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Abstract

Talking about nuclear disaster most people would probably come to think about the accident 

in Chernobyl 1986. 

Experts at the WHO has described the accident as follows “The magnitude and scope of the 

disaster, the size of the affected population, and the long-term consequences make it, by far 

the worst industrial disaster on record.”1

It is impossible to tell where or even if a disaster like this will ever happen again, but still if it 

does happen, most people would probably agree that you like to be as prepared as possible. 

With this in mind this study has tried to look at credible effects of a nuclear disaster in 

Sweden.

To get a grip of the consequences caused by a nuclear disaster this study has been performed 

as a comparative study, where research results from the Chernobyl accident presented by 

IAEA and WHO has been compared with actual circumstances in Sweden.

When starting out the author of this thesis had a picture of a nuclear accident as the ultimate 

disaster that will bring death and destroy enormous areas of land and water for many years to 

come.

However as this study proceeded many of the effects of a nuclear accident might not be as 

horrifying as they might seem. 

Saying this, it does not in any way mean that a nuclear accident would not have an enormous 

impact on those affected by it. 

As this study will show much of the impact of a nuclear disaster might be avoided by the 

right type of action at the right time. This calls for authorities being well aware and prepared 

for the risks connected with such a disaster. As this study will show this might not always be 

the case of Swedish authorities. 
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1  Burton et al. 2006 p 102 



Table of content

Abbreviations.............................................................................................................................1
1. Introduction............................................................................................................................2

1.1 Theory & field of research...............................................................................................3
1.1.1 Risk analysis .............................................................................................................3
1.1.2 Learning from history ...............................................................................................3
1.1.3 The Disaster Management Cycle ..............................................................................3
1.1.3 Law (1984:3) about Nuclear Activity § 10 and §11..................................................5

1.2 Problem............................................................................................................................5
1.3 Purpose.............................................................................................................................6
1.4 Limitations .......................................................................................................................6
1.5 Method .............................................................................................................................6

1.6 Comparative study .......................................................................................................6
1.7 Interviews.....................................................................................................................7

2. Background............................................................................................................................9
2.1 Location ...........................................................................................................................9
2.2 Evacuation........................................................................................................................9
2.3 Economy ..........................................................................................................................9
2.4 Environment...................................................................................................................10

2.5 Urban environment ....................................................................................................10
2.6 Agricultural environment ...........................................................................................11
2.7 Forest environment ....................................................................................................11
2.8 Aquatic environment..................................................................................................12

2.9 Human exposure ............................................................................................................12
2.10 Health...........................................................................................................................13

2.11 Thyroid Cancer.........................................................................................................14
2.12 Leukemia..................................................................................................................14
2.13 Other types of cancer ...............................................................................................14
2.14 Psychological effects ...............................................................................................15
2.15 Reproduction and malformations.............................................................................15
2.16 Cardiovascular effects..............................................................................................15
2.17 Immunological effects .............................................................................................15
2.18 Death ........................................................................................................................16

2.19 Political consequences .................................................................................................16
3. Results..................................................................................................................................17

3.1 Economy ........................................................................................................................17
3.2 Environment & People...................................................................................................20
3.3 Location of Swedish Nuclear plants ..............................................................................21
3.4 Health effects & Evacuation ..........................................................................................22
3.5 Food ...............................................................................................................................22
3.6 Politics............................................................................................................................23
3.7 The Risk .........................................................................................................................23

4. Analysis................................................................................................................................24
4.1 Economy ........................................................................................................................24
4.2 Environment...................................................................................................................25
4.3 Food ...............................................................................................................................25
4.4 Human exposure ............................................................................................................26
4.5 Politics............................................................................................................................26
4.6 Evacuation and Health effects .......................................................................................27

5. Discussion ............................................................................................................................28
6. Conclusions..........................................................................................................................29

6.1 The different subjects.....................................................................................................29



6.2 Economics..................................................................................................................29
6.3 Environment...............................................................................................................29
6.4 Health.........................................................................................................................29
6.5 Politics........................................................................................................................29
6.6 The Risk .....................................................................................................................30
6.7 Suggestions for further research ................................................................................30

7. References............................................................................................................................32
7.1 Books & Reports............................................................................................................32
7.2 Internet ...........................................................................................................................33

8.  Appendix 1 ..........................................................................................................................36
8.1 Appendix 1 Special Drawing rights (SDR) (Derived from IMF home page)................36

8.2 Appendix 2 .........................................................................................................................38
Mail received from FOI December 2009-12-15 ......................................................................38



1
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1. Introduction

The debate about nuclear power in Sweden is old. In 1980 a referendum were held in Sweden 

to work as guidance for the Swedish government. This turned out to be a victory for the so 

called line one and line two, which meant that the nuclear power plants should be phased out 

by the year 20102. 

In April 1986 disaster struck the town Chernobyl in former Soviet Union. A fire at the nuclear 

plant caused by explosions had created leakage of radioactive material into the atmosphere3. 

This resulted in: 

 161,000 people evacuated from the surrounding areas the first two weeks.4

 More than 30 deaths caused by radiation in Chernobyl the first year after the 

disaster.5

In 1997 the Swedish agreement after the 1980 referendum was changed, and a new 

agreement turned in to force telling that no reactors should be tuned of besides the two in 

Barsebäck6. In 1999 and in 2005 the two reactors in Barsebäck were shut down7.  

In 2007 Lennart Grufberg at the Swedish national audit office warned that the lack of 

preparedness within Swedish authorities could have large impact on the consequences of a 

nuclear disaster.8

The 5th of February 2009 the three parties of the Swedish government made an agreement. By 

this agreement they made it clear that they once again want to allow for new nuclear reactors 

being built in Sweden replacing the existing once.9

With the disaster in Chernobyl and the report from the Swedish national audit office in mind, 

the new strategy from the Swedish government will once again raise the question. 

What would happen if a disaster like the one in Chernobyl happened in Sweden?  

                                                
2   SKI 2004 p 23-24
3   World nuclear.org 2009
4   World nuclear.org 2009
5    Duncan. K & Berbbia. C. A 2009 
6   SKI 2004 p 24
7   Barsebackkraft.se 2009
8  Riksrevisionen.se 2007
9   Olsson T 2009
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1.1 Theory & field of research

1.1.1 Risk analysis

In all times people have tried to predict and avoid different risks. A common way to deal with 

these problems in the modern society is to make risk analysis.  

According to Marcus Abrahamsson and Sven Erik Magnusson, risk can be defined by two 

different factors the risk of something happening and the consequences connected to the 

incident.10  To evaluate certain risks different authorities use risk analysis, this is described as 

an important tool when it comes to decision making. When the risks have been examined, 

this can help the authorities avoid certain risks and build preparedness.11   

But still according to Abrahamsson & Magnusson it is important to identify the risks to be 

able to examine it.12

In this thesis the risk will be about credible effects of a nuclear disaster in Sweden. 

Since there has never been a nuclear disaster in Sweden the risks have to be evaluated from 

other historical events. This is type of method is something that is used in the field of future 

studies.  

1.1.2 Learning from history

According to Christina Florin, things will not happen the exact same way twice, but by 

looking for historical experiences this might give us an idea of what to expect in the future.13  

By applying this approach on the Chernobyl disaster and compare it with actual 

circumstances in Sweden this can help us understand what to expect if something similar 

would happen in Sweden.

