the
surveys in Sweden,
US and UK. The
survey in Japan did not
include this question.
NB! The US study did
not include the option
‘Unsure’.

In Question 5, the respondents were asked to give
their opinion on what the Swedish National Energy
Administration should do if it had an extra 100
Million SEK to spend. They could choose two out
of 13 options as seen in Figure 21. New energy
sources are considered the top priority, followed
by energy conservation, more efficient cars and
nuclear power. Nuclear power is chosen to a comparatively larger extent by men and respondents
supporting the (‘right wing’) opposition (25 % and
33 % respectively). Ways to remove carbon from
atmosphere are ranked as the sixth priority. It is
possible, however, that the wording of the alternatives may have influenced the results. For example,
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if the term ‘Technologies to reduce global warming’, which directly addresses global warming,
had been used instead of the more indirect term
‘Ways to remove carbon from the atmosphere’, this
alternative might have been ranked higher.
Respondents in the US and UK also regard new energy sources as the top priority in Figure 22. Ways
to remove carbon from the atmosphere are considered of less priority compared to the Swedish
survey. As in the case of Question 1, the terrorism
related option has a much higher priority in the US
and UK than in Sweden.
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Question 5:

If the Swedish
National Energy
Administration has
100 Million SEK to
spend, which do
you think should be
the two top priorities?

Figure 21: Responses
from the Swedish public
to Question 5.

Question 5:

If the Swedish
National Energy
Administration has
100 Million SEK to
spend, which do
you think should
be the two top
priorities?
Figure 22: Comparisons of responses
to Question 5 in the
surveys in Sweden, US
and, UK. The survey in
Japan did not include
this question.

37

Study 1

Public attitudes toward global warming
In the survey, three questions addressed the
public’s general opinion about global warming, the
effect of global warming on our lifestyles, and the
current governmental policy on controlling greenhouse gas emissions (cf. Table 2). The last question
was divided into three sub-questions with respect
to the public’s opinion on the appropriate level for
controlling greenhouse gas emissions (Q12a), on
the Swedish national goal of reducing greenhouse
gas emissions by 4 % by 2012 compared to the
1990 level (Q12b) and on the US government position not to sign the Kyoto protocol (Q12c).
In Question 10, the respondents had to choose
between four statements concerning to what extent
global warming exists and whether actions are
required. They could answer that they had no
opinion as can be noted in Figure 23. More than 80
% of the respondents in Sweden believe that global
warming is taking place and that immediate action

or some action should be taken. Only 2 % of the respondents as a whole choose the alternative ‘Concern about global warming is unwarranted’. No
female respondents and no respondents supporting
the governmental parties choose this alternative.
The support for action against global warming is
also strong in the studies in UK and Japan (see
Figure 23). In the US survey, the support is lower.
A comparatively large fraction of the respondents
in the US study has no opinion.
In Question 11, the respondents had to choose
between five statements on how global warming
would change our way of living. The respondents
could answer that they had no opinion, as shown
in Figure 24. About one third of the respondents
believe that industry and government researchers
will develop new technologies to solve the problems associated with global warming. Men and
supporters of the opposition believe this to a larger
extent (37 and 38 % respectively) than women and

Question 10:

From what you know
about global warming, which of the
following statements
comes closest to
your opinion?

Figure 23: Comparisons of
responses to Question 10
in the surveys in Sweden,
US, UK, and Japan.

10) Question 6 (in part 2) in the Japanese study
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supporters of the present government. Around 20
% believe that we have to change our lifestyles in
order to reduce energy consumption. Supporters
of the governmental parties especially have this
opinion (27 %). Only 2 % of the respondents do
not consider global warming to be a problem.
Comparing these results to the answers to Question
2 (cf. Figure 18), the share of respondents considering global warming to be one of the two most important problems facing Sweden corresponds well
to the total share of respondents choosing the two
strongest measures to reduce global warming (develop new technologies and change our lifestyles)
in Figure 24. However, this observation should be
interpreted with care, since we are only comparing
the total responses, i.e. we have not examined how
each individual responded to Questions 2 and 11.
A further examination of this would be necessary
to support the observation.

Comparing the four regional surveys (cf. Figure
24), it is interesting to note that it is only in Japan
that the public strongly believes that we have to
change our lifestyles in order to reduce energy
consumption. Another interesting difference is that
a relatively large share of the public in the US and
UK believes that global warming is a problem but
that their nation will not do anything about it.
Question 12 asked the respondents about the
policy on the subject of regulating greenhouse gas
emissions. The question was divided into three
sub-questions with respect to the public’s opinion
on the appropriate level for controlling greenhouse
gas emissions (Q12a), the Swedish national goal of
reducing greenhouse gas emissions by 4 % by 2012
compared to the 1990 level (Q12b) and the US
government position not to sign the Kyoto protocol
(Q12c). In Question 12a, for which the results are
given in Figure 25, the respondents could choose
either national, European, or international level or
Question 11:

Assuming that global
warming is a problem,
what do you think your
nation is likely to do
about it?
Figure 24: Comparisons of
responses to Question 11 in
the surveys in Sweden, US,
UK, and Japan.
NB! The US survey did not
include the option ‘No opinion’. The Japanese survey
did not include the option
’I believe we will do nothing
since global warming is not
a problem’.
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stating that they had no opinion. A large majority
(71 %) believes international is the appropriate
level.
In Figure 25, we have also included the results in
the UK survey. This question was not included
in the surveys in the USA and Japan. In the UK
there is a slight majority for the international level.
Almost one quarter of the respondents do not have
an opinion.
In Question 12b, the respondents were asked to
give their opinion on the Swedish national goal of
reducing greenhouse gas emissions by 4 % by 2012
compared to the 1990 level. The respondents could
choose between four statements, one being ‘no opinion’ as can be noted from Figure 26. Almost 50
% believe the goal was desirable and reasonable.
Women and respondents supporting the governmental parties believe the goal to be desirable
and reasonable to a larger extent (52 % and 55 %
respectively) than men and respondents supporting
the opposition (46 % for each category). In total,
around 88 % believe the goal was desirable.

In Figure 27, we present the answers to Question
12b for the Swedish survey and the UK survey
(this question was not included in the surveys
for the US and Japan). A comparison between
the surveys is hard to make, since the UK survey
related to the national goal of reducing greenhouse
gas emissions by 60 % by 2050. Both the goal and
the time perspective were thus very different from
the Swedish survey. Nevertheless, it is interesting
to note that also in the UK survey, a large share
(around 83 %) of the public believes that the goal
is desirable.
In Question 12c, the respondents had to give their
opinion about the US government not signing the
Kyoto protocol. The respondents could choose
between answering that the US position was right
or wrong and that they had no opinion as seen
in Figure 28. A large majority of the Swedish
population (around 79 %) believe the US position
is wrong.
This question was also included in the US study,
but obviously with the difference that it concerned

Question 12a:

What is the appropriate level for controlling greenhouse gas
emissions?

Figure 25: Comparison
of responses to Question
12a for the surveys in
Sweden and UK.
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Question 12b:

What do you think of
the Swedish emission target to reduce
emissions by 4 % by
2012?

