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Abstract: Mining has always played an important role in human development. The growing demand for mining 
nowadays puts under threat biodiversity and ecosystem services, which leads to many conflicts based on choice 
between environment protection and social and economical development. Studying a case of a limestone quarry 
on Northern Gotland as one of the most representative cases of such conflict, gave an opportunity to investigate 
and analyze the cost of the decision-making in mining as well as interaction between stakeholders affecting and 
being affected by the decision from the perspective of the group opposing to mining. The research showed 
weakness of communication between the stakeholders; the weakness of the argument supporting social and 
economical development and giving it higher priority than the environment; and the best possible solution which 
would be turning the whole area of interest into a national park, even though such solution would not fulfillthe 
interests of the mining company. 
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Summary: Mining has always been providing services and goods valuable to society, and thus has always 
played an important role in human development. Such current trends as economic and social development, 
urbanization, demands for a green (low carbon) economy, population growth and etc are leading to the increase 
in demand for minerals. And meeting this demand usually comes at great cost. One of the main bad effects of 
mining is its damage to biodiversity and hence ecosystem services. As a result the damage affects human well-
being. Moreover, the increasing number of quarries, more and areas of a great importance for nature 
conservation become under threat. This leads to many different conflicts based in general on the fact that there is 
environment protection on one end of the scale and social and economical development on the other. One of the 
most efficient ways to come up with the most balanced solution in such cases is to establish strong 
communication between stakeholders affecting and being affected by the outcome of the decision regarding 
mining, which is pretty challenging.  

In 2006 Nordkalk filed a permit application for a limestone quarry near Bunge Ducker on Northern Gotland, 
which is located several meters from a Natura-2000 area. At the same time, the area was pointed out by 
Geological Survey of Sweden as the area of national interest for mining. The discussion over the case has been 
going on since 2006 and the case has become a baseline for more decisions on mining permits. 

By studying the perspective of opposing group on the process of decision-making and trade-off between 
biodiversity conservation and use of the resources for societal benefits within the case of the Bunge quarry, it 
was possible to see and analyze the cost of the decision as well as interaction between stakeholders. The research 
showed that there is a gap in the dialogue between the stakeholders which postpones the final decision. The 
environmental side of the issue wins over social and economical development, however, the Environmental 
Court of Appeals that influences the decision-making sees it the other way round. Finally, according to the 
findings, the best possible solution would be turning the whole area of interest into a national park, though such 
solution would not fulfill the interests of Nordkalk.  
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1. Introduction 
 
The process of extracting and processing of rocks and minerals in order to deliver services and goods that are 
valuable to society is closely interlinked with human development itself. Society is provided with a number of 
valuable benefits from minerals. Nowadays, such trends as economic and social development, urbanization, 
demands for a green (low carbon) economy, population growth etc. are playing essential role in increasing the 
demand for minerals. However, usually “meeting that demand and achieving the benefits comes at a cost” 
(ICMM, 2012). The potential of mining to damage the environment may range from limited (site-specific) 
disturbances to large-scale ecosystem degradation, quite often indirectly. 

At the same time, biodiversity plays an essential role in creating human well-being (the term will be defined and 
discussed more detailed in Chapter 4.2) through direct and indirect ecosystem services (Chapters 4.1 and 4.2). 
Over the last century, society has been exploiting biodiversity and converting natural ecosystems into human-
dominated ecosystems, getting thus a number of benefits. At the same time, however, “these losses in 
biodiversity and changes in ecosystem services have caused some people to experience declining well-being” 
(MA, 2005a). Mining is one of those activities which might lead to disturbance of the habitats and thus 
biodiversity loss and dysfunction of ecosystem services. 

Nowadays, the number of quarries increases in Sweden, and it is more and more common for a potential quarry 
to be located close to protected area or area of great importance for nature conservation (Berg, 2014). This leads 
to many different conflicts based in general on the fact that there is environment protection on one end of the 
scale and social and economical development on the other.  

According to the Swedish Environmental Code (Ministry of the Environment, 2014), when it comes to the issue 
of environmental intrusion related to quarrying permits, it is important to preserve the environment but at the 
same time to prevent obstacles from utilizing natural resources. Such a legal view of this issue makes it even 
more difficult in some cases to come to the decision that would satisfy all the sides of a conflict (both opposing 
and supporting mining). 

The process of getting permit for mining usually involves a lot of different stakeholders affecting and being 
affected by the outcome of the decision – government, mining company, people living in the neigbourhood, and 
– if an issue of protecting the nature arises – different governmental and non-governmental environmental 
organizations. It is important that there is a strong communication between stakeholders.  

In 2006 Nordkalk filed a permit application for a limestone quarry near Bunge Ducker on Northern Gotland, 
Sweden. Since then several environmental impact assessments have been carried out, and the application has 
been rejected and appealed several times to  many different legal institutions (Nordkalk, 2014a). At the moment, 
the Supreme Court is re-examining Nordkalk’s application.  

The reason for postponing the application is that the quarry is planned to be located in Ojnare forest, which is 
located several meters from a Natura-2000 area (Deutsche Welle, 2012). The forest is “one of the most 
untouched forests of Sweden” (Ojnare, 2014) and is a major part of the catchment area of the lake Bästeträsk, 
which is a valuable source of freshwater providing water to northern Gotland and being a reserve for the whole 
island (Ojnare, 2014). This means that there is a risk that limestone quarrying might lead to serious damage in 
biodiversity and to the water supply in the area. 

The Swedish Environmental Protection Agency (EPA) has been for several years already pointing out the lake 
Bästeträsk and the surrounding natural area, including Ojnare forest, as one of the best and most valuable future 
national park in northern Gotland. Conflicting plans for a limestone quarry in Ojnare forest has put the issue of 
implementation of the EPA’s plan on national park on the national level, and the decision of the Supreme Court 
regarding the limestone quarry permit became crucial (Naturvårdsverket, 2008). 

1.1. Aim and Purpose 

The aim of this thesis is to investigate the perspective of the opposing group on decision-making process and 
trade-off between biodiversity conservation and use of the resources for societal benefits within the case of the 
Bunge quarry. The main questions to be answered are the following: 

1) What is the potential impact of the decision to start quarrying on biodiversity and ecosystem services? 
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2) Who are the different stakeholders, what are their interests in the issue, how do they interact with each 
other? How would satisfying the interests of one stakeholder affect the interests of the others? 

3) Is there any possible solution that would appease the interests of all of the stakeholders? 

Investigating these issues will in the end provide a better understanding of the value of ecosystem services 
provided by the area around the Lake Bästeträsk and the “price” of any potential loss or change in it. Attention 
will also be paid to the Environmental legislation and it effectiveness in such cases. 

1.2. Delimitations 

The case studied in this work was the case of an ongoing legal process, and on 2 June 2014 the Court announced 
its final decision. However, this decision was reached late in the project and the outcome is not included in the 
discussion and conclusion. One of the main reasons why it was not taken into the account is because according 
to plan of the research –which was done in January in order to structure the work and thus make it more effective 
– the most important information was to be gathered in February-April, and the interviews were to be conducted 
in May, thus June and July were the months aimed at analyzing the results and drawing conclusions. Changing 
the plan of the work would bring disorder in the process of research. Also, the final decision of the Court must 
have affected the opinion of the main stakeholders involved, which means that in order to fully take into the 
account the decision, it would be necessary to conduct interviews again, which was not possible due to time 
limits.  

As it was impossible to conduct interviews with the stakeholders supporting mining, only perspective of the 
opposing group was studied and focused on the research. Such focus meant that mainly environmental side of 
the case of Bunge was studied as that is the main interest of opposing group.     

Due to time limits and language barrier only those stakeholders (the definition will be given later in Chapter 
4.10) that affect directly the decision-making regarding the case of Bunge Ducker and only some of the 
stakeholders that can affect indirectly the process of making the decision were investigated (interviewed and 
discussed in the report). Such stakeholders as civilians that can be affected directly or indirectly by the quarrying 
(e.g. people living in the neighbourhood, possible future employees, citizens getting drinking water from the 
Lake Bästeträsk, etc) were not interviewed and thus discussed in the research. 

1.3. Report structure 

The report starts with a general introduction to the case study, formulation of the purpose, main objectives of the 
study, and the research questions, as well as identification of delimitations. The second chapter provides 
information about the main methods selected for the study in order to achieve the objectives, and puts the 
methods the context of the research. The next chapter introduces the theoretical framework and describes the 
framework’s connection and contribution to the study. The three following chapter present the most important 
for the study background information. In the fourth chapter the general information about biodiversity and 
ecosystem services is provided, as well as some more specific information related to the case study: 
environmental legislation of Sweden and EU, wetlands’ and forests’ ecosystem services. The fifth chapter 
provides the description of the area around the proposed quarry and its biodiversity. Finally, the sixth chapter is 
focused on the case of Bunge Ducker, providing information about the application for limestone quarrying at 
Bunge Ducker, as well as the stakeholders affecting and being affected by the decision-making regarding the 
quarry. The seventh chapter is devoted to the result of interviews and stakeholders analysis. And the final – 
eighth – chapter presents discussion and conclusion.  
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2. Methods 
The main strategy of the research done within this thesis focuses on “words rather than quantification in the 
collection and analysis of data” (Bryman, 2008). Also, we can say that in general the study is aimed at 
“discovering how human beings understand, experience, interpret… the world” (Sandelowski, 2004).  Thus, the 
research done within this thesis responds to the general definition of qualitative research. The most common 
method used for qualitative research is case study, which is the one mostly applied in this work. Often the value 
of the case study can be increased through implementation of multiple research methods (Woodside, 2010). 
Therefore, there are several methods used in this study. To fulfill the objective of investigating the decision-
making process within the case study, interviews with the main stakeholders were conducted. In order to 
investigate the trade-off between biodiversity conservation and use of the resources for societal benefits within 
the case of the Bunge quarry, literature review was done. However, some information regarding the trade-off 
was also obtained from the interviews. 

 

2.1. Case study 

The research questions of the study that were listed above include, among others, such issue as impact of 
decision-making on biodiversity and ecosystem services. Both biodiversity and ecosystem services depend on 
geography of a place and hence vary greatly from place to place. Another research question concerns 
stakeholders involved in the decision-making within mining. As such process involves government and legal 
procedures, it may vary from country to country. Finally, the research question regarding the possible solution 
that would appease the interests of all of the stakeholders, would also vary from place to place and from country 
to country due to specific geographical conditions, legal system, etc. Therefore, the method of case study was 
chosen as the best method to conduct an effective investigation and answer the research questions.  

As Alexander et al (1987) states, the case study is tacitly based on links between and within different levels of 
various processes and events. The most commonly used definition of “case study” is the one given by Yin 
(2003), according to which it is “an empirical study that investigates a contemporary phenomenon within its real-
life context, especially when the boundaries between phenomenon and context are not clearly evident”. In this 
thesis the real-life context is represented by the limestone quarrying within which the influence of stakeholders 
on biodiversity and ecosystem services is studied.  

The author of the thesis agrees with Gerring (2007), who in his work on case study research tells that 
“sometimes in-depth knowledge of an individual example is more helpful than fleeting knowledge about a larger 
number of examples”. That is the main reason why the work represents a single case study research that focuses 
on a “key part” in order to obtain better understanding of the “whole”.  

However, it is important to remember that “a single case study is still a single-shot affair – a single example of a 
larger phenomenon” (Gerring, 2007). One of the main disadvantages of a single case study is that “a work that 
focuses its attention on a single example of a broader phenomenon … is often identified with loosely framed and 
nongeneralizable theories, biased case selection, informal and undisciplined research designs, weak empirical 
leverage, subjective conclusions, nonreplicability, and causal determinism” (Achen and Snidal, 1989). Such 
imperfection of a study method selected as the main in this research was taken into account during the whole 
process of conducting the study, analyzing the findings and making conclusion.   

 

2.2. Literature review 

In order to get a better understanding of the situation – to study the background of the problem, the context of the 
case of study – a review of the literature related to the issue of mining in general and limestone quarrying more 
specifically, biodiversity, ecosystem services, process of decision-making in mining, and environmental 
legislation (in regard to mining) was conducted. One of the purposes of conducting a literature review was to 
identify the stakeholders to study and to interview in the future. Furthermore, a literature review was an essential 
part in linking the case of study with the larger phenomena of the trade-off between biodiversity conservation 
and use of the resources for societal benefits. It is essential to notice that the literature review also gave an 
opportunity to collect some information about the involvement of some of the stakeholders that, due to different 
reasons, could not be interviewed. This was an important thing to do in order to achieve objective analysis of the 
situation (i.e. obtaining the permit for mining and protests the process arose) within the case of study. Among the 
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main sources were printed materials (books, journals, newspapers, etc), internet sources (e-books, e-magazines, 
social networks, radio programmes’ transcrips, etc) and TV (news). Such variety of completely different sources 
helped to create as objective as possible perception of the case of study. Also, reviewing such amount of material 
helped prepare for the interviewing process, which sometimes would not be complete without an ability to hold a 
conversation with interviewees.  

2.3. Interviews 

In order to obtain information from all sides of the issue of obtaining the permit for mining and protests the 
process arose, the representatives of the main stakeholder groups (defined and discussed more detailed in 
Chapter 4.9) involved in the process were interviewed. As Dunbar et al. (2002) said, “do not assume that the 
subject behind the respondent is merely there for the asking”. That is an important point to remember while 
conducting interviews within qualitative research area. It is most common to use a semi-structured interview in 
qualitative research (Bolderston, 2012), and that was the main approach in interviewing within this research. The 
structure of the interview topic and goals are relatively set, however, “the interviewer is free to follow the 
respondent’s train of thought and to explore tangential areas that may arise” (Bell, 2009). In most of the cases 
semi-structured interviews give the researcher an opportunity to rephrase the questions and the way they are 
asked depending on individual respondents (Bolderston, 2012). Also, such an approach to interviewing allowed 
“more fluid interaction between the researcher and the respondent” (Marvasti, 2010).  

