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Abstract 
With the growing awareness and urgency of sustainable business behavior, conducting 

environmental impact assessments is an important tool for companies to evaluate their 

impacts. However, the assessment tool has received critique over the last years, and seems not 

to accomplish its goal to assure a sustainable development and use of the environment. In this 

thesis, the possibility of integrating the concept of ecosystem services in an environmental 

impact assessment is investigated. The aim of this study was to create a theoretical framework 

that facilitates the decision making process of impact assessments with the dimension of 

ecosystem services. This research is based on an empirical analysis surrounding the 

environmental assessment of the Bunge Area on Gotland, Sweden by the Finnish mining 

company Nordkalk AB, together with the legal decision making process that derived from it. 

The theoretical framework was tested upon applicability, and resulted into providing 

information concerning the integration of ecosystem services on the environmental impact 

assessment. 

 

Keywords 

Environmental Organization Studies, Mining Company, The Concept of Ecosystem Services, 

Environmental Impact Assessment, Decision Making Process 

 

  



 
 

Table of Contents 
Abbreviations ............................................................................................................................. 1 

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

2 Literature Review .................................................................................................................... 6 

2.1 Biodiversity and Ecosystems ........................................................................................... 6 

2.2 The Ecosystem Services Concept .................................................................................... 7 

2.2.1 The History and Definition of Ecosystem Services .................................................. 7 

2.2.2 Decision Making ....................................................................................................... 8 

2.2.3 Spatial Dimension and Resilience ............................................................................. 8 

2.2.4 The Six Step Approach ............................................................................................. 9 

2.2.5 Analyzing Ecosystem Services ............................................................................... 10 

2.2.6 Key Valuation Tools and Methods .......................................................................... 12 

2.2.7 Critical View Towards the Valuation of Ecosystem Services ................................ 16 

2.2.8 Ecosystem Services for Business ............................................................................ 17 

2.2.9 Business Risks and Opportunities ........................................................................... 18 

2.3 The Environmental Impact Assessment ......................................................................... 20 

2.3.1 The History and Current Situation of the EIA ........................................................ 20 

     2.3.2 Purpose and Effectiveness ...................................................................................... 21 

2.3.3 Spatial Dimension ................................................................................................... 22 

2.3.4 Risks ........................................................................................................................ 23 

2.4 Pareto Analysis ............................................................................................................... 23 

2.5 The Theoretical Framework ........................................................................................... 24 

2.5.1 Step 1 Description and Categorization .................................................................... 25 

2.5.2 Step 2 Decision Making .......................................................................................... 25 

2.5.3 Step 3 Business and Economic ................................................................................ 26 

2.5.4 Limitations and Gaps .............................................................................................. 27 

3 Methodology ......................................................................................................................... 29 

3.1 Philosophical Stance ...................................................................................................... 29 

3.2 Research Approach ........................................................................................................ 29 

3.3 Research Design ............................................................................................................. 30 

3.4 Data Collection and analysis .......................................................................................... 31 

3.4.1 Secondary Data ....................................................................................................... 32 

3.4.2 Primary Data - Interviews ....................................................................................... 32 



 
 

3.5 Data Analysis ................................................................................................................. 35 

3.6 Limitations ..................................................................................................................... 36 

4 Case Study of Nordkalk AB .................................................................................................. 38 

4.1 The Bunge Project .......................................................................................................... 38 

4.2 The legal decision making process of the Bunge Area .................................................. 39 

4.3 The Environmental Impact Assessment ......................................................................... 40 

4.4 Interviews Applying Side ............................................................................................... 41 

4.4.1 The Environmental Impact Assessment .................................................................. 42 

4.4.2 The Concept of Ecosystem Services ....................................................................... 43 

4.4.3 Connecting the concept of ecosystem services with the EIA .................................. 45 

4.5 Interviews Opposing Side .............................................................................................. 46 

4.5.1 The Environmental Impact Assessment .................................................................. 47 

4.5.2 The Concept of Ecosystem Services ....................................................................... 49 

4.5.3 Connecting the Concept of Ecosystem Services with the EIA ............................... 50 

5 Analysis ................................................................................................................................. 52 

5.1 The Environment Impact Assessment ............................................................................ 52 

5.2 The Concept of Ecosystem Services .............................................................................. 54 

5.3 Theoretical Framework .................................................................................................. 57 

5.3.1 Connecting ecosystem services to an EIA .............................................................. 57 

5.3.3 Category 1. Flora and Fauna ................................................................................... 60 

5.3.4 Category 2. Bästeträsk Lake .................................................................................... 61 

5.3.5 Category 3. Emissions and Waste ........................................................................... 62 

5.3.6 Category 4. Outdoor Recreation and Tourism ........................................................ 63 

5.3.7 Gaps ......................................................................................................................... 64 

Conclusion ................................................................................................................................ 66 

Bibliography ............................................................................................................................. 70 

Appendix .................................................................................................................................. 75 

Appendix 1. Six Step Approach Specification ..................................................................... 75 

Appendix 2 Classification Ecosystem Services ................................................................... 76 

Appendix 3 Specification sub-groups TEV framework ....................................................... 77 

Appendix 4 Semi-Structured Interview Questions ............................................................... 78 

Appendix 5 Summary EIA Bunge Quarry by Nordkalk AB ............................................... 81 

 
  



 
 

Index Tables and Figures 

Table 1. TEEB Six-Step  Approach………………………………………………………….10 

Table  2.  Evaluating  Frameworks……………………………………………………………12 

Table 3. Ecosystem Services Classification…………………………………………………12 

Table  4.  Business  Risks  and  Opportunities  from  Ecosystems  and  Biodiversity….…………19 

Table  5.  Limitations  and  Gaps  Frameworks….......................................................................27 

Table 6. Five Environmental  Aspect  of  the  Bunge  Quarry……………………..………...…41 

Table  7.  Theoretical  Framework  Test  Bunge  Quarry……………………………………….59 

Table 8. Limitations and gap theoretical framework Bunge Case..........................................65 

  

Figure 1. The Benefits Pyramid……………………………………………………….……..11 

Figure  2.  The  Total  Economic  Value  Framework……………………………………….…..14 

Figure  3.  The  Organizational  Ecosystem  Embeddedness……………………………………17 

Figure  4.  Theoretical  Framework………………………………………………………….....25 

Figure 5. Court Timeline Decision Making Process Bunge Area 2005-2013……………..…39



1 
 

Abbreviations 
 
EIA             Environmental Impact Assessment 

IVL          Swedish Environmental Research Institute 

ISO                International Organization for Standardization 

MD                Miljödomestolen (Swedish Environmental Court) 

MEA Millennium Ecosystem Assessment 

MÖD             Miljööverdomstolen (Swedish Environmental Supreme Court) 

NEPA      National Environmental Policy Act 

NGO        Non-Governmental Organization 

SEPA Swedish Environmental Protection Agency 

TEEB         The Economics of Ecosystems and Biodiversity 

TEV              Total Economic Value 

UN               United Nations 

WBCSD       World Business Council for Sustainable Development 

WRI           World Resources Institute 

WTP Willingness To Pay 

WTA Willingness To Accept 

 

  



2 
 

1 Introduction 
The world has made a significant change in the past decades for the benefit of our well-being, 

the environment however has paid a high price. We live in a world that is transformed by 

business. Business has flourished by providing products and services to people everywhere 

and plays an important role in economic development (The Economics of Ecosystems and 

Biodiversity (TEEB), 2010a). This transformation of the planet has contributed to significant 

net gains in human well-being and economic development (The Millennium Ecosystem 

Assessment (MEA), 2005). According to the MEA, not everybody has benefited from this 

process  and  the  majority  of  the  world’s  species, including humans has been harmed. The full 

costs associated with this change are now becoming apparent. The global environment is 

currently facing a number of threats such as water and air pollution, extinction of wildlife, 

loss of natural habitat, depletion of natural resources, climate change (Anand, 2013) and we 

are   currently   using   the   equivalent   of   ‘1,5   planets’   to  meet   our   needs   (Ewing   et   al.,   2010).  