Figure 26: Responses
from the Swedish public to
Question 12b.

Question 12b:

What do you think of
the Swedish emission target to reduce
emissions by 4 % by
2012?

Figure 27: Results in
Question 12b for the surveys in Sweden and UK.
NB! The national goal for
the UK is a reduction by
60 % by 2050.

the respondents’ own country. The results show
that only 30 % of the US respondents believe that
the US position is wrong. To what extent this large
difference compared to the Swedish survey can be
explained by general contrasts in national support
from the way the question was asked or from contrasts in public attitudes on global warming is not

known, although the large difference indicates that
it should be a combination of both kinds of contrasts (i.e. not solely to the contrasts in the national
perspective on the question). Furthermore, half of
the respondents in the US survey have no opinion
as to whether the US position is right or wrong,
wheras only 17% of the Swedes take this position.
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Question 12c:

The US government
says that it won’t join
the Kyoto Protocol
(an international
treaty to limit emissions of greenhouse
gases) because it
would hurt the US
economy and is
based on uncertain
science.Do you think
the US position is
right or wrong?
Figure 28: Comparison
of responses to Question
12c for the surveys in
Sweden and the US.

Public attitudes toward climate changemitigation technologies
There were two questions on the public’s preference for different climate change-mitigation options.
The questions addressed both climate change-mitigation in general and options related to electricity
production.
In Question 13, the respondents had to give their
opinion on whether to use or not to use different
measures for reducing global warming (cf. Table
2). The respondents could choose between definitely use, probably use, not sure, probably not use
and definitely not use, as can be observed from
Figure 29. In the figure, we can note that there
is a strong preference for using energy efficient
cars, wind energy, energy efficient appliances and
solar energy. Almost half of the public is not sure
whether to use CCS. The other half is roughly
divided between using it and not using it. There are
only small differences between men and women
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and between supporters of the governmental parties
and the opposition, respectively.
The SOM study has a question similar to Question
13. Respondents were given a list of ‘energy sources’, which consisted of a combination of technologies and fuels for heat and electricity production
(hydropower, wind energy, nuclear energy, solar
energy, bioenergy/biomass, natural gas, coal and
oil). Respondents were then asked to what extent
they think each of these ‘energy sources’ should be
used over the coming 5-10 years. For each ‘energy
source’, respondents could answer that we should
make more effort, the same effort as today, less
effort than today, or no effort - i.e. that we should
abandon using the ‘energy source’. The same
strong preference for wind energy and solar energy
as in our survey could be observed. 73 % believed
we should put more effort into using wind energy,
while 79 % believed we should put more effort into
using solar energy. The support for bioenergy/bio-
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mass was lower 45 % believed we should put more
effort into using it. One reason for this might be
that there already is a large-scale use of bioenergy/
biomass in Sweden. Only 14 % believed we should
put more effort into using nuclear energy.
The lower support for nuclear energy compared to
wind energy and solar energy is also shown in our
survey. 25 % of the respondents would definitely
use nuclear energy to address global warming
while 51 % and 65 % of the respondents would
definitely use wind energy and solar energy respectively (see Figure 29). Comparing our survey and
the SOM study thus reveals stronger preference
in the SOM study for using wind energy or solar
energy over nuclear energy. One reason for this
might be that our survey focuses on the interaction
between using the ‘energy source’ and its effect on
global warming only. It might be the case that the
respondents in the SOM-study to a larger extent
have considered other aspects of nuclear energy,

such as nuclear waste disposal problems and problems with radioactivity due to plant breakdowns.
Comparing the results from the four countries, both
similarities and differences can be observed. In all
four countries, around 70-90 % of the public would
definitely or probably use energy efficient cars,
wind energy, energy efficient appliances or solar
energy to address global warming. The support for
iron fertilization of the oceans is generally weak,
only 15-25 % would definitely or probably use this
method. Carbon sequestration is clearly a more
popular option in Japan than in Sweden (90 % and
56 % respectively would definitely or probably
use this method) with the US and UK in between.
As can be seen in Figure 30, the Swedish survey
results for CCS are similar to results from the
surveys in the US, UK and Japan. The largest share
of the public in each country is not sure whether to
use the technology. The rest are roughly divided
between using it and not using it.
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Question 13:

The following technologies have been proposed to address global
warming. If you were
responsible for designing a plan to address
global warming, which
of the following technologies would you use?
Figure 29: Responses from
the Swedish public to Question 13.

Question 13:

The following technologies have been
proposed to address
global warming. If
you were responsible for designing a
plan to address global warming, which
of the following
technologies would
you use?
Figure 30: Comparisons
of responses to Question
13 in the surveys in Sweden, US, UK, and Japan.
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Question 14:

How can we best address the issue of global
warming?
Figure 31: Comparison of
responses to Question 14 for
the surveys in Sweden, USA
and UK. This question was
included in the Japanese survey, but without giving the respondents information about
future generation potentials
and production costs. Therefore, we have not included
the Japanese results. NB! In
the US survey, the option ‘No
opinion’ was not included.

In Question 14, the respondents were given a
number of options and were asked to select their
best option to address global warming related to
electricity production. The respondents also received rough estimates of the electricity production
costs and the CO2 emissions from each technology
option, including a short note on their future generation potential. This was compared to the current
electricity production cost.
In Figure 31, we can observe that the Swedish
respondents prefer to expand renewables, to invest
in R&D or to expand nuclear power. In total,
87% of the respondents choose one of these three
options. There are significant differences between
men and women as well as between supporters of
the governmental parties and the opposition. Men
and supporters of the opposition prefer to a larger
extent to expand nuclear power (28 % and 40 %
respectively compared to 19 % and 16 % for females and governmental supporters), while women

and supporters of the governmental parties favour
expanding renewables (40 % for both groups).
We can also note that there is weak support for
continuing to use fossil fuels with CCS. But, as
indicated above (cf. Question 4), the Swedish public is to a large extent unaware of this technology.
Furthermore, Question 4 indicates that the public in
the UK and the US are even more unaware of CCS
than the Swedish public. Yet the Swedish support
for CCS is significantly lower than in the US and
UK surveys, which are also included in Figure 31.
The answers to Question 4 and 14 might thus reveal a generally more positive attitude towards coal
and other fossil fuels among the public in the UK
and the US than among the Swedish public. This
might be explained by the fact that in the UK and
US coal and other fossil fuels currently contribute a
much larger share of the heat and power production
than in Sweden.
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Question 15 :

Do you believe that
we have a responsibility to look out
for the interests of
future generations,
even if it means
making ourselves
worse off?
Figure 32: Comparison
of responses to Question
15 for the surveys in Sweden, USA and UK. This
question was not included
in the Japanese survey
NB! In the US survey, the
option ‘No opinion’ was
not included.

