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Abstract 
_____________________________________________________________ 
 

Mercury and its compunds are applied in numerous industrial processes and products. For 

instance, mercury is used in chlor-alkali production and in pesticides, as well as in 

products such as thermometers and batteries. These processes and appliances have 

become commonplace and taken for granted necessities in many societies. However, the 

negative environmental and human health risks from mercury release outweigh these uses 

positive benefits.  

  

Mercury is toxic and when it is released it bioaccumulates and bioconcentrates in the 

food chain. Mercury persists in the environment and is capable of being transported 

aerially far from its original source. Due to long-range transport, emissions in any 

country can contribute to deposition and risks in others. Hence, even areas with minimal 

natural or anthropogenic mercury release may be adversely affected by mercury risks. It 

is therefore significant to examine if nations address mercury risks sufficiently, to avoid 

them becoming global problems. 

 

This thesis will identify the risks associated with using mercury in industrial products and 

processes. To do this, it is informed by Ulrich Beck’s ‘risk society’ theory. The aim of 

the thesis is to explore how mercury-associated risks are managed in two countries, 

Sweden and Australia, in order to limit negative consequences and to offer 

recommendations for better mercury risk management. The thesis examined Sweden and 

Australia’s ability to be organised in response to risks associated with mercury use, such 

as the extent to which Sweden and Australia have introduced alternatives to mercury 

products, or applied cleaner technologies to processes that utilise mercury. Further, the 

researcher explored if the two nations had set any specific national goals or legislation to 

minimise mercury release.  
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The research methods for this research was a case study approach which involved 

document searching and primary data collection via in-depth interviews with key 

stakeholders from non-governmental organisations, governmental agencies, academic 

and research institutions and corporations.  

 

Ulrich Beck outlines certain criteria that a society could encompass in order to be 

efficiently organised towards modern risks, this evaluation criteria was utilised to 

compare Sweden and Australia’s mercury risk management.  

 

The results of the study identified several cultural, economic and social risks engendered 

in mercury applications. Further, the findings of this research show that both countries 

need to strive for more complete risk organisation to not affect others by their mercury 

use. Sweden and Australia are, to an extent, handling their mercury related risks. 

However, both countries need to improve in areas such as policy and information and 

education outreach in regard to mercury risks. This comparative study demonstrated 

Sweden has implemented more efforts to mitigate mercury-related risks than Australia. 

The thesis concludes with a series of recommendations to further improve mercury 

management in Sweden and Australia. For instance, both countries would benefit from 

greater legal restrictions. Sweden’s remaining uses of mercury in products and processes 

needs to be covered by a general ban. While in Australia, regulations are required, 

especially for mercury products such as thermometers and blood pressure gauges. 

 

Sweden and Australia both continue to contribute mercury emissions to the global pool. 

As such, wildlife, people and the natural environment remain at risk from the mercury 

used in products and processes in both nations. The findings presented in this thesis point 

to the ways both countries could engage in a more effective organisation towards modern 

risks, such as mercury risks. The research makes a substantial contribution by providing 

insight into ways of managing other modern risks, such as other toxic chemicals. The 

study findings also contribute to the understanding of how other similar industrialised 

developed countries can manage their mercury use and risks.  

 



 
 

iv 

Acknowledgements 
_____________________________________________________________ 
 

This thesis is dedicated to my parents Roland and Mable Lind, who without their love 

and support this thesis would never have been possible. Pappa (Pawa) and Mamma, thank 

you so much for everything. Jag älskar er.  

 

This thesis evolved through the help and support of many great people. I am deeply 

grateful to my supervisors Dr Kristen Lyons and Professor Roy Rickson. Thank you for 

all the countless hours that you have given me direction and guidance throughout my 

research. I would also like to thank Dr Michael Howes, Dr Richard Hindmarsh, Dr 

William Metcalf, Ameeta Devi and Dr Lars Hylander for their help and advice. I am 

grateful to Dr Robyn Heales and Stephen Thompson for kindly helping me with the 

editing of this thesis. I also wish to thank all the participants in my study for their support 

and assistance. I would also like to thank all my loved ones and friends in Sweden and 

Australia for their encouragement and constant support, especially Tomas Lind, Linda 

Arefall, Bahare Bahrami, Linda Jansson, Carolina Olavaria Gaete, Gunilla Arefall, 

Lizette Ekstrand, Jan Björklund and my godfather Gösta Edström. Very special thanks to 

Lloyd Raphael that supported me the most over the years. Finally, I want to finish of with 

a poem (author unknown) that held me up all through the years: 

 

When things go wrong, as they sometimes will, 

When the road you’re trudging seems all uphill, 

When the funds are low and the debts are high, 

And you want to smile 

but you have to sigh, 

When care is pressing you down a bit- 

Rest if you must 

but don’t you quit. 



 
 

v 

Statement of originality 
_____________________________________________________________ 

 
This work has not previously been submitted for a degree or diploma in any university. 

To the best of my knowledge and belief, the thesis contains no material previously 

published or written by another person except where due reference is made in the thesis 

itself. 

 
 

 

 

 

 

 

 

 

 

 

 

…………………………………………….. 

Anna Lind, July 2007 



 
 

vi 

Table of contents 
_____________________________________________________________ 
 

Abstract……………………………………………………………...……………….……ii 

Acknowledgements……………………………………………………………………….iv 

Statement of originality……………………………………………...……………………v 

Table of contents………………………………………………..………………………..vi 

List of Figures………………………………………………………...………………...xiii 

List of Tables…………………………………………………………...…………….…xiv 

 

1. Introduction……..…….……………………………….……………………...……….1 

1.1 Local releases global effects…………………………..……………...………...…1 

1.2 The aim of the study…...……………………..………………………..………….4 

1.3 Significance of the study …………….………………..………………………….4 

1.4 Overview of thesis structure………………………………………………………8 

  

2. Risk society…..……….…………………………………..………………………..…10 

2.1 Introduction……………………...……………………………………………….10 

2.2 The concept of risk…………………………………….….……………………...10 

2.3 Different research perspectives on risk………………………………………..…12 

2.4 Beck’s combination view on risk…..……………………………………….……20 

2.5 The origin of the risk society…………………………...………………..………22 

2.6 The transition to the risk society……………………...…………….……………24 

     2.7 Dangers and risks in previous eras………….……...…...………………………..30 

2.8 The characteristics of risk in the risk society………………...……..……………34 

2.8.1  The globalisation of risk…………….…………………………………….34 

2.8.2  The breaking of the class structure…………………...…………………...37 

2.8.3  Concealed hazards of the risk society………………………………...…...41 

2.8.4  The role of science and information in the risk society……….…………..42 

2.8.5  Determination of safety limits……………………………………….……45 



 
 

vii 

2.8.6  Liability in the risk society………………………………………………..46 

2.9 How societies can be organised towards risks………..……………………….…48 

2.10 The benefits of the risk society………………………...………………...………52 

2.11  Utilising Beck’s risk society……………………………………………...……..54 

2.12 Conclusion…………………………………………………..…………….……..58 

 

3. Method….…………………………………………..……………………….….…….62 

3.1 Introduction…………………………………………………………………....…62 

3.2 Data collection…………….………………………………...……………...……62 

3.3 Development of the research questions……………………….…………………65 

3.4 Selection of theoretical framework………………………………………………68 

3.5 Comparative case study…………………………………..………………...……70 

3.5.1  Case selection. ……………………………….…………………………....71 

3.6 Interviews……………………………………….……………...……………...…73 

3.6.1  Sampling design…….……………………….…………………...……..…74      

3.6.2  Constructing the interview questions…………………..……….…………78 

3.6.3  Pilot testing……………………………………………..…………………80 

3.6.4  Conducting the interviews………………………….….……………….…81 

3.7 Ethical process……………………………………………….……………..……84 

3.8 Data analysis……………………………………………………….…………….85 

3.9 Conclusion……………………………………………………………….………87 

 

4. The element mercury………………………………………………….…..…………90 

     4.1 Introduction……………………………………………………………….………90 

     4.2 The chemistry of mercury…………………………………………………...……90 

     4.3 Environmental effects of mercury…………………………………………..……92 

     4.4 Mercury exposure and health impacts for humans………………………….……95  

     4.5 Former incidents and research with mercury………………………………..……98 

     4.6 Conclusion…………………………………………………………………..…..101 

 

5. Global sources of mercury…………………………………………...…………….103 



 
 

viii 

    5.1 Introduction………………………………………………………………………103 

    5.2 Mining and metal activities………………………….………………...…………103 

     5.2.1 Primary mercury mining…………………………………………………104 

    5.3 Artisanal, small-scale gold mining………………………………………………105 

     5.3.1 Alternatives to artisanal gold mining…………………..…………………108 

    5.4 Coal-fired energy………………………………………………………...………109 

5.4.1 Alternatives to coal fired power plants…………………………..………110 

5.5 Chlor-alkali production…………………………………………………….……112 

5.5.1 Alternatives to mercury cell chlor alkali production ……………….……115 

5.6 Dental amalgam………………………………………………………..……..…117 

5.6.1 Alternatives to dental amalgam…………………………………..………119 

5.7 Measuring and control instruments………………………………….…….…….120 

5.7.1 Alternatives to measuring and control instruments………………………122 

5.8 Electronic appliances……………………………………………………………123 

5.8.1 Alternatives to electronic appliances………………….…………….……124 

5.9 Laboratory and pharmaceutical uses……………………………….……………125 

5.10 Other mercury sources…………………………………………………………126 

5.11 End of the line sources…………………………………………………………127 

5.11.1 Alternatives to end of the line sources……………………………..……129 

5.12 Anthropogenic release of mercury globally……………………………………130 

5.13 Conclusion…………………………………………………………………...…131 

 

6. International response to mercury release…………………………………..……133 

6.1 Introduction……………………………………………………………...………133 

6.2 International agreements regarding mercury………………………………….…133 

6.2.1 The Convention on Long-range Transboundary Air Pollution……...……133 

6.2.1.1 The Aarhus protocol on heavy metals…………………………….……134 

6.2.2 Basel Convention…………………………………………………………135 

6.2.3 The Rotterdam convention……………………………………………..…136 

6.2.4 The OSPAR convention……………………………………………….…136 



 
 

ix 

6.2.5 Helsinki Convention on the Protection of the Marine Environment of the 

Baltic Sea………………………………………………..…………...…………137 

6.2.6 Future international instruments regarding mercury…………..…………137 

6.3 Organisational efforts……………………………………………………..….…138 

6.3.1 The United Nations response to mercury pollution………………………139 

6.3.2 Efforts by non-governmental organisations………………………………141 

6.4 Conclusion…………………………………………………………………….…142 

 

7. The risks with mercury use 

7.1 Introduction………………………………………………………...……………145 

7.2 Risks identified with mercury..……………………………………..…...………145 

7.2.1 Environmental risks………………………………………………………145 

7.2.2 Health risks…………………………………………………….…………147 

7.2.3 Economic risks……………………………………………………………148 

7.2.4 Social risks………………………………………………………..………149 

7.2.5 Cultural risks………………………………………………….……..……150 

7.3 Contemporary risks in the risk society………………………….……….………151 

7.4 How risk is embodied in mercury use…………………………..………….……155 

7.5 Conclusion………………………………………………………………………157 

 

8. Sweden’s mercury risks and organisation………………………………...………159 

8.1 Introduction…………………………………………………………………...…159 

8.2 Background information on Sweden……………………………………….……159 

8.2.1 Environmental politics in Sweden……………………………..…………160 

8.3 Sources of mercury in Sweden……………………………………………..……162 

8.3.1 Mining and metal activities………………………………….……………163 

8.3.2 Chlor-alkali production……………………………………...……………163 

8.3.3 Dental amalgam……………………………………………..……………166 

8.3.4 Measuring and control instruments………………………………….……171 

8.3.5 Electronic appliances…………………………………………..…………172 

8.3.6 Research and medical uses……………………………………..…………173 



 
 

x 

8.3.7 Other mercury sources……………………………………..……………..174 

8.3.8 End of the line sources……………………………………………………174 

8.4 Experiences with mercury use and associated risks…………………..…………176 

8.5 Efforts to reduce the use and release of mercury in Sweden……..……..………179 

8.5.1 Swedish regulations and goals regarding mercury…………...….….……179 

8.5.1.1 The Swedish EPA action program…………………….…..……181 

8.5.1.2 The possibility of a general ban……………………..…….……183 

8.5.2 Export and import rules in Sweden regarding mercury……………..……184 

8.5.3 Sweden’s mercury limit guidelines ………………………..………..……184 

8.5.4 Sweden’s mercury waste management……………………..………….…185 

8.6 European Union’s management of mercury……………………………………..187 

8.7 Variations in mercury emission levels in Sweden………………………………192 

8.8 Mercury risk management in Sweden…………………………..………………195 

8.9 Conclusion………………………………………………………………………200 

 

9. Australia’s mercury risks and organisation………………………………………203 

9.1 Introduction………………………………………………………..…….………203 

9.2 Background information……………………………………….………..………203 

9.2.1 Environmental politics in Australia………………………………………204 

9.3 Sources of mercury in Australia…………………………………………………205 

9.3.1 Mining and metal activities ………………………………………………205 

9.3.2 Coal fired power plants.…………………………………………..………207 

9.3.3 Dental amalgam……………………………………………..……………210 

9.3.4 Measuring and control instruments……………………………….....……214 

9.3.5 Electronic appliances…………………………………………….….……218 

9.3.6 Medical and laboratory uses…………………………………….….……219 

9.3.7 Other sources of mercury……………………………………….…….….220 

9.3.8 End of the line sources………………………………………..………..…221 

9.4 Experiences with mercury use and associated risks………………….…….……223 

9.5 Efforts to reduce the use and release of mercury in Australia……………..……227 



 
 

xi 

9.5.1 Australian regulations and goals regarding mercury……………..………227 

9.5.2 Export and Import rules in Australia……………………………..………229 

9.5.3 Australia’s mercury limit guidelines …………………………..…………229 

9.5.4 Australia’s mercury waste management……………………….…………231 

9.6 Variations in mercury emission levels in Australia……………………..………232 

9.7 Mercury risk management in Australia……………………………….…………235 

9.8 Conclusion……………………………………………………………….………241 

 

10. Risk response in Sweden and Australia………………..………………...………244 

10.1 Introduction……………………………………………..…….……..…………244 

10.2 Mercury risk organisation in Australia and Sweden………………...…………244 

10.2.1 Regulations and limits regarding mercury………………………………245 

10.2.2 Use of alternatives and clean technologies for mercury products and 

processes…………………………………………………………………..……247 

10.2.3 Outreach of information and awareness………….…………..…………248 

10.2.4 Mercury waste handling in the two nations……………..………………253 

10.2.5 Source and emission abatement…………………………………………254 

10.2.6 Risk assessment and defining ………………………………………..…256 

10.3 Evaluation of risk management in Australia and Sweden……………..………262 

10.4 Conclusion………………………………………………………………..……268 

 

11. Conclusion: an opportunity for organised risk societies………..………………270 

11.1 Introduction……………………………………..………………...……………270 

11.2 Overall findings………………………………..…………………...…………..270 

11.3 Suggestion for further research………………..……………….………………273 

11.4 Implications and recommendations ………….……………………...…………274 

 

Appendices…………..…………………………..…………………………..…………278 

Appendix 1: Interview schedule………………………………………….……………278 

Appendix 2: Information sheet……………………………………………...…………285 

Appendix 3: Consent form……………………………………………………..………288 



 
 

xii 

Appendix 4: Codes utilised for data analysis………………………..…………………290 

Appendix 5: Mercury related health effects……………………...……………………294 

Appendix 6: Global use and release of mercury……………………...………………296 

Appendix 7: Use and release of mercury in Sweden………………….………………298 

Appendix 8: Use and release of mercury in Australia………………...………………300 

 

References………………………………………………………………...……………302 



 
 

xiii 

List of Figures 
_____________________________________________________________ 

 

Figure 2.1 The break between the two modernities………….…..……………29 
 
Figure 2.2 Distinctions in risks in different eras. ………………………..……36 
. 
Figure 3.1 The research process. ……………. ……………………….………64 
 
Figure 3.2 Interview phases. …………………………..…………..…….……75 
 
Figure 4.1 Chemical properties of mercury. ………..…………….………..…91 
 
Figure 4.2 Chemical reactions during methylation. …………………..………93 
 
Figure 4.3 The bioaccumulation of mercury. ………………….……...………94 
 
Figure 5.1  Examples of global mercury use. . …………………..……...……104 
 
Figure 5.2 The chlor alkali process… ………………………………...……..114 
 
Figure 7.1 Mercury risk ripple. ………………………………..…….………156 
 
Figure 10.1 Risk assessments in Australia and Sweden. ……………..………257 
 
Figure 10.2 Risk assessments between groups from both countries. …………259 

 
 
 

 

 

 



 
 

xiv 

List of Tables 
_____________________________________________________________ 

 

Table 2.1 Perspectives in risk theory ………………………..………….……15 
 
Table 3.1 Respondents interviewed in Australia and Sweden………..………77 
 
Table 5.1 Numbers of workers in artisanal, small-scale mining in millions of 

people…………………………………………………..…………106 
 

Table 5.2 Anthropogenic emissions of mercury worldwide from 1990 to 
2000………...……………………………………….……………131 

 
Table 8.1 Emissions from mercury cell technology chlor alkali plants 200...164  

 
Table 8.2 Emissions of mercury to the air from Sweden………………....…193  

 
Table 8.3 Fish mercury concentrations……………………………..…….…194 

 
Table 8.4 Sweden’s risk management potential …………..………..………196 

 
Table 9.1 The mercury content in Australian coals  ……………..…………207  

 
Table 9.2 Clean coal technologies applied on coal power plants in 

Queensland……………………………………………………….209 
 

Table 9.3 Emissions of mercury from Australia ………..……..……………233  
 

Table 9.4 Reported mercury emissions from facilities in 
Australia……………………………………………………..……234 

 
Table 9.5 Examples of mercury content in different regions in Australia…..234  

 
Table 9.6 Australia’s risk management potential…………………..…….…236 
 
Table 10.1 Mercury emission and population size in Australia and Sweden...256 
 
Table 10.2 Sweden and Australia’s risk management potential………...……263



 1
 

 

 
 

INTRODUCTION 
 
1.1 Local releases global effects   
 

The release of the chemical mercury (Hg) can have social, economical and ecological 

impacts. During the last century, mercury levels in the global environment have tripled as 

a result of industrial, occupational and domestic practices (Meili et al., 2003; USGS, 

2004; Williams, 1997, 3). This has resulted in increased risks to people, wildlife and 

ecosystems (Van Straaten, 2000a, 105).  

 

Wind and water cycles can carry mercury to places remote from the original source 

(Harada, et al., 2001, 285; US EPA, 2004, 1). This means that mercury can cross and 

extend beyond the borders of states and the releases from one nation can contribute to 

deposition in others (Lichtfouse et al., 2005, 197). This is a phenomenon that is described 

as common with today’s environmental problems in Ulrich Beck’s theory ‘risk society’ 

(Beck, 1992). The mobility and transnational nature of these environmental problems 

makes it necessary for nations to address them adequately before they become a problem 

globally. According to Beck, countries need to be accountable for ensuring not only their 

own safety but also that of populations far away (Beck, 1999). 

 

Mercury has been used extensively in many industry sectors, and is recognised for its 

numerous beneficial characteristics. These include the ability to provide accurate 

measurements of pressure and temperature, having good electrical conductivity and 
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acting as a catalyst and biocide (Mukherjee et al., 2004). However, the use of mercury in 

products and processes can be accompanied by negative consequences. Mercury’s many 

advantageous uses contrasts with the dangers it can present to the environment, animals 

and humans. 

 

Several studies have confirmed the toxicity of mercury  (Bjornberg et al., 2005; Johnsson 

et al., 2004; Lindqvist et al., 1991; Wennberg et al., 2006). One study, made in the 

Seychelles, suggested that there were no adverse effects on the population from eating a 

diet contaminated by mercury (Davidson et al., 2000). However, the many studies 

conducted around the world  have proven mercury to have negative impacts (Grandjean 

et al. 1997; Dietz et al., 2006). These studies suggested that people who eat, for example, 

contaminated fish that contains mercury could suffer neurological and developmental 

defects (D’itri & D’itri, 1977, 29-30; George, 2001, 45-47; Smith & Smith, 1975, 180-

181).  

 

Research indicates that mercury is now present all over the globe (Pirrone et al., 1995; 

UNEP, 2002, 50). High concentrations of mercury in fish, mammals and ecosystems have 

even been found in the Arctic, far from any anthropogenic source (Dietz, et al. 2006). 

Despite its recorded risks for human health and contaminating food sources, such as fish, 

we are still no closer to any international legally binding agreement. It is therefore 

important to evaluate how individual nations are organised to minimise the risks. 

 

The thesis will identify the risks associated with using mercury in industrial products and 

processes within Ulrich Beck’s risk society theory. The thesis will apply concepts from 

Beck’s risk society thesis and exmine the usefuleness in explaining the challenges 

associated with mercury use and regulation in Australia and Sweden. Beck’s approach to 

the distribution of risks and the subsequent societal response is a framework allowing us 

to better understand the issue. Beck’s approach is thought to be the most functional 

compared to other analytical approaches.  
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Australia and Sweden’s experiences with the use of mercury and unintended impacts 

affiliated with it will be analysed as case studies. The rationale for selecting Australia and 

Sweden is that both countries have significant sources of mercury use in several industrial 

products and processes (this will be discussed further in chapter 3.4.1). Sweden has had 

experiences of mercury use and related risks for a long time. For instance, in the 1960s 

extensive wildlife mortality in Sweden was linked with mercury pesticide application 

(Hylander & Meili, 2005, 2). This makes Sweden a particularly relevant case to study. 

Australia still uses mercury as an ingredient in pesticides and also in products such as 

thermometers (Markey et al., 2007). Another reason for choosing Australia and Sweden 

is because they have many similarities and differences to make for a useful and insightful 

comparison. Similarities include that both nations are regarded as developed countries, 

and both have political systems based on democratic ideals (CIA, 2007; Swedish 

Institute, 2006b) and free market economies (DFAT, 2006; Swedish Institute 2006a). 

 

The thesis will also examine Sweden and Australia’s ability to be organised in response 

to risks associated with mercury use. Factors examined within this thesis will include 

how the countries define the risks associated with mercury and how they have attempted 

to limit the risks by, for example, introducing alternatives to mercury products or 

applying cleaner technologies to processes that utilise mercury. Further, the researcher 

will explore if the two nations have introduced any national legislation targeted for 

mercury use, or if the nations have set any specific national strategies or goals to 

minimise mercury release. The researcher will also examine whether there has been any 

information outreach to the public or if there has been any education about mercury risks.  

 

The purpose of the thesis is to explore how the mercury-associated risks are managed in 

each of the countries in order to limit negative consequences and to offer 

recommendations for better mercury risk management. The research questions will be 

addressed through a multiple case study of Australia and Sweden.   

 

The research questions that form the basis of this thesis are: 
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1. How is risk embedded in mercury use in industrial products and processes? 

 

2. What have been some experiences with mercury application in industrial products and 

processes in Australia and Sweden and what are the risks with this use? 

 

3. How have Australia and Sweden managed the risks engendered by mercury use?  

 

The research objectives are to: 

 

 Identify the strategies that have been made to address mercury risks in Sweden and 

Australia.  

 

 Examine whether there has been a change in mercury use, i.e. whether there is an 

increased use of alternatives or cleaner technologies in Sweden and Australia.  

 

 Compare the two case studies to see what insights can be generated. 

 

1.2 The aim of the study  
 

The aim of the study is to undertake a comparative analysis of Sweden and Australia’s 

responses to risks associated with mercury use in products and processes. In addition, the 

study will identify what improvements might be possible for future risk management in 

the two countries. 

 

1.3 Significance of the study 
 

This study will examine the risks that accompany mercury use in products and processes 

in Sweden and Australia. Further, the study will examine how these two countries have 

dealt with the risks that accompany mercury.  
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Mercury is considered one of the most dangerous chemicals in the world due to its 

availability, the way it easily bioaccumulates and because of its toxicity. If environmental 

problems such as mercury pollution are not reversed, it will become a problem for human 

health and our social, economic and environmental wellbeing. In addition, mercury 

proliferation would have an adverse impact on fundamental human rights, such as life, 

clean food and water, a safe working environment, and a healthy environment (UNEP, 

2002, 50-85; USGS, 2004). Mercury proliferation is also unsustainable in that it would 

have adverse affects on future generations (D’itri & D’itri, 1977, 29-30). The gap 

identified when pursuing the literature review was that there are few documented studies, 

which have been published on social, cultural and economical risks associated with 

mercury. 

 

While sufficient documentation exists with regard to how Sweden and Australia have 

dealt with environmental problems, there has been little academic research regarding the 

management of mercury risks, especially in Australia. It remains largely untested how 

nations like Sweden and Australia define and are organised in response to mercury 

related risks. This creates an opportunity for some original research. 

 

The gaps identified in previous research also include an inability by scholars to assess the 

effectiveness of this response to mercury risks. While some studies have been conducted 

in Sweden, the topic was less explored or academically assessed in Australia. It is 

important to evaluate the effectiveness of the countries’ responses in order to determine 

whether progress is being made towards reducing the rate of mercury risks, or whether 

further action is needed to improve the countries’ performance. It is necessary to deal 

with the risks appropriately to ensure that the mercury risks do not become unsustainable 

or cause problems for other nations.  

 

The research is also significant in terms of its theoretical approach. For example, several 

studies have claimed that Ulrich Beck’s risk society theory is not complete because it is 

lacking conclusive empirical evidence (Barry, 1999; Dingwall, 1999; Ericson & Doyle, 

2004; Lidskog et al., 1997; Olofsson et al., 2005). The studies claim that Beck needs to 



 6 

submit more empirical evidence from other countries when making generalisations about 

contemporary societies. These studies argue that Beck mainly bases his theory on 

Germany. It is therefore significant to research other countries, such as Australia and 

Sweden, to further test the usefulness of Beck’s framing of risks. Further, there is no 

study found that analysed risks associated with mercury within Ulrich Beck’s theory. 

 

Several studies (Taylor et al., 2004; Rambaud, et al., 1999; Veiga, 2004b; Wagner, 2003) 

have been undertaken on the mercury issue by United Nation’s agencies, such as the 

United Nations Industrial Development Organisation (UNIDO) and the United Nations 

Environment Programme. These agencies have launched several projects to try to reduce 

global mercury pollution (Global Mercury Project, 2005). These efforts will be described 

in more detail in chapter six. Research has shown that these agencies have some 

weaknesses in responding to global environmental problems (Haas et al., 1993, 43-46, 

Keohane, 1998, 82). Studies critical of the United Nations and its agencies generally 

claim that the organisation’s environmental projects have not delivered sufficient results 

(Chatterjee & Finger, 1994, 40; Luken & Navratil, 2002). Critics point to environmental 

conditions that continue to deteriorate despite these UN programmes (Hodgson, 2002; 

Muchie, 2000a). The critics argue that there is a need for more enforcement and 

monitoring to mitigate environmental problems such as mercury proliferation (Gray, 

1989, 312-315; Haas, 1990a, 141; Muchie, 2000b, 375-378). 

 

The literature review revealed that the United Nations projects and some non-government 

organisations’ efforts that were trying to deal with mercury pollution were more focused 

on the developing world. This could constitute a problem since there is a major difference 

in distribution of risk and sources of mercury from developing and developed nations. 

The literature review showed that in developing countries the largest source of mercury 

release is in small-scale mining where mercury is used particularly in gold extraction 

processes (Campbell et al, 2003, 325; Taylor et al., 2004; Van Stratten, 2000b). In 

comparison, developed countries have several products and processes that utilise 

mercury. Research has also shown that the majority of mercury contamination comes 
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from developed and industrialised countries (Meili et al., 2003; Pirrone et al., 1995; 

UNEP, 2002). 

 

The fact that mercury pollution and some environmental problems still persist raises 

questions about the effectiveness and whether international organisations such as the 

United Nations and non-governmental organisations are the best method for dealing with 

environmental issues. Further, there still is no international regulation on mercury. 

Instead there only seems to exist some sparse and insufficient international approaches in 

the form of non-binding agreements. Hence, it is important to examine if nations with 

considerable mercury release are organised in response to mercury risks. This observation 

needs to be made to observe if individual nation strategies and implementations are 

perhaps the better approach to manage environmental problems such as mercury. 

 

There needs to be more appropriate and convincing academic assessment of the 

effectiveness of national environmental programmes against issues such as mercury 

proliferation. This gap in the literature makes it difficult to estimate how nations 

influence the outcome and impact of global environmental governance. Hence, this marks 

the area as a highly important and significant one to research and assess. 

 

The thesis will explore whether the two countries’ efforts have contributed to reducing 

mercury release. This research will promote a better understanding of the role that 

individual nations play in mercury risk management. Subsequently, an improved 

understanding of the effectiveness of nations response to environmental risks such as 

chemicals will enable us to answer if there is a need for reforms in the system, find how 

the effectiveness may be increased, and suggest improvement strategies.  In sum, an 

examination of how effective individual countries are can be a step towards sufficient 

maintenance of the environment (Biermann & Bauer, 2004, 190).  

 

The consequences of utilising mercury in products and processes remain to be seen. 

Research suggests that there still remains an uncertainty and need to explore the full 
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impact of mercury in different ecosystems of the world and in human bodies.  Hence, this 

is still an area where a need for research persists. 

 

1.4 Overview of thesis structure 
 

Chapter 2 provides a review of literature concerned with Ulrich Beck’s ‘risk society’ 

theory. The chapter presents a review on Beck’s work and other work related to the 

concept of risk. The chapter concludes with a rationale for selecting Beck’s theory for 

this study. 

 

Chapter 3 outlines the research methods employed for this research and how the data was 

collected. The chapter describes the different phases of the research process such as 

conducting the interviews. The chapter also provides a description of the sample selection 

process and how the analysis of the material was done.  

 

Chapter 4 provides a review on what mercury is. It describes its chemistry, toxicology 

and cycling in the environment. The chapter describes the effect mercury and its 

compunds have on human health, wildlife and the environment. This is done to restate the 

significance of the study. Former studies and past research related to the mercury issue 

are reviewed to assess what has already been done in this field and the current state of 

knowledge. 

 

Chapter 5 presents an overview of the applications of mercury in products and processes 

globally. The chapter also outlines possible alternatives for these mercury-containing 

products, such as clean technologies that can be applied to reduce mercury release. This 

overview is designed to provide a basis for later understanding and evaluating 

specifically Sweden and Australia’s sources of mercury and how they can be managed. 

 

Chapter 6 provides a review on what international efforts have been made to handle 

mercury release. It presents the international agreements in place in relation to mercury 

use and release. The chapter also outlines the actions taken by non-governmental 
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organisations and intergovernmental organisations. This review is done to restate the 

importance of evaluating individual nations’ measures towards mercury risks.  

 

Chapter 7, 8, and 9 presents the findings of the study. Chapters 7 addresses research 

question one and Chapter 8 and 9 addresses research questions two and three. Chapter 8 

and 9 also provides a contextual overview of Sweden and Australia’s individual sources 

of mercury use in products and processes. The chapters also present the two nations’ 

experiences with using mercury and the risks generated from this use. The management 

of the mercury risks in both the countries is also evaluated. Perceptions from participants 

from non-governmental organisations, business, scientist and government representatives 

are provided.  

 

Chapter 10 draws together the findings presented in the preceding three chapters to 

undertake a comparative analysis of Australia’s and Sweden’s management of mercury 

risks. The chapter seeks to understand the study results and draws in the theoretical 

framework. The different perceptions of risks between the groups of participants and the 

two countries are compared. 

 

Chapter 11 is the conclusion of the thesis. A summary of the answers to the three research 

questions is provided. The chapter presents the implications of the research, how it can be 

applied and how it will be useful. Recommendations for further study and research are 

also offered in the chapter. 
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RISK SOCIETY 
 
2.1 Introduction 
 
In the following chapter Ulrich Beck’s ‘risk society’ theory will be reviewed. Strengths 

and weaknesses of the theory will be discussed and also a summary of Beck’s work and 

key notions will be presented. The chapter will include some of Beck’s concepts that 

were identified and chosen by the researcher and used in this thesis to analyse the 

mercury problem.  

 

The researcher examined several theories before choosing Beck’s risk society theory as 

the most appropriate approach for this study. The following chapter will give an 

explanation of why Beck’s risk society perceptive was selected. Other prominent and 

influential theorists on risk such as Mary Douglas and Anthony Giddens will also be 

reviewed in this chapter. The researcher examined other theorists on risk in order to 

evaluate them and compare them to Beck’s view before finally selecting Beck. 

 

2.2 The concept of risk 
 

There are many interpretations of the term risk. The use of the word risk greatly differs 

from discipline to discipline and therefore scientists, economists and politicians all 

describe risk differently (Jasanoff, 1998, 9; Rothstein, 2006, 216; White, 2004, 446). The 

contemporary use of the term is usually associated with misfortune or negative events. It 

Chapter 

2 
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can be used to refer to both undesirable outcomes and also great dangers and harm 

(Lupton, 1999, 8). According to Lupton the word risk emerged in Latin centuries ago. In 

Beck’s native Germany it appeared during the sixteenth century and in the English 

language it emerged in the seventeenth century. The term was usually used at that time 

when describing dangers that could occur during long boat voyages (Lupton, 1999, 5; 

Reksnes, 2005). Beck says that in this context and in this time period, the term risk then 

had a note of bravery and adventure to it. For example, Columbus did not know the 

outcome of what he would discover in the world (Beck, 1992, 21). The word did not have 

the sense of doom it would later be associated with. 

 

Douglas (1992, 9-10) stated that in the aftermath of rapid industrial development people 

were looking for the source of the dangers in the society. Companies and corporations 

needed experts to defend themselves against the public’s increased critique and questions 

about their practices. Subsequently, there was an increased demand for researchers on the 

subject of risk so new disciplines and academic associations emerged in the academic 

world such as risk analysis, risk assessment, risk communication and risk management 

(Lupton, 1999, 9). Probability statistics and computer technologies put a numerical value 

on risks (Lupton, 1999, 9). For example, the possibility of developing cancer if you 

smoke or number of fatalities among those using a certain chemical. By finding 

acceptable measurements, logical calculations and scientific explanations it was thought 

to decrease the anxiety in the society (Cohen, 1997, 106; Lidskog et al., 1997, 87). 

Further, a new prosperous market was developed in the form of the insurance system that 

could compensate people if the risk did occur (Ericson & Doyle 2004, 137-139; Matten, 

2004, 379; Spence, 2005, 284-287). As Douglas explains about the time and of the 

emergence of risk institutions: 

 

Calculations were being made by the accused to defuse anger, to show that 
the public were exaggerating, that the public did not realise what risks they 
were incurring every day, when they crossed the road, when they drank a 
bottle of Coke, or just sat in the sun. Risk became an academic growth area 
and still is (Douglas, 1992, 10). 
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Internationally research about risk sociology evolved in the 1970s (Lidskog et al., 1997, 

88). During the 1990s Beck’s theory about the risk society became known through 

Anthony Gidden’s work. When Beck talks about risks he means the unintended 

consequences of the industrial society (Beck, 1992, 13). He says that these risks are so 

great that they dominate the whole society and threaten the existence of plants, animals 

and human beings (Dryzek, 1997, 149; Lupton, 1999, 59). He describes risk as: “a 

systematic way of dealing with hazards and insecurities induced and introduced by 

modernisation itself” (Beck, 1992, 21). There are various forms of risks such as 

ecological, health, economic, and social risks (Barry, 151, 1999).  

 

2.3 Different research perspectives on risk 
 

Different approaches on risk and other theorists on risk such as Anthony Giddens and 

Mary Douglas will be discussed in this chapter. The researcher examined other theorists 

on risk in order to evaluate them and compare them to Beck’s view. As explained earlier 

the theory of risk and its meaning constitutes of different competing paradigms (Lidskog 

et al., 1997, 85). Risk theory can be roughly assorted into two approaches- realism and 

contructionism (Lupton, 1999, 24; White, 2004, 447). The different types of approaches 

are shown in Table 2.1. The table also explains how different approaches explain impact 

of risks in the risk society. 

 

According to realists, knowledge is something that is independent from culture and 

society. Therefore, a risk is seen as an objective danger or threat that can be measured 

without the influences of any social or cultural processes (Lidskog et al., 1997, 42; White, 

2004, 447). However, Lupton (1999, 33) says that: “…it can be biased through social and 

cultural frameworks of interpretation.” 

 

The realist approach proposes that these real risks can be known through mathematical or 

other scientific calculations and measurement techniques. Hence, this is an approach 

usually utilised by scientists. Howes (2005, 6) claims that each individual defines 

acceptable risks differently.  
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Table 2.1 Perspectives in risk theory  (Howes, 2005, 6; Lupton, 1999, 33) 

 

 
RISK THEORY 

SCHOOL OF 
THOUGHT 

 

 
ASSOCIATED 

PERSPECTIVES 
 

 
IMPACT OF 

HAZARD 

 
PERCEPTION OF 

HAZARD 

 
 
 

Realism 
 
 

 
 

Techno-scientific 
perspectives 

 
 
 

Real 

 
 

Expert view is correct, 
all other views are 

wrong 
 

 
Weak 

Constructionism 
 
 
 

 
Risk society 
perspectives, 

Mary Douglas 
 

 
 

Real 

 
Constructed by social 
context, no right or 

wrong view 

 
 
 

 
 

Ulrich Beck 
 

  

 
 

Strong 
Constructionism 

 

 
 

Cultural/symbolic 
perspectives 

 
 

Constructed by 
social context, no 

right or wrong view 
 

 
 

Constructed by social 
context, no right or 

wrong view 
 
 

 

Thus, one of the problems with the realist approach is that it fails to solve the dilemma of 

how to determine whether something is an acceptable risk or not.  

 

In contrast to the realist approach outlined above social constructionism discusses areas 

of knowledge, the foundation for our knowledge and how we know something 

(Bergström & Boréus, 2000, 20-21; Burr, 1995, 4). This approach started getting 

acknowledgement in the 1950s and contradicts in some areas with traditional approaches 

such as realism, rationalism and positivism (Barlebo-Wenneberg, 2000, 10). It has 

evolved over the years and has many varied forms. There are blurred boundaries between 

the different varieties of social constructionism. There are some premised that could be 

seen as mutual for the whole spectrum of directions of social constructionism. For 



 14 

instance, social constructionism states that the knowledge we have about the world can 

not be seen as the truth (Bergström & Boréus, 2000, 21). Our knowledge and what we 

perceive as reality is a product of how we construct the world (Berger & Luckmann, 

1966, 42-49). Another premise is that humans are cultural and historical beings and that 

makes our way of perceiving the world culturally and historically dependent. Our 

conception of the world and identities can therefore be different and change overtime 

(Burr, 1995, 3) 

 

Social constructionism states that our way of experiencing the world is continuously 

constructed in the daily communication and social interaction between people (Berger & 

Luckmann, 1966, 44-46). It is in these social interactions that common, mutual truths are 

constructed and shaped. In this arena the contest for what is reality also takes place (Burr, 

1995, 3; Lupton, 1999, 29). Another premise is that there is a connection between 

knowledge and social action. Depending on the worldview people have, some actions 

might seem normal and some unthinkable for others (Burr, 1995, 5). 

 

The social constructionism approach argues that any knowledge is socially constructed. 

Hence, risks are also socially constructed. This means that the risks are a product of the 

time, knowledge and the society where they were constructed. A risk is therefore never 

an objective phenomenon like realists claim, but is instead something that is constructed 

through cultural and social patterns. In other words, the knowledge we have about the 

world cannot be seen as the objective truth. Our worldviews according to this school of 

thought are not mirrors of reality but are instead a product of how we categorise the 

world   (Lidskog et al., 1997, 87-88). 

 

History, culture, belief systems, moral positions and class positions strongly affect what 

gets identified and accepted as a risk. Interests and values are also other factors that have 

a central part in these constructions (Bergström & Boréus, 2000, 20-21). Because of this 

social constructionists claim that scientists can never be neutral and unbiased in their 

assessments when determining and framing risks (Lidskog et al., 1997, Lupton, 29-30). 

There are always competing definitions of what should be accepted as a risk. For 
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instance, among the scientific community there is a regular struggle as to which risks 

should be considered dangerous or not (Hannigan, 1995, 2-3). 

 

According to social constructionism, perceptions of risks are subject to change over space 

and time. Certain risks may be important and thought of as a major concern at one point 

in history, and then in other epochs they may not (Flynn et al. 2001, 5; Spence, 2005, 

286).  

 

Symbols, media, history and culture play a central role in this phenomenon. For example, 

after the September 11 terrorist attack there was a decline in air travel and people started 

travelling more with their cars in the United States. Ironically, this happened despite road 

accidents causing as many fatalities per week in the United States as terrorism did 

throughout the whole of the 1990s (Spence, 2005, 286). Further, nuclear energy was 

considered a highly beneficial technology and a source for cheap and safe power in the 

1950s.  However, after the accident in Chernobyl1

Lupton separates the school of constructionism into a stronger and weaker version. The 

stronger version of the constructionist school argues that a danger or hazard is socially 

constructed. In other words, a risk only starts to exist when it is mentioned in a social 

context and when people identify it and put a label on it. They claim that history, culture, 

and social position always affect how we create and shape knowledge or accept and 

define something as a risk or not  (Lidskog et al., 1997, 42; Lupton, 1999, 30) 

 it was thought of as a great threat 

(Flynn et al. 2001, 5). 

 

Strong social constructionists’ main argument is that in reality there is no risk or hazard. 

Instead risks, such as environmental problems, are simply a creation of either the media, 

science or ecological activists. Thus, people or organisations construct environmental 

risks.  They are decided by people if they are a concern and if they need a response from 

the society (Hannigan, 1995, 2). 

 

                                                 
1 Chernobyl is a now abandoned city in Ukraine. There were explosions in the city’s nuclear power plant’s 
reactor on April 26 in 1986. 
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The weaker version of constructionism assumes that while the risk or danger and their 

impacts are very real (for example they agree that environmental problems are actually 

real and not just made up), our view of them is still influenced by social, historical and 

cultural factors. For example, some people see a clean and unpolluted environment as a 

high priority while others want increased industrial and economic growth, and some 

individuals want other options (Howes, 2005, 7; Lupton, 1999, 28-33). This influences 

how we chose to respond and take action to some risks and not others (Flynn et al. 2001, 

5; Spence, 2005, 286). 

 

Howes (2005, 7) states that one of the problems with the social constructionist school is 

that the constant battle between competing claims if a risk is a risk or not, or a risk is 

dangerous or not can create a paralysis where no action is taken. With competing 

constructions it is difficult to know which one to support and also if we should respond to 

the risk or not. For example, some scientists argue that global warming is not really 

happening and it is not even a threat. On the other side environmental activists argue that 

global warming is happening and something needs to be done now.  The debate continues 

and a final decision and conclusion takes time, that time should be spent on responding to 

the problem. Another limitation with strong social constructionism is that their arguments 

that there are no risks in reality can lead to the denial of some very real and significant 

environmental problems. 

 

There are three major theorists on risk: Mary Douglas, Ulrich Beck and Anthony 

Giddens, which will be discussed in this chapter. Lupton (1999, 33) divides risk theorists 

into primarily two categories: 

 

1. Cultural/symbolic perspective.  

 

2. Risk society perspective. 

 

The cultural/symbolic perspective is the approach that Mary Douglas dominates, while 

the risk society perspective is associated with the sociologists Ulrich Beck and Anthony 
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Giddens. However, according to Lupton (1999, 25) certain understandings are common 

for both perspectives such as that risk is seen as something that can be managed by 

human actions and that risk is strongly linked with notions of human choice and 

accountability. 

 

Those scholars adopting the cultural/symbolic perspective analyse issues such as how the 

human body is used symbolically or metaphorically in discourses around risk The 

‘cultural/symbolic ‘ approach is somewhat towards the strong end of contructionism 

(Lupton, 1999, 36-39). Mary Douglas has been highly influential in this domain. Mary 

Douglas is an English cultural anthropologist that gave a symbolic and cultural 

explanation of risk (Hannigan, 1995, 92; Lidskog et al. 1997, 144). Douglas primarily 

studied reasons as to why some risks are recognised as a concern while other risks do not 

get any attention (Douglas, 1992, 44-46). According to Douglas, this phenomenon is due 

to cultural processes (Lidskog et al., 1997, 101-105; White, 2004, 447). She claims that 

culture affects all constructions of risk and thus influences how people accept and shape 

risks (Douglas, 1985, 69). Douglas also contends that risks are intimately related to 

politics. Politics also affect issues of liability and responsibility associated with risks 

(Douglas, 1992, 44). 

 

One of Douglas’s arguments is that the notion of risk has replaced old thinking of what 

causes negative consequences. She writes in her work that previously it was thought that 

sin was the primary reason for any misfortune (Douglas, 1992, 24-26). In her work 

Douglas also examines how social and cultural structures establish rules of behaviour and 

also manage social order (Lupton, 1999, 36-57). According to Lupton, Mary Douglas is 

toward the weak end of contructionism, even though the ‘cultural/symbolic‘ approach is 

linked with the strong end of contructionism (Lupton, 1999, 39). There is evidence of this 

when Douglas states that risks or dangers do actually exist saying that: ”The reality of 

dangers is not at issue” (Douglas, 1992, 29). In other words, Douglas sees risks as real 

and that they do objectively exist. However, she claims that they are interpreted through 

social and cultural processes. She states this explains why only certain risks are accepted 
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as worrisome. They are the ones selected by a particular culture with shared values and 

understandings.  

 

The theorists adopting the risk society perspective are interested in the social pattern of 

late modern societies and their relationship to the notion of risk. They look at the process 

of reflexive modernisation, sub politics and the breaking down of traditional thinking and 

practises. The risk society approach tends to waver between a realist and weak 

constructionist approach. This approach is utilised by Anthony Giddens and Ulrich Beck 

(Lupton, 1999, 58). 

 

Giddens has written a lot about the concept of risk in contemporary western societies. He 

describes two eras in his works that are very similar to Beck’s two modernities that will 

be discussed in chapter 2.6 in detail. According to Giddens, the first era experienced risks 

that could be calculated and therefore controlled by existing institutions such as the 

insurance industry. In the second era, the risks become incalculable and are therefore 

beyond the management of traditional institutions (Giddens, 1994, 58-59, Giddens, 1998, 

26-29). He claims that the second stage that emerges is: ”…a society increasingly 

preoccupied with the future (and also with safety) which generates the notions of risk” 

(Giddens, 1998, 27). 

 

There are some similarities between the two sociologists Beck and Giddens. Both of them 

analyse in their work how risks are produced and managed in society. They also focus on 

social processes such as individualisation. Giddens shares Beck view that that we do not 

live in a post-modern society but instead that we live in a reflexive age (Giddens, 1991, 

20-21; Lidskog et al., 1997, 129; Lupton, 1999, 72-77). Giddens also agrees with Beck 

that today’s society has different kinds of risks then previous societies (Giddens, 1990, 

102). They both agree that these new risks are generated from human decisions and are 

consequences of modernisation (Giddens, 1991, 122; Giddens, 1998, 27; Lidskog, 104).  



 19 

Giddens’ position resembles Beck’s when he claims that the risks are not anymore 

thought of as being something made by god or fate but instead they are anthropogenic 

(Giddens, 1990, 102; Giddens, 1991, 121-122). Giddens emphasises this point by stating: 

 
A world mainly structured by humanly created risks has little place for 
divine influences, or indeed for the magical propitiation of cosmic forces 
or spirits. It is central to modernity that risks can in principle be assessed in 
terms of generalisable knowledge about potential dangers- an outlook in 
which notions of fortuna mostly survive as marginal forms of superstition 
(Giddens, 1991, 111). 

 
Other similarities between Beck and Giddens are that they both perceive the new risks as 

able to expand space and time (such as nuclear or chemical accidents). They both claim 

that the risks are now more global and can affect many more humans (Giddens 1991, 3; 

Lupton, 1999, 58). Both sociologists argue that we are now more dependent on expert 

systems (Giddens, 1994, 186; Lidskog et al., 1997, 104). They both dislike this 

dependence due to the lack of validity and constant change of expert’s knowledge 

(Lupton, 1999, 75).  

 

Both sociologists criticise the lack of adequate response towards risk from traditional 

institutions and emphasis these institutions role in generating these risks  (Giddens, 1990, 

10; Giddens, 1991, 18). The solution for managing risk is according to Giddens and Beck 

more lay people and public involvement in the development process of any new 

technologies and more scrutiny and self-critique in all the societies sectors (Howes, 2005, 

107). 

 

While Beck and Giddens have some similarities, however they are also different in  

aspects of their individual work. For example, Giddens disagrees with Beck when he says 

that there are more risks created today. Giddens argument is that there are not any more 

risks as such, but instead the risks are only thought to be more (Giddens, 1998, 27; 

Lidskog, 1997, 128; Lupton, 1999, 59). Further, Giddens analyses in his work at length 

the issue of the individual and the relationship to trust. However, Beck does not discuss 

this topic in his work much (Lidskog et al., 1997,. 129; Lupton, 1999, 77-80). Beck and 

Giddens also depart when it comes to the issue of expert knowledge. For Giddens, the 
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process of reflexivity begins when there is trust between lay people and the experts. On 

the other hand Beck believes that reflexivity is based on critique and distrust in experts 

(Lupton, 1999, 82).  

 

The difference between all three of the major theorists on risk (Mary Douglas, Ulrich 

Beck and Anthony Giddens) is that Douglas does not discuss in her studies if the risks 

have changed character or not. In other words, she does not mention in her work if risks 

have become more hazardous or not. When White describes the main risk theorists he 

sums it up by claiming that Mary Douglas studies gave a cultural and social account of 

risk processes, while Beck and Giddens work gave a risk account of cultural and social 

processes (White, 2004, 448).  

 

2.4 Beck’s combination view on risk  
 

Throughout Beck’s work, he maintains a very ambiguous nature on which approach on 

risk he is leaning towards. It seems that most likely Beck’s view of risk situates between 

the realist perspective and the social constructionism perspective (Lupton, 1999, 59). 

 

He adopts the realist approach when he states that a risk is another term for danger or 

hazard. He believes that risks are in fact real and do objectively exist and their potential 

impact is also very real (Beck, 1992, 13; Lupton, 1999, 59-61). However, many studies 

(Adams, 1995; Hannigan, 1995; Lidskog et al., 1997; Rose, 2000) indicate that Beck also 

has a weak social construction view in some of his works.  

 

Beck acknowledges in his work that the recognition and understanding of a risk is 

socially constructed and knowledge about it can only be mediated through social and 

cultural processes. In other word, Beck sees risks as a socially constructed interpretation 

and response to a ‘real’ danger that objectively exists. This clearly demonstrates a weak 

version of social contructionism. For example, he claims that there is a difference 

between a ‘a risk itself’ and ‘public perception of it’ commenting further that ‘It is not 
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clear whether it is the risks that have been intensified or our view of them’ (Beck, 1992, 

55). 

  

He proposes that since risks are socially constructed they can be accepted or covered up 

or amplified in importance with the help of individuals, organisations, media or scientists 

(Lupton, 1999, 60). Beck demonstrates this by claiming that risks: “can…be changed, 

magnified, dramatised or minimised within knowledge, and to that extent they are 

particularly open to social definition and construction” (Beck, 1992, 22).  
 

Beck proposes that in different eras certain risks have had more emphasis (Adams, 1995, 

181). What concerns one society in one historical era may not worry another (Lupton, 

1999, 61). Further, how certain risks are seen as significant and others are ignored is a 

sign of how culturally constructed they are. Only risks that touch a cultural nerve usually 

gets attention such as the image of dying seals or the extinction of an animal that is a 

national symbol (Beck, 1995, 48-49). Beck uses the example of traffic accidents. 

Thousands of people are killed in traffic accidents every year in Beck’s Germany. The 

number is as large as the populations of a middle-sized city in Germany. However, the 

people have become accustomed to it (Beck, 1992, 46).  

 

Beck sees both approaches (realist and social constructionist) as having their strengths 

and weaknesses and therefore he chooses to integrate both perspectives in his work 

(Lupton, 1999, 61). Table 2.1 illustrates where Beck stands between the varities of 

approaches. He argues that realism is useful because it identifies risks by using scientific 

means such as mathematical measurements and calculations. Beck says that: “hazards 

require natural-scientific categories and measuring instruments in order to be perceivable 

at all” (Beck, in Lupton, 1999, 61). However, the weakness of realism is that scientific 

facts and results can be influenced by culture and political processes. Further, society and 

culture ultimately decides what is accepted as a risk or not. He explains it: “Neither 

experiments nor mathematical models can ‘prove’ what human beings are to accept” 

(Beck in Lupton, 1999, 61).  
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He believes that the social constructionist approach is beneficial in explaining and 

making sense of why some risks are denied and some are accepted. The chosen dangers 

are selected from others that make sense to a particular culture based on its shared values 

and concerns.  

 

It is very hard to pinpoint Beck’s status quo on which risk approach he employs, whether 

he is leaning towards more of the realist or the constructionist perspective. However, for 

Beck to adjust his theoretical gun-sight to either the realist camp or the social 

constructionism camp is not needed for this thesis. On the contrary, that Beck is a hybrid 

of social constructionism and realism is very useful for this particular study.  

 

This study utilises Beck’s theory to understand the mercury problem. The reality of 

mercury pollution and the toxicity of the chemical is something that is connected with the 

realist thought. Mercury is science based and a ’real’ risk. The science of mercury and the 

need for scientific measurements and calculations to identify it also resembles the realist 

approach. However, how different people perceive mercury risks and respond to them, 

and to understand why there could be different views if mercury use in products and 

processes is considered and accepted as a risk or not is linked to social constructionism. 

Further justification of why Beck’s risk theory was selected for this thesis and the link 

with the methodological process will be discussed in chapter 3.  

 

2.5 The origin of the risk society 
 

The German sociologist Ulrich Beck’s ‘risk society’ is today a renowned term (Cohen, 

1997, 106; Mythen, 2005, 129). Beck claims that we now are living in a risk society, and 

that this society has evolved through the development of new technologies and processes 

(Beck, 1992, 9). Beck analyses the social course of societies and their citizens’ 

relationship to risks (Lupton, 1999, 25). His risk society theory has influenced several 

academic disciplines and discourses of risk (Cohen, 1997, 106; Matten, 2004, 377; 

Rothstein, 2006, 215). The main aim to write about the risk society was that he was 
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campaigning against a nuclear reprocessing plant in Bavaria, a state in southern Germany 

(Scott, 2000, 35). 

 

Beck has attempted to incorporate environmental issues into sociology. This has been a 

challenge since traditional social science has predominately dealt with the relation 

between humans and left issues of the natural environment aside (Adam et al., 2000, 1; 

Buttel & Taylor, 1992, 212; Lidskog et al., 1997, 107). Buttel states (1986, 337-338) that 

sociology did not include environmental issues and the natural environment in their 

theories adequately before the emergence of the discipline environmental sociology. 

Environmental problems were then thought of as non-human related occurrences. 

However, Beck proposes that ecological issues are not just a problem of nature or our 

surroundings but are really social problems derived from people and society and their 

living conditions and actions (Beck, 1992, 81). Beck claims that social relations have 

changed with the introduction of manufactured risks (Adams, 1995, 171). Further, due to 

ecological concerns there was a shift in the societies institutional structures.  

 

Ulrich Beck has written many books and journal articles exploring the risk society theory, 

among them are Gegengifte: Die organisierte unverantwortlichkeit (1988) which was 

translated into English in 1995 to ‘Ecological Politics in an age of risk’, Politik in der 

Risikogesellschaft (1991), Ecological Enlightenment (1995), and World risk society 

(1999). Topics that Beck discusses and analyses in his works include nuclear energy, 

biotechnology and hazardous chemicals such as DDT (Lidskog et al., 1997, 107). Beck’s 

notion of the risk society was first mentioned in his work “Risk Society: towards a new 

modernity” (Risikogesellschaft: Auf dem weig in eine andere moderne). The book 

appeared in 1986 and was translated into English in 1992 (Adam et al., 2000, 1; Lidskog 

et al., 1997, 108). The book made a great impact on debates about the characteristics of 

risks in contemporary western societies. His first book is considered one of his most 

prominent works. The book was a success and sold more then sixty thousand copies in 

the first five years. One of the reasons could be attributed to the fact that it was published 

after the catastrophe in the Chernobyl nuclear power plant (Lidskog et al., 1997, 109).  
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After the Chernobyl nuclear power plant accident, large amounts of radioactive 

substances were spread into the atmosphere. Radioactive fallout contaminated the 

surrounding geographical area and other parts of Europe such as the former Soviet Union 

and Scandinavia. It also spread long distances remote from the source and drifted all the 

way to North America (Henderson, 1998, 9; IAEA, 2003; NIA, 2006). Many people 

suffered extensive health problems after the incident. People being sick because of the 

accident continue to become more and more and it will also affect future generations 

(SKI, 2006; UNDP, 2002). It is regarded as the worst accident in the history of nuclear 

power. After Chernobyl, public faith declined in modern technologies that were used in 

the name of economic development. There was also a lack of trust in industry, 

government and scientific experts (Giddens, 1990). The accident raised concerns for the 

safety of technologies such as nuclear power. People were asking who is responsible if 

something like this happens? Further, some cases could not link their sickness 

specifically to the accident so compensation was a dilemma (SKI, 2006). People became 

aware of how many individuals and how far in time an incident like this negatively 

affects, impacting even the unborn future generations. 

 

Beck interprets his major success of the sale of his first book as an expression for the 

shock that we felt after being exposed to an accident such as Chernobyl. He says we got 

an anthropological chock (Beck, 1999, 8; Lidskog et al., 1997, 109). In other words, after 

this incident the risk society that Ulrich Beck describes became a reality. 

 

2.6 The transition to the risk society 
 
According to Ulrich Beck we are now experiencing a historical change in social relations 

due to economic and technological expansion. In this transitional period, ‘industrial 

society’ is becoming a ‘risk society' (Beck, 1999). He identifies two modernities 2

                                                 
2 Modernity is here described as the changes in behaviour, thinking and organisation in social, 

political, and economic areas (Barry, 1999, 151; Lupton, 1999, 5; WE, 2005a). 

 in his 
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work, which both arose through alterations in the society (Ericson & Doyle, 2004, 135; 

Gow & Leahy, 2005, 118; Olofsson et al., 2005, 2).  

 

In the first modernity, societies tried to achieve great levels of progress and wealth. The 

main aim at the time was to eliminate or decrease the existing extensive famine and 

poverty. This intensive development lead to the industrial society (Lidskog et al., 1997,  

48-52). The industrial era is characterised by dispersal of goods (Harris, 1997, 485; 

Kaltoft, 2001, 152). The industrial society experienced a substantial reduction in disease 

and lack of food. However, some of the industrial society’s new technological processes 

and products turned out to have unexpected side effects (Cohen, 1997, 106; Ericson & 

Doyle, 2004, 136; Matten, 2004, 379; White, 2004, 448). 

 

We were so preoccupied in restricting poverty that the society failed to notice that we 

were producing hazardous risks from the application of these new technologies and 

products (Beck, 1992, 20). For example, certain pesticides provided numerous benefits 

for crop protection, but they also contributed to problems such as polluted water (Qvist et 

al., 2006, 200). The industrial society started to create not only prosperity but also risks 

and dangers (Flynn et al., 2001, 4; Macnaghten et al., 2005, 273; Pulido, 1993, 123). The 

problems connected with the distribution in the industrial society (lack of food, lack of 

money) were taken over by the problems from the technologically produced risks. Beck 

(1992, 51) says: “The once highly praised sources of wealth (the atom, chemistry, genetic 

technology and so on) are transformed into unpredictable sources of danger.”  

 
A second new modernity, the risk society, emerged when the modernisation process 

became a problem for itself and started to undermine the established safety systems in the 

society (Barry, 1999, 154; Beck, 1999, 20; Kaltoft, 2001, 153). Further, the second 

modernity emerges when people starts doubting the development and do not think it is 

entirely good anymore (Beck, 1992, 154; Dryzek, 1997, 149; Rothstein, 2006, 216-217). 

This doubt comes from being aware of the negative outcomes that industrial production 

brings (Barry, 1999, 155; Beck, 1992, 13, Douglas, 1992, 45)  
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Distrust and critique arises over way of living and the structures in the society. A new 

modernity has started that questions the industrial society’s institutions and political 

system, a reflexive modernity (Beck, 1994, 5; Beck, 1999, 152, Flynn et al., 2001, 9; 

Olofsson et al., 2005; Lidskog et al. 1997, 107). Beck explains modernity becomes 

concerned with its unintended consequences. For example, people start to become 

conscious over what is happening to the surrounding environment (Beck, 1992, 14; 

Chatterjee & Finger, 1994, 1).  

 

The society has to confront the consequences of its own modernisation (Beck, 1999, 73; 

Giddens, 1991, 21). Reflexivity is defined by Giddens (1990, 38) as: “social practices are 

constantly examined and reformed in the light of incoming information about those very 

practices.” People become attentive over environmental problems such as the rapid 

disappearance of forests, the thinning of the ozone layer and extinction of species (Barry, 

1999, 162; Lash, 2000, 48). Beck does not agree with the notion that the society is post-

modern3

 

 or post-industrial (Beck, 1999, 2). He calls it instead the reflexive modernity. 

This means another second modernity, not post-modern but a reflexive modernity (Beck, 

1992, 19; Giddens, 1990, 102).   