The main factor that determined the selection of the interviewees was the involvement of the individual or his/ 
her organization in the process within the case of study directly or indirectly (how much they influence and 
being influenced by the decision-making). Also a lot of attention during the choosing process was paid to the 
variety of types and levels of organizations to which respondents belong, so that in the end there was a 
diversified selection of stakeholders – government, NGO, public, the mining company itself. 

The main goal of the interviews was to identify the main issues that arose during the process (i.e. getting 
permission for quarrying by Nordkalk) within the case study. The data that was collected was important in the 
process of analyzing the case study and answering the questions of the research. 

Prior to interviews, introductory emails were sent to the selected people explaining the idea and the purpose of 
the research and the interviews. Then some practical information about the process of interviewing (please find 
the interview guide in Appendix A) as well as some general structure of the interview with the main questions 
was presented so that the respondents had an opportunity to consider the answers in advance. 

Each interview consisted of three parts and took approximately 30 minutes – one hour. It was more valuable and 
useful to conduct face-to-face interviews; however, the interviewees were given an opportunity to choose the 
most convenient way for them which could be answering the questions with the use of phone or in writing. In all 
the cases – except for those when respondents preferred to provide answers in a written form – the interviews 
were recorded in order to avoid any random errors caused by e.g. inaccurate memorizing or incomplete writing 
down. The recording was discussed before each interview in order to avoid any kind of breach of rights. All the 
interviews were held in English as that was the best mutual language of communication. Since the interviewer 
and interviewees were not native English speakers, it is obvious that some language barrier might have occurred. 
Nevertheless, both sides were patient and would always take their time to explain properly the questions or 
opinions. Later, the recorded interviews were transcribed and, as it was permitted by the interviewees, quoted in 
the thesis. 

During the interviews three main topics were discussed: 1) the respondents’ visions of the situation, 2) some 
information about their or their organisation’s involvement in the process, and 3) their opinions about possible 
solutions to the issues at hand. 

Initially, 11 different individuals and organizations were contacted regarding the interview (those will be 
revealed in Chapter 4.9). However, due to different reasons, e.g. time pressure or (especially in case of 
governmental organizations) or non-willingness to discuss the case as it was still in the middle of the legal 
procedure, only three organizations were interviewed and hence, shared their opinion and view on the situation 
within the case of study. In the end, the following representatives of different organizations were interviewed: 

1. Elisabeth Wanneby, The Green Party (Miljöpartiet de Gröna) 
2. Johan Berg, Fältbiologerna 
3. Fredrik Gradelius, Water Council (Vattenråd) of Northern Gotland 

These are only the representatives of the groups opposing the limestone quarry. However, in order to avoid 
studying only one side of the conflict and thus, being subjective, part of the process of literature review was 
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aimed at collecting information about the opinion of the stakeholders supporting the mining, as it was reported in 
the popular press. This is believed to have provided the necessary overall look at the whole situation of the case 
study. 

Due to time and travel issues, it was not possible to conduct all the interviews in a face-to face way. The 
interview with the first respondent, Elisabeth Wanneby, was held via telephone, which barely affected a proper 
interaction between the researcher and the respondent. With the second interviewee, Johan Berg, a face-to-face 
interview was conducted, which gave much better opportunities to explore and clarify if needed the issues raised. 
Finally, the third interviewee Frederik Gradelius preferred to give answers in a written form via e-mail, which 
slightly restricted interaction between the researcher and the respondent, however, the most important 
information was obtained. 

  



6 
 

3. Theoretical framework 
The theoretical framework of this thesis is mainly based on 1) the Human-Environment System framework, and 
2) the theories of participation in natural resource management. The theoretical framework will be used to study 
mining as an example of the interaction between the society and the environment and to investigate the 
importance and influence of the involvement of different stakeholders in the decision-making (i.e. how their 
participation or lack of it affects the decision regarding the use of natural resources). 

 

3.1. The Human-Environment System (HES) framework  

The HES framework cannot be classified as a scientific theory as it does not aim at explaining specific 
phenomena by means of a set of definitions, theorems or principles.  The HES framework is rather a heuristic 
tool to enable people to discover, learn and structure the interactions between humans and the environment and 
to help deal with the complexity of the interactions (Scholz, 2011). The HES framework provides a set of 
concepts for a study of environmental issues connected to human activities, as well as a methodology to explore 
processes and structures within the human-environmental system within different scales of social systems. The 
theory has its origins in environmental decision making and social sciences, as well as in systems science, 
decision theory, game theory, and sustainability science (Binder et al, 2013). 

In Table 1 the main postulates (P) of the HES framework are presented. As Scholz (2011) explains it, the 
“proposed postulates [are] practical devices for exploring the relationship that humans have with their 
environment. Whether the Postulates are right or true cannot be proven; they have to be considered as a kind of 
dicta or rules”. The first two assert that HES are coupled systems with hierarchical structure. According to the 
third postulate there are interactions between and within the different hierarchical levels. The Feedback postulate 
focuses on a variety and importance of feedback loops and is crucial in studying the limitations of human 
adaptation to the environment. The next postulate states that human actions happen on purpose and in regard to 
the satisfaction of the goals. The sixth postulate explores types and levels of environmental awareness. And 
finally, the environment-first postulate claims that it is essential to thoroughly analyse the material and social 
environment in order to achieve an effective research of the human-environment interactions (Scholz, 2011). 

 

Table 1. HES postulates (P) of the human-environment systems (HES) framework (Scholz, 2011) 

Number Label Contents 

P1 
 

Complementarity Human and environmental systems are complementary 

P2 
 

Hierarchy Human and environmental systems both have 
hierarchical structures 

P3 Interference There are disruptive interactions among and within diff 
erent levels of human and environmental systems, in 
particular between the micro and macro levels 

P4 Feedback There are different types of feedback loops within and 
between human and environmental systems 

P5 
 

 

Decision Human systems can be conceived as decision-makers 
who have drivers and who act to satisfy goals 

P6 
 

Awareness Human systems have different types of environmental 
awareness 

P7 
 

Environment-first The effective analysis of inextricably coupled human 
and environmental systems, as well as the planning for 
sustainable human–environment interactions requires a 
thorough analysis of the material and social 
environment that builds the matrix of HES 
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Within the HES framework, the idea of the human system is based on decision making theory. Such an approach 
gives an opportunity to analyze human actions as well as processes of learning and feedback on and between 
different hierarchical levels of the human system (individual, group, organization, institution, society, and 
supranational level) (Scholz, 2011). The main steps of a decision-making process are: goal formation, strategy 
formation, and strategy selection. Each step is based on preferences and different degrees of environmental 
awareness (Binder et al, 2013). According to the HES framework, the environmental system is defined from an 
anthropocentric perspective as a system strongly linked to the human system. Thus, the scaling of the 
environment system depends on the corresponding human system (Binder et al, 2013). 

When it comes to the conceptualization of the interaction between the human and environmental systems, the 
framework states that the environmental system is affected by human activities that can be done both in an 
intended and unintended way and influence both in the short and long run (Binder et al, 2013). 

The main importance and usefulness of the HES framework to this thesis is that it relies on game and decision 
theory and explains human system through it. Also, the framework gives a good opportunity to look at feedback 
loops of the human-environment interactions.  

 

3.2. Participation in natural resource management 

In 1969 Arnstein introduced a participation ladder that included eight rungs from “manipulation” to “citizen 
control” (see Fig. 1). The ladder was aimed at highlighting the critical difference between the simple “ritual” of 
participation and the power to affect the 
outcome of the process (Ruesga & Knight, 
2013).  

Within natural resource management, the topic 
of public and stakeholder participation mostly 
focuses on the question of democracy and 
empowerment of the society. However, it also 
includes the problem of effective management. 
Thus, the approach covers both social and 
ecological dimensions of sustainability and can 
be well applied to exploring the interactions 
between social and ecological systems. There 
is no formal and commonly used typology or 
terminology for the theories of participation. 
Due to that reason, the terms “public 
participation” and “stakeholder participation” 
can be used both as synonyms and as different 
terms. In the latter case, stakeholder 
participation could be defined as participation 
of representatives from organizations, 
institutions, different groups etc, while public 
participation could be defined as participation 
of individuals (Earle et al, 2010). In this thesis 
the term stakeholder participation is used 
separately from public participation. 

The thesis mainly focuses on the issues related 
to “informing” (probably “the most important 
first step toward legitimate citizen 
participation”) and “delegated power” (or 
decision-making). However, another kind of participation that cannot be directly related to any rung of the ladder 
will also be studied – voluntary participation. Even though such actors are not involved in decision-making, they 
can also affect the outcome of the process.  

  

Manipulation 

Therapy 

Informing 

Consultation 

Placation 

Partnership 

Delegated Power 

Citizen Control 

Nonparticipation 

Tokenism 

Citizen Power 

Fig. 1. Ladder of Citizen Participation (Arnstein, 
1969) 
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4. Background 
Providing the most important for the study background information, this chapter represents at the same an 
approach to the case study from perspective of Environment-first Postulate P7 of the HES framework. Starting 
from the general information about biodiversity and ecosystem services it then slowly refocuses on more specific 
information related to the case study: environmental legislation of Sweden and EU, wetlands’ and forests’ 
ecosystem services. All this information is important in order to understand the importance of the research 
questions and to get thorough insights into the problem of the trade-off between biodiversity conservation and 
use of the resources for societal benefits. 

4.1. Importance of Biodiversity 

As we can see from the definition of the biological diversity given in the CBD, it encloses variety and variability 
of the life on Earth. Biodiversity is closely connected to differences within as well as between all the living 
organisms on the different levels of their organization – genetic, individual, species and ecosystem levels 
(ICMM, 2004). Biological diversity covers all the living organisms and genetic variety, broad and complex body 
of ecosystems and habitats as well as the processes that maintain the variety and at the same time result from it 
themselves (e.g. photosynthesis, fluxes of nutrients, pollination and etc.). Interaction between different types of 
species – plants, animals, fungi, microbes, etc – through different ecological processes leads to formation of 
ecosystems. The ecological processes are usually physical or chemical processes resulting from the interaction 
between different species as well as between species and the environment (МСГМ, 2006). 

The combination of different life forms and the interaction between them and the environment has created 
unique conditions on Earth that are suitable for human being. Biological diversity creates resources that are 
important for humans’ living and maintains life itself. Even though the connection between humans and 
biological diversity is becoming less obvious nowadays, it can be easy seen on examples from the past and some 
developing countries where there still exists subsistence economy1. According to The International Council on 
Mining and Metals (ICMM) (2004), 40 percent of global economy is based on biological processes and products. 
Interacting with biological diversity and often controlling, people have created thousands of new species of crops 
and livestock breeds. This has certainly contributed considerably to society’s development as it has allowed to 
increase production of natural products and food on a large scale providing fertile ground for human 
development and growth. Biodiversity also plays an essential role in ecosystem services that provide 
provisioning, supporting, regulating, and cultural services (MA, 2005a). These services maintain the life of 
society and the environment (МСГМ, 2006); that is going to be discussed more detailed in chapter 4.3. 

What is also important to understand is that all the interactions between and within living organism and with the 
environment maintain the potential for adaptation, which is highly valuable as it makes it possible for organisms 
to adapt to the changes in the environment (e.g. climate change). At the same time, farmers and breeders get a 
better chance to modify and create new species by crossing genes. Such adjustment helps boost productivity and 
increases variety of climatic and ecological conditions comfortable enough for species to be grown and 
produced. Therefore, biological diversity is vital not only “from an evolutionary perspective but also from that of 
human development and survival” (ICMM, 2004).  

However, modern pressure on biological diversity and its losses are threatening the ecosystem services (see 
Chapter 4.3) that the society highly depends on. As the population grows, the needs for food, timber, fuels, fiber 
and other natural resources increase rapidly.  

4.2. Convention on Biological Diversity 

Biological resources provided by the Earth play essential role in economic and social development of the 
humans. Therefore, it is of great importance to acknowledge an enormous value of biological diversity both to 
present and future generations. However, ecosystems and species have never been under such threat as they are 
nowadays. Loss of species caused by human activities continues at an alarming rate (CBD, 2014). 

As a reaction to the seriousness of the problem, in November 1988 the United Nations Environment Programme 
(UNEP) brought together experts on biological diversity in order to create the Ad Hoc Working Group. The 
main task of the Group was “to explore the need for an international convention on biological diversity” (CBD, 
                                                 
1 Subsistence economy is an economic system that is fully dependent on the “self provisioning of the community; wealth… is measured in 
terms of natural resources. A subsistence economy relies on hunting and cultivation for food and surrounding trees for building shelter 
depending on the natural environment's renewal and reproduction for survival” (Businessdictionary, 2014) 
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2014). Later, in May 1989, the Ad Hoc Working Group of Technical and Legal Experts was established, whose 
main task was to “prepare an international legal instrument for the conservation and sustainable use of biological 
diversity” (CBD, 2014). Some of the main issues that experts had to keep in my mind and take into account 
were: 1) “the need to share costs and benefits between developed and developing countries"; and 2) "ways and 
means to support innovation by local people" (CBD, 2014). 

Gradually the Ad Hoc Working Group became the Intergovernmental Negotiating Committee, whose work 
reached its climax during the Nairobi Conference for the Adoption of the Agreed Text of the Convention on 
Biological Diversity (CBD) which was held on 22 May 1992 (CBD, 2014). 