Public attitudes toward future generations and foreign support
The respondents were asked to give their opinion
on to what extent we should take responsibility
about future generations and support to developing
countries.
In Question 15, the respondents had to consider
whether we have a responsibility to look out for
the interests of future generations, even if it means
making ourselves worse off. Respondents could
answer yes, no, or no opinion as can be observed
from Figure 32. There is very strong support for
the responsibility to look out for future generations
in the Swedish survey as well as in the US and UK
surveys.
In Question 16, the respondents had to select one
option on the topic of the future development of
foreign aid. They could choose between increasing
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it, letting it stay the same, decreasing it, removing
it entirely, and not to give an opinion. The results
are given in Figure 33. A majority (52 %) of the
Swedish respondents believes we should increase
the foreign aid whereas around 12 % have the
opinion that Sweden should reduce the foreign aid.
This result is in line with the results of a similar
question in the SOM study, where respondents
were asked if they considered reducing foreign aid
to be a good or bad proposal (Holmberg and Weibull 2005b). Around 47 % answered that reducing
foreign aid was a very bad or fairly bad proposal
(thus indicating a positive attitude towards foreign
aid) while 22 % considered this to be a very good
or fairly good proposal. In the SOM study, this
share peaked in 1996 and 1997 (38 %). From 2001
and onwards, it has been stable at around 22 %.
There is a significant difference between the Swedish results and the results of the US and UK sur-
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Question 16:

Do you think we (the
Government) should
increase foreign
aid, let it stay the
same, decrease it or
remove it entirely?
Figure 33: Comparison of
responses to Question 16
for the surveys in Sweden,
USA and UK. This question was not included in
the Japanese survey. NB!
In the US and UK surveys,
the option ‘No opinion’
was not included.

veys. In the US, 83 % of the respondents believe
the foreign support should be decreased or kept at
the current level. In UK, the corresponding figure

is 69 %. Only 6 % of the US and 20 % of the UK
population have the opinion that foreign support
should be increased.
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Willingness to pay to solve global
warming
This section comprises three survey questions. The
first two offer an orientation on how the respondents heat their homes and how much they pay
monthly for electricity (Q17 and Q8 respectively).
Thus, these questions provide a background to better understanding of results from the third question
(Q9), where respondents are asked about how
much more they are willing to pay monthly for
electricity if it solves global warming.
In Question 17, respondents could choose between
seven options for how their home was heated,
including a ‘not sure’ alternative. They were asked
to mark only one alternative. Nevertheless, many
multiple answers were received and it was decided
to allow for this as the frequency was high. This
explains why the sum of the bars in Figure 34 adds
up to over 100 %. Looking at the result, we can observe that electricity, district heating and biomass

are the most common heating systems among the
population.
In Figure 35, we have compared the results of
Question 17 between the surveys for Sweden, US
and UK. In order to make this comparison, we had
to re-calculate the Swedish results, since the sum
of all answers in Figure 35 added up to over 100 %
(as explained above), which was not the case in the
US and UK studies. We assumed the same proportional distribution as in Figure 35, but we reduced
each share to make the sum 100 %. The share of
electricity is the highest in Sweden, although the
difference compared to the US is small. However,
one should bear in mind that electricity is also
consumed in the heat pumps. Heat pumps were
not an available option in the US and UK surveys.
Assuming that respondents using heat pumps in the
US and UK marked the option ‘Other’, it is clear
that heat pumps are used to a larger extent among
the Swedish respondents (which also agrees with
Question 17:

How do you heat
your home?

Figure 34: Responses
from the Swedish public to
Question 17.
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Question 17:

How do you heat
your home?
Figure 35: Comparison of responses to
Question 17 for the
surveys in Sweden, USA
and UK. This question
was not included in the
Japanese survey. NB!
In the Swedish survey,
‘No Heating’ was not
included. In the US and
UK surveys, ‘District
heating’ and Heat pump’
were not included.

available knowledge, e.g. from national statistics). The Swedish results of Question 17 agree
fairly well with national statistics on heating
systems (STEM 2005). As expected, in the US
and UK, instead, natural gas is the heating source
with the largest share among the respondents. In
all, it seems that most people are aware of how
their homes are heated.
In Question 8, the respondents were asked about
their monthly electricity bill. Respondents could
choose between 8 different levels. They could
answer that they did not know (or that the cost for
electricity is included in the rent) (cf. Figure 36).
In Sweden, 49 % of the respondents pay SEK 500
(approx $70) or more per month.

With respect to comparing Question 8 between
the different regions, there is a difference in cost
intervals in the surveys. This is partly due to
the exchange rate used when converting from
Swedish, British and Japanese currency into dollars. The different cost intervals make it difficult
to compare the results. Compared to the other
countries, however, the monthly electricity costs
seem to be lower in the UK (e.g. only 28 % of
the respondents pay $73 or more per month). In
comparison to the US and Sweden this seems
reasonable considering the lower share of electricity used for home heating in the UK as shown in
Figure 35.
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Question 8:

How much is your
monthly electricity bill?

Figure 3.27: Responses
from the Swedish public to
Question 8.

In Question 9, the respondents had to consider
how much additional money they would be willing
to pay on their monthly electricity bill in order to
solve global warming. They could choose between
six options and marking that they were unsure; cf.
Figure 37. Almost 43 % of the Swedish respondents are not willing to pay anything extra to solve
global warming, while 42 % are willing to pay $5
or more per month. Men and supporters of the op-

position are relatively more reluctant to pay extra
to solve global warming (50 % and 48 %, respectively, are not willing to pay anything extra).
As for Question 9 a comparison between regions
is not straightforward due to the difference in
intervals. Nevertheless, it can be concluded that
the Swedes are most reluctant to pay extra on their
electricity bill to solve global warming.
Question 9:

If it solved global
warming, would you
be willing to pay
[value] more per
month on your electricity bill?

Figure 37: Responses
from the Swedish public to
Question 9.
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Study 2. A survey of Swedish stakeholder attitudes towards Carbon
Capture and Storage (CCS)
Method
The survey consisted of a written questionnaire
with 31 questions. The questions were organized in
different sections as is shown in Table 4 (Questions
29-31 addressed specific demographic topics and
are not included in the table). Some of the questions were divided into sub-questions (e.g. Questions 19a and 19b). For all questions but one, the
respondents could make a choice between several

available alternative answers. The exemption to
this – Question 28b – was an open-ended question
where respondents were asked to state information
or events that might change their organization’s
current attitude towards CCS. For some of the
questions, respondents could add their own alternatives to complement the options available (e.g.
Question 21).
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Table 4: The survey questions grouped into climate change and different aspects of CCS
SECTION IN THE SURVEY

