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Abstract 

  It is clear that Switzerland and Sweden, both nuclear-powered 

countries, are in need of high-level radioactive waste repositories.  The only 

technologically feasible storage facility available now is a deep geological 

repository.  Both countries have a great need and public desire for such storage, 

but only one is on track to build such a facility (Sweden), while the other is not.  The 

following paper attempts to explain why this is the case by examining several 

factors: economic benefit, risk perception, trust, and competition. 
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Introduction 

 Demand for energy is increasing at a rapid pace worldwide.  The International Energy 

Agency (IEA) predicts, as a reference scenario (essentially business as usual), that world energy 

demand will increase by 45% between now and 2030 (See Figure 1). 

Figure 1: IEA Reference Scenario: World Primary Energy Demand by Fuel (IEA 2009) 

 
 

In response to the increase in demand, world electricity production is also expected to 

grow.  Nuclear energy is a part of this growth, making up 12% of all energy demand under the 

IEA’s 450 ppm scenario (see Figure 2).  It is very likely that nuclear energy will remain an 

important technology for energy production beyond the next one hundred years.  Governments 

across the globe must find a way to store the high-level radioactive waste that nuclear reactors 

produce. 
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Figure 2: World Primary Energy Demand by Fuel in 450 PPM Scenario (IEA 2009) 

 

Storage of high-level radioactive waste, created by nuclear power plants and nuclear 

reprocessing, is one of the most difficult problems facing policy makers today.  This waste is 

highly radioactive with half-lives ranging hundreds of thousands of years, yet currently no 

repositories exist.  In fact, as of today, only three countries (Finland, Sweden, and South Korea) 

are moving towards the construction and use of a permanent deep geological storage facility 

(Dawson 612).  A successfully completed high-level waste storage facility will be an example for 

every nuclear-powered country worldwide.  Over the last decade, many other countries, 

including several nations within the EU, the United States, and Japan, have tried to establish 

permanent repositories unsuccessfully.  Currently all high-level nuclear waste is either stored 

on-site or in above-ground, temporary storage facilities.  Neither option is considered tenable 

in the future.  
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Switzerland in Context 

Switzerland has five nuclear reactors, which generate 39% of its current electricity 

needs.  Its first commercial reactor began operations in 1969 (World Nuclear: Switzerland).  

There is no permanent geological storage facility for this waste, only on-site storage by the 

reactors and an interim above-ground, dry-cask storage facility, run by Zwilag, near the 

municipality of Würenlingen.  In 2006 the Swiss Federal Council approved a feasibility study for 

disposal and is now in the process of identifying site options for disposal with regional 

participation.  However, several attempts at actual site selection have already been rejected by 

popular referendum at the regional and national level, hurting prospects for plan approval by 

2020, the original target date for repository operation (World Nuclear: Switzerland).  The 

deadline has been moved back to 2040 (IEA Switzerland). 

Figure 3: Location of Switzerland’s Nuclear (IEA Energy Policy: Switzerland 2007) 
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The National Cooperative for the Disposal of Radioactive Waste (NAGRA), a cooperative 

formed by the nuclear power plant operators and the Swiss government, began to search for an 

appropriate site in the 1970s.  By 1993 it had selected four sites as high priority, based purely 

on technical requirements, with the Canton of Nidwalden, as the best candidate. In 1994 the 

Swiss nuclear power plant operators formed a second cooperative (Nuclear Waste 

Management Cooperative Wellenberg – GNW) with the goal of building only a 

low/intermediate-level waste repository at Wellenberg.  However, in 1995, voters rejected 

GNW’s mining license in a Cantonal referendum by 51.9%, effectively rejecting even this 

repository.  In 2002, an attempt to gain approval for a high-level waste repository in Nidwalden 

was rejected by a percentage of 57.7% (World Nuclear: Switzerland). 

Despite these setbacks, there is clearly a need within Switzerland for a permanent 

storage system for nuclear waste.  First, Swiss law requires that nuclear waste be disposed of 

within the borders of Switzerland, barring specially permission by the Federation.  There is no 

other accepted method except for deep geological storage that can be used to store high-level 

radioactive waste management (SFOE).  According to a survey of 1,026 citizens by the Swiss 

Federal Office of Energy during July 2008, 97% of respondents believe that a solution for the 

final storage of radioactive waste is now necessary, demonstrating a public desire.  However, 

only 46% view deep geological storage as a suitable long-term solution while 34% oppose it 

(SFOE).  This is reflective of the knowledge gap of the public regarding nuclear waste 

technology.  Furthermore, 77% believe that there is no safe solution for the disposal and 

storage of radioactive waste (SFOE).  This reflects a strong desire to find a solution and 

acknowledgement of a major problem, but a general unease with the established method.  The 
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reasons for this opposition are due to perceived risk, a lack of trust by the population, and a 

lack of competition. 