In June 1992 the United Nations Conference on Environment and Development (UNCED) (the Rio “Earth 
Summit”) was held in Rio de Janeiro. One of the main problems addressed in Agenda adopted by the 
governments on the Conference was conservation and management of resources for development (UNCED, 
1992). 

The CBD was opened for signature at the Conference on 5 June 1992 and remained open to be signed until 4 
June 1993. By that time the Convention had received 168 signatures, and on 29 December 1993 it entered into 
force (CBD, 2014). 

According to the Convention, biological diversity means “the variability among living organisms from all 
sources including, inter alia, terrestrial, marine and other aquatic ecosystems and the ecological complexes of 
which they are part: this includes diversity within species, between species and of ecosystems” (UN, 1992). 

The main inspiration for CBD was growing interest and commitment of the society to sustainable development. 
The Convention represents a considerable step towards the conservation of biological diversity, paying great 
attention to the sustainable use of the biological resources. Within the tenth meeting of the Conference of the 
Parties held in October 2010 in Nagoya, Japan, a revised and updated Strategic Plan for Biodiversity for the 
2011-2020 period was adopted. The Plan included 4 main Strategic Goals and 20 so-called Aichi Biodiversity 
Targets. The Goals are (CBD, 2014): 

• Strategic Goal A: Address the underlying causes of biodiversity loss by mainstreaming biodiversity 
across government and society 

• Strategic Goal B: Reduce the direct pressures on biodiversity and promote sustainable use  
• Strategic Goal C: To improve the status of biodiversity by safeguarding ecosystems, species and genetic 

diversity  
• Strategic Goal D: Enhance the benefits to all from biodiversity and ecosystem services Strategic Goal 

E: Enhance implementation through participatory planning, knowledge management and capacity 
building. 

4.3. Ecosystem services 

According to Millennium Ecosystem Assessment (MA) (2005d) findings, around 60 percent of the ecosystem 
services (15 out of 24 examined) are being used in an unsustainable way or are even being degraded (e.g. air and 
water purification, capture fisheries, fresh water, natural hazards and etc.). It is important to mention that there is 
some evidence of nonlinear changes happening to ecosystems (sudden and probably irrevocable changes) – for 
instance, sudden changes in water quality, formation of “dead zones” in coastal waters, changes in regional 
climate, etc. All these changes affect people, but mostly the poor, thus causing even higher inequality and 
leading to serious conflicts in the society (MA, 2005d). 

As it was mentioned in chapter 4.1, biodiversity is affected by disturbance, climate and resource availability. 
However, at the same time, it can affect ecosystem processes – their direction, magnitude, and rate – both 
directly and indirectly. Some of the ecosystem processes provide direct services to the humans, however quite 
often society gets the benefits through indirect interactions with the environment (MA, 2005b).  

In its broad definition, ecosystem services are usually seen as “the benefits provided by ecosystems to humans; 
they contribute to making human life both possible and worth living” (Daily, 1997; MA 2005b). 

According to Millennium Ecosystem Assessment (MA, 2005b), an ecosystem is “a dynamic complex of plant, 
animal, and microorganism communities and the nonliving environment interacting as a functional unit”. 
Humans represent an incorporated part of ecosystems, a part of a whole, not something supplied separately. 
Ecosystems confer a variety of benefits to the society, such as regulating, supporting, provisioning, and cultural 
services. Provisioning services represent the products that are got from ecosystems by people, including 
freshwater, biochemicals, food, fiber, fuel, and genetic resources. The regulation of ecosystem processes 
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provides society with regulating services, such as water purification, human disease regulation, erosion control, 
air quality regulation and etc. Supporting services are the services that are essential in production of other 
ecosystem services, e.g. nutrient and water cycling, primary production, soil formation, production of 
atmospheric oxygen and provision of habitat. In other words, supporting services do not directly provide society 
with benefits, but are essential part of different complex processes and mechanisms that produce other services. 
Finally, ecosystems also provide cultural services, i.e. nonmaterial benefits that nature gives people by creating 
recreation and aesthetic values, spiritual and religious values, sense of place, as well as by educating and 
inspiring people (Chapin et al, 2000; MA, 2005b; Raffaelli & Frid, 2010). 

Figure 2 shows connection between biodiversity, global change drivers (mainly caused by human activities), 
ecosystem processes and services, and human well-being2. Ecosystems are closely connected to biodiversity. 
The idea of biodiversity includes diversity within and between species as well as diversity of ecosystems. 
“Diversity is a structural feature of ecosystems, and the variability among ecosystems is an element of 
biodiversity” (MA, 2005b). A lot of different services produced by ecosystems represent products of biodiversity 
(e.g. genetic resources, food, etc). Thus, the ecosystem services can be affected by any changes within 
biodiversity (MA, 2005b). It is important to understand that according to Figure 2 services are represented as 
coming directly from existence of life on earth. This is crucial point because it indicates that ecosystem services 
are based on the structures and processes created by living organisms as well as their interactions with abiotic 
materials and processing of it. Therefore, some authors such as Smith (2006) and Swallow et al. (2007) suggest 
distinguishing those “ecosystem services that are a consequence of biodiversity, and a more general class of 
‘environmental services’, like wind or hydraulic potential, that have a more indirect connection”. Even though 
wind and hydrology may be influenced by existence of living organisms, the processes created by latter are not 
immediately responsible for them (Raffaelli & Frid, 2010). 

When it comes to the links between ecosystem services and human well-being, composition and functioning of 
ecosystems, the flow of ecosystem services resulting from it as well as any changes in these processes influence 
human well-being. At the same time, it is important to remember that transformations of ecosystems done by 
humans also affect the relation between ecosystem services and human well-being. As a result, the way humans 
change ecosystems as well as the ways in which they use the ecosystem services can either increase or reduce the 
benefits that society gets. For instance, transforming forests and wetlands into croplands provides stable food 
supplies, however at the same time it causes disruption of hydrology, pollution of waterways, reduced fish 
yields, loss of scenic places, loss of biodiversity, etc. Thus, even though such kind of transformative activities 
provide short-term economic benefits, these benefits might be exceeded by the value of the long-term services 
lost to human society (MA, 2005c). 

                                                 
2 Human well-being is defined by numerous components, such as freedom of choice and action, basic material for a good life, health, security 
and good social relations. The components of well-being are considered to be situation-dependent, i.e.  be determined by culture, geography, 
and ecological circumstances (MA, 2005b). 
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4.4. Protection of the Environment and Land Use 

As it was mentioned before, one of the main issues that caused the conflict around Bunge Ducker is the location 
of the quarry3 which is in close proximity of a Natura-2000 area. Thus, quarrying4 in such a location might go 
against the environmental legislation. Therefore, it is important to look at the main points of the laws and 
regulations related to the case study. 

4.4.1 Natura 2000 

Natura 2000 is “the EU network for the protection of environments of value to nature conservation” 
(Regeringskansliet, 2014). This network is based on Council Directive 92/45/EEC (Conservation of natural 
habitats and of wild fauna and flora) and the Council Directive 79/409/EEC (Conservation of wild birds). This 
programme can be considered as an applied environmental fund. Its purpose is “to maintain biodiversity by 
conserving natural habitats and wild flora and fauna in the European territory of the Member States” (Swedish 
Environmental Protection Agency, 2000). The primary focus of the Natura 2000 protected area (PA) network is 
“the conservation of the unique and endangered biodiversity in Europe”; this includes rare habitats, species and 
genetic diversity (European Commission, 2013). The Birds Directive and the Habitats Directive form the main 
legal framework for protecting nature and biodiversity in the EU and they incorporate some of the international 
requirements, including the Bern Convention (The Department of the Environment, 2014). The two Directives 
are aimed to protect valuable habitats and landscapes and create a European wide network of such natural areas.  

4.4.2 Development within Natura 2000  

If there is a proposal for development in a Natura 2000 area and it is likely to have a (significant) effect on the 
site in question, they must be subject to an appropriate assessment. As it is stated in Article 6.3 of the Habitat 
Directive, only projects without direct intrusion to the location may get permission from decision-making 
authorities. And such permission can be granted only after having assured that it will not damage the integrity of 
the site, neither individually nor together with any other projects (The Council of the European Communities, 
1992). After a thorough study and “depending on the outcome, a decision will be taken on whether to approve 
the plan or project and if so under what conditions” (European Commission, 2011). The purpose is to avoid a 
harmful impact on the integrity of the Natura 2000 site. In some rare cases, development which could have an 
adverse effect on the site can still be allowed under certain conditions securing procedural safeguards (European 
Commission, 2011). 

4.4.3 The Birds Directive  

The Birds Directive, or Directive 2009/147/EC of the European Parliament and of the Council of 30 November 
2009 on the conservation of wild birds (the codified version of Directive 79/409/EEC as amended) “ensures far-
reaching protection for all of Europe's wild birds, identifying 194 species and sub-species among them as 
particularly threatened and in need of special conservation measures” (European Commission Environment, 
2014). 

Member States are required to choose and officially announce Special Protection Areas (SPAs) for all migratory 
bird species as well as 194 particularly threatened species. SPAs are areas which are identified scientifically and 
are crucial for the survival of the species of interest. Choosing such sites Member States should bear in mind 
“the need to protect birds’ breeding, moulting and wintering areas and staging posts along their migration routes, 
e.g. wetlands of international importance” (European Commission, 2011). SPAs are included directly into the 
European Natura 2000 Network. In these areas, any activities that threaten birds directly, such as capture of 
birds, the destruction of their nests, the deliberate killing, taking of their eggs, and any other associated activities 
(e.g. the trade of live and dead birds) must be prohibited (Official journal of the European Union, 2010). 
Additionally, the directive determines the number of bird species that can be hunted (82 species and sub-
species), the periods during which these birds can be hunted and those hunting methods which are permitted are 
also defined (e.g. non-selective hunting is banned) (EIONET, 2014).  

                                                 
3 Quarry is a “place where dimension stone or aggregate (sand, gravel, crushed rock) is mined” (Global Britannica, 2014) 
4 Quarrying (or extraction) “consists of removing blocks or pieces of stone from an identified and unearthed geologic deposit. The process 
is represented by following steps: “locate or create (minimal) breaks in the stone, remove the stone using heavy machinery, secure the stone 
on a vehicle for transport, and move the material to storage” (The Natural Stone Council, 2008) 
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4.4.4 The Habitat Directive  

The Habitats Directive 92/43/EEC was adopted in 1992. The main purpose of the Directive is to help to maintain 
the biodiversity, “taking into account economic, social, cultural and regional requirements” (EIONET, 2014). 
The Directive makes a great input into one of the main purposes of sustainable development; “it ensures the 
conservation of a wide range of rare, threatened or endemic species, including around 450 animals and 500 
plants. Some 200 rare and characteristic habitat types are also targeted for conservation in their own right” 
(EIONET, 2014).  

According to Article 12 of the Directive – which concerns protected animals - the following should be 
prohibited: deliberate killing or capture by any method (particularly during breeding); deterioration or 
destruction of breeding sites or resting places; deliberate destruction or taking of eggs in the wild; rearing, 
hibernation and migration; the keeping, sale and transport of specimens the from the wild. In accord with Article 
13 of the Directive, in the case of protected plants the deliberate picking, collecting, cutting, uprooting or 
destruction of such plants in the wild as well as the keeping, transport of sale of such species taken from the wild 
must be prohibited (Official journal of the European Union, 1992).  

According to the Habitats Directive, the key sites have to be protected for the species listed in Annex II and 
habitat types listed in Annex I of the Directive. At first, Member States suggest a national list of the sites that 
could be included in Natura 2000. Those are later examined at a biogeographical level to assure that they offer 
coverage enough for the habitats or species concerned. As soon as these sites are adopted by the Commission 
they start being Sites of Community Importance (SCIs) and so become part of the Natura 2000 Network and are 
protected by Article 6. It should be noted that the process of choosing SCIs must be done only based on scientific 
grounds. At this stage Member States may not take any economic aspects into account (European Commission, 
2011). Once any specific area becomes a SCI, Member States have no more than six years to assign it as a 
Special Area of Conservation (SAC) and launch the necessary measures of conservation to keep up and restore 
the species and habitats at a favourable status of conservation. At this point some practical management solutions 
that could help to integrate these conservation needs into other activities of land use may be explored, and so 
some socio-economic issues are possible to be taken into account.  

 

4.5. Environmental legislation in Sweden 

In 1964 and in 1969, the Nature Conservation Act and the Environmental Protection Act, respectively, were 
adopted in Sweden. This provided the country with a leading position in environmental law on an international 
level at that time. Those regulations on quarries that were introduced at that point were mainly aimed at 
protecting scenery. However, later, in 1974 the focus shifted giving environmental protection higher importance. 
In 1980’s some improvements in the Swedish environmental legislation were conducted. Some of the main goals 
the legislation were protection of biodiversity, natural and cultural sites, as well as sustainable management of 
natural resources (Government Inquiry, 1996). From 1982 onwards, it became quite difficult to obtain quarry 
permits within the areas of interest for nature conservation. In such cases there had to be a great market demand 
on the natural resources that were of interest (Legislative Bill, 1998). However, it is important to notice that in 
the preparatory works, it was acknowledged that natural resources should be available for extraction to meet 
public and individual needs and benefits. Such attitude put some limits on environmental protection (Legislative 
Bill, 1982). In 1987 government introduced rules on management of land and water in a sustainable way 
(Legislative Bill, 1986). From year 1989 onward, the legislation regarding environmental protection has been 
relevant to cases of quarry. Due to global increase of population, in 1997 it was decided that the management of 
natural resources has to be improved by ten times, which was thought to provide a decent living standard in a 
twenty-year time (Legislative Bill, 1998). 