1.1.3 The Disaster Management Cycle 

The Disaster Management Cycle is a model used by the Swedish Civil Contingencies Agency 

(MSB) to describe different phases of disaster management.14

According to this model you can look at disaster management in form of a wheel, containing 

of four different phases. These phases are: The preventive phase, the preparedness, the 

response phase, and the reconstruction phase. The reason for putting these phases into the 

form of a wheel is simply that this is an ongoing process, where every step in the wheel 

                                                
10 Abrahamsson & Magnusson  2004 p 23
11 Abrahamsson & Magnusson  2004 p 25
12 Abrahamsson & Magnusson  2004 p 55
13

Florin C & Lundqvist T 2003 p5
14 Norlin D 2009   
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continues into another.15

To make it easier to get a grip of the whole theory the different steps have been divided into 

separate columns below with a short description of each step

The first two phases often comes into action before the disaster has occurred but can of 

course also be a result of lessons learned from earlier disasters.

Preventive phase

This phase is all about preventive work. In this phase the major effort is put into measures 

trying to prevent that a disaster will ever occur.16 In the case of preventing a nuclear disaster, 

lots of different things can be done such as, research to create safer construction of power 

plants, strengthening control functions, and changing laws.        

Preparedness phase

In the preparedness phase the work is concentrated to preparedness measures, to prepare the 

society. 17 When it comes to preparedness for a nuclear disaster measures such as education, 

spreading information about emergency plans. A Swedish example of preparedness is that,

people living in the areas closest to the nuclear plants have been provided with iodine pills.18

Response phase

As the name tells us, the response phase is about immediate action and includes things as 

search and rescue, evacuation, coordination, building up temporary housing etc. 19 In the case 

of the Chernobyl accident this phase was represented by evacuation of the towns of Pipryat 

and Chernobyl as well as the heroic work that was done by the firefighters and rescue 

workers at the time of the accident.20

Reconstruction phase  

The reconstruction phase is the last phase in the circle. When it comes to this phase the work 

will be concentrated to reconstruction which includes rebuilding both houses and destroyed 

infrastructure but can also handle things as rebuilding political structures. This phase is also 

called a window of opportunity, which point at the importance of trying to do things 

                                                
15 Jönsson L  2009 a
16 Jönsson L  2009 b
17 Jönsson L 2009 c
18 Lansstyrelsen.se 2010
19 Jönsson L  2009 d
20 World nuclear.org 2009
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differently, that in the end can prevent new disasters from occurring.21 An example from the 

reconstruction phase after the Chernobyl disaster can be seen in the political pressure from 

EU that lead to the closing of the nuclear power plant Ignalina that was constructed in the 

same way as the reactor in Chernobyl    

As this thesis hopefully will show, having an idea of the credible consequences of a disaster 

can be of great help during the work in all of these different phases. Maybe the clearest 

connections can be seen in the response phase when the real effects of the disaster become 

visual, but still having an idea about credible effect can become helpful in both the preventive 

and the preparedness phase, because this can help authorities and others in their decision 

making which in the end can make the effects of an disaster less devastating. Last but not 

least this knowledge can become helpful when making plans for reconstruction since learning 

from historical experience can help avoiding some of the difficulties that might occur 

otherwise. 

1.1.3 Law (1984:3) about Nuclear Activity § 10 and §11

According to Swedish national law (1984:3) about Nuclear Activity § 10 and §11, the owner 

of a nuclear facility is held responsible for measures being taken to reassure that the nuclear 

activity can be performed in a safe way. This also includes the support of research 

development measures that can contribute to uphold the security in this type of activity. 22

This law can be seen as one of the fundamental objects of this thesis, namely by looking at 

the consequences we can prevent much suffering which in the end can lead to a safer society. 

    

1.2 Problem 
According to Lennart Grufberg at the Swedish Audit office, the lack of preparedness within 

Swedish authorities can have severe effect on the consequences of a nuclear disaster.23

To be prepared you need to know about the credible consequences. 

Therefore the question this thesis will try to answer will be:

What will be the consequences of a severe nuclear disaster in Sweden?    

                                                
21 Jönsson L  2009 e
22 Notisum.se 2009
23 Riksrevisionen.se 2007
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1.3 Purpose
The aim of this study will be to look at the credible, immediate regional and national effects, 

of a severe nuclear disaster in Sweden. The reason for looking at creadible effects is simply 

because no such thing has ever happend in Sweden, therefore to talk about actual effects 

would only end up in a number of asumptions. Still by looking at the credible effects this 

thesis will try to give a clearer picture of what is reasonable to expect if a sever nuclear 

disaster would occur in Sweden. The reason for choosing a short term perspective is that very 

little is still known about the long term effects of a nuclear disaster. Even though the 

Chenobyl acciden happend in 1986, in the ligth of nuclear materials with a half life of several 

thousends of years (in som cases) a time span of thirty years must be seen as a short time 

perspective.     

1.4 Limitations 
This study will handle the effects of a possible major disaster at a Swedish nuclear plant.

In the case of this study, nuclear plant refers to the reactors at the Swedish nuclear plants of 

Forsmark, Ringhals, Oskarshamn, and Barsebäck. 

The meaning of major disaster in the case of this study is large leakage of radioactive 

material into the surrounding land area. Thereby this study will not handle the effects at sea 

or in other neighbouring countries which also might be affected by such a disaster.      

1.5 Method
When choosing method for this study two different methods have been considered.  The first 

was comparative method.24  The other one was interviews. The reason for choosing these two 

methods was mainly that these are qualitative methods. The reason for choosing qualitative 

methods is that the material that this thesis builds upon such as reports, are being presented in 

a qualitative way which cannot easily be quantified. Another reason for choosing this type of 

methods is that the author feels that the use of qualitative methods gives a greater depth to the 

examination of the subject that would not be possible when using a quantitative method.      

1.6 Comparative study
This study has been performed as a comparative case study. 

This type of method is usually used by scientist in the field of political science, to compare 

different types of circumstances between countries.  By looking at differences or similarities 

                                                
24  Denk T 2008
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within certain areas, comparative case studies attempt to draw conclusions for a certain type 

of activity.25  In this study the comparison will be between the effects of the nuclear disaster 

in Chernobyl and actual circumstances in Sweden. By doing this comparison this study will 

try to give a picture of credible effects of a nuclear disaster in Sweden.

Much criticism has been raised to the use of comparative method. Most of the critic is about 

the reliability of the results of a comparative study. The critics mean that results of

comparative studies rely on a great deal of uncertainty.

This is due to the so called travelling problem, which means that differences between the 

areas of comparison, simply makes a comparison impossible.26

To avoid this some factors of uncertainty have been foreseen and thereby been avoided in 

other cases these factors of uncertainty have been discovered during the work. 

In these cases the author has tried to look at major tendencies.

Above this the author has tried to use a wide spectrum of reliable sources. 

In the case of the effects of the Chernobyl accident two main documents have been used. 

These documents are, Environmental Consequences of the Chernobyl Accident and their 

Remediation: Twenty years of Experience published by the International Atomic Energy 

Agency (IAEA), and Health effects of the Chernobyl Accident and Special Health Care 

Programs published by the World Health Organisation (WHO).

These two documents represent a summary of the research done by a number of different 

scientists and organisations in each field, and builds up on many years of research, which 

include a large amount of data.27 This in turn should call for a high level of reliability.