QUESTIONS IN THE SURVEY

GENERAL BACKGROUND ON
CLIMATE CHANGE

Q1. How serious do you consider the threat of climate change to
be relative to other problems facing society (such as starvation,
poverty, crime etc)? Much more serious than other problems,
More serious than other problems, Similar to other problems..
Q2. What impact do you think national and international regulation related to climate change will have on emissions of carbon
dioxide and other greenhouse gases over the next 20 years?
Regulation will lead to very large reductions in emissions,
Regulation will lead to large reductions, Regulation will lead to
moderate reductions…
Q3. How much of a burden do you expect climate change policies to impose on businesses over the next decade? Very heavy
burden, Heavy burden, Moderate burden…
Q4. If emissions are reduced, which do you think will be the
major driver in reducing emissions – advances in technology or
changing individual behavior? Definitely technology, Primarily
technology, Combination/both will be major drivers…
Q5. How difficult do you think it will be to significantly reduce
global CO2 emissions over the coming century using ALL
current best available and appropriate approaches you consider
(including conservation, efficiency, wide-scale deployment of
renewables, fuel switching to less carbon-intensive fuels, and
/ or increased use of nuclear power)? Very difficult, Difficult,
Moderate…
Q6. How do you consider climate change to fit within your
organization’s overall portfolio of environmental concerns? Top
priority, High priority, One of many priorities…
Q7. Does your organization currently have a clear position on
climate change (e.g., in the political debate over regulating
emissions or in your organization’s Environmental Management
System)? Yes, clearly formulated and publicly available, Yes,
clearly formulated but not publicly available, Yes, but under
review…
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Table 4: The survey questions grouped into climate change and different aspects of CCS
SECTION IN THE SURVEY

QUESTIONS IN THE SURVEY

GENERAL QUESTIONS REGARDING CARBON CAPTURE AND
STORAGE (CCS)

Q8. What term do you think is most appropriate for describing
the technology for reducing CO2 emissions into the atmosphere
by capturing CO2 from flue gas and injecting into the ocean or a
geological reservoir? Carbon sequestration, Carbon / Carbon
dioxide capture and sequestration, Carbon / Carbon dioxide
capture and storage...
Q9a. Are you familiar with the concept of Enhanced Oil Recovery (EOR)? Yes =>Go to Question 9b, No =>Go to Question 10a
Q9b. If yes, how does this affect your opinion on CCS? Knowing of EOR gives a more favorable impression of CCS, EOR
does not affect view of CCS, Knowing of EOR gives a more
negative view of CCS
Q10a. Are you familiar with ongoing projects that inject carbon
dioxide into reservoirs (e.g., Sleipner project in the North Sea,
In Salah project in Algeria)? Yes =>Go to Question 10b, No
=>Go to Question 11a..
Q10b. If yes, how does this affect your opinion on CCS? Knowing of these projects gives a more favorable impression of
CCS, These projects do not affect view of CCS, Knowing of these
projects gives a more negative view of CCS
Q11a. Do you think that large-scale adoption of CCS will
increase the cost of electricity generated from fossil fuels? Yes,
I think it will increase the cost significantly, Yes, I think it will
increase the cost a little, No, Unsure
Q11b. Which of the following options gives the best description
of the relationship between increased adoption of CCS and the
penetration of other low-carbon alternative sources of energy
such as renewables or nuclear? Increased adoption of CCS will
encourage renewables / nuclear energy, Introduction of CCS
will not influence the role of renewables / nuclear energy…
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Table 4: The survey questions grouped into climate change and different aspects of CCS
SECTION IN THE SURVEY

QUESTIONS IN THE SURVEY

FUTURE OF CARBON CAPTURE
AND STORAGE (CCS)

Q12. Which of the following statements coincides best with
your view of the relationship between development of CCS and
regulation of carbon dioxide and other greenhouse gases? Advances in CCS will lead to more stringent regulation of greenhouse
gases, More stringent regulation will lead to advances in CCS,
Advances in CCS will weaken efforts to introduce more stringent
regulation of greenhouse gases…
Q13a. How would you characterize the role that CCS plays in
the current national climate change debate in your country? Very
Large, Large, Moderate…
Q13b. Do you believe that the role of CCS is increasing or decreasing in the national climate change debate in your country?
Increasing substantially, Increasing slightly, Staying the same…
Q14. When do you think that it will be possible to receive credits
for CCS in national accounting systems and/or emissions trading
systems? During the first commitment period of the Kyoto Protocol (2008-2012), In the second commitment period (2013-2016),
Sometime between 12 and 20 years from now…
Q15. When do you think that large-scale entry of the following
technologies (CCS, Solar energy, Fuel cells, Hydrogen power,
Nuclear fusion, Tidal power) in the electric power sector is
likely? Within the next 10 years, In 20 years, In 50 years, Never
Q16. How would you rate the social acceptability of different
forms of CCS? Highly Unacceptable, Probably Unacceptable,
Possibly Acceptable…
Q17. Which form of CCS do you consider to be most desirable
or the least undesirable? Onshore geological storage, Offshore
geological storage, Geological storage in general (I do not prefer any particular type of geological storage)…
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Table 4: The survey questions grouped into climate change and different aspects of CCS
SECTION IN THE SURVEY

QUESTIONS IN THE SURVEY

FUTURE OF CARBON CAPTURE
AND STORAGE (CCS) (CONT.)

Q18. Thinking of the form of CCS you chose in Q17, how would
you compare the following electric power sector technologies
(Natural gas turbines (without CCS), Conventional coal power
(without CCS), Hydropower, Wind turbines, Nuclear power,
Biomass/Bioenergy, Solar power, Nuclear fusion) to fossil-fired
plants with carbon capture and storage for generating about the
same amount of electricity? Much more preferable than CCS,
More preferable than CCS, Similar to CCS…
Q19a. Still thinking of the form of CCS you chose in Q17, how
serious do you consider the following risks (Water contamination, Land/soil degradation, Ecosystem impacts, Human health
impacts, Sudden large scale release, Other, namely) to be for
CCS? Very High Risk, High Risk, Medium Risk…
Q19b. Which do you believe to be the major sources of risk for
CCS? Accidents in transport and handling, Injection at storage
sites, Leakage from reservoirs…
Q20. Thinking again of the form of CCS you chose in Q 17,
which of the following would you consider to be the most significant concerns that would discourage wide-scale penetration
of CCS? Acceptability to the wider public, Acceptability to local
publics, Acceptability to NGOs (Non Governmental Organizations)…

PUBLIC ATTITUDES TOWARDS
CCS

Q21. Which of the following would you consider to be the most
compelling persuasive reasons why if you would support widescale penetration of CCS in the future? Acceptability to NGOs,
Acceptability to the business community, Continued generation
from fossil fuel…
Q22. What would you think is the current attitude among the
public toward CCS? Very positive, Moderately positive, Ambivalent…
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Table 4: The survey questions grouped into climate change and different aspects of CCS
SECTION IN THE SURVEY

QUESTIONS IN THE SURVEY

Q23. When would you expect that the public would begin to understand the issues associated with CCS? Next few years, Next
few decades, Only if CCS becomes controversial in the public
arena…
Q24. Would you expect that CCS would be more of a national
policy question or more of a local siting question? Primarily
national, Mostly national, Mix/Both…
Q25. To what extent do you believe that more information and
public consultations would help ease potential public concerns
over CCS? Public consultations and more information are
likely to be very helpful, Public consultations and more information are likely to be helpful, Public consultations and more
information may or may not be helpful…
THE STAKEHOLDERS
ORGANIZATION’S APPROACH
TO CCS