In January 1999, the Swedish Environmental Code entered into force. The Code combined among others the 
Natural Resources Act, the Environmental Protection Act and the Nature Conservation Act. The Code introduces 
a number of rules and principles, such as the principle of precautionary measures, the polluters-pay principle, 
knowledge on environmental effects, choice of best location, principles on good management and re-circulation 
and etc. The main goal was to make these rules legally binding as well as to attract society’s attention to and 
raise its awareness of importance of environmental protection, which was supposed to lead to reducing the use 
and demand of non-renewable natural resources as well as minimizing damage to the environment (Legislative 
Bill, 1998). 
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The main objectives of the Environmental Code are focused on promoting sustainable development which means 
ensuring a healthy and pleasant environment for both present and future generations. In order to achieve the 
objectives the set of rules are presented in the Code and are supposed to be applied. According to these rules 
society should protect human health and environment; protect and manage valuable natural and cultural 
environments; preserve biological diversity; use land, water and physical environment in a sustainable way5; and 
re-use and recycle natural resources, materials, and energy to maintain eco-cycles of resources (Lundin, 2000). 

Initially according the Nature Conservation Act, commercial operators interested in quarrying gravel, stone, 
rock, clay, sand or any other type of soil, were obliged to apply for a permit to the County Administrative Board. 
Later, this obligation was integrated into the Environmental Code (Rubenson, 2008).  

Environmental Code puts the protection of biodiversity as one of its objectives (Ministry of the Environment, 
2014). Moreover, according to section 3 of chapter 2 of the Code where protective and precautionary measures 
and their application is presented, biodiversity can be protected from damage produced by quarries. The Decree 
of the Protection of Species is mainly aimed at protecting flora and fauna from trade and hunt, but there is no 
regulation of the protection of species related to quarrying activities (NVV Handbook, 2003). However, the 
Decree includes a list species protected under the Birds and Habitat directives. And the red-list introducing 
protected species might also be considered during the process of obtaining permit for a quarrying activity. The 
Decree plays essential role in conducting Environmental Impact Assessments (SLU, 2014). 

An Environmental Impact Assessment (EIA) is a requirement for any quarry application. It gives the court 
opportunity to conduct an overall assessment as it is aimed at identifying all the possible direct and indirect 
environmental damage caused by the quarrying. EIA should also provide sustainable management of natural 
resources and the land in accordance to Chapter 3 and Chapter 4 of the Environmental Code as well as an 
assessment of alternative locations. In some cases when quarrying is based on some special deposits of natural 
resources, alternative locations might not be a requirement, if there are no such locations. But if alternatives are 
likely to exist, insufficiency or even lack of them in EIA can lead to rejection (Ministry of the Environment, 
2014). 

When it comes to protecting areas in Sweden, the body taking a decision has to access all the effects possible to 
happen to the area before making the final decision (NVV Handbook, 2003). Chapter 4 of the Environmental 
Code is focused on geographical areas of national interest in their entirety in view of the natural and cultural 
assets that exist there. According section 1 of the Chapter, development activities can be allowed only if they do 
not go against the requirements of section 2 or 7 of the Chapter, and do not cause significant damage to the 
protected values. In some cases, extraction of materials or substances of national interest may be permitted 
regardless possibility of damage that can be caused by the activity. Section 2 of Chapter 4 provides a list of 
areas, where “special consideration shall be given to the interests of tourism and outdoor recreation” when it 
comes to the issues of permitting any exploiting activities; and Gotland is among the areas listed in the section 
(Ministry of the Environment, 2014). 

Wetlands and forests represent ecosystems that provide a variety of essential habitats and thus, host a lot of 
important species of flora and fauna. Therefore, these ecosystems play crucial role for biodiversity. Their role 
will be discussed more detailed below. Article 4.2 of the Birds Directive points out that the issue of protection of 
wetlands should be given especially high priority. Nowadays wetlands are under serious threat as their number 
continues to decrease around the world. As it is stated in the preparatory works on sustainable environmental 
protection, some activities performed outside protected areas are crucial to be regulated as e.g. water bodies are 
usually sensitive to impacts from outside, which might result in serious damage to ecosystems and the services 
they produce (Legislative Bill, 2009). 

In 2001, in accordance with Article 6.3 of the Habitat Directive which was mentioned earlier, section 28a was 
introduced to Chapter 7 of the Environmental Code. According to the section, exploiting activities in areas that 
belong to Natura-2000 site and are considered to be significantly affected, the permit has to be necessarily 
obtained (Ministry of the Environment, 2014).  

  

4.6. Wetlands and their ecosystem services 

Niering (1985) defines wetlands as areas “where water is the primary factor controlling the environment and the 
associated plant and animal life”. This might seem a very broad definition, however it is in general similar to the 
                                                 
5 Here the term “sustainable way”  means a way “that guarantees a long-term good management from ecological, social, cultural and socio-
economic points of view” (Lundin, 2000) 
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definition given in the Convention on Wetlands (Ramsar Convention). The Convention was established in 
Ramsar, Iran in 1971 and represents “one of the oldest global environmental intergovernmental agreements” 
(MA, 2005e). According to the Convention, wetlands are “areas of marsh, fen, peatland or water, whether 
natural or artificial, permanent or temporary, with water that is static or flowing, fresh, brackish or salt, including 
areas of marine water the depth of which at low tide does not exceed six metres”  (Ramsar, 1971). This is a 
broad definition and it comprises near-shore marine and coastal wetlands (e.g. coral reefs, estuaries, mangroves, 
etc), inland wetlands (e.g. lakes, peatlands, riversmarshes, caves, karst, etc), and human-made wetlands (e.g. 
reservoirs, fish ponds, rice fields (paddies) and etc).The main goal of the Convention is “the conservation and 
wise use of all wetlands through local, regional and national actions and international cooperation, as a 
contribution towards achieving sustainable development throughout the world” (Ramsar, 1971). 

According to estimations presented in the Ramsar Convention, wetlands cover approximately 7.48–7.78 million 
km2 in the world, which is just a tiny part of the surface of the earth (Zedler & Kercher, 2005). However, 
wetlands play an essential role by providing a variety of vital ecosystems services (MA, 2005e). Among all the 
numerous ecosystem services delivered by wetlands, are regulation of rainwater runoff and drought; formation 
and maintenance of soil; air and water purification; waste assimilation and detoxification; seed dispersal; control 
of pests and disease; nutrient cycling; pollination of plants; maintenance of biodiversity for agriculture, 
pharmaceutical purposes, development, and etc; climate stabilization; protection from harmful UV radiation; 
moderation of extremes of waves, wind and temperature (Pagiola et al., 2004). Most of the ecosystem services 
provided by wetlands are presented in Table 2. Out of all the services provided by wetlands, four are the most 
significant and carry the highest value; those are water quality improvement, biodiversity support, carbon 
management and flood moderation (Greeson et al., 1979). 

Biodiversity is quite often the main reason that there are concerns about protecting wetlands. Some rare plants 
and different species of fish, shellfish, and waterfowl are given the highest concern and attention. Wetlands 
represent ecosystems with special conditions for habitats (presence of water, high plant productivity, etc). Such 
conditions attract a great number and variety of animal species that in many cases are endemic and depend 
completely on wetland ecosystem. 

Those wetlands that have shallow water play a vital role in detaching nitrates from the waters flowing through. 
The denitrification happens when nitrates – that are found in aerated water – are reduced by anaerobic bacteria – 
which is present in anoxic soil – to nitrogen gas (Zedler & Kercher, 2005). According to some studies, wetlands 
can decrease the concentration of nitrate by more than 80% (MA, 2005e). 

As it was mentioned before, wetlands contribute essentially in controlling global climate, mostly through the 
processes of sequestering and releasing vast quantities of carbon (MA, 2005e). Nowadays, more and more 
attention is paid to the role and importance of wetlands as regulators of climate. There is a great amount of 
carbon stored in wetlands, especially in their soils. Wetlands represent the largest element of the terrestrial pool 
of biological carbon around the world (from 44% and up to 71%), storing approximately 535 gigaton of carbon 
(Mitra et al., 2005). Also, according to some researches, some wetlands (especially coastal wetlands) show great 
capacity for carbon sequestration. Possibly due to wetlands’ ability to constantly accumulate and bury sediments 
rich with nutrient, they are able to accrete carbon over long periods of time and at larger amounts than any other 
ecosystem (Brevik & Homburg, 2004; Choi & Wang, 2004). 

Wetlands (both inland and coastal) affect significantly and thus play an essential role in the water (hydrological) 
cycle, which therefore means that wetlands contribute greatly to the supply of water for the society for all its 
needs, such as drinking purposes, transport, energy and irrigation. However, even though wetlands influence the 
water cycle significantly, they are themselves being supported remarkably by global water cycle (MA, 2005e). 

Even though it is well-acknowledged that inland wetlands deliver a great range of hydrological services, “the 
nature and value of these is not consistent” (MA, 2005e), and quite a lot of them are not comprehended well 
enough. Some of the most well established hydrological services provided by wetlands are groundwater 
recharge, reduction of floods, regulation of river flows (to be more precise, the increase of low flows which 
happens due to ability of wetlands to perform as sponges and thus absorb water during wet periods and release it 
later during dry periods) (MA, 2005e). 

Changes performed to water regimes have seriously influenced the migration patterns of fish and birds as well as 
the structure of riparian zones. The modifications have also provided a free access for invasive alien species, as 
well as played major role in overall loss or decline of biodiversity of freshwaters and inland fishery resources. 
According to Millenium Ecosystem Assessment (MA, 2005e), modifications in the use of land and loss of 
habitats, along with the worsening and degradation of both non-breeding and breeding wetland habitats, are well 
acknowledged to be the most important causes of the widespread pattern of declining populations and species of 
water birds.  
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One of the most important things to understand and remember when talking about wetlands and their 
conservation is that safe drinking water and sanitation influence significantly human health. This means that in 
the case of the degradation and pollution of inland waters, humans are most likely to experience illness or even 
death (MA, 2005e).  

 

Table 2. Ecosystem Services Provided by Wetlands (MA, 2005e) 

Services Comments and Examples 
Provisioning  
Food  
 
 

production of fish, wild game, fruits, and grains 

Fresh water storage and retention of water for domestic, industrial, and 
agricultural use 

Fiber and fuel production of logs, fuelwood, peat, fodder 
Biochemical extraction of medicines and other materials from biota 
Genetic materials genes for resistance to plant pathogens, ornamental species, 

and so on 
Regulating  
Climate regulation  
 

source of and sink for greenhouse gases; influence local 
and regional temperature, precipitation, and other climatic 
processes 

Water regulation (hydrological flows) groundwater recharge/discharge 
 

Water purification and waste treatment retention, recovery, and removal of excess nutrients and 
other pollutants 

Erosion regulation retention of soils and sediments 
Natural hazard regulation flood control, storm protection 
Pollination habitat for pollinators 
Cultural  
Spiritual and inspirational  
 

source of inspiration; many religions attach spiritual and 
religious values to aspects of 
wetland ecosystems 

Recreational opportunities for recreational activities 
Aesthetic many people find beauty or aesthetic value in aspects of 

wetland ecosystems 
Educational opportunities for formal and informal education and 

training 
Supporting  
Soil formation sediment retention and accumulation of organic matter 

 
Nutrient cycling storage, recycling, processing, and acquisition of nutrients 

 

 

4.7. Forests and their ecosystem services 

According to the U.N. Forest Principles of 1992, forests globally carry multifunctional and multiservice purpose 
which were given the following definition: “Forest resources and forest lands shall be managed and used 
sustainably to fulfill social, economic, ecological, cultural and spiritual needs of present and future generations” 
(Forest Principles, 1992). Forests provide a great number of various ecosystem services that are valuable on all 
temporal and spatial levels. Those services include all the types of ecosystem services – regulating, provisioning, 
supporting, and cultural services. There are around 100 various forest services represented in some of national 
classifications, for example regulation and protection of water, delivery of wood for fuel and industry, 
ecotourism, historical and spiritual values (Mather, 1999; Шейнгауз & Сапожников, 1983). Figure 3 represents 
classification of the main ecosystem services provided by forests. All the different forest services are closely 
connected to each other in a number of different ways, such as tolerant, conflicting, synergistic, mutually 
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exclusive and etc. Therefore, one of the main challenges of the forest management is the idea of its multiservice, 
which might be pretty explicit in theory, but difficult when it comes to practice, as in most of the cases difficult 
choices and compromises are required. 

 

 
 

Forests play a significant role in providing storage for terrestrial biodiversity in several valuable dimensions. 
Those dimensions are compositional diversity (for instance, total number of different floral or faunal species, as 
well as endangered species), functional diversity (“the impact of major processes and natural and human-induced 
disturbances”), and structural diversity (for example, age structure, species mixture, areas of forests, and etc.) 
(MA, 2005b; Noss, 1990; Paumalainen, 2001). 

The existence of biodiversity of forests represents one of the most important elements of the biodiversity of the 
earth.  Also, forest biodiversity has a great functional value by providing a vast amount of biological resources 
essential in the life of the society. Those are the main reasons why importance of forest biodiversity has been 
recognized by a number of different bodies and studies, including the Convention on Biological Diversity 
(Heywood et al., 1995; WRI, 1992). According to some recent researches, biodiversity also plays vital role in 
sustaining functioning of ecosystems, and thus the ecosystem services that are provided by forests (Naeem et al., 
1999). Therefore, it is obvious that biodiversity represents a solid foundation for many of the services delivered 
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services 

Amenities 

Social 
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Industrial 
wood 

Fuel wood 
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Fig.3. Ecosystem services provided by forests (MA, 2005b) 
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by forest. Moreover, biodiversity can be seen as a “vast storehouse of information” that can be the base for future 
ecosystem services (MA, 2005b). 