Despite the awareness of these troubling facts, the destruction of natural capital continues to 

accelerate (TEEB, 2010a; MEA, 2005). The awareness of the degrading environment has yet 

not been translated into suitable and sustainable solutions from the perspective of individuals, 

companies and governments.  

 

There are however existing attempts and tools for the regulation and mapping of 

environmental impacts. A planning instrument used for predicting the effects on the 

environment when modifying or constructing a new establishment (project, policy, plan, and 

program) is called an environmental impact assessment (EIA) (Lenzen et al., 2003). EIA is a 

systematic process that considers possible impacts prior to a decision making process (Jay et 

al., 2007). The decision making process will determine, based upon the EIA, if a certain 

proposal should be approved or not and whether or not to proceed with a project. Since the 

start of the EIA, founded in the US National Environmental Policy (NEPA) of 1969, it has 

spread globally and has been given legal and institutional force in more than 100 countries in 

the world (Jay et al., 2007; Petts, 1999a in Cashmore et al. 2004). Within the growing 

awareness and urgency of sustainability, the requirement to conduct an environmental 

assessment cannot be taken out of consideration anymore. That an EIA is required, is clearly 

stated  in  principle  17  of  the  Rio  Declaration  of  1992:  “Environmental impact assessment, as a 

national instrument, shall be undertaken for proposed activities that are likely to have a 

significant adverse impact on the environment and are subject to a decision of a competent 

national authority.”  (Un.org,  2014,  annex  1).  The  general  aim  in  understanding  natural  capital  
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is to improve decision making, resulting in better actions towards the use of land, water, and 

other elements of nature (Daily et al., 2009). The integration of the EIA into common 

decision-making has become a mandatory aspect over the years and integrates the effects and 

damages done to the environment by certain establishments proposed by organizations. 

However, the assessment tool has received critique over the last years for accomplishing its 

goal, which is the sustainable development and use of the environment (Lenzen et al., 2003).  

 

As stated by the Millennium Ecosystem Assessment (MEA, 2005), everyone in the world is 

completely dependent   on   the   earth’s   ecosystems   and   the   services   they   provide.  The   human  

well-being and the economy are directly and indirectly connected with biodiversity and 

ecosystems (Brink, 2011). There is a growing awareness of the importance of ecosystems and 

biodiversity (TEEB, 2010b). This awareness is arising as ecosystems produce ecosystem 

services, which are services that benefit the human well-being. These services include 

provisioning services such as food and water; regulating services such as climate regulation 

an floods; cultural services such as recreation and ecotourism; and supporting services such as 

pollination (MEA, 2005). 

 

The interconnectedness and dependence of humanity to the environment also received 

attention of the development of sustainable management theories (Winn & Pogutz, 2013). The 

global business, together with society, is in the middle of one of the most significant changes, 

which is the change towards a sustainability revolution (Starik & Kanashiro, 2013). The world 

is changing by improving the environmental and socio-economic long-term quality of life, 

and so businesses are adapting and changing as well. However there is a strong complexity 

between business management and nature. According to Winn and Pogutz (2013), current 

research has not yet offered effective conceptual frameworks for linking management with its 

biophysical foundations, but there are many promising initiatives in the practice of business.  

 

The interconnectedness of nature and business is strong, but there still is a remarkable gap. As 

argued by Winn and Pogutz (2013), the development of effective new approaches to 

ecosystem management and corporate involvement requires cultivation, nurturing and the 

continuation of the current available perspectives and capabilities done by practitioners and 

researchers and new decision making tools will need to be developed. The integration and 

recognition of ecosystem services within companies has the potential to improve the 

environmental decision making process internally, as well as externally. 
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The most immediate purpose of the EIA process is to supply decision makers with an 

indication of the likely direct environmental consequences of their actions (Jay et al., 2007). 

However, the planning instrument covers only the direct consequences and therefor has its 

limitations (Cashmore et al., 2004). The damage that is done directly by an establishment does 

not cover the entire field of environmental harm; there are indirect factors that also have to be 

considered. The boundaries of the environmental effects done by an establishment are not 

specified in an EIA, this means the spatial and temporal factors of a proposal are not included 

and therefore important indirect effect become neglected (Lenzen et al., 2003). The 

effectiveness of the EIA is therefore doubtful, as it is not covering the entire field of 

environmental consequences. It is a process that covers the first step of an environmental 

assessment and is therefore limited in its ability to reach sustainable development (Cashmore 

et al., 2004). 

 

According to the TEEB (2013) ignoring ecosystem services provided by natural 

infrastructures and degrading them by constructing man-made ones can often cause major 

impacts on the welfare and livelihoods of communities. The loss of biodiversity and the 

decline in ecosystem services have resulted in a significant increase in risks to businesses, as 

companies are often directly or indirectly linked to nature and its resources (TEEB, 2010a). 

As the TEEB (2010a) states, companies around the world are becoming aware or 

experiencing these risks and are trying to find ways to identify, avoid and mitigate these risks. 

In line with the occurring business risks, come the opportunities to react and strategically 

respond to the growing importance of ecosystem services (Winn & Pogutz, 2013). Winn and 

Pogutz argue that, despite the awareness of the interconnectedness of ecosystem services and 

business management, there is still a limited amount of tools and research useful for 

application. 

 

The limitations of the current EIA made by companies result into limited informed decision 

making. The impacts described are focused on the direct consequences of the establishment 

on the environment. The significantly difficult challenge is to create an ecosystem services 

framework that is credible, replicable, scalable and sustainable so it can be efficiently used for 

decision making. Individuals, corporate managers and government officials who make 

decisions that affect ecosystems and the services they provide will eventually pay the price of 

these impacts, as ecosystems are degrading fast (Daily et al., 2009). These consequences do 
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not just affect the environment of the specific site that is assessed, but have a larger spatial 

reach. The concept of ecosystem services describes the consequences that the environment 

has to the well-being of humanity. It thereby describes the indirect affect that the environment 

has and what indirect changes can occur. Besides knowing the consequences companies can 

create valuable information. The limitations of an EIA (Jay et al., 2007; Cashmore et al., 

2004; Lenzen et al., 2003) and the limited useful tools, methods and research of the 

interconnectedness of business management and ecosystem services (Winn & Pogutz, 2013) 

results into poorly informed decision making. Based upon this assumption, this research 

investigates the following question: 

 

 How can the concept of ecosystem services be integrated in environmental 

 impact assessments to improve decision making processes of business? 

 

To utilize this question, the following objectives serve to operationalize the main research 

question;  

1. To identify the effectiveness of an environmental impact assessment  

2. To identify possible tools and methods for the integration of the concept of 

ecosystem services in an environmental impact assessment through a theoretical 

framework.  

3. To test the applicability of the developed framework on a practical example. 

 

The aim for this study is to create a framework for using the concept of ecosystem services as 

a complement to environmental impact assessments. The purpose is to facilitate the decision 

making process. This is a preliminary research, which means it will provide a basic 

framework that is open for further research. The findings will contribute to the field of 

environmental assessment and ecosystem services from the perspective of decision maker and 

companies.  
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2 Literature Review 
This chapter entails the theoretical data concerning biodiversity and ecosystems, the concept 

of ecosystem services and the EIA. It is an in-depth exploration of the two main concepts and 

how these are connected to business and decision-making processes. It provides several 

frameworks that are in some cases specified with limitations. The chapter ends with literature 

on the Pareto Analysis and closes with a summary of the chapter in the shape of a theoretical 

framework. The theoretical framework summarizes the methods explained in the theory, and 

facilitates the possibility of integrating the concept of ecosystem services in an EIA. 

2.1 Biodiversity and Ecosystems 
For a deeper understanding towards the interconnectedness of the environment and business 

management and how this influences decision-making, a proper explanation of biodiversity 

and ecosystems is necessary. The introduction of the core concepts in this research has to be 

considered to gain a full understanding.  