Q26a. Does your organization currently have a clear position on
CCS? Yes, it is positive toward CCS, Yes, it is neutral toward
CCS, Yes, it is negative toward CCS…
Q26b. Which of the following do you consider to be the major
reason(s) for your organization’s position on CCS? Cost-effectiveness of CCS as a climate change mitigation measure, Costliness of CCS as a climate change mitigation measure, Business
opportunity…
Q27. How do you assess current attitudes toward CCS among
colleagues within your organization? Very positive, Moderately
positive, Ambivalent…
Q28a. Do you think there is any new information or event that
might change your organization’s current attitude towards CCS?
Very unlikely, Unlikely, Ambivalent…
Q28b. If so, what sort of information or event might change
those attitudes?
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The questionnaire was distributed by Profu i
Göteborg AB, an independent research and consultant company. The survey was sent to individuals
working at stakeholder organizations, which could
be assigned into four main groups:
Energy companies (active on a regional,
national or international level)
Energy associations
Industrial companies with large CO2
emissions and industrial associations
Public authorities and ministries
The person receiving the questionnaire was asked
to answer it on an individual basis, i.e. based on
her/his personal opinion and personal knowledge.
Consequently, the responses do not necessarily
represent the official opinion of each stakeholder
organization. 38 out of 48 persons receiving the
questionnaire responded, yielding a response rate
of 79 %. As can be noted, the sample size is small
(especially considering that stakeholders in four
countries are included) and it is thus not possible to
scale up the results to be representative for a whole
population (e.g. the population of ‘Energy companies’). The results are generally presented by the
number of all respondents choosing each possible
answer to each question. When possible, this is
complemented with qualitative observations regar-

ding differences between individuals working at
each of the four types of stakeholder organizations.
The questionnaire was distributed in three rounds.
In the first round (end of November 2005), it was
sent to persons working at energy companies,
energy associations, industrial associations, and
public authorities and ministries in Sweden only. 15
out of 18 individuals responded. The second round,
which targeted the same type of respondents but
in Denmark, Norway and Finland, was distributed
in mid-December 2005. 11 out of 15 individuals
responded. Finally, the third round targeted persons
working at industrial companies in Sweden with
large CO2 emissions. It was distributed in March
2006, with 12 out 15 individuals filling out the
questionnaire. This setup of the survey meant that a
much larger part of the responses came from Swedish stakeholders (27 responses) than from stakeholders in Denmark, Norway and Finland (5, 3 and
3 responses respectively). During April-May 2006,
a short follow-up was performed (four by telephone
and one by e-mail) with stakeholders, to discuss
matters arising out of the questionnaire and to allow
them to elaborate on their answers. In a few cases,
these respondents then changed their answers to
certain questions. The results in Chapter 3 are presented after including these changes. Furthermore,
we have included comments and insights gained
from the discussion with the stakeholders in the
follow-ups.
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Results
In the following, we have included the answers to a
majority of the questions. Answers to all questions
are presented in Johnsson (2007).

General Background on Climate
Change
In all, the stakeholders received seven questions
addressing climate change. The first three questions (Q1-Q3) concerned the seriousness of climate
change compared to other problems in society and
the impacts of regulation and policies related to
climate change. The other four questions (Q4-Q7)
dealt with different aspects of reducing CO2 emissions and how climate change issues are handled
within the stakeholders’ organizations. In the
following, responses to Questions 1-3 and 6-7 are
presented.
In Question 1, the stakeholders had to express their
views on how serious they consider the threat of

climate change to be relative to other problems
facing society (such as starvation, poverty, crime
etc). More than half of the respondents (20 out of
38) regard this threat as more serious than other
problems (cf. Figure 38). Very few (2 out of 38)
believe it is less serious than other problems. The
results indicate that stakeholders among industrial
companies, to a larger extent than all respondents,
think this threat is similar to other problems facing
society.
Question 2 addressed the impact of national and
international regulation on emissions of carbon
dioxide and other greenhouse gases over the next
20 years. Respondents could choose between seven
options as shown in Figure 39. More than half of
the individuals answering this question (20 out of
37) think regulation will lead to moderate reductions. One Swede did not answer the question,
since she did not find it clear whether the question
addressed emissions released in Sweden or global
Question 1:

How serious do you
consider the threat of
climate change to be
realtive to other problems facing society
(such as starvation,
poverty, crime etc)?

Figure 38: Responses to
Question 1.
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Question 2:

What impact do you
think national and
international regulation related to climate
change will have on
emissions of carbon
dioxide and other
greenhouse gases
over the next 20
years?
Figure 39: Responses to
Question 2.

Question 3:

How much of a burden do you expect
climate change
policies to impose on
businesses over the
next decade?

Figure 40: Responses to
Question 3.

emissions. In the follow-up, she stated that her
answer would be small-moderate reductions on
a global level, and large reductions on a national
level.

Question 3 directed the stakeholders’ attention
towards the possible burdens that climate change
policies can impose on businesses over the next
decade. Out of the six possible alternatives (cf.
Figure 40), most respondents choose ‘moderate’ or
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‘heavy’ burden (16 responses each). As might have
been expected, stakeholders within industrial companies and industrial associations, choose ‘heavy’
or ‘very heavy’ burden (8 and 2 respectively, out
of 14) to a higher degree than all respondents. Only
one person, working at a Swedish public authority,
chooses ‘very light burden’. In the follow-up, he said
he based his answer on his experiences and observations that industrial companies by default take a very
negative attitude towards programmes and incentives
for increased energy efficiency and reduced GHG
emissions. He had seen numerous examples where
businesses initially believed nothing could be improved at a reasonable cost at their plant. After some
simplified analyses by external consultants, however,
they realized that large potentials for improved efficiency/reduced emissions could be achieved in a cost
efficient way and changed their mind.
Question 6 addressed how much of a priority climate
change was within the stakeholder organizations’

overall portfolio of environmental concerns. 27 out
of 38 respondents have the opinion that climate change is of high priority or the top priority (cf. Figure
41). Only one person believes it is of low priority.
From the answers, we can note that stakeholders
from energy companies and energy associations to
a higher degree than stakeholders from industrial
companies view climate change as a high or a top
priority.
In Question 7, respondents were requested to state
whether their organization has a clear position on
climate change. Four persons did not answer. Among
the people that gave their opinion, more than half
(21 out of 34) claim their organizations have clearly
formulated and publicly available positions. One of
the three persons answering ‘Yes, but under review’,
who works at a Norwegian energy association,
explained in the follow-up (performed roughly six
months after he received the questionnaire) that this
position was still under review.
Question 6:

How do you consider
climate change to fit
within your organization’s
overall portfolio of environmental concerns?

Figure 41: Responses to
Question 6.
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Question 7:

Does your organization currently have
a clear position on
climate change (e.g.
in the policital debate over regulating
emissions or in your
organization’s Environmental Management System)?
Figure 42: Responses to
Question 7.