Over the past several decades, systems of protecting areas and their development have been overall one of the 
main paths of biodiversity conservation. One of the effects of this trend was a great amount of forest getting the 
status of protected areas (MA, 2005b). 

There are a lot of regions in the world, where forests are the most essential element in providing protection of 
soil, water, households, and fields, stabilizing natural landscapes, as well as preventing or reducing landslides 
and floods (MA, 2005b). 

One of the most vital ecosystem services delivered by forests on a global scale is regulation of hydrological 
cycles and processes. Overall around the world, some of the hydrological functions provided by forests include 
regulation of total runoff and redistribution of surface and belowground runoff; decrease of evaporation and 
increase of precipitation; prevention and reduction of the consequences of floods; smooth of the seasonal course 
of river discharges; protection of landscapes against soil landslides or erosion; protection of river banks against 
destruction; increase of total annual river runoff; prevention of reservoirs from siltation; maintenance of water 
quality; and etc (Рахманов, 1984). However, it is important to remember that even though forests influence 
significantly hydrological processes and cycles overall around the world, this influence changes with forest type, 
landscape and biome (MA, 2005b). 

One of other vital functions performed by forests is their influence on global carbon cycle, which thus means 
involvement in controlling the global climate system. There are two main aspects of forests that determine this 
role. The first one is represented by the ability of the forests to accumulate the greatest part of terrestrial 
ecosystem carbon of the planet. And the second one is the great capacity of forests (just like wetlands as it was 
discussed earlier) to perform carbon sequestration over long periods of time (MA, 2005b). Wood and soils are 
able to accumulate and store carbon over longer periods and in larger quantities than other ecosystems (Field & 
Raupach, 2004). Such role unites forests and wetlands that also play an extremely valuable role in carbon 
sequestration.   

Finally, apart from providing all the practical utilitarian functions, forests are also essential for the cultural, 
spiritual, and social purposes (MA, 2005b). 
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5. Description of site on northern Gotland 

5.1 Northern Gotland, area around the proposed quarry 

Lake Bästeträsk and the surrounding area (approximately 5 000 ha) have been proposed by the Swedish EPA to 
be a national park, and consist of extensive undisturbed rocky-ground and wetland complexes as well as forests 
and lakes with rich biodiversity (Figure 4). The limestone pavement forms mosaics of marshes, wet meadows, 
streams, small lakes and pine forests within kilometers-long area.  Most of the area represents nature of national 
interest for conservation and its forests are mostly included in the program on conservation of pine forests on 
calcareous substrate (Nitare, 2009). In general the territory consists of nine areas designated by the government 
as the EU's Natura 2000 areas: Hoburgsmyr, Mölnermyr, Rutemyr, Bräntings haid, Gildarshagen, Vitärtskällan, 
Hässleänget, Bästeträsk, Kölningsträsk, which is 3 448 ha in total. There are also four nature reserves – Sigfride, 
Grodde, Horsan, Gotlandskusten – which cover altogether approximately 492 ha. Thus, 3 940 ha of the area 
(which is around 36 percent) is covered by protected nature (Petersson, 2012). The whole area is of national 
importance for nature conservation, according to the Environmental Code. This is one of the Gotland's last large 
contiguous and pristine natural areas where marshes and other wetlands have not been drained out and pine 
forest is old-growth forest (Naturvårdsverket, 2008). 

The area affected by limestone quarrying (Figure 5) can in general be said to cover the land between 
Kappelshamn Bay on the west and the highway between Lärbro and Fårösund on the south. The borders on east 
are represented by Fårösund and Östersjön on the north (Petersson, 2012).  

The parishes involved and under possible affect from the proposed quarry are Lärbro on the southwest, Rute on 
the southeast, Bunge on east and Fleringe on the north and northwest. The area is approximately 110 km2 (or 11 
000 ha), including marshes (lakes). The center of the area is the lake Bästeträsk, which is the largest lake on 
Gotland and represents a great reserve of water for the island (Petersson, 2012).  

Historically, the landscape has been used for extensive forestry and grazing (mainly sheep) on highlands. More 
extensive field areas can be found only in Fleringedalen (Petersson, 2012). The rocky ground in the woods in 
northern Gotland did not give good pasture and the trees grew too slowly for forestry, which was the reason why 
it stayed untouched (Nordlander & Oldén, 2013). 

Bedrock is rich with limestone that was previously used for lime kiln, and there are small open-pits with adjacent 
ovens in the forests. Larger quarry operations were conducted later around Ar on the north and Bläse on the 
northwest. Nowadays, large quarries situated around Storugns in Lärbro (Nordkalk) and Stuck in Bunge 
(Svenska Mineral, SMA) have the major industrial impact. Both amount of mining and the areas used for it have 
increased rapidly in recent years (Petersson, 2012).  



20 
 

 

The companies that are operating already in the area have applied for expansion of their activity (SMA) and the 
creation of new pits (Nordkalk). The limestone industry has previously been localized on the coast of the area’s 
outer borders; however, with Nordkalk's plans for a new quarry at Ducker in Bunge the industry can affect more 
untouched and centrally located places of the area, including two Natura-2000 sites (Bräntings haid och 
Bästeträsk) that border directly the quarry. This is also a place where water flows from Bräntings haid through 
sites of extraction to the lake Bästeträsk. There is thus a risk that the rich fens to the south would be drained or 
dammed, and thus surface water and spring water that flows to the north from the quarry would disappear 
(Petersson, 2012).  

5.2 Biodiversity of Northern Gotland 

The main types of ecosystems presented in the area are sparse pine forests on limestone. However there are also 
limestone glades, limestone chips, wetlands, etc. There is a number of small rivers flowing through the area 
mainly from south to north. Some of these rivers supply Lake Bästeträsk whose water is in general drinkable 
without purification (Petersson, 2012). 

The sparse sunlit pine forest contains a lot of old trees and a plenty of dead wood. The wood is a perfect host for 
larvae of rare beetles and and some unique species of Hymenoptera. Among some most interesting beetles there 
are Bothrideres contractus (EN)6, Buprestis novemmaculata (VU) and Pedostrangalia pubescens (VU) (Bohman 
& Franc, 2010), and among protected wasps there is Scolia hirta (NT). 

A good amount of larvae in the trees becomes food for woodpeckers, out of which woodpecker Dryocopus 
martius (protected by Bird Directive, BD) is probably the most typical. Also, such species as boreal owl 
Aegolius funereus (BD) and Stock dove Columba oenas build their nests and raise pulli in good safe conditions. 

                                                 
6 Every five years the Swedish Environmental Protection Agency renews the Swedish Red List. The List includes species that are greatly 
reducing or are very rare or, at worst, are in danger of disappearing within Swedish natural ecosystems. The different categories represented 
in the List are: Near Threatened (NT), Vulnerable (VU), Endangered (EN), Critically Endangered (CR) and Regionally Extinct (RE) 
(Gärdenfors 2010) 

Fig. 4. Types of ecosystems of the area around Lake Bästeträsk (Nordlander & Oldén, 2013) 
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Pine trees also provide great support for the nests of both white-tailed eagle Haliaeetus albicilla (NT & BD) and 
golden eagle Aquila chrysaetos (NT & BD) (Petersson, 2012). 

 

 
Fig. 5. A map of the north eastern Gotland (Petersson, 2012) 

 

There are glades with thin layer of soil in the sparse forest. Those glades are covered with Sedum and thyme 
Thymus serpyllum. In sunny summer days there are abundantly presented butterflies Apollo Parnassius Apollo 
(NT & Habitat Directive, HD) and Large Blue Maculinea arion (NT & HD) in this area. There can also be found 
Streaked Wave Scopula virgulata (VU), which – within Sweden – is presented only on Gotland. In the open 
spaces of the forest there can also be found European nightjar Caprimulgus europaeus (NT & BD), as well as 
Woodlark Lullula arborea (BD) (Petersson, 2012). 

Those parts of the forest that are drier and are located on a rocky ground contain some rare plants such as 
Anemone sylvestris (NT), Pulsatilla patens (NT & HD), Hypericum montanum (NT), Chimaphila umbellata 
(EN), Orobanche alba (NT), Cephalanthera rubra (VU) and Orchis spitzelii (VU) (Petersson, 2012).  

In September 2011, an inventory of fungi was done in the forest Ojnare forest where Nordkalk is planning to 
open a quarry (Jeppson, 2011). 14 species were red-listed, among which the rarest were Geastrum berkeleyi 
(EN), Ramaria broomei (EN) and Cortinarius russeoides, a newly described species without Swedish name, 
previously counted as C. mussivus (VU). On a spot of clearing up for a Stuck limestone quarry, there is a great 
amount of Cerastium brachypetalum (EN), which together with Chimaphila umbellata are threatened by an 
expanded pit. In the northwest from Bästeträsk, there can be found white Cephalanthera longifolia and its hybrid 
with the red type of the species. There are also some rare examples of Sorbus meinichii (VU & HD) and 
Coronella austriaca (VU & HD) (Petersson, 2012). 
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There is a great number of wetter depressions strewn in the sparse woodlands. On muddy edges can sometimes 
be seen such plants as Arenaria Gothica (VU), Fumana procumbens (NT), Euphorbia exigua (VU), Galeopsis 
ladanum (NT), Inula ensifolia (VU) and Anacamptis pyramidalis (NT) (Petersson, 2012).  

Wet meadows are mostly covered with not only Molinia caerulea and Sesleria caerulea, but also by Carex 
hostiana (NT). This is also a habitat for many orchids, e.g. Dactylorhiza incarnata, D. ochroleuca, D. cruenta, 
Epipactis palustris and Gymnadenia conopsea. There is also a number of species of dandelions that can be found 
in the late spring, such as Taraxacum intercedens (EN), T. decolorans (NT) and T. crocinum (NT) (Petersson, 
2012). 

On the limestone rocky plains grows mostly crustose lichens. In the spring the plains are covered with the white 
flowers of Cerastium semidecandrum, C. pumilum and Saxifraga tridactylites. In the larfe cracks in the rocks 
where the environment is more humid, small trees get conditions to survive. Among such trees are Sorbus 
intermedia, S. hybrida and Fraxinus excelsior (VU). There are also Asplenium ruta-muraria and A. trichomanes 
ssp. Quadrivalens presented in this area. In some cases rare Psora testacea (VU) can be found in escarpment. It 
is quite abundant on both west and east of Mölnerbäcken in Fleringe where Nordkalk is planning to build a road 
connecting Bunge and the harbor at Storugns (Petersson, 2012). 

In Mölnerbäcken, Oenanthe fistulosa (EN) and the island’sunique grass snake Natrix natrix ssp. gotlandica (NT) 
–which according to some scientists should be given the status of separate species – can be found. Stream 
Mölnerbäcken drains on the south Mölnermyr, a bog that gets its water from nearby sources. The sources are the 
starting point for the area's small streams, that form a sort of fens which have unique flora (Sundberg, 2006). The 
most dominant and typical plant is Schoenus ferrugineus, which “hosts” also a half-parasitic Euphrasia 
salisburgensis schoenicola (NT). It has stayed in the area after the last ice age, separated itself from the closely 
related alpine plant  E. s. salisburgensis and is a unique plant of Gotland nowadays. Another relic from colder 
conditions in the same environment is Pinguicula alpine (Petersson, 2012). 

There can be seen Potamogeton coloratus (VU) with its brown, thin leaves in the running water coming from the 
sources. There are also some shells in the water, for example Vertigo geyeri (NT & HD). Mölnermyr is mainly 
presented by Schoenus nigricans along the edges and Cladium mariscus in the center. Circus pygargus (EN  
BD), nests around wetlands, but hunts in the open and drier land in the surrounding area (Petersson, 2012).  

Lime saturated swamps are rich with pondweed Charales, and rare Najas marina. On Storholmens in Bästeträsk, 
nest a large number of Somateria mollissima (NT), which is unique for freshwater. Actitis hypoleucos (NT) is 
common species on the shores of the lake.  And in the water one can find Dytiscus latissimus (HD), Cottus gobio 
(HD) and Astacus astacus (CR & HD). There is a plenty of orchids in a marshy swamp near the Lake Bästeträsk, 
including the Liparis loeselii (VU & HD) (Petersson, 2012). 

To the southwest from Bästeträsk lies Hässleänget which represents a part of the EU Natura-2000 network. In 
the hazel groves that gave the meadow its name, grows unusual grass Bromopsis benekenii (NT); on the drier 
slopes can be found Trifolium montanum (NT), Melampyrum cristatum (NT) as well as rare Cerastium 
subtetrandrum (NT). In more humid parts here is a plenty of orchids; and there is Crepis praemorsa (NT) and 
Campanula glomerata ssp. glomerata growing on the edges (Petersson, 2012). 

There are spruce forests are represented in the southeast, especially in reserve Bluttmo-Gildarshagen, where 
forest is rich with red-listed lichens (e.g. Ramalina thrausta (EN), Evernia divaricata (VU), Arthonia 
cinnabarina (EN), etc) and fungi (e.g. Albatrellus subrubescens (VU), Cortinarius corrosus (VU), C. 
fuscoperonatus (VU), C. pseudoglaucopus (VU), and ten other red-listed species (all NT)) (Petersson, 2012). 

Therefore, the area around the Lake Bästeträsk is extremely diversified, in terms of biodiversity, with a very 
wide range of rare and endangered organisms representing different groups, many of which are red-listed in 
Sweden. Many are also protected under the EU Birds Directive or the Habitats Directive. According to the latter 
directive, valuable preferred habitats  are richly represented in the area (Petersson, 2012). 
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6. The case of Bunge Ducker 
In this chapter the main issues that arose during the decision-making process in the case of Bunge Ducker will be 
discussed and the main stakeholders involved in the process will be presented approaching, thus, the problem 
from the perspective of Hierarchy Postulate P2 as well as Awareness Postulate P6 of the HES framework. 