 

Biodiversity is an umbrella term that stands for the diversity of life on earth that is the result 

of millions of years of evolution (Brink, 2011). It is a term that covers all life on the planet, 

from the genetic level up to species to habitats and ecosystems on land and in water (Brink, 

2011). It sustains the global economy as well as the well-being of humanity. As Brink (2011) 

stated biodiversity provides essential benefits to humanity and society, and contributes to 

material welfare and livelihood (MEA, 2005). The contribution can be found in supplying 

knowledge, protection, medicine, identity in communities (Brink, 2011) and it contributes to 

security, resilience, social relation, health and freedom of choices and actions (MEA, 2005). 

According to Winn and Pogutz (2013 p. 214), the concept of biodiversity captures more than 

just   the   number   of   species;;   ‘It   is   a   multilevel   construct   applied   at   different   organizational  

scales (genes, individuals, populations, species, communities, ecosystems, and biomes) and to 

different perspectives, including evolutionary (phylogenetic)  and  ecological  (functional)’.   

Within biodiversity there are ecosystems that also provide vital services. An ecosystem is a 

complex system of living things such as plants, animals and microorganisms, and the non-

living environment interacting as one functional unit (MEA, 2005). An ecosystem can vary in 

size for instance from a dessert to a mud-pole. The concept and meaning of an ecosystem has 

evolved over the years and it has become a science itself that has developed in a significant 

body of experimental studies, research and practical applications (Winn & Pogutz, 2013). 
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2.2 The Ecosystem Services Concept 
In this chapter the concept of ecosystem services is described. The chosen methods within this 

chapter are based on the appropriation within the scope of the research. 

2.2.1 The History and Definition of Ecosystem Services 
The concept of ecosystem services has gained awareness over the years and is set on the 

policy agenda and concluded into economic and governmental decision-making. The origin of 

the modern history of ecosystem services can be found in the late 1970s (Gómez-Baggethun 

et al., 2012). The main purpose of this concept was to increase public interest in the 

conservation of biodiversity. This purpose leads the ecosystem services concept into the 

academic arena to reach governmental policy as well as the non-profit, private and financial 

sectors (Bayon, 2004; Gómez-Baggethun et al., 2012). There was a growing awareness of the 

importance of nature, and if the human dependence on nature becomes widely recognized, 

this could eventually result in society demanding higher environmental stewardship 

(Armsworth et al., 2007).   

 

The use of ecosystem services was first critically summarized by the Millenium Ecosystem 

Assessment (MEA) (Armsworth et al., 2007; Bayon, 2004; Nordgaard, 2010). The MEA, 

initiated in 2001, has the objective to assess the consequences of ecosystem change for human 

well-being and the scientific basis for action that is needed for the conservation and 

sustainable use of the systems and their implications to human well-being (MEA, 2014). The 

past research has created a growing industry of professionals that are providing advice over 

the use of ecosystem services. Advanced technological insights and the optimization of 

ecosystem service use in poor countries provided opportunities for a sustainable global use 

(Nordgaard, 2010). As research in the field is increasing and the interdependency of nature, 

humanity and institutions is becoming more known, there is still not a clear, meaningful and 

consistent definition of the term ecosystem services (for instance, Fisher et al., 2009; De 

Groot et al., 2010).  

 

As mentioned, the definition of ecosystem services is not exactly determined in one particular 

way. It is however, commonly defined by the MEA as the benefits that humans obtain from 

ecosystems, and are produced by interactions with the ecosystem (MEA, 2005). Benefits that 

derive from these services can be e.g. food, climate regulation, tourism, and soil formation 

(Brink, 2011). The human well-being is directly and indirectly connected to the services 
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derived from ecosystems. The services can be classified into four groups: provisioning, 

regulating, cultural and supporting services, where the supporting services are not directly 

used by humans but functions as a support for other ecosystem services (MEA, 2005).  

2.2.2 Decision Making 
The sustainable use of ecosystem services for the benefit of this planet goes together with 

integrating the concept into everyday decision-making. The clear vision, by the founders of 

the ecosystem service concept and the MEA, is a world in which people and institutions 

appreciate natural systems as vital assets, recognize these assets and continuously incorporate 

the material and intangible values into decision making (Daily et al., 2009).  

 

According to Bingham et al. (1995), public and private decision makers want and need better 

information about the values of ecosystems. Because of the lack of information for weighing 

of the advantages and disadvantages of human actions, it may affect ecosystems. The general 

aim in understanding and valuing natural capital and ecosystem services is to make better 

decisions, resulting in better actions towards the use of land, water, and other elements of 

nature (Daily et al., 2009) According to Daily et al., there is a need of two fundamental 

changes. First, the science, knowledge and the monetary valuation of ecosystem services has 

to advance rapidly and second, they must be explicitly and systematically be integrated into 

decision making by individuals, corporations and governments. There is a need of 

improvement in the translation of ecosystem services to useful information. According to 

Bingham et al. (1995), the challenge of improving these methods present itself as an 

opportunity for partnerships between ecologists, economists and social scientists and 

partnerships between the research and policy communities. The TEEB created a conceptual 

framework that brought together current developments, tools, methods etc. in the area of 

ecosystem services and its valuation (TEEB, 2010d). This however, is a concept of a 

framework, which is still in need of further research and integration to eventually be useful 

for decision makers. 

2.2.3 Spatial Dimension and Resilience 
For the determination of ecosystem services it is vital to get the spatial dimension right. 

According to the TEEB (2010a), it is essential to be spatially explicit because the natural 

productivity of ecosystems and their services can vary across space, and accounting the 

spatial dimension results into a better understanding. Benefits and damages can be 
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experienced in different places than where they originate. If a decision is based on wrong 

informed spatial dimensions, it can lead to decisions that are right for some people locally but 

wrong for others and for society as a whole (TEEB, 2010a). These effects can be determined 

on a local, national or global scale but have to be done with precision.  

 

When ecosystems are stressed constantly and the cumulative effects that come along reach a 

certain threshold, the ecosystems may undergo dramatic and sudden changes (Winn & 

Pogutz, 2013). Changes can occur when an ecosystem is disturbed. This disturbance may be 

natural, such as a storm, or caused by humans, like deforestation, pollution or climate change 

(WRI, 2008). These changes in an ecosystem can result into large consequences for the 

services it provisions. Therefore it is central to understand the ecological resilience. As Brink 

(2011) states the loss of significant components within an ecosystem trigger a vital change in 

services provided by the ecosystem. These changes can vary from a subtle influence to a 

vulnerable change that can make the ecosystem collapse with critical consequences. Winn and 

Pogutz (2013) argue that in order to understand this resilience, knowledge is needed on the 

three different complementary features, which are persistence, transformability and 

adaptability. Besides the ecological resilience there are two other aspects of resilience, which 

are the social and economic resilience. Where social resilience is the ability to resolve internal 

and external crisis in communities for instance, and economic resilience is the ability to 

recover from unfavorable economic conditions or shocks (WRI, 2008). Within this research it 

is therefore necessary to understand that the consequences of environmental impact can also 

damage social and economic aspects, which therefore also have to recover because of this 

impact.  Furthermore,  ecological  resilience  is  key  for  maintaining  an  ecosystems’  functionality  

and to avoid effects to other dimension with unpredictable consequences for society (Winn & 

Pogutz, 2013). 

2.2.4 The Six Step Approach 
The TEEB Six Step approach provides a plan for the integration of ecosystem services in 

common policy and decision-making (TEEB, 2010c). As table 1 entails, the initial action is to 

identify, specify and agree on the relevant ecosystem services. From this point on, it focuses 

on the applicable methods per ecosystem services and the clarification of expected changes. It 

finalizes in the available policy options and connects this to the possible social and 

environmental impacts. 
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Steps Explanation  
1 Specify and agree on the problem with the stakeholders  
2 Identify which ecosystem services are most relevant  
3 Identify the information needs and select appropriate methods, as the study design 

determines what kind of information you get 
4 Assess expected changes in availability and distribution of ecosystem services 
5 Identify and appraise policy options based on the analysis of expected changes in 

ecosystem services 
6 Assess social and environmental impacts of policy options, as changes in ecosystem 

services affect people differently 
Table 1. TEEB Six Step Approach (TEEB, 2010c) 

 

It is an approach for systematically assessing, valuing and integrating ecosystem services into 

project development, proposal information and environmental and climate assessments 

(TEEB, 2010c) and assists in recognizing links between nature and development, and 

environmental and economic trade-offs. The Six Step approach offers to provide an improved 

basis for decision-making where natural ecosystems and their services have to be considered. 