Beck contends that a society enters the second modernity when it must create solutions in 

response to the unintended outcomes of the first modernity (Beck, 1999, 74; Dryzek & 

Schlosberg, 1998, 299; Lupton, 1999, 15). While the industrial society had experienced 

success in reducing economic scarcity, the technologies it had created resulted in many 

ecological problems such as air, water and soil pollution (Cohen, 1997, 106; Douglas, 

1992, 10). Hence, the challenge of reflexive, or concerned, societies is to develop 

processes and technologies to manage the many various side effects of previous 

development (Beck, 1999, 2; Dingwall, 1999, 478; Giddens, 1991, 29). Typical for this 

society though is that it would prefer to treat the symptoms rather then the root causes of 

ecological problems derived from the industrial development. One example was the use 

                                                 
3 Postmodernity is the social, political and economic changes that took place in western societies 

after the Second World War (Lupton, 1999, 11). 
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of filters and taller smoke chimneys in factories. This was done in order to have the 

polluted air travel longer distances. Another example is the developing of new plants 

through biotechnology that can handle increased soil salinity. Soil salinity is caused by 

factors such as intense logging. Beck explains that if radioactivity itched people would 

invent something for the itching (Beck, 1999, 71). 

 

In a reflexive society not only are new technologies and solutions developed, but changes 

in institutional structures arise as well. The notion of Beck’s sub-politics is that new 

political and social groups try to influence corporations and companies to change their 

practises and become more environmentally responsible (Beck 1999, 91-107; Spence, 

2005, 297; White, 2004, 445). People become aware that the technology that the 

government approved was not in the best interests of the people or their surrounding 

environment (Beck, 1992, 14; Miller & Rienner, 1995). They become concerned 

(reflexive) if the traditional political institutions have failed them and no longer provide 

sufficient levels of safety and management (Beck, 1999, 38; Douglas, 1992, 45; WE, 

2005b). 

 

When citizens can not rely on conventional securities they search for ways to rectify the 

problems outside of these traditional public institutions (Beck, 1999, 39). The citizens in 

the society attempt to influence their political decision-makers to ensure they and their 

surrounding environment obtain the level of protection it deserves. For instance, 

ecological damage caused by industrial development becomes an incentive for social and 

environmental movement groups to try to influence their politics from the bottom up 

(Taylor, 1993, 54). Beck says that in his country Germany a sub-political base evolved 

out of ecological concerns. The creation of a politics by alternative means (sub-politics) 

illustrates further the change from the industrial society to the risk society (Kaltoft, 2001, 

153). 

 

The main difference between the industrial society and the risk society is in the first there 

is a distribution of goods and in the latter there is a distribution of risks (Beck, 1992, 12). 

Goods could be described as the benefits of society such as wealth, incomes, consumer 
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goods, employment, property, educational opportunities and social security (Harris, 1997, 

485). Risks are then referred to as the ‘bads’ of the society (Beck, 1999, 63; White, 2004, 

448). In other words, the dangers and the costs of industrial development, such as nuclear 

and chemical disasters, pollution and other unexpected ecological and health hazards 

(Barry, 1999, 151; Beck. 1998, 6; Ericson & Doyle, 2004, 136). 

 

In the risk society the central problem is that the production of goods goes hand in hand 

with the production of risks (Barry, 1999, 154; Beck, 1992, 20; Dryzek, 1997, 149). The 

break between the industrial society and the risk society happens when the society is not 

only producing goods and wealth but also hazardous risks (see Figure 2.1). Beck says that 

in Germany you could see the transition from the industrial society to the risk society in 

the early 1970s (Beck, 1992, 20).  

 

A kind of historical thinking also shifts to another (Barry, 1999, 154; Beck, 1999, 72; 

Lupton, 1999, 63). Beck says that: “the struggle for ones ‘daily bread’ has lost its urgency 

as a cardinal problem overshadowing everything else” (Beck, 1992, 20). The main goal 

of industrial society, the creation and distribution of wealth has been replaced by a quest 

for safety (Adams, 1995, 171). As shown in Figure 2.1, not only is there a difference in 

distribution of risks but also the discourse in the industrial era will primarily surround 

scarcity issues, while risk issues dominate in the risk society (Barry, 1999, 151; Scott, 

2000, 34). Beck sums this change up in the experience ’I am hungry’ to ’I am afraid’ 

(Beck, 1992, 49).  

 

Key issues discussed in the industrial society are how socially produced goods and assets 

(for example food and wealth) can be divided evenly. These issues will in the risk society 

compete with the query of how manufactured risks can be prevented or less harmful 

(Beck, 1992, 19; Rothstein, 2006, 216).  

 

Beck (1992, 49) says that: “the dream of the class society is that everyone wants and 

ought to have a share of the pie. The utopia of risk society is that everyone should be 

spared from poisoning.” Further, central questions discussed in the risk society is how 
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can risks be restricted so that they do not hinder the modernisation process but still be 

acceptable economically, medically, and socially. Beck proposes that this will become 

the future’s fundamental question.  

 

 

The industrial society        The risk society 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.1 The break between the two modernities (Beck, 1992, 20).  

 
 

Scott (2000, 34) argues in his work that the two societies Beck talks about are not in pure 

form. He claims that the subject of scarcity and the distribution of goods is something 

that occurs in both the industrial and the risk society. Spence (2005, 286) also agrees and 

claims that the change from the first to the second modernity is to blurred and ambiguous. 

Beck explains that he is well aware that scarcity issues and the distribution of goods are 

not absent within risk society (Beck, 1992, 20). 

 

 
Distribution of Goods 

 

 
Distribution of 

Risks 

 
Discourse surrounding 

issues of scarcity  
such as wealth and food 

 
Discourse surrounding 
issues of risk such as 
atomic and genetic 

technology 



 30 

While humans have always been subjected to some level of risk, Beck argues that modern 

society is exposed to a new type of risk (Rothstein, 2006, 216). There have always been 

risks such as natural disasters. Modern risks are on the other hand produced by human 

activity, so called manufactured risks (Ericson & Doyle, 2004, 136, Harris, 1997, 486). 

Further, a risk society is different than previous societies in that it is a society that is 

organised in response to risks. The risk society is a society constantly preoccupied with 

manufactured risks, the future and safety issues (Beck, 1992, 34). 

 

Several studies (Adams, 1995; Barry, 1999; Giddens, 1990; Gow & Leahy, 2005; 

Lidskog et al., 1997; Lupton, 1999; Rose, 2000) agree with Beck that some of the risks 

today have the ability to destroy human kind and other living creatures on earth. John 

Adams (1995, 181) agrees that: “it is undoubtedly the case that science and technology 

have created new risks that did not exist in earlier times.”  

 
2.7 Dangers and risks in previous eras 
 
Humanity has always been exposed to risks and dangers. However, Beck’s fundamental 

argument is that risks today are of a different character then those that occurred earlier 

(Beck, 1992, 34). Beck does several distinctions between risks before and now (Lidskog 

et al., 1997, 114; Lupton, 1999, 62; WE, 2005b).  

 
Different eras (such as the pre-industrial and then the industrial society) have distinct 

features of their risks of their time. These typical characteristics of risks are displayed in 

Figure 2.2. Before the industrial era there were widespread diseases such as the plague, 

smallpox, typhoid, tuberculosis, cholera and dysentery  (Adams, 1995, 179; Lupton, 

1999, 63). There was also extensive poverty and famine. Natural catastrophes, diseases 

and poverty were understood as a creation of fate or something connected to gods or 

demons (Beck, 1992, 154; Beck, 1999, 50; Giddens, 1990, 102). The risks were not 

perceived as human made but instead the fault of supernatural or divine sources. For 

example, the word plague is derived form the Latin term plaga, which means blow. The 

illness was perceived at that time as a blow given by god (Oracle, 2005). 
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In the classical industry society risks were not religious or connected to destiny. Instead 

risks were the results of decisions made within economy, technology and government 

organisations (Beck, 1999, 75). Risks are then human generated rather then an act of 

God (Beck, 1992, 183; Matten, 2004, 379). For example, floods or excessive soil salinity 

exists mainly because of anthropogenic actions and decisions. Therefore, the risks in the 

industrial society were perceived as something that you could control, change or avoid 

(Lupton, 1999, 63-65).  

 

These decisions were made in the name of profit and development (Beck, 1998, 11). The 

risks were seen as a negative side effect of prosperity. However, they were accepted as 

legitimate and socially explainable because compensation could be sought in the 

industrial society in the form of insurance. This is why the industrial society has an 

insurance system and the ’money for damages’ principle (Lidskog et al. 1997, 115). 

Typical for the risks in the classical industrial society is that they were of local, regional 

character and could be registered in terms of time and geographical space (Giddens, 

1994, 92). In the risk society a change happens in the character of the risks. The major 

difference that Beck distinguishes is that risks in the risk society can not be estimated or 

calculated anymore (Beck, 1998, 16; Mythen, 2005, 130; Rose, 2000, 38).  

 

The risks in the risk society have changed our traditional comprehension of time and 

space and our social label separations (Beck, 1999, 19; Gow & Leahy, 2005, 118; 

Lupton, 63, 1999). The risks in the risk society do not only happen ‘over there’ but also 

‘here’. It is not only happening to  ‘them’ but also to ‘us’ or to‘ us all.’ Not only ‘now’ 

but also ‘later’ or ‘far into the future’ (Lidskog et al., 1997, 110; Matten, 2004, 380). For 

instance, the risks expand time. The risks in the risk society can have a major impact 

even on future generations (Beck, 1992, 27). Hence, nobody escapes from these risks, not 

even the unborn (Cohen, 1997, 107; Gow & Leahy, 2005, 118; Lupton, 1999, 63). For 

example, some of the victims of the Chernobyl accident are not even born yet. Due to 

lack of control on these risks no one can be accountable and responsible for them (Harris, 

1997, 486). Insurance systems fail and victims can not be properly compensated (Beck, 

1999, 32). 
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Beck’s proposition that the new kind of risks are uninsurable have been criticised by 

several studies (Ericson & Doyle 2004; Spence, 2005). Richard Ericson and Adam Doyle 

did an investigation in their work “Catastrophe risk, insurance and terrorism” (2004, 135-

173) of the response of the insurance system after the terrorist attack in the United States 

on September 11, 2001. Their results showed that the existing insurance schemes did in 

fact work reasonably well in compensating losses (Ericson & Doyle 2004, 168). The 

conclusions challenge many of Ulrich Beck’s arguments about risks in the risk society 

and their insurability (Ericson & Doyle 2004, 137). Beck’s argument is that the problems 

with these new kinds of risks are that they can not be covered by insurance (Beck, 1998, 

16; Matten, 2004, 379). He claims that the insurance system does not have the capacity to 

manage new risks and catastrophes similar to 9/11. This is due to the lack of control and 

incalculability of the risks in the risk society.  

 

Beck says that the insurance industry is the best symbol for calculation and hence the 

industrial society (Beck, 1999, 77). However, the lack of insurability is a clear indicator 

that we now live in risk society  (Beck, 1998, 16; Beck, 1999, 31-32). Ericson and Doyle 

(2004, 136) say that Beck highlights this point in atleast fifteen separate passages in his 

work “World risk society” (Beck, 1999). Beck says that: “Damages can no longer be 

compensated financially - it makes no sense to insure against worse - case ramifications 

of the global spiral of threat” (Beck, 1999, 142). 

 

Ericson and Doyle disagree with several of Beck’s positions. For example, Beck states 

that insurers will insure only what they can calculate. However, according to them, 

insurance companies regularly gamble when they have to decide what to insure and they 

are constantly eager to turn a potential threat into profit. They claim that the insurance 

industry has always operated this way. They state that: “Each (insurance) company will 

have a different definition of catastrophe depending on its loss ratio arrangements and 

financial condition. A loss of several hundred million dollars may be a catastrophe for 

one company and indeed spell insolvency, while another company can absorb such a 

large loss in the normal course of business and not experience it as a catastrophe” 

(Ericson Doyle, 2004, 138). 
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Beck declares many times in his work examples of what he thinks is uninsurable such as 

certain chemical, ecological and technological risks. For example, he says that nuclear 

power plants are not insurable (Ericson & Doyle 2004, 136-137). Beck mainly highlights 

in his work catastrophic events such as Bhopal4

 

 and Chernobyl, which have caused 

extreme environmental problems and human loss. These events are not limited in space 

and time, affecting areas remote from the source and many people, even future 

generations. However, Ericson and Doyle argue that: “Many of the fields imagined by 

Beck to be uninsurable are insured. For example, nuclear energy facilities in Canada, the 

United States, and other countries are routinely insured” (Ericson & Doyle 2004, 137). 

When Beck states that even if there is compensation it is never enough, they argue that 

victims of catastrophes such as nuclear and chemical accidents are thankful for whatever 

compensation they can get (Ericson & Doyle 2004, 139). However, Ericson and Doyle 

agree with Beck on one point that insurance can not replace or compensate important 

factors such as the loss of loved ones, extinct species or environmental conditions 

(Ericson & Doyle 2004, 142). In sum, Ericson and Doyle think that Beck makes 

statements about insurability and risk in the risk society without sufficient empirical 

proof. They base their argument on the developments after the terrorist attack which 

substantially depart from Beck’s hypothesis (Ericson & Doyle 2004, 139). 

 

When Beck talks about risks he refers to the manufactured risks of the industrial society. 

There is an element of uncertainty surrounding the outcome of these technologies and 

activities. Primarily he thought about the dangers associated with genetic technology, 

nuclear technology, toxic waste, atomic weapons and chemicals. Further he wanted to 

highlight poisonous substances in the air, water and in food. He claims that due to the 

                                                 
4 On December 3 in 1984 a pesticide factory in the city of Bhopal in India started accidentally 

leaking 40 tonnes of the toxic gas methyl isocyanate. It is believed that more then 3,000 have died 

to date as a result of this exposure. Further, more than 20, 000 people suffered and are still 

suffering from related illnesses caused by the accident and the subsequent pollution at the plant 

site (BMA, 2006; Stoler, 1985; Reisch, 2004). 
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risks in today’s society we can face the possibility of an artificially produced self-

destruction, ’the worst imaginable accident.’ Beck describes how a personal experience 

such as a breast-feeding mother is now directly linked to its surrounding world. 

Something so close and intimate could now be connected to something as distant as a 

nuclear accident in the Ukraine (Beck, 1992, 27). 

 

2.8 The characteristics of risks in the risk society  
 

According to Beck, there are distinct features that are representative of risks in the risk 

society (see Figure 2.2). Beck’s notion of the specific characteristics of risks in the risk 

society can be summed up in different themes. 

 

2.8.1 The globalisation of risk 
 

Beck says that in the history of humankind environmental problems have usually been a 

local phenomenon, something that remained close to the industrial plant or the factory 

(Beck, 1992, 20). However, now the risks have expanded in space (Beck, 1999, 4; Gow 

& Leahy, 2005, 118). The risks affect larger geographical areas and are more global in 

scope (Beck, 1992, 13; Dingwall, 1999, 478; Giddens, 1994, 57-58).  

 

Even areas not thought would be affected by anthropogenic activity are. For example, the 

use of hazardous chemicals does not stay within a nations borders but spreads via wind 

and water systems to places remote from the source (Beck, 1992, 40; Beck, 1998, 14; 

Spence, 2005, 286-287). This can be illustrated with the example that pollutants are 

found in environment and in the tissues of animals in the arctic far from any industrial 

source (Circumpolar, 2000; CSI, 2006; NOAA, 2006). Beck says in his work “World risk 

society” that the risks are now ‘glocal’ or cosmopolitan (Beck, 1999, 19). Many studies 

agree that the environmental problems we have today are of a transborder nature 

(Goldstein, 1994; Haas, 1990; Vogle & Imber, 1996). 
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John Adams (1995, 180) disagrees with Beck’s notion that only risks today and not 

previous ones in earlier eras have a global nature. Adams argues that the global scale of 

for example environmental problems is not an exclusively recent occurrence. When we 

recognise the globalisation of environmental threats, according to Beck, individuals, 

communities, and organisations begin to interact more globally (Beck, 1992, 47). Beck 

says that people in any country have to realise that the existence of their characteristic 

species and pristine nature ultimately depends on international cooperation and the risk 

society in this sense is a world risk society (Beck, 1992, 23). Several studies support the 

notion that global collaboration and consensus is necessary in order to decrease global 

problems such as environmental degradation (Amstutz, 1999; Bartelmus, 1994; Haas, 

2000; Elliot, 1998; Kegley & Wittkopf, 2001; Matten, 2004, 389). 

 

The irrelevance of national boundaries becomes clear and our collective existence 

becomes more apparent (Beck, 1998, 12; Hannigan, 1995, 27; White, 2004, 448). As 

Beck explains it:  

 

Risk society becomes a ‘world risk society’ in which the public sphere of 
political debate and action is globalised. It produces a ‘global citizenship’ 
in which traditional means of defining identity, based on the local contexts, 
are exchanged for a focus on the worldwide perspective (Beck as cited in 
Lupton, 1999, 66). 

 
This can be reflected in the emergence and mobilisation of global social and ecological 

movements (Eckersley, 2004, 28; Porta & Diani, 2006, 21; Spence, 2005, 297; Taylor, 

1993, 54). Various actors on the international stage such as intergovernmental 

organisations (such as the United Nations) and non-governmental organisations try to 

work towards handling global problems (Flynn et al., 2001, 19; Henderson, 1998, 61). 
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Figure 2.2 Distinctions in risks in different eras (based on Beck, 1992). 
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Beck is supportive of the possibilities of grassroot subpolitics in promoting change in the 

society (Matten, 2004, 379-381). Due to the general failure of traditional political 

institutions to manage these new types of risks he argues that there needs to be new actors 

and new strategies (Beck, 1999, 91-108). According to Beck, non-governmental 

organisations and organisations such as the United Nations act as agencies of reflexive 

modernisation (Beck, 1999, 37-9; Matten, 2004, 381). The role of civil society will be 

discussed more in depth in chapter 6 in the context of the mercury problem. 

 

2.8.2 The breaking of the class structure  
 

According to Beck, incidents like nuclear accidents affect everyone no matter what social 

characterisation you have, they are not selective. This means the risks break class 

separations (Cohen, 1997, 106; Gow & Leahy, 2005, 118). Beck says that the dangerous 

life threatening risks typical for the risk society can affect anyone despite the distinctions 

and labels that we have constructed in the world (Beck, 1998, 12). There are no 

separations between women or men, poor and rich, communists and capitalists or 

between cultures, skin colours or nations (Beck, 1992, 38; Dryzek & Schlosberg, 1998, 

571). Lupton highlights in her work “Risk” (1999) that some risks in previous eras also 

had no class separations and affected everyone. For example, an attacking animal was a 

threat and risk to both poor and rich, peasant or aristocrat, black or white etc (Lupton, 

1999, 1).  

 

Norton (1999, 390-408) criticizes Beck’s claim that risks are supposed to be distributed 

equally throughout society regardless of class and gender. According to her, his analysis 

of risk is gender blind (Norton, 1999, 376-391). Her work “Science, technology and the 

risk society: Australian consumer’s attitudes to genetically engineered foods“ examines 

consumers perceptions to genetically engineered food within Beck’s and Anthony 

Giddens risk theories. Norton found that the women in her study were not as confident in 

the potential benefits of genetically engineered foods and held more concerns than men 

about purchasing and eating these food products. Norton argues that Beck’s framework 

did not provide a satisfying way of making sense of this. She argues: “The difference in 
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risk perception between men and women that the data demonstrate can not be interpreted 

in terms of these theories of risk” (Norton, 1999, 408). 

 

Beck proposes in his work that ecological problems in the risk society are distributed 

equally and expand social positions. Beck (1992, 36) explains it as: “poverty is 

hierarchical, while smog is democratic.” Dryzek and Schlosberg (1998, 571) disagree 

with Beck in this statement and claims that there is a clear inequality in the society of 

who gets affected by risks or not. They use the example of a smog map over Sydney, 

Australia. The map shows a clear correlation of areas with low socio-economic status and 

extensive air pollution.  

 

Scott shares this view and argues that rich are not as affected as poor people causing 

unevenness.  Scott contends that the rich or advantaged can move away from regions with 

more pollution and hazards. Scott (2000, 36) claims: “smog is just as hierarchical as 

poverty, some places are less smoggy as others.” Engel & Strasser (1998, 93-94) and 

Hamilton (1993, 68) also support this point and say that Beck’s theory fails to realise that 

people are differently exposed to risks due to resource and income distribution among 

classes. They claim that class characteristics of risks will always be there. 

 

Bullard (1993, 7-21) also agrees that poor people are more exposed to risks (such as 

environmental and health risks) than the general population, and therefore risks are not as 

equally distributed as Beck claims. Bullard (1993, 11) says that: “class and race and risk 

are intricately linked.” Bullard adopts the environmental justice perceptive, which main 

thesis is that environmental risks (such as hazards and dangers) or environmental benefits 

(such as natural resource use) should not be unequally distributed in the population. 

However, Bullard identifies many cases where communities of certain race and colour 

(such as Latin Americans and African Americans) are often targeted as sitings for 

hazardous activities such as toxic waste disposals and other polluting operations (Bullard, 

1993, 3-7, Lee, 1993, 42). This means that they to are more exposed to certain risks then 

other groups. 
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Dingwall (1999, 474-491) further emphasises the point that poverty is embedded with 

more risks and claims that this is because richer people have more chances of escaping 

hazards and potential dangers. He says that: “To a considerable extent, the rich can buy 

insulation from risk. It is no accident that better-of people have tended to live to the south 

and west of British industrial cities where the prevailing winds takes the pollution in the 

opposite direction” (Dingwall, 1999, 480). Dingwall uses the example of the illness 

cholera. He says that in earlier times the poor died in more numbers from this epidemic. 

Cholera is causes by bacteria in contaminated water supplies (YMA, 2005). The richer 

people could avoid the disease by having a cleaner water supply, getting vaccinated, 

buying medicines or by simply isolating themselves from individuals that were exposed 

to the disease. However, Dingwall does compromise that diseases such as the Plague 

were to wide spread meaning that the rich could only avoid it by leaving the country and 

getting far away from the source and even that is a limited guarantee of safety. However, 

he claims that if something is a risk to rich people it is more because they have not yet 

discovered how to elude it (Dingwall, 1999, 475-481). 

 

Beck does acknowledge in his work that some social groups are more affected than others  

by risks (Beck, 1992, 23). Risks are unevenly distributed when it comes to someone’s 

occupation. Specific occupations may expose people to more risks such as jobs on 

chemical plants, nuclear plants etc (Beck, 1992, 35; Hamilton, 1993, 63). Bullard also 

shares this view and uses the example of certain farm workers that are exposed to 

poisonous pesticides (Bullard, 1993, 3-5). 

 

Beck states that it is true that poor have less opportunity to avoid risks because of their 

lack of resources compared with wealthier people (Beck, 1999, 5). He also agree that 

people with more income, power, or education can remove themselves from risks or risk 

areas and in that respect they can buy themselves safety (Beck, 1992, 35). One example 

of this is when people with low socio-economic status live in cheaper residential areas 

near centres of industrial production. The industrial regions where for example coalfired 

power stations or chemical factories are built experience substantial land price fall 

because the industrial operations pollutes the vicinity (Flynn et al., 2001, 27). These areas 
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are predominantly cheaper because the inhabitants are permanently exposed to various 

pollutants in air, water and soil (Bullard, 1993, 11). Subsequently, it is much more 

difficult to avoid risks in these neighbourhoods. Wealthier people have a choice to avoid 

living in these residential places (Beck, 1992, 38). 

 

Beck also talks about the unfairness of how some developing countries are used as waste 

dumps for the developed world’s toxic waste and are therefore more exposed (Lupton, 

1999, 69). The developed countries ‘transfers’ the dangers to third world countries, which 

creates international inequalities (Beck, 1992, 41). A lot of corporations also move their 

hazardous and polluting operations to developing countries. These nations accept 

industrial operations being moved to their soil because they see the smoke pipes as 

symbols of success and the end of their own scarcity issues. Instead they have to inhale 

and clean up the risks and pollution they have imported (Alston & Brown, 1993, 185, 

Bullard, 1993, 3). 

 

Wealthier people or more educated people also have the advantage in that they have 

greater access and can inform themselves of the risk more (Beck, 1992, 26; Lash, 1994, 

121). The more advantaged people can inform themselves on nutrition and other facts and 

avoid certain food, products or places to be less exposed to risks (Bullard, 1993, 22; 

Lupton, 1999, 69). 

 

In retrospect, Beck does agree to some extent that to a certain point risks are in fact 

uneven in their distribution in the population (Dryzek, 1997, 149; Hannigan, 1995, 27). 

However, Beck’s main concept is that the manufactured risks in the risk society such as 

atomic accidents, toxic chemicals in food, air and water pollution can not be avoided by 

any social or economical advantages. Nobody is immune, not even rich or powerful 

people against risks such as ecological hazards that affect water, air and food (Beck, 

1992, 23). Since we all can not stop eating, breathing or drinking it will impact us all 

(Beck, 1992, 36). 
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Beck contends that the individuals producing risks will also be exposed to them, he calls 

this the boomerang effect. He says that the risks of modernity are sooner or later going 

to effect the ones who make a profit of the risks (Beck, 1992, 23). He says that: 

“perpetuator and victim sooner or later become identical” (Beck, 1992, 38). This means 

that industrial practises that are transported to third world nations from western nations, 

which pollutes their soil, air and water will strike back at them like a boomerang. It will 

return in the form of contaminated products and food products that are imported such as 

fruits, cacao beans, tea leaves (Beck, 1992, 44). In sum, Beck is trying to explain that in 

the end no one can escape or avoid hazardous risks from the risk society. 

 

2.8.3 Concealed hazards of the risk society 
 

A factor illustrating the complexity of eluding risks in the risk society is that they are 

invisible and people are often ignorant of them (Adam et al., 2000, 3; Adams, 1995, 171; 

Dingwall, 1999, 478). The core notion in Beck’s theory is that most of the risks in the 

risk society can not be perceived by our five senses. Beck describes a society where its 

citizens can no longer see, feel or hear the risks (Beck, 1999, 74). For example, toxic and 

dangerous chemicals are not visible and escape our perception. According to Beck our 

five senses can not register the poisoning that is happening in our every day lives (Beck 

1992, 22). It affects and depends on what we eat, how we live, the clothes we use and the 

air we breathe (Beck, 1999, 55).  

 

Accidents such as the Chernobyl nuclear power plant incident made it apparent that our 

relationship to the surrounding world has changed.  Behind all our experiences are 

dangers that are not evident to our five senses. Before the risk society the threats and risks 

were physical and you could see, hear and touch the danger such as an attacking animal. 

In contrast, there are the hidden and unidentifiable threats that are typical in our society 

today such as radioactive threats and toxins in the air, food and water (Cohen, 1997, 106; 

Engel & Strasser, 1998, 92; Matten, 2004, 381). Beck explains hazards such as excrement 

piles in pre-industrial cities were clearly visible to the naked eye and could also be 

detected by our other senses such as smell. Whereas risks in the risk society: “typically 
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escape perception and are localised in the sphere of physical and chemical formulas” 

(Beck 1992, 21).  

 

Adams (1995, 181) states that Beck’s distinction of risks between different epochs is not 

so sharp. He says that bacteria and microscopic organisms are also invisible to the senses 

and they were the cause of fatal diseases such as cholera, typhoid, smallpox, and 

tuberculosis in pre-industrial times. Therefore, even at that time the risks could not be 

perceived by our five senses adequately. Beck’s position on this is that the consequences 

of the risks in the risk society do become visible and perceivable to the senses in the long 

term. For example when forests turns into skeletons as a result of acid rain, inland 

waterways covered with foam or algae, animal bodies smeared with oil, and erosion of 

buildings.  

 

2.8.4. The role of science and information in the risk society 
 

Since the risks in the risk society are unidentifiable to the senses people subjected to them 

are not aware of their existence (Barry, 1999, 155). Beck’s argument is that the risks in 

the risk society are dependent on knowledge and access to information (Beck, 1992, 53; 

Lash, 1994, 121; White, 2004, 448). If people are unaware of a risk then it does not exist.  

 

Our dependence on massmedia and science for information is then apparent (Harris, 

1997, 486; Lupton, 1999, 64). Only through the antennas of science such as theories, 

experiments and measurement instruments are we enlightened of the risks (Beck, 1992, 

26; Dingwall, 1999, 486). Beck says that if the massmedia had stayed silent and if the 

scientific researchers and experts did not argue with eachother then we would have not 

even known about incidents such as the Chernobyl nuclear accident (Cohen, 1997, 106; 

Lidskog et al. 1997, 85). Hannigan (1995, 58) agrees with Beck and says: “without media 

coverage it is unlikely that it will enter into public discourse or become part of the 

political process.”  
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The reality of the risk can not be directly discovered with our five senses but has to be 

created and shaped through information and information politics (Beck, 1992, 46). This 

means that knowledge gets a political meaning (Douglas, 1992, 44; Jasanoff, 1998, 92-

93). In this process the massmedia gets a new authority because they have the ability to 

give out the knowledge of these risks to a wide audience. Massmedia also gets to decide 

how and what will be presented and the extent of the media coverage (Adam et al., 2000, 

5; Hannigan, 1995, 58; Reksnes, 2005; Rose, 2000, 38). Flynn et al. (2001, 4) argues that: 

“the perceived risks of certain places, products, technologies are amplified by the 

reporting of the massmedia.” Massmedia then frames the risk in a certain way with 

discourse or symbols and gets to select which information is conveyed. In other words, 

risks get a character of social construction because they are defined in a social context 

(Beck, 1992, 23). Risks only exist if they are debated, defined and disputed by experts.  

 

Scientists have a central role because they get the task to define and formulate the risks 

(Beck, 1992, 23). As long as the risks are not scientifically acknowledged they do not 

exist, legally, medically, technologically or socially (Beck, 1992, 61; Beck, 1999, 128; 

Cohen, 1997, 106). Scientists also shape the image of what we should see as risks and get 

to categorise the risks (Adam et al., 2000, 5; Reksnes, 2005; Dingwall, 1999, 486). 

Hannigan (1995, 76) says that scientists then become the gatekeepers that screen every 

risk and get to decide its security level. Hence, people are dependent on the expert’s 

conclusions and what experts decide is hazardous or safe. 

 

Scientists become the conveyors of the truth. However, in reality many research results 

are conflicting and uncertain and new facts are constantly appearing. Their prognosis 

about risks that can happen or are dangerous enough are always debated. Experts and 

counter experts appear (Jasanoff, 1998, 92; Shrader-Frechette, 1998, 48). Most people 

immediately trust the information about this invisible danger but Beck argues that in 

reality nobody really knows, they are all looking for the truth. 

 

Beck contends that the society has been transformed into a laboratory. No scientists or 

experts can truly determine the full impact of the new technologies and products that are 



 44 

developed. Beck is particularly critical in his work with modern technologies such as 

genetic technology. He believes that it is not as safe to shuffle genes in the world as it is 

in the laboratory (Beck, 1992, 69-70, Beck, 1998, 9).  

 

Only when the technologies and products are already being used in the society will the 

complete functioning be revealed and the consequences unfold and the results on how 

they affect people, plants and animals (Beck, 1998, 14; Lupton, 1999, 64). Beck contends 

that the border between the testing of a new technology and putting it into practice has 

become blurry (Barry, 1999, 158). Beck says that nuclear technologies must be already in 

function, artificial bio-technical creatures must be released into the environment, and 

chemicals must be put into circulation for their long-term impacts on humans and other 

living organisms to be studied (Beck, 1998, 14). 

 

When scientific researchers do not know the outcome of their experiments they lose their 

strength and can not be held responsible if something would happen. Further, expert 

knowledge and research results often contradict each other, and also fail to solve the new 

problems in the society (Beck, 1992, 29; Jasanoff, 1998, 92-93). This creates distrust 

towards scientists’ calculations and risk assessment abilities (Barry, 1999, 157; Lupton, 

1999, 64). Beck claims that sometimes companies ‘buy’ the scientist’s opinion so that the 

scientists produces studies and results that shows that there is no cause for alarm for some 

risks (Beck, 1992, 45; Salleh, 2006, 405). This further increases the scientists’ 

illegitimacy in the eyes of the public (Dryzek, 1997, 149). 

 

The endless debates and disagreements over results and waiting for ‘proper’ scientific 

proof (for example that an environmental problem should be taken seriously or not) also 

paralyse action to start appropriate measures (Barry, 1999, 159). Beck says that while we 

are waiting for the scientific results to arrive or a standpoint on the issue to be made the 

environment would still continue to deteriorate. Beck (1992, 62) says: “insisting on the 

purity of the scientific analysis, leads to the pollution and contamination of air, food 

stuffs, water, soil, plants, animals and people.”  He claims that in reality there is no expert 

on risk. 
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2.8.5 Determination of safety limits 
 

When scientific results and experts are constantly contradicting each other the question 

about who defines the risk and how is important (Lupton, 1999, 64, 67; Rose, 2000, 38). 

This is a significant point because Beck says that issues such as limit definitions or risk 

assessments for things such as chemical pollution are then controversial (Beck, 1992, 29). 

Beck says that maximal pollution levels cannot really be set because scientific knowledge 

is constantly changing and evolving (Beck, 1992, 25; Lidskog et al. 1997, 117; Salleh, 

2006, 412). It has been shown in history that maximal pollution levels are not always 

accurate and can be culturally and historically decided in some cases. For example, what 

was thought as a ‘safe’ level of a certain chemical exposure may have been set and later it 

was proven that the restrictions needed to be stricter. In some cases it is almost as if it is a 

trial and error case until proper scientific evidence catches up (Beck, 1992, 65). 

 

According to Beck, the concept of risk is entirely personal and subjective. The main aim 

with risk assessments is to establish how safe is safe enough. Identification and setting 

limits on what is safe and what is a threat then becomes a dilemma as each person views 

risks differently (Howes, 2005, 5). Deciding what acceptable level of risk is then 

inherently a political question and is heavily influenced by culture (Beck, 1999, 149). His 

position is that we should be careful of where we draw the line between acceptable and 

unacceptable exposures to certain chemicals and pollutants, and also who defines these 

safety limits (Beck, 1992, 53). The acceptable value for a chemical or pollutant could be 

too high. There could be populations for which ’harmless’ levels are fatal. When the 

scientists set a safety limit they can not consider each person in the world. Factors such as 

living conditions, age, and overall health status differ from individual to individual (Beck, 

1992, 64). Further, each individual’s overall toxic burden in the body is not considered. 

Beck points out that we do not know still today what the synergy of multiple toxins does 

to our body.  

 

Research is still incomplete in answering at what exposure levels several chemicals and 

pollutants affect us negatively (Salleh, 2006, 412). Tests on laboratory animals have been 
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undertaken under certain specifc conditions and therefore only give limited information. 

Beck (1998, 9) highlights that different kinds of animals used in the laboratory also react 

very differently to tests and exposures of chemicals and pollutants. For example, 

hamsters are five times more sensitive than mice to toxic chemicals, and guinea pigs are 

twenty times more sensitive than mice (Beck, 1992, 68). The consequenses on human 

beings can only be seen if the toxic substance is put in circulation in our environment and 

society. The research on safe exposure levels for us can only be reliably studied with 

people and not with laboratory animals. Beck also says that experiments on how 

chemicals and pollutants affect people is occurring invisibly without scientific checking 

when they accept a chemical and distribute it freely in our society (Beck, 1992, 69). 

 

Beck says that maximum concentration regulation is just an expression for not really 

knowing anything. With acceptable levels set then we can continue to poison nature and 

mankind. Beck (1992, 65) states that: “…it is not the prevention of but the permissible 

extent of poisoning.” It is a numerical value set on ‘how much’ the scientists think that 

animals, people or plants can be exposed to a certain toxin. Beck (1992, 66) says: “the 

more pollutants that are put in circulation, the more acceptable levels are set, the more 

liberally it occurs, more insane, because the overall toxic threat to the population grows.”  

 

2.8.6 Liability in the risk society 
 

According to Beck, questions that need to be critically examined in today’s societies need 

to be who defines or determines the risk? In other words who decides how safe is safe? 

And what is to count as sufficient proof of safety? (Beck, 1999, 39). Other questions 

Beck discusses in his work are: in the event of disastrous accident who is responsible? 

Who does the clean up or pays compensation for the victims? Is the one who decides 

what is safe also accountable if something happens? (Beck, 1998, 18; Harris, 1997, 482; 

Macnaghten et al., 2005, 273). 
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Beck states that typical for the risk society is that there are more regulations and 

legislation but there is still no individual or institution seems to be held specifically 

accountable for anything (Beck, 1999, 149). Beck explains it:  

 

Risk societies are characterised by the paradox of more and more 
environmental degradation-perceived and possible- coupled with an 
expansion of environmental law and regulation. Yet at the same time, no 
individual or institution seems too be held specifically accountable for 
anything (Beck, 1999, 149).  

 

Beck calls this organised irresponsibility (Beck, 1999, 6). In the event of a big accident 

such as in the nuclear power plant in Chernobyl there is little consolation for the people 

affected. Nobody can be held responsible and there is no institutional safety system, 

which could prevent the risks or compensate for any damages to the afflicted (Harris, 

1997, 486; Lupton, 1999, 63). Matten (2004, 377-379) says that this is because these new 

risks are difficult to attribute to a specific source or actor. Beck uses an example in his 

work “World risk society” (1999) where people in Altenstadt, Germany who were living 

close to a lead crystal glass factory developed skin rashes and other illnesses. Even 

though the illnesses were related to the factory’s operations the victims did not receive 

any compensation because there were other glass factories in the vicinity (Beck, 1999, 

53). He says: “the more pollution is committed, the less is committed” (Beck, 1999, 54). 

 

Salleh (2006, 399-416), also flags what she feels is a case of organised irresponsibility in 

her study ”Organised irresponsibility:’ contradictions in the Australian governments 

strategy for Genetically Modification regulation.” In her study she is critical over 

genetically modified crop regulation in Australia. She argues that there is a sense of 

organised irresponsibility when the fundamentals of genetic modification science are not 

established and when there has not been any democratic investigation of Australians 

desire for using genetically modified technology before the government starts employing 

it (Salleh, 2006, 403-412). 

 

The magnitude of a threat like a nuclear or chemical accident would exceed any capacity 

of an insurance cover or satisfactory compensating victims (Barry, 1999, 151; Beck, 



 48 

1999, 53; Cohen, 1997, 107). In sum, in the event of a ‘worst imaginable accident’ the 

damage would be irreparable (Beck, 1998, 18). 

 

2.9 How societies can be organised towards risks 
 

According to Beck risks are being generated industry, legitimised by sciences and made 

to appear less harmful by politics (Beck, 1998, 28-29). How does the society then reverse 

this trend in order to deal with the risks? And how can the society be organised to 

minimise the risks? Beck believes the solution is increased openness and a critical 

reflection in all of society’s sectors is the only way (Barry, 1999, 163, Beck, 1999, 8; 

Salleh, 2006, 412).  

 

The risk society presupposes that there is democracy in the nation. This is so that the 

citizens can define and discuss the risks themselves. Citizens should have more 

opportunities to influence decisions, which affect them (Rothstein, 2006, 216-218). There 

needs to be strong, independent courts and also independent press and media in the 

society.  

 

Beck’s proposition is that nations should make more overall regulations to hinder and 

protect people from great risks. Beck argues that the emission regulations in today’s 

society are not complete and that there are several loopholes in them that corporations 

make use of (Beck, 1992, 45). Further, there needs to be better frameworks of 

accountability and governance. The ones who create the risks and dangers must become 

liable for them (Barry, 1999, 162; Harris, 1997, 482; Macnaghten, et al., 2005, 281-284).  

 

Other solutions that Beck proposes in order to become more organised towards risks is 

that there needs to be more open debates with more involvement and participation from 

the general public (Beck, 1999, 5; Lash, 2000, 63; Shrader-Frechette, 1998, 51). 

Scientists, the government and corporations should not exclusively conduct the debate on 

risks  (Barry, 1999, 162; Beck, 1992, 24). In all sectors there should be self-criticism and 

critical discussion. This is especially important in companies and professions where Beck 
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claims that everyone should have the right to criticise their own employers (Beck, 1999, 

4).   

 

There needs to be an improvement in science and society relationship. There needs to be 

a more thorough investigation of how chemicals affect us (for example toxic residues in 

food) before they are put into circulation in our society. Beck (1992, 45) claims that: 

“there are no complete records on entire families of chemicals out of consideration for the 

economic consequences so they can freely circulate.” 

 

There should also be more independent science and scientists that will not act in the name 

of profit only (Barry, 1999, 162; Salleh, 2006, 405). Beck says that for every expert’s 

view there should be an opposite one. Having as many scientific voices as possible 

debating amongst themselves and with the public (and thereby educating the public) is 

the best way to identify the risks (Adams, 1995, 185; Harris, 1997, 490-495; Macnaghten, 

et al., 2005, 271-286). This permits people to become more critical and take their own 

stand and seek knowledge themselves (Barry, 1999, 158). Beck states: 

 

Only when medicine opposes medicine, nuclear physics opposes nuclear 
physics, human genetics opposes human genetics, or information 
technology opposes information technology can the future that is being 
brewed up in the test become intelligible and evaluable for the outside 
world. Enabling self-criticism in all its forms is not some sort of danger, 
but probably the only way that the mistakes that would sooner or later 
destroy our world can be detected in advance (Beck, 1992, 234). 

 

Another prerequisite is that there is a relative wealth in the society. The citizens in the 

societies should be full and not hungry so that the possible cancer risk is scarier and 

more urgent than a possible famine risk (Beck, 1992, 113-115). Beck proposition is that 

ecological issues can only be considered and a concern when the scarcity issues in a 

society are settled (Gow & Leahy, 2005, 118). Only then can people care about hindering 

other kinds of risks. 
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To avoid suffering risks there should be more knowledge about the new technologies and 

products. There should also be more awareness about alternatives and other possible less 

harmful technologies and artefacts. In the end, Beck contends that people who avoid risks 

are the conscious people (Lidskog et al., 1997, 85). 

 

Before any new technologies, corporate economic decisions and scientific decisions there 

needs to be more public scrutiny (Salleh, 2006, 412). More information should be 

accessible for the lay person and decisions need to be investigated and discussed in 

consensus forums, debates and thorough risks assessment schemes  (Beck, 1998, 21). 

People in the society should be encouraged to be more sceptical of any new 

developments in technology, economy and other areas, because this increases the trust in 

the government (Rose, 2000, 71). In sum, people should democratically decide on any 

new developments in the society (Barry, 1999, 162). Rose (2000, 63) supports Beck’s 

view in that the only way to manage risks is through an openness of institutions and 

improve science and society relationship and increase trust. 

 

Wynne also supports Beck’s view that there needs to be more laymen inclusion in expert 

decisions. This is because in reality all these decisions can affect the public socially 

(Wynne in Qvist et al., 2006, 202). In the study ”Nanotechnology, governance and public 

deliberation: what role for the social sciences?” the case of nanotechnology is used to 

highlight this point (Macnaghten, et al., 2005, 268-291). Nanotechnology refers to the 

applications and activities that are at a scale of 1 to 100 nanometres (or billionths of a 

meter). For example, nanotechnology has been used to create computer chips. Other 

applications are tissue and nerve repair, telecommunications, pollution control, and 

pharmaceuticals (Macnaghten, et al., 2005, 273). 

  

Nanotechnology is a typical new technology that embodies the characteristics that Beck 

warns about in his ’risk society’ theory, it is a technology full of promise but can also 

become a hazardous risk (Flynn et al., 2001, 4; Macnaghten et al., 2005, 273; Pulido, 

1993, 123). On the positive side nanotechnology has lots of economic and social benefits 

and can advance disciplines such as chemistry, physics, biology, medicine and computer 
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science. On the negative side there are the potential social, environmental and ethical 

concerns because all future scenarios of what can occur on this scale can not be predicted. 

For example, there is a possibility of toxicity from the nanoparticles. Just like Beck talks 

about genetically modified organisms (GMO) and nuclear risks, nanotechnology is also 

not perceptible and invisible to human senses, unpredictable and difficult to control. In 

summary, the authors argue that there needs to be a better relationship in general between 

science and the public. During scientific, technological and policy development processes 

there needs to be more engagement and insight by the public. There also needs to be more 

thorough research assessments of possible environmental and societal implications of any 

emerging technologies (Macnaghten, et al., 2005, 271-286). 

 

Harris further emphasises the importance of involvement of lay individuals in risk 

management decisions in his study “Trust, risk and the public: the case of the Guelph 

landfill site” (Harris, 1997, 481-504). He argues that technical experts, scientists and 

public officials should not exclusively do decisions that vitally affect the public. He uses 

the case of the siting of a landfill in Guelph, Ontario. Landfills have the potential to 

develop environmental and health risks if toxic solutions escape. The risk of leachate 

contamination (just as nanotechnology) typifies many of the properties of Beck’s risk 

society risks in that it can affect a large number of people, now and in the future. It is also 

a direct consequence of human decisions. Further, it is just like nanotechnology and 

GMO: unpredictable and undetectable to our physical senses. 

 

This case shows a positive example of how members of the lay community were 

provided the opportunity to take part in the risk assessment and risk management 

procedure. They were involved in comparing potential sites for the landfill and took part 

in the determination of safety criteria and the compensation plan. All the technical and 

governmental documents were available to anyone and several information and update 

meetings and workshops took place with different stakeholder groups attending (Harris, 

1997, 487-488). This case was significant because the interests of the residents that would 

be affected of where the landfill would be placed were addressed. The lay person had 
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some input and was informed in the decisions usually made by technical and political 

elites (Harris, 1997, 490-495).  

 

The case that Harris studied highlights some of the aspects that Beck proposes of how 

societies can be organised towards risks. In sum, individuals according to Beck need to 

become enlightened and critical of the dangers generated by industrial development. 

They need to claim the right to information of decisions made that affects them and their 

surrounding environment. Beck’s argument is that only then can we rectify the situation 

and minimise the risks and perhaps avoid events such as the final and eternal autumn 

(Beck, 1992, 34). 

 

2.10 The benefits of the risk society 
 

Even though we experience more threats and dangers Beck still contends that the risk 

society brings a lot of good. He says that when communities become more aware of the 

risks posed by some of the modern technologies and processes they become more active 

in trying to hinder or restrict the negative consequences. This process will potentially 

enable people to accomplish the level of safety they need. The transition to the risk 

society is also beneficial because it has: “set off a dynamic cultural and political change 

that undermines state bureaucracies, challenges the dominance of science, and redraws 

the boundaries and battle lines of contemporary politics”(Beck, 1999, 150).  

 

According to Beck, entering into the risk society also means embracing more democracy 

and self-criticism (Beck, 1999, 8). Further, by realising the problems we are facing is 

facing all cultures in the world we become more humble and helpful towards one another. 

In sum, the risk society creates a global citizenship (Lupton, 1999, 68). Barry (1999, 164) 

agrees with Beck about the positive impact of the risk society. He says that it enhances 

the need for more accountability for the risks generated by industrial production. 

 

The concept of the risk society also encourages individualisation. Beck explains the 

concept of individualisation as the breaking down of traditional norms and values (Beck, 



 53 

1992, 87-102). Beck (1994, 13) proposes that in the absence of certainties and the 

emergence of new ways of life that continually subject to change individualisation 

emerges. It is a freeing of accepted social roles such as gender and social classes (Adams, 

1995, 181; Dingwall, 1999, 482; Mythen, 2005, 132). Several studies support Beck’s 

concept of individualisation (Adams, 1995; Giddens, 1994; Lupton, 1999). 

 

Some authors (Scott, 2000, 35; Rose, 2000) criticise Beck in that they feel that he has 

built his theory strictly from a German experience. This is not a completely unfounded 

remark since Beck’s first work “Risk Society: towards a new modernity” was a campaign 

against a nuclear reprocessing plant in Bavaria, a state in southern Germany (Adam et al., 

2000). Studies critical to Beck’s notion of risk society claim that some countries can not 

afford to enter the risk society phase that Beck describes. It seems that for countries to 

evolve into a risk society they require a degree of wealth and security that is typical of 

post-war Germany. Further, Germany’s culture has a distinct environmental focus 

compared to some other nations.  

 

Dingwall (1999, 474) also argues that Beck’s risk society theory is only based on the 

specific conditions of post-war Germany. He criticises Beck’s claim that Beck is 

analysing the contemporary world in general. In his study ”Risk society: the cult of 

theory and the millennium?“ (1999, 474-491) he tests Beck’s arguments against empirical 

studies in England. He argues that Beck’s work “Risk society: towards a new modernity” 

(Beck, 1992) is an extremely German rooted book. Dingwall says that most of the 

citations are to other German authors (Dingwall, 1999, 475). Further, the book exhibits a 

sense of German patriotism which starts with the books drafting where Beck writes that 

he is sitting on a hilltop overlooking the beautiful Starnberger See, a lake outside of the 

city Munich in Germany (Beck, 1992, 15). In sum, Dingwall argues that it is not 

legitimate of Beck to claim to describe contemporary societies in general and make 

historical and contemporary generalisations when his theory is actually based on German 

circumstances.  
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Matten  (378, 379) disagrees with the studies that experience risk society as being based 

on circumstances in Germany. He argues that fundamentally Germany may be unique in 

some areas such as being more concerned with environmental degradation then some 

other nations. However, he argues that the world wide reception of Beck’s work shows 

that Beck’s ideas have been embraced and seen as useful in other countries then Beck’s 

native Germany. This shows that Beck’s risk society theory is highly relevant beyond the 

German context. Beck’s answer to the overall critique of signs of ’Bavariacentrism’ in his 

risk society theory, is that risk crosses cultural boundaries and that risk society can extend 

to other countries then Germany (Beck, 1992, 48; Beck, 1999, 48). 

 

Beck concludes in his work that when society has become the risk society citizens are 

liberated in their quest for knowledge. Beck states that in reflexive modernity people are 

better educated and more aware of their surrounding world and everyday experiences 

then ever (Barry, 1999, 151; Olofsson, et al. 2005). That is what Beck means with 

reflexive: self-confrontation. New problems can then be solved or changed through 

research and critics. The fundamental thesis of Beck is that the more the society is 

reflexive, the more they can alter their consequences and existence. And perhaps when 

the society is more organised in dealing with risks we can start leaving the risk society 

and transition into a completely different, more sustainable, era. 

 

2.11 Utilising Beck’s risk society  
 

In this study Beck’s theory of the risk society was used. A literature review on Ulrich 

Beck’s work and what others have written about his theory was undertaken. The 

researcher discovered when reviewing his work that there are a lot of inconsistencies in 

Beck’s arguments and statements. Several points of controversy were identified such as: 

 

 When Beck argues if there is a class break or social cleavage or not in the risk 

society. 
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Sometimes he argues that some people are more affected than others by the risks and also 

that some people have the means to escape the risks in the risk society. But then in his 

other work he claims that no one can escape these risks. 

 

 When Beck argues that scientists have a central role or not.  

 

Sometimes he states that scientists shape risks and therefore have a crucial role in the risk 

society. But then Beck continues with saying that even scientists do not know everything 

about these risks and the world is instead like one giant laboratory. 

 

 In his 1992 book ‘Risk society: towards a new modernity’ Beck claims that Germany 

is not in the risk society yet but not in the scarcity society either. However, in his 

other work he argues that we are indeed in the risk society. Probably the fundamental 

argument is that western societies (and Germany included in that) are in fact living in 

the risk society. 

 

All these points make Beck’s theoretical framework more open to interpretation and hard 

to pinpoint sometimes. As Matten argues: “Beck’s way of developing, extending, and 

modifying his theoretical approach over the last 15 years has not helped to produce an 

unambiguous understanding of his work.” (Matten, 2004, 381). However it is also 

concluded that Beck’s risk society perspective has both functionality and appeal to 

interpret and understand various different issues. It has been deployed for a spectrum of 

cases ranging from understanding environmental politics management and biotechnology 

regulation to nanotechnology development (Harris, 1997; Kaltoft, 2001; Macnaghten et 

al., 2005; Matten, 2004; Mythen, 2005; Qvist et al., 2006; Salleh, 2006) 

 

Mythen utilised Beck’s risk society theory when he analysed employment trends and 

working cultures in his study “Employment, individualisation and insecurity: rethinking 

the risk society perspective” (Mythen, 2005, 129-149). He argues that in his study 

unemployment is an example of the social bads Beck speaks of in his work that is typical 

for the risk society (other bads are for example pollution, nuclear and chemical disasters). 
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Mythen concludes in his study that Beck’s thesis in this case provides us with an 

incomplete an only partial analysis of the employment society (Mythen, 2005, 134-145). 

 

Another example where Beck’s theory is used is in Pernille Kaltoft’s study ”Organic 

farming in late modernity: at the frontiers of modernity or opposing modernity?” (Kaltoft, 

2001, 146-158). In her study Kaltoft attempts to understand and describe the organic 

farming movement in terms of Beck’s risk society theory. She contends that the organic 

farming movement appears to be a good example of the transition to reflexive modernity 

that Beck describes (Kaltoft, 2001, 154). She claims that her findings show that the 

organic farmers have become more reflexive in that they are more aware and that they 

chose to become more environmentally responsible farmers (Kaltoft, 2001, 153). 

 

Even though Beck’s risk society can be used to interpret several issues, many studies 

(Barry, 1999; Dingwall, 1999; Ericson & Doyle, 2004; Lidskog et al., 1997; Olofsson et 

al., 2005) noted that Beck needs more empirical evidence that supports his theory of the 

risk society. Dingwall (1999, 475-476) argues that Beck’s empirical propositions need 

more testing. For instance, Beck does not offer any models of countries that have 

experienced the risk society and reflexive modernity other then maybe his native country 

Germany. Further, it remains largely untested in his analysis how and if any nations are 

organised in response to risks. There needs to be more convincing empirical assessment if 

nations are experiencing the risk society and reflexive modernity and if they are 

organised or not for risks. This creates an opportunity for some original research. 

 

According to Beck, contemporary risks are significantly more hazardous and life 

threatening and are not limited temporally and spatially. Beck argues that future 

generations can be negatively affected by our actions today. Hence, this marks the area as 

a highly significant topic to research and assess. This thesis strives to fill the gap 

identified by applying his theory on the issue of the chemical mercury. Further, in this 

study two different countries experiences with mercury related risks were examined. 
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The concepts that will be discussed and analysed in this study within the mercury 

problem are highlighted in the previous chapters (2.2-2.7) among them are: 

 

 The notion of the risk society and reflexive modernity. 

 

 Beck’s conception of risk. 

 

 Beck’ s definition of typical features of risks in the risk society. 

 

By using the themes derived from Beck’s work, issues studied will include how the 

countries define the risks associated with mercury. What are the safety levels for mercury 

in the countries and are they adequate? 

 

Other themes discussed will be the notion of organised responsibility. The researcher 

examined the two countries’ legislation and liability distribution. Further, according to 

Beck the concept of risk is personal to each individual. This will be examined by 

accumulating opinions of scientists, non-governmental organisations and governmental 

stakeholders. How does each subject define and view the risk? Do they think mercury is a 

risk? 

 

Another theme explored is when Beck says that risk is dependent on knowledge and 

access to information, is the public receiving adequate information? What information 

and guidelines have the government given about the mercury related risks. 

 

Beck proposes solutions on how countries can manage or minimise risks. This framework 

will be used to examine the two selected countries’ experiences and if they managed the 

mercury risks adequately and limited their consequences. The thesis attempts to explore if 

Sweden and Australia encompass the criteria Beck says we need to have in order to 

overcome these risks. For example, do they have adequate information outreach about 

risks? 
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In the literature review several studies (Adams, 1995; Giddens, 1990; Lupton, 1999) were 

critical and highlighted that the distinction between risks in the risk society and 

previously is not sharp. By taking a contemporary problem as the chemical mercury the 

study examined if mercury related risks embodied the typical characteristics that Beck 

describes in his work, such as if they are human induced, if they are dependant on 

knowledge, and if they are invisible to the senses. 

 

2.12 Conclusion 
 

In this thesis the researcher utilised the theory of ‘risk society’ by Ulrich Beck. This 

chapter presented a literature review on his work and other work related to the concept of 

risk. The chapter included the background and core principles of Beck’s work. The 

researcher identified and selected certain core ideas from Beck’s work that will assist in 

understanding the mercury problem.  

 

In this study several schools of thought such as realism and social constructionism were 

explored and evaluated in terms of their advantages and disadvantages they offer in 

achieving the purpose of the research. Other major risk theorist such as May Douglas and 

Anthony Giddens were also explored. This process was undertaken in order to create a 

justification for why Beck’s risk society perspective is the most adequate view for this 

study.  

 

In his works Ulrich Beck writes about a transformation from the industrial society to the 

risk society. This transformation will alter previous modes of thought and action. The 

move to second modernity or reflexive modernity is a result of radical changes in 

technology and economy (Ericson & Doyle, 2004, 135; Giddens, 1991, 28; Gow & 

Leahy, 2005, 118). According to Beck, the industrial society will transition into the risk 

society when the society is experiencing the unwanted and negative effects of new 

technologies and products (Cohen, 1997, 106; Flynn et al., 2001, 4; Macnaghten et al., 

2005, 273; White, 2004, 448). 
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This can be summed up as: 

 

1. Modern societies produce dangerous risks such as genetic engineering and nuclear 

technology that are irreversible threats to all life. 

 

2. Such new forms of technology have proceeded faster then the ability of traditional 

institutions to effectively regulate and respond to them (Beck, 1998, 11). Further, 

nineteenth century institutions cannot manage twentieth century problems. Thus, 

these new risks undermine the lines of authority in the society when political 

institutions fail to handle them adequately (Matten, 2004, 379-383; Mythen, 2005, 

130; Shrader-Frechette, 1998, 14). 

 

3. This leads to the rise of sub-politics (Spence, 2005, 297; Taylor, 1993, 54). 

 

Society members are confronted with socially created risks. Citizens become conscious 

of the unforeseen consequences of industrial development and practises and start to 

question the traditional security systems and political institutions (Douglas, 1992, 45; 

White, 2004, 445). Society then becomes reflexive, which means concerned or self-

confrontational (Beck, 1992, 19; Giddens, 1991, 21).  

 

Beck says that risks have existed in all eras of history and subsequently humans have 

always been subjected to risks. However, Beck uses the term risk to describe only the 

manufactured risks that are a result of industrial development and that can cause 

irreversible damage. These risks are distinctly different from other epochs because they 

have changed our traditional understanding of boundaries (Ericson & Doyle, 2004, 136; 

Gow & Leahy, 2005, 118; Harris, 1997, 496). The risks in the risk society now surpass 

boundaries: 

 Temporally 

 

 Spatially (crosses national borders and can have a global character) 
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 Socially (they create social dilemmas when it comes to issues of accountability and 

responsibility). 

 

The risks can not be measured, calculated or controlled (Beck, 1998, 12). Compensation 

or liability is then an issue since these risks are not limited temporally and spatially 

(Giddens, 1994, 57-58). Typical characteristics of risks in the risk society are that they 

cannot be perceived by the five senses. The risks exist only in scientific knowledge and 

need to be shaped and defined by them (Adam et al., 2000, 3; Adams, 1995, 171; 

Dingwall, 1999, 486). These risks are anthropogenic consequences in that they are 

generated from decisions made by individuals and society by choosing a certain lifestyle 

(Matten, 2004, 299-380). 

 

Beck argues that in order for societies to become more organised for risks there needs to 

be more coherence, transparency, accountability in all of societies sectors. There needs to 

be more participation and pressure on decision-makers (Beck, 1992, 24-26). 

 

According to Beck the risk society is a positive new enlightenment era and the risks 

create a much-needed critical society (Beck, 1999, 8). The risks that we experience usher 

us into a reflexive modernity.  Only then does the society start to focus on preventive 

measures to decrease levels of risk. The risk society will enable the society to alter their 

future into becoming safer for all living creatures. In other words, societies will be more 

organised to handle risks adequately. 

 

Beck claims that if technologies today such as chemicals, nuclear fission and genetic 

technology are not managed properly it can be disastrous for all plants, animals and 

humans. Beck’s criteria of how countries can be organised towards risks are explored in 

this thesis to see if nations such as Sweden and Australia are able to manage risks. 

 

Several studies utilise Beck’s risk society as a lens to understanding different phenomena 

ranging from interpreting the organic farming movement to the employment market 
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society (Kaltoft, 2001; Mythen, 2005; Qvist et al., 2006; Salleh, 2006). Beck’s approach 

is a combination of social constructionism and realism. That Beck combines aspects of 

more than one perceptive rather than being neatly slotted into a specific category is 

beneficial for this study. The next chapter will present the research methods of the study, 

including how Beck’s risk society theory was used, how the interviews were undertaken 

and how the material was analysed.  
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METHOD 
 
3.1 Introduction 
 

The following chapter outlines the research methods that were undertaken in this study in 

order to answer the research questions. The data gathering techniques and sampling 

design that were conducted will be presented and a justification for the chosen approach 

will be provided. In this study a multiple case study approach was utilised. The two case 

studies were examined in detail with interviewing and document analysis. The chapter 

will describe the development phases of the study’s interview questions and how the final 

analysis of the material was done. This chapter will also present how ethical issues were 

considered and addressed. 

 

3.2 Data collection 
 

The study employed a variety of data collection methods within a multiple case study 

methodology in order to address and answer the research questions. The data collection 

involved document search, literature review, and interviews with key stakeholders.  

 

Empirical data were collected from documents, databases, interviews (tapes of 

conversations and transcripts of the interviews), scientific articles and Internet references 

from academic, United Nations, government and non-governmental sources. The data 

collected was primarily qualitative but some was also quantitative.  

Chapter 

3 
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The reason for a qualitative method is that it provided the sort of detailed and complete 

data needed to address the research questions of the study adequately. Since experiences 

and views of the problem were essential in the study a qualitative method was the most 

appropriate procedure. Experiences and conceptions of the problem are important for this 

study to examine if people see mercury risks as a real problem and how they frame, 

define and manage mercury risks.  