6.1 Application for limestone quarrying at Bunge Ducker 

In 2006 Nordkalk applied for a permit for quarrying in Bunge Ducker as well as a permit for conducting the 
related water activities. The main plan of the company was to extract 2.5 million tonnes of limestone per year for 
approximately 25 yearsl. In 2008 the Environmental Court, being the first instance, heard and ruled against the 
application. Nordkalk appealed, and in 2009 the Environmental Court of Appeals heard the case and gave 
permission to the quarry, reversing thus the decision of the Environmental Court. The case was sent back to the 
Environmental Court to grant the permit and to specify the conditions. Three governmental bodies and eleven 
concerned parties represented a group opposing Nordkalk (Hamburger, 2012). In 2011 Nordkalk introduced a 
new water activity action plan. The Environmental Court decided that the plan changed essentially the 
conditions, and hence repealed the legal validity of the decision of the Environmental Court of Appeals. This 
became a reason why the Environmental Court rejected the permit, and Nordkalk appealed the decision once 
again. In 2012 the Environmental Court of Appeals heard the case and – once again – gave permission for 
quarrying. This time the permit was granted together with an enforcement order and the conditions set by the 
Court itself. As a result, the claim was contested by the Swedish Environmental Protection Agency and the 
County Administrative Board (Hamburger, 2012; Nordkalk, b, 2014).  

In the very beginning of the process, in 2006, the Geological Survey of Sweden stated that the limestone deposit 
at Bunge is a spot of national interest for mineral quarrying. The deposit represents unique and highly valuable 
spot for the Swedish demand on limestone. It also plays a great role in maintaining future investments. 
According to the Geological Survey, the only nearest deposit of similar value and quality could be found in 
Southern Poland. However, in the case of Poland, the environmental impact would be greater and more harmful 
due to the transportation factor. According to Nordkalk, Bunge Ducker was the most appropriate of all the 
proposed alternative locations, because other deposits were either too shallow or too small, or too close to the 
Natura-2000 sites (Huburgsmyr, Mölnermyr), which Nordkalk had already agreed to stay away from 
(Hamburger, 2012; Nordkalk, b, 2014).  

Nordkalk already represents one of the largest employers on Gotland. Opening a quarry would obviously give 
benefits to the society and provide around 150 jobs for approximately 25 years. Also, it is important to notice, 
that not opening a quarry would imply the loss of sales to Nordkalk for approximately 150 suppliers on Gotland 
in the future (Nordkalk, 2014a). 

The group opposing Nordkalk argued that the area and its hydrologic system has to stay untouched due to its 
importance in delivering crucial living conditions for essential natural resources. According to scientific research 
(Hamburger, 2012), the flora in wetlands, especially in swamps, changes together with changes in the water 
quality. This means that the quarry could threaten environmental conservation in the area and could harm some 
areas of the Natura-2000 sites, as well as put under risk red-listed and endemic species. It is also important to 
remember that the quarry means dust, vibrations and noise that would also disturb the environment. Finally, 
there is also the conveyer belt that would most likely damage the breeding of the sea and golden eagles 
(Hamburger, 2012). 

The Environmental Court considered the alternative locations presented in the application for the permit 
insufficient and hence, to the Court’s opinion, the interest of nature conservation won against the interest for 
limestone. However, the opinion of the Environmental Court of Appeals was different as it agreed that there was 
a lack of alternative locations for the quarrying (Hamburger, 2012). 

In general, the area that was chosen for the quarry represents national interests for both nature conservation and 
mineral quarrying. 
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6.2. Stakeholders involved in the case of Bunge Ducker and their 
interests regarding the case 

According to the definition provided by International Finance Corporation (IFC) (2012), stakeholders are 
“persons or groups who are directly or indirectly affected by a project, as well as those who may have interests in 
a project and/or the ability to influence its outcome, either positively or negatively”. Stakeholders might be 
represented by “locally affected communities or individuals and their formal and informal representatives, 
national or local government authorities, politicians, religious leaders, civil society organizations and groups 
with special interests, the academic community, or other businesses”. 

The main stakeholders involved in the case of Bunge Ducker are company Nordkalk (business), governmental 
authorities: County Administrative Board, the Environmental Court and the Environmental Court of Appeals, 
some governmental organizations such as the Water Council (Vattenråd) and the Geological Survey of Sweden, 
and some civilians (people living in the neighbourhood, potential employees and people who might lose their 
jobs7). However, the case got more complex due to trade-off between biodiversity conservation and the use of 
natural resources, and different governmental and non-governmental organizations got interested and involved in 
the case (The Green Party (Miljöpartiet de Gröna), Fältbiologerna, The Swedish Society for Nature Conservation 
(Naturskyddsföreningen), the Swedish Environmental Protection Agency).  

Within this research, only those organizations and authorities that are mostly influential, mostly involved and 
mostly outspoken in the media in the decision-making process within the case of the Bunge Ducker were taken 
into account. Those stakeholders are The Green Party (Miljöpartiet de Gröna), Fältbiologerna, The Swedish 
Society for Nature Conservation (Naturskyddsföreningen), the Swedish Environmental Protection Agency, 
Nordkalk, the County Administrative Board (Länsstyrelsen) of Gotland County, the Water Council (Vattenråd) 
of Northern Gotland, the Environmental Court, and the Environmental Court of Appeals. 

The Green Party (Miljöpartiet de Gröna, or the “Green Environmental Party”) is a Swedish political party 
founded in 1981 and based upon green politics (Wikipedia, 2014b). The Party is a part of a global Green 
movement that is aimed at achieving sustainable living. The main goal is to achieve the society that “lives within 
nature’s limits”, realizes its interdependence with the environment and shows solidarity towards ecological 
system, nature, and animals, towards future generations as well as towards other people (The Swedish Green 
Party, 2014). In 2012 The Green Party got involved into the case of Bunge Ducker by creating a project 
Urbersgruppen opposing the mining. 

Fältbiologerna (Nature and Youth Sweden) is a nationwide association for all the young people that have interest 
in the nature and environmental issues. The entire organization is run by people of the age 6 to 25. The main aim 
of the organization is to maintain sustainable development and biological diversity (Fältbiologerna, 2014). The 
organization has been involved in the process of the case of Bunge Ducker since 2008 when the Environmental 
Court heard the case for the first time and made the decision. The organization was the first to start active 
protesting which later attracted more people opposing Nordkalk (Berg, 2014). 

The Swedish Society for Nature Conservation (Naturskyddsföreningen) is one of the largest environmental 
organizations in Sweden that has been active for over a century already. The aim of the organization is to 
develop communication with and try to influence through it politicians, to chase polluters, and to influence 
legislation. The goals are achieved by presenting the most important environmental issues in reports, campaigns, 
books, debates, conferences and through intensive press work. The main areas of focus and work are issues 
related to climate, sea, forest, agriculture, and environmental toxins. Last decades the organization has been 
growing on a global level. At the moment, it works together with and supports over 60 environmental 
organizations across the world, being funded by Sida8 (Naturskyddsföreningen, 2014). By being concerned 
about the possible damage to biodiversity by the quarry and insisting that the environment should be given 
higher priority than the quarry, the Society is opposing Nordkalk. 

The Swedish Environmental Protection Agency is a Swedish public agency that provides an overview of the 
environmental conditions as well as progress within environmental policy of the country. The agency is also 
responsible for “coordinating, monitoring and evaluating efforts, involving many agencies, to meet Sweden’s 

                                                 
7 Nordkalk has a quarry (near Klintehamn) which is running out and therefore they want to expand it to the nearby forest which also has 
limestone. Opening a new quarry would mean closing the existing one and this hence will affect the employees of the existing quarry (Berg, 
2014). 
8 Sida is a “government agency working on behalf of the Swedish parliament and government, with the mission to reduce poverty in the 
world. Through [its] work and in cooperation with others, [it] contribute to implementing Sweden’s Policy for Global Development” (Sida, 
2014) 
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environmental objectives” (The Swedish Environmental Protection Agency, 2014). The Agency works as a 
representative of the Swedish Government. Its area of responsibilities consists of: 

• “compiling knowledge and documentation to develop our own and others’ environmental efforts 
• helping to develop environmental policy by providing the Government with a sound basis for decisions 

and by giving an impetus to EU and international efforts 
• joining in environmental policy implementation by acting in such a way as to ensure compliance with 

the Swedish Environmental Code and achievement of the national environmental objectives” (The 
Swedish Environmental Protection Agency, 2014). 

As it was mentioned before, The Swedish Environmental Protection Agency got involved by contesting the 
ruling of the Court of Appeals. 

Nordkalk is a Finland-based in company producing limestone-based products. Nordkalk operates at more than 30 
different locations in nine countries (e.g. in Norway, Finland, Poland, Sweden, Estonia, and Russia). Nordkalk 
owns quarries and mines in five countries. In year 2013, Nordkalk’s turnover was approximately EUR 357,8 
million. The company employs around 1050 people (Nordkalk, 2014c; Wikipedia, 2014d). 

County Administrative Board (Länsstyrelsen) is the agency of government representatives in each of the 
Counties of Sweden. There is a special Governor in each of the Boards that is appointed by the government for a 
period of six years to lead the Board. The most important task is to ensure that the objectives set by Parliament 
and Government of the country in a number of different policies are achieved while taking into account the 
county's conditions. In other words, the County Administrative Board aims at coordinating “the development of 
the county in line with goals set in national politics” (Wikipedia, 2014a). One of the Board’s responsibilities is to 
take care of the environmental issues within the county (Wikipedia, 2014c), and as it mentioned before, 
according to the Environmental Code, commercial operators interested in quarrying are obliged to apply for a 
permit to the County Administrative Board. As it was mentioned before, a mining company has to apply to the 
County Board in order to get the permit for quarrying. And as it was said earlier, together with The Swedish 
Environmental Protection Agency, the County Board contested the ruling of the Court of Appeals. 

The Water Council (Vattenråd) of Northern Gotland is a local forum that acts as a consultative body to the Water 
Authority of Kalmar and the authorities of the island. This is the place where all the relevant actors can meet and 
discuss common problems and ideas within the area of water issues. All the stakeholders working together on the 
issue of common water resources within the water council and between different water councils, is aimed at 
promoting effective dialogue both within the water council system and between the water councils and 
authorities. The implementation of the Water Framework Directive has led to a new way of thinking about water 
issues. In order to achieve a successful water management, it is important to make sure that a lot of different 
actors are involved in the discussions and the work (Vattenmyndigheterna, 2014; Vattenorganisationer, 2014). 
The Water Council got involved due to possible harm to groundwater by the quarry. By insisting that water issue 
must be given higher priority than the quarry, the Water Council is opposing Nordkalk.  

Environmental Court is special court that hears cases that are related to property registration, planning and 
building issues, as well as environment and water issues. When this type of courts was established on 2 May 
2011, it replaced many different courts, for example, property courts and environment courts that used to exist 
earlier. Examples of the issues or matters heard by the Court can be the following: 

• expropriation 
• permits for waterworks operations as well as environmentally harmful operations 
• property registration, construction and utility easement 
• building, demolition and site improvement  
• site leasehold rights cases 
• health protection, environmental protection, sanitation, contaminated areas and toxic waste 
• planning matters 
• damages and compensation issues with environmental ties 

“A case or matter can be initiated through an application for a permit for operations on waterworks or operations 
which are harmful to the environment” (Sveriges Domstolar, 2014b). 

Environmnetlal Court of Appeals is an instance where one has an opportunity to appeal to in case he/ she does 
not agree with the decision made by the district court. This thus concerns any kind of cases, including the ones 
related to environmental issues, i.e. issues and matters heard by the Environmental Court of Sweden (Sveriges 
Domstolar, 2014a). 
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7. Results 
It was originally intended that semi-structured interviews would be used to obtain information regarding the 
stakeholders’ interest in the case of Bunge Ducker. However, due to a lack of time or an unwillingness to discuss 
the case, as it was still in the middle of the legal procedure, only three organizations were interviewed. Those 
organizations were: 

1) The Green Party (Miljöpartiet de Gröna) represented by Elisabeth Wanneby (Appendix B) 
2) Fältbiologerna represented by Johan Berg (Appendix C) 
3) Water Council (Vattenråd) of Northern Gotland represented by Fredrik Gradelius (Appendix D) 

Those are the organizations representing the group opposing the limestone quarry. Nordkalk that is the most 
important representative of the group supporting the idea of Bunge Ducker has never responded to the email 
regarding the possibility of the company to be interviewed. That is the reason why the main information about 
Nordkalk’s opinion was obtained from their official webpage. 

The results of the interviews showed that the opposing group can only see the area of interest as “a perfect living 
forest with perfect water running down to rivers and the lake” (Wanneby, 2014). At the same time the area is of 
interest to several mining companies (Nordkalk and SMA Mineral), which puts the area under even higher 
threat, and that is something the court should have taken into consideration (Gradelius, 2014). The interviewees 
believe that the environment should be given higher priority. 