Later on the results from these reports has been working as guidance when choosing fields of 

interest in the case of Sweden. 

To get as reliable results as possible of the actual conditions in Sweden, a large number of 

internet sources have been read and evaluated.

1.7 Interviews
By doing interviews with different Swedish authorities it would be possible to either confirm 

or reject the data from the comparative study. Unfortunately getting an interview with 

Swedish authorities on this issue was harder than some might think, several Swedish 

authorities were contacted both by telephone and e-mail. This resulted in only one response    

                                                
25  Denk T 2008 p 7, 38-46
26  Denk T 2008 p 77-78
27  IAEA 2006 p foreword and Burton et al. 2006 p foreword
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which came from the Swedish Defence Research Agency (FOI). Other authorities that were 

contacted were Swedish Radiation Safety Authority (SSM) and Swedish Civil Contingencies 

Agency (MSB). These authorities did either not respond at all (SSM) or had problems to 

guiding the author to people with these type of knowledge within the authority (MSB).

When contacting different authorities the questions asked by the author was met with much 

suspicion, together with lack of time this might have played a role, in the case the authorities 

did not respond, but the reason for not responding is still unknown.  

The response from FOI came in form of an e-mail, responding to questions asked by the 

author. The mail was sent by a source at FOI with great knowledge in the field of nuclear 

materials. With respect to the source and since this seems to be a sensible subject, the author 

has chosen to anonymise the name of the source.

The e-mail of response of response is presented in appendix 2.
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2. Background

The Background will be divided in to a number of different subjects. The main subjects will 

be location, evacuation, economy, environment, human exposure, health, and political 

consequences. The author of this thesis is well aware that all of these subjects are 

interconnected; the reason for this division will be to make it easier for you as a reader to get 

an overview of the subject at the beginning.

2.1 Location
The reactor causing the Chernobyl disaster is one in a series of four located at the nuclear 

plant. The nuclear plant is located in the Ukrainian inland between the towns’ Pripyat and 

Chernobyl just about 20 km from the border of what is nowadays known as Belarus. 

Except for these two towns, the surrounding areas mostly consist of forest.28

2.2 Evacuation    

Shortly after the accident had occurred, peoples where evacuated from a zone of 30km 

around the reactor. This has later been recognized as the worst affected area. In 1986 between 

115,000 – 135,000 people were living in this zone including the towns Chernobyl (12,500) 

and Pripyat (49,000).29     

2.3 Economy

It’s hard to find reliable sources of the economical effects, depending on the fact that Ukraine 

was a part of the Soviet Union until 1991. 

According to the UN the economical costs have been estimated to be several hundred billion 

dollars.30 In 1998 the president of Ukraine Leonid Kuchma said that the Ukrainian costs of 

the Chernobyl accident has been in the range of between 120-130 billion dollars which is 

equivalent to six times the total annual revenue of Ukraine. 31

                                                
28 World nuclear.org 2009

29
World nuclear.org 2009

30 UN.org 2005

31  news.bbc.co.uk 1998
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2.4 Environment

When talking about the environmental effects of the nuclear disaster in Chernobyl there are 

lots of different aspects to take into consideration, this report will only handle the aspects 

directly connected to human livelihood. 

When measuring the levels in the environment it’s important to take notice of the fact that the 

earth within itself always produces a certain amount of radiation. The normal levels of 

ground radiation that a person is exposed by vary in different places of the earth between 1-

10 mSv (millisievert) per person and year.32

The different areas to be deal with in this thesis are derived from a report produced in 2006

by the International Atomic Energy Agency (IAEA). 

The name of the report is Environmental consequences of the Chernobyl accident and their 

remediation: twenty years of experience/ report of the Chernobyl Forum Expert Group 

Environment.33 (Here on after called the IAEA report).

The subjects will be urban environment, agricultural environment, forest environment, 

aquatic environment34. 

According to the IAEA report almost every country in Europe was affected and contaminated 

by radioactive material from the Chernobyl disaster35. 

The areas that were hit the hardest were located in Ukraine, Belarus, and the Russian 

Federation.36

The radioactive dust that was spread over the area had five major components of interest, 

131I (Iodine 131), 137Cs (Caesium 137), 134 Cs (Caesium 134), 241Am (Americium 241), 

90Sr (Strontium 90). 

Out of these five 137Cs, 134 Cs, 241 Am, is seen by IAEA to be the substances of the 

greatest interest considering the environment37.   

2.5 Urban environment

The contamination of different surfaces directly after the accident was dependant on the local 

weather conditions. In the case of wet weather the highest concentrations were found at flat 

surfaces such as lawns, and in the case of dry weather the highest concentrations were found 

on trees, roofs, and bushes. Due to human activity in the urban areas much of the radioactive 

                                                
32  IAEA 2006  p 11
33 IAEA 2006
34  IAEA 2006  
35 IAEA 2006  p21
36  IAEA 2006  p 2
37 IAEA 2006 p 2
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material has been moved in to sewage systems38.  

2.6 Agricultural environment

The Agricultural environment was struck hard by the Chernobyl disaster, and became a 

subject of great concern in many European countries directly after the disaster. The 

radioactive material was spread over large areas and both crops and livestock consuming the 

crops became contaminated. In the direct aftermath of the accident high doses of 131 I were 

found in milk in Ukraine and neighbor countries but these levels decreased rapidly in the first 

two months after the disaster, due to the rapid half-life of 131 I. 

Some substances such as 137Cs mostly accumulated in vegetables, was still of great concern 

more than a decade after the accident. 137Cs are thought to continue to cause problems in 

countries like Belarus, Russia and Ukraine for many decades to come, due to a long half life. 

The amount of radioactive material accumulated in different crops directly after the accident 

was dependent on the growing season. Vegetables are reported to be the greatest contributor 

to human internal radiation, due to the accumulated doses of 137 Cs. Products such as milk 

and meat are reported to be of less importance for human doses according to the IAEA 

report39.   

2.7 Forest environment

As in the case of the agricultural environment both animals and vegetation were 

contaminated with radioactive material. 

According to the IAEA report some of the highest concentrations of 137Cs were found in 

forest products. 

High levels of 137 Cs were found in everything from mushrooms to animals and berries.40

Especially the Sami People suffered from the accident due to the fact that one of their main 

sources of income is reindeer meat.41

Because of the slow moving ecosystem and the long half life of 137 Cs IAEA raises great 

concern about the forest environment.42             

                                                
38   IAEA 2006  p 2, 27-29
39

IAEA 2006  p 29-40
40  IAEA 2006  p 61
41  IAEA 2006  p 4
42 IAEA 2006  p 41-46
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2.8 Aquatic environment

By contrast to the cases of urban, agricultural and forest environment, the aquatic 

environment in Chernobyl and the surrounding areas is reported by the IAEA to be an area of 

less concern. Even though both rivers and lakes and seas became contaminated directly after 

the Chernobyl accident the levels of radioactive substances in water as well as in fish are 

reported to be kept at low levels even in the areas closest to the Chernobyl nuclear plant. 

The reason of this is believed to be the capacity of the bed sentiments to absorb and bind 

radioactive particles. Never the less radioactive material was found in fish, but the material

did mainly content of 90Sr which mainly will be stored in bone. 

Thereby it is reported not to cause a risk to humans in the case of consumption.

The highest levels of radioactive substances in water were found in lakes and dams with low 

levels of circulation of the water43.