 

A qualitative method allows the researcher to study the selected issue in more depth and 

identify the central themes (Holme & Solvang, 1991; Larsson, 1986). The whole of the 

phenomena is studied aswell as the components (Blanche & Durrheim, 2002, 398; Holme 

& Solvang, 1991). Although qualitative results can not be easily generalised (in this study 

meaning to all other countries), the researcher believes that the results can be transferable 

to some other similar, industrialised countries that have problems with mercury or other 

toxic chemicals. 

 

The study also examined mercury level variations in the environment using quantifiable 

data. The researcher did not do any sampling of mercury levels but used secondary data 

already available on the two nations, such as data collected by national government 

environmental agencies. The research process was divided into several phases (see Figure 

3.1). As shown in the figure the different phases of the study were done in a sequential 

order. However, when selecting the theoretical framework the researcher went back and 

reflected and further developed the main research questions. The theoretical framework 

was also highly significant in the data analysis stage. The research process’ different 

stages will be explained in more detail in chapter 3.3 -3.8. 

 

In 2003-2004, a literature search was conducted for relevant material on the mercury 

issue and closely related subjects. The review enabled the researcher to assess the 

research that had already been done in the area in order to establish the current state of 

knowledge and find unresolved gaps. This process also assisted the researcher in 

identifying new and important research (Blanche & Durrheim, 2002, 17). Further, the 

literature review served as the basis for formulating the questions that were used in the  
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interview stage of this study. The literature review covered related studies on mercury as 

a chemical and its impacts on the environment and human health. Other literature that 

was reviewed included studies on previous attempts by nations, non-governmental 

organisations and international organisations such as the United Nations to solve mercury 

pollution and its associated risks. Literature was examined for each source of mercury 

that was selected for this study and the alternatives for every mercury-using product and 

process.  

 

In addition, literature in the form of scientific articles and books was extensively 

reviewed on Ulrich Beck’s theory of ‘risk society’. This made it possible for the 

researcher to form a rationale for choosing the selected theoretical framework. Research 

methods literature was also read in order to design sufficient interview questions and pilot 

test questions. The research methods literature also assisted in achieving appropriate 

participant selection and interview procedures.  

 

3.3 Development of the research questions 
 

The research questions emerged out of both the literature review around mercury and 

theories of risk. These questions then enabled the researcher to test the usefulness of 

Beck.  

 

After the literature review the researcher developed and refined the research questions for 

the study. The research questions for this thesis are: 

 

1. How is risk embedded in mercury use in products and processes? 

 

2. What have been some experiences with mercury application in industrial products and 

processes in Australia and Sweden and what are the risks with this use? 

 

3. How have Australia and Sweden managed the risks engendered by mercury use?  
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The researcher went through the process of asking what information was required from 

each of the three research questions and what method could be used to answer them. 

Listed below is a definition of the research questions and also areas that needed to be 

delimited or more focused in the thesis. 

For the first research question some of the major risks associated from global mercury 

use in products (such as dental amalgams, batteries etc) to processes (such as chlor-alkali 

production and coal energy production) were examined. This research question has a 

more global focus and examines global sources of mercury and their associated risks. The 

question also draws in the theoretical framework and examines if mercury use risks in 

general has the characteristics discussed by Ulrich Beck in chapter two (for example, 

does it cut across classes?).  

 

Research question two examines experiences with mercury use in products and processes 

in Australia and Sweden. The risks associated from specifically Australian and Swedish 

use of mercury in products and processes were explored. It should be noted that where 

research question one has more of a global target, research question two is focused on 

Australia and Sweden’s experiences with mercury.   

 

Research question three examines how Australia and Sweden have dealt with this issue. 

Factors looked for were, for example, how the countries define the risks. Other factors 

were how they have attempted to limit the risks by, for example, introducing alternatives 

to mercury products and cleaner technologies. In addition, the researcher explored if the 

nations have any national legislation targeted for the mercury issue or if the nations have 

introduced any national strategies or goals. The researcher also examined if there has 

been any outreach to the public or education about the mercury risks. Further, variations 

in ambient mercury levels were examined.  

 

This research question is also connected to Ulrich Beck’s theory of the risk society. As 

Beck discusses (see chapter 2) there are certain prerequisites a society should have in 

order to be able to be organised towards modern risks. The researcher will examine if 
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Sweden and Australia have the criteria (such as openness and transparency in decision 

making with mercury use) and will answer if Australia and Sweden are organised or not. 

 

It would not be possible to explore every source of mercury and every risk so selections 

were made of certain sources of mercury in the two countries and also what risks that 

were going to be highlighted. There are ample risks associated with mercury. To make 

the study of mercury related risks manageable only the risks considered by the researcher 

most relevant and significant will be discussed and analysed in this study. The risks 

chosen emanated from the selected theoretical framework and were risks that had 

considerable negative scenarios if they would not be managed adequately. 

 

The next step to delimit was to select certain sources of mercury (in other words certain 

products or processes that use mercury). This focus was made in order to go deeper into 

these sectors of mercury use and make it possible to see how these areas have been 

managed and what risks they have experienced. The sources were categorised into 

products and processes and also into ‘end of the line sources’ which are sources of 

mercury release from the waste of these products and processes.  

 

The selected sources of mercury (for example dental amalgam, chlor-alkali production) 

are considered as significant sources of release of mercury and there is a widespread use 

and dispersal in the two selected countries Sweden and Australia. It can mean that either 

they quantifiable use a lot of mercury in their process or product or that they have a 

significant output of risks. For example, dental amalgam is used in both countries and is a 

significant release and concern for both nations. Another source selected is coal fired 

energy production. This process is a large source of release of mercury in Australia and is 

considered the largest pollution source of mercury in the world today (UNEP, 2002). It 

should be noted that some selected sources such as crematoriums and coal-fired power 

plants do not exactly use mercury but the mercury instead comes out as emissions from 

the process. 
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Some sources in Australia and Sweden that were not selected were for example mining 

activities. Mining activities (such as copper and zinc production) forms mercury as a by-

product. The researcher did not include this source in the examination of the two nations 

due to time constraints and a need to narrow the examination to the most significant uses 

in both countries. Otherwise the researcher would have to examine the multiple mining 

industry and metallurgical operations in the two countries. However, the researcher is 

examining how the mercury by-product of mining activities is handled in the two nations. 

The main aim is to instead explore products and processes that are unnecessary releases 

of mercury. In other words, looking at sources that have sufficient alternatives that they 

can be replaced with or cleaner technologies can be applied.  

 

The two countries Australia and Sweden had some similar sources but there were also 

some differences. For example, coal burning is not a major source in Sweden because 

most of the electrical power generation is derived from hydro-energy or nuclear energy. 

Further, chlor-alkali plants that use mercury cells are decommissioned in Australia.  

 

3.4 Selection of theoretical framework 
 

The theoretical framework used in this thesis is the German sociologist Ulrich Beck’s 

theory of risk society. Beck’s risk society appears to be one of the most beneficial 

frameworks for understanding risks associated with mercury use on products and 

processes. 

 

The research questions and interview questions emanate from the theory and what Ulrich 

Beck defines as risks. Beck’s work also functioned as a framework on what data that was 

relevant to analyse. Further, during the data analysis stage, themes were drawn from 

Beck’s work (see chapter 2), which assisted in categorising the overall material.  

 

Beck’s theory in its entirety did not apply to the two selected cases. Hence, only the parts 

that seemed most relevant to the aim of the study were chosen, and particularly from his 

work ‘Risk society: towards a new modernity’ (Beck, 1992). The goal is not to critically 
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test the theory but to use the aspects in his theory that seems relevant for the thesis. 

Looking at the two cases Sweden and Australia will enable part of Beck’s work to be 

expanded and built upon. 

 

The reasons for using Beck as a theoretical perspective are multiple. The production of 

risks in contemporary societies that Beck discusses can be applied to this thesis context. 

For example, Beck analyses in his work issues such as nuclear energy, genetic 

technology, and also toxic chemicals just like mercury. According to Beck, if a 

technology is new and/or its users are unaware of some aspects of it, unintended 

consequences may arise (Beck, 1992). Since mercury use still has areas that need 

investigating, for potential impacts on people and ecosystems, Beck’s risk theory is a 

beneficial avenue of interpretation. 

 

A typical characteristic of mercury risks is their temporal and spatial nature; this factor 

has similarities with the risks in the risk society that Beck is warning us about in his 

work.  Another reason for utilising Beck is that the central thoughts in his risk society 

theory can be applied to the development that we see in the Australian and Swedish 

societies today. Sweden and Australia have experienced or are experiencing the eras of 

modernity that Ulrich Beck talks about in work. Australia and Sweden are alike in many 

ways to Beck’s Germany from which he built his theory on.  

 

Another reason for using Beck’s risk society theory is that several authors (Barry, 1999; 

Dingwall, 1999; Ericson & Doyle, 2004; Lidskog et al., 1997; Olofsson et al., 2005) 

claim that Beck does not have a satisfactory empirical foundation. They argue that Beck 

makes assertions about contemporary society without sufficient empirical evidence in 

different conditions or different countries other then his country Germany (Ericson & 

Doyle 2004, 168). Thus, the arguments of Beck’s theory will be used on Australia and 

Sweden’s experiences. All these factors mentioned above made it useful to employ his 

theory.   
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As explained in chapter 2 Beck is a combination of social constructionism and realism. 

This is very useful for this particular study because the reality of mercury pollution and 

the toxicity of the chemical is something that is connected with the realist thought. 

Mercury is science based and a ’real’ risk. The science of mercury and the need for 

scientific measurements and calculations to identify it also resembles the realist approach. 

However, social constructionism is useful to understand the results from the interviews. 

Such as how different people perceive mercury risks and respond to them, and to 

understand why there could be different views if mercury use in products and processes is 

considered and accepted as a risk or not is linked to social constructionism. This thesis is 

built up of both scientific evidence and also individual’s personal views and opinions. 

Scientific data were used to explain the Australia and Sweden experience with mercury 

use in products and processes aswell as data from the interviews such as people’s 

opinions, views and statements.  

 

3.5 Comparative case study  
 

The case study approach is useful when one wants to focus on a particular phenomenon 

of interest. The case study usually investigates one entity at a time (Feagin et al., 1991, 2; 

Flyvbjerg, 2001, 66; Stake, 1994, 238). The case can be a specific person, group, 

organisation, program, process, town or nation (Labovitz & Hagedorn, 1976, 61; Yin, 

1994, 1).  The researcher used the case study approach because of its strength in getting a 

deeper and reality relevant understanding of the phenomena studied. The second reason is 

that case study research provides richness in detail, which assisted in addressing the 

research questions. Further, even though a case is a specific situation it can increase the 

understanding or highlight a general problem (Larsson, 1986). 

 

In this study a comparative case study approach was utilised to generate a specific test of 

the selected nations’ efforts of dealing with mercury utilisation and its risks. As Bouma 

(2000, 91) argues, the key purpose of the case study is that it explores ‘what is going on?’ 

This study compared how mercury and risks associated with its use are managed in 

Sweden and Australia. The two case studies were examined in detail with interviewing 
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and document analysis (Marshall & Rossmann, 1999, 159; Neuman, 2003, 33).  The 

advantage of using a comparative case study in this study over a single case study is that 

it allowed for greater generalisations of the results. Comparing two cases also provided 

an opportunity to identify significant factors of difference between the two case studies 

that affected outcomes (for example the management of mercury). By using and 

comparing two countries that both have mercury in products and processes, it gave 

greater insight into how each country is trying to deal with mercury risks and how each of 

them can improve that management by learning from the other country’s mistakes or 

accomplishments.  

 

Beck is a combination of social constructionism and realism. With a comparative case 

study method the two countries Sweden and Australia can be examined and compared in 

detail regarding mercury risks and how they manage them. The case study method would 

answer if in Sweden and Australia people view mercury as a ‘real’ problem or not (which 

is linked to realism) and how they define, frame and manage the risks (which is linked to 

social constructionsim). 

 

3.5.1 Case selection 
 

There are several reasons why the researcher has chosen the two nations Sweden and 

Australia as cases. The first one is that both countries have multiple, notable sources of 

mercury in both products and processes. This makes the two cases interesting avenues to 

analyse in terms of their potential risks and how the risks are dealt with.  

 

Sweden is an illustrating example of a nation that has suffered greatly by mercury use and 

its related risks. The chemical has contaminated 50 % of Sweden’s 100,000 lakes 

(Bjornberg et al., 2005; Johansson, et al., 1991; Warfvinge, 1997, 236). Sweden has had 

this problem for a long time and it will be beneficial to examine how the nation has 

managed its mercury-associated risks. Sweden is part of the European Union and 

therefore its environmental politics are very much affected by what is happening in the 

union, and this has been taken into consideration in the analysis.  
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Australia also uses mercury extensively in several products and processes. One example 

is that a primary part of Australia’s energy sector is supplied by coal energy. Coal energy 

production is today considered as the largest source of mercury emissions in the world 

(Baumann et al., 1991; Williams, 1997).     

 

The second reason why the researcher has chosen these cases is that these two nations 

have many similarities and differences to make for a useful and insightful comparison. 

Common traits between both countries are among others that they both have political 

systems based on democratic ideals and free market economies (APSC, 2003; Swedish 

Institute, 2006b). Further, both countries could be considered as developed countries with 

advanced industrial production, and high standards of living (DFAT, 2006; Swedish 

Institute 2006a). 

 

In both Sweden and Australia environmental awareness has increased over the past 

decades and environmental issues have become a constant in their political agendas and 

debates (Lidskog et al., 1997; Walker, 1994, 233). Sweden has been in the forefront of 

urging international attention on environmental risks such as acid rain, after a Swedish 

biologist highlighted the phenomena (Hannigan, 1995). Sweden was also the initiator of 

the first United Nations environmental conference, which took place in Stockholm in 

1972 (Gray, 1989, 293; Elliot, 1998, 7; Eriksson, 1995; Vogle & Imber, 1996, 125). 

Australia had the world’s first environmental political party (Howes, 2005) and both 

countries have developed various national strategies to achieve a healthier environment 

over the years. 

 

Another reason for choosing these two countries is that Australia and Sweden have 

similar characteristics of the different eras of modernity that Ulrich Beck talks about in 

his risk society theory (Beck, 1992). Australia and Sweden are alike in many ways to 

Beck’s Germany from which he built his theory on. 
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Whilst generalisations can not be made, these two cases can provide insight to other 

similar industrialised nations that use mercury in products and processes in their 

industries. The two selected case studies are similar to other areas in the world that are 

affected by mercury contamination due to anthropogenic activities. The conditions in  

Australia and Sweden are common for industrialised countries and of the reasons why 

they have problems with using mercury and mercury pollution.  

 

The final reason for selecting these two nations is that if the world is to become 

environmentally endurable, then industrialised, developed nations like these need to deal 

with risks associated with mercury in an adequate manner. The purpose of choosing these 

cases was to determine whether the two nations Sweden and Australia’s measures against 

mercury risks are effective. What can we learn from these two cases? Case study research 

is about learning about the case but also advancing our learning about other similar issues 

(Hakim, 1987, 61-62; Neuman, 2003, 33).  

 

3.6 Interviews 
 

Interviews were used in this study to obtain immediate and essential primary data, which 

would adequately address the research questions of the thesis. One of the most significant 

sources of information in a case study approach are interviews. Interviews are 

advantageous in order to gather evidence and data about the case. Interviews were 

beneficial to get a deeper understanding and insight into the perceptions and experiences 

of the selected respondents, for example, of how Australia and Sweden are managing 

risks associated with mercury. The interview stage of the study was divided into several 

phases (see Figure 3.2). As shown in the figure all of the phases were intricately linked to 

the main research questions of the study and the selected theoretical framework.  

 

Interviews can be effective if the researcher wants to increase the motivation of the 

respondent to give more useful and less vague answers. Further, it is easier during a face 

to face interview to correct misunderstandings and ask for clarifications in order to get 
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more correct and complete data (Foddy, 1993, 128; Kidder & Judd, 1986, 223, Marshall 

& Rossman, 1999, 108).  

 

The personal interaction may also involve limits. For example, the appearance and 

personality of the interviewer or respondent may influence the process. The behaviour 

during the interview may also have an impact of the outcome of the interview (Blanche & 

Durrheim, 2003, 282; Kane, 1995, 69; Keats, 2000, 66-68). Another weakness in 

interviewing is if the respondent does not give truthful and/or accurate statements (Berdie 

& Anderson, 1974, 11; Marshall & Rossman, 1999, 110). The respondent may have a 

motivational bias and may also only produce socially desirable answers.  

 
3.6.1 Sampling design  
 

The sample selection method utilised in this study is described as targeted or purposive 

sampling. Purposive sampling means that there was a specific purpose in mind when 

selecting these people. The selected people are considered as representative of some 

category of interest to the study. It could mean for example some typical people from a 

number of typical environmental groups (de Vaus, 1995, 78; Labovitz, 1976, 51).  

 

This kind of sample selection means that the participants that took part in this study were 

not selected randomly. The selection was instead founded on information identified in the 

literature and in Internet references. During this search the researcher put together a list of 

people and organisations that seemed central to the topic.  

 

One weakness with using a non-random sample selection technique is potential bias when 

the researcher picks the ‘typical’ people of some category (for example from non-

governmental organisations). Another limitation is that the conclusions identified from a 

non-random sample can be limited to only that sample and usually only weak 

generalisations can be made (Glesne & Peshkin, 1992; Labovitz, 1976, 47). 
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While maybe not ensuring representativeness, this non-random selection technique can 

provide useful information (Flyvbjerg, 2001, 79). The reason for selecting the purposive 

sampling format as the most appropriate to use in this study was because the people 

selected were seen as especially knowledgeable about the subject and could contribute to 
answering the research questions. Further, a more in-depth understanding of the 

phenomena was sought which made this sampling format an appropriate choice. 

 
Another sample method utilised was snowball sampling. This means that the initial 

interviewees suggested other relevant people to interview  (Neuman, 1994, 197). As 

Bouma (2000, 122) says in this way the sample grows like a snowball when you gain 

assess to more and more valuable people for the study. It was appropriate to use this 

sampling format in this study because the initial respondents lead the researcher to a 

network of people that were especially contributing to the study who the researcher did 

not originally know of (Glesne and Peshkin, 1992, 27; Labovitz, 1976, 51). The 

participants selected were judged by the researcher to be of specific appeal, especially 

informative and relevant to the aim of the study.  
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The sampling selection was based on which respondents would be able to contribute with 

relevant and insightful knowledge to the study’s overall research questions (Blanche & 

Durrheim, 2002, 45; Marshall & Rossman, 1999, 72). The sample size for this study was 

determined by practical constraints, such as time, resources and accessibility.  

 

The respondents were all selected on the basis of their ability to provide useful data and 

perceptions about the subject and related themes. The respondents have practical 

experience in the matter or a lot of information about the issue. The researcher made a 

conscious effort to include and chose individuals to partake in the study from a wide 

range of backgrounds and professions. The perspectives that all of the groups bring to the 

study is a valuable component to the overall analysis.  

 
The respondents selected for this study were representatives of non-governmental 

organisations, governmental organisations and corporations that significantly use mercury 

in their products or processes. Further, scientists were also consulted on the mercury 

issue. The respondents were both male and female, different age groups and different 

educational backgrounds (as shown in Table 3.1), note that the names shown in the Table 

are pseudonyms.  
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Table 3.1 Respondents interviewed in Australia and Sweden 
 

 
Name 

 

 
Gender 

 
Location 

 
Occupation 

 
Cecilia Olsson 

 
Female 

 
Sweden 

Governmental 
agency concerned 

for the environment 
 

Emil Bergqvist 
 

Male 
 

Sweden 
Governmental 

agency concerned 
for the environment 

 
Marie Larsson 

 
Female 

 
Sweden 

Governmental 
agency concerned 

for the environment 
 

Elisabeth Axelsson 
 

Female 
 

European Union 
Governmental 

agency concerned 
for the environment 

 
Roger Evans 

 
Male 

 
Australia 

Governmental 
agency concerned 

for the environment 
 

Steve Macarthur 
 

Male 
 

Australia 
Governmental 

agency concerned 
for the environment 

 
Carolyn O’Brian 

 
Female 

 
Australia 

Governmental 
agency concerned 

for the environment 
 

Nils Holmgren 
 

Male 
 

Sweden 
 

Non-governmental 
agency 

Rasmus Forsberg Male Sweden Non-governmental 
agency 

 
Olle Bengtsson 

 
Male 

 
Sweden 

 
Non-governmental 

agency 
 

Karen Harrison 
 

Female 
 

Australia 
 

Non-governmental 
agency 

 
Robert O’donell 

 
Male 

 
Australia 

 
Non-governmental 

agency 
 

Sharon Callahan 
 

Female 
 

Australia 
 

Non-governmental 
agency 
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Ulrika Ekdahl 

 
 

Female 

 
 

Sweden 

 
 

Business using 
products/processes 

with mercury 
 

Fredrik Dahlberg 
 

Male 
 

Sweden 
Business using 

products/processes 
with mercury 

 
Britta Bjork 

 
Female 

 
Sweden 

Business using 
products/processes 

with mercury 
 

Adam Donelly 
 

Male 
 

Australia 
Business using 

products/processes 
with mercury 

 
Neil Parker 

 
Male 

 
Australia 

Business using 
products/processes 

with mercury 
 

Donald White 
 

Male 
 

Australia 
Business using 

products/processes 
with mercury 

 
Per Andersson 

 
Male 

 
Sweden 

 
Scientist 

 
Gustav Blomqvist 

 
Male 

 
Sweden 

 
Scientist 

 
Magnus Engstrom 

 
Male 

 
Sweden 

 
Scientist 

 
John Crawford 

 
Male 

 
Australia 

 
Scientist 

 
Gregory Morris 

 
Male 

 
Australia 

 
Scientist 

 
Paul Gilmore 

 
Male 

 
Australia 

 
Scientist 

 
 

3.6.2 Constructing the interview questions  
 

The interview questions focused on exploring the attitudes and knowledge of key 

stakeholders from non-governmental organisations, businesses, scientific institutions and 

governmental agencies. The researcher asked the respondents for particular facts as well 

as their opinions of certain occurrences.  
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The theoretical framework chosen for this thesis assisted in shaping the interview 

questions, as did the gaps identified in the literature review and the main research 

questions. The interview questions were based on Beck’s arguments of how people define 

risks and his description of modern risks in socities today. The key concepts that were 

useful for this thesis in Beck’s work are outlined and described in chapter 2.8 and 2.9. 

 

The interviews were semi-structured. The semi-structured format entails developing an 

interview schedule, which contains a list of key topics or points that the researcher will 

cover. A semi-structured format promoted discussions and unconstrained conversations 

(Fontana & Frey, 1994, 361; Kane, 1995, 64). This format was selected to generate more 

significant and detailed data. 

 

Open-ended questions were utilised to understand the phenomena studied without 

imposing any answer alternatives. The respondents were encouraged to express 

themselves in their own words (Keats, 2000, 35; Kidder, 1986, 248). With this approach 

unanticipated findings can be discovered. It can also contribute to more detailed and 

extensive data. Open questions are also used to more deeply uncover the participants’ 

views and perceptions (Blanche & Durrheim, 2002, 295; de Vaus, 1995, 86; Neuman, 

1994, 277). 

 

During the development of the interview questions the researcher checked if each of the 

interview questions were connected to the three main research questions. The researcher 

also verified that the interview questions were consistent with the selected theoretical 

framework in order to add/delete unnecessary interview questions that were not really 

relevant to the thesis. 

 

Some typical questions would be for example: 

What do you see as the major risks associated with mercury? And what has been done so 

far to manage the risks of using mercury in different products and processes? (See 

Appendix 1 for the full interview schedule). 
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3.6.3 Pilot testing  
 

An evaluation was made to make sure that the interviews would yield useful data. The 

main aim of a pilot study is to detect any problems with the interview questions and the 

layout (Denzin, 1994, 213; de Vaus, 1995, 99; Marshall & Rossman, 1999, 73).  

 

Pre-testing of the interviews was undertaken with three participants. These people were 

chosen on the basis of their resemblance to the targeted people that were going to be 

interviewed for this study. Further, the pilot test participants were people who were in 

similar fields to the people that would be interviewed later. Hence, they were useful in 

examining and discovering which interview questions needed further development. 

 

Before the pilot test the respondents were informed that it was a pilot test and that their 

role in the pilot test was to assist in improving the actual interview questions of the study. 

Another aim of the pilot test was to practice and improve the researcher’s interview skills 

(de Vaus, 1995, 81; Kane, 1995, 62). Any data that was gained from the pilot test was not 

included in this study. 

 

Following the pilot test the respondents were asked additional questions in order to 

identify any problems with the interview question format. These questions asked for their 

overall impression of the interview, how the order of the interview questions seemed, the 

wording of the questions (for example if the language of the questions was clear and 

simple). Also, the researcher asked if there were any confronting questions that would 

make the respondents feel uncomfortable and not willing to answer (Bouma, 2000, 66).  

 

The participants of the pilot test suggested some minor wording changes in order to 

increase the clarity and flow. However, it was concluded that the overall interview 

question format was adequate. The information that was gained from the pilot testing was 

used to refine the interview questions where it was necessary.  
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The pilot test was useful because it was a chance for the researcher to practise her 

interviewing skills such as using the recorder and overall manner during questioning 

(tone of voice, speed of questioning, encouraging fuller answers). The testing of the 

questions also helped to see the amount of time a possible interview would take and if the 

length was adequate or not (Blanche & Durrheim, 2002, 129). 

 

After the pilot test the researcher looked at the phrasing of each of the interview questions 

for relevance, redundancy, and flow. Words that were confusing and leading questions 

were removed. It was made sure that the questions content involved clarification and 

simplicity to avoid respondents misunderstanding the questions (Bouma, 2000, 66; de 

Vaus, 1995, 81).  

 

The interview questions were continuously checked to see if they addressed the main 

research questions. Questions that generated more or very little data were noted so that 

some questions were deleted or added to achieve a set of useful questions (de Vaus, 1995, 

83). Answers, which resulted in just a no and yes answer, were rectified to become 

questions where the participants would be more inclined to give more full and elaborate 

answer.  

 

3.6.4 Conducting the interviews 
 

Before an interview the researcher phoned or emailed the prospective respondent and told 

them briefly about the study and about the researcher. Things explained would be the 

approximate time an interview would take and what topics would be covered and type of 

questions. 

 

If they were interested an information sheet was sent out to the respondents that provided 

more detailed information about the research and the respondents’ role in the study. It 

was explained in the information sheet what was expected from the respondents and the 

contact details of the researcher if they decided to participate in the study. For those who 

were willing to partake in the study a time, date and venue was set for the interview.  
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In total 25 interviews were undertaken. An additional twenty-four people were asked to 

partake in the study but they did not want to. These were people from different 

professions and backgrounds and they had different reasons for not being willing or able 

to participate. The most common reasons for not wanting to partake as an interviewee in 

the study were: 

 

 They felt like they did not have enough knowledge about the subject for them to 

contribute. 

 They felt like they had only to old knowledge and did therefore not want to contribute 

to the study. 

 They had no time to partake in the study. 

 Other reasons (for example, a few subjects terminated their occupation before the 

interviews could take place). 

 

The researcher asked before each interview commenced if they wanted to know any more 

about the research or if they had any questions. Sometimes additional verbal description 

or a short presentation additional to the information sheet was necessary to make the 

respondents feel properly informed.  

 

The interviews were all tape-recorded after receiving the participant’s permission. 

Recording with a tape recorder was done in order to have a more detailed and more 

accurate account of what was said during the interview, which is useful during the data 

analysis stage (Fontana & Frey, 1994, 361). The researcher also took notes during the 

interview to note down important points, such as sentences that needed to be clarified, 

elaborated or needed more detailed explanation. 

 

The majority of the interviews were conducted in the respondents working places. The 

interview took place in a closed room in order to have privacy and to ensure that there 

were no disturbing surrounding sounds that would impact on the quality of the recording. 

Due to geographical proximity some interviews were made by telephone. The advantages 

with telephone interviews are that they minimise potential interview bias. For example, 
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the appearance of the interviewer and facial expressions is no issue (Blanche & 

Durrheim, 2002, 129). However, the disadvantage is time differences between countries 

or cities and also long distance call expenses. Also there were on a few occasions static 

telephone lines when calling overseas, which made it slightly difficult to listen to the 

recording later when transcribing. 

 

All the interviews in Sweden were made via telephone. However, these interviews were 

recorded with a telephone recorder device to get an accurate record of the whole 

conversation. The researcher used the ‘Telephone Recording Controller’ from Joytel, 

model number GT – RC 008. It should be noted that similar forms of detailed and rich 

data was generated from both the telephone and the face to face interviews. 

 

The interviews took about 40-60 minutes each and were conducted in both Swedish and 

English. Twelve interviews were made in Sweden and twelve in Australia. One was also 

made with a representative of the European Union. This was done because Sweden is a 

member in the European Union and the researcher wanted to have a complete picture of 

Sweden’s standpoint. After the interviews the tapes were transcribed and a summary was 

sent out to all the participants with the general findings from the interviews. 

 

As this was a bilingual study it presented some challenges. Making two sets of interview- 

questions in both languages (Swedish and English) and also translating the notes and 

transcripts from the Swedish interviews into English was an extra time consuming task. 

However, since the researcher is fluent in English and Swedish it was not necessary for 

the utilisation of a translator. Being able to communicate well in both languages is an 

advantage during interviewing in order to achieve complete and useful data, it also 

ensured a better relationship with the Swedish respondents. Further, no important 

wording, emphasis or emotional context was lost during translation. 
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3.7 Ethical process 
 

Ethical concerns were taken into account in this study. The aim of performing the 

research in an ethical manner is to safeguard the welfare of the participants in the study 

(Blanche & Durrheim, 2002, 65, Marshall & Rossman, 1999, 79). Efforts were made to 

ensure that none of the respondents were at any risk when participating in this study. 

 

Before an interview an information sheet was sent out to the respondents. The 

information sheet explained the purpose of the study. The document also included the 

contact details of the researcher if the respondents had any additional questions or needed 

any further explanations. The information sheet also described the participant’s role and 

relevance in the study, what risks might be involved and where to lodge a complaint if 

necessary. In addition, consent forms were given to the participants. Both the information 

sheet and the consent form explained that the participants were partaking on a voluntary 

basis and that they were free to withdraw from the study at anytime without any 

explanation. It was also explained that they were participating on an anonymous and 

confidential basis (see Appendix 2 and 3 for the information sheet and the consent form).  

 

The consent form was signed and obtained from the respondents before the interview 

proceeded and with the respondents’ permission the interviews were taped. After the 

interview the respondents received a summary of the general findings of the interview. 

The respondents were encouraged to contribute with any eventual comments on the 

summary. The purpose of the summary was to eliminate any misunderstandings and for 

the participants to comment about anything before the thesis was published. The 

participants could also check the accuracy of their quotes and whether they would want 

them to be published. This process enables a better relationship between the respondent 

and the interviewer and can create more trust (Marshall & Rossman, 1999, 110). 

 

To eliminate the opportunity for the respondents to become negatively affected when 

participating in this study, the data collected was reported in general terms and did not 

involve any identifying features (Keats, 2000, 29; Pratt & Loizos, 1992, 59). The 
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researcher made sure that no individual names, contact details or answers were disclosed 

or could be identified in the findings from the interviews. All the participants that were 

interviewed were given a pseudonym in the thesis.  

 

All the interview tapes, the transcripts of the interviews and the consent forms were kept 

in a closed and locked cabinet. The audiotapes used were destroyed after analysis. The 

transcripts will be kept in a locked filing cabinet for five years and will later be destroyed. 

 

3.8 Data Analysis 
 

“Entire worlds of meaning are condensed into the shortest of texts” 

  (Blanche and Durrheim, 2002, 408) 

 

Generally there are no clear borders where the data collection ends and where the data 

analysis begins (Dey, 1993, 9-12; Ezzy, 2002, 62; Glesne & Peshkin, 27). In this study 

the interpretation of the data was conducted simultaneously with the accumulation of the 

data material. After any data was collected, the researcher tried to organise the 

information and tried to understand the meaning of it. The main aim of analysing the data 

is to simplify the information and then convert it into an answer to the original research 

questions  (Aronson, 1994; Bouma, 2000; Neuman, 1994, 405).  

 

There are several computer programs that can be used for the data analysis stage such as 

Nudist, Nvivo and Leximancer. These computer programs can aid in storing and 

retrieving data. The computer software can also look up terms or strings of words and 

create codes. It can check which terms come up more frequently and some computer 

programs can also say which terms are central (Dey, 1993, 57-60). However, in this study 

the researcher did not use a computer program to assist in the analysis of the data. The 

researcher was able to manage and structure her work manually due to the smaller sample 

size. Further, the researcher wanted a more personal and deeper knowledge and insight of 

the data material.  
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The analysis undertaken in this study is so called thematic analysis and pattern analysis. 

This means the analysis aimed to find themes and patterns of behavior and living in the 

data material (Aronson, 1994; Ezzy, 2002, 88). The technique selected for this study to 

analyse the data is seen as the most helpful. It aided in the management and interpretaion 

of the collected data so that the research questions could be answered. Data Analysis was 

made by triangulating sources of information from national governmental agencies, non-

governmental organisations and corporation’s etc. Collecting data from as many sources 

as possible compensates for bias and improves the reliability of information (Denzin, 

1994, 241; Fontana & Frey, 1994, 365-370; Hakim, 1987, 61). 

 

The data collected from the interviews were transcribed word for word from the 

audiotapes. Even pauses and any significant change of the tone of voice were noted down 

and considered for emotional context. It took about six to seven hours to transcribe each 

interview. After each initial transcription the researcher read through the transcription 

once more while listening to the tape again. This was done in order to verify the accuracy 

of the transcription.  

 

All the data collected from the study was first organised. The information was read 

through many times and notes were taken over significant points. Things that came to 

mind during this process were written down. A general cleaning up of the material was 

made to make it more manageable and to push the most relevant material into focus (Dey, 

1993, 10; Marshall & Rossman, 1999, 152). 

 

Following this task, dominating themes were identified in the material. These themes 

were highlighted with a colored marker. A theme in this thesis is defined as recurring 

ideas, topics, terms, events and sentences and which describes what is central in the text. 

As Blanche and Durrheim (2002, 143) argue: “themes should ideally arise naturally from 

the data, but at the same time they should also have a bearing on your research question.” 

Ulrich Beck’s ‘risk society’ theory also assisted in identifying themes.  
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The bits of texts such as sentences, paragraphs and phrases that were of the same 

thematic idea were then coded (Dey, 1993, 57; Ezzy, 2002, 86). In this study 

abbreviations of key words served as labels. Coding the data makes it easier to search the 

data, to make comparisons and to identify any patterns. Some codes were developed 

before transcribing the interviews. These codes represent the ideas and concepts from 

Beck’s theory. However, other codes also emerged from the data as the researcher read it. 

Examples of some themes that were identified are: 

 

 Human induced 

 Five senses 

 Environmental risks 

 Cultural risks 

 Nations Management 

 legislation, goals 

 Outreach to public, information, education 

 

For a full list on codes see Appendix 4. 

 

The researcher grouped all the coded material into like-minded piles and labeled these 

piles under a heading, so-called categorising (Ezzy, 2002, 62; Stromquist, 1999, 13). The 

researcher looked for patterns in the piles and relationships between them. Subsequently 

they were set in a purposeful sequence and the building up of the chapters of the thesis 

begun.  

 

3.9 Conclusion 
 

This chapter described the research process and a more detailed description of the 

research questions. The researcher employed multiple case study methodology and 

selected Australia and Sweden as cases. The main reason why Australia and Sweden 

were chosen was that both countries have significant releases of mercury.  
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The theoretical framework chosen for this study is Ulrich Beck’s theory of ‘risk society.’ 

Beck’s risk society theory assisted during the development of the main research questions 

of the study. Further, specific themes were drawn from his work and used in the data 

analysis stage. 

 

The researcher accumulated data through document searching and interviewed key 

stakeholders from non-governmental organisations, governmental agencies, academic and 

research institutions and corporations. The purpose of conducting interviews was to 

gather useful primary data. The interviews were semi-structured and some were face to 

face and some were over the telephone. Before the interviews commenced a pilot study 

was conducted which tested the adequacy of the interview questions in areas such as 

clarity of wording and length of the interview in terms of time.  

 

In this study the two non-random sampling techniques purposive sampling and snowball 

sampling were utilised. The sampling selection was based on which respondents would 

be able to contribute with relevant and insightful information to the study’s overall 

research questions. All interviewees have practical experience or vast knowledge and/or 

insight about the mercury issue. It was ensured that ethical issues were identified in the 

study and addressed so that none of the respondents would be negatively affected by their 

participation at any time in this study. All interviewees were participating on a 

voluntarily and confidential basis.  

 

In the data analysis stage the information and materials accumulated during the study 

were broken down into more manageable components and the researcher related the 

collected data to the research questions. The data analysis process was undertaken in 

these steps: 

 

1. Organising the data 

2. Identifying themes  

3. Coding the data 

4. Search for patterns and relationships between themes 
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5. Grouping similar codes together 

6. Interpreting the data and creating explanations 

 

Following these tasks the researcher started writing down the findings, and the building 

up of the thesis started. 
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THE ELEMENT MERCURY 
 
4.1 Introduction 
 

The following chapter first presents the chemistry of mercury and its forms in the 

environment. It then outlines the transport and biogeochemical cycle of mercury in the 

environment and the toxicology of the metal and its compounds. The environmental and 

human health impacts of mercury release into the environment will also be reviewed. Past 

research that this study builds upon will also be reviewed. 

 

4.2 The chemistry of mercury 
 

Mercury is an element and occurs naturally in the earth’s crust and in the environment 

(Davy, 2001, 6; US EPA, 2004a). The average amount of mercury in the earth’s crust is 

0.05 mg/kg and is one of the heavy metals. Synonyms for mercury are quicksilver, 

hydrargyrum and liquid silver (Mercury exposure, 2005a, Reeve, 2002; UBEP, 2002, 

117).  

 

Mercury exists in several different ores and has a wide distribution geologically. Major 

deposits are found in regions such as Almaden in Spain, Slovenia, Kyrgyztan, Monte 

Amiata in Italy, California in the United States and Pinchi Lake, British Columbia in 

Canada (European Commission, 2006, 4; McAuliffe, 1977; Warfvinge, 1997, 235). Two 

minerals are predominantely mined for mercury, cinnabar and metacinnabarite. Cinnabar 

usually has a brilliant red colour while metacinnabarite is greyish black. Cinnabar (also 

Chapter 

4 
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Formula: Hg 
 

• Atomic number: 80 
 
• Melting point: – 38.9 C 
 
• Boiling point: 356.9 C 
 
• Molecular weight: 200.59 

 

 

 

referred to as cinnabarite) is the most common source of mercury recovery. It is a mineral 

consisting of mercuric sulfide (European Environmental Bureau, 2005, 25; Eustace et al., 

2004, 17; McAuliffe, 1977; Schroeder & Munthe, 1998). Figure 4.1 explains some of the 

physical and chemical properties of mercury. On the periodic table the chemical symbol 

for mercury is Hg, from the Latin word - Hydrargyrum - meaning liquid silver or “alive 

silver,” referring to its colour and mobility when in a liquid state (Davy, 2001; 

Warfvinge, 1997,236).  

 

 Mercury exists as a silver coloured liquid at room 

temperature and pressure, but can easily vaporise 

into a  colourless and odourless gas (Lichtfouse, et 

al., 2005). Mercury is the only metal that is liquid 

at room temperature and it is also the heaviest 

known elemental liquid (Mercury exposure, 

2005a; Moore, 2003, 50; Schroeder & Munthe, 

1998, 809-811). 
 

Figure 4.1 Chemical properties of mercury  

 

The behaviour of mercury depends on its physical and chemical form. Mercury can exist 

in three main chemical states (Schroeder & Munthe, 1998, 810; US EPA, 2004 a; 

Wangberg et al, 2001):  

 

 Elemental (pure, metallic) mercury (Hg (0)) 

 

 Inorganic/ionic mercury (such as mercuric sulphide (HgS), mercuric oxide (HgO)  

 

 Organic mercury (such as dimethylmercury, ethylmercury and methylmercury) 

 

Natural releases of mercury occur via volcanoes, forest fires and evaporation from oceans 

and soil (European Environmental Bureau, 2005, Williams, 1997). However, due to the 

metal being employed extensively in many different products and processes, (this will be 
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described more in detail in chapter 5), there is an anthropogenic release that has made 

mercury levels rise in the atmospheric pool. 

 

Mercury has been mined and used for more than 2000 years (Nriagu, 1996, 223; Mercury 

exposure, 2005c). It is used in many industrial, occupational, household and healthcare 

processes due to its diverse and adaptable properties (Hartung & Dinman, 1972, 11-12; 

Warfvinge, 1997, 235). For instance, mercury can be used to conduct electricity, measure 

temperature and pressure, and act as a biocide (D’itri & D’itri, 1977, 141; Goldwater, 

1972, 109). Mercury easily alloys and combines with most common metals, such as 

silver, tin and gold, to form amalgams (Benjamin et al., 2003; Hinton et al., 2003). This 

phenomenon has various uses, for example in the gold and silver extraction industry 

(Hilson, 2002; Taylor et al., 2004; Veiga, 2004b). 
 

As early as the 1950s it was discovered that mercury could have a significant effect on 

human health, ecosystems, and wildlife (Appleton, et al., 2004; George, 2001, 45-47; 

Moore, 2003, 55). Human health concerns were particularly prominent when fish and 

other biota affected by mercury were consumed (Bose-O’reilly, et al., 2003; Selin, 2005; 

Taylor et al., 2004).  

 

4.3 Environmental effects of mercury 
 

Mercury is an element, and thus does not degrade through natural environmental 

processes, nor is it destroyed by combustion (Naturvårdsverket, 2004; Nriagu, 1996). 

When mercury is released it remains in the environment indefinitely, and is continuously 

released back into ecosystems (Lichtfouse et al., 2005, 197; Zero mercury, 2005).  

 

Elemental mercury is the dominant form of mercury in the atmosphere and is the most 

volatile (DEH, 2005c). When elemental mercury is released into the air it remains in the 

atmosphere until it reacts with ozone to form ionic mercury/inorganic mercury 

(Baumann, et al., 1999; Carnie, 2003; Mercury exposure, 2005a). Ionic mercury in the 

atmosphere is highly soluble and, thus, eventually returns to the earth’s surface as 
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precipitation, depositing on land and in water bodies (US EPA, 2004a; Warfvinge, 1997). 

Bacteria that reside in water bodies and sediments absorb the inorganic mercury and 

convert it into an organic form, methylmercury. This process is called methylation (Davy, 

2001, 7; Williams, 1997, 4; Schroeder & Munthe, 1998). It is in this organic form that 

mercury is very toxic and dangerous to humans and wildlife (Eustace et al., 2004, 17; 

UNEP, 2002, 72-77). Figure 4.2 presents the chemical reactions from mercury to 

methylmercury and the forms of mercury in the environment. Human activity (such as 

burning of coal for energy) increases oxidation of mercury to the atmosphere and 

subsequently the methylation of mercury in sediment, water and soil. Methylation will 

worsen the effects of mercury, while demethylation will mitigate the effects of mercury 

(Baumann et al., 1999; Zero mercury, 2005). 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.2. Chemical reactions during methylation (based on UNEP, 2002). 

 

Plankton consumes bacteria that contain methylmercury, and are then consumed by 

organisms higher in the food chain. Thus, methylmercury moves up the food chain 

(Hartung & Dinman, 1972, 167; USGS, 2004). 

 

Mercury is a highly bioaccumulative substance. This means that it builds up in the tissues 

of organisms and the mercury is eliminated at a very slow rate (Davy, 2001, 7; FSANZ, 

2004). Moreover, the mercury biomagnifies, which means that the concentrations become 

 

  

Hg0 
      In atmosphere  
 
     Methylation 
          Hg2+                 CH3Hg+ 
In soil, water, sediment                     In biota 

 
 
Demethylation     

 



 95 

increasingly greater as it moves up the food chain (Hilson, 2002, 58; Selin, 2005, 24). 

Hence, large predatory fish (such as salmon, pike and swordfish) and fish-eating animals 

(such as polar bears, eagles and dolphins) at the top of the food chain, acquire the largest 

doses. The predators get all the mercury that has bioaccumulated in the tissues of its prey 

(BBC, 2001; Williams, 1997, 7-8; Winalski et al., 2005, 9; US EPA, 2005).  

 

People can also be at the top of the food chain and take in the mercury from the 

organisms below them in the food chain such as fish (Baumann et al., 1999, 3; Bjornberg 

et al., 2005; Davy, 2001, 7). Levels of mercury in fish vary by species, size, age and the 

water-body. Mercury concentrates in the muscle tissue of fish (unlike other pollutants 

such as dioxins and PCB, which concentrate in the skin and fat) mercury cannot be 

filleted or cooked out of the fish (USGS, 2004; Zero mercury, 2005).  An example of 

mercury’s path and transformation in the environment up the food chain is presented in 

Figure 4.3. 

 

 
 
 

 

 

 
Figure 4.3 The bioaccumulation of mercury (based on Warfvinge, 1997). 

 

Figure 4.3 demonstrates how mercury is accumulated as it moves up the food chain. It 

demonstrates how the mercury present in the water is converted to methylmercury by 

bacteria. Plankton and fish digest them. Animals such as seals will consume the fish. 

Subsequently, the fish or seals can be caught and eaten by humans. 
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Because of the bioaccumulation, it takes very little mercury to contaminate a lake and the 

fish in it. Studies show that mercury is so potent that one gram is sufficient to 

contaminate all the fish in a twenty-acre lake (Baumann et al., 1999; Davy, 2002, 2; 

Hilson, 2002, 58; Williams, 1997, 9). A higher concentration of mercury is usually found 

in smaller lakes, and water bodies with a higher content of humic matter. Further, older 

and larger fish tend to have higher concentrations (Lindqvist, et al, 1991; USGS, 2004). 

 

Studies (Beyer, 1996, D’itri & D’itri, 1977; Hylander & Goodsite, 2005) have shown that 

wildlife such as otters, eagles and whales, which feed on fish, have been adversely 

affected by mercury levels. Other wildlife species that are affected by elevated mercury 

levels are minks, raptors, osprey and seals. Impacts include death, reduced breeding and 

abnormal growth and functioning (Moore, 2003). For example, elevated mercury 

concentrations have impaired reproduction rates on loon and bald eagle populations in 

Canada. The effects include failing to incubate eggs, lower number of chicks, and 

abandonment of their nesting territory. Another study (Beyer, et al., 1996, 341-351) on 

several bird species, show that the impact of mercury exposure on birds includes kidney 

and liver problems, eggshell thinning, low egg production, low embryo and chick 

survival, and low survival rate among adult birds. One study (Kruuk & Conroy, 1991, 83-

94) suggests that otters have died prematurely from high mercury levels in their systems. 

Elevated mercury levels also affects micro-organisms in soils. Studies (Johansson, et al., 

1991; Swedish Chemicals Inspectorate, 2005a) show that the metal accumulates in the 

topmost layer of soils (such as forest soil) and that this impairs biological processes and 

organisms in the soil. 

 

4.4 Mercury exposure and health impacts for humans  
 

Humans may be exposed to mercury from various sources. Routes of exposure can be 

through inhalation, ingestion or absorbtion through the skin (Cain, 2004c; Eustace et al., 

2004, 18; Mercury exposure, 2005b, Moore, 2003, 50-51). Some sources of mercury 

exposure include dental amalgam fillings and the use of mercury-containing vaccines 

(European Environmental Bureau, 2005, 29; Nylander, 2006). People can also be exposed 
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if they break thermometers or thermostats that are made of glass. In some countries there 

is also exposure through the use of mercury-containing skin lightening creams. However, 

the primary exposure is from consumption of contaminated fish and animals (Bauman et 

al., 1999, 3; Selin, 2005, 23; Taylor et al., 2004, 1; Wennberg et al, 2006, 338). The Ban 

Mercury Working Group (2002, 3) estimates that more than one billion people around the 

world rely on fish as their primary protein source. Further, fish and wildlife are the 

economic basis of many communities and have been an important food source for 

centuries. Multiple studies (Johnsson, 2004; Wennberg et al., 2006) demonstrates a co-

relation between fish intake and mercury exposure, although it depends on the amount 

and species of fish. Bjornberg et al. (2005, 45-52) studied how increased fish 

consumption by Swedish women resulted in elevated mercury levels in their blood and in 

their hair.  

 

All three forms of mercury (elemental, inorganic, and organic mercury) can cause 

adverse health effects (Pacyna & Pacyna, 2002, 149). However, methylmercury is 

considered the most toxic form to humans and animals (Baumann et al., 1999,4; Pirrone, 

et al., 1995). Exposure to mercury is linked to central nervous system damage, kidney 

and liver damage, reproductive disorders, defects in fetuses and learning deficits 

(including lowered IQ and Attention Deficit Disorder). Mercury is also linked to 

impairment of speech, vision and hearing, lack of coordination of movements, mental 

disorders, and tremors in the body (Bose-O’reilly et al., 2000, 32-34; Goldwater, 1972, 

159; Moore, 2003, 55; Smith, & Smith, 1975; Williams, 1997, 6).  For an overview of 

mercury related health effects see Appendix 5. 

 

According to the World Health Organisation (WHO), mercury is a significant risk to 

human health, causing damage to the nervous system, even at low levels. Populations 

most at risk are those with high fish consumption rates and also pregnant women 

(FSANZ, 2004; Johnsson, 2004; UNEP, 2002). Once ingested, mercury is rapidly 

absorbed and easily penetrates the brain. Mercury can transfer from women to fetuses 

across the placenta and to infants through breastfeeding. Children that were exposed to 

mercury during pregnancy may later show delays in motor and mental development. 
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They can also have problems with attention span and memory coordination, and have 

delays in walking and talking  (Bjornberg et al., 2005; Friberg & Vostal, 35; Winalski et 

al, 2005, 8). Young children are more susceptible to mercury contamination than adults 

because developing bodies have weaker immune systems (Baumann et al., 1999, 3; Davy, 

2001, 7; Hylander & Goodsite, 2005, 2; Williams, 1997, 3-6).  

 

Another major source of human exposure is in the workplace, in industries where 

mercury and its compounds are used in products or processes (Campbell et al., 2003; 

Drash et al., 2003). Exposure to mercury is prominent in chemical manufacturing 

facilities, dental clinics, health care fields, thermometer factories, chlor-alkali plants, gold 

mines and metal smelter plants. Elemental mercury used in mining processes, for 

example, will easily evaporate (Clemente et al., 2004). The mercury vapour is colourless 

and odourless and enters the body via inhalation (Eustace, 2004, 18; Friberg &Vostal, 95; 

Winalski et al, 2005, 5). In the healthcare setting nurses and doctors are exposed to 

mercury thermometers and mercury blood pressure gauges (Colquitt, 1995). In dental 

clinics, nurses and dentists are affected by the utilisation of mercury containing teeth 

fillings (European Environmental Bureau, 2005, 29; Mercury exposure, 2005b; Nylander, 

2006).  

 

Hazardous mercury exposure in the workplace has persisted for centuries. For instance, 

the expression "mad as a hatter" (Mad hatters syndrome or Mad hatters shakes) comes 

from the occupational exposure of hat makers in the 19th century. Mercury salts were 

used in the production of fur felt hats to soften the animal hairs (Hylander & Goodsite, 

2005; Moore, 2003, 50). Hat makers inhaled mercury fumes during the hat production 

process and this resulted in symptoms such as speech impairment, distorted vision, 

trembling, dementia, abnormal personality and behaviour changes (Hylander & Meili, 

2005, 2; Medicinenet, 2007). The ‘Mad Hatter’ character in Lewis Carroll's story "Alice 

in Wonderland" got his name because hatters in that time often displayed erratic 

behaviour (Davy, 2001, 7; The Columbus dispatch, 2006). 
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WHO has set health guidelines and limits for mercury. The specified limit for mercury 

content in fish is 0.5 milligrams of mercury per kilogram of fish. WHO has also set a 

standard on tolerable weekly intake of mercury that is estimated as being safe for humans 

to be 1.6 micrograms per kilogram of body weight per week (FSANZ, 2004; Hylander & 

Goodsite, 2005, 3; UNEP 2002). 

 

4.5 Former incidents and research with mercury 
 

Past incidents of exposure in places such as Japan, Iraq and Peru demonstrate the impact 

of mercury on human health and ecosystems. The adverse effects of mercury were 

discovered as a result of the Minamata incident. From 1932 a chemical plant called the 

Chisso Corporation discharged methyl mercury chloride into Minamata Bay in the south 

of Japan (Moore, 2003). Chisso used mercury in the production processes for 

acetaldehyde and vinyl chloride (plastic production). Once in the bay's sediments, the 

mercury was absorbed and moved up the food chain (D’itri & D’itri, 1977, 29-30). 

 

In the fishing village of Minamata, on the Minamata Bay, rotten oysters became 

increasingly apparent in the 1940s. Other indications that something was wrong were that 

in 1951 fish were found floating in several areas in the bay and fish-eating birds fell from 

the sky (Smith & Smith, 1975, 180-181). In 1953 the cats in the area were observed to be 

showing abnormal behaviour such as not being able to walk steadily. The behaviour 

became known as ‘the dancing cat disease.’ The cat population also decreased 

substantially during this time (D’itri & D’itri, 1977; George, 2001).  

 

Many of the local residents regularly consumed seafood from the mercury-contaminated 

waters. In 1954 symptoms started to show up in people (such as coordination problems, 

tremors in the body, and hearing and speech impairment). The government organised a 

research group and the researchers brought healthy cats to Minamata and fed them locally 

caught fish. Soon the healthy cats developed the symptoms of local cats, and autopsies 

revealed high concentrations of mercury in the brains, livers, kidneys and hair (Moore, 

2003, 53-55). It was officially proven in May 1959 that mercury caused the illnesses 



 100 

(George, 2001, 45-48). However, the government did not announce that the discharges of 

mercury from the Chisso factory were causing the illnesses until 1968, and the Chisso 

company continued to emit mercury into the sea (D’itri & D’itri, 1977; George, 2001, 45-

48). From 1932 to 1968 it was estimated that 190-225 tonnes of mercury were emitted 

from the factory (Smith & Smith, 1975).  

 

Hundreds of people died from eating the contaminated fish, while thousands suffered 

from related illnesses, such as brain damage, blindness and deafness. Their children also 

suffered from nervous disorders and other illnesses (D’itri & D’itri, 1977, 29-30). During 

this period, 2252 patients were poisoned and over 1000 people died. There still exists an 

ongoing impact on human health in the area (George, 2001, 45-47; Smith & Smith, 1975, 

180-181). The economic compensation to victims has amounted to 71.5 million yen 

(European Environmental Bureau, 2005, 30; Hilson, 2002, 3; Hylander & Goodsite, 

2005, 9-10). The outbreak in Minamata made it clear that ingestion of mercury- 

contaminated fish was a risk both to human health and to the environment (Moore, 2003; 

US EPA, 2004).  

 

Another major incident of mercury poisoning occurred in Iraq in 1972 when the 

population ate bread made from flour that was seed-grain treated with a mercury-based 

fungicide. About 6, 500 cases of mercury poisoning were diagnosed and over 500 cases 

were fatal (Baumann et al, 1999, 4; Beyer et al., 1996, 341; Hylander & Meili, 2005; 

Selin, 2005, 25). Among the victims were pregnant women and, consequently, their 

unborn children were exposed. The victims showed the same symptoms as in Minamata 

such as vision impairment, mental retardation, and motor and coordination problems 

(Hilson, 2005, 3; Moore, 2003, 54-55; UNEP 2002, 42). 

 

One other incident that showed the dangers of mercury was in the Thor Chemicals case. 

Thor Chemicals Holdings Ltd manufactured mercury-based chemicals for biocides, 

textiles and soaps. It operated in England until 1987 when it shifted to Cato Ridge, Natal, 

in South Africa. One reason for the shift was that there were less stringent environmental 

and health regulations in South Africa (Barrat & Combrink, 2002; Gosling, 1997). Thor 
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Chemicals had already been subjected, in England, to numerous health safety inspections 

when several of their workers reported elevated mercury levels in their blood and urine 

samples (Ban Mercury Working Group 2002, 4; Williams, 1997,11). The Thor Chemicals 

plant in South Africa already had tonnes of mercury on the site but it also received 

thousands of tonnes of mercury and other chemical waste from the United States (such as 

Borden Chemicals) and Europe (Gosling, 1997; Meeran, 2003). The mercury waste in the 

plant started leaking into the soil, groundwater and connecting local rivers. These rivers 

are the city of Durban’s water source and are also used for fishing and swimming by local 

residents (Barrat & Combrink, 2002; Meeran, 2003). Evidence of the pollution from the 

waste came to light when analysis of the surrounding rivers and sediment showed 

elevated mercury levels (Gosling, 1997; Meeran, 2003). The leaking into the water 

caused several cases of mercury poisoning in the general public and employees on the 

plant were also adversely affected by the mercury (Gosling, 1997). Three workers died 

after having been exposed to mercury in their work setting, and over thirty suffered health 

problems that require life-long health care (Barrat & Combrink, 2002; Gosling, 1997; 

Meeran, 2003). 

 

Several studies have proven the adverse effects of mercury on human health (Dietz et al., 

2006; D’itri & D’itri, 1977; George, 2001; Johnsson et al., 2004; Smith & Smith, 1975). 

These studies suggest that people who eat seafood contaminated with mercury could 

suffer neurological and developmental defects. A study done in New Zealand on 200 

mothers and their children showed adverse mental development associated with mercury- 

contaminated food intake. In total 200 children from age 4 - 7 years old and their mothers 

were studied (Kjellstrom et al., 1986; Kjellstrom et al., 1989). The children studied 

showed delays in mental development and had neurological problems (Johnsson et al., 

2004, 259-261; Moore, 2003).  

 

Another population study was undertaken by Grandjean et al. (1997, 417-428), on fish 

consumption and child development in the Faroe Islands. The Faroe Islands are in the 

North Atlantic Ocean. Between the years 1986-1987 more than 1,000 children and their 

mothers were enrolled in the study at birth. The study showed that the population was 
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adversely affected by exposure to mercury from the consumption of pilot whale meat 

(Baumann et al, 1999, 4). The results showed that the mothers who regularly consumed 

pilot whale meat showed no adverse effects, but their children had neurological deficits 

such as cognitive delays, impaired motor and language development and irregular 

cardiovascular development (Johnsson et al., 2004, 259-261; Moore, 2003, 57-59; Selin, 

2005, 25). 

 

One study undertaken in the Seychelles by Davidson et al. (2000, 1-11) found no adverse 

impact on the population with a diet contaminated by mercury (Davidson et al., 2000). 

The Republic of Seychelles is an archipelago in the Indian Ocean north of Madagascar. 

Approximately 700 children and their mothers were involved in this study (Hylander & 

Goodsite, 2005, 2; Johnsson et al 2004). The study examined the fish consumption of 

pregnant women and their children’s development. However, no negative effect was 

found on the children (Moore, 2003, 59-61; Selin, 2005, 25). Even though the Seychelles 

study did not identify any adverse effects from mercury exposure through a fish diet, the 

Faroe Island study is still used as a benchmark for many countries’ health guidelines and 

mercury limits, such as the United States (Johnsson et al., 2004, 261). 

 

4.6 Conclusion 
 

Mercury occurs naturally in the earth’s crust. The most common source of mercury 

recovery is from the cinnabar ore. Mercury has the unique quality of being liquid at room 

temperature. It can also readily form alloys with other metals. This characteristic is used 

in, for example, the gold extraction industry (Warfvinge, 1997). 

 

Mercury is an element and can never break down or be destroyed by chemical reactions. 

Removing mercury from its deposits in the earth and applying it in society has proven to 

have had significant effect on human health, ecosystems and wildlife. When mercury is 

released into the atmosphere it returns to the earth’s surface as precipitation. Through 

methylation, micro-organisms in water bodies transform mercury into a more toxic 

compound, methylmercury. Mercury bioaccumulates in organisms in the environment. 
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Concentrations of mercury also become higher as it moves up the food chain. Thus, 

predators such as birds and fish-eating mammals accumulate higher doses of mercury 

(Davy, 2001). 

 

Humans can be exposed to mercury through the use of mercury-containing products, 

through occupational exposure (such as the dental profession) or through the 

consumption of contaminated fish and biota (Selin, 2005; Taylor et al., 2004). One study 

conducted in the Seychelles showed that there were no adverse effects from eating a 

marine diet with mercury content. However, the vast majority of studies (George, 2001; 

Grandjean et al. 1997; Johnsson et al., 2004; Smith & Smith, 1975) conducted around the 

world have determined the harmful impact of diets containing mercury.  

 

The knowledge about mercury toxicity and its associated risks to the environment and 

human health comes from studies of cases of acute poisoning of communities (Barrat & 

Combrink, 2002; Dietz et al., 2006; Moore, 2003). For instance, the release of mercury in 

Minamata in Japan resulted in multiple fatalities and sick people from eating 

contaminated seafood. Further, local wildlife and animals were also adversely affected. 

People suffered from illnesses such as loss of vision and hearing and mental disorders 

(D’itri & D’itri, 1977; George, 2001).  

 

These early studies demonstrate the toxicity and the dangers of mercury release and that 

human-kind, wildlife and the natural environment can be adversely affected by mercury 

exposure. The review of literature found that knowledge about how mercury is handled in 

individual nations is not complete. It is important to assess how countries manage their 

mercury risks. Since mercury is so toxic and can be harmful such research is vital. Hence, 

this marks this area as significant to research. 