The main reasons that led to the conflict – as the interviewees see it – are first of all, that there are two sides in 
this case.  On the one side, it is the nature and unpolluted water (both for now and for the future, both for humans 
and animals), and on the other side it is “employment, work and so on” (Wanneby, 2014). As the opposing group 
sees it, a serious loss of groundwater will most likely take place and thus affect the surrounding areas, but the 
company plays down this risk in the description that they provide to the court (Gradelius, 2014). The company 
claims that the process water will be clean. However, there is no example anywhere in the world of a limestone 
quarry in such type of ecosystem. A couple of times already Nordkalk changed the plan on how exactly the 
process of cleaning the water will be conducted. Also the area is very popular among people as a place for 
recreation. Moreover, there is an issue of aesthetic pleasure - there are a lot of limestone quarries on Gotland, 
and people know how unpleasant it can look. Finally, there is an issue of species that are endangered that should 
be protected according to existing laws (e.g. Habitat and Bird Directives) (Berg, 2014). 

The main stakeholders involved in the process, according to the respondents, are the Swedish Environment 
Protection Agency, the Swedish Society for Nature Conservation, The Green Party, Nordkalk, the County 
Administrative Board and Fältbiologerna. However, it is also important to include the farmers living on Gotland, 
people that have summer houses there (they are affected by the water issue), and residents of Gotland that work 
on existing limestone quarries and that would be unemployed (Berg, 2014; Wanneby, 2014). 

The main reasons why the organisations got involved in the case of Bunge Ducker and Ojnare forest is mainly to 
protect the nature, water and forest and biodiversity As Wanneby (2014) explained, society needs to consume 
fewer raw materials and has to recycle more, and such an approach creates a goal to recycle more and not disturb 
the untouched areas. The organizations wanted to be heard and supported, and be joined in saving and protecting 
the area (Berg, 2014; Gradelius, 2014). However, some of the interviewees and their colleagues got involved at 
an individual level before their organizations did (Berg, 2014; Wanneby, 2014). 

When it comes to communication with other stakeholders, and most important with the group supporting the 
limestone quarry, there is a general lack of communication between the organizations and Nordkalk. In most of 
the cases the organizations have not had any direct contact with Nordkalk, only through media and sometimes on 
an official level (Berg, 2014; Wanneby, 2014). According to the Water Council, they have participated in some 
information meetings arranged by Nordkalk (Gradelius, 2014). The climax of the lack of dialogue, occurred in 
summer 2012 when Nordkalk “decided to cut a lot of trees” in the area of potential quarrying after the decision 
of the Court, but without establishing a dialogue with the opposing group (which included public) (Wanneby, 
2014). However, when it comes to communication among the different members of the opposing group, there 
was a lack of it until 2012. Since then, communication was improved and has become the central part of 
development of the case. That was the time when organizations and stakeholders opposing Nordkalk got together 
and supported each other (Berg, 2014).  

For the organizations, the best possible outcome of the situation would be the rejection of the application for a 
permission to open a limestone quarry, because this would show that there is a court in Sweden “that stands for 
sustainability over time” and protection of the nature (Wanneby, 2014). Also, according to Berg (2014) opening 
the quarry would provide a fairly small amount of jobs and for a short period of time. As Gradelius (2014) points 
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out, if mining is accepted, the requirement must be of a high commitment to the affected people and properties 
since the groundwater is fragile and it is hard to see the consequence of mining on forehand. There is a large risk 
that it would eventually be necessary to desalinate seawater in order to get drinking water. 

The best solution, according to the interviewees would be to turn the whole area into a national park. It is 
important to understand that Nordkalk is a big international company, and the money they would get from the 
quarrying would mostly go exclusively to them. Sweden as a country would not benefit so much. However, 
making the area a national park would first of all be the base for increased tourism. Tourism is the biggest 
income for Gotland, but Northern Gotland is not visited so much. There are a lot of tourists coming to Visby and 
Fårö, which is a small island off the northern coast of Gotland, which means that those people who go there for 
summer vacations pass by Ojnare forest. Therefore, establishing this are as a national park would make it more 
attractive for tourists, and would bring job opportunities as well, which would be stable in the long run (Berg, 
2014).  

When it comes to Nordkalk’s view of the situation, they first of all put a lot of attention to the importance and 
the great value of lime (a product of limestone) in many different areas (environmental care, industry and 
agriculture, manufacturing a number of products; in purifying drinking water, recycling, neutralizing acidified 
lakes and water systems, sewage treatment etc.). At the same time, it is difficult to find an alternative for 
limestone (Nordkalk, 2014a). 

As compensation for the use of the area for the limestone quarrying, Nordkalk has proposed three different 
options, one of which will be chosen in cooperation with the Provincial Government of Gotland. 

Those options are: 

• “Forest preservation - Nordkalk will set aside 300 hectares of forest in Hangvar, which will become a 
nature reserve. 

• Restoration of wetlands - Nordkalk will support the restoration of wetlands. 
• Research and activities to preserve the pilosella dichotoma9 - Nordkalk will support research devoted to 

the plant” (Nordkalk, 2014a). 

According to the information provided on the official web page of Nordkalk, the conveyor belt – to transport the 
limestone from Bunge to the plant – will be environmentally friendly and will be built in accordance to “the 
area's natural values”. The plan on building the conveyor includes the idea to construct it “slightly above ground 
to allow smaller animals to pass beneath”. There will also be special passages built for larger animals. The 
company also claims that both the groundwater and the surface water of the area will be monitored constantly, 
treated and purified before being returned to the natural conditions (Nordkalk, 2014a). 

On the official web page of Nordkalk, the company explains that “it is inevitable that the plants living in the area 
of the future quarry will disappear; however, all of these plant species are also found in the area surrounding the 
quarry. This means that all the species will survive in the area during and after the quarrying phase” (Nordkalk, 
2014a). 

Finally, Nordkalk realizes that the area around the potential quarry is highly populated and will be such causes of 
inconvenience as “noise, vibration, blast waves and airborne lime dust”. However, “the consequences for 
residents will be monitored continually in accordance with the control program” (Nordkalk, 2014a). 

  

                                                 
9 Pilosella dichotoma is a red-listed plant that will certainly get affected by the limestone quarry (Nordkalk, 2014a) 
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8. Discussion & Conclusion 

Conducting the research on the process of decision-making and the issue of choice between biodiversity 
conservation and use of the resources for societal benefits within the case of the Bunge quarry, gave an 
opportunity to get a good picture of  

1) The potential impact of the decision to start quarrying on biodiversity and ecosystem services 
2) The different stakeholders involved in the case of Bunge Ducker,  their interest in the issue, their 

interactions with each other, and the impact of achieving the interests of one stakeholder at the expense 
of the others 

3) Possible solutions that would fulfill the interests of all of the stakeholders 

Looking at most of the levels concerned and involved in the case gave an opportunity to approach the problem 
from the perspective of Hierarchy Postulate P2 as well as Awareness Postulate P6 of the HES framework.  As it 
was discussed in the work, the issue started initially on the local level, when it was mostly the company 
Nordkalk, County Administrative Board and the environmental Court involved. However, after some time some 
governmental and non-governmental organizations got interested in the case. Spreading information in order to 
attract public attention to the problem, they succeeded in attracting more people from public. When the case 
achieved its phase of big protests, information about the limestone quarry spread outside the country. This was 
important as the area is protected by some of the EU laws – as it was mentioned before, and thus the case can be 
considered the EU level case.  

As it was pointed out before, the area that was chosen for the potential limestone quarry represents national 
interest of both nature conservation and of mineral quarrying. Looking at the case from the perspective of the 
Environment-first Postulate P7 of the HES framework, one can distinguish several main ideas. The area around 
the place of proposed quarrying represents valuable and important ecosystems (most of all, forest and wetlands) 
that provide unique and essential services, both for environment and society. One of those ecosystem services is 
clean drinking water for the most of the population on the island. Also, the area is rich with biodiversity, 
including a lot of rare and unique red-listed species. And as it was explained earlier, biodiversity plays one of the 
major roles in nature’s ability to provide numerous ecosystem services. 

Looking at the problem from the perspective of the Feedback Postulate P4 of the HES framework, one can see 
several main feedback loops for opening the limestone quarry (Figure 6). The latter would most likely affect the 
area around leading to the harm of biodiversity directly (for example, through noise, dust, conveyor, clearing of 
the forest, etc), or indirectly (for example, through disturbing habitats, pollution of the water, etc). The affected 
biodiversity would lead to changes in the process of the area providing ecosystem services, which will affect 
society both directly or indirectly in long-term. There is also another feedback loop – strongly connected to the 
first loop though – which is related to the pollution of the water that will affect both biodiversity in the area and 
the society that uses the water for the drinking needs. Those are environmental feedback loops. However, it is 
important to take into account economical feedback loops. Those as it was shown before are mainly providing 
jobs for 25 years, and using limestone for different societal and economical needs. It was mentioned though that 
there is a strong opinion that the quarry will not provide that many jobs (employment might even drop as the 
opening of Bunge Ducker would mean closure of an old quarry) and only for a short-term. 



29 
 

 
 

Therefore, in the end this leads to a scale with environment conservation and protection on one side and 
development of the society and economy on the other. This is a contradiction that is presented even in the 
objective of the Swedish Environmental Code concerning environmental intrusion related to quarrying permits - 
as it was shown before, the goal is to preserve nature but at the same time to prevent obstacles to utilize natural 
resources. And that is exactly the main reason that led to the conflict around the case of Bunge Ducker. 

When it comes to dealing with such a complex issue of choosing between environment and economy, it is 
extremely important to establish effective communication between the stakeholders affecting and being affected 
by the decision-making on the case. 

As the research showed, there is definitely a lack of proper communication between the main stakeholders. This 
is one of the main reasons the process of decision-making regarding opening the limestone quarry has been 
going on for such a long time already.  

The thesis was mostly focused on such types of participation as “informing” and “delegated power” (according 
to Arnstein ladder of citizen participation).  

As it derives from the information presented in previous chapters, there is a gap and insufficient work on the 
level of “informing”.  As an example, the plan regarding water treatment can be taken. As it was mentioned, 
Nordkalk has changed this plan several times and even though there is some information regarding the 
technology presented on the official web page of the company, it is too general and vague. Moreover, there is no 
good practical example of treating water in mining in such type of ecosystem. In the end, the lack of information 
results in public (which is included in the opposing group) doubting professionalism of Nordkalk and not 
trusting the company. 

As the research showed, the opposing group cannot see any benefit of the limestone quarry, and is hoping that 
the application for a permit to quarry will be denied and the area will be turned into a national park. The main 
point is that there are two completely different views on the situation coming from opposing group and 

opening Bunge 
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harm  to 
biodiversity 

change in process  of 
providing ecosystem 

services 

harm to society 

water 
pollution 

loss of jobs by 
employees of the 

quarry near 
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Fig.6 Feedback loops for opening the limestone quarry 
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supporting group. Both sides have their own “perfect” image and best solution. This is one of the main reasons 
why the process had been going on for so long – lacking dialogue the stakeholders simply keep on insisting on 
their own point of view. This represents a great gap in communication which leads to a gap on the level of 
decision-making.   

The solution of making the area a national park would obviously be perfect for the opposing group, at the same 
time it is good for environment, nature and society as it would provide nature conservation as well as increase 
tourism. However, such solution would not fulfill the interests of Nordkalk. 

The case of Bunge Ducker and Ojnare forest is the example of a greater problem. It represents a baseline for 
more decisions related to cases of mining. 

One of the results of the great protest against Bunge Ducker, was that a lot of organizations in Sweden got 
together, and attracted attention on national (and even international) level. It thus became a base for cooperation 
and a way to link a lot of different protests against other mining cases. And this is a necessity for protecting 
environment on a larger scale. 
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Appendix A. Interview Guide 
 

Introduction 
I am a Master student in Sustainable Development in Uppsala University. At the moment I am working on my 
thesis. The aim of this thesis is to look at the process of decision-making and the issue of choice between 
biodiversity conservation and use of the resources for societal benefits within the case of the Bunge quarry. The 
main questions to be answered are the following: 

1) what is the impact of decision-making and quarrying on biodiversity and ecosystem services 
2) who exactly the different stakeholders are, what their interest in the issue is, how they interact between 

each other, and how achieving the interests of one stakeholder will affect the interests of the others 
3) is there any possible solution that would answer the interests of all of the stakeholders 

Investigating these issues will in the end provide a better understanding of the value of ecosystem services 
provided by the area around the Lake Bästeträsk and the “price” of any potential loss or change in it. A lot of 
attention will also be paid to the Environmental legislation and it effectiveness in such cases. 

In order to obtain information from all sides of the issue, I wish to interview you as a representative of the main 
stakeholder groups involved in the process.  

Each interview consists of three parts and takes approximately 30 minutes. If it is more convenient, the interview 
can be done in writing. During the interview I would like to get your vision of the situation, some information 
about your/ your organisation’s involvement in the process and your opinion about possible solutions to the 
issues at hand. 

 

This is the outline of the interview topics: 

1. General issues with Bunge quarry 
Let us first discuss a bit how you see the whole situation in general. 

1) Could you please give me your own overview of the situation? 
2) What do you see as the main reasons that led to the conflict?  

2. Involvement, communication with other stakeholders 
I would like to discuss your personal/ your organisation’s involvement in the situation and interaction between 
you/ your organization and other actors. 

1) What are the main actors, stakeholders involved in the process? 
2) How long have you been involved in the process? 
3) Why did you/ your organization get involved in the process? What are your/ your organisation’s 

interests that make you involved in the situation? 
4) How would you describe your/ your organisation’s communication with other stakeholders? Do 

you see it as an effective one? Is there any misunderstanding? If yes, what kind of? 

3. Possible outcomes, solutions 
Finally I would like to discuss your vision of the possible solutions to the conflict and expected outcomes. 

1) What would be the best outcome for you/ your organization? 
2) What do you think would be the best solutions to the problem? 
3) What do you think is the most possible (the most likely to happen) outcome? How will this 

outcome affect your area of interests? 
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Appendix B. Interview with Elisabeth Wanneby, The Green Party 
(Miljöpartiet de Gröna) 

 

1. General issues with Bunge quarry 

Let us first discuss a bit how you see the whole situation in general. 