Sweden in Context  

Sweden has ten nuclear reactors, which generate 42% of its electricity needs (IEA Energy 

Policy: Sweden 2008).  The Swedish electricity generation mix is very similar to that of 

Switzerland.  Over the last several decades, Sweden has tried to gain public acceptance for a 

nuclear waste repository.  In 1976, the Swedish government passed the Nuclear Stipulation Act 

requiring that “no further nuclear reactors would be fuelled until the owners of these reactors 

had come up with a program for managing the waste resulting from nuclear power generation 

with absolute safety” (Elam 970).  As a result, a cooperative of all Swedish nuclear reactor 

owners was designated with fulfilling the task. The cooperative was originally called the 

Swedish Nuclear Fuel Supply Company (SKBF), later changing its name to the Swedish Nuclear 

Fuel and Waste Management Company (SKB).  In 1992, the Swedish government required that 

the nuclear industry plan for a future repository and create a fund for its eventual creation.  By 

1995, six municipalities had already been selected as both safe and locally-acceptable potential 

sites.  These six sites were narrowed down to two after seven years of public discussion and 

open negotiations, Oskarshamn and Forsmark/Östhammar (Dawson 615).  However, these two 

sites had already been identified as ideal sites as early as 1976; their involvement was an 

ongoing process (Elam 975). 
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Figure 4: Location of Sweden’s Nuclear Plants Including Forsmark/Östhammar (IEA Energy Policy: 

Sweden 2008) 

 

Unusually, the two communities took the initiative to participate in the feasibility study 

and an additional in-depth geological study from 2002-2006 (Dawson 615).  In particular, the 

local governments of Oskarshamn and Östhammar increased public support for the project with 

large public relations and educational campaigns.  This was accomplished by promoting 

transparency, local rights, the dissemination of information, and trust between the local 

population, the government, and the nuclear industry (Dawson 616).  The Swedish government 

gave local citizens the right to approve or reject the siting proposal, in effect final veto power.  

The additional power and control helped mitigate the risk factor and encouraged the local 

population to learn about the proposal and its associated technologies.  The federal 
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government also emphasized the economic benefits of being chosen as the site, such as 

increased employment and increased tax revenues.  This created competition between willing 

communities.  As a result, by 2001 a survey found that 56% of the population would already 

approve of the repository in Oskarshamn and Östhammar, with only 20% voting in opposition 

(Dawson 617).   In June 2009, Forsmark/Östhammar was chosen as the future site for Sweden’s 

high-level radioactive waste repository. 

General Analysis 

According to Dawson and Darst, three factors made the Swedish model a success: 

“transparency, trust and democracy” (Dawson 617).  They compared Sweden’s success with the 

Czech Republic’s failure to win approval of a repository.  However, these three factors were 

observed to a similar, though lesser, degree in the case of Switzerland, yet without a similarly 

successful result.  It is the details behind these factors that have contributed to Sweden’s 

success. 

Trust of public institutions was low in both Sweden and Switzerland, but higher than in 

most EU countries.  In both cases the local communities veto power via a democratic vote over 

proposed repositories, although the 2005 Nuclear Energy Act in Switzerland replaced the 

cantonal veto right with a national referendum (World Nuclear: Switzerland).  Switzerland, in 

particular, has a long history of democratic participation and community power.  Nevertheless, 

pre-existing trust was not enough to convince local communities in Switzerland to accept a 

repository in their neighborhoods.  One major difference regarding the municipal veto is that 

Sweden’s government voluntarily ceded this power to effected communities whereas in 
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Switzerland it is already established law (Dawson 618).  Sweden may have established trust by 

voluntarily providing veto power, even though it was not necessary by law.  Switzerland may 

have undermined its own existing trust by replacing the local veto with the national veto.   This 

trust particularly affected national organizations that deal with radioactive waste. According to 

several EU polls in 1998, 2001, and 2004, Sweden placed more trust in the nuclear industry, 

national organizations, and government agencies than all other EU countries (Dawson 618).  

Unlike Sweden, Switzerland’s trust in public institutions did not extend to the nuclear industry.  

It takes time and openness/transparency to build trust, which Sweden accomplished 

successfully and Switzerland did not.  It is this “neglect for due process and participatory 

procedures” that has been Switzerland’s greatest obstacle. 

There is still clearly a knowledge gap in Switzerland’s population regarding nuclear 

waste disposal and deep geological storage; although the gap is much less than most other 

European countries, it is still larger than that of Sweden.  For example, in Switzerland, 41% of 

respondents to a 2008 survey said that they felt well-informed about radioactive waste (SFOE).  