 

Because of mercury’s availability, its toxicity and the way it bioaccumulates in organisms 

it is one of the most dangerous chemicals in our environment. Nevertheless, 

anthropogenic activities involving mercury use still persist. The application of mercury in 

different products and processes will be described in the next chapter.  
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GLOBAL SOURCES OF MERCURY 
 
5.1 Introduction 
 

The following chapter outlines the major global uses and releases of mercury. The 

chapter also presents the alternatives to these uses of mercury. This is done in order to 

observe what possibilities there are for decreasing the use of mercury in products and 

processes. This information was later used when comparing Sweden and Australia’s 

efforts in reducing mercury utilisation. Figure 5.1 shows examples of some of the global 

sources of mercury that will be discussed in this chapter. End of the line sources means 

sources of mercury release from the waste of these products and processes. For a full list 

of global uses of mercury in products and processes see Appendix 6.  

 

5.2 Mining and metal activities 
 

Mercury is naturally present in multiple minerals and thus it comes out as a by-product 

when other valuable metals are extracted (Greenfacts, 2005b; Hartung & Dinman, 1972, 

11; Pacyna & Pacyna, 2002, 150). For example, when mining for gold, silver, lead, 

cooper, nickel iron, steel, and zinc mercury will come out as a by-product. Usually the 

commercial mining industries collect the mercury and then sell it on the market 

(European Commission, 2006, 6; US EPA, 2004). 
 

Mining is one large source of mercury, but then there is also mercury release from 

refineries that process valuable metals. There is also a release from metal smelter plants 

Chapter 

5 
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(Hylander & Meili, 2003, 13-15; Mukherjee et al., 2004, 164). Smelting is the process of 

extracting valuable metals such as lead and gold from the ore concentrate by melting the 

rocks (Schroeder & Munthe, 1998, 811). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5.1. Examples of global mercury use. 
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Primary mercury mining occurs around the world. The largest producers of primary 

mercury mining are Algeria, Kyrgyztan, China, Italy and Spain. These mercury producers 

extract large quantities of mercury annually and sell it worldwide (European 

Environmental Bureau, 2005, 26; Greenfacts, 2005b; Hylander & Meili, 2005, 1; US 
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240 tonnes and China 200 tonnes mercury in year 2000 (European Commission, 2006, 4-

6; Hylander & Meili, 2003, 13-22). The world’s largest mercury mine in Almaden, Spain 

produced 673 tonnes of mercury in 1998. About 85 percent of that extracted mercury was 

exported (European Commission, 2006, 4; Kvicksilver, 2005). The mine is no longer in 

operation anymore but is preparing to close down (Hylander, 2002).  

 

The world production of primary mercury mining has been declining over the past few 

years. The total world production was 2252 tonnes in 1998, compared to 2888 tonnes in 

1997 (Hylander & Meili, 2003, 13-17; Mukherjee et al., 2004).  

 

5.3 Artisanal, small-scale gold mining 
 

For many developing countries (including Tanzania, Ghana, Brazil and Vietnam), 

artisanal5

 

, small-scale gold mining is the largest, single source of mercury release 

(Clemente et al., 2004, 161; Campbell et al., 2003, 325). Millions of people are engaged 

in small-scale gold mining and they use mercury to recover gold from sediment (Babut et 

al., 2003; Hinton et al., 2003, 99). Thus, countless people throughout the world are 

exposed to mercury through their work. The surrounding environment is also adversely 

affected by these operations (Filho & Maddock 1997, 231; Hilson, 2002, 57). 

The World Wildlife Fund (WWF) claims that approximately 3400 tonnes of mercury is 

released annually into the environment due to artisanal gold mining (WWF, 2007). These 

mining operations usually consist of a small number of legal and illegal miners who use 

rudimentary tools and techniques to extract minerals (Benjamin et al., 2003, 132; Tesha, 

2003; Unido, 2001a). Artisanal small-scale mining provides an important source of 

income to miners and their families, particularly in rural regions where economic 

alternatives are not available (Veiga, 2004b; Wagner, 2003, 6-7). The International 

Labour Organisation estimates that there are 13 million artisanal, small-scale miners in 55 

countries. Approximately 2.5 million are women and 250, 000 are children (Hinton et al., 

                                                 
5 The term refers to artisan or skilled labour production, usually on a small or individual scale. 
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2003, 99; Global Mercury Project, 2003). Table 5.1 illustrates the distribution of artisanal 

mining over different continents. 

 
Table 5.1 Numbers of workers in artisanal, small-scale mining in millions of people (Global 

Mercury Project, 2003) 

 

Region Number of miners (million) 

Asia, pacific 6.7-7.2 

Africa 3.0-3.7 

Latin America 1.4-1.6 

Developed countries 0.4-0.7 

Total 11.5-13.2 

 

 

Miners extract a broad range of minerals, with gold being the main product (Rambaud, et 

al., 1999; Taylor et al., 2004, 1). Miners use liquid mercury to extract gold from 

sediment. This is done in a process called amalgamation (Hawthorne, 2006; Van Stratten, 

2000b, 45-53). In the amalgamation process, mercury is added to gold-aggregated 

sediments (Appleton, et al., 1999; Benjamin et al., 2003, 134). The gold combines with 

mercury to form a pasty composite known as amalgam. Amalgam is denser than gold 

dust, which makes it easier to collect from the rest of the sediment through panning or 

filtering techniques. Bonded gold-mercury amalgam is then heated with an intense flame 

(usually over an open fire in a pan), and the mercury then becomes volatile, leaving the 

gold behind in a solid state (Babut et al., 1999; Clemente et al., 2004, 161; Hinton et al., 

2003, 99-107).  

 

Amalgamation is the gold extraction method most frequently employed by artisanal gold 

miners because it is considered reliable and inexpensive (Hilson, 2002, 57-58). However, 

this process results in extensive mercury emissions (Filho & Maddock, 1997, 231). The 

panning and amalgamation is commonly done along rivers and lakes, resulting in water 

pollution. For every gram of gold recovered, approximately five grams of mercury is 
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released into the environment. For example in Brazil, over 300 tonnes of mercury is 

annually lost to the environment due to small-scale gold mining (Hilson, 2005, 3).  

 

As much as 70-80 percent of all mercury used in artisanal gold mining escapes into the 

surrounding environment during the amalgamation process (Van Stratten, 2000a, 105). 

Both the discarded tailings and the vapour from the amalgamation process are likely to be 

transformed into methylmercury. This will accumulate in, and be transported up, the food 

chain in aquatic ecosystems (Bose-O’reilly et al., 2000; Drash et al., 2003). Not only is 

the environment affected but miners are also at risk. The miners regularly handle liquid 

elemental mercury and are exposed to mercury vapours when the bonded gold mercury 

amalgam is heated. The burning of the amalgam also directly exposes any bystanders to 

the vapours. This can result in health problems such as neurological problems (Appleton, 

et al., 2004; Rambaud, et al., 1999). People who eat fish and wildlife contaminated with 

mercury from these practises are also susceptible to health problems (Bose-O’reilly, et 

al., 2000; Harada et al., 2001, 285-290). 

 

Most of the miners are not aware of the negative associations with mercury release or 

they are financially motivated to still practise the methods with mercury (Hinton et al., 

2003). Miners may also not know about alternative methods to the amalgamation process 

(Global Mercury Project, 2003; Unido 2001a). The released mercury will affect 

surrounding ecosystems, the miners, any other people in the area and communities in 

adjunction to the mining activities (Harada et al., 2001, 285). Studies undertaken by 

UNIDO (Veiga, 2004b; Wagner, 2003; Unido, 1998) show that most miners have 

elevated mercury levels in their systems. Further, studies show that fish samples taken in 

several countries with extensive artisanal mining have mercury content higher then the 

set toxic standards by the World Health Organisation (Hilson, 2005, 2; Van Stratten. 

2000b). If measures are not taken to stop the release of mercury through gold mining, it 

will leave a legacy of contaminated food sources and irreparable ecosystems both during 

and after these activities have ceased.  
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5.3.1 Alternatives to artisanal gold mining 
 

Many alternatives exist to the mercury amalgamation process (Global Mercury Project, 

2005; Veiga, 2004a). These alternatives use no mercury or limit the release of mercury. 

One is the utilisation of retorts during the burning of mercury stage (Hinton et al, 2003, 

107; UNIDO, 2002a). A retort is a container in which the gold-mercury amalgam is 

placed and heated. Volatile mercury travels up through the tube and condenses in an 

adjacent cooler chamber. As much as 95 percent of the mercury can be recovered in this 

way and 5-10 percent more gold can be recovered with less mercury residue (Global 

Mercury Project, 2003). This means the process is made in a closed system, and the 

mercury is recycled so that the miner would not have to constantly buy new mercury 

(Veiga, 2004a, 22-30). There are a large variety of retorts. Some are made with stainless 

steel, while others use inexpensive cast iron. A home-made retort can be made by using 

standard water plumbing pipes. A retort can be made for less then US$-10 (Hinton et al, 

2003, 107; UNIDO, 2002a). 

 

Retorts are not very expensive, are simple to operate and allow for the reuse of mercury. 

However, miners rarely use retorts. There are different reasons for this. One is the 

misconception that some of the gold is lost during retorting (Tesha, 2003). Experiments 

using glass retorts can prove that the gold will not evaporate together with the mercury 

(Veiga, 2004a, 22-31). Another option is to have processing centres where skilled 

operators amalgamate concentrates in only one place.  Processing centres centralise the 

vaporising of mercury to limit the exposure both to miners and the environment (UNIDO, 

2002a). 

 

Even though there are numerous alternative technologies such as retorts available, the 

greatest obstacle preventing miner’s adoption of them is neither technological nor 

economic, but is educational. Artisanal, small-scale miners need information and 

education campaigns at grass roots level so that traditional habits can be broken (Global 

Mercury Project, 2003; UNIDO, 2001a). Since there is evidence of the negative health 
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impacts of mercury, they need to learn more about and subsequently employ more clean 

technologies. 

 

5.4 Coal-fired energy 
 

Trace amounts of mercury exist in all kinds of coal and other fossil fuels. Currently, 

electricity generation from the burning of coal is the largest anthropogenic source of 

mercury globally (Baumann et al., 1999, 3; Carnie, 2003; Hylander & Goodsite, 2005, 

10; Pacyna & Pacyna, 2002, 150). The mercury content in coal is on average 0.25 ppm, 

but varies from place to place (CSIRO, 1990). Mercury is released during combustion as 

both elemental and ionic mercury. Some of the mercury condenses on the ash and the rest 

passes into the stack of the coal plants (Greenfacts, 2005b; Selin, 2005, 23; US 

department of energy, 2004).  

 

In 2002, coal contributed to approximately 37 percent of the world’s primary energy 

demand, second only to oil. (Demirbas, 2002; Svensk Energi, 2007b). Despite 

environmental issues (such as the contribution of greenhouse gases and climate change) 

and competitive pressures from other fuels, coal is expected to remain a major energy 

source in the foreseeable future for many countries (Mukherjee et al., 2004, 164; WEC, 

2003; Pacyna & Pacyna, 2002, 161).  

 

Coal-fired power plants worldwide contribute approximately 1500 tonnes of mercury per 

year and are responsible for ¾ of all mercury emissions to the global atmosphere 

(European Environmental Bureau, 2005, 26; Pirrone et al., 1995; Schroeder & Munthe, 

1998, 811). This figure will not likely change unless alternative energy sources are used 

or clean technologies are applied to the smokestacks to minimise mercury emissions. 

 



 111 

5.4.1 Alternatives to coal fired power plants 
 

Mercury is difficult to control because it is present in the flue gas stream as a vapour 

(either in the elemental or ionic form) rather than as particulate matter like other metals. 

Several strategies before and after burning the coal need to be employed to remove the 

mercury efficiently. Improving the overall efficiency of the plant, using low mercury 

fuels, cleaning up the coal before combustion, or applying clean technologies can reduce 

mercury releases significantly from power plants (CSIRO, 1990; Hylander et al., 2003; 

Lee, 2004).  

 

One pre-combustion option includes coal cleaning. The coal is crushed into small chunks 

and is washed before being introduced into the power plant boiler for combustion (Lee, 

2004). This reduces the fly ash, sulphur content and mercury content. However, the 

amount of mercury reduced during this process depends on the coal type and the cleaning 

process (US department of energy, 2004; World Bank, 2007). 

 

Applying clean coal technologies is an effective option. This means cleaning up the 

chimney gases after the burning, and employing end of pipe techniques (Greenfacts, 

2005b). 90 percent of the mercury emissions could be eliminated through applying 

pollution control devices (Hylander et al., 2003; SN, 2007). Examples of some mercury 

control technologies for coal-fired power plants are: 

 

 Electrostatic precipitators 

 Wet scrubbers 

 Dry scrubbers 

 Baghouse filter 
 

Electrostatic precipitators are pollution control devices that filter particles, such as dust, 

from the power plant’s gas stream (Fossil Energy, 2003). The flue gas is passed between 

a series of aluminium plates where an electric field creates a charge on the particles. 

Subsequently, the particles are attracted toward the negative charge on the plates and 
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accumulate on them, where they can then be collected (European Environmental Bureau, 

2005, 42; IEA, 2007b). Electrostatic precipitators remove solid particles and can be 

effective in removing elemental and, in some cases, oxidised mercury. Electrostatic 

precipitators typically remove approximately 30 percent of the mercury, but this figure 

can be as high as 60 percent for elemental mercury (Pacyna & Pacyna, 2002, 154; US 

department of energy, 2004; World Coal Institute, 2007). 

 

Wet scrubbers are another form of pollution control technology. These devices use a 

scrubbing liquid to remove mercury and other pollutants from the flue gas stream. This is 

done by either spraying the gas stream with the liquid or by passing it through a pool of 

liquid to remove the pollutants (IEA, 2007d; World Coal Institute, 2007). For example, 

wet scrubbers are effective in removing oxidised (ionic) mercury from the power plant’s 

gas stream (Davy, 2001, 8; Pacyna & Pacyna, 2002, 154). They can remove about 75 to 

99 percent of the mercury (Lee, 2004; US department of energy, 2004). In coal power 

stations equipped with wet scrubbers, the ionic mercury is captured effectively, whereas 

elemental mercury may still be released into the atmosphere (CSIRO, 1990; European 

Environmental Bureau, 2005, 42; ICAC, 2007). 

 

Dry flue gas desulfirisation scrubbers are other devices that remove mercury through 

chemical reactions. Whether a scrubber is wet or dry depends on the amount of water 

used in the process (IEA, 2007a). Dry scrubbers can remove both oxidised and elemental 

mercury with total mercury removal as high as 90 percent when coupled with baghouse 

filters (ICAC, 2007; World Coal Institute, 2007). 

 

Baghouse filters are also known as fabric filters. They capture and collect particulates 

from the flue gas stream on a tightly woven fabric (IEA, 2007c). Baghouse filters are 

effective when filtering exhaust gases, and remove both elemental and ionic forms of 

mercury (European Environmental Bureau, 2005, 42). However, the effectiveness 

depends on the type of filter used and the temperature of the process (World Coal 

Institute, 2007). 
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The effectiveness of mercury capture at individual coal power plants varies greatly. The 

most suitable clean technologies for every plant depend on the type of coal, the design of 

the boiler, and the equipment used (Lee, 2004). When several mercury pollution control 

techniques are used together (such as scrubbers combined with baghouse filters) there is a 

more effective removal. This also takes care of other pollutants then mercury in the coal. 

One disadvantage with using clean technologies such as baghouse filters is that they later 

create mercury-contaminated waste. This waste could later release mercury and other 

toxic compounds into the air and groundwater if it is not managed adequately 

(Greenfacts, 2005b; Lee, 2004). 

 

5.5 Chlor-alkali production 
 

The chlor-alkali industry is one of the largest global sources of mercury today (Cain, 

2004a; Hylander & Meili, 2005). The term chlor-alkali refers to the two chemicals 

chlorine and alkali that are simultaneously produced as a result of the electrolysis of 

saltwater (Greenfacts, 2005a). There are over 140 chlor-alkali plants that utilise mercury 

still in operation worldwide (Cain, 2004a, Trip, 2004). It is argued (Hawthorne, 2006; 

Winalski et al., 2005, 3) that the average mercury-using chlor-alkali facility releases five 

times more mercury into the atmosphere than the average coal fired power plant. 

Mercury-using chlor-alkali plants do consume more elemental mercury than any other 

industry (Gronlund et al., 2005). 

 

Over the last few decades, increased awareness of the environmental and human health 

impacts of mercury has led to a decline in chlor-alkali plants that use mercury in their 

process. However, the chlor-alkali industry still constitutes one of the top mercury 

polluters (Schroeder & Munthe, 1998, 811; Pacyna & Pacyna, 2002, 155-156).  For 

example, applying mercury is still the most common way of producing chlor in the 

European Union (Eurochlor, 2005; Gronlund et al., 2005). In 2005 there were over 53 

operating chlor alkali plants that used mercury in 15 European countries (European 

Commission, 2004, 2-3; Winalski et al., 2005, 4). In 1995 the chlor-alkali industry in 

Europe was responsible for 14 percent of the total anthropogenic mercury emissions 
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(Gronlund et al., 2005; Hylander & Meili, 2005, 9; Wangberg et al, 2003). In 2000, the 

chlorine plants in fifteen member states of the European Union reported having used 105 

tonnes of mercury (European Environmental Bureau, 2005, 48; Hylander & Meili, 2003, 

13-15). 

 

The most common chlor-alkali chemicals are chlorine and caustic soda, with caustic soda 

usually being the by-product of chlorine manufacturing (Hartung & Dinman, 1972, 6; 

Greenfacts, 2005a). Chlorine is a green-yellow gas and is used in many processes and 

products such as in the manufacture of PVC. PVC is used for medical devices, blood 

bags, sterile tubing, catheters, construction and water pipes, etc (Eurochlor, 2005; 

Winalski et al., 2005, 2-9). Other applications of chlorine are for disinfecting drinking 

water and swimming pool water. Chlorine is useful for purifying water to minimise the 

impact of water-borne diseases such as typhoid, cholera and dysentery. Chlorine is also 

an ingredient in bleach (for laundry purposes, newspapers), pharmaceutical products 

(such as aspirin) and pesticides (EMAS, 2004; Eriksson, et al., 2006; Trip, 2004).  

 

Caustic soda is also known as sodium hydroxide. It is a colourless, odourless liquid and it 

is a strong alkali (Hydro, 2007). Caustic soda is used for the manufacture of products 

such as hard soaps and soap detergents, textiles, paints, glass, ceramics and in paper 

production (Eurochlor, 2005; Hydro, 2006). 

 

There are three types of methods to produce chlorine and caustic soda: the membrane cell 

process, the diaphragm cell process and the mercury cell process (Winalski et al., 2005, 

6). Figure 5.2 displays how chlorine and caustic soda are manufactured. The mercury cell 

process was first used in 1894. It entails pumping seawater or a saltwater solution (brine) 

through a vat of elemental liquid mercury (also called a mercury-cell). This catalyses an 

electrolytic chemical reaction (Hawthorne, 2006; Winalski et al., 2005, 14). The process 

uses mercury to act as a negative cathode in the electrolytic cells (Gronlund et al, 2005, 

Greenfacts, 2005a).  
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The mercury cell process requires the continued use of large quantities of mercury. 

Subsequently, the mercury-cell chlor alkali plants emit tonnes of mercury into the 

atmosphere every year. There is a constant and large release of mercury into the air (via 

the factory smokestacks), the surrounding soil around the plant, and to the wastewater 

stream by using the mercury cell process (Trip, 2004). 

 
 

 

 
          WATER         SALT ELECTRICITY 

 
        CHLORINE  SODIUM HYDROXIDE 

 
 

Figure 5.2 The chlor alkali process (based on Eurochlor, 2005; Winalski, 2005) 

 

Some of the mercury gets deposited within 100 km of the plant and the rest is carried far 

from the original source by winds. Emissions from mercury cell chlorine plants can 

therefore affect populations living in the vicinity of these plants (Gronlund et al., 2005). 

A study made by Wangberg et al. (2003, 29-41) measured mercury release near a chlor- 

alkali plant (Eka chemicals in Bohus) in Sweden. It showed that the soil around the 

mercury cell using chlorine plant was highly contaminated because of deposition of 

mercury. Even the caustic soda contains amounts of mercury (Cain 2004a, 169-172; 

Greenfacts, 2005a).   

 

PROCESS: 
 Diaphragm 
 Membrane cell 
 Mercury cell 
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There is also a release inside the chlor-alkali facility. Elemental mercury evaporates 

easily and contaminates equipment and the facilities. Spills and leakages are also 

common from the mercury cells (Gronlund et al, 2005; Pacyna & Pacyna, 2002, 155). 

This exposure can negatively affect the health of the workers in the chlor-alkali plant. 

The employees can inhale toxic mercury vapour or they can get mercury on their clothes 

and skin (Winalski et al., 2005, 5-11). 

 

Mercury release from chlor-alkali plants means increased levels of mercury in the 

environment, and subsequently in fish and wildlife (Winalski et al., 2005). Until the 

1960s mercury cell technology was the primary method used in the chlor-alkali 

production industry. However, the negative human and environmental outcome from the 

Minamata incident meant that these plants, in the 1970s, were either closed or converted 

to mercury-free technology, such as the diaphragm cell process. In 1997, mercury cell 

technology stood for approximately 24 percent of global chlorine production (Cain, 

2004a, 170-172; Trip, 2004).  

 

Decommissioned mercury cell-using chlor-alkali plants also constitute a problem for the 

environment and human health  (Mukherjee et al., 2004, 164). The chlorine plants that 

are no longer in function or have switched to other production methods, still have 

polluted soil around the plants (Cain 2004a; Hylander & Goodsite, 2005, 6-7; Lichtfouse 

et al., 2005, 198). The industry waste (such as used instruments, equipment and vats) that 

contains mercury can also continue to contaminate local environments and waterways 

(Winalski et al., 2005). It is essential to ensure that the collected old mercury from the 

decommissioned plants does not go to developing countries to be reused in, for example, 

artisanal small-scale mining (Cain, 2004a, 171-172; European Commission, 2004; 

Hylander & Meili, 2003). 

 

5.5.1 Alternatives to mercury cell chlor-alkali production  
 

The chlor-alkali plants that use the mercury cell method need to have a closed waste 

water system to ensure that excess mercury is not leaked into the environment (Trip, 
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2004). Using the mercury cell process in chlor-alkali plants is not a good option when 

looking at the potential environmental and health risks. Furthermore, the mercury cell 

method is not the most economically advantageous option for chlor-alkali plants.  

 

The membrane cell process is the most beneficial technology today for producing 

chlorine and caustic soda. For one, it is mercury free and it also uses less energy. Hence, 

from an environmental standpoint it is the most advantageous technology, this also saves 

the plant money in electricity bills (Hylander, 2002; Winalski et al., 2005, 6). The 

diaphragm cell process is also a better alternative then the mercury cell process. 

However, this method uses asbestos, so it is not the best alternative (Eriksson, et al., 

2006). 

 

It is significant from an environmental perceptive to ensure that the existing mercury cell 

processes are converted to cleaner mercury-free technologies. Conversion to mercury-

free technologies is practical and reduces overall costs for the plants. For instance, plants 

can save 15 percent of their electrical energy costs by converting (Winalski et al, 2005, 

13). There are also reductions in waste generation and hazardous waste collection. It is 

also fully possible to convert technologies while still being in operation, which means 

that the facilities do not experience any production losses (Cain, 2004a; Winalski et al., 

2005). Nations such as Japan have used mercury-free technology in their chlorine plants 

for fifteen years (Hylander & Meili, 2005; Cain, 2004a, 171). 

 

Decommissioned chlor-alkali plants are a significant source of old mercury (Cain 2004a; 

Hylander & Goodsite, 2005, 6-7). The converted and the decommissioned chlor-alkali 

plants need to safely store their mercury and to make sure it does not re-enter the world 

market as a saleable product (Greenfacts, 2005a; Hylander & Meili, 2003). Most 

European chlor-alkali facilities are required to phase out the use of mercury by 2020. 

They will most likely convert to the membrane cell process (Eurochlor, 2005). 
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5.6 Dental amalgam 
 

One major source of mercury, especially in developed countries, is in the dental industry 

in the form of teeth fillings. Dental amalgams are made of mercury and other metals. It is 

the most commonly used filling for teeth and has been used for more than 150 years 

(SHDC, 2005; The Columbus dispatch, 2006). The Chinese created dental amalgam 

around 650 AD (Hylander, et al., 2005a; Mercury exposure, 2005b). 

 

Dental amalgams are also sometimes called silver fillings or mercury fillings, with the 

correct label being mercury fillings or dental amalgam (Mercury exposure, 2005c; Ritter, 

2006). A typical dental amalgam contains 50 percent mercury and 25-35 percent silver. 

The remainder is copper, tin and zinc (DAMS, 2005; Hylander, et al., 2005b). Before the 

dentist creates the amalgam, the silver, tin and copper are in powder form and the 

mercury is in a liquid state. The powder and the liquid are combined to form a soft mass. 

The dentist subsequently fills the tooth with the then soft amalgam, which soon hardens 

(Reeve, 2002; SHDC, 2005).  

 

There has been a long debate over the health effects on humans from dental amalgams. 

Some studies (Ritter, 2006; The Columbus dispatch, 2006) claim that the mercury in the 

dental amalgam is very stable and is locked into the material, and there is no release, or, 

if there is any release, it is insignificant to health. These studies highlight the fact that 

many people have dental amalgams in their mouths and suffer no related illnesses.  

 

Several studies (DAMS, 2005; Leistevuo et al., 2001; Wennberg et al., 2006, 342-343) 

claim that dental amalgams are a risk to humans because they continuously release 

mercury. They claim that mercury enters the body and brain via ingestion or by inhalation 

of the mercury vapour. The release of mercury vapour into the body increases with 

chewing, heat, brushing, or drilling (Mercury exposure, 2005b; SHDC, 2005; Williams, 

1997, 14). A study made by Nylander (2006) showed the correlation between dental 

amalgam use and elevated mercury levels in the brain and body. When mercury vapour is 

inhaled as much as 80 percent enters the bloodstream. Bacteria (such as intestinal 
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bacteria) convert the mercury vapour into methylmercury, which can cause neurological 

problems and brain dysfunction (Leistevuo et al., 2001, 163-167; Mercury exposure, 

2005b). The dental amalgams can also cause adverse effects on human health such as 

memory loss, depression, chronic fatigue, and can impair the kidneys (DAMS, 2005; 

Nylander, 2006; Swedish Chemicals Inspectorate, 2005c; Williams, 1997, 14). There is 

also a risk of mercury travelling from a mother to the fetus.  

 

Dental profession staff are also at risk of occupational exposure to mercury. The greatest 

risk of exposure is when the dental amalgam is placed in a patient, is removed or during 

maintenance (Hylander, et al., 2005a, Mercury exposure, 2005c). 

 

Studies show that a significant proportion of mercury release into the environment comes 

from dental clinics (Hylander, et al., 2005a; Nylander, 2006; SHDC, 2005). For example, 

60 percent of the mercury release in Denmark came from dental clinics in 1987 (Reeve, 

2002). Some of the mercury used in dental clinics gets into the waste system and can 

cause significant damage to the environment and wildlife. It can also bioaccumulate and 

enter the food chain (Ban Mercury Working Group; 2002, 5; DAMS, 2005; Hylander, et 

al., 2005b).  

 

The utilisation of dental amalgam has reduced in recent years. Dentists use substitutes 

such as plastic composite fillings, which are considered more appealing because they are 

white in colour. However, dental amalgam is still one of the top mercury sources in many 

developed countries such as Sweden (Hylander, et al., 2005b). The release of mercury 

will remain for years from the dental industry because of removal of old worn out 

amalgam fillings and maintenance (European Commission, 2004, 2-3; Hylander, et al., 

2005a, 81). 

 

Due to the use of dental amalgams, one large source of mercury release is from 

crematoria and cemeteries. The crematoria become a source when they burn the bodies 

that contain dental amalgams and the mercury becomes volatile. If the crematoria do not 

have adequate flue gas cleaning the mercury is emitted into the atmosphere (Hylander, et 
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al., 2005a, 81). The cemeteries also have some mercury release to the soil from the bodies 

with dental amalgam (European Environmental Bureau, 2005, 59; Hylander, et al., 

2005b). 

 

5.6.1 Alternatives to dental amalgam 
 

The best option for eliminating the source of dental amalgam is to opt for other types of 

teeth fillings that do not contain mercury. There are several alternatives to dental 

amalgam fillings on the market, and they are more biocompatible. These could replace 

the whole remaining use of amalgam within ordinary dental care for children and adults. 

There are differing views, however, about whether other filling materials can replace 

amalgam in all the treatment situations (Swedish Chemicals Inspectorate, 2005a, 3).  

 

Alternatives such as plastic composite fillings are free from any mercury (SHDC, 2005). 

These consist of materials such as glass and ceramics in a plastic mix (Hylander, & Meili, 

2003,9; Ritter, 2006). However, there has been some concern over plastic composites 

because studies have shown that they interfere with oestrogen production and can cause 

sterility in males (Reeve, 2002; Swedish Chemicals Inspectorate, 2005c). Dentists could 

also use other teeth filling materials such as ceramic, porcelain, polymers or glass 

ionomers (Swedish Chemicals Inspectorate, 2005c, 8). Desirable properties of the 

alternatives are that they are harmless to both dental care personnel and patients, durable, 

able to stand strong chewing, and are aesthetically acceptable (Swedish Chemicals 

Inspectorate, 2005a, 3).  

 

If mercury is utilised in a dental clinic there should be amalgam separators installed in the 

waste water system. An amalgam separator (also called mercury traps or mercury 

recovery units) is a device that physically removes dental amalgam from entering the 

waste water system of dental clinics. Amalgam particles above a certain size are 

separated from the wastewater by centrifugation. The particles are then collected in a 

trapping area. Collected amalgam should then be removed regularly and disposed of as 

hazardous waste (Hylander, et al., 2005b, 321; Swedish Chemicals Inspectorate, 2005c, 
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8). Studies (Hylander, et al., 2005a; Hylander, et al., 2005ab) show that the function of 

amalgam separators is not very efficient. A survey done on several dental clinics 

equipped with amalgam separators showed that mercury emissions were still significant 

and a lot of fine particles escaped into the waste water stream.  

 

Efforts could be made to introduce more efficient amalgam separators and also to 

improve the preparation of the mercury amalgam so that the dental staff and patient 

exposure is minimised. The mercury used in dental clinics should be separated and 

collected properly (Greenfacts, 2005b; Reeve, 2002). In some nations, including 

Australia, the mercury is considered toxic waste (SHDC, 2005).  

 

When it comes to crematoria and cemeteries, there would be no release if the dental 

amalgams were removed before the cremation or burial. It is common practice to remove 

pace makers before cremation or burial, maybe removing and collecting the dental 

amalgams could be done in a similar and not as intrusive procedure. Otherwise, there 

needs to be effective cleansing of the chimney gases in the crematoriums. Filters or other 

pollution control devices should be applied  (Greenfacts, 2005b) 

 

There is a general global transfer to plastic composites, mainly based on environmental 

rather than for health reasons (Reeve, 2002; The Columbus dispatch, 2006). These plastic 

composite fillings are also utilised more nowadays because they are white like our natural 

teeth and not silver coloured like dental amalgams. However, these fillings are not as 

strong as dental amalgam and as resistant to heavy grinding forces (Swedish Chemicals 

Inspectorate, 2005c). 

 

5.7 Measuring and control instruments 
 

Several devices that measure pressure and temperature contain mercury (Hartung & 

Dinman, 1972, 6; Pacyna & Pacyna, 2002, 155). Examples of products that contain 

mercury are: 
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 Barometer: an instrument that measures atmospheric pressure. 

 Manometer: an instrument that measures the pressure of gases and vapours. They are 

generally U shaped glass or plastic tubes containing elemental mercury.  

 Thermostat: a temperature control device that regulates temperature. 

 Thermometer: an instrument that measures temperature. 

 Blood pressure gauges (also called blood pressure cuffs or Sphygmomanometer): a 

device that measures blood pressure. 

 Gyroscope: a device for measuring or maintaining orientation, such as naval 

orientation.  

 

Apparatus such as thermometers are used in the household setting and in diverse 

industrial fields, including metrology or research (European Environmental Bureau, 

2005, 135). All mercury-containing thermometers contain elemental mercury. Mercury 

thermometers have been beneficial to utilise to measure temperature because mercury has 

an almost constant coefficient of expansion as temperature. In other words, the change in 

volume in the liquid mercury for each degree rise or fall in temperature is almost the 

same. It is this unique property that provides the reliability and accuracy of thermometers 

(Cain, 2004c, 160; Schroeder & Munthe, 1998).  

 

Thermometers and other measuring and control devices that contain mercury pose a 

potential health risk if they are dropped and broken (European Commission, 2006; 

Greenfacts, 2005b). This is common with mercury thermometers because they are made 

of glass and it is easy to break the light instruments. The toxic mercury vapour can then 

be inhaled by bystanders and remains in the setting (in the carpet or on furniture) if not 

taken care of properly (Ban Mercury Working Group, 2002, 7; Moore, 2003, 50). 

 

Instruments such as thermometers are used frequently in the health field (European 

Environmental Bureau, 2005, 135-138). Other equipment used frequently in the medical 

setting is blood pressure gauges (Colquitt, 1995; SH, 2000; Swedish Chemicals 

Inspectorate, 2005b). Blood pressure gauges used in health care contain a large amount of 

mercury, approximately 100 grams (HCWH 2005b). Hospitals are a major source of spilt 
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mercury from broken thermometers and from leaking sphygmomanometers. The mercury 

can remain a long time in the rooms after spills. This can negatively affect people in the 

medical profession and also patients in the hospitals (Colquitt, 1998; European 

Commission, 2004, 4; Selin, 2005). 

 

Measuring instruments that contain mercury are a risk to the natural environment and to 

people. As mentioned previously in chapter 4.3, it takes very little mercury to 

contaminate a lake and the fish in it. Studies (Baumann et al., 1999; Davy, 2002, 2; 

Hilson, 2002, 58; Williams, 1997, 9) show that only one gram of mercury is enough to 

contaminate all the fish in a twenty-acre lake. One gram is the same amount of elemental 

mercury in a standard mercury thermometer. Three grams of mercury is used in a 

standard mercury thermostat (Baumann et al., 1999, 5-6; USGS, 2004; Williams, 1997, 

9). These products are also a risk when they are discarded. If they are burned in 

incinerators they also become a hazard to human health and environment because the 

mercury is released into the atmosphere (Cain, 2004b, European Commission, 2006, 16). 

 

5.7.1 Alternatives to measuring and control instruments 
 

There exists a wide variety of mercury-free substitutes for all of the mercury containing 

devices used for measuring or control purposes (HCWH, 2005b). For example, mercury-

containing thermometers can be replaced by alcohol (ethanol), electronic or digital 

thermometers that exist on the market today (Hylander, 2002; Hylander & Meili, 2003, 

9). The advantage of mercury-free alternatives includes reduced risks from exposure to 

mercury either as vapour or as spills (SH, 2000; Swedish Chemicals Inspectorate, 2005b). 

Thermometers that contain mercury are prohibited by law in some countries such as 

Sweden because they can easily be replaced by commercially available alternatives that 

are not harmful environmentally or to human health (Cain, 2004c; Selin, 2005, 23). 

 

The products that contain mercury in the health care setting such as blood pressure 

gauges, could also be replaced with alternatives that are safer for the medical staff and the 

patients (HCWH, 2005b). Switching to mercury-free sphygmomanometers should not 
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cause any problems in terms of clinical diagnosis and monitoring. When Sweden 

introduced mercury free equipment into their health care setting there were no problems 

with the transition (HCWH 2005b; Swedish Chemicals Inspectorate, 2004). 

 

5.8 Electronic appliances 
 
There are multiple electronic products that contain mercury (Hartung & Dinman, 1972, 

6). For example, mercury can be found in many electrical switch applications such as 

circuit breakers, relays and mercury switches. Other electrical equipment that contain 

mercury are sockets and conductors (Pacyna & Pacyna, 2002, 155). Electrical switches 

can turn on lights, activate alarms or shut of equipment. Switches can, therefore, be found 

in doorbells, refrigerators, freezers, in fall-alarms for the elderly, and even in sports shoes 

(Cain, 2004c, 161; European Environmental Bureau, 2005, 27). 

 

Electrical products are carriers of toxic mercury in society. They can cause adverse 

effects on the environment or on people’s health, especially if they are burned as waste 

(Hylander, et al., 2003). People and ecosystems that live around the electronic waste are 

directly exposed to the mercury. Studies (Barrat & Combrink, 2002; Gosling, 1997; 

Meeran, 2003) have shown that people who live or work close to electronic waste have 

experienced damage to their nervous system and kidneys. 

 

Mercury is used extensively in batteries such as mercuric oxide or mercury zinc batteries 

(Clemente et al. 2004, 162; European Commission, 2004, 5; Pacyna & Pacyna, 2002, 

155). The consistent performance and long life of mercury containing batteries is a 

beneficial property when they are used in medical and defence fields (Mukherjee et al., 

2004, 163; SH, 2000). Batteries can also be found in wristwatches, cameras, toys, and 

hearing aids. These are usually small batteries, called button cell batteries, that contain 

about 25 mg of mercury (European Commission, 2006, 16-23; Hylander & Meili, 2005, 

10). 
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Lighting is another market that has been using mercury extensively for many years 

(European Commission, 2006, 24). Lighting appliances that contain mercury include 

floodlights, streetlights, strip lights, ultraviolet ray lamps and neon tubes. Mercury is also 

used in powerful outdoor lighting (Clemente et al. 2004, 162; European Environmental 

Bureau, 2005, 27). Mercury vapour lamps are gas discharge lamps, which use mercury to 

produce light. Mercury vapour lamps are often used because they are efficient and have a 

long product lifetime (Selin, 2005, 23; Williams, 1997, 3). 

 

Fluorescent lamps are a type of lamp that is filled with small quantities of mercury. The 

lamp uses electricity to excite mercury vapour in argon or neon gas, which then produces 

short-wave ultraviolet light. This light then causes a phosphor to fluoresce, producing 

visible light. Fluorescent lamps or tubes usually contain between 4 to 12 milligrams of 

mercury. Mercury is also sometimes used as a coating on fluorescent bulbs (European 

Commission, 2004, 2-4; Mukherjee et al., 2004, 164; Reeves, 2002). The amount of 

mercury may be small in each electrical product, but since there are so many sources of 

them in use in society, it becomes a lot of mercury in total.  

 

5.8.1 Alternatives to electronic appliances  
 

There are mercury-free alternatives for most electrical applications. For example, 

mercury-containing switches can be replaced with mechanical or electric switches 

(European Commission, 2004; Swedish Chemicals Inspectorate, 2004). Electrical 

products are composed of several materials so recycling of this kind of material is 

complicated. There should be proper recycling schemes and producer responsibility for 

them. 

 

Mercury-containing batteries are declining on the market due to manufacturers switching 

to mercury-free batteries. However, button cell batteries for watches are still used 

extensively. The best option with batteries is to replace them with mercury-free batteries 

(Cain, 2004c; Naturvårdsverket, 1999). 
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There are alternatives for all mercury-using lamps in the lighting industry, that do not 

contain mercury. Some studies argue (Hylander & Meili, 2005; Swedish Chemicals 

Inspectorate, 2005a) that mercury is still needed for fluorescent lighting because there is 

no sufficient commercial alternative. One alternative to fluorescent lamps is mercury-free 

luminous cathode lamps and low energy diodes (Hylander & Meili, 2005). Efforts have 

been made to decrease the quantity of mercury in fluorescent lamps and tubes, but this is 

usually at the expense of a shorter, less effective operating life.  

 

Usually lighting products that contain mercury use less energy, which is an incentive for 

manufacturers and consumers to produce or buy them. For example, it is said that low-

energy fluorescent lamps with mercury may have lower overall environmental impact 

then ordinary lamps because less mercury containing fuel (such as coal) has to be burnt to 

generate the required electricity (Greenfacts, 2005b; Mukherjee et al., 2004, 164; Reeves, 

2002). 

 

5.9 Laboratory and pharmaceutical uses 
 

The utilisation of mercury in research or as an ingredient in medical products is another 

release of mercury. In research (such as environment control and health oriented 

research) mercury is usually used as catalyst or as reagents. Laboratory activities that use 

mercury include laboratory analysis reactors and the analysis of chemical oxygen demand 

(COD) (European Commission, 2006, 16; Hartung & Dinman, 1972, 6). COD is a 

measure of oxygen consummation in a water sample, the amount of oxygen in the sample 

needed to break down the organic matter in it (Swedish Chemicals Inspectorate, 2005a). 

 

Mercury is also an ingredient in laboratory chemicals. For most applications in the 

research and laboratory field there are sufficient alternatives. For example, instead of 

using mercury in COD analysis you can use two mercury-free techniques called 

biochemical oxygen demand (BOD) and total organic carbon (TOC) (European 

Commission, 2006, 16; Swedish Chemicals Inspectorate, 2005a). 
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In pharmaceutical fields, mercury and its compunds have been used as an ingredient in 

antiseptics and in eye drops. For instance, mercury is used as an ingredient in the wound 

disinfectant and antiseptic Mercurochrome (Havaranisab et al 2004, 171; Hylander & 

Meili, 2005, 11; Williams, 1997, 3). Mercury is also used as a disinfectant of medical 

equipment. These disinfectants usually contain mercuric chloride (UNEP, 2002).  

 

Since the 1930s, mercury has been used as a preservative in the vaccines Thimerosal or 

Thiomersal. Mercury is added as an ingredient to protect against bacterial contamination. 

These vaccines contain ethylmercury. Several studies (Havaranisab et al 2004, 169-170; 

Hylander & Meili, 2003, 21) describe how this use can cause illness and have adverse 

effects on children when mercury is used in childhood vaccines. Mercury based vaccines 

have been removed from many countries but still occur in developing countries  (Ban 

Mercury Working Group, 2002, 6; European Environmental Bureau, 2005, 93-94). 

Mercury is also used in some veterinary chemicals and medicines, including horse 

medicines (UNEP, 2002). 

 

5.10 Other mercury sources 
 

There are several uses and releases of mercury in multiple products and processes that 

will not be examined in detail in this thesis. Some of these sources include pesticides 

(Hylander & Meili, 2003, 21; Moore, 2003, 53). There is a considerable loss of mercury 

during the manufacturing of these pesticides and it contributes to the environmental load 

when it is later used in crops  (Hartung & Dinman, 1972, 13; Hylander & Meili, 2005, 9). 

Mercury was used extensively in countries like Sweden as a biocide in the paper industry. 

It was also applied before planting seeds to prevent fungus and insects (called seed 

dressing). There are options for pesticides on the market that do not contain mercury that 

can be used and they are considerably better for the environment. Mercury is also used as 

a biocide in paints (Clemente et al. 2004, 162; European Commission, 2004, 2-3; 

Hylander & Meili, 2005, 8). 
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Mercury is also released in lime and cement production. Mercury is naturally present in 

limestone, which is a rock that consists mainly of calcium. When limestone is heated, you 

get lime. Cement is a powdered substance that is made of lime and clay. It is mixed with 

water and sand to become the foundation for making concrete (UNEP, 2002). 

 

Mercury is also used as an ingredient in cosmetics, soaps, lotions, shampoos and in skin 

cream products (European Environmental Bureau, 2005, 121; UNEP, 2002, 50). 

Phenylmercury salts and thiomersal are added as preservatives in eye products to 

minimise the risk of microbiological contamination and the spread of eye infections 

(Swedish Chemicals Inspectorate, 2005a). It is, for example, used in eye make up 

removers and eye make up. Mercury is also common, especially in developing countries, 

as an ingredient in beauty creams such as skin lightening creams (Campbell et al., 2003, 

325; European Commission, 2004, 4; UNEP, 2002, 50). There are adequate alternatives 

in cosmetics that don’t use mercury and which are considerably less harmful to the 

environment or to people (Swedish Chemicals Inspectorate, 2005a).  

 

Mercury is also present in old vehicles, which becomes a problem when you scrap them. 

These vehicles have old mercury switches, which activate lights in the hoods and trunks 

of cars. Most carmakers have stopped using the mercury-containing switches in the cars 

but millions of old cars still have them installed. Removing these switches before 

scrapping old vehicles is a good alternative in order to protect human and environmental 

health. 

 

5.11 End of the line sources 
 

End of the line sources means where the mercury products and processes end up, and 

which subsequently generate new releases of mercury. All the appliances that use 

mercury mentioned in this chapter become hazardous mercury-containing waste in the 

end.  
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When mercury-containing products are burned, they release mercury into the 

environment. Incineration of waste is currently one of the largest anthropogenic sources 

of mercury emissions to the atmosphere (Hylander & Meili, 2005, 2; Mukherjee et al., 

2004, 156; Schroeder & Munthe, 1998, 811). Hylander et al. (2003, 137-144) claims that 

nearly half of the mercury emissions that reaches the Arctic originate from the 

combustion of waste. 

 

Since mercury is used in many industries and fields, there is for example incineration of 

medical waste, which contains mercury products that were used in hospitals (such as 

blood pressure gauges and laboratory chemicals). The health care sector is a dominant 

source of mercury release due to these medical waste incinerators (HCWH, 2005). Some 

hospital and medical clinics just treat the mercury products as domestic waste and not as 

toxic waste (Baumann et al., 1999, 3; Hylander & Goodsite, 2005, 10; Williams, 1997, 

3). There is also incineration of house hold waste, which can have fluorescent lamps, 

electrical products, and thermometers that contain mercury. People can get sick if they 

live close or around waste incineration plants that do not have flue gas cleaning devices 

(Hylander, et al., 2003; Swedish Chemicals Inspectorate, 2005a). 

 

Mercury-containing products also pose a problem when disposed of in landfills (Gilpin, 

1980, 343-347; Moore, 2003, 50; Mukherjee et al., 2004, 156-61; Pacyna & Pacyna, 

2002, 150-152). Landfills that contain mercury products (such as batteries) emit mercury 

into the air, soil and water. This is usually in the more hazardous form methylmercury 

(Cain, 2004b; Hylander, et al., 2003; UNEP, 2002, 105). Landfills that contain mercury 

waste can also be a health risk for communities that live in the surrounding area (Gosling, 

1997; Meeran, 2003). 

 

Mercury can also end up in the waste water systems from industries and households that 

use products and processes containing mercury (for example from broken thermometers 

or dental clinics when utilising dental amalgams) (Schroeder & Munthe, 1998, 811). 

There is also a considerable amount of mercury stored in households and in industry 

facilities  (Greenfacts, 2005b). If mercury has been used before, it will be there as old 
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stock in, for example, agriculture (from old pesticide use). Further, all mining activities 

create mercury as a by-product that has to be taken care of. There will be a steady stream 

of discarded products that contain mercury for a long into the future because some of the 

products that contain mercury have a lifetime of ten to forty years or more  

(Naturvårdsverket, 1999). 

 

Facilities or areas where mercury was used can become a problem, these places can 

become potential mercury pollution hot spots (McAuliffe, 1977). One example are 

decommissioned chlor-alkali plants that used to utilise mercury cell technology. The soil 

around these facilities is highly contaminated and needs to be taken care of adequately 

(Carnie, 2005; Trip, 2004).  

 

5.11.1 Alternatives to end of the line sources 
 

The management of mercury-containing waste is a significant issue. Waste from; for 

example, mining by-products should be subject to a proper waste management plan. 

Mercury waste should not be exported to developing countries, because then it will only 

become a risk to the environment and population health there. This is what happened in 

the Thor Chemicals case when countries in Europe and the United States exported their 

hazardous mercury waste to South Africa (see chapter 4.5).  

 

One waste treatment technology option is to heat the waste that contains mercury 

products. This vaporises the mercury, and then it can be condensed so that the liquid 

mercury can be recovered. This mercury can then be stored or reused. This is an option 

for chlor alkali production wastewater and also for waste containing for example lamps 

and amalgams (Cain, 2004b; Lee, 2004). 

 

There should be a waste collection system that sorts out mercury products such as 

batteries, mercury containing lamps and thermometers from household waste. There 

should especially be a collection system for businesses that use mercury. Businesses such 

as hospitals and others that generate mercury waste should also be responsible for it. The 
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mercury waste should either be recycled but preferably treated as toxic waste and taken 

out of the society circulation altogether (Lee, 2004; Trip, 2004). The recovered mercury 

from waste and products should then have a sound waste management plan. This could 

be, for example, terminal storage in deep bedrock (Hagstrom, 2005; Carnie, 2003; Trip, 

2004). 

 

The best option for incinerators is to simply remove the mercury from the waste before 

burning it (UNEP, 2002, 105). This effectively eliminates mercury emissions from 

incineration sources. Incinerators that combust mercury-containing waste should 

otherwise apply clean technologies such as electrostatic precipitators, wet scrubbers and 

baghouse filters to clean the polluted exhaust gases (Davy, 2001; Hylander et al., 2003).  

 

If mercury ends up in landfills, it can be mixed with sulphur to stabilise the mercury. The 

Mercuric sulphide is not as volatile as elemental mercury and consequently there will be 

fewer emissions. However, landfills should still have adequate liners to prevent leaking to 

groundwater and soil, leachate collection and soil cover. There should also be some kind 

of monitoring and groundwater testing for pollutants (Cain, 2004b; Lee, 2004). 

 

5.12 Anthropogenic release of mercury globally 
 

The releases of mercury can be grouped into two categories, natural sources and 

anthropogenic sources. The natural sources include, among others, weathering of rocks, 

volcanic activity, forest fires, geothermal sources and evaporation from soil and water 

surfaces (European Environmental Bureau, 2005, 26; Schroeder & Munthe, 1998, 811, 

Wangberg et al., 2001). However, because mercury has been used extensively in many 

different products and processes there is also an unnatural release that has made mercury 

levels rise in the atmospheric pool. This confirms what Beck argued that industrialisation 

and social progress affect the quantity of mercury globally and also the development of 

risks. Table 5.2 shows the estimates of the total release of mercury to the global 

environment. It shows that there has been a steady increase in mercury levels over the 

years.  
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Table 5.2 Anthropogenic emissions of mercury worldwide from 1990 to 2000 (tonnes) (Cain, 

2004c, 57; European Environmental Bureau, 2005, 38; Pacyna & Pacyna, 2002, 153-160) 
 
 

 

1990 

 

1995 

 

2000 

 

1881 

 

2260 

 

2269 

 
 
This increase has to cease in order to hinder the negative impacts on the environment, 

people and wildlife caused by mercury use and distribution. The rise of mercury levels 

means that more responsibility needs to be placed on national governments to take 

measures and to adopt specific goals that reduce the rate of mercury risks. 

 

5.13 Conclusion 
 

This chapter has shown that there are multiple natural and also anthropogenic sources of 

mercury release. The natural releases of mercury include volcanic activity and 

evaporation from soil and water surfaces. Some of the main anthropogenic sources are 

combustion of coal, chlor-alkali production, waste incineration, crematoria, and primary 

mercury mining (UNEP, 2002). There are both intentional and unintentional uses of 

mercury. Examples of unintentional releases of mercury is that any kind of ore contains 

traces of mercury so any commercial mining of gold, silver and lead gets mercury as a 

by-product (Hylander & Meili, 2003).  

 

Some of the products that use mercury are vaccines, batteries, lightbulbs, electrical 

switches, thermostats, thermometers, manometers, and pesticides. Mercury is used in 

several industries because of its unique properties. For instance, mercury has the unique 

quality that it is liquid at room temperature. It can also easy form alloys with other 

metals. This characteristic is used in the dental industry (in dental amalgams) and in the 

gold extraction industry (amalgamation of gold and mercury). The toxic effects of 
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mercury on micro-organisms is used in pesticides. However, several of the products and 

processes with mercury have become synonymous with negative environmental impacts 

and human health.  

 

As shown in this chapter there are alternatives to all mercury products and processes at 

functional performance. Replacing mercury products and processes with substitutes is the 

best way to reduce hazardous mercury waste and the potential risks to the natural 

environment and humans. If mercury-containing products are not replaced then there 

needs to be a comprehensive waste management system that preferably removes mercury 

from re-entering society. As this chapter has shown, mercury is used in a vast array of 

products and processes. This has resulted in more mercury circulating in our societies and 

contributes to increased levels in the atmospheric pool. It is, therefore, significant that 

measures are taken to reduce its impact. The next chapter will examine some of the 

international efforts that have been made to reduce the impact of anthropogenic release of 

mercury.  
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INTERNATIONAL RESPONSE 
TO MERCURY RELEASE 
 
6.1 Introduction 
 

The following chapter outlines the efforts and activities that have been made 

internationally to control and decrease mercury risks. The chapter will first describe the 

international instruments that have been made in relation to mercury use and release. This 

chapter will also outline the response by non-governmental organisations and 

intergovernmental organisations to address the mercury issue. The purpose of the chapter 

is to see what hs been done internationally towards restricting or reducing mercury risks. 

Mercury use results in emissions globally it is a global problem. This chapter outlines 

work globally on the mercury issue and is significant in order to examine of what work 

has been done in other countries than Australia and Sweden regarding mercury risks. 

 

6.2 International agreements regarding mercury 
 

Several countries have implemented measures to address mercury pollution and spread. 

There are also a number of international agreements that are aimed at reducing adverse 

impacts of mercury release and use. The international instruments that address mercury 

are among others the LRTAP convention, the Basel convention and the OSPAR 

convention. What follows is an outline of these conventions. 

 

Chapter 

6 



 135 

6.2.1 The convention on Long-range Transboundary Air 

Pollution 
 

In the 1970s scientists demonstrated and confirmed that pollutants such as sulphur can 

travel long distances from the original source and cause environmental problems such as 

acidification (AR, 2007). A meeting was held in Geneva and it resulted in the signature of 

the Convention on Long-range Transboundary Air Pollution (also known as the LRTAP 

Convention) by 34 Governments. Today there are 51 parties (Schroeder & Munthe, 1998, 

812; UNECE, 2006; Wangberg et al, 2001). 

 

The Convention on Long-range Transboundary Air Pollution (LRTAP) entered into force 

in 1983. It aims to reduce long-range transboundary air pollution, of substances such as 

sulphur, which causes environmental and human health effects. The parties shall try to 

limit and reduce air pollution and develop policies and strategies to combat the discharge 

of air pollutants through exchanges of information, and monitoring (AR, 2007; UNEP, 

2002, 196-197). The convention first focused mainly on sulphur emissions. However, it 

has broadened to include heavy metals and persistent organic pollutants (UNECE, 2006; 

Wangberg et al, 2001). Mercury emission control is within the framework of the LRTAP 

convention in the Aarhus protocol on heavy metals (Wangberg et al., 2003). Sweden 

ratified the LRTAP convention in 1981. Australia is not part of the LRTAP convention 

(UNECE, 2006).  

 

6.2.1.1 The Aarhus protocol on heavy metals 
 

The LRTAP Convention has been extended with eight protocols (UNECE, 2006). One 

protocol on heavy metals was adopted on 24 June 1998 in Aarhus in Denmark and 

entered into force December 2003 (The Aarhus Protocol on Heavy Metals). The protocol 

focuses on three metals: lead, cadmium and mercury (UNEP, 2002, 197). Parties are 

required to reduce their emissions for these three metals below their levels in 1990 (or an 

alternative year between 1985 and 1995) (Selin, 2005, 30).  
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The Aarhus Protocol aims to lessen emissions from the metal industry (such as iron and 

steel), from combustion processes (such as coal power generation) and waste incineration 

(UNECE, 2007). It lays down limit values for emissions from stationary sources and 

suggests best available techniques (BAT) for these sources, such as baghouse filters or 

scrubbers for coal power plants (Selin, 2005, 30; UNEP, 2002, 197-198).  

The Protocol also proposes that measures are taken to reduce the use of mercury products 

such as batteries, electrical components, measuring devices (such as thermometers and 

barometers), fluorescent lamps, dental amalgam, pesticides and paint (UNECE, 2007). 

Sweden ratified the Protocol in January 2000. Australia has not ratified the protocol. In 

2007 there were 28 parties to the protocol. 

 

6.2.2 Basel convention 
 

In the late 1980s, environmental regulations in many developed countries became stricter. 

For instance, there was a notable rise in the cost of hazardous waste disposal. This 

resulted in some nations shipping their hazardous waste to developing countries  (Selin, 

2005, 35). When these activities were exposed there was a strong international criticism 

and this led to the creation of the Basel Convention on the Control of Transboundary 

Movements of Hazardous Wastes and their Disposal. The international treaty came into 

force in 1992 (Basel Convention, 2007; UNEP, 2002, 203-204). 

 

The Basel Convention mainly controls and reduces the transboundary movements of 

hazardous wastes between nations. It specifically focuses on reducing the movements of 

toxic waste from industrialised nations to developing nations. The treaty also sets up 

criteria for environmentally sound management of this kind of waste (Selin, 2005, 35). 

The Basel Convention also promotes the minimisation of hazardous waste generation and 

the utilisation of cleaner production methods and cleaner technologies (UNEP, 2002, 

203-204). There are today 166 parties to the Convention. Sweden ratified the convention 

in August 1991. Australia is in accession position since February 1992. When it comes to 

mercury the Convention focuses on waste that contains mercury (Basel Convention, 
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2007). Any waste that contains mercury is considered hazardous waste and is covered by 

the principles of the Basel convention (UNEP, 2002, 203). There are for example 

provisions for the import and export of mercury waste. 

 

6.2.3 The Rotterdam convention 
 

The Rotterdam Convention is an international legally binding agreement aimed at 

promoting shared responsibilities in the import and export and international trade of 

certain hazardous chemicals. It came into force in February 2004 (UNEP, 2002, 204-

205). In 2006 there were 111 parties (Rotterdam Convention, 2007). The aim of the 

convention is to provide knowledge about hazardous chemicals that are prohibited or that 

are subject to stringent restrictions. For instance, a country must be informed by the 

exporter country and also approve the import of certain hazardous chemicals (UNEP, 

2002, 205). The Convention now covers over 25 pesticides and five industrial chemicals 

and work is continuing to add further chemicals (Ministry of the Environment, 2007). 

Sweden ratified in October 2003 and Australia in May 2004.  

 

Mercury is listed under the Rotterdam Convention, for its use in agriculture in pesticides. 

The convention does not make any specific recommendations to reduce or eliminate the 

use of mercury in pesticides (UNEP, 2002, 204-205). It also covers mercury in areas such 

as the chlor-alkali industry, small-scale gold extraction and batteries (Ministry of 

Sustainable Development, 2006).  

 

6.2.4 The OSPAR convention 
 

The Convention for the Protection of the Marine Environment of the North-East Atlantic 

was opened for signature at the Ministerial Meeting of the Oslo and Paris Commissions 

in Paris on 22 September 1992. It is also known as the Oslo and Paris Convention but 

more commonly referred to as the OSPAR Convention (OSPAR, 2007). 
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The OSPAR Convention’s main aim is the protection of the marine environment of the 

northeast Atlantic (OSPAR, 2007; UNEP, 2002, 199). The OSPAR Convention is a 

combination of the older Paris and Oslo Conventions and updates these conventions’ 

efforts. The 1972 Oslo Convention addresses dumping waste at sea and the 1974 Paris 

Convention aims to reduce land-based sources of marine pollution. The convention came 

into force in March 1998 (UNEP, 2002, 199-200). Sweden is part of the Convention. 

Australia is not a member of the Convention. Within the OSPAR Convention mercury is 

addressed when talking about mercury releases from the chlor alkali industry. It is 

recommended that chlor alkali plants that use mercury cell technology convert to 

mercury-free processes or close down before 2010 (European Commission, 2004, 2-3; 

UNEP, 2002, 200). Dumping of mercury at sea is also prohibited (Selin, 2005, 29).  

 

6.2.5 Helsinki convention on the Protection of the Marine 

Environment of the Baltic Sea 
 

The Helsinki Convention was adopted in April 1992. It is also known as the Convention 

on the Protection of the Marine Environment of the Baltic Sea Area (Helsinki 

commission, 2007). The Convention works on the protection from pollution of the marine 

environment of the Baltic Sea area (Selin, 2005, 35). The convention has formed 

obligations for the members such as the use of Best Available Technology when possible. 

Sweden is part of the Convention. Australia is not a member. The convention is restricted 

to the European Community and the States that participated in the 1992 Helsinki 

conference (Helsinki commission, 2007; UNEP, 2002, 201-202). Mercury is on a list of 

42 chemicals that are seen as a harmful substance that needs priority action. The 

recommendations relating to mercury is among others to reduce mercury use in dentistry, 

batteries, light sources, chlor-alkali manufacturing and in the production of textiles 

(UNEP, 2002, 202).  
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6.2.6 Future international instruments regarding mercury 
 

The Stockholm Convention is an internationally legally binding agreement that aims to 

prohibit the production and use of chemical substances that persist in the environment, 

are toxic and can bioaccumulate in living organisms. The Convention mainly deals with 

the chemicals known as POPs (Persistent Organic Pollutants). This group includes the 

chemicals DDT, PCB and dioxins. At an intergovernmental conference in Stockholm, 

Sweden in 2001, the Stockholm Convention on Persistent Organic Pollutants was signed 

and it came into force in May in 2004. More then 120 Parties have so far ratified the 

Convention. Sweden ratified it in May 2002 and Australia in May 2004 (UNEP, 2002, 

199-209). 

 

Mercury is not on the list of chemicals but there have been discussions of adding its 

organic form, methylmercury, to the list. This is reasonable because the properties and 

the toxicity of methylmercury are comparable to the chemicals already on the Stockholm 

Convention list. 

 

At the 24th UNEP Governing Council meeting the proposal of a possible legally binding 

global ban was brought up (UNEP, 2007). There was a lot of support for this from several 

non-governmental organisations and countries such as Norway, Switzerland, Norway, 

Japan, Brazil, Russia, the European Union and several African nations. However, 

opposition to this proposition came from nations such as the United States, India and 

Australia (Carnie, 2005; UNEP, 2007). Consequently, there still does not exist an 

international legally binding regulation on mercury (UNEP, 2002, 199-208).  