General questions regarding Carbon
Capture and Storage (CCS)
In this section, respondents had to answer four
questions (Q8-Q11). Three of them (Q9-Q11) were
further divided into sub-questions. The questions
addressed the appropriate term for capturing CO2
from flue gas and injecting into the ocean or a geological reservoir, the knowledge of Enhanced Oil

Recovery (EOR) and ongoing projects that inject
carbon dioxide into reservoirs, and how increased
adoption of CCS could influence the costs of
electricity generated from fossil fuels as well as the
penetration of other low-carbon alternative sources
of energy such as renewables or nuclear. In the following, responses to Questions 11 are presented.

Question 11a:

Do you think that
large-scale adoption
of CCS will increase
the cost of electricity
generated from fossil
fuels?

Figure 43: Responses to
Question 11a.
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Question 11a directed the stakeholders’ attention
to the possible influence by a large-scale adoption
of CCS on the costs for electricity generation from
fossil fuels. The stakeholders were requested to
select one out of four alternatives (cf. Figure 43).
One person, however, selected two alternatives,
which resulted in 39 responses. As we can see from
Figure 43, the stakeholders were mainly divided
between a little and a significant increase of the
costs (18 responses each). In the follow-up, one
person who stated ‘little’ increase explained that he
had received some brief information about possible
efficiency improvements in coal condensing power
plants and energy losses when using CCS. Compared to his knowledge about the efficiency of typical
coal condensing power plants of today, he believed
possible efficiency improvements and energy losses due to CCS would more or less level out, thus
implying a little impact on the generation costs.
Another stakeholder in the follow-up, who stated
‘significant’ increase, believed the costs for CCS
would be high in comparison to today’s generation
costs. He did not mention anything about possible
efficiency improvements at fossil-fuelled power
plants.

In Question 11b, respondents were asked about
their opinion on how increased adoption of CCS
would affect the penetration of other low-carbon
alternative sources of energy such as renewables or
nuclear energy. Only one alternative each was to
be chosen for renewables and nuclear energy, but
some respondents chose two answers while other
skipped the question. The net result was thereby
39 and 37 responses for how CCS would affect
renewables and nuclear energy respectively. We
can note in Figure 44 that the responses are fairly
equally distributed among the four options. In
comparison, there seems to a bit higher confidence
in increased adoption of CCS encouraging renewables than nuclear energy. Looking at the individual
answers, it is interesting to note the many different
combinations on how renewables and nuclear
energy would be influenced respectively. In the
follow-up, we asked four of the stakeholders the
reasons behind their choices, which are presented
in Table 5.

Question 11b:

Which of the following
options gives the best
description of the
relationship between
increased adoption
of CCS and the
penetration of other
low-carbon alternative
sources of energy
such as renewables
or nuclear?
Figure 44: Responses to
Question 11b.
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Table 5: Follow-up with four respondents concerning their answers to Question 11b
STAKEHOLDER
1

INCREASED ADOPTION OF
CCS WILL ...

- discourage renewables
- discourage nuclear energy

2

- encourage renewables
- discourage nuclear energy

3

- encourage renewables
- not influence the role of
nuclear energy

4

- encourage renewables
- encourage nuclear energy

REASONS BEHIND THESE CHOICES

Through CCS the large global coal reserves can be
utilized. Electricity production from coal will then
also in the future be a large-scale, competitive alternative. This will lead to increased competition among
the alternatives offering CO2-free electricity production. Consequently, the electricity price will be lower
than it would be in a future without CCS, which will
lead to fewer incentives for development of other
CO2-free electricity production such as renewables
or nuclear energy.
Increased adoption of CCS, a large-scale technology,
will mean a higher electricity price. Because renewables often are used in small-scale technologies, they
will benefit from the higher electricity price without
competing directly with CCS.
Nuclear energy, on the other hand, is a large-scale
technology and will compete directly with fossil
fuelled power plants with CCS. An obvious disadvantage of nuclear energy is the high capital cost when
investing in nuclear energy compared to fossil fuelled
power plants with CCS.
For renewables, practically the same reasoning as
stakeholder 2.
Regarding nuclear energy, political decisions are
much more important than the electricity price.
Accordingly, introduction of CCS leading to higher
electricity prices will have a minor effect on nuclear
energy in comparison to the treatment of nuclear
energy on the political agenda
Increased adoption of CCS will mean a higher electricity price. Thereby the incentives for development
of other CO2-free technologies (such as renewables
and nuclear energy) will increase.
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Future of Carbon Capture and Storage
(CCS)
This section in the questionnaire incorporated
the largest number of questions. In total, the
respondents were requested to answer ten questions (Q12-Q21), two of which were divided
into sub-questions (Q13 and Q19). The first four
questions (Q12-Q15) concerned the future role of
CCS within the climate change context, including
a comparison regarding when it is likely that CCS
and other low-carbon energy technologies will
enter on a large scale in the electric power sector.
In the next four questions (Q16-Q19), respondents were asked to rate the social acceptability
of different forms of CCS and the form of CCS
they preferred. This also included how they would
compare fossil-fired plants with carbon capture and
storage to other electricity production alternatives
and what risks they felt were associated with CCS.
In the last two questions (Q20-Q21), respondents
had to state concerns that would discourage wide-
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scale penetration of CCS and reasons why if they
would support such penetration in the future. In the
following, responses to Questions 13a, and 14-20
are presented.
In Question 13a, respondents were requested to
characterize the role that CCS plays in the current
national climate change debate in their countries.
For an evident majority (28 out of 38), the role of
CCS is either small or very small (see Figure 45).
Notably, all respondents answering ‘large’ or ‘very
large’ are Norwegian. One of these persons stated
in the follow-up that since roughly a decade ago,
CCS has been part of ongoing discussion in Norway regarding expanded power capacity through
investments in natural gas condensing plants. CCS
has already taken a place at some old Norwegian
oil fields, and there seem to be many opportunities
to expand this business. According to the respondent, the ambition of the Norwegian Government is
to establish the new power plants with CCS.

Study 2

Question 13a:

How would you characterize the role that
CCS plays int he current
national climate change
debate in your country?

Figure 45: Responses to
Question 13a.

Question 14 addressed when it will be possible
to receive credits for CCS in national accounting
systems and/or emissions trading systems. Many
stakeholders were optimistic about the chances
for CCS to receive credits; 29 out of 39 responses
(one person marked two alternatives) indicate that
this will happen within 20 years (cf. Figure 46).
Initially three persons thought CCS would never

receive credits, but in the follow-up, one person
changed his opinion to ‘In the second commitment
period (2013-2016)’. After thinking about it once
again in the follow-up, he came to the conclusion
that there will be strong lobbying for including
CCS in accounting and emissions trading systems.
This will convince the politicians to recognize CCS
as an acceptable CO2 mitigation measure.
Question 14:

What do you think that
it will be possible to
receive credits for CCS
in national accounting
systems and/or emissions trading systems?