According to the TEEB (2010c), some steps are more crucial than others and have to be 

carefully assessed. This is a limitation of the approach where some steps can be more valuable 

then others and can be time and resources demanding. It is therefore crucial to focus on the 

steps that are of highest value towards the input of the decision. Appendix 1. Six Step 

Approach Specification provides a broadening and deepening of the approach as it is 

displayed in table 1. 

2.2.5 Analyzing Ecosystem Services 
To understand the value of ecosystems services and changes that have occurred, the services 

first have to be analyzed for an efficient interpretation. The ability for humanity to assess the 

benefits provided by ecosystems is limited by lack of information at several levels (TEEB, 

2008). As the TEEB states there are probably benefits that have not yet been identified, and 

the assessment of a full range of ecosystem services will probably never be possible. Brink 

(2011), gives three levels on how ecosystem services can be analyzed; qualitative, 

quantitative and monetary. These levels function as a cumulative model as can be seen in 

figure 1. The Benefits Pyramid. 
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Figure 1. The Benefits Pyramid (Adapted from Brink, 2011) 

 
A qualitative analysis generally focuses on non-numerical information such as health benefits 

from clean air, security and well-being. The second is the quantitative analysis that focuses on 

numerical data such as the number of people that benefit from wood and clean air from forests 

or of visitors to a natural site. The last layer is the monetary analysis that concentrates on 

translating these data into a particular currency. These can for instance be the costs that are 

avoided when it comes to flood damage or water purification (Brink, 2011). The monetary 

analysis is the most complex valuation part. 

The further one goes up the pyramid the fewer ecosystems services can be assessed without 

increasing time and recourses (Brink, 2011). Hence the further up in the pyramid, the more 

specified the valuation will be. The preferable method is usually the qualitative method 

because it requires less time and recourses. The most intensive analysis will be focused on the 

issue that is of most concern, such as the provisioning services water and food for instance. 

As  Brink   (2011)   states   ‘always   identify   impact   qualitatively,   quantify  where   you   can,   then  

monetize  where  possible’. 
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2.2.6 Key Valuation Tools and Methods 
There are different frameworks for valuing and evaluating ecosystems and biodiversity. The 

TEEB (2010c) provides frameworks for socio-ecological, economic, ecological and 

developmental purposes. Within the scope of this research the focus remains on the socio-

ecological and economic purpose. The frameworks used within this focus are the MEA-

framework, for the classification of ecosystem services, and the Total Economic Value (TEV) 

framework. The TEV provides a structured conceptual framework to consider all the values 

derived from ecosystems by people, society and the economy (Brink, 2011). Table 2. 

Evaluating Frameworks provides the purpose and objectives of these frameworks.  

Focus Framework Purpose and Objectives 
Socio-
ecological 

Millennium Ecosystem 
Assessment (MEA) 

Classifies ecosystem benefits into categories, which in 
some cases can be monetized 
 

Economic Total Economic Value 
(TEV) 
 

 

- Conventional economic approach to valuing 
ecosystems in monetary terms 

- Takes both use and non-use values into account 
- Tool for to the total value of biodiversity and related 

ecosystem services 
 

Table 2. Evaluating Frameworks (TEEB, 2010c) 

The MEA framework consists of the classification of ecosystem services. This socio-

ecological focus categorizes the services derived from ecosystems, in categories based on how 

these services support the well-being of humanity. As mentioned before the services are 

categorized in provisioning, regulating, cultural and supporting services. Table 3 shows the 

services derived from the TEEB (2010b), and explains the type of services with examples. 

Appendix 2. Classification Ecosystem Services provides a more detailed classification.   

 

Service Type Example 

Provisioning Services This type provides services such as; wild foods, crops, fresh water and plant 
derived medicines; 

Regulating Services Ecosystems can regulate the climate, protection from disasters, carbon 
storage, water quality; 

Cultural Services Provides services such as; tourism, recreation, spiritual values, education; 

Supporting Services Supporting services are necessary for the production of all other ecosystem 
service e.g. soil formation and nutrient cycling. 

 

Table 3. Ecosystem Services Classification (TEEB, 2010b) 
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A Fisher et al. (2009) claim that attempts to create a single classification scheme for 

ecosystem services are unlikely to be helpful. Ecosystem services have complex functions that 

have interactions with species and the environment. Since ecological-economic systems are 

evolving  a   ‘fit-for-purpose’  classification   is   essential  when  using  or  creating  classifications.  

Besides considering all parts of an ecological system, it is also crucial to include the social 

and political context (Fisher et al. 2009). In doing so it can be sure that it is based on diverse 

characteristics of ecological and social systems and also based in a specific decision context. 

The classification of ecosystem services is therefore carefully top be assessed. As the socio-

ecological classification of the MEA covers a great deal, there is still an uncertainty if it can 

cover all environmental aspects.  

The economic focus of ecosystem services consists of the TEV framework. As making 

qualitative analysis useful, the main challenge for policy makers is promoting more 

frameworks for quantitative and monetary analysis to bring out the economic value of 

ecosystems and biodiversity (Brink, 2011). One framework that is derived from the need for 

creating order for the valuation of biodiversity and ecosystem services is the TEV framework. 

This economic term refers to the total value of biodiversity and related ecosystem services 

(Kettunen et al., 2009). Figure 2 displays the TEV and shows how the key elements can be 

used to classify different types of ecosystem services. 
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Figure 2. The Total Economic Value Framework (Adapted from Brink, 2011) 

The  TEV  framework  can  be  divided  into  two  different  values.  The  first  are  the  ‘use  values’.  

Use values are the values that people derive from making actual use of nature. These values 

include direct and indirect use of ecosystems and biodiversity and options for future use 

(Brink, 2011). The direct use value is derived from the direct use of an ecosystem good or 

service. As Brink states this can be a consumptive use like timber production, and non-

consumptive use such as wildlife viewing. The indirect use value connects the advantages 

taken from effects on other goods and services that people value.  The final use value option 

is the value of having an option to directly or indirectly make use of an ecosystem good or 

service  in  the  future  (Brink,  2011).  The  other  distinctions  in  the  TEV  framework  are  the  ‘non-

use   values’.   The   non-use values are the values made without actually using a certain 

ecosystem service, e.g. enter a forest or see a particular animal. This can be distinguished in 

two directions. The first is the existence value, where people derive pleasure of simply 

knowing that nature and its elements exist (Brink, 2011). The second is the philanthropic 

values, which consist out of the bequest and altruist value. The bequest value is the value of 
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knowing that preservation will allow future generations to enjoy nature. The altruist value is 

that people are ensured that nature is there for the present generation (Brink, 2011).  

Within the TEV framework values are derived, if available, from information provided by 

market transactions that relate directly to the ecosystem service in question (TEEB, 2010d). If 

the direct information is not available, price information must be obtained from parallel 

market transactions that are indirectly connected to the good that is to be valued. According to 

the TEEB (2010d), if the direct and indirect pricing information of an ecosystem service is 

completely absent, hypothetical markets may be created in order to construct values. These 

situations can be categorized in direct market valuation approaches; revealed preference 

approaches and stated preferences approaches. These approaches can be further specified into 

several sub-groups, this can be found in Appendix 3. Specification sub-groups TEV 

framework. 

The direct market valuation approach uses data from actual markets and thus reflects actual 

preference or costs to individuals (TEEB, 2010d). The main advantage of using these 

approaches is that they use data from actual markets, and thus reflect actual preferences or 

costs to individuals. According to Brink (2011) and TEEB (2010d), the direct market 

valuation approach is good for measuring a range of benefits and costs where data, quantities 

and costs are connected to actual existing markets and are therefore relatively easy to obtain. 