1) Could you please give me your own overview of the situation? 

At the moment, if you think about Ojnare forest – as we prefer to call it because we do not see it as a limestone 
quarry but as a perfect living forest with perfect water running down to rivers and the lake – and we think that 
Supreme Court decided to take it all over again. So the situation begins again – for the third time. It is just a new 
beginning. 

2) What do you see as the main reasons that led to the conflict?  

The bottom of the conflict is that there are two sides. It is very strange – you talk about the nature and water on 
the one side, and on the other side you talk about employment, work and so on. That is wrong to see it like that 
because in this area you have clean perfect water. And what are the costs if you do not have clean water for 
people, for nature, for animals and farmers for agriculture and so on, if you do not guarantee save clean water? 
And I think we have to see that this forest, this area is a perfect area of clean water for now, for the future for 
humans and animals and so on. And that is a big cost if you have to pump and clean water – that costs a lot of 
money. We should talk more about that kind of costs instead of just talking about employments and works now 
or for 25 years. This is a much bigger case that is just nature and water or jobs. What will be left when the 
company has dig out the limestone quarry? What is left for people who want to live and enjoy their living on the 
north of Gotland? And what is left for future generations? We must have laws and protection for this kind of 
nature that is unique in the world. That is a bigger question than just work in 25 years. 

3) Nordkalk claimed to have some very good cleaning system of the water. So they promised to take care of the 
water and make sure that it runs clean in the end to the forest and to the lake. Do you know anything about it? Is 
it an effective system?  

Yes they say that they can fix that up and process water will be clean and so on, but you have never ever 
anywhere in the world had limestone quarry in this type of nature – in the running water to the lake. You have 
never done this in the whole world; there are no examples of such thing. They guarantee that the water will be 
clean but in every process in the court they come up with new information about how they are going to clean the 
water. I think that is bad that they do it every time – we think that they have not thought about this and this. It is 
not professional for such company. We have safety portal that say that nature and water come first if there are no 
guarantees, no safety. And I think this paragraph should be used for this case. Also, Natura 2000 paragraphs.  

2. Involvement, communication with other stakeholders 
I would like to discuss your personal/ your organisation’s involvement in the situation and interaction between 
you/ your organization and other actors. 

1) What are the main actors, stakeholders involved in the process? 

Swedish Environment Protection Agency is very involved. And then SNF. And our organization Urbersgruppen. 
I have been following this for my personal point of view since 2005, but my organization Urbersgruppen has 
been involved in this since 2012. The organization is built on this conflict actually. We thought in 2012 that 
Ojnare forest was saved, but we failed and we had to build the organization to continue to follow the Ojnare 
forest.  

2) Why did you/ your organization get involved in the process? What are your/ your organisation’s interests that 
make you involved in the situation? 

Personally – 2005 – went on a trip, got to know the area and people living there, that is why got personally 
involved. I wanted to involve politicians and others. And then in 2012 we started an organization.  

Our organization is a small organization. We think that we need to protect the nature, water and forest and the 
living on the planet and we have to consume less raw materials and we have to recycle more of our materials and 
minerals. And that is the goal of our organization – to recycle more in the system and not take the untouched 
areas. We have to save them a lot more than we do today. 
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4) How would you describe your/ your organisation’s communication with other stakeholders? Do you see it as 
an effective one? Is there any misunderstanding? If yes, what kind of? 

We do not have a lot of communication with Nordkalk at all because they do not want to have a dialogue, they 
do not want to talk to us at all actually. In summer 2012 they decided to cut a lot of trees, they just wanted to do 
what the law had told them, and dialogue was not for them. 

Dialogue with other organizations that fight against Nordkalk, but it is very personal, we do not have regular 
cooperation or something. Every organization does their work, from their point of view.  

3. Possible outcomes, solutions 
Finally I would like to discuss your vision of the possible solutions to the conflict and expected outcomes. 

1) What would be the best outcome for you/ your organization? 

Miljobalken have to say “no” to these kind of plans from the quarry company Nordkalk. We – Sweden and every 
other country – have to take a map of Sweden and decide “these areas are not for exploiting, because they are 
important now and for further generations” and then we have to say “we can use these area, but not these”, so 
that we do not have such conflicts in future. This conflict will affect all people living around the area and even 
next generation. It is a hard conflict and it will take time to heal and accept what had happened. It is important 
that Miljobalken will take part for the Ojnare forest, because it is so important that we have a court that stands 
for sustainability over time. Otherwise we do not have a law [legal body] to protect the nature. 

2) What do you think is the most possible (the most likely to happen) outcome? 

I think the judge will say “no” to Nordkalk. 

3) How will this outcome affect your area of interests? 

If Miljobalken says “yes” to Nordkalk, we take the case to EU. 
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Appendix C. Interview with Johan Berg, Fältbiologerna 
 

1. General issues with Bunge quarry 
Let us first discuss a bit how you see the whole situation in general. 

1) Could you please give me your own overview of the situation? 

As I understand it, Nordkalk has a quarry (near Klintehamn) which is running out and therefore they want to 
expand it to the nearby forest which also has limestone. So they made a couple of test quarries and they came out 
positive so there was limestone. And they asked for permission and after a number passes through the court 
system and various appeals they finally got permission in 2012. And there were protests against that. That’s like 
a summary. And the reason for us in getting involved is of course that the area should be protected because it is 
surrounded by the areas which are protected which will be affected by the limestone quarry and the area between 
is also the same kind of forest. 

2) What do you see as the main reasons that led to the conflict?  

They wanted to build the limestone quarry seven years ago, and Fältbiologerna and people who live there have 
been protesting almost the whole time, but when it came to be demonstrations, it was already something that was 
active in the community. So demonstrating was like the final step. But there are a lot of interests – like water 
interest is central to the farmers, and many people like the area, like to walk around it. Also, there are a lot of 
limestone quarries on Gotland, and people know how it looks (when there is a limestone quarry) and they think 
it’s ugly. And there is also an issue of species that are endangered that should be protected according to existing 
laws (Habitat and Bird Directives, so EU level protection). There are many of such species in the forest. And 
there are also laws in Sweden according to which it is impossible to build anything in the area where these 
species are (at least one of these). And that law completely got scrubbed by the government a number of years 
back. So just recently it was protected because of these species and now none of these species is enough because 
of the change in law. The law was change around 5-7 years ago, I think just before it all started. The text of the 
law was formulated in a bit fluffy way and was considered that it should be redone, but it was repealed and there 
was nothing ever to replace it. It was a part of a political process. And there was a discussion that it was 
unnecessary because these areas were protected by other laws which I guess no one was certain about.  

2. Involvement, communication with other stakeholders 
I would like to discuss your personal/ your organisation’s involvement in the situation and interaction between 
you/ your organization and other actors. 

1) What are the main actors, stakeholders involved in the process? 

The farmers living on Gotland, people that have summer houses there (they are affected by the water issue), and 
there are residents on Gotland that work on existing limestone quarry that would be unemployed. So I would 
consider them stakeholders also. Then of course the company. And then when it comes to influencing the 
decision, I am not really sure, but I know that the County Board has a lot to say about it and then of course the 
Environmental Protection Agency. And then of course, Fältbiologerna as an environmental organization has 
concern about the area. And when we (Fältbiologerna) got involved in the beginning, it was people who lived on 
Gotland, so they were protesting for their own place to live. And then they were joined by people who agreed 
with them and wanted to support them.  

2) How long have you been involved in the process? 

Since the first Court (Miljödomstolen) gave the verdict, and that was seven years ago I think. I do not think we 
got involved until they actually got the first permit. 

3) How would you describe your/ your organisation’s communication with other stakeholders? Do you see it as 
an effective one? Is there any misunderstanding? If yes, what kind of? 

If you look at the time frame of the final struggle, I think the answer is different from the earlier years, because 
our involvement was more like we had a demonstration every now and then every time there was an appeal, or 
new step in the court process. And I do not think there was much discussion with other stakeholders. There was 
not any official communication or involvement. And that changed a lot in 2012. And then I think it was this 
communication that became the central part of the result and how it developed, because we were supported and 
we got together with several other organizations and stakeholders. So then I think the communication was more 
direct and on site, and by phone, emails and etc.  
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But I do not think we ever had any direct contact with Nordkalk. As I see it, they are not very open to the 
discussions. On an official level we talked sometimes. We mostly communicated through the media. 

3. Possible outcomes, solutions 
Finally I would like to discuss your vision of the possible solutions to the conflict and expected outcomes. 

1) What would be the best outcome for you/ your organization? 

I think the best outcome for this process has happened because Ojnare is the example of the greater problem. 
And what happened with the aftermath of this big protest, was that a lot of organizations in Sweden got together, 
because there are a lot of mines that are being built right now because the law has been changed which made it 
very cheap to build mine in Sweden. And suddenly everyone wants to build mines in these protected areas, so 
there a lot of areas that are in danger. And when this come up on the national scale and got headlines, it became a 
base for a cooperation between a lot of different protests. And I think that was a necessity for protecting 
environment on a bigger scale. In one sense, that was the best possible outcome that we could affect. And of 
course we hope for the first Environmental Court to strike down the appeal to build the limestone quarry, 
because the amount of jobs would be very few and for a short period of time. Even when taking into account 
other stakeholders, they would not benefit as much from the limestone quarry in a long run as they think (or as 
they describe). So then would be the best outcome, but then of course after the first Environmental Court has 
strike down the result, we hope that Nordkalk would not appeal to next level but I am absolutely sure they will. 
So then the best result would be if that court also decides that they cannot build the limestone quarry.  

2) What do you think would be the best solutions to the problem? 

To me the only stakeholders who have the right to this matter are the people who are working at the limestone 
quarry, because they are affected by the limestone quarry directly. As for company Nordkalk, they are an 
international company, and the money they would get would come mostly exclusively to them. Sweden as a 
country would not benefit so much. And the only fair way to look at it is the people who live there. So I think the 
best solution would be that the whole area becomes the national park. And this is the base for increased tourism. 
And tourism is the biggest Gotland’s income, but Northern Gotland is not visited so much. A lot of people are in 
Visby and in Fårö which is an island next to Gotland, so a lot of people go there for the summer vacations and 
pass by Ojnare. So I think if it became national park, that would be more attractive, and would bring job 
opportunities as well, which would be stable in the long run.  

3) What do you think is the most possible (the most likely to happen) outcome? 

I do not think they will get permission to build the quarry because as I understand even according to existing 
laws, they can’t prove that the protected areas will be protected and will not be affected. So I think the most 
likely outcome will be that they get “no” and they appeal and a “no”. And I actually think if they get “no“ in the 
first instance, that the next court will even consider it. But I am not sure. 

4) How will this outcome affect your area of interests? 

In one way it will be very positive for the organization if Nordkalk gets “no”, because it will prove that young 
people who actually did something about actually managed to affect it. So that will give us a good view in the 
public eye on Gotland and in the region. It will prove that protection of the environment is an important thing. 
Because the company had legal right to build the limestone quarry and we did not have in some ways legal right 
to stop this in the way we did (sitting in front of the machines). This is an extreme way, so it would be good that 
we chose the right time to protest in this way. It would also mean that we could go and visit this area and do 
camping and simply be in it.  



42 
 

Appendix D. Interview with Fredrik Gradelius, Water Council (Vattenråd) 
of Northern Gotland 

 

1. General issues with Bunge quarry 
Let us first discuss a bit how you see the whole situation in general. 

1) Could you please give me your own overview of the situation? 

I representing a Water caring organization, called “Norra gotlands vattenråd”, our purpose is to look out for 
locally water issues hand be a connection from government to the people in area on north of Gotland. From our 
point of view we toke the stand that this issue was to big for us to engage in, but we wrote to the court that the 
should carefully take a bigger area in consideration, due to the two different companies that applied individually 
a request of mining activity, and that this would be taken into consideration.  

2) What do you see as the main reasons that led to the conflict?  

I think that this conflict is mainly about the loss of groundwater that will affect a new area and that the company 
decreases this risk in the description to the court. 

2. Involvement, communication with other stakeholders 
I would like to discuss your personal/ your organisation’s involvement in the situation and interaction between 
you/ your organization and other actors. 

1) What are the main actors, stakeholders involved in the process? 

We have made a writing to the court that they must take a bigger area into consideration, two companies that has 
applied on two mining close to each other. 

2) How long have you been involved in the process? 

Only for this writing in the beginning of the handling, we consider our organization to have too little knowledge 
about this question. 

3) Why did you/ your organization get involved in the process? What are your/ your organisation’s interests that 
make you involved in the situation? 

We wanted to be heard from, the main reason of our organization is to care about the groundwater. 

4) How would you describe your/ your organisation’s communication with other stakeholders? Do you see it as 
an effective one? Is there any misunderstanding? If yes, what kind of? 

We have participated in some information meetings, arranged by Nordkalk. 

3. Possible outcomes, solutions 
Finally I would like to discuss your vision of the possible solutions to the conflict and expected outcomes. 

1) What would be the best outcome for you/ your organization? 

If mining is accepted the requirement must be of high commitment to the affected people and properties, we 
don’t want to filter seawater to get drinking water. The groundwater is fragile and hard to see the consequence of 
mining on forehand. 

2) What do you think would be the best solutions to the problem? 

There is no good solution to the problem. The safe solution would be to not apply to mining. 

3) What do you think is the most possible (the most likely to happen) outcome? 

I think both outcomes are equal probable. 

4) How will this outcome affect your area of interests? 

If there will be a mining I think the groundwater will be lost in the area 
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