Figure 46: Responses to
Question 14.
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The responses to Question 15 (where stakeholders had to give their opinion on when
large-scale entry of different technologies in the
electric power sector is likely) also illustrate a
rather optimistic future for CCS. All 36 persons
responding about CCS believe its large-scale
entry will occur within 20 years (cf. Figure 47).
Furthermore, it is foreseen that CCS will be
introduced earlier than the other technologies
(such as solar energy and fuel cells).
Regarding CCS, the results are in line with findings in EurEnDel (2004). When respondents in
that study had to give their opinion on the statement ‘CO2 capture and sequestration from fossil
fuel power plants is in practical use’, the mean

value of time of occurrence for this statement
was around 2022 (the answers varied from 2015
to 2027). For calculating the mean value, only
respondents believing that this statement would
occur and who considered themselves to be
either expert, knowledgeable or at least familiar
with the topic were included (equalling 88 %
of this category of respondents). The remaining
12 % considered the statement never to occur.
Additionally, it is interesting to notice that the
stakeholders in the EurEnDel survey believed
the statement for CCS would occur earlier than
the corresponding statements for tidal power
and nuclear fusion. The same pattern can be
observed in our survey (cf. Figure 47).

Question 15:

When do you think
that large-scale
entry of the following
technologies in the
electric power sector
is likely?

Figure 47: Responses to
Question 15.
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Question 16:

How would you rate
the social acceptability of different forms
of CCS?

Figure 48: Responses to
Question 16.
*Storage of CO2 in the
ocean by dispersion of
CO2 to minimize degree
of impact,
** Storage in the ocean
as liquid CO2 to isolate
CO2 and minimize spatial
extent of impact.

In Question 16, the stakeholders were asked to rate
the social acceptability of different forms of CCS.
As can be seen in Figure 48, the respondents believe the social acceptability to be high for geological storage, onshore or offshore, compared to other
forms of CCS (22 and 30 persons respectively
find these forms of CCS to be probably or highly
acceptable). For the two types of ocean storage, the
opposite is true; a majority (26 persons for each
type) finds these forms of CCS to be probably or
highly unacceptable.

One person, who finds lake-type ocean storage
to be probably acceptable, acknowledged in the
follow-up that he did not know much about this
technology. Nevertheless, he thought the technology could be attractive to the public if it could be
shown that it worked properly and in a safe way.
An advantage for this type of CCS, he thought,
could be that it would be performed far away from
other human activities, thus minimizing the risk
of the NIMBY phenomenon occurring at the CO2
storage.
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The preference for geological storage can also be
noted in the responses to Question 17, where the
stakeholders had to state which form of CCS they

find to be most desirable or the least undesirable.
29 out of 38 respondents choose an alternative that
includes geological storage only (cf. Figure 49).
Question 17:

Which forms of
CCS do you consider to be the most
desirable or the
least undesireable?

Figure 49: Responses to
Question 17.

In Question 18, the respondents were asked to
compare a number of electric power sector technologies to fossil-fired plants equipped with CCS.
From their answers (see Figure 50) it is clear that
they find solar power, biomass/bioenergy, wind
turbines and hydropower more or much more
preferable than fossil-fired plants with CCS. It is
also evident that they consider conventional coal
power and natural gas turbines without CCS to be
less or much less preferable than fossil-fired plants
with CCS.
From the follow-up we could make some interesting observations on the arguments and reasoning
behind the stakeholders’ answers. One respondent,
who stated that natural gas turbines without CCS
are much more preferable than fossil-fired plants
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with CCS, argued that natural gas turbines without
CCS can be utilized in small-scale applications
with high overall efficiency, e.g. combined heat
and power production. This increases security of
supply and reduces the possible negative effects
of centralized power plant breakdowns. Another
stakeholder, whose opinion was that hydropower is
similar to CCS, remarked that his opinion is based
on the premise that CCS is working to 100 %, meaning that there are no leaks of CO2 at all. If there
would be any leaks, he would change his answer to
hydropower as much more preferable than fossilfired plants with CCS. A third stakeholder, who
stated that nuclear power is much less preferable
than fossil-fired plants with CCS and who works at
a ministry, explained that this was not her personal
view but the political view. She did not consider
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Question 18:

Thinking of the form of CCS you chose in Q17, how would you compare the
following electric power sector technologies to fossil-fired plants with carbon
capture and storage for generating about the same amount of electricity?

Figure 50:
Responses to
Question 18.

her personal opinion to be of relevance for this
question.
Parts of Question 18 can be compared to results
from EurEnDel (2004), where the respondents for
19 technology statements were asked to give an
assessment of the impact it would have if the statement came true. Included in this assessment was
the impact on wealth creation, environment, quality
of life and security of supply. An index calculation
was then performed to add together the impacts on

these four areas. The index ranged from -50 for an
adverse impact up to 100 for a highly beneficial
impact (i.e. the higher the index, the more beneficial the impact). The statements ‘Photovoltaic
cells contribute with >5% of European electricity
generation [Today it is 0.15%]’ and ‘Biomass for
central heating and district heating systems is widely used ’ received a much higher total index than
the statement ‘CO2 capture and sequestration from
fossil fuel power plants is in practical use’ , which
indicates that the respondents found solar power
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Question 19a:

Still thinking of the
form of CCS you
chose in Question17,
how serious do you
consider the following risks to be for
CCS?

Figure 51: Responses to
Question 19a.

and biomass/bioenergy to be much more preferable
than fossil-fired plants with CCS. As stated above,
this can also be observed in our study.
Thinking of the form of CCS they chose in Question 17, the respondents were asked in Question
19a to mark how serious they consider a number
of risks to be for CCS. For many of the possible
environmental impacts (see Figure 51), a clear
majority of the stakeholders believe the risks associated with CCS are fairly limited, varying from
‘negligible’ to ‘medium’. The largest concern is
with sudden large scale releases where 15 out of 37
respondents find the risk to be ‘medium’ or ‘high’.
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Depending on the environmental impact, between
three and seven persons could not rate the risk
because they believed they did not have enough
information to make such an evaluation.
In Question 19b, the respondents had to state the
major sources of risk for CCS. They could mark
several of the available alternatives, which yielded
a total of 61 responses from 38 stakeholders. The
major sources of risk are according to the stakeholders ‘Leakage from reservoirs’ (17 responses) and
‘Seismic activity’ (16 responses) (see also Figure
52).
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Question 19b:

Which do you believe
to be the major sources of risks for CCS?

Figure 52: Responses to
Question 19b. NB! Several
alternatives could be
marked by each respondent.

The stakeholders were requested in Question 20 to
mark the alternatives they consider to be the most
significant concerns that would discourage widescale penetration of CCS. They could also add
their own alternatives. Since several options could
be chosen, the total number of responses was 175
(from 38 stakeholders). From Figures 53 and 54,
we can observe that the largest obstacles for widescale penetration of CCS, according to the stake-

holders, would be ‘Acceptability to NGOs (Non
Governmental Organizations)’, ‘Finding suitable
storage sites’, and ‘Economic viability (cost per
ton of carbon dioxide abated)’ with 25, 23 and 21
responses respectively. Two persons added other
concerns, which were ‘International legislation for
storage will be delayed’ and ‘Establishing necessary infrastructure’.
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Question 20:

Thinking again of the form of CCS you chose in Question 17, which of the
following would you consider to be the most significant concerns that would
discourage wide-scale penetration of CCS?