 

6.3 Organisational efforts 
 

Several activities to reduce the negative release of mercury have been made by non-

governmental organisations and intergovernmental organisation. Strategies to reduce the 

spread of mercury have been implemented by intergovernmental organisations such as 
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the United Nations and non-governmental organisations like the World Wildlife Fund 

(WWF) (Hilson, 2005, 4).  

 

6.3.1 The United Nations response to mercury pollution 
 

Efforts to reduce global mercury risks and pollution have been undertaken by various 

United Nation’s agencies. Mercury is addressed in agencies such as ILO (International 

Labour Organisation), WHO (World Health organisation) and FAO (Food and 

Agricultural organisation).  ILO gives out information and advice to workers to protect 

them from mercury exposure in the occupational setting. ILO has also given guidelines 

for occupational exposure limits to mercury (UNEP, 202, 207-209). WHO and FAO have 

also produced health assessments regarding the consumption of fish containing mercury 

concentrations. The World Bank has also supported mercury clean up projects in Baku, 

Azerbaijan, Kazakhstan and China (UNEP, 2002, 207).  

 

During the 21st session of the UNEP (United Nations Environment Program) Governing 

Council it was requested that a global assessment of mercury and its compounds be 

undertaken (UNEP, 2002, 23). Governments, non-governmental organisations and the 

private sector contributed to the ‘Global mercury assessment’ report and it was released 

in 2002. The report acknowledged that mercury pollution causes significant 

environmental deterioration and is a risk to humans and wildlife (UNEP, 2002). 

Following this, UNEP started the Mercury Programme in October 2002. The aim of the 

programme is to help countries to reduce their mercury release by encouraging them to 

adopt goals and take action. The UNEP mercury programmes’ overall objectives is to: 

 

 Assist countries to understand and address mercury problems 

 Build inventories of mercury releases and applications 

 Identify populations at risk 

 Promote mercury-free products and processes  

 Increase awareness about the dangers of mercury (UNEP, 2005). 

 



 141 

The programme has produced guidance materials and undertaken awareness-raising 

workshops in several countries such as Thailand and South Africa (UNEP, 2005; UNEP, 

2007). 

Since 1990, efforts have also been made by the United Nations Industrial Development 

Organisation (UNIDO) to reduce mercury release from the artisanal, small-scale mining 

sector in developing countries (Babut et al, 1999, 215; UNIDO, 2002b). This is done by 

for example introducing more efficient gold recovery methods which reduces mercury 

use and release (Hilson, 2005, 4; Tesha, 2003; UNIDO, 1998b). 

 

UNIDO projects have conducted environmental and health impact studies on mercury 

exposure in several countries (UNIDO, 2001b). The agency has also successfully 

provided education programs and demonstrated cleaner technologies in countries such as 

Ghana, Venezuela and Vietnam (UNIDO, 2002b). In Venezuela, UNIDO introduced gold 

processing centres that centralised the amalgamation process, hence limiting the exposure 

of mercury to artisanal, small-scale miners and the impact on the environment. These 

centres also provided training for miners in gold extraction alternatives that reduced the 

use of mercury. Environmental and health education was also given at the centres about 

the adverse effects of mercury. The Venezuelan project was beneficial because gold 

miners changed the way they extracted gold to a more environmentally sound way. This 

also improved their occupational conditions and overall health (UNIDO, 2001b). In 

Ghana, UNIDO also conducted an environmental and health assessment in the gold- 

mining area. Training and awareness courses were also provided (Babut et al., 2003). 

 

UNIDO also implemented a project in the Philippines to reduce the mercury pollution 

caused by artisanal gold mining. The project is considered by UNIDO to be one of its 

more successful activities. The project began with an assessment of the mercury levels in 

water bodies and fish (Drash et al., 2003; UNIDO, 1998a). Mercury exposure of miners 

was also analysed by collecting blood, urine and hair samples (Bose-O’reilly et al., 2003). 

As a result of the project a laboratory that monitors mercury pollution in surface waters 

was set up in Mindanao (UNIDO, 1998b). One of the main achievements of the project 

was the technical advice and training on cleaner production methods in gold mining to 
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100 representatives from small-scale mining associations, provincial and municipal 

environmental offices and government officials. The training demonstrated cleaner 

technologies that substantially reduced the use of mercury. This project is considered to 

have contributed to improved health among the miners in the region and reduced mercury 

contamination to nearby waterways, such as the Naboc River (Bose-O’reilly, et al., 

2000). 

 

Another United Nations-initiated project is the ‘Global Mercury Project- Removal of 

Barriers to the Introduction of Cleaner Artisanal Gold mining and Extraction 

Technologies’ that began in August 2002. This project is funded by the Global 

Environment Facility and co-funded by the United Nations Development Program 

(UNDP) and UNIDO. There are six countries participating in the project (with 

specifically targeted regions): Brazil (Amazon river), Lao PDR (Mekong river), Sudan 

(Nile river), Tanzania (Lake Victoria), Indonesia (Kahayan river) and Zimbabwe 

(Zambezi river). The selection of the countries participating in this project was based on 

the intensity of mercury based artisanal gold extraction activities and their impacts on 

significant water bodies in the countries (Global Mercury Project, 2005; Hilson, 2005, 4). 

The overall goal of the project is to reduce mercury pollution on international waters 

caused by artisanal mining (Tesha, 2003; UNIDO, 2003). The objective of the project is 

thus to remove barriers that inhibit artisanal miners from applying clean and efficient 

technology that reduces mercury release (Global Mercury Project, 2003).  

 

The Global Mercury Project has initiated awareness programs and educational campaigns 

(Veiga, 2004a, 3). Staff of the Global Mercury Project also train artisanal gold miners in 

the countries how to extract gold with cleaner technologies, such as retorts, which do not 

need mercury or reduce its use substantially (Babut M., et al 2003, 216; Global Mercury 

Project, 2005; UNIDO, 2001a). The program also equips local laboratories so that they 

have the capacity to monitor mercury levels in local surface waters (Taylor, et al., 2004).  
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6.3.2 Efforts by non-governmental organisations 
 

There are several non-governmental organisations that have undertaken measures to try to 

limit the use and release of mercury. Some international non-governmental organisations 

focus on specific mercury sources such as DAMS (Dental amalgam mercury syndrome). 

DAMS was created in the United States in 1987 but has spread to other countries such as 

Australia. This organisation specifically works to reduce the use of dental amalgams. The 

organisation’s aim is to educate the public about the health risks associated with mercury 

teeth fillings (DAMS, 2005). Another non-governmental organisation ‘Health Care 

without Harm’ aims to reduce the application of mercury in the health care sector because 

of its link with environmental degradation and health problems (HCWH, 2005a). They 

advocate the notion that mercury thermometers and mercury blood pressure gauges and 

other equipment that contains mercury should be replaced by mercury-free alternatives 

(HCWH, 2005b). 

 

Other international organisations such as Greenpeace have, within its framework, projects 

aimed at promoting the dangers of mercury in products.  For instance, Greenpeace 

international has a campaign on restricting electrical products such as computers that 

contain mercury and other hazardous substances. They are promoting that manufacturers 

of these products should switch to safer alternative materials and take responsibility for 

the waste of the already existing products (Greenpeace International, 2006). 

 

The World Wildlife Fund has a project in the French Guiana, Suriname. The project 

‘Goldmining Pollution Abatement’ is similar to the ‘Global Mercury Project’ by UNIDO 

in that it aims to reduce the utilisation of mercury among the small-scale, artisanal gold 

miners in the region (WWF, 2007). WWF trains the gold miners in mercury free gold 

extraction methods such as retorts and have introduced processing centers. The objective 

of the project is to raise awareness among the population about the damage that using 

mercury in gold mining activities does to ecological and human health (WWF, 2006). 
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WWF also tries to educate the local population (especially pregnant women and children) 

to reduce their intake of fish that is contaminated by mercury. 

 

6.4 Conclusion 
 

This chapter presented the international efforts and response to mercury use and release. 

As this chapter has shown many international agreements have been made that contain 

provision relating to mercury, such as the OSPAR convention, the Basel convention and 

the LRTAP convention. These conventions contain requirements for the members to 

reduce mercury release from products and waste with goal definitions, restrictions and 

monitoring and exchange of information with other countries. For instance, the Basel 

convention contains terms for the import and export of mercury containing waste.  

 

A number of international non-governmental organisations such as the World Wildlife 

Fund have projects aimed at reducing mercury release and use. The organisation has a 

project in French Guinea to educate and train artisanal small-scale miners to reduce their 

use of mercury when mining for gold. Other international mercury action plans have been 

made by intergovernmental organisations such as the United Nations. Many of the United 

Nations’ agencies such as UNEP and UNIDO have activities addressing mercury-related 

issues. UNEP assists countries to identify their sources of mercury, vulnerable groups and 

make changes in their policy. UNIDO is more focused on developing countries and the 

artisanal, small-scale gold mining sector. UNIDO trains people in developing nations 

such as Tanzania, Brazil and Zimbabwe on how to use mercury-reducing technologies 

such as retorts. UNIDO has also set up local laboratories that monitors local waterways 

on mercury levels.  

 

Even though there has been numerous international efforts they have not contributed to 

substantial reductions in the use and release of mercury. Many studies (Carnie, 2005; 

Babut et al., 2003; Hilson, 2005) claim that there has only been marginal improvement to 

facilitate mercury pollution and spread. Mercury levels are still rising in the atmosphere 

and mercury use in multiple products and processes still persist. Further, there is still no 
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international legally binding instrument even though the hazards of mercury have been 

recorded by multiple studies. Consequently, nations themselves have to learn how to 

combat their individual mercury releases. Given the seriousness of mercury risks 

individual nations have to manage their use and release of mercury sufficiently. Beck’s 

theoy is functional because he outlines in his work directions that nations can take to 

better handle modern risks. It is significant to estimate if nations are contributing to 

reducing mercury emissions or not. There is a lack of documentation on this and thus this 

provides an opportunity for new and meaningful research. In the next chapters Sweden 

and Australia’s efforts will be examined.  
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THE RISKS WITH MERCURY USE  
 
7.1 Introduction 
 

The following chapter addresses the first research question of this study, how risk is 

embedded in mercury use in industrial products and processes. Information was drawn 

from both primary and secondary data in order to answer the research question. Risks 

engendered by global mercury use in products and processes will be examined within 

Beck’s theoretical framework.  

 

7.2 Risks identified with mercury  
 

Several different categories of risk were identified during this study that are created from 

mercury application such as environmental, social and cultural risks. What follows is an 

outline of these risks.  

 

7.2.1 Environmental risks 
 

Several studies (Benjamin, et al., 2003; Campbell et al., 2003; Filho & Maddock, 1997; 

Hilson, 2002; Markey et al., 2007; Meili et al., 2003) show evidence of the environmental 

risks that mercury causes. Since mercury can not be degraded, after its release it will 

accumulate in sediment, water bodies and in living organisms. The more mercury utilised 

in society, the more comes out into the global environment. For instance, gold extraction 
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activities and chlor alkali plants that use mercury will pollute soil and water bodies 

surrounding them. Studies (Hylander, & Goodsite, 2005; Johansson et al., 1991; 

Lindqvist et al., 1991) show that elevated mercury levels in soil adversely affects the 

biological processes and organisms in the soil. 

 

Mercury bioaccumulates and bioconcentrates in the environment and contents of mercury 

can be found in living organisms such as fish. Wildlife species that rely on fish as a large 

part of their diet such as polar bears, otters, minks, eagles, seals and whales accumulate 

higher concentrations of mercury in their systems. It has been proven that this causes 

adverse impacts, including increased mortality and reproductive problems (DW, 2004; 

Kruuk & Conroy, 1991; WDCS, 2002). A loss in the numbers of species causes 

imbalance in the ecosystem and a reduction in variability among living organisms 

(Markey et al., 2007). In sum, mercury affects biological diversity.  

                                             

Ecosystems such as those in the Arctic are very fragile and are slow to recover from 

impacts of these kind of persistent and toxic chemicals (Circumpolar, 2000). Elevated 

mercury concentrations have been found in the tissues of several Arctic wildlife species, 

including beluga whales, polar bears, and seals (CSI, 2006; Dietz, et al., 2006). There was 

a consensus among the participants interviewed in this study that mercury utilisation 

encompasses environmental risks. The following quotation illustrates this: 

 

When mercury is released to water, bacteria [in the water] can produce so-
called methylmercury. Methylmercury is bioaccumulative and can also 
biomagnify. In other words, mercury beyond a certain limit is hazardous 
for human health aswell as for the environment (Roger Evans, government 
representative, Australia). 

 

Another participant described how mercury affects wildlife reproduction patterns:  

 

…Mercury is readily absorbed and it is accumulated in fish, and also in 
invertebrates…with enough exposure they can reach toxic levels of 
mercury in their systems, and that can affect their…reproduction, and lead 
to increased abnormalities in their own offspring (Robert O’donell, 
representative scientist, Australia).  
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This statement illustrates how only small amounts of mercury release can become a 

danger to the environment because of its bioaccumulative nature and toxicity. 

 

7.2.2 Health risks 
 

Animals that eat fish are not the only ones affected by mercury. Humans that eat 

mercury-contaminated fish can also be adversely affected, with impacts such as 

neurological and developmental deficits. Several studies (Bose-O’reilly et al., 2000; 

Harada et al., 2001; Van Stratten, 2000b; Veiga, 2004b) have recorded the adverse health 

risks that mercury causes. Many of the participants observed that using mercury in 

products and processes means it contaminates seafood, and through this it reaches 

humans in the food chain. This is highlighted in the following statement: 

 
…The main problem is that it [mercury] leaks out into our lakes and gets 
into fish, and then we get it into us (Elisabet Axelsson, government 
representative, European Union). 

 

Another participant describes how eating contaminated fish adversely affects our health: 

 

Mercury as an element and as a compound has a certain toxicity. Long-
term exposure to it, especially from organic or inorganic mercury, can 
damage the human body and organs like the brain, kidney and the 
developing fetus (Roger Evans, government representative, Australia). 

 

Not being able to eat fish also has its risks. Fish is a valuable food source for 

vitamins, protein and omega 3 fatty acids that benefit our overall health. For instance, 

eating fish is beneficial for brain development and functioning. The fatty omega 3 

fatty acids in fish also act as cholesterol clearers, aid in autoimmune diseases, and are 

advantageous for cardiovascular health  (FSANZ, 2004; Johnsson et al., 2004; 

Roizen & Oz, 2006, 162). The risk with mercury, then is that people are forced to 

make a choice between acquiring the nutrients they can receive from eating fish in 

their diet or avoiding potential health problems from the mercury contamination.  
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Humans are exposed to mercury risks though their diet, primarily through the ingestion of 

seafood and marine mammals (such as whale and seals) and wildlife (Baumann et al., 

1999, 4; Moore, 2003, 51-55). Mercury exposure also occurs through the application of 

dental amalgam, mercury vaccines and certain mercury products, such as mercury 

thermometers (Goldwater, 1972, 159; Mercury exposure, 2005c; Williams, 1997, 6). In 

certain occupations, such as the dental profession, there is a risk of mercury exposure 

though inhalation of mercury vapour or through skin contact when inserting or repairing 

dental amalgam in patients. Exposure to toxic mercury vapour and/or skin contact is also 

common in other occupations such as in mercury mines and in chlor alkali plants 

(Hylander & Meili, 2003; Nylander, 2006).  

 
7.2.3 Economic risks 
 

Industries that use mercury in their products and processes create economic risks. During 

and after operations, such as chlor-alkali plants (that use mercury cell technology), coal 

plants and mines (such as mercury and gold), there is a release of mercury. The soil and 

water bodies in the vicinity become polluted with mercury (Bycroft et al., 1982; 

Wangberg et al., 2003; Warfvinge, 1997). This brings many expensive remediation costs. 

For example, at some point the contaminated sediment around decommissioned chlor 

alkali plants needs to be removed (Hylander & Goodsite, 2005, 7; Winalski et al., 2005). 

 

Sectors that have nothing, or very little, to do with the use of mercury can also be 

impacted, such as the food industry, agriculture and tourism. Marine products that are 

contaminated from mercury endanger not just the people who eat them but also the 

people making a living from fishing. For instance, if fish is withdrawn from the shelves 

of shops because it exceeds the health guidelines for mercury content, then the fish 

markets could suffer (Walker, 2006). Fishers could also suffer if people stop eating fish 

from fear of potential health risks. The presence of mercury in certain fish consequently 

entails economic uncertainty and low job security in the fishery industry.  
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Health consequences with mercury can also cause economic risks. For example, if people 

cannot work because they are sick, or have to stop working entirely because of health 

problems. This means expenses and medical costs for the whole nation. There can also be 

a potential expense towards compensation for victims of mercury poisoning (D’itri & 

D’itri, 1977; George, 2001; Smith & Smith, 1975). 

 

7.2.4 Social risks 
 

Some people are more at risk than others from mercury us. For example, people with high 

rates of fish consumption, pregnant women, fetuses, women planning pregnancy and 

developing children are at greater risk. This creates a disproportionate burden of mercury 

risks for some populations. For instance, the diet of indigenous communities in the Arctic 

consists mainly of fish and mammals, such as whales and seals (Ban Mercury Working 

Group, 2002; Circumpolar, 2000; CSI, 2006; Dietz et al., 2006). Subsequently, due to the 

high mercury content in whales and seals (because of their position in the food chain) and 

the abundant quantities consumed, these populations are more exposed to mercury 

(UNEP, 2002, 62-64).  

 

People can be adversely affected from mercury in their occupational setting. Certain 

occupations entail more risks then others when the industries utilise mercury and its 

compunds in products or in processes. For instance, working in waste sites, mercury cell 

chlor alkali plants, dental and health fields, metal smelters, thermometer factories and 

mercury based gold extraction can involve getting sick from mercury vapour or contact 

with mercury. All the jobs that involve mercury contact are especially dangerous to 

pregnant women and women planning pregnancy. In the dental profession, dental nurses 

and dentists can become sick from the application of dental amalgam (DAMS, 2005; 

Hylander et al., 2005a; SHDC, 2005). This was highlighted in the following quote by a 

participant: 
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The negative impacts are certainly for those who mix the amalgam...The 
dental nurses and other dentist staff are most exposed [to mercury] (Britta 
Bjork, representative business, Sweden).   

 

Nurses and doctors in hospitals can come into contact with mercury from the use of 

mercury thermometers and mercury blood pressure gauges (Colquitt, 1995; Colquitt, 

1998; HCWH, 2005b; SH, 2000). One participant described the extended use of mercury 

in the hospital setting: 

 
…High amounts of mercury are used in health care. In my opinion, health 
care is one of the bigger users of mercury, but it avoids scrutiny because of 
its special status. It is just more convenient to fire arrows at large 
profitable companies (Donald White, representative non-governmental 
organisation, Australia).  

 

Artisanal gold miners in developing countries are also directly exposed to elemental and 

oxidised mercury when using it in the amalgamation process to extract gold. That 

particular occupations expose people to more risks than others is in line with the 

assertions that Beck makes in his work (Beck, 1992). According to Beck, risks are 

unevenly distributed when it comes to specific occupations. Similarly, people living close 

to mercury-using facilities, such as chlor-alkali plants, can acquire more health problems 

due to their proximity to mercury released into to the air, soil and water. This is also 

connected to Beck’s argument that certain social groups are more affected than others are 

by risk. Beck claims that some people have an advantage because they have the capacity 

to remove themselves from the risk and do not have to live close to industrial regions that 

produce the risks (Beck, 1992, 35-38).   

 

7.2.5 Cultural risks  
 

Fish and wildlife are part of the staple diet of many populations. Many indigenous 

communities (such as the Canadian Arctic and Greenland’s indigenous groups) consume 

them on a regular basis because of their availability, nutritional value and custom (CSI, 

2006; Dietz et al., 2006; Johnsson et al., 2004). 
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These food sources have a significant cultural role, and if they cannot be consumed 

(because of mercury contamination and health risks) then it will consequently affect 

traditional ways and cultural identity. 

 

As mentioned earlier, the use of mercury can impact on biodiversity when wildlife dies or 

if animals’ reproduction patterns are disrupted. The loss of biological diversity would 

also impact on culture. Our cultural identity is connected to our biological environment. 

Plants and animals are not only food sources but are also symbols and inspiration in our 

societies for art, literature, and other creations.  

 

7.3 Contemporary risks in the risk society  
 

Beck states in his work that the risks today have significantly different features than the 

prior risks. The findings of this study indicate that mercury risks have many similarities 

to what Beck outlined as modern risks in the risk society. The risks engendered by 

mercury use in products and processes are a confirmation in many ways of what Beck 

described in his work. For instance, humans generate mercury risks. The use of mercury 

in products and processes are based on decisions and actions by humans and subsequently 

causes risks. Therefore humans are responsible for the existence of mercury risks in the 

society.  

 

Similarly, mercury typifies the modern risks that Beck describes in that they expand time 

and space and are consequently difficult to control and avoid. Mercury is present all over 

the globe, in places that have no anthropogenic sources of mercury, such as the Arctic 

landscape. This illustrates how mercury is capable of being transported aerially far from 

its original source. Beck states that modern risks are not limited in time but can do 

damage far into the future. Mercury supports this view in that is persistent, and will cycle 

continuously in the environment after its release. For example, even if industries cease to 

use mercury, lakes and soils will remain contaminated for many decades (Davy, 2001; 

Schroeder &, Munthe, 1998, 811; Zero mercury, 2005). Mercury risks also expand time 

in that a mother can transfer mercury to her developing fetus. That mercury is capable of 
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transcending generations can be seen in the Minamata case where years later the 

population still have health issues (D’itri & D’itri, 1977. George, 2001; Moore, 2003).  

 

One participant describes the spatial and temporal nature of mercury risks in the 

following statement: 

 

Typically it [mercury] can spread. It can become a problem locally and 
globally in the environment and it is very persistent (Rasmus Forsberg, 
representative non-governmental organisation, Sweden).  
 

According to Beck, the risks in the risk society break class structure, because they affect 

everyone. Mercury risks embody this characteristic; they are also widespread and cannot 

be avoided by socio- economical advantages. Nobody is safe from the hazards of mercury 

risks because it can spread to any class or country and pollutes air, water and food 

sources.  Beck describes in his work that risks are distributed unequally to a certain 

extent. For instance, certain occupations and certain places where people live can acquire 

more risks.  The same can be said about mercury risks in that certain jobs that utilise 

mercury, such as chlor-alkali plants and the dental profession entail more risk. Further, 

pregnant women, their fetuses and children are more susceptible to risks. The mother can 

transfer toxic mercury to her baby and children are more at risk from their growing and 

developing bodies. Other examples of populations that are more vulnerable to mercury 

risks are people who eat a lot of marine food and wildlife that contain mercury. However, 

Beck (1992, 23) claims that at some point we will all be impacted by the risks in the risk 

society because we cannot stop breathing, eating or drinking water. The global transport 

of mercury means that all people and environments will be impacted at some point. Thus, 

transferring toxic mercury waste, such as in the Thor Chemical company case (see 

chapter 4), where an English company shifted its toxic waste to South Africa (Barrat & 

Combrink, 2002; Gosling, 1997), will come back like a boomerang in the form of 

contaminated food products such as seafood. 

 

The core notion in Beck’s theory is that risks in the risk society cannot be detected by our 

five senses. Similarly, mercury risks cannot be perceived by the human senses. For 



 154 

example, mercury that accumulates in fish is odourless and invisible and is therefore not 

easy to detect for humans. When artisanal miners use mercury to extract gold in 

developing countries, the colourless and odourless mercury enters the body via inhalation 

(Eustace et al., 2004). Only though science and mass media are we enlightened about 

mercury risks. Scientists, massmedia and the government then have a key role in the 

society to communicate the reality and to define the seriousness of the risks.  

 

Beck argues in his work that contemporary society is transformed into a laboratory. This 

is because the consequences of new products and technologies are only revealed when 

they are already in use in society (Beck, 1992, 70; Beck, 1998, 9-14). The same can be 

said of mercury risks. The true effects of mercury to our health and the environment 

remain to be seen. For instance, it has been confirmed that dental amalgams constantly 

leak mercury, but there is no conclusive research on the long-term health effects of dental 

amalgam on people (DAMS, 2005; Nylander, 2006). Mercury is also used in an array of 

areas such as in the hospital setting and domestic households. This persists despite 

incomplete knowledge of the consequences of its use (Mercury exposure, 2005c; USGS, 

2004). There remains insufficient understanding of how mercury acts in different 

environments. Each local ecosystem in the world is unique, so mercury can be expected 

to produce different outcomes.  

 

Expert knowledge and research results often contradict each other, resulting in 

continuous debates.  Beck says that waiting for pure scientific evidence tends to paralyse 

action (Beck, 1999, 159). One participant states that waiting for proof about mercury-free 

alternatives (such as mercury-free thermometers) in the hospital setting slows down the 

process of actually putting them to use: 

 

…One of the stumbling blocks is that the medical profession tends to 
continue to talk about the accuracy of the alternatives [to mercury 
products]. They have been talking about it for two decades, and they don’t 
seem to be coming to any conclusions. They just publish more and more 
studies (Donald White, representative business, Australia). 
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Setting limit definitions and risk assessments is, according to Beck, a controversial and 

complicated issue (Beck, 1992,25-29). This is because the concept of risk is personal and 

subjective. Therefore, the decision on what is considered safe or not is influenced by 

factors such as culture, history and economy (Beck, 1999,149). With mercury, the levels 

recommended in fish is not solely based on risks to human health but are usually also set 

with economic and other considerations in mind. Some countries have the higher, and 

less protective, 1.0-mg mercury/kg fish figure. This value is based on commercial 

interests and not health aspects. The levels set by the World Health Organisation and the 

United Nation’s Food and Agriculture Organisation is currently 0.5-mg mercury/kg fish. 

This limit can also be too conservative if a person eats a lot of fish and this level is still a 

danger to pregnant women or children. Other countries have stricter and the more 

protective thresholds, such as Japan (0.4 mg/kg fish) and United Kingdom (0.3 mg/kg 

fish) (UNEP, 2002). One participant noted the reasons for setting particular limits for 

mercury content in fish and wildlife: 

 

It is a little interesting when you look at limits. They are largely set with 
economic effects in the back of the mind. If it gets to expensive with a 
limit then they raise it. …They raise the limits so that you don’t have to 
throw away a lot of wildlife and fish meat. Then there is also new 
knowledge all the time. It is seldom that they discover that the substance 
was less harmful than they thought, often it is the other way around. The 
limit on 1-mg mercury/kg fish is an economical decision that you don’t 
have to throw away fish that have high mercury levels. That limit is not 
sufficient when it comes to health aspects.  Even 0.5 mg mercury/kg fish is 
too high for a fetus if you eat fish often (Per Andersson, representative 
scientist, Sweden). 

 
Beck also discusses in his work that deciding where to draw the line for what is safe or 

not is difficult, especially when it comes to toxic chemicals, because each person is so 

individual. The impact of a certain chemical depends on many different factors, such as 

age, overall health status and the synergy of multiple toxins in the body (Beck, 1992, 64-

65). This argument can be used when understanding why some people get sick from 

mercury exposure while others do not. There are groups and certain living conditions that 

are differently affected by mercury. Variables such as age, diet, detox system abilities, 

overall health, the summation of toxins in the body exposure (and the synergy of the 
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multiple toxins in the body), or other chemical exposure and the duration of exposure 

could be the main reasons for why some people are affected while others are not. Several 

participants echoed this point in the interviews when talking about dental amalgams.  

 
Most people don’t feel anything [with dental amalgam]. Most people don’t 
have a problem. It is like all other biological life, there is different 
sensitivity for different things, which genetic disposition you have and so 
on (Per Andersson, representative scientist, Sweden).  

 

Another participant shared this view and added how dental amalgams influence different 

people differently because: 

 

…If you are concurrently exposed to other toxic metals like lead or 
cadmium or arsenic your liver detox system can become overwhelmed and 
unable to cope with the continued mercury exposure from dental amalgam. 
So it is just like a downward spiral of less detox, more accumulation, and a 
higher body burden...It is an individual thing. It depends on other metals 
and how well your body copes with detoxification…It can depend on diet, 
for example if you have a very poor diet. There are many different things 
that can affect how dental amalgams affect you (Sharon Callahan, 
representative non-governmental organisation, Australia). 

 
 
7.4 How risk is embodied in mercury use 
 

Beck uses the distinction of risks in the risk society as a corner stone of his theory. He 

claims that humanity has always been exposed to risk and dangers, but the risks today are 

of a different character then those that occurred earlier (Beck, 1992, 34-39). Mercury 

appears to be a good example and representation of the contemporary risks that Beck 

talks about. Many risks are created with mercury utilisation such as cultural, social and 

economic risks.  

 

One of the primary risks embedded in global mercury use is that there still is not any 

adequate regulation for controlling its application and distribution. There still does not 

exist an international and legally binding treaty that restricts mercury utilisation (UNEP, 
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2002; UNEP, 2007). This is in line with Beck’s contentions of organised irresponsibility. 

Nobody is accountable for the spread in space and time of mercury risks.  

 

Mercury risks generated from mercury use in products and process ripples to other 

nations, other industry sectors and other points in time. The mercury risks do not only 

directly affect people locally, but they also have a global scope. Figure 7.1 shows the 

types of risks that come with mercury application in products and processes and is an 

example of how mercury risks can disperse.  

 

 

 

 
 
 

 
 
 
 
 
 
 
Figure 7.1 Mercury risk ripple (based on Flynn et al., 2001, 17-20). 
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cycles. Consequently, many communities can be affected by another’s use. How the risks 

are managed and controlled will ultimately affect the risk ripple.  

 

7.5 Conclusion 
 

Mercury utilisation in products and processes produces several risks, such as economical, 

social and cultural risks. For example, it can produce economic risks because of 

remediation costs for mercury-using industries that pollute local groundwater, sediments 

and watercourses. If seafood is contaminated with mercury it entails risks for people 

reliant on fishing for income and also for those who eat fish. If people cannot consume 

fish and wildlife anymore because of potential health risks their cultural identity can be 

affected for not being able to eat traditional food sources. 

 

Beck uses the differences in risks as an indicator that we now live in a risk society. Many 

of the distinct characteristics that Beck describes are comparable to mercury risks. For 

instance, the risks in the risk society have changed our traditional comprehension of time 

and space. Similarly, mercury risks are not limited in terms of time and geographical 

space. Mercury risks can have an impact on many people and environments remote from 

the source and far into the future.  Mercury risks also exist primarily due to 

anthropogenic actions and decisions. They are consequences of a lifestyle chosen by 

societies.  

 

Some social groups are more affected than others by mercury risks. For instance, 

indigenous communities in the Arctic who consume high levels of fish, seal and whale 

meat, are more exposed. Beck describes that to a certain extent some social groups can 

avoid modern risk (for example, through moving away from the risk or being more 

informed of risks) but in the end manufactured risks, such as atomic accidents, can not be 

avoided. In line with Beck’s contentions, ultimately, no one can elude mercury risks, 

because mercury contaminates air, water and food sources. One of the reasons why no 

one can escape the risks in the risk society is that you cannot see, feel or hear the danger. 
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Mercury is also not evident to our senses. They are hidden and the reality of them has to 

be told by experts and through information politics. 

 

The impact of mercury risks can ripple to other places and other societies. For instance, if 

one nation utilises mercury in their products and processes the risks can reach other 

nations that have no anthropogenic sources of mercury. The performance of risk 

management institutions will influence the outcome of the risk ripple. It is therefore 

essential that individual nations manage their mercury risks properly so that other nations, 

populations and environments are not adversely affected. Thus, in the following chapters, 

Sweden and Australia’s risk management will be evaluated to examine if they contribute 

or limit the ripple of mercury risks.  
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SWEDEN’S MERCURY RISKS AND 
ORGANISATION 
 
8.1 Introduction 
 

The following chapter will outline the sources of mercury in Sweden. Sweden’s 

experiences with utilising mercury and any associated risks generated from this use will 

be examined. The chapter will also present how Sweden has managed these risks, such as 

the actions that have been taken to reduce the amount of mercury. The chapter addresses 

research question two and three with a focus on Sweden’s situation. The chapter includes 

an analysis, drawing from the framework of the selected theoretical approach. Primary 

data and secondary data are used to address these research questions. The chapter will 

first present background information about the nation. For example, Sweden’s 

environmental politics will be looked at in order to provide a foundation to observe how 

the nation deals with environmental problems other than the mercury issue. This chapter 

also details Sweden’s environmental and chemical policy regarding mercury.  

 

8.2 Background information on Sweden 
 

Sweden is located in northern Europe on the Scandinavian Peninsula. The country’s area 

is 449, 964 square kilometers and its most northern parts (one-seventh) extend above the 
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Arctic Circle. The population is 9,029,000 (National Geographic, 2007). Sweden’s form 

of government is constitutional monarchy and parliamentary democracy (CIA, 2006; 

Swedish Institute, 2006b). 

 

The nation’s principal natural resources are its major deposits of iron and other minerals, 

and its ample forests that cover nearly three-quarters of the country (Swedish Institute, 

2007; WIZ, 1997). Sweden has an abundant supply of waterpower due to its 

approximately 100,000 lakes, but lacks major oil and coal deposits. The electricity in 

Sweden is generated mostly from hydropower and nuclear power. They provide for 90 % 

of the electricity (Svensk Energi, 2007a). The rest is derived from fossil fuels and the 

other portion is from wind power and biomass (Svensk Energi, 2007b; Swedish Institute, 

2007). 

 

The Swedish government is now promoting the use of renewable energy such as biomass 

to decrease the dependency on nuclear power and fossil fuels. The country now has ten 

nuclear plants. New nuclear power plants are not allowed to be built and the current 

nuclear use should be phased out by year 2010 (CIA, 2006; Swedish Institute, 2006a).  

 

Sweden has built several wind power and waterpower plants along its coastlines. Further, 

the country takes advantage of its many forests which provides a steady supply of 

biomass. In 2004 there were 723 wind power stations and the quantity is increasing. In 

2005 the use of renewable sources amounted to 26% of the energy needs in Sweden 

(Svensk Energi, 2007a; Swedish Institute, 2007). 

 

8.2.1 Environmental politics in Sweden  
 

During the 1970s environmental issues in Sweden began to increase rapidly and, with 

this, the development of more environmental legislation. The Swedish environmental 

legislation system was at that time difficult to grasp and insufficiently arranged. Some 

conflicting areas were discovered in the legislation and, due to many gaps, a lot of 

activities fell outside the legislation (Regeringskansliet, 2006a). 
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An investigation for improvement in the environmental legislation started in the 1980s. 

Consequently, fifteen of the existing environmental laws were fused into one collected 

work called the Swedish Environmental Code (Miljöbalken), so that it became a more 

comprehensive environmental legislation in Sweden. The Swedish Environmental Code 

came into force on 1 January 1999 (Naturvårdsverket, 2006). The main aim with the 

Swedish Environmental Code is to: 
 

Promote a sustainable development, which involves that the present and 

the coming generations are ensured a healthy and good environment. 

(Naturvårdsverket, 2006) 

 

When the Swedish Environmental Code entered into force the previous fifteen 

environmental laws stopped being valid. The assembled Swedish environmental 

legislation is now easier to survey, but it is still an extensive work. The Swedish 

Environmental Code is divided into seven parts and includes 33 chapters and almost 500 

sections. It has the characteristic of a basic act. The new environmental legislation has 

been criticised for the selection of previous laws that were included and for the 

environmental laws that were left out (Regeringskansliet, 2006a). 

 

The Swedish Environmental Code contains environmental quality standards 

(Miljökvalitetsnormer), which are a new feature in Swedish environmental legislation. 

Environmental quality standards are regulations concerning the quality of land, water, air 

and the environment in general. Another change is that larger environmental 

organisations can now appeal on environmental decisions. The Swedish Environmental 

Code has kept areas such as the ‘right of common access’ (Allemansrätten). The ’right of 

common access’ entails that everyone in Sweden has the right to move freely in the 

countryside on other people’s land and water areas (Naturvårdsverket, 1999). For 

example anyone can pick mushrooms, berries, flowers and so on. This is a benefit not 

found in many other countries. The requirement is not to damage the landscape or animal 
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life, and show consideration for landowners. People are not allowed to enter anyone’s 

garden, or sensitive areas such as crops (Naturvårdsverket, 2006).  

The Swedish Environmental Code should be used in parallel with other laws. In 1967 a 

department for environmental issues called Naturvårdsverket was created (the Swedish 

Environmental Protection Agency). At every county administration there is a specific 

environmental division. Further, each municipality is responsible for the environmental 

care on the local level (such as waste management). Environmental regulations in 

Sweden are also adjusted to the rules in the European Union. The responsibility of 

chemical management rests with several authorities. The Swedish Chemicals Inspectorate 

(Kemikalieinspektionen) is the most liable authority for chemical control and 

management (Ministry of the Environment 2007).  

 

The Swedish government has decided on 15 national environmental goals that are to act 

as a guide in the efforts of long-term sustainable development. Further, ‘Environmental 

Impact Assessments’ (Miljökonsekvensbeskrivningar) are needed before any 

environmentally disturbing project is permitted (Naturvårdsverket, 1999). The most 

common environmental problems in Sweden focus around issues such as acid rain, 

damage to soils, and pollution of the Baltic Sea and inland water bodies 

(Regeringskansliet, 2006b). 

 

8.3 Sources of mercury in Sweden 
 

Over the years Sweden has had several sources of use of mercury in products and 

processes. However, many of them have been discontinued. For a full list of mercury 

sources in Sweden see Appendix 7.  Among them are chlor alkali production, dental 

amalgam, measuring and control devices, batteries, lighting, laboratory and research 

activities, household and industry old stocks and pending terminal waste collection. What 

follows is an outline of the specific sources of mercury release and use in Sweden. 
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8.3.1 Mining and metal activities 
 

Sweden has a long tradition as an exporter of iron and copper. Major iron-ore deposits are 

located in central and northern Sweden (Swedish Institute, 2007). Iron and copper mining 

create mercury as a by-product (European Commission, 2006, 5-8). For example, 

Boliden, a company that mines copper and zinc, generates more than 75 tonnes of 

mercury annually (Boliden, 2004; Hylander, 2002).    

 

Sweden also has many other commercial mining activities that inevitably generate 

mercury as a by-product, such as zinc, silver, lead and gold. In 2004 mineral production 

included 14.7 million metric tonnes of iron ore, 293 metric tonnes of silver, 85,500 

tonnes of copper and 33,900 tonnes of lead (CIA, 2006; WIZ, 1997). Metal smelting and 

refining activities also emit mercury (Hylander et al., 2005a, 81). The mercury by-

product is considered as toxic waste in Sweden and it is stored in a specific place while it 

is awaiting a decision on how to store it in the most suitable way. 

 

8.3.2 Chlor-alkali production 
 

Chlor-alkali production has been one of Sweden’s largest sources of mercury emissions 

and still remains a major source of mercury release. There are aqueous release, air release 

and soil pollution from the tonnes of mercury needed for operating the chlor-alkali 

process (Hylander, et al., 2005s, 81; Lindqvist et al., 1991). Table 8.1 shows emissions 

from three chlor alkali plants in 2001 to water and air. 
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Table 8.1 Emissions from mercury cell technology chlor alkali plants 2001 (kg) (Winalski, et al., 

2005, 54) 

 
  

Air 
 

 
Water 

 
Total 

Eka Chemicals  
29 

 
4.6 

 
33.6 

 
Hydro Polymers 

 
16.6 

 
0 

 
16.6 

 
Akzo Nobel Skoghall 

 
15 

 
1.5 

 
16.5 

 
 
 

Sweden has extensive problems with mercury contamination of land and waterways 

because of release from historical chlor alkali plants that used mercury cell technology. 

The following comment illustrates this point: 

 

The chlor-alkali industry has been the dominating [mercury release] to 
water.  They released 30 tonnes annually, and that was half to water and 
half to air when they let it out the most. That is unbelievable quantities, 
which they still can continue to release (Per Andersson, scientist 
representative, Sweden). 

 

In total there were ten mercury cell plants in Sweden that started closing down from the 

1960s (Hylander & Meili, 2005; Winalski, et al., 2005). One chlor alkali plant that uses 

mercury cell technology still exists in Sweden, called Hydro Polymers (Hylander, 2002; 

Naturvårdsverket, 1999). During this study in 2005 the second last one, Eka Chemicals 

located in Bohus (owned by Akzo Nobel), was shut down. The decommissioning of Eka 

Chemicals will result in significant reduction in mercury emissions in Sweden (Swedish 

Chemicals Inspectorate, 2004; Winalski et al, 2005, 54). In 2002 the two chlor alkali 

plants in Sweden left reported emissions to air to about 38 kg, to water 1.6 kg and 

residual amounts in products of 3.4 kg (Swedish Chemicals Inspectorate, 2004, 5-6). In 

total these two chlor alkali plants used approximately 335 tonnes of mercury. In 2001 
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Hydro Polymers and Eka Chemicals ranked in the fifth place of nation-wide mercury 

release (Swedish Chemicals Inspectorate, 2005a; Winalski, et al., 2005, 54). 

 

Total emission from Swedish mercury cell using chlor alkali plants to air and water were 

reduced from more than 30 tonnes per year in the 1950s and 1960s to less then 0.1 tonne 

in 2000 (Hylander & Meili, 2005). The use of mercury in Sweden’s chlor alkali 

production can continue until 2010 and will then be stopped. This is in line with 

European Union directives and international conventions such as the OSPAR convention 

which Sweden is a member of (Swedish Chemicals Inspectorate, 2004). According to the 

OSPAR convention (see chapter 6) chlor alkali plants are recommended to close or 

convert their mercury cell process to mercury free technology by 2010 (European 

Commission, 2004, 2-3; OSPAR, 2007). 

 

Hydro Polymers started in 1969 and is owned by the Norwegian company Norsk Hydro 

(Swedish Chemicals Inspectorate, 2005a). Hydro Polymers chlor alkali plant produces 

caustic soda and PVC (Hydro, 2006). Hydro is Sweden’s only PVC manufacturer. It is 

located in Stenungsund, which is north of Gothenburg. The plant is in close proximity to 

communities and other buildings. The closeness increases the health risk to the 

surrounding populations (Eriksson et al., 2006; Hydro, 2007). 

 

Hydro Polymers is allowed to release 120kg/annually of mercury but claims to release 

only 20 kg/year. One study done in 2006 claims that the discharge of mercury was 16 % 

to air and 3 % to water (Eriksson, et al., 2006). In Hydro Polymers the goal is to convert 

to membrane technology by year 2010  (EMAS, 2004; Hydro, 2007; Swedish Chemicals 

Inspectorate, 2004, 56-57). 

 

A study in Sweden (Wangberg et al., 2003, 29-41) measured mercury levels near a chlor 

alkali plant (Eka chemicals) in Sweden. The study showed that the soil around the plant is 

highly contaminated because of deposition of mercury during plant operation years. This 

means that the multiple decommissioned or converted chlor alkali plants in Sweden have 

mercury pollution in their soil around the facilities and also in the buildings and in old 
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equipment long after the mercury cell operations have ceased (Winalski et al, 2005, 54). 

Hylander and Goodsite (2005, 6-10) argues that a converted chlor alkali plant (operated 

by Akzo Nobel) located in Skoghall in Sweden still annually emits approximately 16 kg 

mercury to the air and 2.5 kg mercury to water from the empty building and from the 

surrounding soil. 

 

These decommissioned chlor alkali plants can be a potential risk if the soil around the 

plant is not cleaned up. Some decommissioned chlor alkali plants such as Akzo Nobel in 

Stockvik have already started the clean up process of the decommissioned plant site. The 

clean up process entails digging up the contaminated soil and sending it to a treatment 

centre and then handle it as toxic waste. The dug up soil is replaced with new clean soil 

(Eka Chemicals, 2005; Lichtfouse et al., 2005, 198). 

 

When Eka Chemicals chlor alkali plant closed down in 2005 there was a total of 

approximately 8.000 m3 soil that contains approximately 1.500 kg of mercury (Eka, 

2005). One important aspect is to take into account are the risks for the workers and 

bystanders that are involved with the cleaning up of the contaminated soil around chlor 

alkali plants. For instance, they can be exposed to toxic vapours from the polluted soil. 

 

8.3.3 Dental amalgam 
 

Dental amalgam is currently one of Sweden’s largest sources of mercury release 

(Naturvårdsverket, 2004). Large quantities of mercury are stored in people in the form of 

dental amalgam as teeth fillings. It is estimated that 74% of the adult Swedish population 

has dental amalgam fillings (Naturvårdsverket, 1999; Wennberg et al., 2006).  

 

The Swedish EPA estimated that the quantity of mercury in teeth fillings in the total 

Swedish population was 40-60 tonnes (Wennberg et al., 2006). Only in the capital 

Stockholm the quantity of mercury in 1995 was estimated as 4.9 tonnes and in 2001 as 

about 3.4 tonnes (Hylander, et al., 2005a, 82; Swedish Chemicals Inspectorate, 2005a).  
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Dental amalgam has been used as a tooth filling material since the 1880s in Sweden. The 

leakage of the fillings and the potential health and environmental risks became a debate 

in the 1970s (Hylander, et al. 2005b). Using mercury as teeth fillings was more common 

for people born in the 1950s. There is a large exposure to people who have them in their 

mouths and also to the dental clinic staff who places, removes and maintains the teeth 

fillings (Wennberg et al., 2006, 343-343). A person highlighted this in the following 

statement: 

 

It is partly a health risk for the patients, but it is also a risk for the dentists 
and the dental nurses (Elisabeth Axelsson, government representative, 
European Union).   

 

The use of dental amalgam also means that there is a presence of mercury in pipes from 

dental clinics and subsequently in the sewage system from dentistry facilities (Swedish 

Chemicals Inspectorate, 2004; Swedish Chemicals Inspectorate, 2005a). Consequently: 

 

Mercury from the dental clinics, or from crematoriums, goes out into the 
sewage system and pollutes soil, water and fish (Elisabeth Axelsson, 
government representative, European Union). 

 

This statement indicates how mercury is transported through the waste water system and 

comes out and pollutes the environment. The risks of using dental amalgam is illustrated 

in the following statement: 

 

If you put it in to your teeth we are directly exposed to it…All the mercury 
does not stay there but it is vaporised continuously…little is released all the 
time. These are low, small amounts but in time it becomes large 
amounts…The vapour is inhaled effectively. In Sweden there is about 100 
kg mercury that comes out annually from our [mercury] teeth fillings just 
by us chewing and drinking coffee, eating hard bread and chewing 
chewing-gum. Hundred kilogram of mercury comes out in the sewage 
system that way (Per Andersson, representative scientist, Sweden).  
 

Because of their constant release of mercury vapour dental amalgams are a risk to human 

health. The participants echoed this repeatedly in the interviews. For example: 
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It is absolutely a risk … it is a risk when the mother has dental amalgams. 
Mercury vapour is released from the dental amalgam…and the vapour 
enters the brain and it transfers to the child, so it is a danger (Nils 
Holmgren, representative scientist, Sweden). 

 

Consistent with this view was how this participant perceived the dangers of dental 

amalgam use: 

 

It [dental amalgam] constantly leaks very much mercury and the mercury 
amount accumulates. That we still use dental amalgam is crazy (Gustav 
Blomqvist, representative scientist, Sweden)  

 

These statements show how dangerous dental amalgams can be especially to pregnant 

women. This is due to the leakage of the fillings. One participant described how unstable 

dental amalgams are:  

 

There are clear data and studies that show that mercury is constantly 
released. It is volatile and it is not bound so hard. People get different 
neurological diseases and stomach and intestine problems from them. You 
can for example become listless and have no strength (Olle Bengtsson, 
representative scientist, Sweden).  

 

There has been a major decrease in the use of mercury in dental care from both voluntary 

efforts and also from commitments from the dental health authorities since 1995 (Ljung, 

2002; Swedish Chemicals Inspectorate, 2005a). Further, the cause for this reduction is 

increased awareness of the environmental and health risks among both the patients and 

the dentists and access to better alternatives (Swedish Chemicals Inspectorate, 2005c, 6; 

Wennberg et al, 2006). For example, on scientist stated: 

 

It [dental amalgam] was used a lot before. But it has decreased…people 
know that dental amalgam can create health problems and that has led to 
the decrease of demand for dental amalgam (Nils Holmgren, representative 
scientist, Sweden). 

 

There is an agreement in Sweden not to use dental amalgams on children and youth so it 

was phased out by 1995 in children and youth dentistry (Hylander & Meili, 2003, 18-22; 
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Swedish Chemicals Inspectorate, 2005c, 6). Pregnant women in Sweden are encouraged 

not to use mercury fillings as a precautionary measure. However, dental amalgams are 

still done on people above 20 years of age (Hylander, 2002; Swedish Chemicals 

Inspectorate, 2005a; Williams, 1997, 14). 

 

In Sweden amalgam separators were introduced in 1979 to reduce mercury release into 

the wastewater stream. An agreement was made between the Swedish EPA, the Swedish 

Dental Association, the Swedish county councils and the Swedish Dental trade 

Association that all dental clinics in Sweden should have amalgam separators installed by 

1985. Since 1994 also sinks, hand-wash basins and wastewater from washing machines in 

the clinics must be connected to an amalgam separator (Hylander et al., 2005a, 75; 

Hylander, et al. 2005b, 321; Swedish Chemicals Inspectorate, 2005c). 

 

The price of dental amalgams was also raised making it more expensive for the customers 

to chose dental amalgams. The Swedish parliament decided in 1999 that no financial 

support should be given to dental amalgam fillings via the national dental insurance 

(Swedish Chemicals Inspectorate, 2005a; Swedish Chemicals Inspectorate, 2005c, 6). 

 

There are other dental fillings materials available on the market, which meet the needs 

encountered in normal dental care for children and adults (Reeve, 2002). Other dental 

filling materials have largely replaced mercury fillings during the last five to six years 

(Swedish Chemicals Inspectorate, 2005c, 5-6). There are only two companies left that 

manufacture amalgam in Sweden (Swedish Chemicals Inspectorate, 2005c, 13-14). The 

most commonly used dental filling material in 2005 was composites (Swedish Chemicals 

Inspectorate, 2004). 

 

The plan is to phase out dental amalgam by 2009 in Sweden (Swedish Chemicals 

Inspectorate, 2005a). However, Sweden’s position seems to be that alternative material in 

teeth fillings is not fully capable to substitute mercury amalgam in all cases. In some 

difficult dental cases it is more convenient to choose dental amalgam. One participant 

argued the reason for this:  
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In some cases it still happens that you use dental amalgam because you can 
place it in a quicker way then the replacement materials, but it is very rare 
that we use dental amalgam (Britta Bjork, business representative, Sweden). 

 

In Sweden the use of mercury in dentistry has decreased substantially (Bjornberg et al., 

2005, 46). In 1991 it was 1700 kg, and in 1997 it was 980 kg (Hylander, et al., 2005a; 

Swedish Chemicals Inspectorate, 2005c, 6). However, despite efforts 100 kg of mercury 

is still used in dentistry each year (Swedish Chemicals Inspectorate, 2004; Swedish 

Chemicals Inspectorate, 2005a, 10). Even though the use of dental amalgam has 

decreased considerably it still remains a risk if it is still used in dentistry.  

 

The use of dental amalgam creates another large emission source in Sweden, 

crematoriums. In Sweden cremations are very common. Approximately 70% of the 

deceased are cremated. The Swedish EPA calculated that the mercury emissions from 

crematoriums were 123 kg in 2001 (Hylander & Goodsite, 2005). Some of the 

crematoriums in Sweden use flue gas scrubbing devices or active coal to capture the 

mercury on their smokestacks (Swedish Chemicals Inspectorate, 2004). If the use of 

dental amalgam would be banned then the emissions from crematoria would 

automatically cease. Hylander argues that there is an escape of 100 –200 kg of mercury 

from crematoriums without flue gas cleaning. However, even if the crematorium is 

equipped with air pollution devices it will never remove all the mercury and there will 

also be waste from the filters after they have been used (Hylander, et al., 2005a, 81). This 

is illustrated in the following statement: 

 

The crematoriums that have flue gas cleaning often have flue gas cleaning 
based on absorbing the mercury with active coal. It is never 100 
percent…you never get a complete separation…there is also a problem 
what to do with the active coal and the waste from crematoriums, because 
there are so ample amounts. If you take out the dental amalgam fillings with 
tongs [before cremation] then it becomes very concentrated and very easy 
to put it in a rock shelter. You don’t need a big rock shelter for that. 
However, if you need to mix it with the active coal then it becomes very 
voluminous (Per Andersson, representative scientist, Sweden). 
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The crematoriums in Sweden have to by 1 January 2008 acquire a license and follow 

certain environmental guidelines according to the Swedish Environmental Code. They 

must use cleaner technologies such as baghouse filters and do an environmental impact 

assessment. The crematoriums usually use baghouse filters and active coal on the filter 

material. The used active coal powder with the mercury on it is collected in barrels and 

transported to SAKAB (Svensk Avfallskonvertering AB) a treatment company for toxic 

waste.  

 

All Sweden’s dental clinics should be equipped with amalgam separators. However, a 

study done by Hylander, et al. (2005a, 74-84) showed that the function of amalgam 

separators is not very efficient. The study measured mercury emissions from dental 

clinics equipped with amalgam separators. The findings showed that releases of mercury 

were still significant to the wastewater stream. In Sweden the recommended maximum 

yearly out put per dentist chair is 5 gram. The results showed that the actual average 

emission was 14.5 gram per dentist chair (Swedish Chemicals Inspectorate, 2004). 

Amalgam separators also need to be emptied regularly and the waste needs to be handled 

adequately as toxic waste (Hylander, et al., 2005b). 

 

Despite all efforts of minimising dental amalgam in the Swedish society this source of 

mercury release in Sweden will be there for years to come. This is because there will still 

be releases from the removal of worn out amalgam fillings and the maintenance of 

existing dental amalgams in people (Hylander, et al., 2005a, 81). 

 

8.3.4 Measuring and control instruments 
 

In Sweden multiple measuring and control devices that contain mercury were used such 

as thermometers, barometers, manometers, sphygmomanometer and thermostats 

(Hasslow, 2003; Hylander, et al., 2003). Measuring instruments that contain mercury 

such as mercury thermometers were banned in Sweden in 1992 (Ljung, 2002; 

Naturvårdsverket, 1999). The Swedish government offered the consumers to hand in their 

mercury thermometers in replacement for digital ones. As one participant describes it: 
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In conjunction with a collection campaign in the 1990s, you handed in the 
mercury thermometers to the chemists. There are surely some thermometers 
left in some households in Sweden but the amount is not much (Cecilia 
Olsson, government representative, Sweden). 

 

For some measuring apparatus the transition started earlier. For example, Swedish 

hospitals started phasing out mercury sphygmomanometers in the 1980s. Some 

measuring instruments that have mercury in them can still be found in smaller private 

health practices (Swedish Chemicals Inspectorate, 2005b, 11). In Sweden, the transition 

to mercury-free substitutes in the health care sector was successful. It has proven to be no 

problems in diagnosing any condition using mercury free alternatives (Swedish 

Chemicals Inspectorate, 2004, 64; Swedish Chemicals Inspectorate, 2005b, 4 -10).  

 

8.3.5 Electronic appliances 
 

In Sweden there were multiple electrical equipments that had mercury in them such as 

electrical switches, conductors and batteries (Hylander et al., 2003). In 1993, all electric 

switches and other electrical applications containing mercury such as sockets were 

prohibited (Naturvårdsverket, 2004). 

 

In lighting there are still products that use mercury (Hylander & Goodsite, 2005, 10). For 

example, it is still there in fluorescent tubes and some other energy-saving lamps because 

there are no appropriate commercial alternatives (Hylander, 2002; Naturvårdsverket, 

1999). Lighting is not included in the European Union Electronics Directive 

[2002/95/EC] but from July 2006 there are requirements for maximum levels of mercury 

in low energy lamps and fluorescent tubes. With lighting there is a conflict between 

different environmental goals and considerations. For example, low energy lamps saves 

energy and money but usually contains more mercury. The following point made by a 

participant gives some indication of how the majority of sources of mercury use in 

Sweden can be switched to mercury free alternatives but the lighting area causes 

contesting interests: 
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You can [switch to mercury-free alternatives] in everything [all mercury 
products] except lighting. It is economically reasonable to replace mercury 
almost in every use except with fluorescent lamps. Lighting you can replace 
with some mercury-free alternatives…but then there is more energy needed 
and therefore it becomes more expensive (Per Andersson, representative 
scientist, Sweden).  

 

Batteries such as Mercury oxide batteries were banned in 1998. Mercury containing 

batteries are also restricted under European Union regulations (Swedish Chemicals 

Inspectorate, 2004). Small batteries called button cell batteries are still used and are 

found in for example wristwatches (Hylander & Meili, 2005, 10; Naturvårdsverket, 

1999). However, these batteries cannot have an excess of 0.0005% of mercury in them. 

These batteries can be found in devices such as hearing aids (Naturvårdsverket, 2004). 

 

8.3.6 Research and medical uses 
 

In Sweden mercury is still used in environmental and health research and in medical 

activities. For example, mercury is an ingredient in analytical chemicals. Mercury is also 

used as a reagent, in the analysis of chemical oxygen consumption and medical diagnosis. 

It is also used for the disinfection of some medical equipment (Hylander, 2002). 

 

The use of mercury in analytical chemicals was approximately 53 kg in 2003. The use of 

mercury in COD analyses was about 14 kg. The preservative thiomersal, which contains 

mercury, is used to disinfect medical equipment that are used for transfusions and 

dialysis. 29 gram of thiomersal was used in 2003 for transfusion equipment and 40 gram 

for dialysis equipment (Swedish Chemicals Inspectorate, 2005a).  

 

This use can cause adverse impacts to the environment and human health. For instance, 

when analyses are carried out in open systems there is a risk that the people who handle 

the chemicals are exposed to the mercury. A certain amount also ends up in the sewer 

system or becomes waste (Swedish Chemicals Inspectorate, 2004, 43-55). 
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8.3.7 Other mercury sources 
 

There are several other sources of mercury in Sweden, of which some have been 

prohibited, such as paints, pesticides, cosmetics, seam welding and in tracking devices for 

wildlife. 

 

Biocide made of mercury was added for example in anti fouling paints. Paints using 

mercury are not used anymore which is in line with European Union regulations 

(Naturvårdsverket, 1999).  Mercury was also used in Sweden as a seed dressing since the 

1940s to protect the seeds and plants from fungal diseases (Hylander & Meili, 2005, 9). 

Seed dressing that contained mercury in Sweden was banned in 1966. Further, mercury 

was banned from all pesticides in 1988 in Sweden (Hylander & Meili, 2005,2). Cosmetic 

products that contain mercury or mercury compunds are also prohibited according to 

European Union restrictions (Swedish Chemicals Inspectorate, 2005a).  

 

The seam welding machines that contain mercury are still used in the manufacture of 

ventilation ducting and cans (Swedish Chemicals Inspectorate, 2004). Mercury is also 

still used in some tracking devices for wildlife for research (Swedish Chemicals 

Inspectorate, 2005a). 

 

Mercury can be hidden in many products and also new products not accounted for can be 

produced all the time. These new products can fall through the gaps of Swedish 

legislation and be imported into the country. The following point made by a government 

official in Sweden emphasises this point: 

 
In the chemists there are these ovulation tests that you can use when you 
want to become pregnant…inside them there is a small battery that contains 
mercury. We are not that observant that it contains mercury. There are 
things that probably slip through in what we import into Sweden (Marie 
Larsson, government representative, Sweden).  
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8.3.8 End of the line sources 
 

Burning products that carry mercury contribute to toxic emissions that add to the global 

atmospheric mercury pool. However, in Sweden there are separate waste collection 

systems for mercury products such as batteries, amalgam and fluorescent lamps.  

 

Batteries are collected separately in special igloo shaped bins that are seen close to every 

mall, shopping area or petrol station and in other selected areas in every municipality and 

county. Lamps that contain mercury also have specific waste pick up places in the 

counties. All this waste is waiting on a decision of terminal storage. Hence, landfills and 

incineration is currently not a big contributor to mercury release and risks. The problem 

is how efficiently the lay person and households utilise these separate trash collection 

places. For consumers to separate mercury products and return them to collection places 

there needs to be some motivation from the public. If a mercury-using lamp or some 

other mercury products are discarded into domestic trash, it will enter the general waste 

stream (Swedish Chemicals Inspectorate, 2005a, UNEP, 2002, 105). 

 

In Sweden many products that have mercury in them have been prohibited. However, 

with the product life expectancy of these items being around 10-40 years they are likely 

to hang around for decades in industry facilities and in household stocks. This will also 

then be a steady stream of discarded mercury products. In households it can be in the 

form of old mercury thermometers, antique barometers, and inside doorbells. Tonnes of 

mercury can also be found in old and stored pesticides in agriculture industry facilities 

(Swedish Chemicals Inspectorate, 2005a, 11). 

 

The use of mercury means that it can be found in sinks, floor drains, water traps and 

waste water systems (Naturvårdsverket, 2004). The continued use of mercury in for 

example dental industry and in research and medical laboratories mean that mercury is 

still released into waste water systems. There are especially large amounts of mercury in 

pipes from old dental clinics. There is still an estimated 100 tonnes of mercury in Sweden 
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stored in households and industry or in products circulating in the Swedish society 

(Naturvårdsverket, 2-3; Swedish Chemicals Inspectorate, 2005a). 

 

The by-product mercury from mining activities goes to the pending terminal waste 

storage. The mercury by-product is considered as toxic waste in Sweden. 

Decommissioned mercury cell chlor alkali plants and other factory areas that used 

mercury in their systems also have large amounts of mercury in the soil around the plants, 

which needs to be taken care of. 