2.9 Human exposure 

When measuring human exposure the IAEA have been looking at four delivering 

mechanisms. These four mechanisms are as follows: external dose (from cloud of radioactive 

substances passing by), external dose (from deposited radioactive material), internal dose 

(from inhalation of the cloud of radioactive substances), and internal dose (from consumption 

of food and water). 

The two main sources of exposure of radiation to humans are reported to be consumption of 

food and water as well as deposited radioactive material from soil for instance.44

The levels of exposure to people from different areas between the years 1986-2000, differed 

in a wide range from 2 – 300 mSv per person and year. The lowest levels were measured in 

urban areas and the highest in rural areas. The IAEA also made an assumption for the years 

2001-2056 that the levels of radiation in the same area would range between 1-100 mSv per 

person and year, which is equivalent to the world average dose of radiation. 

An important notice according to the levels of human exposure is that the levels were 

measured after the evacuation of the area closest to the reactor in Chernobyl. 

Assumptions according to the IAEA report however tells that if the evacuation had not been 

done the levels of human exposure could have been as high as 400 mSv in the worst affected 

areas.45

                                                
43 IAEA 2006  p 47-61
44 IAEA 2006 p 9-12
45 IAEA 2006  p100-121
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Another important notice made by the World health organization is that very little is known 

about the actual radiation doses received by the cleanup workers directly involved in the 

rescue and clean up operations during the first years after the accident.46                    

According to the IAEA report the levels of exposure to radiation is also much dependent on 

place of settlement, people living in urban areas are reported as to have been less affected by 

radiation then people in rural areas. This is explained as an effect of the different types of 

buildings in different areas. In urban areas a large amount of the people were living in multi 

storey homes and in rural areas most of the people were living in single story homes. 

The type of construction of the homes are thought to have had an effect on radiation exposure 

because, the construction of multistory houses are, reported to provide a greater shelter 

against radiation to its residents then single story buildings.47

Another factor thought to have been of importance is the amount of consumption of meat

from wild animals and agricultural products which were thought to have been higher in the 

rural then in the urban areas48.

Yet another aspect of importance is the type of soil in the local area, in areas dominated by 

black soil levels of 137 Cs were higher than in areas with sandy soil. This is being explained 

by the fact that sandy soils has got greater capacity of drainage as well as black soil is more 

prone to bind radioactive material49.      

2.10 Health 

To get a clearer picture of the health effects caused by the Chernobyl accident, most of the 

facts of this section have been gathered from a report by The World Health Organization 

(WHO). The report is called Health Effects of the Chernobyl Accident and Special Health 

Programs. 50 (Here on after called the WHO report or the report). When needed some results 

have been gathered from other sources such as IAEA. 

According to the WHO report many of the results on health effects are uncertain due to lack 

of research in these areas. In some cases the lack of research is due to the time elapsed since 

the accident which in turn makes it impossible to get a clear picture of the health effects since 

some effects and diseases might not have showed up yet51. To fill these gaps and to get more 

reliable results the WHO has compared some of the results in their report with the results of 

                                                
46 Burton et al. 2006 p18
47 IAEA 2006 p11
48 IAEA 2006 p11
49 IAEA 2006 p 114-120
50 Burton et al. 2006
51Burton et al. 2006 p 71
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the survivor of the atom bombs over Hiroshima and Nagasaki (Japan).52   

The results of health effects caused by the Chernobyl accident will be divided into eight 

different groups. The reason for choosing these groups is that this is the division used in the 

WHO report as well as it seems to be these eight major groups, that has had the greatest 

impact on human health according to the who report.53

2.11 Thyroid Cancer
According to the WHO report much research is showing an increase of Thyroid cancer in the 

worst affected areas after the Chernobyl accident, nevertheless the number of cases is

uncertain since not enough research has been done. However the same report tells that results 

from a comparative study between the victims of the Chernobyl accident and the victims of 

the atomic bombs over Hiroshima and Nagasaki in Japan, has shown similar results. 

Due to these results the risks for thyroid cancer reaches the highest levels within the group of 

people who were between 0-4 years old at the time of the accident, but also in this case 

results are uncertain and more research is needed in this area54.       

2.12 Leukemia

A part from the workers who were directly involved in the rescue and clean up operations 

there have been no certain results that prove a connection between radiation exposure from 

the Chernobyl accident and leukemia. 

In the case of the workers some minor studies has shown that there are a possibility that, 

these workers could have suffered a slightly higher risk of leukemia, but more research is 

needed since results are uncertain55

2.13 Other types of cancer 

As in the other cases concerning cancer due to nuclear radiation from Chernobyl accident the 

results are uncertain. But unlike the other two groups described above a great deal of 

uncertainty depends on the nature of the cancer. 

In the case of the two cancer forms mentioned earlier they will appear quiet soon after the 

accident, in the case of other forms of cancer some might not appear until ten years or later 

after the actual accident. Thereby more research in this area will be needed to get convincing 

                                                
52Burton et al. 2006 p 55
53 Burton et al. 2006

54 Burton et al. 2006 p 23-53
55  Burton et al. 2006 p 55-61
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evidence in the case of a connection between radiation exposure and cancer56      

2.14 Psychological effects

According to the WHO report the psychological consequences is the biggest health problem 

caused by the Chernobyl accident. The most common types of psychological consequences is 

reported to be anxiety, and depression which in many cases is explained by lack of 

information from the authorities directly after the accident leading to mistrust. But also by 

people being categorized as Chernobyl victims which made these people a vulnerable group 

in the society. 

Last but not least the effects of being evacuated and displaced are thought to have been 

important factors causing psychological effects57.

2.15 Reproduction and malformations 

According to the observations made by WHO there is no evidence for either higher mortality 

rates of infants, or malformation in areas worst affected by the Chernobyl accident. 

Neither is there any evidence of lower fertility rates within people in these areas. 

However there is some evidence that birth rates has decreased since the time of the accident.  

This is explained in the report as a result of an extensive fear of giving birth in the actual 

areas. An increase of abortions is seen as evidence of this matter.58

2.16 Cardiovascular effects 

Some results in the WHO report points at that the workers directly involved in the rescue and 

clean up operations might have suffered an extensive risk to die of cardiovascular diseases. 

However due to the report more research will be needed to get convincing evidence of such 

connections.59

2.17 Immunological effects

According to the IAEA report no convincing results of harm to the immune system has been 

shown as a result of exposure to radiation from the Chernobyl accident.60

                                                
56  Burton et al. 2006 p 62-71
57  Burton et al. 2006 p 93-96
58  Burton et al. 2006 p 83-93
59  Burton et al. 2006  p 73-76
60 Burton et al. 2006p 80-83
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2.18 Death

28 of the workers directly involved in the rescue and cleanup operation died in just a few 

months after the Chernobyl accident suffering from acute radiation sickness (ARS).  Between 

the years 1987-2004 another 19 of these workers died suffering from other complications 

connected to exposure of radiation at the time of the accident.  

Other than an increase number of deaths, by different types of cancer and cardiovascular 

diseases within the group of rescue workers, mortality rates have not increased in the most 

affected area. In the WHO report this is explained by the fact that there are no reported cases 

of ARS outside the group of rescue workers, which in turn are due to lower levels of radiation 

exposure.61  

2.19 Political consequences 

When it comes to the political consequences of the Chernobyl accident it is hard to find 

reliable results, this depends up on the fact that at time of the accident in Chernobyl Ukraine 

was a part of the Soviet Union and all information were strictly controlled by the leaders in 

Moscow.62 Therefore the results under this section are gathered from several different sources.   