The direct market valuation approach relies primarily on production cost or data, which are 

easy to obtain in general terms. However, the limitation is that ecosystem services do not have 

markets or markets being distorted (TEEB, 2010d). Because of this the estimated values for 

ecosystem services are not reliable to base certain decision on. 

The revealed preference approach is based on the observation of individual, in this case 

economic agents, choices in existing markets that are related to the ecosystem services that 

are subject to valuation and reveal their preference through their choices (TEEB, 2010d). 

According to Brink (2011), this approach uses current and past behavior data to obtain values. 

With revealed preference methods, market imperfections and policy failures can distort the 

estimated monetary value of ecosystem services (TEEB, 2010d). This approach greatly 

depends on estimated value. Since scientist need good quality data, this approach is money 

and time consuming and the outcome is still based on assumptions. 
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Stated preference methods are techniques that are established on the demand for an ecosystem 

service   measured   through   a   ‘selected’   market   through   the   use   of   surveys on hypothetical 

changes in the provision of ecosystem services (Brink, 2011 & TEEB, 2010d). These 

approaches can be used to estimate bot use and non-use values and/or when there is no 

surrogate market from which values can be taken. Stated preference techniques are often the 

only way to estimate non-use values (TEEB, 2010d). The values estimated with stated 

preference methods are often of hypothetical nature, which means they are based on 

interviews and questionnaires for example. These hypothetical answers and estimates from 

correspondents are not entirely reliable since answers are usually based on behavior and 

opinions (TEEB, 2010d). According to Jones-Walters and Mulder (2009) it is difficult to 

connect economic value to an ecosystem services based on a questionnaire when the general 

public might be bad informed or unknown with the topic. 

The  TEV  approach  provides  economic  data  of  a  given  ecosystem’s  functions,  but  this  is  not  

equal to the value of the total system. According to Jones-Walters and Mulder (2009), is that 

the continued functions of an ecosystem is a complex aspect to value and stands for much 

more   than   just   the  sum  of   the   individual   functions  or  components.  There  are  more  ‘hidden’  

values connected to ecosystems. Jones-Walters and Mulder argue that this makes the TEV 

approach inherently imperfect in accounting for the full economic value of natural areas. 

However, Jones-Walters and Mulder state that it is significantly positive that the TEV does 

translate ecosystem services into value and real current economic values, which shows 

potential for the future.  

2.2.7 Critical View Towards the Valuation of Ecosystem Services 
Over the last few years, a significant amount of research has been dedicated to the monetary 

valuation of ecosystem services. According to Baveye et al. (2013), this monetization of 

ecosystem services has been recommended as an optimal strategy to make nature visible for 

decision makers and financial markets. This goes in line with the hope that it will eventually 

lead to a sustainable society and conservation of nature. However, the current valuation 

methods for this monetization only support the mapping of ecosystem services from a 

perspective of our unsustainable economy (Nordgaard, 2010). The valuation of nature is a 

complex area and has to be done with significant care to precisely translate this to useful 

information that can be used by decision makers and financial markets. However, Bayon 

(2004) argues that history and experience have shown that markets are powerful tools for 
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adding  up   information  and  allocating  scarce   resources.  As   the  world’s   resources  are  getting  

scarce, markets will be used to protect and manage these resources efficiently. However, 

markets do just like tools and methods for example, require well-investigated design and 

proper usage (Bayon, 2004). 

2.2.8 Ecosystem Services for Business 
The relation of nature and business management is significant but complex. This research has 

so far provided information from outside the domain of organization and management studies 

(ecology and ecological economics) to provide the reader with a better understanding of 

nature’s   functioning   and   to   start showing the interconnectedness of ecosystems and human 

well-being, and thus organizational life. 

 
 

Figure 3. The Organizational Ecosystem Embeddedness(Adapted from Winn & Pogutz, 2013)   

 

Figure 3 shows a graphical presentation of the relationship between society, individuals, 

organizations, and ecosystem services. Humans, whether as individuals or through 

organizations, or any form of organizing such as societies, affects the ecosystem functioning 

and stresses the resilience by overconsumption (Winn & Pogutz, 2013). Organizations depend 

on the service provided by ecosystems and are vulnerable to risks connected to the shortages 

in the availability of these services. Winn and Pogutz refer to this mutual relationship of 

impact and dependence as organization ecosystem embeddedness. 
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The TEEB (2010a) emphasizes the strong connection between ecosystem services and 

business and argues that with more explicit consideration of biodiversity and ecosystem 

services costs and benefits in economic decision-making will generally result in better if not 

optimal outcomes. How a business conducts its operations may affect a particular ecosystem 

services and its value, for the company itself but also for other sectors and society as a whole 

(TEEB, 2010a). Most company managers nowadays spent little or no attention to the links 

between ecosystem services and their business. Whilst some companies do recognize the 

importance of their impact and dependence on ecosystem services, a big part struggle to 

understand how to integrate such information into day-today business (TEEB, 2010a). As 

many companies do not know how to translate ecosystem services in their operations, is 

because they do not know how to translate it to values. As the previous chapter entails around 

the translation of ecosystem services towards values, there is potential. Economic valuation 

may never be perfectly accurate, especially if there are no existing markets, but it is almost 

impossible to think of decisions that are not optimized by information on economic values 

(TEEB), 2010a). The economic valuation of ecosystem services therefore offers a step 

towards using the concept in business practices. By gaining these types of new data 

businesses can respond and change on the risks and opportunities that come along with 

ecosystem services towards business. 

2.2.9 Business Risks and Opportunities  
As stated by the TEEB (2010a), many business leaders around the world have limited 

awareness of the potential risks that emerges with the increasing loss of biodiversity. 

However some companies are aware of, and have begun responding to the increasing risks. 

The loss of biodiversity and ecosystems brings along several risks and opportunities for 

business around the world. The risks can be summarized as operational, regulatory, 

reputational, market or product and financial. Besides the risks involved, biodiversity and 

ecosystem services also offer new business opportunities such as new technologies and 

products, new markets, new businesses and new revenue streams (TEEB, 2010a). The 

following table explains the situation of business risks and opportunities that derive from 

biodiversity and ecosystem services together with an explanation of the category. 
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Category Explanation Risk Opportunity 
Operational This category 

determines the way 
operations of companies 
for example can be 
affected by ecosystem 
services and biodiversity 
influences. 

Increase in scarcity and costs 
of raw materials, e.g. 
freshwater. Business 
operations can suffer 
disruptions caused by natural 
hazards and increased 
insurance cost for such 
disasters.  

Increasing water-use 
efficiency can lead to 
benefits; further benefits can 
be achieved when 
constructing on-site wetlands 
and thereby eliminating the 
need for water treatment 
infrastructure.  

Regulatory 
and legal 

There is an increasing 
amount of regulations 
and legal necessities 
around the use and 
protection of 
biodiversity and 
ecosystem service. 

There is a risk that new fines, 
user fees and government 
regulations emerge. In 
addition, communities or 
groups that oppose to 
business activities may file 
for lawsuit.  

Businesses can engage 
governments in order to 
develop policies or initiatives 
for protecting and restoring 
ecosystems, whose services 
the company may be 
dependent on.  

Reputational The reputation of 
companies can be 
influenced severely by 
the way the organization 
treats nature. 

Companies’  reputation  may  
reduce in a number of ways, 
e.g. by negative media 
attention, NGOs (Non-
Governmental 
Organizations), campaigns 
and costumer preferences.   

By implementing sustainable 
strategies for purchases, 
operations and investments, 
reputation can be increased.  
By such strategies benefits 
can also be gained in form of 
differentiation. 

Market or 
Product 

The use of ecosystems 
and biodiversity can 
influence the markets 
and products of 
companies a lot 

There is a risk that 
consumers may switch to 
other  companies’  that  can  
supply products with lower 
impact on ecosystems. 
Furthermore, governments 
may implement sustainable 
procurement policies.  

Opportunities can be found 
in launching new products or 
services with lower impact 
on ecosystems, moving into 
new markets for carbon 
sequestration and watershed 
protection, eco-labeled wood, 
seafood etc.   