On the other hand, in Sweden, 52% of the respondents said the same, as for the EU in general, 

25% responded the same (Euro. 55).  It is likely that the knowledge gap contributes to the 

opposition to geological repositories.  Both countries are also used to the presence of nuclear 

reactors at the national level.  However, at the local level, this is not the case.  Oskarshamn and 

Forsmark/Östhammar are both home to reactors in Sweden.  Familiarity encouraged the 

construction of a repository by reducing the perceived risk of the unknown, although it did not 

demonstrate an effect on the perceived knowledge of the population regarding nuclear waste 

(Euro. 56).  On the other hand, in Switzerland, the proposed Wellenberg project was not 
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located in the same Canton as an existing reactor.  The lack of local nuclear familiarity may have 

contributed to its failure.  Unfortunately the surveys did not cover the potential correlation 

between proximity to existing nuclear facilities and the local nuclear-based knowledge; it could 

be a part of any future work. 

As previously mentioned, another cause of failure is the lack of clarity and transparency 

in the Swiss selection process.  There was very little early dialogue between NAGRA, the Swiss 

Federal Government, and the communities being considered.  Sweden, on the other hand, was 

very careful to include the communities involved within the selection process.  For example, in 

1992, SKB sent a letter to all of Sweden’s 286 municipalities detailing its work managing 

radioactive waste and asking communities interested in a general feasibility study with no 

commitments to contact SKB (Elam 979).  It later singled out four communities with existing 

nuclear facilities, including the aforementioned sites, for feasibility studies.  Thus the Swedish 

communities were brought into an open process without any apparent pre-designation.  On the 

other hand, the Swiss cooperative, NAGRA, pre-selected Wellenberg as the best potential site, 

without any community input.  This process lacked the transparency that SKB demonstrated in 

Sweden, leading the local population to feel ignored and excluded from the decision-making 

process. 

One key factor is the potential economic benefit posed by the local construction of a 

repository.  Since 1976, through a government tax, Swedish nuclear operators have contributed 

to a fund for the short- and long-term costs of radioactive waste disposal (Elam 974).  In 

addition, significant compensation was offered to the chosen community in the form of tax 
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breaks as direct payment for approving the site.  SKB was able to assure the communities in 

question that the presence of a repository would bring jobs and international prestige.  

Switzerland similarly established a fund for its nuclear plant operators, which, as of 2006, held a 

total of CHF 4.6 billion, with 8.2 billion already having been spent (World Nuclear: Switzerland).  

However, the direct economic benefit was not emphasized to the community of Wellenberg or 

the Canton of Nidwalden and is not currently part of the proposed plan by the Federal 

government and the nuclear industry to gain acceptance.  The lack of an obvious, tangible 

benefit to approving the site contributed to its rejection. 

As a result of these factors, Sweden was able to develop competition between the 

communities; they were vying for the selection instead of pushing to reject it. The Swiss 

government, however, failed in this regard.  There has been no desire by the communities 

involved for the approval of the plant and no competition between the communities selected 

as potential sites.  The government and the nuclear industry assumed that site selection should 

come before the acceptance of the community; however, once site selection occurred it was 

impossible to gain acceptance.  In Sweden’s case, acceptance was already guaranteed by the 

time a final decision between competing communities was reached. 
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Comparison of Key Statistics 

Table 1: Key Statistics & Survey Results Summary 

Statistic Switzerland Sweden 

Economic Benefit 

Actual Overall Benefit strong strong 

Perceived Drop in Property 

Value 

3% 5% 

Potential Employment strong strong 

GDP pc ppp (2009 est.) (CIA) $41,700 $36,800 

Risk Perception 

Risk of Accident/Attack 40% 52% 

Seriousness of Accident n/a n/a 

Risk for health/environment 53% 41% 

Perceived Knowledge Level 41% 52% (Euro. 55) 

Actual Knowledge Level 53% 63% 

In favor of nuclear power 40% 62% (Euro. 7) 

Trust 

In Nuclear Industry 13% 21% (Euro. 88) 

In national organizations 

dealing with radioactive waste 

24% 58% (Euro. 88) 

In Government Agencies 24% 38% (Euro. 88) 

Desire for participation 60% 45% 
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Competition 

Between Cities weak strong 

Fairness of Procedure weak strong 

Perceived Transparency of 

Selection Process 

weak 39.9% (Lidskog 255) 

Notes: Variables mainly derived from Chung and Kim 2009.  All data is at the national level.  If 

not noted otherwise, numbers are sourced from a SFOE 2008 survey.  Weak/strong ratings are 

derived from direct survey answers. 