The lack of information in an early stage, built up mistrust against the political leadership.63  

By some this has been seen as one of the reasons for resistance beginning to build up, and of 

Ukraine becoming an independent state.64

                                                
61 Burton et al. 2006 p 98-107
62 Ne.se 2009 
63  IAEA 2006  p 19  
64 Ne.se 2009
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3. Results

This section of the study will present the actual conditions in Sweden. 

The headlines for each subject is slightly changed compared with subjects in the case of the 

Chernobyl accident. This has been done to give a clearer picture of how different subjects are 

interconnected with each other. The main subjects in this section will be as follows: 

Economy, Environment & people, Location of Swedish nuclear plants, Evacuation & Human 

health effects, Food, politics, and Risk. 

To get facts about the Swedish conditions the author has tried to get as much information as 

possible from different Swedish authorities. Thereby the results presented in this section are a

result of searching official websites and databases as well as response received in an e-mail 

from FOI.65    

3.1 Economy

The indemnity paid in case of a nuclear disaster is regulated in Swedish National law which 

is under jurisdiction of the Paris convention66.  

According to Swedish national law the owner of a nuclear facility will be held responsible of 

harm caused by disaster. Thereby the owner is obliged to pay indemnities to the victims. 

These indemnities could be as high as 300 million special drawing rights.67

In the case the sum of indemnities should rise above this level the Swedish Government will 

be obliged to pay an amount of up to 125 million special drawing rights. 

However the limit of special drawing rights paid by the owner and the Swedish government 

should never exceed 425 million drawing rights.68

According to the Paris convention no owner of a nuclear facility should be held responsible 

or urged to pay any kind of compensation for damage, detected and reported beyond a ten 

year period from the actual date of the disaster69.  Neither should any kind of compensation 

be claimed from the owner in the case that the disaster was a result of a natural disaster, or 

war.70

                                                
65 Mail from FOI presented in appendix 2
66 NEA.fr 2009
67 Gregow 2009  p B:532
68  Gregow  2009  p B 533- B 538
69 NEA.fr 2009
70 Gregow 2009 p B:531
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In Sweden the nuclear plants are owned both by private companies as well as by the Swedish 

government,which whith its seven reactors is the biggest principal owner in the swedish 

nuclear industrie as shown in the table below.

Table 1

Ownership of Swedish nuclear plants and number of reactors for each power plant 

Company Principal owner              Number of reactors
Vattenfall Swedish government                                            7
Okg E.on (Private)                                            3
Barsebäck kraft E.on (Private)                                            2

Vattenfall71  Okg72 Barsebäckkraft 73

In practice this means that according to the Paris convention the Swedish government can be 

held economically responsible for accidents occurring at three of these four nuclear plants.

In the case of the private actors they are obliged by Swedish national law to have an 

insurance that covers 120 % of the expected costs for indemnities in case of a disaster.74

According to The federation of Swedish Farmers (LRF) agriculture and forest industry are 

responsible for 8.1 % of Sweden’s total GDP. Agriculture and foresting are of different 

importance to different parts of Sweden as shown in the two following tables.

The first table show the percentage of Swedish GDP produced whithin four diferent sectors 

the reason for including forestry into the industry sector is simply that the forestry in Sweden 

account for a great deal of the swedish industry. 

Table 2    Percent of Swedish GDP produced by each sector 

Sector                                                       % of GDP
Services                                                                70,5
Industry (including forest)                                                                   28
Agriculture                                                                 1,6

(According to CIA) Numbers presented in table above are derived from a table available at:

https://www.cia.gov/library/publications/the-worldfactbook /fields/2012.html?countryName=&countryCode 

=sw&regionCode=@?countryCode=sw#sw.html)

                                                
71

Vattenfall.se 2009 b 

72 Okg.se 2009

73
Barsebackskraft.se 2009 

74  Gregow 2009 p B 533- B 538 
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The second table precents the percentage of the total GDP produced in every county. The 

counties in the table are presented out of its geografical location from north to south. An 

important notice in this case is that counties in the north of sweden such as Norrbotten 

västerbotten and all the way down to västmanland is dominated by forest. The further down 

you get in Sweden this will change in favour for agricultural land which is the dominating 

type of land in the southern counties such as Skåne, Halland and Blekinge   

Table 3 Percent of Swedish GDP produced in each county 

County from north to 
south

                                                        % of  the total Swedish GDP

Norrbotten                                                                                                      11
Västerbotten                                                                                                   10,3                                                                                                           
Jämtland                                                                                                   12,5
Västernorrland                                                                                                   14,4
Gävleborg                                                                                                   13,8
Dalarna                                                                                                   11,9
Uppsala                                                                                                     6,2
Värmland                                                                                                   13,8
Västmanland                                                                                                     6,3
Stockholm                                                                                                     3,8
Örebro                                                                                                     9,1
Södermanland                                                                                                     5,8
Västra Götaland                                                                                                     7,5
Östergötland                                                                                                     9,7
Gotland                                                                                                     9,7
Jönköping                                                                                                   10,8
Kalmar                                                                                                   14,5
Halland                                                                                                   11,9
Kronoberg                                                                                                   10,4
Blekinge                                                                                                   10,3
Skåne                                                                                                     9,4
(According to LRF) (Numbers presented in table above are derived from table presents at:  

http://194.22.7.75/omoss/omvarldsanalys/gronanaringarnas)
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3.2 Environment & People

Sweden has got a rich environment with many rivers and lakes as well as big forests. Due to 

Statistics Sweden (SCB) the Swedish land area looks as follows. As being presented in the 

table below as much as 50 percent of the land area in Sweden is forest and the urban areas 

only represent 1, 2 percent of the total land area. 

Table 4 Land use in Sweden

Type of land % of land area Million hectares
Total land area 100 45
Forest 50 22,1
Water 8,9 3,9
Agricultural land 6,1 2,7
Urban area 1,2 0,57
(According to SCB 2000) (Numbers presented above are derived from a table presented at: 

http://www.scb.se/Pages/PressRelease____106451.aspx)

In practice this means that the population in Sweden is mostly concentrated around a few big 

cities. The greatest concentration of people can be found in the southern parts in and around 

the three big cities Stockholm, Malmoe, and Gothenburg, while the northern counties are 

more sparsely populated. In the table below the numbers of people in each country are being 

displayed.     

Table 5 People density in Sweden divided by county

County from north to 
south

                                                              Number of People

Norrbotten                                                                                           249 677
Västerbotten                                                                                            257 812
Jämtland                                                                                           126 897
Västernorrland                                                                                            243 372
Gävleborg                                                                                            275 908
Dalarna                                                                                            275 867
Uppsala                                                                                            327 188
Värmland                                                                                           273 374
Västmanland                                                                                            249 974
Stockholm (Stockholm)                                                                                         1 981 263
Örebro                                                                                            277 732 
Södermanland                                                                                          267 524
Västra Götaland
(Gothenburg)

                                                                                        1 558 130

Östergötland                                                                                            423 169
Gotland                                                                                              57 004
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Jönköping                                                                                            335 246 
Kalmar                                                                                            233 397
Halland                                                                                            293 572
Kronoberg                                                                                           182 224
Blekinge                                                                                           152 259
Skåne   (Malmoe)                                                                                        1 214 758 

(According to SCB.se 2009)75 (Numbers presented in the table above are derived from a table presented at

http://www.scb.se/Pages/TableAndChart____262456.aspx

3.3 Location of Swedish Nuclear plants

The nuclear plants are located in four different counties along the Swedish coast line. Three 

out of the four nuclear power plants are located in the counties of Skåne, Halland and 

Blekinge which are all located in the southern parts of Sweden.  The nuclear plant Forsmark

is located in the county Uppsala which is located in the middle parts of Sweden. In the table 

below the number of power plants and reactors in each county are being presented from its 

geographical location.   