 

There are four main companies that have a large collection of mercury waste in Sweden. 

These are Boliden AB, which has 589 tonnes of mercury waste (and also creates annually 

600 tonnes more mercury waste), then there is SAKAB (Svensk Avfallskonvertering 

AB), which is a company that treats hazardous and other waste. SAKAB has 110 tonnes 

of mercury (and creates 50-100 tonnes more mercury waste annually). Then there is 

Hydro Polymers AB (chlor alkali plant) and the decommissioned Eka Chemicals AB 

(chlor alkali plant) which has approximately 400 tonnes of mercury accumulated together 

(Hylander, 2002; Naturvårdsverket, 1999).  

 

8.4 Experiences with mercury use and associated risks 
 

Emission data from Sweden and measurements of mercury levels in birds and other 

animals show a consistent pattern suggesting that mercury levels reached a peak around 

the 1960s (Hylander, 2002; Hylander & Goodsite, 2005, 1). During this time Swedish 

scientists noticed a high level of wild life mortality. For example, there was a high 

mortality rate among Pheasants and other seed-eating birds. This was linked to seed 

dressed with mercury compunds (Beyer et al., 1996, 341; Moore, 2003, 75; Warfvinge, 

1997, 236). A respondent describes this:  

 

We used mercury to impregnate seed corn for sowing to prevent fungus 
attacks. This was after the Second World War until the 1960s. As a 
consequence the birds died and predators birds died noticeably when they 
ate the seeds. Something that happened fairly quickly is that we realised the 
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connection with this and mercury. At the same time we discovered fish with 
high levels of mercury…we noticed that it affected lakes far away from the 
industries (Magnus Engstrom, representative scientist, Sweden). 

 

There were also studies made that discovered elevated mercury contents in fish that were 

located in water bodies close to paper and chlor industries (Hylander & Meili, 2005; 

Selin, 2005). A respondent describes how mercury was discovered as a risk in Sweden:  

 

In the 1960s we used mercury as a biocide in the paper mills. And there was 
a paper mill that lied alongside a lake …and we discovered that all the fish 
died in that lake. When we started to investigate it, quite a lot of mercury 
was discovered in the lake and in the fish. And then we started looking at 
other lakes and we discovered that there were high levels of mercury 
everywhere. So that is kind of how it started. It was an acute poison 
situation because of a mercury biocide from the beginning. So when you 
started to look for mercury in the environment you discovered that this was 
not good, we had to high levels. And then there were poison scandals with 
mercury in Minamata in Japan and in seed dressing in the Middle East also 
in the 60s and 70s that made us open our eyes that mercury was very very 
toxic (Cecilia Olsson, Government representative, Sweden) 

 
As a result of the mercury use in Sweden the major experience is the elevated levels in 

soil, water, fish and wildlife. The mercury concentrations in the Swedish environment 

and wildlife have adversely affected them. For example, the mercury levels in fish, 

mammals and birds have been proven to affect the reproduction patterns 

(Naturvårdsverket, 1999; Swedish Chemicals Inspectorate, 2004, 4; Swedish Chemicals 

Inspectorate, 2005a). Further, mammals that eat a lot of fish such as otters have decreased 

significantly in Sweden and studies suggest that their high mortality rates are due to high 

mercury concentrations in their bodies  (Hylander & Meili, 2005; Kruuk & Conroy, 1991, 

83-94; Warfvinge, 1997). 

 

In 1991 it was estimated that, over 50 % lakes (50, 000) of Sweden’s 83,0000 lakes 

contained fish that had mercury levels that exceeded the national limits. It also exceeded 

the international health limits set by the World Health Organisation (0.5 mercury/kg). 

The natural level in the Swedish fish should have been 0.05- 0.3 mg of mercury/kg fish 

but instead it was over 1 mg of mercury/kg fish (Carnie, 2003; limits; Lindqvist, et al., 
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1991; Meili et al., 2003). This is still the case in some areas in Sweden. Especially top 

predators like pike have elevated mercury levels that surpass 1 mg of mercury per 

kilogram fish (Naturvårdsverket, 1999, 9; Swedish Chemicals Inspectorate, 2005a). The 

highest levels of mercury in Sweden are found in freshwater predators such as pike perch 

and pike (Johnsson et al., 2004, 257-263; Lindqvist, et al., 1991). The mercury levels in 

soil in Swedish forests have increased three to five times compared with background 

levels. These concentrations of mercury in the Swedish soil have affected biological 

processes and organisms in the soil (Kvicksilver, 2005; Meili et al., 2003; Swedish 

Chemicals Inspectorate, 2005a). 

 

In Sweden large amounts of mercury were emitted to the atmosphere mainly from chlor 

alkali plants and from metal production. The utilisation of mercury in Swedish industries 

has decreased substantially. However, lakes and coast areas will remain contaminated for 

many decades to come (Warfvinge, 1997, 236). 

 

The population in Sweden is exposed through mainly dental amalgams and through their 

diet when eating contaminated fish. There are also large occupational exposures for 

Swedish people who work in chlor alkali plants, in the dental industry and in the 

electrical industry. 

 

The risks associated with mercury use in Sweden are environmental risks with elevated 

levels in water (lakes and coast areas polluted), soil and wildlife. Mercury has 

accumulated in the soils. Studies show that the elevated mercury has affected organisms 

and biological processes in the soil (Johansson, et al., 1991; Kvicksilver, 2005; 

Warfvinge, 1997). Consequently, this affects the ecosystem and the forest productivity. 

Fish have high contents in them and this will affect the health of humans and the animals 

that are eating them (Hylander & Meili, 2005; Wennberg et al., 2006, 343-343). As one 

person describes the risk implications to wildlife:  
 

Mercury can accumulate in birds…while we dressed seeds with mercury 
against fungus diseases then pheasants, phasianidae and partridge had very 
high mercury levels. So people who ate much of that meat had elevated 
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levels. And eagles and hawks were almost extinct because they ate the 
chicks from the pheasants (Per Andersson, representative scientist, 
Sweden). 

 

The populations most at risks for adverse health effects are pregnant women, children and 

people who eat a lot of fish in their diet (Johnsson et al., 2004). There is also a higher risk 

for people who use dental amalgam. 

 

There is also a cultural risk. Sweden is a country surrounded by coastal waters and has 

approxiamtely 100, 000 lakes (95,700). Hence fish is a major part of Swedish people’s 

traditional diet. Fish is a staple food and eaten at all Swedish traditional holidays and 

celebrations such as Easter, Christmas and Midsummer Eve. 

 

Economic risks involve the costs for remediation activities at the decommissioned chlor 

alkali plants and other old industry spots that utilised mercury (such as agricultural spots). 

For instance, a study made by Hylander and Goodsite (2005, 1-15) estimated that the 

total cost of cleaning up a chlor alkali plant (Skoghall) with the dredging of the sediment 

and staff was approximately 17 US$ million (Hylander & Goodsite, 2005, 6-7). There are 

also occupational risks for people working in industry that use mercury such as chlor 

alkali plants. In dental industry dentist and nurses can be adversely affected and in 

laboratory and medical facilities that use mercury in analysis and as disinfectants people 

can be exposed.  

 

8.5 Efforts to reduce the use and release of mercury in Sweden 
 

In Sweden efforts have been made since 1960 to reduce mercury release and applications. 

What follows is an outline of these strategies. 

 
8.5.1 Swedish regulations and goals regarding mercury 
 

When Sweden discovered the relation between mercury use and environmental and 

health damage it was one of the first countries to enforce legislation on the use of 
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mercury (Hylander & Meili, 2005). This was also due to the outcome of the Minamata 

event. Studies done in the 1960s on wildlife mortality had connected it with seed dressing 

that contained mercury. Consequently seed dressing that contained mercury was the first 

mercury product that was legally restricted in Sweden. It was banned in 1966 for biocide 

and mercury was prohibited from all pesticides in 1979 (Hylander & Meili, 2005, 2). Due 

to the elevated mercury levels the Swedish Medical Board banned the sale of fish from 

certain rivers and lakes in 1967 (Selin, 2005, 35). 

 

Substantial action regarding the mercury issue has later been taken from the 1990s and 

onwards by the Swedish government and Parliament in the mercury use field (Ljung, 

2002). As mentioned earlier in chapter 8.2.1 Sweden has adopted 15 national 

environmental goals (environmental quality objectives) that act as a guide in the efforts 

of Sweden’s long-term sustainable development aim (Naturvårdsverket, 1999, 10). The 

mercury issue is related to the two environmental goals ‘a non-toxic environment’ and ‘a 

good built environment’ (Ljung, 2002). 

 

The aim with the first environmental goal ‘a non-toxic environment’ is that the 

environment should be free from anthropogenic substances and metals that represent a 

threat to human health or biological diversity. This means that the levels of substances 

occurring in the environment must be close to background levels. The aim with the 

second environmental goal ‘a good built environment’ is that land and water areas where 

people live and work should be free from toxic and dangerous substances and other 

pollutants (Ljung, 2002). 

 

In 1993 Sweden set up several goals for phasing out the use of mercury in products by 

year 2000. Product restrictions were set and phase out dates on products such as 

measuring devices and electrical switches. Other initiatives were focused on reducing 

dental amalgam use and the collection of mercury products circulating in the Swedish 

society. Many regulations were also introduced. For example, mercury thermometers 

were banned in 1992 and recommendations were given to consumers to return them to 

the chemists (European Environmental Bureau, 2005, 84; Naturvårdsverket, 2004; 
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Swedish Chemicals Inspectorate, 2004). Further, electrical switches and other electrical 

devices containing mercury were banned in 1993 (Hylander et al., 2003; Hylander & 

Meili, 2005). Dental amalgam use reduced from 1,700 in 1991to 100 kilogram by 2003. 

The result of all the combined efforts was a 95 percent reduction of mercury in products 

from 1992-2003 (Ljung, 2002; Swedish Chemicals Inspectorate, 2005a). 

 

8.5.1.1 The Swedish EPA action program  
 

In November 1999 the Swedish EPA presented a five-year action plan to the government 

that was going to improve the efficiency of collection of mercury products. Between 

1995 and 1999 the government gave the Swedish EPA 30 million Swedish Crowns to 

carry out the task of the action program for the collection of mercury products (Ljung, 

2002; Naturvårdsverket, 1999; Naturvårdsverket, 2004). 

 

The action program focused on collecting mercury from: 

 Thermometers 

 Mercury in technical goods and products 

 Metallic mercury on shelves and in storage rooms 

 Historic mercury in sinks and in floor drains 

 

9-11 tonnes of mercury in products were identified and 6-7 tonnes were collected 

(Naturvårdsverket, 2004, 2). However, the Swedish EPA estimates that there are about 30 

tonnes of mercury still left in stored old products and goods in households and industry 

(Ljung, 2002; Naturvårdsverket, 1999) 

 

Three major projects were launched within this action program. The first one ‘Mercury 

97’ was concerned with the clearing out of mercury in for example laboratories in 

universities and colleges. 1.7 tonnes of mercury were cleared out from these facilities. 

The universities kept around 300 kg of mercury in instruments. In total it is estimated that 

around 85 percent of mercury has been cleared out of Swedish universities and colleges 

(Swedish Chemicals Inspectorate, 2005a).  



 
 

183 

The second project, ‘Mercury 98’ aimed at schools and their laboratories. This project 

collected 1.3 tonnes of mercury in Swedish schools. The third project, called the 

‘Mercury Search 99’ (Kvicksilverspaning 99) involved the identification of hidden 

technical mercury within about 74 industries (Naturvårdsverket, 30-33). Previously 

employed electricians were hired with the task of identifying and tracking down the 

mercury in technical goods and products. All three projects enlisted the help of the 

world’s first mercury tracking dogs: Froy an Alsatian and Ville a Labrador, to track down 

the mercury in the facilities (Ljung 2002; Naturvårdsverket, 2004). 

 

Within the five-year action program there was also the project of investigating the 

possibilities of terminal storage of all the collected mercury waste. The action program 

also focused on spreading and increasing knowledge and information. This action plan 

included a large number of inventory and publicity campaigns. The publicity campaigns 

within the action programme generally raised the awareness of mercury use and risks in 

Sweden. The action program did exhibitions about the mercury problem, lectures, press 

conferences and 30 training sessions and workshops. Information material were 

generated (such as brochures, a handbook, final reports and web pages). There was radio 

publicity, ads in local newspapers, billposters in pharmacies and in Swedish 

supermarkets. The target groups were hospitals, health care centres, airports, industries, 

offices, farms, households, nearly all schools in Sweden and a large number of 

universities and colleges. The participation of the two mercury-tracking dogs strongly 

contributed to public interest and more media attention. This helped increase the general 

knowledge of mercury as an environmental and health problem in Sweden (Hylander & 

Goodsite, 2005, 10; Naturvårdsverket, 1999, 26-27). 
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8.5.1.2 The possibility of a general ban 
 

The use of mercury is already extensively regulated. However, some areas of mercury 

use in products and processes remain in Sweden, which are not covered by current 

legislation. The current legislation does not cover mercury use in: 

 

 Laboratory reagents, analytical chemicals 

 Disinfection of medical equipment 

 Chlor-alkali production 

 Dental amalgam 

 Some light sources  

 Seam-welding machines  

 

At the beginning of 1999, the Ministry of the Environment initiated work on a proposal to 

see if it was possible to extend the regulation of the use of mercury to cover all these 

uses. In Sweden this is still an ongoing process done by Kemikalieinspektionen that is 

suggesting a general ban on the use of mercury (Hasslow, 2003; Ljung, 2002; Ministry of 

Sustainable Development, 2006). Sweden put in a proposal for a general prohibition on 

the use of mercury in the remaining products and processes in June 2004. Only what is 

already on the market can during the transition period be used (Ljung, 2002; Ministry of 

Sustainable Development, 2006).  

 

It has been decided that by 2010 mercury cell technology in chlor alkali plants should be 

phased out in Sweden. That year was decided because of the agreements in the OSPAR 

Convention, which Sweden is a member of (see chapter 6).  

 

A general ban would conform better to the Swedish environment and chemical policy 

goals  (Swedish Chemicals Inspectorate, 2005a). The proposal contains a consideration 

for a total ban on all the uses of mercury in Sweden. The errand is handed over and will 

be handled by the European Union. This decision by the European Union will likely be in 

2007 or later.  
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8.5.2 Export and import rules in Sweden regarding mercury 
 

Under the current legislation in Sweden it is forbidden to manufacture or sell mercury 

containing instruments and certain electrical components. Goods such as dental amalgam 

may be imported from other European Union countries but not from countries outside the 

European Union (Swedish Chemicals Inspectorate, 2005a). 

  

In 1997 all export of mercury from Sweden was banned. This entails all mercury 

compounds and preparations. To prevent that Swedish mercury waste will be recycled 

and used in other countries there is an export of mercury waste aswell (Hagstrom, 2005; 

Ljung, 2002; Swedish Chemicals Inspectorate, 2005a). 

 

This export ban does not apply to coal or ores or concentrates that naturally contain 

mercury (Boliden, 2004). For example, mercury is a by-product from zinc mining. The 

zinc producer company Boliden in Sweden produces between 20-75 tones mercury when 

mining for zinc (Boliden, 2004). Boliden can export this mercury from Sweden to 

Finland even when Sweden has an export ban because they say that they do not export 

mercury but a zinc concentrate that contains mercury. 

 

8.5.3 Sweden’s mercury limit guidelines  
 

In the occupational setting Sweden has set the maximum levels of exposure of mercury 

vapour a day to 0.03 mg Hg/m3.  The levels of mercury that were discovered in Swedish 

water bodies have led to consumption advisories with recommended levels of mercury in 

fish. Sweden has issued consumption advisories of certain kinds of fish and how often to 

eat them (Bjornberg et al., 2005, 46). A consumption advisory is a recommendation that 

specific groups of people (by age, gender, past exposure) limit their consumption of 

certain food items in order to reduce the risks to their health posed by contaminants in the 

food. 
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The national food administration recommends that women planning pregnancy, pregnant 

women and mothers who are breast-feeding should not consume fish species such as 

perch, pike, burbot, eel, and halibut.  The rest of the population is advised to eat these fish 

species a maximum of once a week (Swedish Chemicals Inspectorate 2004, 4). They are 

also advised to only have a maximum of one meal per month of herring from the Baltic 

and salmon from either the Baltic or inland lakes (Bjornberg et al., 2005, 46; Johnsson et 

al., 2004). 

 

In Sweden mercury concentration in fish sold must not exceed 0.5 mg/kg fish. All fish 

species used to be 1 mg/kg fish on the so-called black listing time (Svartlistningstiden). 

The blacklisted time started in 1960s and ended in 1991. In that time some lakes got 

‘blacklisted,’ which meant that they were listed as lakes that had high amounts of toxic 

pollutants in them such as mercury. This meant that you were not allowed selling or 

eating fish from them (Johnsson et al., 2004). 

 

The higher set level of 1.0 mg/kg was probably set because of economic reasons because 

most fish already exceeded 0.5 mg/kg. The following comments illustrates this point: 

 

In Sweden, in the blacklisting time period, it was 1-mg mercury/kg fish. 
One reason for this limit was probably because you could not sell your fish 
otherwise, because most of the fish went over 0.5 mg at that time. So the 
limit set was an economic consideration (Magnus Engstrom, representative 
scientist, Sweden). 

 

8.5.4 Sweden’s mercury waste management 
 

Sweden has had a rigorous waste management plan. The idea is to collect all the mercury 

products that contain mercury. Recycling is common in Sweden and there are separate 

waste collection systems for mercury products (Naturvårdsverket, 1999). Mercury is 

considered a hazardous waste in Sweden so the collected mercury from for example old 

batteries or mercury thermometers are handled as hazardous waste (Naturvårdsverket, 

2004). 
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All the collected waste (by-product from mining and discarded products) is now stored 

and waiting for a terminal storage solution. For example, the by-products from mining 

activities in Sweden is presently stored in concrete silo until they will be moved to the 

decided terminal storage (Hagstrom, 2005; Hylander, 2002). In 2002 it was estimated that 

1,100-1,400 tonnes of waste containing mercury was waiting to be put into a terminal 

storage (Ljung, 2002; Swedish Chemicals Inspectorate, 2005a). 

 

The Swedish government wants all the mercury waste to be pulled out of circulation and 

disposed of in a safe and environmentally sound way. A proposal was developed 

regarding terminal storage of mercury and was presented to the government in December 

1997 (Hagstrom, 2005; Naturvårdsverket, 1999). In October 2003 the Swedish 

parliament passed a law (Avfallsforordningen 2001/10/63) that by year 2015 all waste 

which contains atleast 0.1 % mercury in weight must be stored permanently in a storage 

deep down in rock (Hylander & Meili, 2003, 13-18; Swedish Chemicals Inspectorate, 

2004, 5).  

 

In Sweden it has been decided that the best alternative is that all mercury from waste and 

mining will be stored permanently in a deep bedrock repository such as a abandoned 

mine with suitable geological and hydrological characteristics (Greenfacts, 2005b; 

Hylander & Meili, 2005; Naturvårdsverket, 2004). This alternative is thought to be the 

best way to keep mercury from reaching biological life and the groundwater. This is a 

solution that has been used in Sweden for nuclear waste (European Commission, 2006, 

8). 

 

All the mercury waste will be converted to a solid form. The ‘final storage’ place has not 

been decided yet. The plan is that the companies that have used mercury in their products 

and processes will have to propose to the Swedish government a suitable location for the 

future deep storage facility (Ljung, 2002). The waste owners and companies that have 

used mercury in their products and processes will also bear the responsibility and costs 

for the construction of the deep bedrock facility and also the management of it (Ljung, 
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2002; Kvicksilver, 2005). The mercury waste generators responsibility is highlighted in 

the following statement: 

 

…The mercury waste owners should find a solution for a terminal storage 
spot. It should be stable. The Swedish EPA has not yet decided the 
requirements and criteria for this permanent storage but says that it should 
be stable and safe and the waste owners have to present a solution (Marie 
Larsson, Government representative, Sweden). 

 

8.6 European Union’s management of mercury 
 

Sweden is a member of the European Union and subsequently is affected by European 

Union legal principles and commitments (Swedish Chemicals Inspectorate, 2005a). For 

example, as a member of the European Union Sweden may not introduce a ban on 

products containing mercury without an acceptance from the European Union, which is a 

factor that slows down the speed of Swedish mercury policy (Ljung, 2002). There was 

much evidence of this in the interviews, especially in the work to ban dental amalgam use 

in Sweden: 

 

There has been a discussion for a long time that we should not use dental 
amalgam, and now there is a discussion in the European Union. We have 
received resistance. But Sweden’s attitude is that the dental amalgam 
should be phased out and these teeth fillings are decreasing all the time. The 
process becomes slow because of the European Union. If you want to have 
a trade prohibition then it conflicts with the Europeans Unions decisions 
(Gustav Blomqvist, representative scientist, Sweden).  

 

A European Union representative describes the implications of differing views on the 

dental amalgam issue among the member states in the European Union: 

 

There is a will from many directions in Europe to eventually introduce 
restrictions, but it is very political…the opinions differentiate very much 
between the different countries (Elisabeth Axelsson, government 
representative, European Union).  
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The European Union’s regulations may slow down the process of Sweden’s mercury 

policy. However, it is difficult for a small country like Sweden to stand alone on this 

issue. Phase out of mercury has to any way be implemented on a broader level due to 

long-range aerial transports.  

 

Mercury is used in a variety of applications in the European Union. In 2003 the demand 

in 2003 was around 300 tonnes (Hylander, et al., 2005b, 321). The uses include dental 

amalgam, measuring and control equipment, lamps and batteries. Mercury is also used in 

mercury cell technology in the chlor-alkali sector (Hylander, et al., 2005a, 82; Swedish 

Chemicals Inspectorate, 2005c, 6). It has been estimated that between 3-15 million 

people in Europe have mercury levels that exceed the recommended limits (European 

Environmental Bureau, 2005, 23). The total anthropogenic emissions of mercury from 

Europe were 249.7 tonnes in 1995 and 239 tonnes in year 2000 (Cain, 2004c, 57; Pacyna 

& Pacyna, 2002).  

 

The European Union has health guidelines for women and children against eating 

particular fish species like catfish, bass, eel, angelfish, bonito, blue ling, swordfish, shark, 

king mackerel, marlin, pike, and tuna (Winalski et al, 2005, 2). The guidelines for 

maximum concentrations vary among the countries but the recommended level is 0.5 mg 

mercury/kg fish (UNEP, 2002, 54). 

 

In the European union the recommended annual exposure levels should not exceed 0.05 

µg /m3 and the tolerable intake in a day is 0.1µg/kg/day, this is estimated as safe even for 

pregnant women (Johnsson et al., 2004). 

 

Mercury is restricted and regulated in a number of existing directives (Swedish 

Chemicals Inspectorate, 2005a). Since September 1996 emissions of mercury from major 

industrial sources are now subject to the European Union Directive on Integrated 

Pollution Prevention and Control Council Directive 96/61/EC (IPPC). This directive has 

to be implemented by the member states by October 1999-2007. The IPPC Directive 

concerns control and prevention of pollutants just like mercury to water, air and land 
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from industrial activities. The Directive requires that all facilities and industries listed in 

the Directive (such as energy industries, mineral industry, chemical industry, paper 

industry and tanneries) should install best available techniques (BAT) by 2007 (Winalski 

et al., 2005, 12). The BAT concept means that industries should opt for cleaner and more 

efficient production measures and technologies were possible. 

 

The IPPC Directive covers sectors such as the chlor alkali industry. In 2005 60% of all 

Europe’s chlor alkali plants used the mercury cell process (Winalski et al., 2005, 4). 

Mercury cell technology is not considered BAT for the chlor alkali sector so it has been 

decided that no new chlor alkali plants will be built with this technology (Winalski et al., 

2005, 6-12). 

 

In 2005 there were 53 operating mercury-cell chlor alkali plants in the European Union 

(Winalski et al., 2005, 4). These plants are going to be decommissioned or converted to 

mercury free technologies by 2020. This means that 12 thousand tonnes of mercury will 

then need to be taken care of properly so it does not end up on the world market 

(Wangberg et al., 2003). 
 

The OSPAR convention (see chapter 6) recommended closing or converting the 

European mercury cell chlor alkali plants as early as year 2010. However, this process 

has been extended to 2020 in line with the IPPC Directive  (European Commission, 2004, 

2-3; OSPAR, 2007). This is an unfortunate sidetrack from the agreements in OSPAR as 

one respondent highlighted: 

 
They have gone away from the agreements in OSPAR that they [mercury 
cell chlor-alkali plants] should be decommissioned by 2010 in the whole of 
Western Europe. Now they are working for them to be decommissioned by 
2030, but that the government did not want so they have made a deal for 
2020. Let’s see where it ends (Per Andersson, representative scientist, 
Sweden). 

 

Other Directives that include mercury in the European Union is the ‘Restrictions of 

hazardous substances in electric and electronic equipment Directive 2002/95/EC’ in 

January 2003. The Directive restricts the use of hazardous substances in electrical 
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equipment. The Directive requires the substitution of substances like mercury in all new 

electrical equipment by July 2006 (European Environmental Bureau, 2005, 31-34; Ljung, 

2002). There are also restrictions for mercury in batteries according to the ‘Battery 

Directive 91/157/EEC’ (Swedish Chemicals Inspectorate, 2004). Further, a ban entered 

into force in 2003 on using mercury in the production of cars the ‘End of life of vehicles 

Directive 2000/53/EC’ (European Environmental Bureau, 2005, 28). All member states 

should make sure that new vehicles do not contain mercury after 1 July 2003.  

 

High amounts of mercury in cosmetics and soaps were exported from the European 

Union to developing countries. The European Union was criticised for this after the 

products’ toxic ingredient adversely affected the consumers. Consequently, Directive 

76/768/EEC prohibits mercury or its compounds to be an ingredient in detergents, 

cosmetics, soaps, lotions, schampos, skin bleaching products and it is not allowed to be 

exported from the European Union (Zero mercury, 2005). However, phenyl mercuric 

salts are still allowed in some eye make up and eye make up removal products in 

concentrations not exceeding 0.007% (Swedish Chemicals Inspectorate, 2004, 57). The 

European Union legislation also prohibits or severely restricts the use of mercury in the 

following applications: paints, pesticides, textile treatment agents (European 

Environmental Bureau, 2005, 28). 

 

Due to the introduction of prohibitions, European emissions of mercury from 

anthropogenic sources to the atmosphere have decreased from about 630 tonnes in 1990, 

to 340 tonnes in 1995, to about 240 tonnes in 2000 (European Environmental Bureau, 

2005, 37). In some ways EU strategies differ from Sweden’s. For example, waste that 

contains mercury is not allowed for export from Sweden by national legislation. 

However, export of mercury containing waste is still allowed to be exported out of the 

European Union. The European Union is considered the largest exporter of mercury. Due 

to this fact, in January 2005 the European union adopted a ‘mercury strategy’. The 

strategy contains proposed solutions and a number of actions. The strategy does not 

include any legislative proposals, but rather announces the intention to bring such 

proposals forward. The strategy includes 20 actions that focus on reducing mercury 



 
 

192 

emissions, supply and demand in the European Union (European Environmental Bureau, 

2005, 11-12).  

 

The strategy proposes the banning of export of mercury from the European Union by 

2011  (action 5). This will effectively end the European Union’s present role as the 

world’s largest mercury supplier (European Commission, 2005; Ministry of the 

Environment 2007). As mentioned earlier when all chlor alkali plants close 12 thousand 

tonnes of mercury will need to be taken care of so the strategy also suggests that there 

needs to be storage for surplus mercury (action 9). The strategy will also prohibit the 

marketing of measuring devices containing mercury and investigate the use of dental 

amalgam (European Commission, 2004, 2-3; European Environmental Bureau, 2005, 48). 

A respondent describes the background to the emergence of the European Union mercury 

strategy: 

 

They [European Union] did not have a complete approach. …In the 
beginning of 2000 it was decided that you needed to do something drastic, 
something more. And the reason and background to that was that the chlor- 
alkali sector was phasing out their use and then there will be very large 
amounts of mercury stocks available. So far mercury has been exported out 
on the world market. It was said that we are the world’s largest exporter of 
mercury, and that was simply not acceptable (Elisabeth Axelsson, 
government representative, European Union).  

 

The European Union is different then Sweden in that Sweden wants all the mercury use 

to stop completely and be taken out of the circulation in the society. In contrast to this the 

European Union wants to keep recycling products and using that mercury. This is 

highlighted in the following statement: 
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If you look at the mercury that is going to be available in the coming years, 
then it is much more than is needed for our internal market. However, there 
is a need for mercury...and so long that there is a demand it is seen as much 
better to recycle for example thermometers and lights then to mine for new 
mercury or import mercury. So it is better to take our internal, recycled 
mercury within the European Union (Elisabeth Axelsson, government 
representative, European Union). 

 
8.7 Variations in mercury emission levels in Sweden 
 

The mercury emissions to air from Sweden reached their peak in the 1960s as 30 

tonnes/year. Studies have shown that there has been a steady decrease in anthropogenic 

air release from the country (Lindqvist et al., 1991; Naturvårdsverket, 2002, 19; Swedish 

Chemicals Inspectorate, 2004, 4; UNEP, 2002, 61). Table 8.2 illustrates this reduction 

and presents the mercury emissions to air from Sweden during different years. The 

interviews also indicated that mercury emission levels in Sweden have declined through 

various efforts: 

 

It has definitely reduced. From the 1960s when there were no restrictions to 
the current state then it is….a drastic decrease in mercury emissions from 
Sweden (Per Andersson, representative scientist, Sweden). 

 

Another participant stated how this means that subsequently the mercury exposure 

decreases aswell: 

 

It is absolutely certain that mercury exposure has gone down because that 
we have worked hard on (Gustav Blomqvist, representative scientist, 
Sweden). 
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Table 8.2 Emissions of mercury to the air from Sweden (tonnes) (Naturvårdsverket, 

2002, 19; Swedish Chemicals Inspectorate, 2004, 4) 

 

 
1985 

 

 
1988 

 
1990 

 
1995 

 
4.3 

 

 
2.9 

 
1.5 

 
0.9 

 
 

Even though there have been numerous national attempts to reduce mercury emissions 

the deposition and fallout over Sweden is still large. The majority of mercury deposition 

is believed to originate from Europe and other countries through long distance 

atmospheric transport (Kvicksilver, 2005). The participants echoed this point repeatedly 

in the interviews: 

 

In Sweden it isn’t the national sources of mercury use that are the big issue, 
but the big problem is that we import mercury emissions. Most of it that 
falls down over Sweden comes from outside, from other nations. It is from 
there most of the emissions comes (Cecilia Olsson, government 
representative, Sweden). 

 
In line with this view another participant said: 

 

A lot of the mercury that is emitted blows up to Scandinavia from other 
countries (Per Andersson, representative of scientist, Sweden). 

 

Consistent with this view another participant stated: 

 

Compared to other countries we don’t have so much [mercury 
emissions]...It is a problem when their mercury emissions come to us (Emil 
Bergqvist, government representative, Sweden). 

 

High mercury concentrations in Swedish fish have been a prominent representation of 

Sweden’s problems with mercury. In the 1990s it was estimated that, over 50,000 lakes 
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of Sweden’s lakes contained fish that had mercury concentrations that exceeded the 

national limits (0.5 mercury/kg). The natural level in the Swedish fish should be about 

0.05- 0.3 mg of mercury/kg fish (Johnsson et al., 2004; Lindqvist et al., 1991; 

Naturvårdsverket, 2002).  

 

Studies (Naturvårdsverket 2002, 27; Warfvinge, 1997) indicate that mercury levels in 

Swedish lakes have decreased when comparing between mercury concentration in fish in 

1981-1987 and those in 1988-1995. There has been a 20 percent decrease in mercury 

concentrations in fish in Sweden’s lakes due to mercury output reduction. However, 

elevated mercury levels in fish in Swedish water bodies still remain a concern. The 

mercury content in Swedish is still five times higher then natural levels in most parts of 

Sweden (UNEP, 2002, 109).  

 

Only in the northern parts are the fish concentrations in fish close to natural values 

(Lindqvist et al., 1991; Munthe, et al., 2004; Naturvårdsverket, 2002, 26).  A higher 

mercury concentration is found in smaller lakes in Sweden and in waters that have a 

higher content of humic matter and in freshwater predators such as pike and perch 

(Lindqvist et al., 1991, Johansson, et al, 1991; Johnsson et al., 2004). Table 8.3 shows 

mean mercury concentrations in lakes in different regions in Sweden. 

 

Table 8.3 Fish mercury concentrations (Munthe, et al., 2004). 

 

 
Region 

 
Median Hg in fish mg/kg 
 

 

North Sweden 

 

0.35 

Central Sweden 0.82 

South Sweden 0.66 

 

The problem with high mercury contents in fish subsequently becomes a problem for the 

Swedish population that consumes fish in their diet. A study (Johnsson et al., 2004; 257-



 
 

196 

263) made in Sweden showed that high mercury levels is present in individuals that have 

a regular intake of freshwater fish from Swedish lakes and rivers. The highest hair 

mercury levels were present in people who consumed pike and perch several times per 

week. Half the subjects had hair mercury levels that exceeded national and international 

health standards  (Johnsson et al., 2004, 260). 

 

The issue with mercury is also still present in soils in Sweden. Although mercury 

deposition has decreased during the last few decades this has not been sufficient to 

prevent the metal accumulating in forest soils. Its level increases about 0.5% per annum 

in the topmost layer of forest soils. The mercury content in soil is still high especially in 

south and central areas of Sweden (Naturvårdsverket 2002, 22- 25; Johansson, et al., 

1991, 267-278; Swedish Chemicals Inspectorate, 2005a). 

 

8.8 Mercury risk management in Sweden  
 

Sweden has implemented a lot of national actions and strategies to reduce mercury risks 

in the Swedish society and environment. Consequently, the use and release of mercury in 

Sweden has reduced substantially. Table 8.4 presents Sweden’s risk management 

potential. For example, Sweden has introduced many restrictions and prohibitions on 

mercury use in certain products and processes. There is also legislation referring to 

mercury in the European Union directives (Hasslow, 2003). Sweden has introduced bans 

on mercury containing products such as thermometers, pesticides and batteries (Hylander 

& Meili, 2003; Ljung, 2002).  

 

The Swedish government and parliament have set many goals since the early 1990s to 

reduce the use of mercury in products and processes mainly by regulatory means but also 

supported by voluntary agreements and with the ultimate goal of phase out of mercury in 

the Swedish society circulation. There is also an export ban in Sweden since 1997 for all 

mercury compunds and preparations (Hagstrom, 2005; Swedish Chemicals Inspectorate, 

2005a). There are also health guidelines such as fish consumption advisories for pregnant 

women in place, which follow the international WHO standards.  
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Table 8.4. Sweden’s risk management potential  

 

Introduced prohibitions   

Set goals   

Adequate safety limits   

Monitoring   

Use of substitutes, alternatives   

Use of clean technologies   

Information and awareness component   

Sustainable waste plan   

Source reduction   

Emission removal  

 

 

There has been a shift to using substitutes and alternatives to mercury containing 

products in most areas of use. Some areas such as chlor alkali plants have converted to 

mercury free technologies such as membrane cell technology. However, there still 

remains chlor alkali production in Sweden that uses the outdated mercury cell 

technology.  

 

Due to Sweden’s history of the many mercury-polluted lakes that the people could not eat 

fish from the information and awareness component has been there in Sweden since the 

1960s. The Swedish EPA ‘action program’ in the 1990s also helped raise awareness of 

mercury and its associated risks in Sweden to the general public. The action program 

included many awareness-raising activities and publicity campaigns such as exhibitions, 

lectures, press conferences, training sessions and workshops. Information material was 

generated (such as brochures, a handbook, final reports and web pages). There was radio 

publicity, ads in local newspapers, billposters in pharmacies and in Swedish 

supermarkets. The use of the world’s first mercury tracking dogs in the action program 

also strongly contributed to public interest and media awareness. All these efforts helped 

expand the general knowledge of mercury as an environmental and health problem in 
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Sweden. A lot of information campaigns have also been done in Sweden by NGOs such 

as Amalgamskadefonden.  

 

The use of mercury is extensively regulated in Sweden. However, some areas of mercury 

use in products and processes remain, which are not covered by current legislation. These 

products and processes continue to release mercury and are a potential health and 

environmental risk in the country. The product life expectancy of these items and banned 

mercury containing products is around 10-40 years. Thus, this will be a steady stream of 

discarded mercury products that have to be disposed of in an adequate way.  

 

Sweden has been successful in the phasing out of the use of mercury sources so the 

overall source reduction has been very sufficient when when comparing it to the use of 

mercury sources a few decades ago. Supplementary to legislative measures, the use of 

mercury has been reduced thanks to voluntary efforts from the Swedish industry, such as 

the dental industry (Ljung, 2002). The total sales of products and goods in Sweden 

decreased from 9 tonnes in 1991-1992 to 2 tonnes in 1997 to 304 kg in 2003 (Sweden 

Chemicals Inspectorate, 2004, 5-6). The largest use remaining are light sources, dental 

amalgam and in laboratory activities.  

 

Sweden’s waste plan with mercury is comprehensive and adequate when dealing with 

toxic chemicals like mercury because it is built on long term plans and the environment 

and human health risks are considered. Sweden has been operating recovery systems of 

mercury products for over 15 years with government regulation and financial assistance. 

Sweden separates products such as batteries and dental amalgam so it does not enter the 

common waste stream. According to Sweden the mercury waste should not be recycled 

but should be disposed of in a permanent and safe storage place (Ljung, 2002; Reeve, 

2002). Sweden’s position on mercury is that it should be removed completely from the 

eco-cycle. This is the safest option when it comes to human, wildlife and environmental 

health. It is also an alternative that seeks to eliminate negative impacts on present and 

future generations. Hence, Sweden has a very sustainable mercury waste management 

plan.  
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There was a consensus among the participants that the overall risk management in 

Sweden regarding mercury has been effective. For example:   

 

We have come very far in Sweden [with mercury management]. Sure, there 
is always something on the margin we can do more and we are trying to 
introduce…the general ban (Cecilia Olsson, government representative, 
Sweden). 

 

Another participant shares this view: 

 

Yes [mercury reduction] has been effective. A lot of goods and products 
[that contain mercury] have been taken away. A lot has been done in 
Sweden (Emil Bergqvist, government representative, Sweden). 

 

Several studies (Hylander, et al., 2003; Lindqvist et al., 1991; Naturvårdsverket, 2002) 

agree that mercury emission levels have decreased in Sweden in the last two decades. 

This is due to the introduction of legislation and reduction of products and processes that 

utilise mercury. However, despite Swedish efforts to limit the release of mercury, the 

deposition over Sweden is still large and there are still large amounts of mercury still in 

circulation in the country (Naturvårdsverket, 2004; Swedish Chemical Inspectorate, 

2005a). Evidence shows that Swedish lakes and coast areas will remain contaminated for 

many decades. This is mostly because of the historic use of mercury in products and 

processes  (Naturvårdsverket 2002, 5). This was highlighted in the following quote: 

 

There is still contamination of mercury from previous activities. In Sweden 
it is most of all mercury pollution from our old sins (Magnus Engstrom, 
representative scientist, Sweden). 

 

Further, mercury has accumulated over many years in soil and is continuously released to 

lakes and coastal waters and even mercury content in Swedish soils continues to increase 

(Bjornberg et al., 2005; Naturvårdsverket 2002, 22-25). Many studies (European 

Environmental Bureau, 2005; Kvicksilver, 2005; Naturvårdsverket 2002, Swedish 

Chemicals Inspectorate, 2005a) emphasise that most of the deposition comes from 
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Europe and other countries through long distance atmospheric transport. The following 

comment illustrates this point:  

 

What is in the atmosphere falls down to Sweden. The biggest sources come 
from other countries, because we have limited so much of our own use [of 
mercury]. We are no longer the largest contributing cause, but it comes 
mostly from other countries (Marie Larsson, government representative, 
Sweden). 

 

Even though mercury concentrations in fish have decreased the contents need to be 

brought down in fish even more. For fish to be lower then 0.5 mg mercury /kg fish and 

for the Swedish population to be able to consume the fish from our lakes and rivers there 

needs to be a drastic decrease of 80 percent reduction in mercury release from Sweden. 

There also needs to be efforts made internationally due to long range wind transfers 

(Kvicksilver, 2005; Naturvårdsverket 2002, 30; Swedish Chemicals Inspectorate 2004, 

4). 

 

There are still mercury risks for the population in Sweden. They are exposed through 

mainly dental amalgams and through their diet when eating contaminated fish. There are 

also still occupational exposures for Swedish people who work in chlor alkali plants and 

in the dental industry. This means that mercury risks still remain in Sweden. There still 

needs to be a total stop and a general ban should be in place of all existing mercury 

products and processes in Sweden where possible with products like dental amalgams 

and lighting. This is highlighted in the following statement: 

 

If we are going to reach our environmental goals and be able to eat our fish 
without restrictions then we must get [prohibit] all our mercury containing 
goods and products (Emil Bergqvist, government representative, Sweden). 

 

This point is also highlighted in the following statement about risk management in 

Sweden:  

 

It is rather that it should have been done even more and quicker. As you see 
it becomes very expensive to come afterwards and attend to it. It is 
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absolutely best and most effective in every way, best for the environment 
and for health and so on, that you never release mercury. And the only way 
is to 100 percent replace mercury with something else (Per Andersson, 
representative scientist, Sweden). 

 

There also needs to be an emphasis on international cooperation and work to reduce 

global mercury release. There was a consensus among the participants on this point and it 

is highlighted in the following quote: 

 

If we want to improve the situation in Sweden then we have to work 
internationally (Cecilia Olsson, government representative, Sweden). 

 

8.9 Conclusion 
 

The Swedish government has made decisions on 15 national environmental goals that are 

to act as a guide in the efforts of long-term sustainable development. The mercury comes 

under the goal ‘a non-toxic environment’ (that the environment should be free from 

anthropogenic substances and metals that represent a threat to human health or biological 

diversity). Mercury also comes under the environmental goal ‘a good built environment’ 

(that land and water areas where people live and work should be free from toxic and 

dangerous substances). Sweden has over the years had multiple sources of mercury use 

such as in pesticides, dental amalgam, thermometers and it also comes as an inevitable 

natural by-product when mining certain ores.  

 

Due to many voluntary and regulatory measures to reduce the input of mercury in 

Sweden the release has decreased substantially since the 1960s. For instance, there was 

an agreement in Sweden not to use dental amalgams on children and youth and pregnant 

women. An agreement was also made between the Swedish EPA, the Swedish Dental 

Association, the Swedish county councils and the Swedish Dental trade Association that 

all dental clinics in Sweden should have amalgam separators installed by 1985. Further, 

the price of dental amalgams was also raised making it more expensive for the customers 

to chose dental amalgams.  
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Many uses of mercury in for example measuring instruments and electrical components 

have successively been phased out or banned in Sweden. However, some areas of 

mercury use in products and processes are still not covered by the current legislation. For 

example, chlor alkali production has been one of Sweden’s largest sources of mercury 

emissions and still remains a major source of mercury release.  

 

The Swedish strategy was to collect mercury from hidden mercury stores and to create a 

terminal storage for mercury. The collection of hidden mercury in for example schools, 

universities and industry facilities was undertaken in a major national project ‘the action 

program’ in the 1990s. A terminal storage for mercury is proposed and investigated at the 

moment. It is thought to be maybe a abandoned mine and the process of finding a suitable 

location and criteria is being decided by the major mercury waste generator companies in 

Sweden.  

 

As a result of the mercury use in Sweden the major experience is the elevated levels in 

soil, water, fish and wildlife. For instance, in 1991 it was estimated that, over 50 % lakes 

(50, 000) of Sweden’s 83,0000 lakes contained fish that had mercury levels that exceeded 

the international and national limits. As a result of this there have been adverse effects on 

wildlife such as mammals and birds that eat this fish. People that eat fish regularly in 

Sweden are also at risk. 

 

Sweden’s management of risks generated from using mercury in products and processes 

is sufficient. The regulations in place and the shift to alternative mercury free products 

and cleaner technologies on mercury using processes has lead to a substantial decrease in 

emission output in the country. It has been decided that all mercury waste should be 

disposed of permanently, this is certainly the safest and most environmentally sound 

option to reduce mercury risks to environmental and human health. However, there is still 

mercury circulating in the Swedish environment from both foreign sources (due to long 

range air transport) that needs to be taken care of with international measures and 

collaboration. The national release also needs to be covered with a general ban and the 
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current mercury use still existing needs to be phased out completely in order to put a stop 

to mercury risks in the Sweden. 
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AUSTRALIA’S MERCURY RISKS AND 
ORGANISATION 
 

 
9.1 Introduction 
 

This chapter will outline Australia’s sources of mercury and the country’s experiences 

and risks associated with using mercury in different products and processes. The chapter 

will also describe how Australia has dealt with the risks associated with this use. The 

chapter answers research questions two and three, with a focus on Australia’s position. 

The chapter includes an analysis, drawing from the framework of the selected theoretical 

approach. Both primary and secondary data are used to address these research questions. 

It also presents background information about the country, such as an overview of 

Australia’s environmental politics. This was done to outline how the nation deals with 

common environmental problems. Australia’s environmental and chemical policy in 

regard to mercury is also presented.  

 

9.2 Background information 
 

Australia is an island situated southeast of Asia. With the island Tasmania in the south, it 

forms the Commonwealth of Australia. The country’s area is 7,692,024 square kilometres 

making it the smallest continent in the world, but also the sixth largest country. The 

population is 20,351,000 (National Geographic, 2006).  

Chapter 

9 
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Australia's form of government is a federal parliamentary democracy. The constitution of 

Australia is based on British parliamentary traditions, but it also includes elements of the 

United States system. The British monarch is the head of state and the head of the 

government is the Australian Prime Minister (CIA, 2007; National Geographic, 2006). 

 

The nation’s principal natural resources are its ample deposits of minerals. Australia has 

an abundant supply of uranium, lead, silver, zinc, coal, copper, diamonds, gold, nickel 

and iron ore (WIZ, 1998). Electricity in Australia is generated mostly from coal fired 

energy. Coal fired energy provides for 90 percent of the electricity. Australia also has 

some hydropower plants that provide 8 percent of the electricity demand. The rest is from 

wind, solar and geothermal sources (CIA, 2007; WIZ, 1998).  

 

9.2.1 Environmental politics in Australia 
 

Australia has a unique environment due to its geographical isolation for more then 50 

million years. Consequently, Australian flora and fauna have evolved largely independent 

from the rest of the world (Walker, 1994, 232). For instance, Australia has strict 

regulations for bringing in food products and animals because of its sensitive and unique 

ecosystems. Australia is the driest continent in the world (Goldie et al., 2005, 7-8). Thus, 

water is a highly valued resource and water issues have been in focus in environmental 

politics. For instance, the Murray-Darling river system is the nation’s most significant 

water resource, and its use and management is central to several states (Cullen, 2005, 79-

84; Doyle & Kellow, 1995, 220-237; Walker & Crowley, 1999, 38). In recent years, 

global warming has also become a central theme and a hotly debated topic, with Australia 

experiencing its worst drought conditions ever recorded (ABC, 2006, Blakers, 2005, 107-

121; Walker, 1994, 233 WSA, 2001). Climate change has also been in focus due to its 

impact on Australian biodiversity (Goldie et al., 2005, 8; Pearman, 2005, 93-97).  

 
The individual states in Australia have their own environmental departments to manage 

their environmental issues within their own borders (Doyle & Kellow, 1995, 178-180; 
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Gilpins, 1980, 27-52). The main co-ordinating body is the Environmental Protection and 

Heritage Council (EPHC), which have environment ministers from the Commonwealth, 

all states and territories (EPHC, 2007). EPHC is the environmental institution that makes 

binding national environmental protection measures (CIA, 2007; Howes, 2005, 55-65; 

WIZ, 1998). 

 

Another principal environmental preservation institution is the Department of 

Environment and Water Resources (DEW), formerly known as the Department of 

Environment and Heritage (DEH), which is the primary agency of enforcement for the 

national government.  Most common environmental problems in Australia focus around 

issues such as soil salinity, soil erosion, land clearing and management of water resources 

(Goldie et al., 2005, 7-8; Williams & Saunders, 2005, 61-65; WIZ, 1998). 

 

9.3 Sources of mercury in Australia 
 

Australia has several sources of mercury use in products and processes that still persist. 

For a full list of mercury sources in Australia see Appendix 8.  Among them are dental 

amalgam, measuring and control devices, batteries, lighting, household and industry old 

stock and coal energy power plants. 

 

9.3.1 Mining and metal activities  
 

Major deposits of iron ore, coal and natural gas were discovered in the 1970s. Australia 

has the world’s largest known resources of lead, uranium, silver, and zinc. It is also 

ranked in the world’s top six countries for recoverable deposits of coal, copper, gold, 

iron, manganese, and nickel (CIA, 2007; UNEP, 2002, 125-127). 

 

The mining sector has expanded significantly since the 1970s, with Australia being 

among the world’s largest supplier of mineral resources (WIZ, 1998). For instance, 

Australia is one of the world’s largest producers of gems and diamonds. The mineral 
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industry is the country’s largest export earner. Hence, the mining industry is highly 

significant for the economic and social growth of Australia (National Geographic, 2006; 

WIZ, 1998). 

 

Mercury is an automatic by-product when these metallic minerals are mined. For 

example, the mining of zinc and lead is a major source of mercury release in the nation 

(Pirrone et al., 1995). This is highlighted in the following statement: 

 

… You get mercury as a natural occurrence [by-product] when mining. You 
get mercury [release] from different industries, for example, from 
aluminium, copper, silver, lead, and zinc production. You will also get 
mercury release in smelting and refining, cement production…and coal 
mining (Roger Evans, government representative, Australia). 

 

Gold was discovered in the 1850s in Australia, and this resulted in extensive gold 

recovery activities. In 1998 Australia accounted for some 13 percent of the world’s gold 

production, placing it third in the world rankings after South Africa and the United States. 

The extraction of gold releases high amounts of mercury (UNEP, 2002, 125). The release 

of mercury for recovering gold in the nation is highlighted in the following quote: 

 

…Mercury was used in gold extractions in Australia. It [mercury] was used 
in the zinc amalgam process to separate gold, but that was largely replaced 
by the introduction of carbon in leach, activated carbon to extract gold 
cyanide complex. But it [mercury] is still used by small operators to extract 
gold. Historically…mercury was used as the main technique for extracting 
gold in large and small scale [in Australia] (Gregory Morris, representative 
scientist, Australia).  

 

The old gold mining sites in Australia will remain polluted with mercury for decades long 

after mining activities have ceased (Bycroft, et al., 1982, 135-140; DEH 2005a; Harada et 

al., 2001; Hilson, 2005). Several other mining activities in Australia emit mercury such as 

cement manufacturing, metal smelting and refining plants. Iron and steel manufacturing 

also contributes to mercury release from the nation (Australian Government, 2004; DEH, 

2005b; DEH 2006). 
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9.3.2 Coal fired power plants  
 

Australia has a reliance on coal for its energy production (Blakers, 2005, 107-121; Goldie 

et al., 2005, 8-12). Approximately 90 percent of the electricity produced annually in 

Australia is generated from coal-fired power plants (Nelson, 2006).  Trace amounts of 

mercury exist in all kinds of coal and other fossil fuels. Thus, this is one of Australia’s 

largest sources of mercury release (CSIRO, 1990; SN, 2007). Table 9.1 presents the 

mercury concentration in domestic Australian coals and in exported coal. 

 
Table 9.1 The mercury content in Australian coals  (CSIRO, 1990) 

 
 

 
Concentration of mercury in: 

 
mg/kg 

 
 

Australian export coals 
 

0.01 - 0.11  
 

 
Australian domestic coals 

 

0.02 - 0.13  

 
 
There are 24 coal-fired power stations in Australia. The electricity production is 

predominantly derived from coal combustion of bituminous and lignite coals, also known 

as brown coal (Nelson, 2006; SN, 2007). Australian emissions of mercury from coal-fired 

combustion were estimated to be 97 tonnes in 1995 (Nelson, 2006, 2; Pacyna & Pacyna, 

2002; Selin, 2005, 15). In 2005 the emissions were estimated to be 112 tonnes in 2005 

(European Environmental Bureau, 2005, 38). This means that Australian coalfired energy 

plants are major sources of mercury release. The following comment highlights this 

point:  

 

A key source of mercury release is from coal, I don’t know of the top of 
my head the actual mercury concentration in Australian coals, but it is 
present. Coal in Australia is a significant source of mercury. Ofcourse we 
have a lot of coal combustion in Australia particularly in the eastern states 
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so they are likely to be a significant source of mercury in Australia 
(Gregory Morris, representative scientist, Australia). 

 

However, there are conflicting views on this point. Many of the participants expressed 

how little mercury release there is from Australian coal-fired power plants, due to the low 

mercury content in Australian coal compared to other nations. For example: 

 

…Characteristically the deposits [in Australia] have very little mercury in 
them because of the geological age. So it is not very common to find 
mercury in mineral deposits in Australia (Gregory Morris, representative 
scientist, Australia). 

 

One participant further emphasised how mercury release is not an issue for the Australian 

coal energy industry in the following quote: 

 

…Mercury has not come up on the horizon as an environmental issue in 
the coal energy industry. It is more a problem in Europe or the United 
States. Mercury is not a big issue in the Australian power industry. 
Mercury…it doesn’t come up in our way. When it comes delivered to the 
coal plant, then the coal is grounded into powder and cleaned and that 
takes out almost all the heavy metals in it (Neil Parker, representative from 
business, Australia). 

 

In Australia mercury output from coal-fired power plants are monitored and regulated. 

The following comment illustrates this point: 

 

Each power station in Australia has to negotiate an environmental licence 
with the state Department of Environment's Environmental Protection 
Agency. This licence sets various emission quantity limits. At the national 
level there is a National Pollutant Inventory that has to be filled out 
annually. This quantifies the emissions for a larger range of emissions 
(Neil Parker, representative from business, Australia). 

 

Some coal power plants have taken some measures inside the plant to minimise mercury 

release from instruments inside the plants. One person described what one coal plant in 

Australia did: 
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As a company …the coal plant went through and replaced all mercury 
instruments and transmitters, where practical. Only a few mercury 
thermometers and …measurement manometers remain [in the coalfired 
power plant] (Neil Parker, representative from business, Australia). 

  

Table 9.2 shows what clean coal technologies some coal-fired power plants in 

Queensland use. In conventional coal-fired plants, air pollutants such as mercury can be 

removed to a certain degree, from the gases flowing through the smokestack by devices 

such as electrostatic precipitators (Fossil Energy, 2003, SN, 2007). The study findings 

show that most of Australia’s coal-fired power plants use some kind of clean coal 

technology. The most common air pollution devices used are baghouse filters and 

electrostatic precipitators. Wet and dry scrubbers are not extensively used. Most new coal 

power plants are constructed with fabric filters these days.  
 

Table 9.2 Clean coal technologies applied on coal power plants in Queensland (based on 

information by Neil Parker). 
 

 
Power plant 

 
Clean coal technology 

 

Swanbank 
 

Fabric Filter 

Callide A Fabric Filter 

Callide B Electrostatic precipitators 

Callide C Fabric Filter 

Kogan Fabric Filter 

Gladstone Electrostatic precipitators 

Collinsville Electrostatic precipitators 

Tarong Electrostatic precipitators 

Tarong North Fabric Filter 

Stanwell Electrostatic precipitators 

QAL Gladstone Electrostatic precipitators 
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9.3.3 Dental amalgam  
 
Dental amalgams are still used in Australian dentistry and there are no specific national 

regulatory controls on the use or disposal of dental amalgam in Australia. Some of the 

mercury waste from the dental industry goes directly into the waste water system. More 

responsible dentists separate their mercury wastes in amalgam separators and have it 

collected. However, the installation of amalgam separators is not obligatory and there is 

no national legislation that covers this. The left over mercury material must be dispensed 

of as toxic waste (SHDC, 2005). 

 

The National Health and Medical Research Council (NHMRC) reported in 1999 that 

there was no convincing evidence of adverse health effects from the use of dental 

amalgam with the exception of some rare cases of hypersensitivity. The Australian dental 

association and the NHMRC state that dental amalgam releases only low levels of 

mercury. They reported that these small amounts of mercury pass out of the body without 

causing any harm to the health of individuals. However, the NHMRC recommended that 

certain populations should avoid using dental amalgam such as children, pregnant women 

and people with kidney disease. However, this is not a legal obligation for dentists. As 

one participant noted:  

 

…Dental amalgam [should not be placed] into pregnant women or 
breastfeeding women…people with kidney disorders and children. That is 
not law, that is merely recommendations by the NHMRC to dentists, they 
don’t have to follow it (Sharon Callahan, representative non-governmental 
organisation, Australia). 

 

The Australian Dental Association and the National Health and Medical Research 

Council still strongly support dental amalgam and the position is that dental amalgam is 

generally useful as a direct restorative material. Local governments are planning to 

reduce releases of dental amalgams by requiring dental surgeries to implement amalgam 

separators and also that dentists will need to send the removed mercury for recycling  

(Australian Government, July 2004; NHMRC, 1999).  
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The continued use of dental amalgams in Australia subsequently poses a risk for people 

that have them in their mouth and for the dental clinic staff who places, removes and 

maintains the teeth fillings (Hylander, et al., 2005a, 75; Wennberg et al., 2006, 343-343). 

That dental amalgam is a potential risk to dental clinic staff and this was echoed 

repeatedly by participants in the interviews. For example: 

 

The central issue with dental amalgam is…the gross exposure to the 
dentist themselves who handle the actual mercury (Gregory Morris, 
representative scientist, Australia).  

 

This perception was shared by another participant who described the risks to dental staff: 

 

At the moment the public is pretty ignorant about this and even the dental 
profession is very ignorant, and they have been misled about the safety to 
their own health. Dentists have got a higher rate of specific illnesses. 
Especially brain cancer and kidney disorders, nervous systems disorders 
and psychiatric disorders. They also have a high rate of autoimmune 
conditions. Dental nurses have a higher than usual rate of chronicological 
[illnesses] and children with allergies. …There is massive information of 
how it [mercury] affects the dental profession. But most of them are pretty 
ignorant about these facts, it is pretty sad. …Dentists used to mix amalgam 
by hand with the other metals, and not use gloves or anything, and the 
dental nurses to. These capsules that they come in now are with premixed 
amalgam, and they are safer handling, definitely. But you know, there is 
still mercury vapour. Especially when they are polished and when they are 
placed. You know, any mercury vapour is to much (Sharon Callahan, 
representative non-governmental organisation, Australia). 

 

The application of dental amalgam also means that there is a presence of mercury in the 

sinks, pipes and wastewater from dental clinics from Australian dentistry (Hylander, et al. 

2005b, 321). This can then become an environmental risk when it ends up in the sewage 

system and if it enters the eco-cycle again. One participant described how insignificant he 

thinks the environmental implications from using dental amalgam are: 

 

Environmentally, I think it has little impact. The only way that I can think 
of is that some practices do dispose of the mercury in the bin, or down the 
drain, just like any other metal scrape. But due to it already being stuck in 
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the form it is, there is very little chance of it causing poisoning (Adam 
Donelly, representative business, Australia). 

 

Those interviewed revealed differences in perception when talking about the risks from 

dental amalgam use. For instance, one respondent described the release of mercury from 

dental amalgam in the following statement: 

 

…It all has to do with the dose received. The mercury released per day is a 
very small concentration. So the key thing with heavy metal intoxication, 
like mercury, is that if you are a person who receives a low or tolerable 
dose then there is no danger. In my understanding there is not a hazardous 
dose with having dental amalgam (Gregory Morris, representative 
scientist, Australia).  

 

Another respondent also shares this view that there is minimal risk with dental amalgam 

release: 

 

Some people are worried about it [mercury] leaking out and affecting their 
health. The evidence seems to be that a little leaks out but not enough to be 
hazardous (John Crawford, representative scientist, Australia). 

 

This is in line with another participant’s opinion, which is highlighted in the following 

quote:  

 

Dental amalgams are not a problem. Mercury in dental amalgam is not an 
issue. Mercury is so involatile, so it is unlikely that it would cause any 
problem. Nobody has proved the link between dental amalgams and 
people getting sick…there is no proven study. Everybody over 50 has 
them in their mouth and still there is no problem (Paul Gilmore, 
representative scientist, Australia).  

 

The previous quotes that dental amalgam is not a risk contradicts other participants’ 

perceptions. For example: 

 

Mercury continually leaches out as a vapour [from dental amalgams]. It is 
not stable…there is no scientific dilemma about the fact that mercury is 
released…The dental establishment is trying to say that what is released, 
they admit that it is released, but what is released is harmless to most 
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people (Sharon Callahan, representative non-governmental organisation, 
Australia).  

 

Despite opposing attitudes of dental amalgam risks, there was consensus that the use of 

mercury in tooth fillings, amalgam seems to have decreased in Australia. The following 

comment illustrates this point: 

 

I think dental amalgams are a declining use. There have been extensive 
health risk studies undertaken on mercury use and dental amalgams and 
the NHMRC has done their own study on that…and they are very stable 
which is why they are used in teeth. And they are actually good materials. 
There is a constant mercury loss that occurs, but the filling release is quite 
low. …And I don’t think there was sufficient reason to remove its use 
completely. You know it hasn’t really scared me of having them removed. 
But I do know a lot of people that have had their amalgam fillings 
removed (Gregory Morris, representative scientist, Australia).  