Financial Companies are often 
highly dependent of 
nature and there for is 
crucial to the financial 
situation.  

As banks/investors adopt 
new investments policies it 
might increase costs of 
capital or make it more 
difficult in acquiring debt or 
equity for companies.  

 

Companies that focus on 
products and services with 
improved resource efficiency 
or steps to restore degraded 
ecosystems might get more 
favorable financing terms 
and easier to access capital.  

Table 4. Category of Business Risks and Opportunities from Ecosystems and Biodiversity 

(Adapted from TEEB, 2010a) 
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An important aspect of the relation between ecosystem services and business is the related 

risk.   As   the   organizations’   awareness   of   the   strategic   dependencies   on   specific   ecosystem  

services rises, these organizations need to reduce operational, regulatory and reputational risks 

(Winn & Pogutz, 2013; TEEB, 2010a). Over recent years associations and organizations, such 

as the World Business Council for Sustainable Development (WBCSD), World Resource 

Institute (WRI) and PricewaterhouseCoopers (PwC), have explored the relationship of 

ecosystem degradation and risks from a business perspective and identified multiple areas of 

impact   on   companies’   strategies   and   operations   (Winn  &  Pogutz,   2013).   There   is   however  

still a need of methodological research and tools for how this interconnectedness can be 

accurately determined. Without such methods and tools the strategic responses from 

companies towards these risks is still unsecure, making it difficult to determine future 

directions. 

2.3 The Environmental Impact Assessment 
This chapter explores the environmental impact assessment, which is one of the main topics 

of this research. It explores the history and current situation, its purpose and effectiveness and 

the factor of spatial dimension within the assessment.  

2.3.1 The History and Current Situation of the EIA 
The Environmental Impact Assessment (EIA) can be traced back to a rationalist approach to 

decision-making that emerged in the 1960s (Jay et al., 2007). The EIA emerged out of a 

political response towards the public concern on negative environmental consequences. The 

approach resulted into a whole suit of assessment tools, where EIA has become the most 

recognized and practiced one (Lenzen et al., 2003). This is partly because of its strong 

legislative basis, beginning in the United States with the National Environmental Policy Act 

(NEPA) of 1969. The International Organization for Standardization (ISO) standard 14011 

covers the EIA. The standard includes principal steps such as general requirements, 

environmental policy, planning, implementation and operation, checking and corrective 

action, and management review (Lenzen et al., 2003; ISO 14011, 1996). Since the beginning, 

the EIA has spread globally and has been given legal and institutional force in more than 100 

countries around the world (Jay et al., 2007; Petts, 1999a in Cashmore et al., 2004). The 

NEPA act has the purpose of: 
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       “To   declare   a   national   policy   which   will   encourage   productive   and  

enjoyable  harmony between man and his environment; to promote efforts which 

will prevent or  eliminate damage to the environment and biosphere and 

stimulate the health and  welfare of man; to enrich the understanding of the 

ecological systems and natural  resources important to the Nation; and to 

establish a Council  on  Environmental  Quality.”  (NEPA  1969,  Sec.2) 

An EIA can be defined as the identification and evaluation of potential impacts and effects of 

proposed projects, plans, programs, establishments, or legislative actions that are relative to 

the physical-chemical, biological, cultural and socioeconomic aspects of the environment 

(Canter, 1999). According to Canter, the primary purpose of the EIA is to support the 

consideration of the environment in planning and decision-making, and eventually result into 

actions that are more environmentally effective. Within the scope of this research, it is most 

essential to understand the effect an EIA has towards a decision making process. 

 

Since the start of the EIA, it has become an internationally accepted and established tool for 

the management of the environment towards decision-making. Over the past years, EIA 

procedures has been strengthened and improved and has prevented potential environmental 

damage proposals that before would have been approved (Jay et al., 2007) and is not 

completely ineffective (Cashmore et al., 2004). However, there has been a growing 

dissatisfaction  concerning  the  EIA’s  influence  on  development  decisions,  where  it  often  lacks  

because of limitations and not being used at its full potential. According to Cashmore et al., it 

is suggested that the passive integration of the EIA in the decision making process has 

significantly reduced its substantive outcomes.  

2.3.2 Purpose and Effectiveness 
There is a lot of research concerning to what extent the EIA is achieving its purpose (Jay et 

al., 2007) and if it is effective (Cashmore et al., 2004). Most of these studies all examined 

whether or not the EIA was carried out based on its own requirements. The EIA however, has 

outcomes other than derived from its original requirements and purpose, also known as the 

effectiveness in terms of the EIA (Jay et al., 2007; Cashmore et al., 2004).  According to Jay 

et al. (2007) and Cashmore et al. (2004), the EIA is presenting itself satisfactory within the 

terms of its own requirements. The assessment is done the way it is required by law, but it is 

questionable if this is effective enough and if it is properly used in decision-making. 
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As Jay et al. (2007) argues the EIA is unlikely to succeed in its aim of ensuring that 

environmental consideration is fully incorporated into decision-making. When decision 

makers are taking the EIA into account, it is probable that other perspectives such as financial 

analysis for example, are prioritized over the EIA (Jay et al., 2007). The aim of an EIA; 

achieving efficient environmental success such as adding to sustainable development 

(Cashmore et al., 2004) or preventing large-scale environmental degradation (Jay et al., 2007), 

seems remote.  

 

The rationalist approach of the NEPA when creating the EIA lead to an assessment tool that 

lacks a specific scientific basis. According to Cashmore et al. (2004), a rationalist theory is 

normative,  it  can  therefor  describe  how  decision  making  ‘should’  take place, not necessarily 

how it does take place. An EIA is more of an assessment of the current measurements at the 

exact place of the establishment. It can therefore be seen as more of a decision aiding tool 

than a decision making tool (Jay et al., 2007). Jay et al. also states that although decision 

makers may apply environmental criteria when considering proposals, there is no obligation 

to give specified weight to the environmental information provided. The EIA does not have a 

crucial role in the decision making process. The influence of the assessment is still 

unsatisfactory when it comes to industrial development from an environmental perspective.  

2.3.3 Spatial Dimension 
EIA has been often criticized by the significantly narrow and spatial scope, as Lenzen et al. 

(2003) argues that the EIA is insufficient at project level and too site specific. When starting a 

new project, there are also indirect effects occurring and not just the possible environmental 

effects done at the exact establishment. As Lakshmanan and Johansson (1985, p. 1) state 

‘While   these  projects  may  be   localized  spatially,   their  consequences  are   incident  on  various  

activities at many spatial levels (local, regional, national, and international), and have diverse 

environmental, economic, social, and institutional effects that may persist over long periods of 

time.’  The   impact   on   the   environment   in   a   specific   establishment   can   have   a   greater   effect  

than the EIA can describe. As mentioned by Lenzen et al. (2003), the EIA lacks on properly 

specified spatial determination. The indirect effects of proposals can have other spatial 

consequences that are also important to take into account in a decision making process.   

The lack of specific boundaries in an environmental impact assessment results into a less 

accurate EIA. Besides that the spatial and temporal boundary is mandatory to being specified, 
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the boundary is left to be determined by the client and the lead auditor (ISO, 1996, 5.1.1). 

Because the client and the auditor decide on this determination, the EIA is often limited 

because it is selected within their preference. According to Lenzen et al. (2003), almost all 

EIAs study the direct, on-site effects alone. The off-site effects indirectly connected to the 

environmental impact can often be of major environmental consequences as well, these are 

rarely extensively addressed in EIAs. Besides the direct effects, developments cause 

environmental pressure indirectly through the consumption of goods and services, and the 

activities of the industries in national as well as foreign countries (Lenzen et al., 2003). 

Indirect effects can be off infinite order, a process of industries and product life-cycles can 

relate to the most unexpected places and situations. 