Figure 53: The eight most
chosen responses to
Question 20. NB! Several
alternatives could be
marked by each respondent.

Question 20:

Thinking again of the form of CCS you chose in Question 17, which
of the following would you consider to be the most significant
concerns that would discourage wide-scale penetration of CCS?

Figure 54: Responses to
Question 20, excluding the
ones in Figure 53.

74

Study 2

Public Attitudes towards CCS
The stakeholders received four questions on public
attitudes and knowledge about CCS (Q22-Q25).
These concerned
- the public’s current attitude,
- when the public would begin to understand
issues associated with CCS,
- whether CCS would be more of a national policy
issue or more of a local siting issue,
- and whether more information and public
consultations would help ease potential public
concerns over CCS.
In the following, responses to Questions 22 and 25
are presented.
In Question 22, respondents had to give their
opinion on what they think is the current attitude

among the public toward CCS. Almost half of the
stakeholders (18 out of 38) believe that the public
is largely ignorant (see Figure 55). The other stakeholders are roughly split between thinking that the
public is ambivalent and thinking it is moderately
positive towards CCS (10 and 7 responses respectively). One person believes the public is very
positive towards CCS. He explained in the follow-up that his answer was based on the national
situation in Norway. As shown in conjunction with
Question 13a, CCS is playing an important role
in the current climate change debate in Norway.
Consequently, he claimed, the public has received
a lot of information regarding CCS through e.g. the
government, media and environmental NGOs. His
impression is that these groups generally have had
a neutral to positive attitude towards CCS, which
has influenced the public to have a positive attitude
towards CCS.
Question 22:

What would you think
is the current
attitude among the
public toward CCS?

Figure 55: Responses to
Question 22
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When asked in Question 25 whether more information and public consultations would help ease potential public concerns over CCS, the respondents

generally agree to this. 28 out of 38 respondents
believe these measures are likely to be helpful or
very helpful (cf. Figure 56).

Question 25:

To what extent do
you believe that more
information and public
consultations would
help ease potential
public concerns over
CCS?
Figure 56: Response to
Question 25

The Stakeholders Organizations’
Approach to CCS
Three questions (Q26-Q28) addressed various aspects of this issue, whereof two were divided into
sub-questions (Q26 and Q28). Respondents were
asked about their organizations’ current position
on CCS, the reasons behind this position and if
there would be information or events that could
change it. Additionally, they were asked to assess
the present attitudes toward CCS among their colleagues. In the following, responses to Questions
26a and 28a are presented.
In Question 26a, respondents were asked if their
organization currently has a clear position on
CCS. As can be noted in Figure 57, a majority (21
responses out of 38) does not have a clear posi-
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tion. Furthermore, it is interesting to notice that
none of the organizations included seem to have a
negative position towards CCS. In the follow-up,
two stakeholders changed their view from ‘Yes,
it is positive toward CCS’ to ‘No’. One of them
did this because he had initially answered the
question only thinking about the group he worked
within, and not the whole company. The second
person changed her answer because during the six
months between receiving the questionnaire and
participating in the follow-up, she believed the
official position had changed from ‘watchfully
positive’ to no position at all. The main reason for
this change was the increased focus in Sweden
to reduce fossil fuel use through the work of the
‘Commission against oil dependency’.

Study 2

Question 26a:

Does your organization currently have
a clear position on
CCS?
Figure 57: Responses to
Question 26a. NB! One
person did not mark any
of the given alternatives,
but chose to add another
alternative (’depends on
type of CCS’), which is
not included in the figure.

In Question 28a, stakeholders had to give their
opinion on whether it was possible or unlikely
that new information or events might change
their organization’s current attitude towards CCS.

Excluding the five respondents that are unsure, 22
out of 33 respondents find it quite possible or very
possible that this attitude could change (see Figure
58). Only four respondents find it unlikely.

Question 28a:

Do you think there is
any new information or
event that might change your organization’s
current attitude toward
CCS?

Figure 58: Responses to
Question 28a.
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Pathways to sustainable
European energy systems
The European pathways project is a five year project
with the overall aim to evaluate and propose robust pathways towards a sustainable energy system with respect
to environmental, technical, economic and social issues.
The focus is on the stationary energy system (power and
heat) in the European setting. Evaluations will be based
on a detailed description of the present energy system and
follow how this can be developed into the future under
a range of environmental, economic and infrastructure
constraints. The proposed project is a response to the need
for a large and long-term research project on European
energy pathways, which can produce independent results
to support decision makers in industry and in governmental organizations. Stakeholders for this project are:
the European utility industry and other energy related
industries, the European Commission, EU-Member State
governments and their energy related boards and oil and
gas companies. The overall question to be answered by the
project is:
How can pathways to a sustainable energy system be
characterized and visualized and what are the consequences of these pathways with respect to the characteristics of
the energy system as such (types of technologies, technical
and economic barriers) and for society in general (security
of supply, competitiveness and required policies)?
This question is addressed on three levels; by means
of energy systems analysis (technology assessment and
technical-economic analysis), a multi-disciplinary analysis
and an extended multi-disciplinary policy analysis. From
a dialogue with stakeholders, the above question has been
divided into sub-questions such as:
• What is the critical timing for decisions to ensure that a
pathway to a sustainable energy system can be followed?
• What are ”key” technologies and systems for the
identified ”pathways” - including identification of
uncertainties and risks for technology lock-in effects?

• What requirements and consequences are imposed
on the energy system in case of a high penetration of
renewables?
• What are the consequences of a strong increase in the
use of natural gas?
• What if efforts to develop CO2 capture and storage fail?
• Where should the biomass be used – in the transport
ation sector or in the stationary energy system?
• Are the deregulated energy markets suitable to facilitate
a development towards a sustainable energy system?
• Will energy efficiency be achieved through free market
forces or regulatory action?
• What are the requirements of financing the energy
infrastructure for the different pathways identified?
In order to address the sub-questions in an efficient
and focussed way the project is structured into 10 work
packages addressing topics such as description of the
energy infrastructure, energy systems modelling, tech
nology assessment of best available and future technologies
and international fuel markets. In planning of the project
significant efforts have been put into ensuring that the
project should not only be strong in research but also in
management, communication and fundraising.
The global dimension will be ensured through integration
with the other three regional AGS pathway projects in the
Americas, East Asia, and India and Africa.
More information at Pathways website:

www.energypathways.se

The Alliance for
Global Sustainability
The Alliance for Global Sustainability (AGS) brings
together four of the world’s leading technical universities – the Massachusetts Institute of Technology, The
University of Tokyo, Chalmers University of Technology
and the Swiss Federal Institute of Technology – to conduct
research in collaboration with government and industry on
some of society´s greatest challenges.

and complementary skills of the AGS partners. In addition to academic collaborations each of the universities
has extensive experience in working with stakeholders,
particularly a growing number of visionary leaders from
industry who recognise their fundamental role in achieving
sustainable development.
More information at AGS website:

The AGS represent a new synthesis of multidisciplinary
and multi-geographical research that draws on the diverse

globalsustainability.org

Photo: Måns Ahnlund

83