Table 6 Location of Swedish nuclear plants and number of reactors for each power 

plant

County from north to south Power plant Number of reactors
Uppsala Forsmark                                             3
Halland Ringhals                                             4
Blekinge Oskarshamn                                             3
Skåne Barsebäck                                             2

Barsebäck76 Ringhals77 Forsmark 78Oskarshamn 79

                                                
75  SCB.se 2009
76 Barseback kraft.se 2009
77  Vattenfall.se 2009c 
78  Vattenfall.se 2009 a
79  Okg.se 2009
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3.4 Health effects & Evacuation 

In a report from the Swedish audit office 2007 great concern about different authorities’ 

ability to handle a nuclear disaster is being raised. Much concern is due to the lack 

synchronized exercises between different authorities.80

What impact this will have on human health in case of an actual accident, is hard to tell but 

the fact still stands. 

According to a source at FOI the greatest risk to human health immediately after a nuclear 

disaster is exposure to radioactive iodine. To handle these problems the affected people can 

be provided with iodine pills which fill the levels of iodine accumulated in the body, which in 

turn will make it impossible for the body to accumulate any of the radioactive iodine. This 

will be complemented with evacuation of the worst affected areas.81

The Swedish system for public warning includes several different systems, in case of an 

emergency a sound system will warn people in towns and villages this system is 

complemented with are combined messages transmitted by radio and TV. In the case citizens 

are living close to a nuclear plant they have been provided with a special radio system which 

will send a warning in case of an emergency.82      

3.5 Food

According to a report from the Swedish government the agricultural labour force was 

estimated to about 174 000 people (2008).83

Sweden has got highly developed agriculture and are in fact almost self- sufficient when it 

comes to food84

Still Sweden imported food for an estimated value of 87 billion sek (2008)85.

According to the Swedish government, only a minor group of the Swedish population (4,600 

people) is reindeer owners. These are Sami people which are located in the north of Sweden.

Many of those however has got other sources of income alongside, therefore it is uncertain 

how many of those who are totally dependent on reindeer husbandry.86

                                                
80  Grufberg L & Nilsson T 2007 p 8
81  E-mail FOI presented in appendix 2
82  Olsson L 2009
83  Jordbruksdepartementet 2009 p 4
84  Landguiden.se 2009 b
85  Jordbruksdepartementet 2009 p 6
86  Jordbruksdepartementet 2009 p12
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3.6 Politics

Sweden is well known in the world for its democratic political leadership. An example of this 

is the freedom of press and freedom of speech which was questioned internationally by actors 

of the Muslim world when the Swedish government decided not to intervene, when a 

Swedish newspaper published caricature pictures of Mohamed. Another example is the fact 

that the Swedish government held a referendum about the whereabouts of the Swedish 

nuclear plants, a question that many states most certainly would consider to be too important 

to be decided by the public opinion.   

Still this does not that the debate on nuclear power has not been harsh. 

Problems of getting an agreement on the subject of allowance to build new nuclear reactors, 

ended up in a crisis 1978, with the Swedish Prime minister leaving the government.87  

A referendum held in 1980 which was suppose to work as a guidance for the Swedish 

government, ended up with an agreement, that all nuclear plants in Sweden should be phased 

out by the year 2010. In 1997 the agreement about Swedish nuclear power was changed due 

to the lack of alternative sources of energy. According to this new agreement no nuclear 

power plants should be urged to shut down besides the two in Barsebäck that was all ready 

planed for.88  

Using arguments that new nuclear reactors could decrease Sweden’s emissions of carbon 

dioxide, the three Swedish government parties presented an agreement in February 2009. The 

result of this new agreement was not to allow for construction of new nuclear reactors, only 

to allow for replacement of existing reactors.89  

3.7 The Risk 

The risk of something like the Chernobyl accident ever happening again might seem slim. 

According to estimations presented in a summary of a report from American Medical 

Association’s Council on Scientific Affairs published by IAEA, the probability of a nuclear 

meltdown in the USA is estimated to be in the range of 1 in 2000 to 1 in 200 000 per reactor 

and year. 

Above this only 1% of all nuclear meltdowns are estimated to release enough nuclear 

material to be a threat to human life.90

                                                
87  Anshelm, 2000 page 243
88  SKI 2004 p 23-24
89  Olssson T 2009 
90  IAEA.org p 26 



24

4. Analysis

In this section of the study the two earlier parts of the study will come together and it is in 

this part were the actual comparison of the two cases the Chernobyl accident and the actual 

conditions in Sweden will be done. 

The headlines of the subjects will once again be slightly changed to fit in with the subject 

provided under each headline. Thereby the division of main subjects in this section will be as 

follows: Economy, Environment, Food, Human exposure, Politics, and Evacuation & Health 

effects  

4.1 Economy

According to the results presented earlier in this report in the case of the Chernobyl accident, 

the impact of a nuclear disaster on the economy would be severe.91 How severe it would be 

however depends on several major factors. 

The first factor will be the ownership of the reactor; this will according to Swedish law 

determine who will be economically responsible for the disaster.92

In the case of Sweden this will mean that the Swedish government could be directly 

economically responsible for 9 out of the total 13 nuclear reactors in Sweden93  

Above this due to Swedish national law the Swedish government will be held economically 

responsible for costs exceeding 300 million special drawing rights, and can be urged to pay 

another 125 million special drawing rights. 94  For a small country like Sweden this could 

have tremendous effects on the national economy due to the fact that Sweden’s total 

estimated GDP for year 2008 was only 333.2 billion dollars.95  

The second factor that will determine the economical impact of a nuclear disaster in Sweden

would be where it does occur. Aside from the effects on the national economy this factor can 

have severe impact on the local economy and people’s livelihood. Except for the reactors in 

Forsmark the nuclear reactors are located in the southern counties of Sweden96 In this part of 

Sweden agriculture stands for a great part of employment and thereby a great deal of the 

                                                
91  un.org 2005 
92 Gregow 2009 p B 533-B 538  
93  For references please see table page 15
94  Gregow 2009,  p B 533-B 538  
95  CIA b 2009
96 For references please see table 6 page 18
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county GDP for example in the county Skåne as much as 14% of the total county population 

are relying on the agricultural sector as a source of income.97

In combination with the fact that agriculture seems to be one of the areas that has been hit the 

hardest by the Chernobyl accident this should make it an area of great concern.

4.2 Environment

The environmental impact of a nuclear disaster in Sweden would be severe. According to the 

results from the Chernobyl accident forest environment seems to be the area of greatest 

concern since this eco system is moving slowly.98At the same time an estimated 50% of 

Sweden’s total land area contains of forest.99 To make matters even worse forest products are 

an important part of Swedish export100. This should call for the forest environment to be an 

area of great concern even in the case of Sweden.