2.3.4 Risks 
According to Canter (1999), one central point when evaluating the intensity of environmental 

impacts is to understand the degree to which the possible effects on the human environment 

are uncertain or involve unique or unknown risks. Here the intensity is referred to as the 

severity of impact. It is essential to understand and translate the risks and uncertainties 

environmental impacts bring along. According to the TEEB (2010a), when analyzing 

environmental aspects there is a need to identify uncertainties and assess risks. The risk 

assessment for environmental impacts will thereby add up to a common understanding. This 

cannot always be exactly determined and brings along uncertainty, but recognizing the risks 

to prevent unsuspected damage is crucial (TEEB, 2010a). 

2.4 Pareto Analysis 
The Pareto principle is a principle that can be used to determine preferred decisions for e.g. 

individuals and organizations. The principle holds that if all individuals rigorously prefer one 

state, regime or policy to another, then that selection is considered socially preferable as well 

(Kaplow, 2005). According to Kaplow, because of this powerful endorsement, the principle 

has been important in normative economic analysis and offers guidance. The principle divides 

the preferable aspects to a decision, based on the matter of importance for that individual or 

organization. The principle can be used to analyze and display data, also known as the Pareto 

Analysis (Leavengood & Reeb, 2002). This analysis can also be referred to as the 80:20-rule. 

According to Leavengood and Reeb, this rule implies that 80 percent of the problems can 

originate from 20 percent of the causes. It filters the most important aspects within a 

company, allowing the focus and strategy to be structured with the help of these aspects. 
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2.5 The Theoretical Framework 
The before mentioned theories are described in order to answer the research question that 

entails the integration of the concept of ecosystem services in an EIA. These theories are 

summarized in this chapter and resulted in a theoretical framework. The theories presented in 

the previous sections are used to explain and specify the concept of ecosystem services and an 

EIA. The framework provides a stepwise categorization of tools and methods appropriate to 

facilitate the integration of the concept of ecosystem services in an EIA and business 

performance. Below is a brief summary of the literature reviewed. 

 

Brink (2011) explains biodiversity as an umbrella term, covering the diversity of all life on 

the planet in different levels from the smallest gene up to species, habitats and finally 

ecosystems on land and in water. When living things such as animals, plants and organisms 

interact with the non-living environment as a functional unit, it is described as an ecosystem 

(MEA, 2005). Ecosystems provide services for the human well-being produced by 

interactions within the ecosystem, for example; a forest is an ecosystem that provides timber 

that humans can use to build houses and furniture. This is known as an ecosystem service and 

TEEB (2010b) categorized ecosystem services into four categories: provisioning, regulating, 

cultural and supporting services. An entire field of science has emerged around this subject, 

mainly to prove that loss of biodiversity ultimately means loss of ecosystem services (Gomez-

Baggethun et al, 2012). According to Daily et al. (2009), the sustainable use of ecosystem 

services for the benefit of this planet goes together with integrating the concept into everyday 

decision-making for people and organizations. In order to make better decisions, there is 

according to Daily et al. a need to understand and value natural capital and ecosystem services 

that would result in better actions towards the use of land, water and other elements of nature.  

 

An EIA identifies and evaluates potential impacts and effects on proposed projects, plans, 

programs and establishments and have the primary purpose to support environmental planning 

and decision-making (Canter, 1999). The effectiveness of an EIA has been criticized over the 

past few years in terms of its purpose and use in decision-making, unspecific spatial 

determination and not entirely focusing on all environmental aspects (Lenzen et al. 2003 and 

Jay et al. 2007). In line with the growing awareness of nature, society is starting to demand 

higher environmental stewardship (Armsworth et al., 2007). The Six Step Approach provides 

a step-wise plan for the integration of ecosystem services in common policy and decision-

making processes (TEEB, 2010c). It offers clear guidance on the identification, specification 
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and assessment of crucial aspects around the concept of ecosystem services. Remaining 

theories on how to for instance analyze, evaluate and categorize the ecosystem services has 

been made into a framework presented below. 

 

In accordance to this theory various methods are described concerning assessment of 

ecosystem services, determining spatial dimension and risk factors, classification, resilience, 

analysis, economic valuation, business risks and opportunities and prioritization of ecosystem 

services. These methods have been categorized in three steps, resulting in a theoretical 

framework. This framework summarizes these methods and facilitates information needed for 

the integration of the concept of ecosystem services on an EIA. The three steps have to be 

chronologically followed, however there is no particular order and every part of information 

in the step functions as an input for the next step. The theoretical framework is displayed in 

figure 4. Theoretical Framework. Thereafter the methods are explained in detail in accordance 

of the steps. The chapter ends with a display of the limitations and gaps in table 5.  

 

Figure 4. Theoretical Framework (2014) 

2.5.1 Step 1 Description and Categorization 
This step is derived from the primary purpose of an EIA. This primary purpose is to identify 

and evaluate all potential impacts and effects of a proposed establishment (Canter, 1999). The 

EIA is demanded from a legal perspective in projects that have an impact on the environment. 

This step categorizes impacts and effects derived from the EIA, and provide the first 

translation and determination of an environmental impact to an ecosystem service. 

2.5.2 Step 2 Decision Making 
The next step of the framework consists of extending the EIA with tools and methods based 

on the concept of ecosystem services. These parts serve to gain a better insight and 

understanding towards decision-making. The first part of the decision making process 
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concerns the spatial dimension of environmental impacts. According to the TEEB (2010a) it 

is important to be spatially explicit to gain a better understanding and righteously determine 

the scope of the area impacted, which indirectly can be another region. The spatial dimension 

of the effects concerning the EIA can be divided into direct effects or both direct and indirect 

effects. Where the direct effect is limited towards the area of the EIA establishment, and the 

indirect effect could be determined on other regional scales. The second part is the risk factor 

that determines the intensity of the environmental impact. The intensity is here referred to as 

the severity of impact (Canter 1999). The third part of the decision making step is the 

classification of the ecosystem services. This translation is based on the classification of 

ecosystem services from the MEA: provisioning, supporting, regulation and cultural services 

(MEA, 2005a). The next part and additional factor of the spatial dimension is the resilience 

factor. The ecological resilience of ecosystems concerns how it reacts, changes and recovers 

from environmental impacts. The resilience factor is important to maintain certain functions 

in order to avoid effects that can result in unpredictable consequence for society (Winn & 

Pogutz, 2013). Besides the ecological resilience, there are the social and economic resilience. 

This explains how certain societies and economies react to change derived from 

environmental impacts (WRI, 2008).  

2.5.3 Step 3 Business and Economic 
The last step of the framework consists of tools and methods for the integration of the concept 

of ecosystem services within a company. The TEEB (2010a) emphasizes the strong 

connection between ecosystem services and business and argues that with more explicit 

consideration of nature, costs and benefits in economic decision-making will potentially result 

in better if not optimal outcomes. This part entails the possible function and understanding of 

ecosystem services for business and economic purposes based on an EIA. The first part 

explains the suitable method of analyzing an ecosystem services. The different methods are 

categorized as full range of ecosystems, qualitative, quantitative and monetary evaluation and 

derive from the Benefits Pyramid (Brink, 2011). The further one goes up in the pyramid, the 

more complex the suitable analysis becomes. Where the assessment of all ecosystem services 

is at the bottom and the complex monetization of nature is at the top.  The TEV provides a 

structured conceptual framework to consider all the values derived from ecosystems by 

people, society and the economy. Central in this framework is the determination of the use 

and non-use values.  Within the TEV framework values are derived from available market 

information or by means of constructing hypothetical markets in order to constructs values 
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that can be used to determine the value of ecosystem services (TEEB, 2010d). These 

situations can be categorized in direct market valuation approaches, revealed preference 

approaches and states preference approaches. The TEV refers to the total value of biodiversity 

and related ecosystem services (Kettunen et al., 2009; Brink, 2011). There are different risks 

and opportunities for business connected to ecosystem services and the loss of ecosystems and 

biodiversity through environmental impacts. These risk and opportunities can be divided in 

operational, reputational, financial, market or product and regulatory and legal (TEEB, 

2010a). The Pareto principle can be used to determine decisions for individuals and 

organizations, and is important in normative economic analysis and offers guidance (Kaplow, 

2005). The principle can help decide what is important to a company to improve its focus. 