 

Another participant supported the view that the application of dental amalgams is 

declining in Australia: 

 

I know that less and less dental amalgam is used in Australia since most 
people are more and more scared of the mercury (Adam Donelly, 
representative business, Australia) 

 

However, the decline of dental amalgam use in Australia (compared to nations like 

Sweden) has been marginal. The awareness of possible risks with dental amalgam 

application has also not increased much among dental patients. This is indicated in the 

following quote given when asked if using mercury in teeth fillings has reduced in 

Australia: 

 

No. Very very little. Because the dentist association is still strongly 
defending the safety of amalgams, even though they are very quietly 
switching over to composites. The general public is a little bit 
aware…some of them know. But if you have already got amalgam most 
people are not concerned. It is only when someone gets very sick and they 
can’t have their normal life style and work that they start to really look into 
these things. But the general public is pretty blissfully unaware that 
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mercury is a danger to us (Sharon Callahan, representative non-
governmental organisation, Australia). 

 

The use of dental amalgam results in substantial mercury air emissions from Australian 

crematoria if they are not equipped with flue gas cleaning devices. It seems that some 

crematoria (especially the older ones) do not have air pollution devices such as filters on 

their smokestacks. However, emissions from crematoria are controlled under EPA air 

regulations. This is a release not often calculated in Australian mercury emission output. 

However, as mentioned earlier even if the crematoria is equipped with air pollution 

devices it will never remove all the mercury and there will also be waste from the filters 

after they have been used (Hylander, et al., 2005a, 81). Further, even if dental amalgams 

stop being used there will still be future mercury releases from dental clinics due to the 

extraction of worn out amalgam fillings and maintenance of the existing ones in people. 

 

There needs to be law enforcement nationally on using amalgam separators in dental 

clinics so that minimal mercury waste is released into the wastewater stream. Further, 

there needs to be more of a shift for patients to choose alternative tooth fillings that do 

not contain mercury. This is emphasised in the following quote about plastic composite 

alternatives:  

 

There have been some studies showing that they [plastic composite 
alternatives] release estrogenic chemicals, and these have been linked to 
cancer risks. But they are reasonably new, compared to dental amalgams 
that have been used for 160 years. Common sense would tell you that 
alternative fillings have got to be far far better for people than mercury, 
you know? A known absolute poison, that continually leaches! (Sharon 
Callahan, non-governmental organisation, Australia). 

 

9.3.4 Measuring and control instruments 
 

In Australia, several measuring and control devices that contain mercury are still used, 

such as barometers, manometers, sphygmomanometers and thermostats. This constitutes 

an unnecessary spread and release of mercury, since there are proven efficient 

alternatives to every measuring and control product. For instance, mercury-containing 
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thermometers are still widely used in Australia. The following point made by a 

government official gives some indication of how little is known about the extent of 

mercury thermometer use in Australia: 

 

Modern thermometers tend not to use mercury, most are electronic now 
(Carolyn O’Brian, government representative, Australia). 

 

One perception is that measuring instruments that contain mercury are decreasing in use 

but still exist in some areas in Australia: 

 

[Mercury] thermometers are gradually disappearing, if you go to a hospital 
or medical practise these days they are likely to produce small electronic 
gadgets and put it in your ear and measure your temperature. There was a 
transition period when they used alcohol fluid thermometers but they are 
now mostly using electronic ones…many people have them at home and 
offices use the electronic gadget, but they probably have the mercury ones 
away in a cupboard somewhere...The same thing about stigma 
manometers. For measuring blood pressure my GP (general practitioner) 
still uses the mercury one…I know that there are electronic ones that you 
can hire at the local pharmacy. You can hire it overnight or over the week 
to measure your own blood pressure, that doesn’t use mercury at all. So I 
think that we will see those replace it [mercury ones] (John Crawford, 
representative scientist, Australia).  

 

Another aspect of this observation is shown by one participant statement about how the 

use is not declining: 

 

You can still go to any chemist and buy a mercury thermometer. 
Obviously you can buy digital ones aswell but the mercury ones are still 
there...any child can go into any pharmacy and buy a gram, half a gram of 
mercury in a glass vial (Sharon Callahan, representative non-governmental 
organisation, Australia). 

 

There was much evidence of this in other participants’ statements. One participant 

described that alternatives exist at the chemists but that people still tend to buy the 

mercury-containing ones: 
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If people go to the pharmacy and the pharmacist wants to sell those 
thermometers, and he convinces them that it is the best way to measure a 
temperature, then that’s what they will buy. The more educated and less 
trustful will chose the digital one. The mercury one is a lot cheaper 
ofcourse. And it will get cheaper and cheaper because mercury is now not 
in much demand. Mercury thermometers are even sold in the chemist shop 
in the hospitals (Donald White, representative business, Australia). 

 

Australian chemists sell both mercury thermometers and digital thermometers. Mercury- 

containing thermometers are, for example, Surgipack by the Tyco Healthcare group, Axia 

and Lifetemp airssential. Alternatives to mercury thermometers are for example digital 

ones of the brands by Vicks, Microlife and Medistop.  

 

Most of these mercury-containing thermometers (such as Axia and Lifetemp airssential) 

do not have a warning label for the consumer about its possible health effects if the 

thermometer breaks. The product also does not have any further information on what to 

do if it breaks and how to properly discard it. These products should atleast have some 

kind of warning label that gives information so that people don’t just flush it down the 

drain or throw it into the general waste stream. 

 

That the mercury-containing thermometers are generally cheaper creates an incentive for 

consumers to buy them. This indicates the kind of change needed in Australia. The use of 

mercury thermometers means increased risk to individuals when they break. For 

example: 

 

The dangerous thing about thermometers is that they easily slip out of the 
hand and mercury splashes everywhere. The droplets can not be cleaned 
up properly and they vaporise into the air continuously and you can inhale 
it (Sharon Callahan, representative non-governmental organisation, 
Australia). 

 

This point was echoed in the following statement about mercury thermometers: 

 

When it is dropped or broken the mercury can accumulate on the floor, on 
the floor tiles or remain in the room. The risk is then that people are 
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breathing in that vapour or it could be absorbed through the skin (Gregory 
Morris, representative scientist, Australia). 

 

Sphygmomanometers (blood pressure gauges) are also used extensively in Australian 

hospitals (Colquitt, 1998). One person described the implications of this in the following 

statement: 

 
Thermometers are one source [of mercury in hospitals]. The other big 
source of mercury in hospitals would be in the form of leaking 
sphygmomanometers or blood pressure machines. And these are at the rate 
of one machine per bed plus extras on mobile stands and in various places. 
So you can figure out how many patients there are and roughly calculate 
the amounts of mercury in those machines. Then you have to factor in the 
amount of mercury that is ordered in for maintenance of those machines, 
as the mercury gets oxidised and needs replacing (Donald White, 
representative business, Australia). 

 

The mercury thermometers sold in Australia are made in Asia (such as Shanghai, China) 

and are, therefore, imported into Australia. This creates a risk for other countries that 

produce these products, they have to bear health risks (for the staff of the factory, 

communities in conjunction to that factory) and environmental risks from the Australian 

population’s demand. The following point made by a participant gives some indication of 

the kinds of change that may be needed when it comes to mercury thermometers: 

 

…I think the developing world rejecting these [mercury thermometers] 
industries will result in the final demise of their use. They are largely 
produced in countries where labour is cheap. Rather then the United 
States, Australia, Britain, and Europe (Donald White, representative 
business, Australia). 

 

Measuring instruments used in Australia can readily be switched to mercury free 

alternatives, and sufficient substitutes exist on a commercial scale. As one participant 

stated: 

 

…There is no need for mercury in health care equipment. The international 
public health associations recommend the alternatives to mercury in 
medical equipment. They have checked that they are as good. There has 
been a lot of work to ensure that there is no problem with using them and 
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that they are just as good as mercury thermometers and mercury blood 
pressure gauges (Karen Harrison, representative non-governmental 
organisation, Australia). 

 

9.3.5 Electronic appliances 
 

Australia still has electrical equipment that has mercury in them, such as electrical 

switches, conductors and batteries. Some lighting products also contain mercury 

(Hylander & Goodsite, 2005, 10; UNEP, 2002). For example, it is still there in 

fluorescent tubes, mercury vapour lamps, floodlights, streetlights and powerful out-door 

lights (Australian Government, 2004). The following comment illustrates how batteries 

are still in use in Australia: 

 

The batteries are still used, for example small specialised ones in watches 
and small electronic equipment. There are pressures from the 
environmental movement, which are largely ineffective. I think that the 
real effect will come from the manufacturers. The only market left is 
Australia as other countries ban mercury batteries (John Crawford, 
representative scientist, Australia). 

 

The following statement supports this point: 

 

…Mercury is used as far as I am aware in small mercury batteries. I am 
not too sure if they are manufactured in Australia (Gregory Morris, 
representative scientist, Australia).  

 

One participant argues that batteries are an unnecessary spread and release of mercury in 

the following quote: 

 

Batteries are unnecessary…because there are so many of them and they are 
discarded into landfills…For example, the little button cells, they are so 
small and they get thrown into the rubbish. That is certainly one of the 
things that we can stop using mercury in. There is absolutely no need for 
mercury there (Karen Harrison, representative non-governmental 
organisation, Australia).  
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Not only are batteries containing mercury unnecessary, but there is also a risk if they are 

not disposed of properly. The collection of used mercury batteries is not consistent in 

Australia and it is difficult to find battery return bins easily in the nation. This is 

highlighted in the following quote: 

 

We have a gap in our battery management. If you go to many European 
countries you find battery collections. I know in Portugal and Italy and 
Spain, I have seen battery collection boxes in shops and in busstops in 
Madrid and in places like that. It’s a big program collecting all sorts of 
batteries. We don’t have it. People say that there are battery collection 
places but I do not know where to find them…It is not well developed at 
all…I have heard that there are collections in South Australia. But I don’t 
know where they are. I have never seen them. I think that it is something 
that can happen quite suddenly. One day the environmental ministers will 
get together and say ‘I think it is time we did it’. It depends a bit on the 
industry having the capacity to recycle the batteries (John Crawford, 
representative scientist, Australia).  

 

9.3.6 Medical and laboratory uses 
 

There are pharmaceutical products that contain mercury in Australia such as 

Mercurochrome (also called Merbromin), which is an antiseptic by Biotech 

pharmaceuticals (DEH, 2006; UNEP, 2002, 125-127). Even this product does not have 

any warning label on the bottle about how it should be adequately disposed of and that it 

contains mercury. Mercurochrome has been a traditional home remedy and is also used 

by doctors for wound treatments. One participant described the frequent use of the 

product in households in Australia because of its multiple benefits: 

 

One pharmacology product…it is called Mercurochrome, it’s a red-
coloured dye that actually has mercury in it. It’s a mild bactericide. We use 
it at home if the cat scratches us. We dab some of this red stuff on. I think 
you can still buy it. We have had our bottle for a long while because we 
don’t use very much. It has mercury in it (John Crawford, representative 
scientist, Australia). 

 

In chemists, there are also eye drops that contain Phenyl mercuric acetate 0.02 mg/ml. 

Mercury is also used in research activities, for example in laboratory reagents. There are 
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also some veterinary medicines in Australia that contain mercury, for example in 

medicines for horses. Usually the mercury is in the form of mercuric chloride (one 

product) and phenyl mercuric nitrate (5 products) and sodium ethlymercurithiosalicylate 

(97 products) (Australian Government, 2004; UNEP, 2002, 125-127). For example, there 

is one product for horses that treats leg injuries, soreness and muscular conditions 

(UNEP, 2002, 181). 

 

9.3.7 Other sources of mercury 
 

There are several other sources of mercury in Australia, in products such as paints (anti-

fouling paints, latex paints and pigments) in photography, in products such as toners and 

colour photograph paper, and in diffusion and vacuum pumps. Mercury is also utilised in 

textile manufacturing and ceramic and glass production (Australian Government, 2004; 

DEH, 2005a; UNEP, 2002, 125-127).  

 

In Australia there is one registered agricultural pesticide product that contains mercury as 

an ingredient. It is a liquid fungicide called Shirtan that is still used in some regions for 

treating sugarcane crops to control Pineapple disease (Australian Government, 2004; 

DEH, 2005b; UNEP, 2002, 181). This use of mercury can create polluted soils and have 

an impact on the environment (Churchill, et al., 2004; Gosling, 1997; Williams, 1997). 

There is evidence of this in the following statements: 

 

I suspect that the level of mercury in soil from sugar cane treatment [from 
mercury pesticides] is fairly significant (Gregory Morris, representative 
scientist, Australia). 

 

Another participant shares this view: 

 

It [mercury] is still used in the sugar cane industry; it is still used in 
agriculture as a pesticide. Mercury fungicides used in the sugar cane 
industry in Queensland are destroying the coral reefs. I suspect that this 
has gone on for the last six or seven years. Finally they are starting to 
realise that this is one of the reasons why coral reefs and the great barrier 
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reef is declining. It is not just temperature but mercury fungicides also 
cause damage (Sharon Callahan, representative non-governmental 
organisation, Australia). 

 

9.3.8 End of the line sources 
 

In Australia, the mercury wastes from all the products and processes that contain mercury 

are handled differently. Some of the mercury waste is mixed with concrete and then 

landfilled. For example, products that contain mercury such as fluorescent tubes and 

mercury vapour lamps are thrown directly into the landfills (Australian Government, 

2004). This is a concern since the landfills can later leak mercury. Further, mercury can 

become converted by bacteria in the landfills into its more toxic organic form 

(methylmercury) (Reeve, 2002; UNEP, 2002, 29). There is no extensive recycling 

scheme when it comes to mercury containing products such as batteries and lamps. Any 

mercury products collected will become recycled for future use in mercury treatment 

plants. Thus, landfills and mercury treatment plants are major sources of mercury release.  

 

There are no legal bans on mercury products such as thermometers and thermostats 

(Australian Government, 2004; DEH, 2006). Hence, mercury products exist in several 

Australian households. If these products break inside the household it is not commonly 

thought of as a health hazards or as a source of mercury exposure. The following 

comment illustrates this point:  

 

It is quite likely that many domestic environments, ordinary houses, flats, 
apartments and units, have been contaminated with mercury that are 
completely unreported (Donald White, representative business, Australia). 

 

Mercury can also be found in industrial facilities on shelves or in storage rooms. For 

instance, agricultural facilities will have pesticide products that contain mercury from old 

and existing pesticide use. Mercury can also be found in sinks, floor drains and in waste 

water systems (DEH, 2006). The continued use of mercury, for example in the dental 

industry and in research and medical fields, means that mercury is constantly released 
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into waste water systems. Dentists collect dental amalgam waste to a certain degree, and 

then it is exported or recovered in a mercury treatment plant. 

 

Old factories or old mine areas where mercury used to be applied will be spots with 

contaminated soil for many years. Streams close by and sediments in the surrounding 

areas of these activities will be polluted with mercury. A study made by Churchill et al. 

(2004, 355-363) shows that old gold mining areas in Australia remain contaminated, and 

release mercury more then a century later. The Reedy Creek catchment in Northeast 

Victoria in Australia was mined for gold in the 1850s. However, the surface waters and 

sediments in the nearby area still have elevated mercury concentrations. The following 

comment supports this point:   

 

[Gold mining] occurred in the 19th century and the early 20th century. And 
there are areas where mercury was used where the mercury is still 
detectable in the stream sediments. There is quite a lot around [of mercury 
pollution]. Victoria particularly, and I think probably some of the 
Queensland rivers. I don’t think any investigation has been done so much 
there. There was a lot of gold mining in coastal Queensland towns (John 
Crawford, representative scientist, Australia).   

 

The significant legacy of mercury pollution can also be said about crops and areas that 

utilised (and still use) pesticide products that contain mercury as an ingredient in 

Australia. This is highlighted in the following quotation:  

 

They used to use mercury as a seed dressing on wheat. That has not 
happened for many years. But no doubt there are legacy issues and there 
are contaminated spots where the farmers used mercury, or where the 
companies did it (John Crawford, representative scientist, Australia).   

 

Chlor-alkali plants that use mercury cell technology have been decommissioned in 

Australia. The last plant closed in 2002. Most of them replaced the mercury cell 

technology with membrane cell technology (Australian Government, 2004). As one 

person observed:  

 



 
 

224 

Those plants [decommissioned clor alkali plants] are likely to remain 
significant contaminant sources if they have not been adequately cleaned 
up. With that sort of situation, the soil has got to be literally removed  
(Gregory Morris, representative scientist, Australia). 

 

The continued use of mercury in, for example, the dental industry and in agriculture for 

crop protection means that mercury will continue to be released and contaminate more 

soil areas and waste water systems.  

 

9.4 Experiences with mercury use and associated risks 
 
There have been many years of mercury release from various products and process 

sources in Australia. Some old sites such as old gold mines are still today a risk for 

communities that live near by and for the surrounding environment (Bycroft et al., 1982; 

Churchill et al., 2004). There is evidence of historical use of mercury that leaves behind a 

legacy of mercury pollution; this is highlighted in the following statement: 

 

Adelaide, Melbourne and Sydney had [mercury cell chlor-alkali] 
electrolytic plants that made caustic soda and chlorine. Those cells leaked 
mercury into the environment usually into a nearby river or the sea at those 
three places Adelaide, Melbourne and Sydney. Those mercury cells have 
now all been replaced. But there is a legacy problem, and quite a bit of 
mercury found its way into the sediments, into bottom feeders and then it 
goes up the food chain (John Crawford, representative scientist, Australia). 

 

The legacy of mercury is also supported in the following quote: 

 

…There is a long history of coastal development, and particularly 
industrial development, which has allowed the used mercury to leach into 
soils and into our waterways (Robert O’donell, representative non-
governmental organisation, Australia). 

 

There is not only a historical use of mercury but also most mercury containing products 

and processes still exist and are in use in Australia. Mercury emissions that are released 

can adversely affect Australian fish and wildlife. For instance, it was discovered in the 

autopsy of dead dolphins in South Australia that they had the highest mercury levels ever 
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recorded in dolphins in the world. The mercury levels (446 ppm) found were also 40 

times higher then has ever been recorded for bottlenose dolphins in Australia (CCSA, 

2005; DW, 2004; Reeve, 2002). Lower mercury content than this has been linked to liver 

damage in dolphins. Dolphins have the ability to accumulate high mercury concentrations 

due to their position at the top of the food chain and their long lifetime (DW, 2004; 

WDCS, 2002). Other mammals, such as whales, have also shown elevated mercury 

levels. The following comment illustrates this point: 

 

…Some smaller whales were beached in Victoria. There were a couple of 
really little ones you know, ones under a few months old. And they had 
heavy metal levels, including mercury, that just made my jaw 
drop…nothing has been done about the contamination of Australian 
waters…some of them [the whales] had way way above average mercury 
levels from what you would expect (Karen Harrison, non-governmental 
organisation, Australia). 

 

Elevated mercury concentrations in fish and wildlife inevitably reach the Australian 

population if they consume them. For example, a legal maximum length was applied for 

shark catches in Victoria, during 1972–85 to reduce the average mercury concentration in 

shark meat reaching the consumer. For a similar reason, a maximum weight was applied 

to all sharks caught in Western Australia (Walker, 2006).  

 

We have regulations in southern Australia…about the size of sharks that 
can be eaten. We eat quite a bit of shark in the southern part of Australia. 
The shark flesh can be bought in fish shops. The commercial fishermen are 
not allowed to catch shark over a certain length, I think it is about one 
meter or one point five meters or something like that. The idea is to avoid 
eating mature shark that are really really at the top of the food chain… 
There is quite a bit of mercury there [in the shark meat] (John Crawford, 
representative scientist, Australia). 

 

This is an indicator of how Australian wildlife and fish and subsequently the Australian 

population can be affected by mercury use. Old use of mercury in areas such as gold 

extraction demonstrates the persistence of mercury in the environment long after the 

mining activities have stopped (Bycroft, et al., 1982, 135-140; Churchill et al., 2004,356). 

What is more significant is possibly the current use of mercury in multiple products and 
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processes. For instance, a study done by Markey et al. (2007, 127-137) shows that a 

pesticide that contains mercury that is used in Australia is causing damage to local and 

unique ecosystems. The study shows that pesticide run offs are affecting the fragile coral 

reefs of the Great Barrier Reef. Even when mercury is only present in small quantities 

and low concentrations it causes bleaching and affects young coral development. It also 

affects the reef's ability to regenerate and protect itself.  

 

The Australian government has collected data since 1988 to determine levels of mercury 

in Australian seafood (Australian Government, 2004). The results showed that mercury 

levels were elevated in several fish species such as shark, billfish, catfish and orange 

roughy. Studies on mercury content surveys indicate that 1 mg mercury per kg is 

exceeded in some fish species such as shark and swordfish (FSANZ, 2003). 

 

The risks associated with mercury use in Australia are environmental risks, with elevated 

levels in water, soil and in wildlife (CCSA, 2005; DW, 2004; FSANZ, 2004). Mercury 

release can then be a negative impact on Australia’s biological diversity. The plant and 

animal life of Australia is biologically diverse and distinctive. Many of the native plant 

and animal species are endemic, meaning they do not naturally occur elsewhere. They 

developed only on the Australian continent because it was isolated from the wider world 

for more than 50 million years. Mercury pollution threatens their survival and the delicate 

balance of the natural ecosystem. 

 

Cultural risks from the mercury use are not being able to eat the fish, like in the shark 

meat example. Oceans surround Australia and thus fish forms a significant component of 

the Australian diet. Traditional Australian foods are, for example, fish and chips. It is 

estimated that approximately 25 percent of the Australian population consumes fish at 

least once a week (FSANZ, 2003). Especially Aboriginal Australians have a long history 

of fish as a food source in their traditional diet (AGCRP, 2006). Not being able to benefit 

from the nutrition that fish provides is a health risks aswell. For instance, the National 

Heart Foundation recommends that fish should be consumed at least twice a week for 

cardiovascular benefits and for lowering blood cholesterol levels (FSANZ, 2004).  
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There are economic risks involved when fish becomes contaminated with mercury. 

Fisheries and subsequently employees in the fish sector can get affected when the 

consumption of fish from certain areas and species are restricted or prohibited to fish. 

This is illustrated in the following quote: 

 
An interesting example has been Sydney harbour where toxins were found 
in seafood. When further investigations where made they found that there 
was quite widespread pollution of the seafood species in Sydney harbour. 
They closed down the commercial fishing sector and recommended that 
recreational fishing avoid some areas of the harbour and also cut down on 
their intake of seafood from the harbour…these problems…they create 
problems for industries…for example, there were high levels of mercury in 
the shark. It started to impact on the shark fishery (Robert O’donell, 
representative non-governmental organisation, Australia). 

 

Another participant concurred that mercury can lead to economic risks:   

 
…If the water or the air, or any other environmental medium, would be 
contaminated then there is a big economic risk, for decontamination and 
remediation measures to be taken. And also there is a potential risk that 
mercury can contaminate our produces. If it is taken up by the food, by 
primary industry beef, cattle and seafood then it can have a very negative 
effect on the economic state (Roger Evans, government representative, 
Australia). 

 

Tourism is one of Australia's largest and fastest-growing industries. Since the early 

1980s, the number of overseas tourists to Australia each year has more than tripled (NLA, 

2006). Australia’s natural and cultural assets are a major drawcard for international 

visitors and dolphin and whale sightings fill a major portion of the tourism industry (ITR, 

2007; Tourism Australia, 2006). If wildlife such as dolphins and whales start declining it 

is not only a loss to the Australian ecosystems but it can also be an economic loss to the 

nation because tourism contributes significantly to the Australian economy (NLA, 2006; 

ITR, 2007; Tourism Australia, 2006). Whale watching and wild dolphin encounters are 

major tourism contributors (DW, 2004; WDCS, 2002). Further, if great natural 

ecosystems like the famous Great Barrier Reef is affected it can also affect the tourism 
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business. People come from all over the world to see the Great Barrier Reefs seemingly 

pristine corals and wildlife (National Geographic, 2006).  

 

There are also economic risks with future remediation activities at old industry areas that 

used mercury, such as decommissioned chlor-alkali plants and gold extraction areas, as 

well as agricultural chemical spots (Hylander & Goodsite, 2005, 5-7; Winalski et al., 

2005). There are also occupational risks for people working in industry that use mercury, 

such as in the dental industry for the dentists and staff in Australian hospitals with 

mercury blood pressure gauges and thermometers (Colquitt, 1995). 

 

9.5 Efforts to reduce the use and release of mercury in 

Australia 
 
Since the 22nd session of the UNEP Governing Council in February 2003, Australia has 

undertaken a review to identify sources of mercury in Australia. The major industries 

responsible for producing the highest levels of mercury emissions in Australia have for 

example been identified (Australian Government, 2004). However, there has not been 

any significant national action taken that focuses on mercury use in products and 

processes in Australia. 

 

9.5.1 Australian regulations and goals regarding mercury 
 

No prohibitions have been introduced on mercury products, such as thermometers, dental 

amalgam and batteries in Australia. Further, currently there are no planned strategies or 

goals that focus on mercury use in products and processes in Australia.  

 

Use of mercury within pharmaceutical and other chemical products is regulated at the 

national level within organisations such as NICNAS (National Industrial Chemicals and 

Notifications Scheme).  There is also the APVMA (Agricultural, Pesticide and Veterinary 

Medicine Authority), which takes care and approves or disapproves of products 
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particularly for the agriculture and veterinary sector. There are also maximum mercury 

limits set under the Food Standards Australia New Zealand (FSANZ).  

 

Mercury is also a reportable substance under the National Pollution Inventory (DEH, 

2006). The national pollution inventory (NPI) provides information on pollutants being 

emitted in Australia. It is a publicly accessible database, which shows emissions to air, 

land and water annually by facilities. The NPI holds emission data to 3400 facilities 

around Australia. Before 2001 reporting chemical emissions was voluntary but it has 

been compulsory since 2001 (DEH, 2005a; DEH 2005c). This monitors mercury since 

NPI provides data on mercury emitting industries in Australia (Australian Government, 

2004; DEH, 2005b).  

 

In most states, any new development projects require environmental impact statements 

for significant projects. In Queensland, for example, a mercury product facility will be 

looked at under the Environmental Protection Act 1994. There are also various policies, 

such as the Air policy, Water policy, Waste management policy and regulation, that 

mercury is regulated under. One participant described why there has not been any 

introduced bans on mercury products in Australia:  

 

I will put it this way, because the overall risk associated with mercury is 
relatively low, I think Australia as a country did not think that it was 
necessary to take some drastic measures to reduce the mercury burden 
level in the environment. There are certain things which are being 
done...there are certain organisations like the NICNAS…another 
organisation called APVMA and also FSANZ. These organisations role is 
actually to take care of any release of any chemical, assess their risks, 
human health risks aswell as environmental risks…why mercury is not 
banned in thermometers and batteries, [is because] these organisations take 
care of this mercury. They take care of the potential burden of mercury. 
They assess the amount of thermometers that comes into Australia and 
their potential contamination. So they do calculate and take all these 
factors into consideration. Because they have not banned mercury as such, 
I think their view is that mercury is under control in Australia (Roger 
Evans, government representative, Australia). 
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9.5.2 Export and Import rules in Australia 
 
Import and export of mercury is controlled under the Customs Act, while wastes 

containing mercury are subject to control under the Hazardous Waste (Regulation of 

Exports and Imports) Act 1989, which is administered by the Department of the 

Environment and Water Resources (Australian Government, 2004).  

 

The importation of mercury is allowed in Australia and not prohibited from other 

countries. For example, mercury is imported for the dental industry for teeth fillings. 

Over 20 tonnes of mercury was imported in 2002 for this use (Reeves, 2002). Mercury 

thermometers are also imported from China. In 1996, 30 tonnes of metallic mercury and 

4 tonnes of mercury compounds were imported into Australia (DEH, 2006; UNEP, 2002, 

122). Export of mercury products from Australia to other countries is also allowed. The 

import and export regulations were described by one participant: 

 

I understand that there would be no prohibition per se [for import and 
export] but there may be standards for maximum levels of mercury in 
products (Steve Macarthur, government representative, Australia) 

 

9.5.3 Australia’s mercury limit guidelines  
 
Australia has set maximum allowable limits in certain fish species. Two separate 

maximum levels have been set for all seafood sold on a commercial scale in Australia. In 

Australia, mercury concentration in fish known to contain high levels of mercury, such as 

swordfish, southern bluefin, tuna, barramundi, ling, orange roughy, rays and shark must 

not exceed 1.0 mg mercury per kilogram fish. All other fish species cannot exceed a 

maximum of 0.5 mg mercury per kilogram. A limit of 0.5 mg/kg is also imposed for 

crustaceans and molluscs (FSANZ, 2004; UNEP, 2002, 50-51). 

 

A Food Standards Australia New Zealand (FSANZ) report released 18 March 2004 

advised on mercury levels and recommended a weekly consumption limit. They 

conducted an assessment and said that certain groups, such as pregnant women, women 



 
 

231 

intending to become pregnant, and young children, should limit their consumption of 

some types of fish because of exposure risks to mercury. FSANZ advised that these 

population groups should limit their weekly consumption of fish species such as billfish, 

swordfish, broadbill, marlin, shark, orange roughy and catfish (FSANZ, 2003; FSANZ 

2004). 

 

Because a fetus is more sensitive to the effects of mercury than an adult, FSANZ has 

used two separate safety levels of dietary intake. One level is considered for the general 

population and a lower level is for the protection of developing fetuses. The level for 

fetus is 1.6 µg mercury/kg body weight /week. This is approximately half of what is 

recommended for the general population (3.3 µg/kg bodyweight/week) (DEH, 2005b; 

FSANZ, 2004). In the occupational setting, Australia has set the maximum levels of daily 

exposure to mercury vapour to be (on an 8 hour time weighted average) 0.05 mg Hg/m3 

(DEH, 2005b; DEH, 2005c). 

 

Some of the participants interviewed thought that the guidelines set for fish consumption 

in Australia were appropriate for average fish consumption. As one participant stated: 

 

Yes [they are appropriate levels set for fish]. Because that has been 
assessed on the basis on being safe for the population, and for usual kind 
of consumption. Things can go wrong if people eat ten times the amount of 
fish. That is a different situation (Gregory Morris, representative scientist, 
Australia). 

 

Other participants felt that the set fish consumption limits were not adequate. As one 

person said: 

 

…Government recommendations regarding consumption of seafood that 
contains mercury, that is a very political sensitive issue. The 
recommendations are not consistent between agencies, and they are often 
not very strong because there is concern about the impact on the seafood 
industry itself…I would say that their recommendations are fairly 
conservative. …Particularly because regionally the difference between 
mercury in sediments is going to be very different. For example, sediments 
exposed to industrial developments…are more likely to have high mercury 
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levels. So recommendations for that particular area should be different 
from [other areas] where industrial development has not occurred (Robert 
O’donell, representative non-governmental organisation, Australia). 

 

This quote indicates the changes that are needed. Maybe there needs to not only be 

different mercury levels in fish for certain populations but also in certain areas. Another 

participant noted that any maximum mercury level in fish is not enough because of the 

dangers that mercury pose to human health even at low doses. Consequently: 

 

Telling mothers to only eat swordfish once a month is for me quite 
frustrating, because the mercury that they then absorb will still get past on 
to their baby. They are probably already carrying around a large dose of 
mercury that will get passed on to the baby, these things don’t disappear. I 
think it is really a political thing when government say ‘only have this 
much tuna or salmon’ and that is basically because the fish industry is on 
their back all the time. They don’t want governments saying to people, 
particularly pregnant women, that you can’t eat any fish. Because that 
gives their fish a really bad reputation (Karen Harrison, representative 
non-governmental organisation, Australia).  

 

9.5.4 Australia’s mercury waste management 
 

Mercury is considered in Australia as a scheduled ‘priority waste’ or hazardous waste 

(Reeve, 2002; SHDC, 2005). In the waste policy any waste, which contains mercury, is 

classified as regulated waste.  

 

There is no terminal storage solution planned in Australia for mercury containing waste. 

Mercury products such as thermometers, batteries and lighting are usually treated and 

reused or they are disposed in landfills (Reeve, 2002). Some of the mercury waste is 

landfilled straight away without being treated (Australian Government, 2004; Reeve, 

2002). One participant describes the waste disposal practise in Australia for mercury 

waste: 

 

…If you take general waste, municipal solid waste, the trend is more 
towards land filling. If you take hazardous waste or regulated waste the 
trend is more towards treatment and subsequent disposal, and that disposal 
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could be land filling. Incineration of waste, is not big in this country… it is 
only limited to particular waste streams like paper, cardboard, medical 
waste incineration...if it is a regulated waste, containing mercury, there is a 
requirement that the people treat the waste before it can be land filled. We 
have got a mercury recovery facility that operates on a commercial scale to 
crush, capture and destill and condense inorganic and elemental mercury. 
This recovery facility accepts waste, dental amalgam pieces, fluorescent 
light tubes, measuring instruments, electrical compounds, batteries and any 
other mercury products. In the end, the mercury product is sold for use in 
dental amalgam (Roger Evans, government representative, Australia). 

 

From a mining place, the mining activities are licensed and there are certain requirements 

in place for how they dispose of their waste. If any waste contains mercury, it is treated 

as other regulated waste. Collection of mercury products such as batteries is not well 

developed. There are not many battery collection places for consumers to return them to. 

The following point made by a scientist gives some indication of the kinds of change that 

is needed when it comes to mercury waste management: 

 

I toured a smelter a few years ago and I saw a two hundred-litre drum 
labelled mercury. I said to a guy “what’s in the drum?” and he said 
“mercury that’s what the sign says.” I said “Where does that come from” 
and he said “it comes out of the ore, a very small proportion of the ore” 
and I said, “What do you do with it?” and he said “You can’t sell it 
anymore, there is no market for mercury.” In fact, most places sort of use 
mercury and have stockpiles and don’t know what to do with it (John 
Crawford, scientist).  

 

There needs to be a shift to a more organised mercury waste management program that 

includes separation of mercury from the general waste stream and for proper storage of it. 

 

9.6 Variations in mercury emission levels in Australia 
 

Emissions of mercury have steadily increased over the years. The estimated mercury 

emissions from Australia are shown in Table 9.3. It presents mercury emissions to the air 

from Australia during different years. A large portion of Australia’s release of mercury 

comes from coal-fired power plants.  
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Table 9.3 Emissions of mercury from Australia (in tonnes) (Cain, 2004c, 57; European 
Environmental Bureau, 2005, 38; Nelson, 2006, 2; Pacyna & Pacyna, 2002; Selin, 2005, 15) 
 

 
1990 

 

 
1995 

 
2000 

 
2003 

 
48 

 

 
102.5 

 
125 

 
125 

 
 
 
Mercury emissions from the coal energy sector have also increased per year. Emissions 

were estimated to be 97 tonnes in 1995. This increased in 2005 to 112 tonnes (European 

Environmental Bureau, 2005, 38; Nelson, 2006, 2; Pacyna & Pacyna, 2002; Pirrone et al., 

1996; Selin, 2005, 15; UNEP, 2002, 102). 

 

Even though the data shows that emissions are increasing from Australia there was a 

consensus among especially government representatives that emission levels are 

decreasing. This is highlighted in the following quotation: 

 

I think that the overall trend is that it [mercury emissions] is decreasing. 
Mercury is going down (Roger Evans, government representative, 
Australia). 

 

This is concurred in the following quotation: 

 

There is limited environmental release [of mercury] and it is 
regulated…the impact is quite low and it is also heavily regulated. 
Mercury is not used that much in Australia (Carolyn O’Brian, government 
representative, Australia). 

 

Australia has a National Pollution Inventory, which monitors substances released from 

industries (Australian Government, 2004). It is difficult to have a complete view on 

mercury emission trends from NPI sources since the data from NPI depends on how 

many facilities report their releases each year. This has not been consistent and only since 

1998 has it been obligatory. The NPI has not taken into account releases from crematoria 
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and dental clinics, etc. Nevertheless, the reported data from the facilities in Australia that 

use mercury also show an annual increase. Table 9.4 shows the total emissions of 

mercury to water, air and land from reporting facilities from 2002 to 2006.   

 
Table 9.4 Mercury emissions from reporting facilities in Australia (DEH, 2006)  
 
 
Year Nr of facilities that  

reported emission 

Total emission (kg) 

2002 900 19.000 

2003 939 20.000 

2004 935 27.000 

2005 978 28.000 

 

 

Data collected by the Australian government shows that mercury levels in seafood have 

increased in Australian fish such as shark, billfish, catfish and orange roughy (Australian 

Government, 2004; FSANZ, 2003). Table 9.5 shows mercury concentrations in fish in 

different regions in Australia. 

 
Table 9.5 Examples of mercury content in different regions in Australia (UNEP, 2002, 67) 

 

 
Fish species 

 
Geographical 
location   

 
Concentration 
(mg/Hg/kg) 
 

 
Australian eel 

 
Lake Gordon 

 
0.86-2.15 
mean 1.40  

Brown trout Lake Pedder 0.06-0.3 
mean 0.16 

Brown trout Lake Gordon 0.1-1.4 
mean 0.35 

Brown trout Gordon River 0.3-2.35 
mean 1.09  

Redfin perch Lake Gordon 0.12-1.3  
mean 0.52 
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9.7 Mercury risk management in Australia 
 

Mercury risk management seems to have been, and is still, a low priority in Australia. 

Table 9.6 presents Australia’s risk management potential. Australia has not introduced 

any restrictions or prohibitions for mercury products and processes that are in use in the 

nation. There are also no goals that have been set and no plans for any regulatory means 

to reduce the application of mercury in products and processes in the nation at this stage. 

Consequently, the use and release of mercury in Australia is constant. When asked if 

there were any regulations that specifically targets mercury in Australia, one participant 

responded: 

 

So far from what I know, in Australia, the answer is no, we have not... as 
far as regulation is concerned, I am not aware of any (Roger Evans, 
government representative, Australia). 

 

There are no import bans on mercury in products so Australia also imports mercury and 

mercury products such as thermometers annually. Incidents such as Minamata prove how 

companies that use mercury in their process can pollute the environment and also harm 

the health of communities in the vicinity. Hence, not only is this import of mercury 

products negative for Australia but there should be more accountability to not let 

countries such as China become polluted because of Australia’s mercury thermometer 

use. 

 

In Australia there are adequate health guidelines, such as fish consumption advisories for 

pregnant women in place, which follow the international WHO standards, except for 

some fish species, which are set at the lower level of 1.0 mg mercury/per kilogram fish 

(DEH, 2005c). 
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Table 9.6 Australia’s risk management potential 

 

Introduced prohibitions  

Set goals  

Adequate safety limits   

Monitoring   

Use of substitutes, alternatives  

Use of clean technologies   

Information and awareness component  

Sustainable waste plan  

Source reduction  

Emission removal   

 

 

There is reliable monitoring of Australia’s mercury release through the National Pollutant 

Inventory. The National Pollutant Inventory reports information on chemicals being 

emitted to the environment in Australia. Reporting is mandatory if an industry surpasses 

various use thresholds. Reporting used to be voluntary but from 2000 it has been 

compulsory (DEH, 2005a; DEH, 2005c). There was although differences in how 

participants view the effectiveness of the monitoring of mercury in different media. Some 

thought it was adequate and some said that more could be done. As one participant stated: 

 

Mercury’s use and impact is monitored. Take for example the situation 
with fish and food. I mean that has been monitored over many years [in 
Australia] and I think that is pretty well under control. The situation where 
there is mercury pollution I think is well controlled (Gregory Morris, 
representative scientist, Australia).  

 

Another participant noted a different aspect of this view: 

 

A lot of noise is made by the…fishery questioning the science because the 
[fishery] industry makes a lot of money. They don’t want to be impacted 
by government regulations. There is not consistent reporting and there is 
certainly not consistent research to discover whether pollution problems 



 
 

238 

exist or not, and that is perhaps one of the greatest concerns…It was very 
recently… that whales were coming into Sydney harbour and there were 
also more dolphins in the harbour. [People thought] that the harbour must 
be getting cleaner and more healthy because we saw more of these marine 
mammals. And it was only a couple of months later that they shut down 
the fishery and told them not to eat seafood out of the harbour because of 
discovering toxins. So clearly we haven’t been very vigilant in monitoring 
mercury and other toxins in our seafood, and the government can certainly 
be a lot more vigilant there (Robert O’donell, representative non-
governmental organisation, Australia). 

 

There has not been a significant shift to using substitutes and alternatives to mercury- 

containing products in most areas of use in Australia. Substitutes do exist in Australia and 

are available to the public. For example, there are alternatives for mercury thermometers 

commercially available (such as electronic thermometers) in Australian chemists. 

However, there is an unnecessary use that persists of mercury products such as mercury 

thermometers and mercury blood pressure gauges in the hospital setting.  The main 

barrier to shift this behaviour from the general public is lack of information about 

mercury application risks. Unfortunately, there have been no extensive national or state 

efforts to implement educational and information campaigns on mercury’s health and 

environmental effects.  

 

The application of cleaner technologies has been sufficient in areas such as coal-fired 

power generation. Most coal plants in Australia use some kind of air pollution device 

such as wet and dry scrubber, baghouse filters or electrostatic precipitators. Further, 

chlor-alkali production that uses mercury cell technology does not exist anymore in 

Australia. All of the chlor-alkali plants have been decommissioned or have converted to 

membrane cell technology (Australian Government, 2004). 

 

There was much evidence among the interviews that suggested that there had not been 

any substantial and noticeable educational or information campaigns communicating 

mercury risks in Australia. For instance, one participant observed: 

 

No. I don’t recall any particular [information or education] campaign on 
mercury (Roger Evans, government representative, Australia). 
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Another participant said that the lack of information outreach on mercury risks is because 

it is not perceived as an urgent and serious issue.  

 

…I think that there is no driver for it…and the answer [why] is that there 
is no obvious problem…people in the community…can’t see any 
problem…So people are not prompted to run public education sections 
because they guess that noone is going to be interested (John Crawford, 
representative scientist, Australia). 

 

Food standards Australia New Zealand (FSANZ) have released advice about fish 

consumption limits because of mercury levels, especially for pregnant women, women 

planning pregnancy, and young children. This information has assisted in raising 

awareness in certain vulnerable populations (Australian Government, 2004; FSANZ 

2003; FSANZ, 2004). Further, the Australian government provides a comprehensive and 

informative website that informs about what mercury is and what its related risks are. 

Other than that, the information and awareness component is not sufficient enough to 

help raise awareness of mercury and its associated risks in the nation to the general 

public. Awareness-raising activities and information campaigns are needed in order to 

expand the general knowledge of mercury. The products that contain mercury, such as 

thermometers and antiseptics, often lack appropriate labelling that advises the consumer 

about how to dispose of it properly and also what the mercury risks are. There were 

differences in views from respondents when asked if mercury awareness has increased in 

Australia over the years. For instance, one participant noted: 

 

Yes [people are more aware] substantially…in the past children [in 
Australia] used to get mercury and rub it in with a penny, but that is not 
done anymore. So there has been a lot of education to the public to be 
careful with mercury, over the time frame of [the last] twenty to thirty 
years (Gregory Morris, representative scientist, Australia).   

 
Another participant does not share this view and believes that the outreach about 

potential risks with mercury has not been communicated well. Thus: 

 

…Some nurses react with panic when a thermometer is broken and other 
ones are quite happy to stand in the [mercury] spill. So obviously they are 
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all getting different messages (Donald White, representative business, 
Australia). 

 

Australia’s waste plan with mercury is not adequate enough when it comes to dealing 

with toxic chemicals like mercury. There are not efficient operating recovery systems in 

the nation for mercury products, which separates products such as batteries and dental 

amalgam to prohibit them from entering the common waste stream. This is especially the 

case with batteries. There are no obvious battery collection places across the nation, and 

consequently they end up in the general waste stream.  

 

The mercury waste is usually recycled or ends up straight in landfills (DEH, 2005b). The 

recycled mercury is usually sold for use in, for example, dental amalgams. Recycling 

mercury and then using it again does not seem sustainable because the circle never ends 

of use and emission release. Mercury should be withdrawn from the circulation so that it 

does not continuously enter into Australian society and creates risks. It should be 

disposed of in a permanent and safe storage place. However, Australia’s position on 

mercury waste is either treating it and recycling it for future use or treating it and then 

transferring it to landfills (DEH, 2006). This does not remove the mercury completely 

from the eco-cycle and is thus not the safest option for human, wildlife and 

environmental health. Hence, Australia does not have a sustainable mercury waste 

management plan with regard to mercury.  

 

Most areas of mercury use in products and processes remain in Australia and are not 

covered by current legislation. These products and processes continue to release mercury 

and are a potential health and environmental risk in the country. Since Australia has not 

been very stringent in phasing out the use of mercury sources, there is no significant 

source reduction. The major uses of mercury still exist, such as coal-fired power plants, 

mercury thermometers, mercury blood pressure gauges, mercury batteries, mercury 

lighting products etc (Australian government, 2004). Little is known about the quantities 

of these sources in Australian society. This is highlighted in the following quote: 
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Currently we have no data on the quantity of mercury used in these items 
[lights, electrical appliances, batteries, dental amalgam] (Steve Macarthur, 
government representative, Australia) 

 

Dental amalgams are also still widely utilised in the dentist industry. The use has been 

declining marginally from 1984 to 1998 and replaced with non-mercury fillings, but they 

still remain the filling of choice. This is due to several reasons. For one, some other non-

mercury alternatives are more expensive. Secondly, the Australian dentist association 

and, subsequently, most Australian dentists, still strongly support the use of dental 

amalgam which is another barrier for dental amalgams’ decline (NHMRC, 1999).  

 

There was a consensus among especially scientist and government representatives that 

the overall risk management in Australia has been adequate. For example: 

 

I think that the measures, which are in place, are adequate provided that 
they are executed properly. The limits set for mercury in different medium 
like air, water, land [are adequate] if they are strictly followed. I think the 
risk is pretty much under control. Having said that, I think there is always 
opportunity to do better. So my personal view is that we are doing ok, we 
are fine, but it wouldn’t hurt to do it better…we can always make it better. 
But I think that the measures that are in place, again if they are properly 
implemented, monitored and reported, I think we have done a good job 
(Roger Evans, government representative, Australia). 

 

Other participants had an opposing view. Consequently: 

 

…I would suggest that probably there is more that could be done, and 
more that should be done [regarding mercury management] (Robert 
O’donell, representative non-governmental organisation, Australia) 

 
 
Data show that there has been a steady increase in mercury emissions from Australia. 

This will not likely change since there is no shift in Australia towards using products and 

processes without mercury, and there is no comprehensive regulatory control. For 

example, Australia emitted 97 tonnes of mercury in 1995 from coal-fired power plants  

(Nelson, 2006; Pacyna & Pacyna, 2002). This number is likely to increase annually or 

stay constant because 90 percent of Australia’s energy demands being provided by coal- 
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fired power plants. This means that Australia also contributes a lot to the global 

atmospheric mercury pool.  

 

The persistent use of mercury products means that the risks are still there. Since there has 

been no efforts to limit the release of mercury, the release is still large and there are still 

large amounts of mercury in circulation in the country. This means that soil and water 

bodies will remain contaminated for many decades from both historic and current use of 

mercury in products and processes. There needs to be a total stop of use of unnecessary 

mercury products that have sufficient alternatives. Bans should be in place for all existing 

mercury products and processes where possible with products such as batteries, 

thermometers and dental amalgams. There should also be a more effective waste 

management of mercury waste so that it does not leach from landfills or enter the 

Australian society as products again. 

 

There are still mercury risks for the population in Australia when they are exposed 

through dental amalgams and through their diet when eating contaminated fish. There are 

also still occupational exposures for people who work in, for example, the agricultural 

industry that uses mercury pesticides and staff in the dental industry. For mercury risks to 

cease to subsist in Australia the management of them needs to be more rigorous and 

complete.   

 

9.8 Conclusion 
 

Australia has multiple sources of mercury use, such as in pesticides, dental amalgam, 

thermometers and blood pressure gauges. Mercury is also released during the burning of 

coal for energy supply. Since coal fire power plants represents 90 percent of Australia’s 

energy demand they are a large contribution to Australia’s emissions of mercury. 

 

There have been no significant regulatory measures to reduce products and processes that 

contain mercury in Australia. For instance, dental amalgam is still widely distributed and 

mercury thermometers are still sold. However, some areas of mercury use have been 
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successively phased out, such as the application of mercury in chlor-alkali 

manufacturing. All chlor-alkali plants that used mercury cell technology have 

decommissioned or have converted to mercury-free technology or have decommissioned. 

There is no plan for a terminal storage for mercury at the moment instead, mercury waste 

is treated and recycled for future use or it is disposed of in landfills. 

 

There have not been any specific goals that have been set that aim at reducing the 

application of mercury in products and processes in the nation (such as the banning of 

mercury thermometers, mercury blood pressure gauges or dental amalgam). 

Consequently, the emission release of mercury in Australia is not decreasing. The 

substantial use of mercury in the nation has resulted in that some areas in Australia have 

elevated levels of mercury in the soil, such as in the vicinity of old gold mining areas. 

Further, there are several species of fish (such as orange roughy) and wildlife (such as 

dolphins) that have mercury levels that exceeds the international and national limits.  

 

People who eat fish regularly in Australia are at risk and certain occupations also bring 

risks to the employees, such as in the dental profession (from dental amalgam use) and in 

the health care setting (from mercury thermometer and blood pressure gauge use). The 

use of mercury can also transform into economic risks if mercury contaminated fish 

impacts the fishery industry. There are also environmental risks generated from mercury 

use in the nation. For instance, mercury utilised in crop protection has impacted 

negatively on the ecosystems in the Great Barrier Reef.  

 

Australia’s risk management will need some additions and development in order to 

become more complete. There needs to be more regulations in place and a significant 

shift to mercury-free products and cleaner technologies on mercury using processes. 

Mercury also needs to be separated from the general waste stream and disposed of in a 

more safer form to abate mercury risks to environmental and human health. Certain 

products such as mercury thermometers and mercury blood pressure gauges, should be 

removed and replaced by substitutes so that certain groups are not exposed to mercury 

risks such as in the hospital setting. Australia’s environment is unique with plant and 
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animal species that do not naturally transpire anywhere else in the world. Thus, the use of 

mercury should desist before there are permanent adverse impacts on biological diversity.  



 
 

245 

 
RISK RESPONSE IN  
SWEDEN AND AUSTRALIA 
 
10.1 Introduction 
 

In the previous two chapters, findings related to mercury use and management in Sweden 

and Australia were presented. Results showed their sources of mercury, their experiences 

and risks produced from the use of mercury, and the management of these risks. The 

following chapter brings together the results presented in the previous two chapters and 

Australia and Sweden will be compared for how they have dealt with the risks associated 

with their respective mercury utilisation in products and processes. This will be done 

within Ulrich Beck’s risk society theory and what he suggests are organised risks 

societies.   

 

10.2 Mercury risk organisation in Australia and Sweden  
 

 The two nations are compared in terms of their risk management potential using certain 

evaluation criteria that are based on Beck’s ‘risk society’ theory. Beck has stated in his 

work what is and what is not an acceptable management of risks in the risk society, this 

was outlined in chapter 2. Beck emphasises that an adequate risk management system 

that follows a sustainable approach encompasses some key elements. Thus, the risk 

management in the two countries will be examined in these areas: 

Chapter 

10 
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 Legal regulations  

 Export and import rules  

 Set goals 

 Mercury limit guidelines 

 Monitoring 

 Use of substitutes and alternatives for mercury products and processes 

 Use of clean technologies for mercury processes 

 Information and awareness component  

 Sustainable waste plan   

 Source reduction  

 Emission removal 

 How they define mercury risks 

 

What follow is an outline of the strategies the two countries have taken to reduce use and 

release of mercury in these areas. 

 

10.2.1 Regulations and limits regarding mercury 
  

The findings of this research show that Sweden has introduced several legal regulations 

that restrict the use of mercury in the nation. For example, there are bans in place for 

mercury thermometers, pesticides containing mercury and certain electrical products that 

carry mercury (Naturvårdsverket, 1999; Swedish Chemicals Inspectorate, 2005a). 

Sweden has also set goals that target mercury application. For example, Sweden’s goal to 

reduce mercury use from 1993 to 2000 was done successfully and large amounts of 

hidden mercury were collected and certain mercury products were restricted. The overall 

national goal is total phase out of the use of mercury (Ljung, 2002). Sweden is a member 

state of the European Union and is thus required to follow the European Union’s 

legislation. However, some of the measures taken in Sweden have exceeded this 

legislation.  
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In contrast, Australia has not yet introduced any legal bans or goals that are focused on 

prohibiting and/or minimising the use of products and processes utilising mercury. There 

is no specific ban introduced in Australia that targets on phasing out mercury products, 

such as blood pressure gauges, batteries and electrical equipment. When there are not 

adequate regulatory frameworks that encompass all the sources of mercury use then it 

connects to Beck’s notion of organised irresponsibility, that there is no one held 

accountable if anything happens. One participant discusses the possible reason for why 

legal obligations for certain mercury products were not introduced in the following quote: 

 
Because the overall risk associated with mercury is thought of as relatively 
low, I think that Australia as a country did not think that it was necessary 
to take some drastic measures to reduce the mercury burden level in the 
environment (Roger Evans, government representative, Australia).  

 

However, use of mercury in for example pharmaceutical and other chemical products in 

Australia is regulated at the national level by organisations such as NICNAS (National 

Industrial Chemicals and Notifications Scheme) and APVMA (Agricultural, Pesticide 

and Veterinary Medicine Authority).  These organisations accept mercury-containing 

products first before they are allowed to be commercially sold and used (Australian 

Government, 2004). 

 

Australia has no ban on export and import of mercury products such as thermometers and 

batteries. In contrast, Sweden has a ban on export of all mercury products and also 

mercury waste. By allowing import and export of mercury it only means that there is a 

transfer of mercury risks and dangers between nations. For example, if mercury is 

allowed to be exported then it can end up in developing countries and used in artisanal 

gold mining practises. According to Beck, import and export of toxic chemicals such as 

mercury creates an increased distribution of risks. This is also connected to Beck’s notion 

of the boomerang effect (Beck, 1992, 23-38). This means that the mercury risks that are 

transported to another country will return like a boomerang in the form of polluted water, 

fish and air. Australia, for example, allows the importation of mercury thermometers. 

These products have to be produced somewhere and those countries will consequently 

sustain mercury risks also. 
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The findings of this research demonstrate that both countries have set adequate 

environmental and health quality standards for maximum acceptable levels of mercury in 

different media and in settings, such as workplace exposure limits. For instance, both 

countries follow the guidelines set by the World Heath Organisation of mercury content 

constraints in fish. Both countries also offer their vulnerable population groups (such as 

pregnant women, children, and women planning pregnancy) safety advice and 

recommendations of restricted consumption of certain fish species that contain higher 

doses of mercury.  

 

Monitoring of mercury levels in different media in the two nations is also sufficient 

(Naturvårdsverket, 2004). For instance, in Australia there is monitoring through the 

National Pollutant Inventory, which reports information on any chemicals that are being 

emitted in Australia (DEH, 2005a; DEH 2005c). 

 

10.2.2 Use of alternatives and clean technologies for mercury 

products and processes 
 

In Sweden there has been a more prominent transition to alternatives of mercury products 

compared to Australia. Various mercury-containing products, such as mercury 

thermometers and mercury batteries, are still used in Australia (Australian Government, 

2004; DEH, 2006). However, Australia has been more consistent than Sweden in the 

implementation of clean technology that reduces mercury emission output in sectors such 

as the coal energy industry. The Australian energy industry use clean coal technologies 

such as electrostatic precipitators and scrubber devices (Nelson, 2006). While in Sweden 

the outdated mercury cell process is still used in chlor alkali production (Winalski et al., 

2005). This has stopped completely in Australia, but will still continue in Sweden until 

atleast 2010 (Naturvårdsverket, 1999). 
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10.2.3 Outreach of information and awareness   
 

The findings of this research show that both Australia and Sweden are communicating 

their mercury risks to vulnerable populations. For instance, both countries advise 

pregnant women on fish consumption and possible mercury risks. Both countries also 

have comprehensive information via government websites that describes the risks linked 

with mercury use. Sweden’s website was informative on mercury-associated health and 

environmental risks, however it did not clarify what mercury sources that still exist in the 

nation, such as dental amalgam and chlor alkali production. The Australian website was 

more informative and comprehensive than the Swedish one in that it listed sources of 

mercury using facilities and had more information on associated environmental and 

health risks (DEH, 2005b; Naturvårdsverket, 2004).  

 

That mercury in products and processes creates risks seems to be widely accepted in 

Sweden since the blacklisting of lakes in the 1970s, due to mercury pollution. Due to 

awareness raising activities and information campaigns, by, for example, the Swedish 

EPA ‘action program’ in the 1990s, the awareness of mercury related risks has increased 

among the general public (Naturvårdsverket, 1999). In Sweden there seems to be an 

established awareness and acceptance to avoid mercury in industry and in society. This is 

illustrated in the following statement: 

 

I think that it [mercury] is a pretty well known problem in Sweden (Cecilia 
Olsson, government representative, Sweden).  

 

In contrast, the information and awareness component among the general public in 

Australia needs to be increased about mercury-associated risks to avoid dangers to human 

health and the natural environment. For example, mercury thermometers that are sold 

commercially do not have warning labels stating possible health effects. There also needs 

to be an increased communication about mercury-free alternatives to mercury-containing 

products. The interviews indicated that the current level of access to information and 
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insight about potential health and environmental consequences with mercury products 

and processes is low. 

 

There were variances in different groups in Australia, when people were asked about the 

education and information outreach to the general public in the nation, and if people were 

generally more aware of mercury related risks. As one government participant observed 

when asked if the awareness of mercury use and its associated risks is there: 

 

Yes definitely. I think overall most people I think are aware of it [mercury 
risks] now (Roger Evans, government representative, Australia). 

 

Other participants disagree with this point and state that mercury risk awareness is not 

abundant in Australia. As one participant noted: 

 

No I don’t think so. I don’t think most people [are aware], as with most 
forms of chemicals and pollution. Most people in the community don’t 
know…there is one person in the population who understands and is 
worried about these things. For every one of those there are ten people 
who could care less unless it affects them locally…but the rest of the 
hundreds of people couldn’t care less, and are not interested (John 
Crawford, representative scientist, Australia). 

 

There was much evidence that non-governmental organisation representatives did not 

think that the overall awareness of the consequences of mercury and other chemical 

exposure was adequate. As one stated:  

 

…In the context of chemical management I think all chemical awareness 
raising could improve in Australia (Karen Harrison, representative non- 
governmental organisation, Australia). 

 

This was further emphasised by another participant when asked if there was any 

noticeable enlightenment and increase in understanding of mercury risks in Australia: 

 

No, not much. There is very little recognition. To my knowledge there is 
very little awareness (Sharon Callahan, representative non-governmental 
organisation, Australia). 
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The reason for why awareness of mercury risks is not high in Australia may be related 

to a lack of noticeable and significant education outreach or information campaigns. In 

addition, mercury use also has its place in Australian history and is embedded in culture. 

The following point made by a participant (when asked if there had been any notable 

information communicating mercury risks in Australia) gives some indication of the 

kind of change that needs to occur: 

 

No I don’t [think so]. I think there has been no effort. I think it has just 
been convenient to overlook it. It is something that is entrenched in 
culture. People like mercury, they like quicksilver. They all played with it 
when they were children, and because they didn’t die they think that it 
couldn’t possibly be harmful. You would need to educate them of the 
consequences of inhaling the vapour to really get them to change their 
attitudes (Donald White, business representative, Australia). 

 

Another reason why the information spread on mercury related risks is low and the 

attention is not focused on this issue in Australia could be because it might affect 

industries economically, such as the fisheries or dental amalgam distributors, if people 

become more aware.  

 

As mentioned earlier (see chapter 3) there were several people that did not wish to 

participate in the study. Many major environmental non-governmental organisations in 

the two countries did not want to participate in the study or expand the discourse about 

the mercury issue. Their reasoning was that their campaigns were focused on other 

environmental issues such as climate change; land clearing, nuclear use, energy use in 

general, genetic technology, forest management and marine protection. Mercury can be 

intermingled into many of these issues (for example, there is a connection with coal 

energy and mercury), but there was still not much cooperation.  

 

It was unexpected how little non-governmental organisations in general did not want to 

elaborate on the mercury topic. Their main reasons were that they thought that they had 

outdated information or knew too little. This means that they do not take part in the 

debate. Further, many representatives of businesses in Australia, such as crematoriums, 
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were not willing to talk, stating that they did not know much about the subject. Many 

businesses also did not know much about their mercury emission release, their impact on 

the environment, or if they used clean technologies or not. In contrast to this, scientists in 

both countries and government officials were the ones that held knowledge of mercury 

release in the countries and were willing to talk about the mercury issue.   

 

Of the different interviewed categories, scientists were the group of people in both 

countries who were very willing to partake in the study and exchange information about 

mercury. The main reason by other groups was that they felt like they had insufficient 

and old knowledge about the subject. This is worrying because then it confirms what 

Beck said about the role of experts in the risk society, and that risks are dependant on 

knowledge and acces to information. If scientists and experts are the only ones with 

knowledge about mercury and, for example, non-governmental organisations do not 

engage actively in the debate, then there is only the elite science and expert 

representatives that shapes the mercury risk discourse and subsequently its management. 

There needs to be increased public participation and lay people in the debate. More 

informed citizens need to make decisions about mercury so that the shaping and defining 

of the mercury issue is not exclusively dealt by scientists and experts. 

 

This research shows that in both Sweden and Australia many participants concurred that 

it seems that mercury is not a hot and central topic any more. This is highlighted in the 

following quote about how the mercury issue is perceived in Australia: 

 
Mercury, or chemical contamination, as a broad issue, is not an issue that 
is seen as sexy in the media nor as one that causes politicians any grief. So 
while you try to show links [between] chemicals and cancer: you get 
nowhere, they are not interested in those issues whatsoever (Karen 
Harrison, representative non-governmental organisation, Australia). 