This does not mean that the urban environment should be neglected in any way. But still due 

to the results presented in the case of the Chernobyl accident the amounts of radioactive 

material seems to decrease more rapidly in this type of environment depending on human 

activity.101 When it comes to Aquatic environment, this seems to be an area of less concern 

due to the capability to absorb radioactive material.102

4.3 Food

In the case of the nuclear disaster in Chernobyl large areas of agricultural land became 

contaminated. In turn this meant that much of the food produced in the areas became 

uneatable103.

Dependent on where a nuclear disaster appears in Sweden it will have different impact on the 

food supply. Due to the table presented earlier in this study (table 3) most of the food is 

produced in the southern parts of Sweden.  A nuclear disaster here could have severe effects 

on Sweden’s food supply. Since Sweden at this time is almost self-sufficient on food this 

might strike hard both on the Swedish farmers but also on the Swedish consumers which then 

will be urged to import most of the food.104  However some ease might be found in the fact 

                                                
97 Halvarsson . H 2000
98 IAEA 2006 p 41-46
99  For references please see table 4 page 16
100  CIA 2009 a
101 IAEA 2006 p 27-29 IAEA 2006  p 29-40
102 IAEA 2006  p 47-60
103 IAEA 2006  p 29-40
104Landguiden.se 2009 b



26

that radiation levels in milk and meat seams to decrease rapidly after the disaster.105

4.4 Human exposure

According to IAEA the people that was worst affected by the Chernobyl accident lived in the 

rural areas.106 In Sweden the density of the population varies allot between different parts of 

the country, from the northern parts are sparsely populated to the southern parts which are 

more densely populated.107

In the report from IAEA the type of construction was thought to have had an impact on the 

levels of exposure. People living in several story buildings were found to have been less 

exposed to radiation then people in single story buildings.108

Due to the level of development and the time since the Chernobyl accident, construction of 

Ukrainian homes in 1986 cannot be compared with Swedish homes 2009. 

Still in the case of Sweden many people are living in single story homes in the country side

this could mean that the people living in rural areas could be subject to an increased risk for 

exposure of radiation compared with people living in urban areas. 

4.5 Politics

When the Chernobyl accident occurred 1986, Ukraine was a part of Soviet Union and all 

channels of information were controlled by the communist party. This is thought to have been 

a contributing factor creating mistrust within the Ukrainian people after the accident.109

Sweden is well known as a democracy with a free press and freedom of speech. 

Still this would not make a nuclear disaster less controversial in Sweden. 

The Swedish debate on nuclear power has shifted widely between agreements to close down 

all Swedish reactors to new agreements to allow replacement of existing reactors.110

No matter which side you are on, there will be a risk that those who already have raised 

concern about the nuclear reactors in Sweden will once again raise their voices and the debate 

will be hard. 

Exactly what the political consequences will be is hard to foresee, but consequences like the 

once in former Soviet Union with different parts breaking loose, must be seen as extremely 

                                                
105 IAEA 2006  p 29-40
106 IAEA 2006  p 100- 121
107 SCB.se 2009
108  IAEA 2006  p 100- 121              
109 Ne.se 2009
110  SKI 2004 p 24 and Olsson T 2009 
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unlikely.          

4.6 Evacuation and Health effects

According to the results from the Chernobyl accident an area of 30 km around the nuclear 

plant were evacuated shortly after the accident.111

In the case of Sweden, dependent on where such a disaster would appear it would have 

different impact on the numbers of people in need of evacuation. 

However in the case of a similar accident, due to the distance none of the three big cities in 

Sweden (Stockholm, Gothenburg, and Malmoe) would be subject to evacuation. 

An important notice in this case is that Malmoe falls short of the 30 km line by only a few 

kilometers from the closed nuclear plant in Barsebäck.112

Another important factor is that in the case of the Chernobyl accident, is that the rapid 

evacuation of people in the worst affected areas are thought to have decreased the levels of 

radiation exposure to humans.113 In case of an emergency Swedish citizen can rely on several 

different warning systems.114 By these systems the Swedish authorities can easily warn people 

in an early stage which in turn makes it possible to carry out an evacuation at an early stage 

of a disaster. 

However the Swedish system with sound signal can only reach people in villages and towns.

People living in the countryside simply rely on information provided by radio and 

television.115 Therefore in case of an emergency at night these people will most certainly 

become more vulnerable.

The results presented in the WHO report about health effects caused by the Chernobyl 

accident are uncertain.116 In combination with differences in development and political system 

between Ukraine 1986 and Sweden 2009 it is hard to draw any conclusions, what the health 

effects would be in case of a major nuclear disaster in Sweden. 

                                                
111 World nuclear .org 2009
112  Eniro.se 2009
113 IAEA 2006  p100- 121
114 Olsson L 2009
115 Olsson L 2009
116  Burton et al. 2006
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5. Discussion

In this section of the thesis, the author wishes to share some of his own thoughts about the

thesis and the subject in general.   

A study like this could be performed in many different ways and with many different 

purposes, which ever the way or purpose it is always connected with some kind of obstacles. 

These obstacles are in turn connected with different choices therefore the author would first 

like to further explain some of his choices.    

A nuclear disaster is a wide subject and can be examined in m any different ways; a complete 

study of this subject would most certainly take years to create. This was the reason for 

limiting the study to nuclear power plants in Sweden.

Interviews with different authorities would most certainly have given the results of this study 

a higher level of reliability.  

The author has spent much time on getting these interviews. 

The fact that only one of the authorities did respond within the timeframe provided for this 

thesis is something that can only be seen as a disappointment from the author’s point of view. 

This study does neither take weather conditions nor actual economical conditions, in to 

consideration, which might be of great importance when considering the effects of a nuclear 

disaster. However those conditions are continuously changing, and in the case of the weather 

the conditions can change many times a day. 

Thereby a study that takes all these factors in to consideration would be almost impossible to 

do.

The purpose of this study was to look at credible effects of a severe nuclear disaster in 

Sweden. Looking back at the results due to different difficulties on the way, the study might 

not have reached the whole way thru. 

Still what this thesis hopefully has shown is that there are a number of areas that will need 

further research. 

Therefore this study should rather be seen as an important step for opening up a field of 

research that the author of this thesis feels is in need of further investigation.

With this in mind and due to the time provided for this thesis the author feels that he has 

fulfilled the purpose of this thesis as far as possible.
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6. Conclusions
In this section the author will present his conclusions of this thesis, as well as some 

recommendation for further research. The conclusion will be divided in to two different 

sections first a minor presentation of the conclusions for each subject being handled, and then

some recommendations for further research.

6.1 The different subjects

6.2 Economics
For a small country like Sweden a severe nuclear disaster could have tremendous effects on 

the economy, not only for the Swedish government but also for the affected population, and it 

will most certainly have huge consequences for sectors such as agriculture and forest 

industry.

6.3 Environment
In case of a nuclear disaster large land areas will be contaminated for a long time. This will 

affect the people living in this areas and there way of life. Some will maybe even urge to 

leave their homes. But the greatest change might be consumption habits when food becomes 

contaminated many will be forced to change their habits due to what they normally eat.     

6.4 Health 
Talking about health effects of a nuclear disaster many comes to think about things such as 

malformations and Cancer, as this study has shown this might not always be the case. Instead 

psychological effects such as depression and anxiety might be more present. 