Variable Selection 

Four sectors were examined in order to establish a model for the local acceptance of 

radioactive waste disposal.  These included economic benefits to the community, risk 

perception, trust, and competition (Chung 12).  Each sector is comprised of sub-variables, most 

of which are measured by survey.  These sectors and sub-sectors represent the demographics 

of the population and the public acceptability of radioactive waste repositories.  The answers to 

the survey questions act as a proxy for certain variables.  For example the answers to several 

questions are combined and equated with the populations’ technical knowledge regarding 

radioactive waste and storage.  It is important to note that an actual risk model was not 

included; only perceived risk was examined.  This was because the question of actual risk is 

technical in nature and was not factored into the perceived acceptability by local populations of 

the repositories. 
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One of NAGRA’s early major errors was assuming that actual risk was the most 

important factor in site selection, as opposed to gaining the communities’ trust.  As 

demonstrated by the survey data, although only 40% of Swiss respondents cited risk as a reason 

for opposition to the nuclear repository versus 52% of Swedish respondents, it did not lead to 

success for Switzerland (see Table 1).  The advantage in perceived risk of catastrophic accident 

or attack was not a large enough factor in comparison to the other risks, the lack of 

transparency, and the lack of community involvement in Switzerland.  The results for desire for 

participation demonstrate the lack of effort by Swiss authorities to include the public in its 

decision making process.  60% of Swiss respondents, versus 45% of Swedish respondents, 

would have liked to be involved but did not feel as if their opinions were taken into 

consideration.  As has previously been mentioned, once site selection had occurred it was too 

late for the project to gain additional trust and provide additional transparency for the 

community. 

Data Source 

 Most of the data referenced and used in the paper is extracted from surveys by the 

Swiss Federal Office of Energy (2008) and the European Commission (2008).  It is important to 

note that these surveys are representative of their respective Swiss and Swedish populations 

and cannot accurately be used to represent other communities.  in addition, the surveys are not 

perfectly comparable since not all of the questions asked were worded in the same manner.  

The two surveys were conducted separately by two different organizations, the Swiss Federal 

Office of Energy and the European Commission.  However, they remain one of the few methods 
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available to gauge the perception of both populations regarding radioactive waste 

management.  It is outside the scope of this paper to prepare and execute similar, 

comprehensive surveys for the populations in question. 

Potential Sources of Uncertainty 

One potential source of error is the lack of geographic controls for data.  Due to a lack of 

data and the nature of a state-to-state comparison, geographic proximities to nuclear reactors 

and to potential sites for nuclear waste repositories were not taken into account.  It is a 

significant issue, as the dynamics change the closer to the potential sites residents live.  This 

situation is where NIMBY (“not in my backyard”) is the driving force opposing the construction 

of repositories.  This can arise from several other factors not considered including changes in 

local property values and aesthetic considerations. 

Another potential source of error is the aforementioned differences between the two 

surveys.  It is not desirable to use the answers to different questions as the same variable, but 

the answers are the only known survey data available at this time. 

Conclusion 

 Switzerland needs to focus not only on selecting a site by examining its geological and 

technical acceptability, but also on the local understanding and commitment of the population 

to working with the nuclear industry.  Technological competency and geographic fit are not the 

problems holding back the Swiss government and the nuclear industry.  They need to make a 

repository palatable to the communities in question.  Trust is one major obstacle for the Swiss 
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government.  Although trust is low throughout Sweden and Switzerland, Sweden’s relatively 

greater level of trust has allowed the nuclear industry, national organizations, and government 

agencies more leeway in how they operate.  Increased competition and greater transparency 

can indirectly increase the level of trust, while increased knowledge and local involvement can 

decrease the level of perceived risk.  The Swiss government can start establishing trust by 

opening up a dialogue with the communities, providing them with information, and seriously 

taking into consideration their input.  Veto power should also be returned to the local 

communities as this can establish trust.  Another potential part of the solution is for the Swiss 

government to emphasize the economic benefit of housing a nuclear storage facility and the 

international prestige associated with it.  This would create a competitive atmosphere between 

potential communities and Cantons.  The competition between communities creates support 

among the population for their selection as a repository site.  Switzerland also needs to open 

up its selection process, including the potential communities involved, while providing as close 

to absolute transparency during the process as possible.  This makes the decision easier for the 

communities by removing uncertainty and increasing trust. 

 Knowledge is also a major obstacle that Switzerland can address.    NAGRA and the Swiss 

government can increase the chance of acceptance by encouraging a greater local 

understanding of the radioactive waste management system and focusing in on communities 

that already host nuclear reactors.  Ultimately it is up to the Swiss government and nuclear 

industry to open up its selection process in the same way that Sweden did; otherwise it will 

continue to fail to find a repository site acceptable for the local population. 
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