 

Another participant in Australia shares this point. Consequently: 

 

I don’t see anything on the horizon that says we are all becoming more 
aware [of mercury risks]. Not compared with something like global 
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warming or water where everyone seems to be up on the topic (Donald 
White, representative business, Australia).  

 

Similarly, in Sweden the mercury topic is also not as pivotal as it used to be. As one 

participant highlighted:  

 

Many of my colleagues…think that mercury is not a problem any more. 
Instead it was a problem in the 60s, so there the knowledge has decreased. 
Since we have worked so long with mercury reduction in Sweden a lot of 
people think the topic has been exhausted and too much talked about years 
before… so many think that the problems are solved. It is a little 
unfortunate with this disinterest (Per Andersson, representative scientist, 
Sweden). 

 

Almost all of the non-governmental organisations interviewed did not have the mercury 

issue in any current or future planned campaign. Mercury or other chemical issues seem 

to not be central in the debates. The debates today seem to be more focused on other 

issues, such as global warming. Climate change has been a popular topic over the recent 

years and recognised as a pressing environmental concern. Hence, lay people are 

involved in the issue and it is not something that is discussed by elite experts exclusively. 

In Australia this issue has been brought to the front of concern because of the worst 

drought experience ever recorded (Blakers, 2005, 107-121; Walker, 1994, 233). Maybe 

mercury has had its day and is not thought of as a popular environmental problem enough 

to enter the debates? In Sweden it was such a main topic in the 1960s and 1970s because 

of the discovery of contaminated fish and wildlife so maybe now Swedish people think 

that the problem was long ago solved and is not a problem anymore. The reason why it is 

not so prevalent in Australia might be because it has never been seen as or discussed of as 

a problem ever. 
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10.2.4 Mercury waste handling in the two nations 
 

Sweden’s waste plan is very sustainable compared to Australia’s, in that it has taken into 

account environmental and health concerns of mercury spread and toxicity (European 

Commission, 2006; UNEP, 2002). In this context, a sustainable solution for mercury 

waste is something that will not adversely affect wildlife or the environment. It should 

also not affect the human health of present or future generations. Sweden wants to take 

mercury out of circulation so that it does not enter society again. The solution in Sweden 

is to store it in deep bedrock, where it cannot enter the eco-cycle again and harm humans 

or ecosystems. Sweden has collection schemes in place for mercury-containing products, 

such as batteries (Ljung, 2002; Naturvårdsverket, 1999). 

 

In contrast, Australia does not have any plan or proposal for a terminal storage of their 

mercury waste. In Australia, mercury waste is treated in mercury treatment plants and 

then the mercury enters society again in the form of new products, such as dental 

amalgam, or alternatively they are landfilled. This is thought of as a satisfactory process 

of dealing with mercury waste (European Environmental Bureau, 2005; Lee, 2004; 

Mukherjee, et al., 2004; Naturvårdsverket, 1999). This is emphasised by a participant in 

the following quote: 

 

The bottom line is that mercury is actually quite an expensive material and 
it has it’s few uses in batteries and thermometers. It is useful, so therefor it 
is nothing wrong with those applications and therefore it is useful to 
collect it again and recycle it (Gregory Morris, representative scientist, 
Australia). 

 
However, the recycling of mercury waste means that the mercury never leaves the society 

circulation and can continuously come in contact and be a potential risk to humans, 

wildlife and the environment. Land filling is also not a stable solution. Landfills can later 

leach the mercury back into the environment via air, soil or water. Since there are no 

effective collection schemes of mercury products such as batteries and thermometers in 
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Australia, the mercury products usually end up in the general waste stream. This is 

highlighted in the following statement: 

 

I think it is important that people know about things like mercury batteries, 
to not just throw them out. There should be a more organised way of 
collecting them in Australia so that they end up in one pool. There needs to 
be an adequate process in place for people to dispose of the items that they 
use that contains mercury (Gregory Morris, representative scientist, 
Australia).  

 

10.2.5 Source and emission abatement 
 

The Swedish EPA undertook the ‘Action programme’ in the 1990s that entailed the three 

projects ‘Mercury 97,’ ‘Mercury 98’, and ‘Mercury Search 99.’ This involved the 

successful identification and collection of hidden mercury within schools and industries 

in Sweden. More than 7 tonnes of mercury was collected (Naturvårdsverket, 2004). There 

are also existing collection schemes in place and bans that restrict many mercury 

products.  

 

Of the two countries, Australia has more sources in the form of mercury-utilising 

products (such as thermometers, batteries, blood pressure gauges, dental amalgam etc) 

left, while Sweden has stopped these uses. However, some sources of mercury still exist 

unnecessarily in Sweden, such as mercury cell technology in chlor alkali production. 

Mercury use in chlor alkali manufacturing should have been gone by now due to its 

associated extensive mercury emissions. 

 

Mining activities, such as mining of ores including iron and gold, are also large sources 

of mercury emissions in both countries. However, this source of mercury release will 

inevitably continue for decades due to the economic incentives and there is no sufficient 

alternative to change this pattern. It is therefore important to have a sufficient and 

environmentally sustainable waste plan in place to take care of the by-product mercury 
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from any kind of mining activities. In Sweden any kind of mercury from mining 

operations will go towards the permanent storage.  

 

The release of mercury from Australia and Sweden differs. Sweden responded to the 

gravity of mercury risks from the use of mercury in products (such as pesticides) by 

restricting or phasing them out. This has resulted in less mercury emissions from Sweden. 

Sweden still gets a lot of mercury deposition, mostly due to long-range air transport of 

mercury release from other nations. A participant highlighted this in the following quote: 

 

A lot of the mercury that is emitted blows up to Scandinavia from other 
countries (Per Andersson, representative scientist, Sweden) 

 

Another participant echoed this view in the following statement: 

 
It is more long-range transports of mercury that affect us, and it is 
deposited from sources far away from other countries (Magnus Engstrom, 
representative scientist, Sweden).  

 

There was a consensus among the participants that there need to be efforts on the 

international stage so that Sweden does not import a lot of mercury emissions. One 

participant observed: 

 

The problem is that we are dependent on what other countries do [about 
mercury release management]. It is important in what way and what 
measures that will come out from the rest of the world. It is especially 
important for us what is happening in Europe, and see what that will bring 
(Emil Bergqvist, government representative, Sweden).  

 
In Australia there have been no efforts to restrict the mercury use in products and 

processes, so the mercury release has instead increased (see chapter 9.6). Table 10.1 

shows a comparison of the estimations made of anthropogenic mercury emissions in 

both countries in 1995 and also the respective nations’ population size (European 

Environmental Bureau, 2005, 38; Nelson, 2006, 2; Pacyna & Pacyna, 2002). Even 

though Australia’s population is double the size of Sweden’s it still emits more 

mercury per person.  
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Table 10.1 Mercury emission and population size in Australia and Sweden (based on  

Nelson, 2006; Pacyna & Pacyna, 2002) 

 

 
Country 

 

 
Total Hg (tonnes) 

 
Population (millions) 

 
Australia 

 
102.5 

 
19.6 

 
Sweden 

 
0.9 

 
8.8 

 

 

10.2.6 Risk assessment and defining  
 

How people from Australia and Sweden define and frame risks linked with mercury 

application is significant because it ultimately reflects on how the countries sets their 

goals and limits, formulate regulations, and use alternatives etc. The risk assessment if 

mercury use is considered a danger or not was explored in this thesis.  The individuals 

interviewed for the study come from a wide range of backgrounds and professions. The 

perspectives that all the groups brought to the work are a valuable component of the 

overall analysis. The researcher made a conscious effort to include scientists, non-

governmental organisations, government officials and business representatives. The study 

showed that representatives from Australia are substantially different from 

representatives from Sweden in terms of their attitude and their assessment of mercury 

use and mercury risks. Figure 10.1 shows the variance in participant’s opinion from the 

two nations (24 participants, 12 from each country) when asked if they thought mercury 

is a risk in products and processes in their country.  
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Figure 10.1 Risk assessments in Australia and Sweden 

 

The participants answered either yes (it is a risk) or no (it is not a risk). The research 

findings show that more Swedish respondents than Australian respondents think that 

mercury use in products and processes in their country is a risk. For example, all 

government and scientist representatives from Australia were concurrent in thinking that 

mercury use is not a problem in the nation. One government representative from 

Australia illustrates this in the following quote when asked if mercury is a risk in 

products and processes in the Australia: 

 

No…risk from mercury in Australia is pretty low (Roger Evans, 
government representative, Australia). 

 

In comparison, all government and scientist representatives from Sweden were 

unanimous in thinking that mercury application in products and processes in the country 

comprises risks. The following comment illustrates this point: 

 

Yes [there is a risk]. There are still consumption restrictions to eat fish for 
pregnant mothers, so it is definitely a risk. If you look at it objectively, 
without any economic interests, then anyone can realise that releasing 
heavy metals that cannot be destroyed in the environment…and that can be 
transformed to more toxic substances such as methyl mercury. It is not 
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sustainable. If you are responsible for the future then you don’t do that 
(Per Andersson, representative scientist, Sweden). 

 

The data shows that there is a consensus among the Australian government, scientist and 

business representatives that the risk from mercury use is low in Australia. 

 

…I don’t think that mercury is a high risk for the population in general, 
because manufacturing uses of mercury are limited and constrained…there 
is not a wide spread dispersion of mercury occurring. So in Australia 
mercury is a fairly limited hazard and it is reasonably well-controlled 
(Gregory Morris, representative scientist, Australia). 

 

This contrasts with representatives from government and scientists from Sweden. Sweden 

has cut down the majority of its mercury release, but government representatives are still 

critical and say that more work needs to be done. This is a more realistic outlook on 

mercury use in products and processes. This is highlighted in the following quote: 

 

…In Sweden we have a big problem with mercury. As long as you use 
products then there is a diffuse spread both when manufacturing and 
during use and at the disposal handling. All releases contribute to the 
already high levels we have in the environment…even if we get the 
releases down to zero then it is going to take hundred years to reach 
acceptable levels in the environment (Cecilia Olsson, government 
representative, Sweden). 

 
Non-governmental participants in Australia shared this view. The non-governmental 

organisation representatives were different from government representatives, businesses 

and scientist representative’s views in that they thought there is a risk in Australia from 

using these products and processes with mercury. For example, when asked if mercury 

use creates risks in Australia, one participant stated: 

 

Is it a risk? Oh yeah! Certainly without a doubt…Even the smallest 
amount of mercury will eventually add to significant risks to human 
health. And certainly when you look at Australia…and examine the level 
of mercury in fish. Even in Australia where it is considered that we have 
clean waters….so yes I think that mercury is a significant issue in 
Australia even if the government wishes to put their head in the sand and 
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pretend its not there (Karen Harrison, representative non-governmental 
organisation, Australia). 

 
The research results also showed a difference in views on mercury and associated risk 

between the groups (scientists, businesses, government representatives and non-

governmental representatives). This is displayed in Figure 10.2.  
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Figure 10.2 Risk assessments between groups from both countries 

 

Figure 10.2 shows how mercury use in products and processes is perceived a risk or not 

between groups of scientists, business representatives, government representatives and 

non-governmental organisation representatives from both countries. The group 

participants answered either yes (it is a risk) or no (it is not a risk). The majority of 

business representatives in both countries did not perceive mercury use in products and 

processes is a risk and a problem. In contrast to this, all the non-governmental 

organisation participants agreed that mercury utilisation in products and processes in their 

country entail mercury risks. As one non-governmental organisation representative from 

Australia noted when asked if mercury is a risk or not in Australia: 
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It is very much a risk. It is an unrecognised risk from various sources 
(Sharon Callahan, representative non-governmental organisation, 
Australia). 

 

Participants identified several different categories of risk such as cultural, occupational, 

economic and environmental risks. The majority of the Swedish respondents felt that the 

greatest risk associated with mercury was the contamination of fish and for humans then 

to not be able to eat that fish. The participants echoed this repeatedly in the interviews. 

For example, when asked what the participant thought of as major risks with mercury: 

 
…The biggest risk is that we can not eat our fish in Sweden. It is one of 
the biggest problems that there are so high levels of mercury in our nature 
that we can not eat all kinds of food…That pregnant women can not eat 
the fish (Marie Larsson, government representative, Sweden). 

 
This point was highlighted further in the following statement: 

 

The biggest risk is that we are exposed to mercury via fish and other 
marine food sources (Per Andersson, representative scientist, Sweden). 

 

Even though mercury contaminated fish exists in Australia as well, this was not a risk 

pointed out as often by Australian respondents. The reason for this could be that 

Australians are not as conscious of the mercury contamination of Australian fish. For 

example, the shark meat incident in Victoria (see chapter 9.4), and the switch to smaller 

shark catches was done largely removed from public knowledge. As one respondent 

pointed out:  

 

…In the fish and chip shops the customers would not be aware of the 
introduced limits for the size of caught sharks because of mercury…it is 
not a secret, it is just not public. You don’t go into the fish shop and see a 
big sign that says ’Sorry we are a bit short of shark because we can’t catch 
anything over a meter’ you would never see that (John Crawford, scientist 
representative, Australia). 

 

There was consensus over the environmental risks linked with mercury in both nations. 

For example, when asking a participant the major risks with mercury they responded: 
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It is that mercury is increasing in the environment…the risk is above all 
the increased methylation in the environment which involves damage on 
forest growth and soil processes. And higher organisms get affected by 
methylmercury (Magnus Engstrom, representative scientist, Sweden). 

 

Some participants stated that there were also economic risks with mercury. As one 

participant observed: 

 

… [There are] economic risks in various ways. One is…the human health 
aspect, if a person gets sick there is the issue of compensation (Roger 
Evans, government representative, Australia).  

 

In Australia participants voiced their concern when it comes to economic consequences 

on the fishery industry with mercury use. For example: 

 

There would be economic consequences, mainly for the fishermen who 
specialise in catching shark; they have to adapt to the size regulations. And 
as a consequence the price has gone up a bit in the shops aswell (John 
Crawford, representative scientist, Australia). 

 

The findings from this research show that the majority of participants from Australia 

thought that the mercury use in products and processes in Australia does not increase the 

risk level for Australians. Participants from Australia that do not agree with this (mainly 

non-governmental organisations) say that this is a characteristic of Australian culture. As 

one participant stated: 

 

You have come back into the Old World a bit. Looking at Australia’s 
history, the history of frontier settlers from the Northern Hemisphere. 
From that we have had a pretty easy run in Australia in a lot of ways. We 
have a lot of natural resources to exploit; our economy is still mainly 
driven on the natural resources, like mining and the tourism of natural 
assets. We haven’t had to look in on ourselves and question our practises 
as much as other countries that have population pressures or pressure to 
change because of environmental problems. Australians are still clinging 
onto frontier mentality in a lot of ways and thinking that, ‘she’ll be right, 
things will be ok’. There is a certain apathy in our culture to change 
practises, to confront dirty industries and to wipe out bad practice. It is a 
legacy unfortunately (Robert O’donell, representative non-governmental 
organisation, Australia).  
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That significance of culture has a lot to do with why the mercury issue is of limited 

importance and so laid back in Australia was further observed by another participant: 

 

…Australia has always been seen and promoted by government and 
industries as a clean, green country. People want to believe that, and it is 
amazing that if people want to believe in something, they will believe it 
regardless if the facts are there or not…Australia has always had a cowboy 
mentality. The big country mentality. You are not macho if you can’t go 
out and spray a pesticide without wearing any protective clothing. If you 
wear protective clothing you are a woos [coward], you are a sissy, you are 
not a real man. Even if you contaminate your farm here its ok, there is a 
hill over the horizon where you can go and buy another farm. So there is 
that sort of cowboy outback mentality that has always been with Australia. 
And very much ’the Australians are macho, we are big people, we can 
cope with being poisoned, we get over these things’. That mentality, I 
think goes through Australian subconscious much more then we ever give 
it credit for (Karen Harrison, representative non-governmental 
organisation, Australia). 
 

10.3 Evaluation of risk management in Australia and Sweden 
 

The evaluation criteria used to compare the two countries were derived from Ulrich 

Beck’s risk society theory. According to Beck there are certain criteria that a society 

should encompass in order to be efficiently organised towards modern risks. Table 10.2 

displays the overall risk management progress in the two nations.  

 
The findings of this research show that both countries are, to an extent, handling their 

mercury related risks. In line with Beck’s theory, both countries have the adequate 

foundation to be sufficiently organised for risks. Both nations have advanced economies 

and social programs, advanced industrial development, high life expectancy and 

independent media (CIA, 2007; Swedish Institute, 2007). Further, both countries have 

political systems based on democratic ideals and free market economies (CIA, 2006; 

WIZ, 1998). When comparing the two countries the study also showed that Sweden has a 

greater number of risk management potential elements (see Table 10.2). The argument is 

based on the primary and secondary data collected on the two nations. 
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There is a significant contrast in approach to mercury in both countries when it comes to 

areas such as legislation and waste handling. The difference in risk management outcome 

in the countries depends on many factors. It is due in large part to how the countries 

prioritise and perceive mercury risks. This is connected to what Beck stated that risk 

perception is individual and personal. Risk reduction from mercury utilisation in products 

and processes is more of a higher priority in Sweden than in Australia. 

 

The research findings indicate that Sweden has a strong commitment to reducing mercury 

release, which is absent in Australia. While Australia continues to use mercury-

containing products and processes and subsequently increases its mercury contribution 

annually, Sweden is aggressively working to cut their outputs. Since the interest in 

mercury is low, the information and education outreach in Australia is subsequently not 

high. Consumers are often not aware of mercury free alternatives, or of the risks with 

using certain mercury products, such as blood pressure gauges.  

 

Table 10.2 Sweden and Australia’s risk management potential  

 

Properties Indicators Actions 

 

Sweden 

 

Australia 

Introduced prohibitions   

Set goals   

Adequate safety limits   

Monitoring   

Use of substitutes, alternatives   

Use of clean technologies   

Information and awareness component   

Sustainable waste plan   

Source reduction   

Emission removal   
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The distinction in attitude towards mercury risks is linked with the differences in the two 

nations in factors such as nature, population size and culture. Australia has less fresh 

water lakes than Sweden, so this could have contributed to not having a distinct 

experience with the dangers of mercury like Sweden did, when half its lakes where 

contaminated with mercury. The two countries have a divergent view in general over 

environmental issues. Australia has a relatively small population size compared to its 

large spaces. The low population density and the vastness of land can delude that risks 

such as mercury spread are under control.  As well as plenty of land area, Australia is rich 

in natural resources to exploit. This natural bounty reflects on Australia’s attitude towards 

environment issues and it contributes to a very anthropocentric view on the environment.  

 

Many Australians remember mercury as something that some people played with as kids, 

something that was not harmful and is a part of history. Further, the message from 

scientist, expert community and the government is that mercury use is not something of a 

concern or dangerous. This is further illustrated in the society when the Australian dental 

association still strongly supports dental amalgam and mercury thermometers and 

batteries are sold in stores nationally. Consequently, that is how the public then will 

perceive mercury use. One reason why mercury is not constructed as hazardous in 

Australia could be because it could impact on certain industries, such as the seafood 

industry. It would also affect companies that profit on mercury use, such as mercury 

thermometer producers and dental amalgam suppliers.  

 

Like many chemicals, mercury is capable of travelling long distances via air before 

deposition and damage occurs. Studies show that mercury emissions seem to migrate to 

northern climates because of strong south to north wind flow direction (Schroeder & 

Munthe, 1998; Wangberg et al., 2001). Australia is far away from most countries. It is 

more likely that Australia exports more mercury emissions than it imports due to global 

wind transport patterns. In contrast, Sweden is located in the northern parts of Europe. It 

is closer to many other countries (who release mercury) and to the Arctic Circle (where 

many pollutants such as mercury eventually deposit). Consequently, Sweden receives 

more mercury emissions, so it becomes more of a significant issue. Sweden was thus 
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forced to address this issue at a much earlier stage than Australia. Even if Australia does 

not think that they have a problem with using mercury and mercury pollution, whatever 

they do will maybe not affect Australia, but it will blow away and affect other countries. 

 

Both countries still need improvement on how they handle mercury risks and their 

respective risk management is not complete. For instance, Sweden has regulated mercury 

use extensively but there remain many areas of use that need to be covered by a general 

ban. In Australia there needs to be regulations in place especially for mercury products 

that have been accepted as dangerous in places like Europe. The sources of use that are 

left in the two countries will still become a problem when it becomes waste or if it 

continues to circulate in the environment. The source restrictions in Sweden have been 

substantial but need to incorporate large mercury emitters, such as chlor alkali 

production; otherwise it contradicts their goals of mercury phase out. Australia still has 

every source that got Sweden in trouble (such as mercury blood pressure gauges, mercury 

thermometers, and pesticides containing mercury). This is an area where Australia could 

learn from Sweden’s experiences. For example, the negative outcome on Swedish 

wildlife from using mercury-based fungicides. However, Australia continues to use 

fungicides on sugar cane crops. Right now Australia does not think it is a problem but the 

question is if it can become a problem later. If there even is a small amount of mercury 

use it will be released to the environment. Australia needs to look at the consequences of 

Sweden’s mercury use and not repeat the mistakes. 

 

Sweden and Australia both still contribute mercury emissions to the global pool. Local 

mercury levels are still not on a safe level and there are still elevated mercury levels in 

wildlife, humans, soils and water bodies. Further, both countries still have elevated levels 

of mercury in their fish so the population cannot readily eat it. For example, it is 

estimated that an 80 percent reduction is still needed in Sweden’s mercury deposition in 

order to reach acceptable levels in freshwater fish. Populations in both countries are still 

at risk from mercury use in products such as dental amalgams and in the workplace in for 

example coal plants and chlor-alkali plants. These findings suggest that more action is 

needed. The research results also demonstrate that both countries need to strive for more 
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whole risk organisation in order to not affect other countries (and their ecosystems and 

populations) by their use. To achieve an ideal risk management status, one that employs 

Beck’s directions on how to handle modern risks that will lead to more sustainable 

sociteis in the environmental and social sense, there needs to be an improvement in areas 

such as policy, and information and education outreach. The following suggestions are 

proposed that can increase the countries ability to be organised for mercury related risks: 

 

 Introduce legislation that targets mercury risks. This is connected to Beck’s notion of 

organised irresponsibility. Sweden needs a general ban that incorporates all the 

sources of mercury and Australia needs to introduce more legislation enforcement in 

general when it comes to mercury use in products and processes. There also needs to 

be export and import legislation that prevents products containing mercury from 

being marketed internationally. Australia should not import mercury products 

anymore from other countries to abate the dispersion of mercury risks.  

 

 There needs to be better risk communication, especially in Australia. There should be 

public awareness and education campaigns that inform the health and environmental 

effects related to mercury use in products and processes, especially to vulnerable 

populations and groups that are more at risk such as people in medical care, people 

working with waste disposal etc. There should also be more information dispersion 

about alternatives to mercury products and processes. 

 

 Overall there needs to be more public engagement and dialogue when it comes to 

mercury risks. Lay people should be more involved in the decision process when it 

comes to mercury use. This will enhance the quality of success of the mercury risk 

management. 

 

 There should be a shift towards using alternatives to mercury products and processes 

where there are commercially available ones. For instance, in both countries the 

possibility of transition from dental amalgam use to other materials in the dental 

industry should be considered. 



 
 

268 

 There needs to be more efficient waste collection schemes especially in Australia that 

separates the hazardous mercury waste. In both countries a permanent and safe 

storage place for this hazardous waste needs to be established and used so that 

mercury is taken out of society circulation. 

 

Both Australia and Sweden have the basic criteria and certain prerequisites in order to be 

organised toward modern risks, such as mercury, and both can achieve a more complete 

risk management potential. Australia and Sweden answer the need for more empirical 

evidence for the ‘risk society’ that Beck speaks of. Here are two countries that are 

experiencing the notion of ‘risk society’ in varying degrees. For example, mercury risks 

in Australia and Sweden are produced from human activity and stem from human 

decisions. These risks are dependent on knowledge and asses to information. As can be 

seen in the Australia case, the reality of the risks with mercury use and the seriousness 

have been defined and framed differently then in Sweden.  

 

The dangers with mercury application that are a part of both Australian and Swedish 

societies is a confirmation of Beck’s hypothesis. However, the research findings show 

that some of the historical and contemporary generalisations Beck makes in his work can 

not be applied in their entirety to Australia and Sweden. For instance, the developments 

in Australia depart to a certain extent from Beck’s points. It is difficult to see a clear 

transition from an industrial to a reflexive modernity in Australia compared to Beck’s 

example Germany. When it comes to mercury use Australia and Sweden are partly 

reflexive in some areas but still some traditional uses remain such as use of mercury 

fungicides (in Australia) and dental amalgam (in Sweden). Further, among the 

participants interviewed only some seemed to be reflexive or concerned (such as non-

governmental organisations) and others not.  

 

Beck also needs a fuller analysis that takes into account developing countries as well. 

Modern risks, such as mercury use risks, are a global problem and are not a uniquely 

western phenomenon. As shown, mercury use and subsequent risks is a pervasive 

problem in developing countries especially when it comes to artisanal gold extraction 
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activities. Developing countries will not have experienced the first and second 

modernities that Beck bases his work on. Thus, Beck’s theory will need some additions to 

be able to be applied to developing countries.  

 
10.4 Conclusion 
 

This chapter compared Sweden’s and Australia’s management of mercury risks. The 

chapter also discussed the study results and draws in the theoretical framework. The 

handling of mercury risks in both countries was evaluated by using Beck’s criteria on 

what is an acceptable management of risks in the risk society. The evaluation criteria 

looked at in both the countries are, for example, introduced legal restrictions focused on 

mercury, use of substitutes and alternatives for mercury products, and use of clean 

technologies for mercury processes. The different perceptions of risks are also compared 

between the groups of participants (non-governmental, governmental, scientist and 

business representatives) and between the two countries. 

 

The findings of this research show that both countries’ individual risk management is not 

complete and needs development. However, in accord with Beck’s theory, both countries 

have the opportunity to become more sufficiently organised toward risks. 

Recommendations were offered for how they can increase their risk management 

potential. For instance, there needs to be more legal restrictions introduced in both 

nations. Sweden needs to cover the remaining sources of mercury use (such as dental 

amalgam) with a general ban and Australia needs to introduce prohibitions on products 

such as mercury thermometers and blood pressure gauges. There also needs to be 

increased awareness and outreach of information focusing on mercury as a risk in both 

countries. The study results show that the risk assessment between the two countries is 

very different. More of the Swedish participants than the Australian participants thought 

that mercury use in products and processes in their country is a risk. There were also 

differences between the groups interviewed. For instance, the interviewed non-

governmental representatives think that mercury is more of a risk than scientist and 

governmental representatives.  
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Another recommendation provided was that both countries should implement a more 

efficient waste course for mercury waste. The recorded environmental and health risks 

with mercury waste should warrant that it needs to be directed towards final storage, and 

not be recycled. There needs to be established permanent storage solutions for the two 

nation’s mercury waste. 

 

Australia and Sweden still contribute to the global mercury pool. Further, wildlife, people 

and the natural environment are still at risk from the mercury use in products and 

processes in both nations. The findings suggest that more work is needed from both 

countries to ensure their own safety, and the safety of populations and ecosystems 

globally. 
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CONCLUSION: AN OPPORTUNITY 
FOR ORGANISED RISK SOCIETIES 
 
11.1 Introduction 
 

The following chapter first outlines a summary of the study’s research questions. 

Following that, suggestions for future research are provided and the implications of the 

research are presented. The significance of the overall findings is also discussed to restate 

the contribution of the thesis. 

 

11.2 Overall findings 
 

Mercury has diverse and unique properties, and is thus applied in a vast array of sectors 

such as agriculture, medicine and research. However, the risks that are generated from 

these uses outweigh its benefits.  

 

Mercury pollution is both a local and global problem. It is capable of travelling and 

accumulating far from the original source before deposition and damage occurs. This 

means that mercury emission from any nation contributes to increased mercury 

deposition, and consequently risks for others. For instance, owing to the direction of wind 

and water currents, increased mercury levels have been detected in regions like the Arctic 

where there is no direct mercury use. 

 

Chapter 

11 



 
 

272 

It is therefore significant to evaluate how individual nations handle their mercury use and 

risks before they become risks for other nations, populations and ecosystems. This thesis 

explored Sweden and Australia’s ability to be organised in response to risks associated 

with mercury use.  

 

The research questions in the thesis were: 

 

1. How is risk embedded in mercury use in industrial products and processes? 

 

2. What have been some experiences with mercury application in industrial products 

and processes in Australia and Sweden and what are the risks with this use? 

 

3. How have Australia and Sweden managed the risks engendered by mercury use? 

 

Research question one was adressed in chapter 7.  The results that were found were 

presented in this chapter and demonstrated that there are multiple risks generated from 

global mercury utilisation in products and processes. Some of the risks identified were 

environmental, health, cultural and social risks. For instance, mercury use in industries 

can result in economic consequences with costly remediation activities (such as soil 

removal, water purification), aswell as compensation for employees (in mercury using 

facilities) for being afflicted. Social risks recognised are, for example, that certain 

occupations with mercury use (such as chlor alkali plants, dental professions) cause a 

disproportionate amount of risks for the employees. 

 

The thesis contributes to a better understanding of Beck’s risk society theory and his 

approach is extended by the research undertaken. For instance, the research findings 

showed that Beck’s analysis could not be applied to the particular cirmumstances of some 

developing countries. Research question one draws in Ulrich Beck’s theory of the risk 

society. For example, it was examined if mercury application risks have the 

characteristics of the risks in the risks society that Ulrich Beck discusses in his work (for 

example, is it global, is it not perceivable to the senses, does it cut across classes?). It was 
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concluded that mercury risks do embody some of the typical characteristics that Beck 

describes in his work. For instance: 

 

 The fundamentals of mercury science remain largely unknown 

 The risks of mercury are human induced  

 Mercury risks will affect a large number of people, now and in the future 

 Mercury risks are not discernible to the physical senses  

 Mercury risks are dependent on knowledge and access to information. Thereby there 

is a reliance on technical experts and scientists to communicate the risk 

 

Perhaps the greatest risk embedded in global mercury use is that there still is poor 

regulation to control its use and distribution. There still does not exist an international 

binding treaty (as discussed in chapter 6) even though its toxicity and negative 

consequences have been recorded. This is in line with Beck’s argument of organised 

irresponsibility (Beck, 1992; Beck, 1999). Nobody is then held liable for eventual health 

and environmental damages. This shows the importance of how individual nations need 

to manage their risk output properly so that other nations are not affected.  

 

Research questions two and three were explored in chapters 8 and 9. The chapters 

described some of the experiences in Sweden and Australia from applying mercury in 

different products and processes. For example, in Sweden they have experienced 

substantial elevated mercury levels in fish in half the country’s lakes and in their wildlife. 

In Australia there are also elevated mercury levels in fish with high concentrations 

discovered in wildlife, such as dolphins and sharks. There are a diversity of mercury risks 

in Sweden and Australia. The mercury application in products and processes generates, 

for example, cultural risks in that the populations cannot eat their traditional foods 

without being concerned about potential health concerns.  

 

The extent to which the two nations have individually responded to mercury risks, was 

discussed in chapters 8 and 9. For instance, Sweden has prohibited many mercury-using 

products such as blood pressure gauges and thermometers. Australia has decommissioned 
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or converted all their mercury cell chlor alkali plants. This was also explored in chapter 

10 and provided a comparison between the two nations in terms of their risk management 

potential. The results of this study indicate that of the two countries, Sweden currently 

has a greater potential to achieve Beck’s criteria of effective risk handling. The reason for 

this is that there is a fundamental difference in how the two countries define and assess 

mercury risks. 

 

Mercury typifies Beck’s definition of modern risks in that they are not perceivable to the 

five senses, and thus their existence and seriousness has to be created and shaped through 

information. Therefore it is important how the government and experts formulate and 

shape the image of the risk.  There is no broad communication and education outreach 

about potential mercury health and environmental risks in Australia from the government 

or the expert and scientific community. Thus, the message that is extended is that there 

are no imperative and serious risks with mercury utilisation. Consequently, this affects 

how the people in Australia perceive risks with mercury use and still continue to use 

mercury products. There are also not any substantial efforts to reduce its dispersion as 

evidenced in Sweden.  

 

It is concluded that both countries needs reform and amendment in areas such as policy 

and goals toward mercury, information access, source reduction and overall emission 

removal in order to have a complete risk management. Hence, chapter 10 presented 

improvement strategies that were recommended. One of the recommendations discussed 

was that Sweden and Australia should introduce a general ban towards mercury products 

and processes that have effective and commercially available alternatives. There also 

needs to be an expanded outreach to the general public about mercury free substitutes and 

education about the risks associated with the ones that contain mercury.  

 

11.3 Suggestion for further research 
 

This study has built upon previous reserach on risk and mercury. While the main purpose 

of the study has been achieved, several other areas emerged that could be further 
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explored that were beyond the scope of this research. For example, further research into 

how nations are organised towards mercury risks could be undertaken utilising different 

types of people. For example, there could be research undertaken on indigenous people 

and how they are affected by and perceive modern risks such as mercury. This is because 

a many indigenous populations (aboriginal Australians, indigenous people in Greenland) 

are exposed to more mercury risks because of their high seafood consumption. It would 

also be advantageous to repeat this study with other types of chemicals, such as persistent 

organic pollutants, or other heavy metals such as lead. 

 

In this study a comparative study was undertaken on Sweden and Australia. It would be 

advantageous for future researchers to study different types of nations. For example, it is 

important that more research be done on how developing countries manage modern risks 

such as mercury. Developing countries also have many sources of risks from mercury use 

in primarily artisanal gold mining.  

 

Finally, it is essential that there is more research on the fundamentals on mercury science 

such as sources and cycling. Our knowledge of mercury is still very limited and there is 

insufficient knowledge of how mercury acts in distinct environments and different media, 

necessitating further research. 

 

11.4 Implications and recommendations  
 

Since mercury is persistent in the environment and cycles globally, an action by one state 

can have implications for the rest of the global community. Sweden and Australia still 

employ mercury in numerous products and processes. Not only is this affecting the 

nations themselves with elevated mercury levels in people, wildlife and in different 

media, but this also contributes to the global emissions of mercury into the atmosphere.  

 

It is important to evaluate nations like Sweden and Australia because as mentioned 

previously, the effects of mercury risks can ripple to other places, to other societies and to 

other points in time. The risk management of countries like Australia and Sweden will 
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affect the risk ripple. There is a moral imperative to not let the environment or other 

populations become adversely affected by the mercury applications in one nation. In 

other words, seeing how countries can be organised towards modern risks such as 

mercury gives us an understanding of how we can safeguard other countries, 

communities and future generations from receiving a legacy of environmental and health 

consequences from the present use. 

 

The two countries that were studied need to have a more complete risk management so 

that other countries are not adversely affected aswell as reducing risks for populations 

and wildlife within these two countries. There is an opportunity for both countries to 

reach ideal risk management status if they change their pattern in some areas. Sweden 

shows a good model of how the transition to mercury-free products is possible and 

something that Australia, and other countries, could follow. Both countries can learn 

from each other’s experiences with mercury use. For example, Sweden could learn from 

Australia’s successful conversion to mercury-free processes in the clor alkali industry. 

Australia could learn from Sweden’s experience of shifting to mercury-free equipment in 

the hospitals.  

 

Policy changes are required in both Sweden and Australia that encompass all sources of 

mercury products and processes in the countries. There also needs to be an established 

consciousness in both nations (especially among the general public) that mercury use 

entails potential risks for not only the user but also for the surrounding environment and 

global communities. This can be induced with more targeted education and information 

outreach, increased public participation in decisions of mercury use that ultimately will 

affect them, and more defined frameworks for industrial responsibility and 

accountability.  

 

This study gave an insight into the role that individual nations play in mercury risk 

management. The research makes a substantial contribution because it can teach us about 

the handling of modern risks, such as mercury, and other modern risks such as nuclear 

energy, genetic engineering and nanotechnologies. This can then assist us in 
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understanding and improving the management of other toxic chemicals. It is believed that 

the findings can be transferable to a certain extent to other populations and settings. 

Australia and Sweden are exemplary of many other industrialised developed countries 

with mercury use and problems. Hence, the research findings may lead to a better 

understanding of other nations with similar mercury use in products and processes. In 

sum, the research findings can give insight into the management of other modern risks 

such as environmental risks. There is an opportunity here for other nations to learn from 

Sweden’s and Australia’s experience with mercury risk management. 

 

Beck’s risks society theory contributed to the interpretation and understanding of 

Sweden’s and Australia’s mercury situation. Many studies (Barry, 1999; Dingwall, 1999; 

Ericson & Doyle, 2004; Lidskog et al., 1997; Olofsson et al., 2005) argue that Beck 

makes assertions about contemporary society based on a uniquely German experience. 

This study provided empirical evidence of how his risk theory operates in different 

conditions and in two different countries, Australia and Sweden. Beck’s assertions can be 

applied to the two nations’ contexts to a certain extent. Some of the historical and 

concurrent generalisations Beck does in his work cannot be applied completely to the 

circumstances in Australia and Sweden. For instance, the shift from an industrial to a 

reflexive modernity in Australia and Sweden is not very clear when it comes to mercury 

use and mercury risks. Further, Beck’s analysis does not take into account the particular 

circumstances of developing countries when he makes his assertions. Therefore it is 

concluded that his analysis is not complete and necessitates further research that 

encompasses developing countries.  

 

Mercury risks are human-made in that they are induced by decisions taken by 

government, industry and lay people. In sum, they are consequences of a lifestyle the 

people in the society have chosen. Anthropogenic activities have removed mercury from 

deep reservoirs in the Earth and mobilised it in the biosphere. The aim with mercury use 

was to advance our society. We use mercury in products and processes for the health 

industry, for crop protection, and for research purposes to improve our standard of living, 

instead it is a threat to biodiversity and human health. For instance, mercury use causes 
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the contamination of seafood. In a world of increasing population the contamination of 

the world food supply should be a concern for all nations.  An alimentary food resource 

such as fish and other seafood should not be withdrawn from human consumption due to 

some societies’ ways of life. 

 

Since we do not have a complete picture of mercury the application of it needs to 

decrease. The ultimate impact that mercury use in products and processes has on people 

and the environment in the long-term remains to be seen. We should organise our future 

societies to not use proven toxic chemicals such as mercury for the sake of human 

sustenance and environmental stability. The utilisation and circulation of mercury in our 

society should cease. Statements such as ‘the mercury is rising’ or ‘the mercury has 

dropped’ etc should be made historical and mercury could remain where it belongs, 

underground. 

 

The issue of mercury risks associated with mercury utilisation in products and processes 

needs to emerge as a high priority issue, and become central to national agendas. Only 

then will the end of mercury risks begin. If societies can be organised towards modern 

risks, such as mercury then maybe the ‘risk society’ can potentially advance into a new 

era and we will one day instead enter a ‘sustainable’ society, which entails less risks for 

human kind and the natural environment in the long-term.  
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Appendix 1: Interview schedule 
 

Interview with…………... 
Date……………………… 
Time……………………... 
 

 
I am an environmental science student from Griffith University in Brisbane, Australia. I 
am undertaking a PhD project to study mercury use in Australia and Sweden and how it 
is managed.  
 
Thank you very much for agreeing to participate in this interview. I really appreciate your 
time. Participation in this interview is voluntary and your responses are anonymous and 
confidential. By participating in this interview it will be understood that you have 
consented to participate in this project and that you consent to the publication of the 
results of the interview. A copy of the report will be made available to you should you 
wish to have a copy. 

_______________________________________ 
 
Questions to workers and companies that use mercury in their processes and 
products 
 
I would like to start by asking you a few background questions related to your work 
activities, and in particular your work related to mercury management. 
 
1. Could you state your name, current occupation and position in the organisation? 
 
- How long have you worked here? 
 
- Have you undergone any environmental training or education? 
 
2. Can you tell me how much mercury is used in this process in this facility/in this 
product that you manufacture? 
 
-What does this facility produce? 
 
- Is mercury needed as a core part of the process or is its use peripheral? 
 
I would now like to talk with you a little about your mercury disposal practices 
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3. Could you describe to me your disposal practice? 

 
- Is there a recycling system? 
 
- How is hazardous waste managed? 
 
4. What do you know of mercury? 

 
- Who taught you that?  
 
- Have you received any training of exposures and risks with mercury? 
 
- Did you receive any training of alternatives and/or cleaner technologies? 
 
- Are vulnerable population groups informed? 
 
5. Do you think there are there any limitations with using mercury in the 
product/process? 
 
- Are there any health or environmental problems caused by the use of mercury in this 
product/processes? 
 
- What do you see as the major risks associated with mercury? 
 
6. How do you try to manage use and exposure of mercury? 
 
-How is waste mercury captured? 
 
- Does the company have an environmental management system in place? E.g. 
ISO14001, cleaner production, pollution prevention or EMAS? 
 
- Is there a separate management system for mercury? 
 
I would now like to talk with you a little about some of the concerns you identify to be 
associated with mercury use and how you think these issues have been addressed. 
 
7. Have you encountered any unexpected issues with using and managing mercury? 
 
- Overall, do you consider mercury a risk/danger? 
 

8. Do you know of any alternatives to the product/process that do not use mercury? 
 
9. Has there been a change in mercury usage for the past years?  
 
- Have you started to use less mercury? 
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- Has there been an increased use of mercury-reducing or mercury-free alternatives? 
 
- Has there been an increased use of mercury-reducing technologies? 
 
- What incentives would make you change? For example new regulations, 
economic/policy incentives, taxes? 
 
And finally, I am interested in your personal thoughts on management of mercury use in 
Sweden/Australia. 
 
10. What is your overall opinion of how mercury is managed in Sweden/Australia? 
 
- What is your opinion of the education/training/awareness component? 
 
-  Is there anything that could be changed/improved about the management? 
 
- What do you think of the safety standards/regulations? 
 

11. Is there anything else you would you like to say that we have not covered within 
the interview? 
 

12. Do you have any suggestions of people to contact, interview? 
 
Thank you very much for your participation in this research, I really appreciate the time 
you have taken to spend with me. If you are interested, I would be happy to forward to 
you a summary of my findings from this research in the next few months. 

________________________________ 
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Questions to government representatives and scientists 
 
I would like to start by asking you a few background questions related to your work 
activities, and in particular your work related to mercury management. 
 
1. Could you state your name, current occupation and position in the organisation? 
 
- How long have you worked here? 
 
I would now like to talk with you a little about some of the concerns you identify to be 
associated with mercury use and how you think these issues have been addressed. 
 
2. What do you see as the major risks associated with using mercury?  
 
- Do you consider mercury as a risk/danger? 
 
3. What has been done so far to manage the risks of using mercury in different 
products/processes? 
 
- What are the agency’s main goals and strategies to reduce mercury pollution/risks? 

 
- Any introduced regulations?  
 
- Are there any relevant international agreements or other forms of international 
cooperation that the country is part of? 
 
- Has the agency promoted substitutes or cleaner technologies that eliminates or reduces 

mercury use?  

 
- Have there been any outreach programs to the public, to vulnerable groups (such as 
educational programs or other awareness raising procedures)?  
 
- Could you describe to me the disposal practice/recycling system with mercury or 

mercury containing products? 

 
- Is there monitoring of mercury levels in various media across the country? 

 
4. Has there been a change in mercury usage over the years?  
 
- Has there been a reduction in the use of mercury? 
 
- Has there been a difference in local mercury levels in the environment? 
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-  Has there been an increased use of any cleaner technologies and alternatives?  
 
- Has the awareness level among the local community of the environmental and health 
risks associated with mercury improved? 
 
5. What is your overall opinion of what had been done about reducing mercury 
risks?  
 
- About the safety standards, national regulations? 
 
- What is your opinion of the education/awareness component? 
 
- Is there a way to make mercury risk management improve? 
 
6. What other projects are in the planning phase concerning this issue?  
 
7. Is there anything else you would you like to say that we have not covered within 
the interview? 
 
8. Do you have any suggestions of people to contact, interview? 
 
Thank you very much for your participation in this research, I really appreciate the time 
you have taken to spend with me. If you are interested, I would be happy to forward to 
you a summary of my findings from this research in the next few months. 

________________________________ 
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Questions to NGOs 
 
 
I would like to start by asking you a few background questions related to your work 
activities, and in particular your work related to mercury management. 
 
1. Could you state your name, current occupation and position in the organisation? 
 
- How long have you worked here? 
 
I would now like to talk with you a little about some of the concerns you identify to be 
associated with mercury use, and how you think these issues have been addressed. 
 
2. What do you see as the major risks associated with using mercury?  
 
- Do you consider mercury as a risk/danger? 
 
3. What has been done so far in your organisation concerning this issue? 
 
4. Has there been a change in mercury usage over the years?  
 
- Has there been a reduction in the use of mercury? 
 
- Has there been a difference in local mercury levels in the environment? 
 
-  Has there been an increased use of any cleaner technologies and alternatives?  
 
- Has the awareness level among the local community of the environmental and health 
risks associated with mercury improved? 
 
And finally, I am interested in your personal thoughts on management of mercury use in 
Sweden/Australia. 
 
5. What is your overall opinion of what had been done by government and industry 
to reduce mercury risks?  
 
- About the safety standards, national regulation, national strategies? 
 
- What is your opinion of the education/awareness component? 
 
- Is there a way to make mercury risk management improve? 
 
- How can you handle the spatial and temporal nature of risks associated with the use of 
mercury?  
 



 
 

285 

6. Is there anything else you would you like to say that we have not covered within 
the interview? 
 
7. Do you have any suggestions of people to contact, interview? 
 
Thank you very much for your participation in this research, I really appreciate the time 
you have taken to spend with me. If you are interested, I would be happy to forward to 
you a summary of my findings from this research in the next few months. 
 

________________________________ 
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Appendix 2: Information sheet 
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Ph: +61 (0)7 373 53636 
Mobile: 0431514365 
Email: anna.lind@student.gu.edu.au 

 
Principal Investigator & Supervisor: 
Dr Michael Howes 
Senior Lecturer 
Australian School of Environmental Studies 
Griffith University, Nathan Campus 
Ph: +61 (0)7 373 57719 
Email: m.howes@griffith.edu.au 

 
Associate Investigator & Supervisor: 
Dr Kristen Lyons 
Senior Lecturer 
School of Science 
Griffith University, Nathan Campus 
Ph: +61 (0)7 373 57590 
Email: Kristen.Lyons@griffith.edu.au 

 
Background 
 
The research is being undertaken as part of a Ph.D. thesis being done by Anna Lind and 
will attempt to identify the unintended consequences associated with using mercury in 
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products and in processes within Ulrich Beck’s theory of risk. Australia and Sweden’s 
experiences with the use of mercury and the risks associated with it will be analysed.  
 
The thesis will examine Sweden and Australia’s ability to be organised in response to 
risks associated with mercury use. Factors studied will be for example how the countries 
define and frame the risks and how they have attempted to limit the risks by for example 
introducing alternatives, legislation, outreach to public etc. 
 
The purpose is not to judge the countries experience as either a success or failure but 
rather explore how the unintended consequences are managed in order to limit negative 
consequences and to offer recommendations for better risk management. 
 
What participation in this study involves 
 
Participation in this study asks participants to complete an interview that enquires about 
their perceptions of risks associated with mercury and how that is managed. It is 
estimated that the interview will take one hour. 
 
Consent to participate 
 
Participation in this research is voluntary and residents are not under any obligation to 
participate in this research. Participants may choose to discontinue participation at any 
time without penalty or without providing an explanation.  
 
Risk 
 
Participation in this research poses no risks as the research asks only that participants 
identify their views of risks associated with mercury use and how it is managed. 
 
Confidentiality 
 
The participants involved in this research do not have to disclose their names. The data 
collected from this research will be reported in general terms and will not involve any 
identifying features. The audiotapes used will be destroyed immediately after 
transcription/analysis. All data (transcripts) will be kept confidential and in a locked 
filing cabinet in the School of Australian Environmental Studies, for a period of five 
years before being destroyed. A report of the general findings from the study will be 
made available to participants. 
 
Complaints Mechanism 
 
Griffith University conducts research in accordance with the National Statement on 
ethical Conduct in Research Involving Humans. If you have any concerns or complaints 
about the ethical conduct of the research project you should contact the Manager, 
Research Ethics on 3875 5585 or research-ethic@griffith.edu.au 
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Privacy Statement 
 
The conduct of this research involves the collection, access and / or use of your identified 
personal information. The information collected is confidential and will not be disclosed 
to third parties without your consent, except to meet government, legal or other 
regulatory authority requirements. A de-identified copy of this data may be used for other 
research purposes. However, your anonymity will at all times be safeguarded. For further 
information consult the University’s Privacy Plan at www.griffith.edu.au/ua/aa/vc/pp or 
telephone (07) 3875 5585. 
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Appendix 3: Consent Form 
 

 
 

 

 

 

INFORMED CONSENT FORM 

 
Mercury risk management in Sweden and Australia 
 
Anna Lind 
School of Australian Environmental Studies 

Griffith University, Nathan Campus 
Ph: 0431514365 
Email: anna.lind@student.gu.edu.au 

 
I have read the information sheet and the consent form. This is to certify that I hereby 
agree to participate as an interviewee in the study entitled ‘Mercury risk management in 
Sweden and Australia’ conducted by Ph.D. student Anna Lind and give my consent 
freely. I understand that the study will be carried out as described in the information 
sheet, a copy that I have retained. I understand the participating in this study is voluntary. 
 
The purpose of the interview and my role in the project has been adequately explained to 
me and I understand the explanation. I understand that: 
 
 Any data will remain confidential with respect to my identity unless I give specific 

permission to use any comments or opinions expressed. I can check both the accuracy 
of the quotes and whether I would want them to be published. The audiotapes used 
will be destroyed immediately after transcription/analysis. The transcripts will be kept 
in a locked filing cabinet for five years. 

 
 I am free to withdraw my consent and terminate my participation in the study at any 

time without explanation. 
 
 A report of the study finding will be made available to me. 
 
Interviewee’s signature…………………………………………………………………….. 
 
(print name) …………………………………………………….. ………………………... 
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Date………………………………………………………………………………………… 
 
Please note that the Human Research Ethics Committee at Griffith University has cleared 
the study. You can discuss your participation at any time with the researcher (Anna 
Lind).  
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Appendix 4: Codes utilised for data analysis 
 

Codes utilised for data analysis 
 
Category ‘Beck’s characteristics of risks in risks society’ 

 
 Risk society  
 
 Reflexive modernity 
 
 Sub-politics 
 
 Human induced 
 
 Not calculable 
 
 Loss of control 
 
 Can not prevent or avoid, unpredictable 
 
 Expands time (temporal) 
 
 Expand space (spatial) 
 
 World risk society, global citizenship 
 
 Risks breaks class structure  
 
 Boomerang effect  
 
 Five senses 
 
 Risks depend on Knowledge and access to information 
 
 Dependence on the massmedia and science  
 
 Scientists then have a central role in society.  
 
 Laboratory 
 
 Scientists then lose their authority 
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 Personal. 
 
 Organised irresponsibility 
 
 Democracy transparency 
 
 Alternatives to mercury 
 
 Irreparable damage.  
 
 No possibility for insurance or satisfactory compensation. 
 
 Social construction of risks. 
 
 Bavarian or very German view  
 
 
Category ‘Unintended consequences and risks emerged from data’ 
 
 Environmental risks 
 
 Health risks   
 
 Economic risks 
 
 Social risks 
 
 Cultural, traditional, spiritual risks 
 
 Technological risks 
 

 
Codes for sources found in data 
 
 Coal fired power plants  
 
 Chlor-alkali production 
 
 Waste incinerators  
 
 Mining  
 
 Artisanal, small-scale mining 
 
 Lime and cement production 
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 Dental amalgams 
 
 Batteries  
 
 Lighting 
 
 Barometer 
 
 Thermometers  
 
 Laboratory activities  
 
 Vaccines  
 
 Paints 
 
 Pesticides 
 
 Land fills. 
 
 Cremation and cemeteries 
 
 
Subcategories of code sources found in data 
 
 
 Processes 
 
 Products 
 
 Measuring devices 
 
 Electrical equipment 
 
 End of line sources 
 
Categories derived from data  
 
 Risks associated with mercury 
 
 Experiences of different groups 
 
 Nations Experiences 
 
 Nations Management 
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 Risk or not 
 
 Dangerous or not 
 
 NGO point of view 
 
 Government person point of view 
 
 Scientist point of view 
 
 Business point of view 
 
Sub-category nation management 
 
 How define the risks (sub category: different groups and different nationalities) 
 
 Alternatives 
 
 Cleaner technologies 
 
 Legislation, goals 
 
 Outreach to public etc.  Information education 
 
 Safety levels, limits 
 
 Variations in ambient mercury levels  
 
 Source reduction 
 
 Recycling in country, or terminal storage 
 
 Pollution prevention 
 
 Monitoring 
 
 Awareness 
 
 Organised or not 
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Appendix 5:  
Mercury related health effects
 
 
 
 Central nervous system damage 
Neurological damage 
 
 Mental disorders  
Memory loss 
Dementia  
Learning deficits  
Intellectual impairment, lowered IQ 
Mental retardation 
Delayed mental development 
Attention Deficit Disorder 
Headaches 
 
Abnormal behaviour and personality 
change 
Mood swings 
Depression 
 
 Impairment of vision  
Blurred vision 
Visual loss, blindness 
Tunnel vision 
 
 Impairment of hearing 
Hearing loss 
 
 Altered smell 
 
 Altered taste 
 
 Impairment of speech  
Slurred speech 
Verbal development impairment 
 
 Adverse immune system effects  
 
 
 
 
 

 Cardiovascular damage 
 
 Ulceration of the stomach and 

intestine 
 Kidney damage  
 
 Liver damage 
 
 Reproductive disorders 
Infertility 
 
 Impaired and loss of coordination of 

movements 
Slowed reflexes 

       

 Muscular tremors   
Pins and needles feelings 
Numbness 
Shaking hands 
Dulled sense of touch 
Joint pain 
 
 Skin problems 
Skin rashes 
 
 Anaemia  
Fatigue 
Insomnia 
Weight loss 
 
 Possible human carcinogen  
 
 Damage to developing fetus 
Growth deficiency for exposed fetus  
Impaired neurological development 
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 Growth deficiency for children 
(if exposed as fetus/or during young age) 
Delayed mental development 
Delay in motor development, walking 
and talking 
Impaired neurological development6

                                                 
6 (based on information in Moore, 2003; UNEP, 
2002) 
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Appendix 6:  
Global use and release of mercury 
 
 Mining and metal activities 
  Primary mercury mining 

 Commercial mining  
(Gold, silver, lead, cooper, iron, 
zinc and nickel) 
Metal smelters and refining   
activities 
Steel production 
Artisanal gold mining  
Lime and cement production 

 
 Coal fired power plants 
 
Chlor alkali production 

Decommissioned chlor alkali 
plants 

 
 Dental amalgams 

Crematories 
Cemeteries  

 
 Measuring and control devices 

Barometer 
Manometer 
Thermostat 
Thermometer 
Blood pressure gauges  
Gyroscope 

 
Electrical equipment 

Electrical switches 
 Circuit breakers 

Relays 
 
Sockets 
Conductors 
Computers 

 
 

Batteries  
Button cell batteries 
 

 Lighting 
Mercury vapour lamps 
Floodlights 
Streetlights 
Strip lights 
Ultraviolet ray lamps 
Neon tubes 
Fluorescent lamps and 
tubes 

 
 

 Laboratory activities and 
pharmaceutical products  

Analysis of COD  
Laboratory chemicals 
Contact lens solutions  
Antiseptics  
Eye drops 
Vaccines  
Disinfectant of medical 
equipment 
Medical diagnosis  
 

 

 Veterinary chemicals and 

medicines  

 
 Pesticides 

  Seed dressing 
 

 Cosmetics  
Eye area cosmetics 
Soaps 
Skin lightening creams 
Eye make up removers 
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 Paper manufacturing  
Special paper coating 

 
 Catalysts for polymer production 
PVC production 
 
 Paints, pigments 
Anti-fouling paints 
Latex paints  

 
 In wrist watches  
 
 Photography 
Cameras 
Toners 
Colour photograph paper  

 
 In doorbells 
 
In toys 
 
 In refrigerators, freezers 
 
 In hearing aids  
 
 Textiles, synthetic silk, yarn 

manufacturing 

 
 Antiseptic dressing on toothbrushes 

 
 Ceramic and glass product 
manufacturing 
 
 Detonators 
 
 In vehicles 

Scrapped cars 
 Tracking devices for wildlife 
 
 Religious, cultural and ritualistic 
purposes 
 
 Traditional Asian medicine 
 

 Explosives, fireworks 
 
 Diffusion pumps 
 
 Vacuum pumps 
 
 Fulminate in blasting caps 
 
 Food, meat, dairy manufacturing  
 
 Tobacco manufacturing  
 
Landfills 
 
Incineration of waste 
 
 Household and industry old stocks  

 
 By-product from mining activities 

 

 Old mercury industry 

(product/process use) sites  

  

 In waste water system, sewage  
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Appendix 7:  
Use and release of mercury in Sweden 
 
* Underlined sources are still existing in Sweden that are not prohibited 
 
 
 Mining and metal activities* 

 Commercial mining  
(Iron, silver, lead, copper, gold 
and zinc) 
Metal smelters and refining 
activities 
Iron and steel production 
Lime and cement production 

 
Chlor alkali production 

Decommissioned chlor alkali 
plants 

 
 Dental amalgams 

Crematories 
Cemeteries  

 
 Measuring and control devices 

Barometer 
Manometer 
Thermostat 
Thermometer 
Blood pressure gauges  
Gyroscope 

 
Electrical equipment 

Electrical switches 
 Circuit breakers 

Relays 
Sockets 
Conductors 

 
Batteries  

Button cell batteries 
 

 

 
 Lighting 

Mercury vapour lamps 
Street lights 
Strip lights 
Ultraviolet ray lamps 

Fluorescent lamps and tubes 
Neon tubes 

 
 
 Laboratory activities  

Analysis of COD  
Laboratory chemicals 
Disinfectant of medical   
equipment 
Medical diagnosis  

 
 Pesticides 
 Seed dressing 
  
 Paper manufacturing  

Special paper coating 
 
 Catalysts for polymer production 
PVC production 
 
 Paints, pigments 
 
 In wrist watches  
 
 Photography 

Cameras 
 
 In hearing aids  
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 In vehicles 
 
Scrapped cars 

 
 Tracking devices for wildlife 
 
Landfills 
 
Incineration of waste 
 
 Household and industry old stocks  

 
 By-product from mining activities 

 
 Old mercury industry 

(product/process use) sites  

  

 In waste water system, sewage  
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Appendix 8:  
Use and release of mercury in Australia 
 
 Mining and metal activities 
  Commercial mining  

Copper, silver, lead, zinc, nickel, 
gold, iron  
Metal smelters and refining 
activities 
Lime and cement production 
 Iron and steel production 

 
 Coal fired power plants 
 
 Decommissioned chlor alkali plants 
 
 Dental amalgams 

Crematories 
Cemeteries  

 
 Measuring and control devices 

Barometer 
Manometer 
Thermostat 
Thermometer 
Blood pressure gauges  
Gyroscope 

 
Electrical equipment 

Electrical switches 
 Circuit breakers 

Relays 
 
Sockets 
Conductors 

 
Batteries  
Button cell batteries 

 
 Lighting 

Mercury vapour lamps 
Floodlights 

Streetlights 
Strip lights 
Ultraviolet ray lamps 
Neon tubes 
Fluorescent lamps and tubes 

 
 Pharmaceutical products  

Antiseptics  
             Mercurochrome  

Vaccines  
Disinfectant of medical 
equipment 

 

 Veterinary chemicals and medicines  

 
 Pesticides 

Fungicide Shirtan to control 
pineapple disease in sugar cane 
crops 

 
 Paper manufacturing  
 
 Catalysts for polymer production 
PVC production 
 
 Paints, pigments 

Anti fouling paints 
Latex paints  

 
 In wrist watches  
 
 Photography 

Toners 
Colour photograph paper  

 
 Ceramic and glass product 
manufacturing 
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 Diffusion pumps 
 
 Vacuum pumps 
 
 Fulminate in blasting caps 
 
 Food, meat, dairy manufacturing  
 
 Tobacco manufacturing  
 
Landfills 
 
Incineration of waste 
 
 Household and industry old stocks  

 
 By-product from mining activities 

 

 Old mercury industry 

(product/process use) sites  

 Old pesticide spots 

 Old gold mining areas 

 
 In waste water system, sewage 
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	8. Do you have any suggestions of people to contact, interview?
	Questions to NGOs
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	Codes utilised for data analysis
	Category ‘Beck’s characteristics of risks in risks society’
	 Cultural, traditional, spiritual risks
	Codes for sources found in data

	 Laboratory activities
	 Vaccines


	Memory loss
	Mental retardation
	Delayed mental development
	(Lime and cement production
	(Fluorescent lamps and tubes
	( Laboratory activities and pharmaceutical products
	( Veterinary chemicals and medicines



	( Antiseptic dressing on toothbrushes
	( Household and industry old stocks
	( By-product from mining activities
	( Old mercury industry (product/process use) sites
	( In waste water system, sewage
	(Lime and cement production
	Relays
	Button cell batteries

	(Fluorescent lamps and tubes
	( Laboratory activities
	( Household and industry old stocks
	( By-product from mining activities
	( Old mercury industry (product/process use) sites
	( In waste water system, sewage


	(Lime and cement production
	Button cell batteries
	(Fluorescent lamps and tubes
	( Pharmaceutical products
	( Veterinary chemicals and medicines
	( Household and industry old stocks
	( By-product from mining activities
	( Old mercury industry (product/process use) sites
	( Old pesticide spots
	( Old gold mining areas
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