6.5 Politics
Sweden is known as a democratic society, this call for many different opinions within the 

citizens. Therefore the discussion about nuclear power in Sweden has always been a hot 

subject. What effects a nuclear disaster would have on the political life is of course 

impossible to say, but that it would have an effect on the public opinion is nevertheless hard 

to ignore.    
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6.6 The Risk
Even if the risks for a nuclear disaster ever occurring in Sweden, is very slim, there is still a 

risk that it might happened. A great example of this fact is the closure of the nuclear plant in 

Ignalina in Lithuania 31 December 2009.  

The decision to shut down Ignalina was a result of Lithuania applying for membership of the 

European Union (EU) 

EU had made the closure of the Ignalina power plant a condition of membership. 

The reason for this was that the construction of the nuclear plant in Ignalina was too similar 

to the one in Chernobyl and thereby would cause a great risk.

Since Ignalina was Lithuania’s only nuclear power plant, much concern was raised due to the 

fact that Lithuania will become dependent on Russia for their power supply.117

Solving one problem sometimes creates another. 

Some might say it was because the type of construction of the nuclear plant, that was 

dangerous but how do you explain the Swedish politicians strive to close down Swedish 

reactors   

Just because it happened in Chernobyl 1986 does not mean it will happen in Lithuania 2009.

And in the end if nuclear power is still seen as such a great threat, maybe other members of 

the European Union should reconsider their own plans for construction of new nuclear plants.  

6.7 Suggestions for further research
This study has only been looking at regional and national consequences of a severe nuclear 

disaster, the impact of a nuclear disaster would most certainly affect other neighbouring 

countries not only by the spread of radioactive material but might also have an effect on the 

political relationship between these countries. Therefore an interesting area of research could 

be to look at, in what way the political relations between countries will be affected in case of 

a nuclear disaster.      

This study does only look at some specific areas of interest in the case of a nuclear disaster, 

other sectors of the society might be affected as well, and this calls for further research being 

done.  

Some might say a nuclear disaster will never happen in Sweden, still there is a general 

opinion that we need to keep some kind of preparedness in the case it does happen. 

                                                
117 TT-Reuters 2009 
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An interesting area of further research could be how much preparedness is reasonable to have 

for a scenario that might never occur? 
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8. Appendix 1

8.1 Appendix 1 Special Drawing rights (SDR) (Derived from IMF home page) 
“The SDR was created by the IMF in 1969 to support the Bretton Woods fixed exchange rate 

system. A country participating in this system needed official reserves—government or 

central bank holdings of gold and widely accepted foreign currencies—that could be used to 

purchase the domestic currency in foreign exchange markets, as required to maintain its 

exchange rate. But the international supply of two key reserve assets—gold and the U.S. 

dollar—proved inadequate for supporting the expansion of world trade and financial 

development that was taking place. Therefore, the international community decided to create 

a new international reserve asset under the auspices of the IMF.

However, only a few years later, the Bretton Woods system collapsed and the major 

currencies shifted to a floating exchange rate regime. In addition, the growth in international 

capital markets facilitated borrowing by creditworthy governments. Both of these 

developments lessened the need for SDRs.

The SDR is neither a currency, nor a claim on the IMF. Rather, it is a potential claim on the 

freely usable currencies of IMF members. Holders of SDRs can obtain these currencies in 

exchange for their SDRs in two ways: first, through the arrangement of voluntary exchanges 

between members; and second, by the IMF designating members with strong external 

positions to purchase SDRs from members with weak external positions. In addition to its role 

as a supplementary reserve asset, the SDR, serves as the unit of account of the IMF and some 

other international organizations”.

“The value of the SDR was initially defined as equivalent to 0.888671 grams of fine gold—

which, at the time, was also equivalent to one U.S. dollar. After the collapse of the Bretton 

Woods system in 1973, however, the SDR was redefined as a basket of currencies, today 

consisting of the euro, Japanese yen, pound sterling, and U.S. dollar. The U.S. dollar-value of 

the SDR is posted daily on the IMF's website. It is calculated as the sum of specific amounts 

of the four currencies valued in U.S. dollars, on the basis of exchange rates quoted at noon 

each day in the London market.

The basket composition is reviewed every five years by the Executive Board to ensure that it 

reflects the relative importance of currencies in the world's trading and financial systems. In 

the most recent review (in November 2005), the weights of the currencies in the SDR basket 

were revised based on the value of the exports of goods and services and the amount of 

reserves denominated in the respective currencies which were held by other members of the 
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IMF. These changes became effective on January 1, 2006. The next review will take place in 

late 2010.”118

                                                
118 imf.org 2009
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8.2 Appendix 2

Mail received from FOI December 2009-12-15

Hej Ola,

Här kommer en del resonemang kring de frågor du framför. Först vill jag bara säga att det 

finns andra personer på FOI som kan detta bättre, men jag tror att jag kan ge dig en del kött 

på benen och väljer därför att försöka ge ett bra svar själv (särskilt i ljuset av att det är 

knappt om tid). 

Vilka är enligt FOI de mest troliga samhälleliga 

konsekvenserna av en allvarlig kärnkraftsolycka i Sverige?

Svaret beror på tidsperspektivet. "Färskt" kärnbränsle (dvs bränsle som just lämnat härden 

efter att ha varit i drift) har mycket hög radioaktivitet. Den helt dominerande källan är då 

från fissionsprodukter ("resterna" efter kärnklyvning). Många fissionsprodukter är alltså 

mycket radioaktiva, men söderfaller därför också snabbt (inom sekunder till dagar). I 

samband med Tjernobyl talade man för svensk räkning inledningsvis mycket om jod (isotopen 

jod-131 är en vanlig fissionsprodukt, som har en halveringstid på 8 dygn, och alltså är viktig 

den närmsta månaden). Sedan försköts diskussionen till att handla främst om cesium 

(cesium-137, halveringstid 30 år). Radioaktivitet från plutonium är möjligen en långsiktig 

aspekt i den omedelbara närheten till olycksplatsen, men fissionsprodukterna är alltså de 

mest relevanta källorna till radioaktivitet.

Vilka följder skulle dessa konsekvenser kunna få ur ett 

politiskt, ekonomiskt, hälsomässigt och miljömässigt perspektiv?

* Direkt - närmsta dygnen: 

Evakuering av befolkning i områden med lokalt nedfall nödvändig. Vilka områden som 

drabbas av nedfall är svårt att förutse - det beror till största delen avmeteorologiska 

förhållanden. Typiskt blir det en plym från olycksplatsen i vindriktningen. Nedfall kan också 

ske längre bort tex genom att nederbörd "tvättar ur" radioaktiva partiklar som finns i 

luftmassorna.
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* Närmsta månaden:

Jodupptag i människor som exponeras för radioaktivt jod. Genom att fylla kroppens jodbehov 

med jodtabletter före exponering, hindras upptagning markant.

* Lång sikt:

Långlivade fissionsprodukter som tas upp i biomassan kan göra föda otjänlig. Områden där 

nedfall skett, men inte varit på akut farliga nivåer, kan ändå vara olämpliga att vistas i under 

längre tider (boende).

Jag hoppas att dessa funderingar är av nytta. Jag har inte berört den politiska aspekten alls, 

eftersom jag inte känner att jag har någon expertroll inom det.

Med vänliga hälsningar

xxxxxx