This can be done by an analysis, where categories are filtered by matter of importance 

through the letters A, B and C.  

2.5.4 Limitations and Gaps  
In accordance to all the aforementioned theories they also have their limitations in efficiency. 

The table below describes limitations and gaps on the previously presented frameworks. 

Framework Limitations and Gaps 

Total Economic 

Framework 
Direct market valuation approach relies primarily on existing production costs or 

data, but there are no markets or markets being distorted for ecosystem services 

(TEEB, 2010d). 

 

With revealed preference market imperfections and policy failures can distort the 

estimated monetary value of ecosystem services and it greatly depends on 

estimated values (TEEB, 2010d). It is also time and resource consuming. 

 

The stated preference method is valuation based on hypothetical markets, which 

makes the outcome unreliable. 

 

The TEV does translate ecosystem services into current economic values but 

valuing   nature   remains   a   complex   issue   and   has  many   ‘hidden’   values   that   the  

TEV cannot always cover (Jones-Walter & Mulder, 2009). 

 

MEA Classification There is an uncertainty if this classification of ecosystem services can cover a 

wide range of environmental aspects needed for assessment (Fisher et al 2009) 
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The Benefits Pyramid The more an ecosystem is analyzed and specified the more time and resource 

demanding it becomes (Brink, 2011). It is therefore not always possible to assess 

all services within an ecosystem and the one that is most crucial to a particular 

decision has to be assessed. 

 

Six Step Approach Some steps in the Six Step Approach are more crucial to a decision than others 

and therefore have to be carefully assessed. This means that some steps cannot 

entirely serve its purpose (TEEB, 2010c) 

 

 

Table 5. Limitations and Gaps Frameworks 
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3 Methodology 
This chapter concerns the methodological choices on which this study is based. For an in-

depth understanding of the research, the philosophy, approach and design are presented. It 

furthermore provides a specification on how the data was collected and analyzed. The chapter 

finishes with the possible limitations of the research.   

3.1 Philosophical Stance 
This study investigated the possibilities of applying the concept of ecosystem services on an 

environmental impact assessment.  This  process  specifies  how  EIA’s  can  be  translated  towards  

a more sustainable practice. The research is relevant as there is a theoretical and practical 

need in the area of decision making for environmental purposes. Within this research it was 

therefore important to work from different philosophical positions based on the main 

question, also known as pragmatism (Saunders et al., 2012). The view on the nature of reality 

is from multiple aspects. In line with the chosen stance pragmatism, it suits the research to 

both be objective and subjective. The objective position is important to understand the critical 

case, independent of the social actors involved. However to create a full insight of the case, it 

is also important to understand the subjective view of individuals in field of environmental 

management. This ontology is best suitable for answering the main question. 

 

Within this study it was important to clearly determine what acceptable knowledge is and 

what not, also known as epistemology (Saunders et al., 2012). In line with pragmatism, we 

have used both observable phenomena and subjective meanings that have provided acceptable 

knowledge based upon the research question. 

3.2 Research Approach 
Within the scope of our research it was important to be able to shift our focus on the collected 

data. Going back and forth between the theory and the empirical findings allowed us to gain 

most knowledge. This research approach is known as the abductive approach, where the 

deduction and induction reasoning are combined (Saunders et al., 2012). We were able to see 

how the theory connected to the case, and thereby were still able to adept and make changes 

where needed. Through this parallel approach, we were able to search for important aspects 

and patterns. Further, it made us flexible in order to rethink and create an in-depth 

understanding of the theory and the investigated case.  
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3.3 Research Design 
The aim of this thesis is to investigate how the concept of EIA can be complemented by the 

concept of ecosystem services. As the application and consideration of ecosystem services 

within the area of environmental impact assessments depend on the actors within the 

organization, it is important to investigate their actions and decisions. Saunders et al. (2012) 

state that a qualitative design is suitable for studies that address subjective views and 

decisions. Further, the nature of qualitative research relates to the logic of pragmatism and 

abduction (Saunders et al., 2012), which made it suitable for this study. Therefore, the 

qualitative approach was chosen. To gain thorough insight, different methods of qualitative 

research were applied. Combining varieties of qualitative research is referred to as multi-

method qualitative study (Saunders et al., 2012). Using the multi-method design allowed the 

research to use more collection techniques while restricting it to qualitative research methods. 

Understanding   the   participants’   view   and   sense-making was important, yet to cover all 

information of the ecosystem services concept, other qualitative procedures were used. 

 

In order to deeply investigate the topic, the method of a single case study was chosen. Yin 

(2009) states that case studies are used to investigate how or why certain phenomena work 

through investigations within the context of an organization. This is suitable for our research, 

as it allowed us to deeply look into one case and how the concept of ecosystem services could 

apply in the area.  Saunders et al. (2012) state that case studies allow to generate deep insight 

in a situation that has not been widely researched and recognized. This is the case regarding 

ecosystem services (Winn and Pogutz, 2013) and thus reflects a suitable method.  

 

For this study, insight was gained through the decision-making process of the Bunge Area 

based on the EIA assessed by the mining company Nordkalk AB on Gotland, Sweden. This 

case is suitable as it reflects a situation tinged with disagreements regarding the environmental 

impact assessment. Further, the case is an interesting area of research, as it regards a very live 

issue. Additionally, the geographical location was convenient and allowed an in-depth 

investigation. According to Saunders et al. (2012), a single case study is frequently used 

where the case is unique, critical or extreme. Within our study it was important to select a 

case that provided a vast amount of environmental importance related to an EIA, the 

possibility of applying the concept of ecosystem services and an overall contribution to the 

field of business management.  
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The Bunge Case is an extreme and unique single case that suited this research because of the 

prolonged and complex legal process, where environmental aspects are the primary cause. 

The legal process concerns the permit application of Nordkalk AB to commence a limestone 

quarry in the Bunge Area. The trial has resulted in multiple verdicts and appeals, reflecting an 

ambiguous process of complex decision making that are here presumed to provide sufficient 

knowledge  to  answer  this  study’s  research questions.  

 

For this research it was important to first gain a full accurate profile of the case. The case of 

the Bunge Area is important, relevant and gained a lot of media-attention. It was therefore 

essential for the research to first assess the current situation. Important within this research, 

was to stay objective in the description of the case, as there is a lot of subjective information 

surrounding it. It was necessary to gain a clear understanding of the phenomenon prior to the 

collection of data, and therefore the first part consists of descriptive research (Saunders et al., 

2012). The concept of ecosystem services is still in need of further development and faces 

multiple challenges (Winn & Pogutz, 2013). The concept is often not integrated within the 

practice of organizations and therefore is seen as an unexplored area. We started the study 

from a significant broad perspective but narrowed this down to the main process fit for our 

research; this clarified the understanding of the problem and is of exploratory nature. The 

descriptive part of the Bunge Area is therefore complemented by means of an exploratory 

nature within the concept of ecosystem services and the EIA. This research thereby combines 

the nature of descriptive and exploratory studies. 

 

A final aspect concerning the research design is the selected time horizon. The legal process 

of the Bunge Case covers a certain time scale. The case was opened in 2005 and was still 

ongoing when this research was conducted. Within the scope of this research we analyzed the 

case from the beginning in 2005, until the present, which is 2014. This provided documents 

over a certain time period that gave the possibility to study change and development. This 

time horizon is known as longitudinal studies (Saunders et al., 2012).  

3.4 Data Collection and analysis 
The data for this thesis was collected through secondary data and, complemented and 

extended, with semi-structured interviews. This section provides an insight on the exact 

gathering of data and how it thereafter was further analyzed.  
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3.4.1 Secondary Data 
For the first part of this research a secondary data analysis was carried out. This was done in 

order to gain an in-depth understanding of the unique case of the Bunge Area. Secondary data 

is information that has been collected for other original purposes (Saunders et al., 2012). The 

secondary data contained several official documents relevant for the case of the Bunge Area. 

From Länsstyrelsen on Gotland we obtained two EIA documents written by the Swedish 

Environmental Research Institute (IVL) on behalf of Nordkalk AB. The first EIA was 

released in 2006; this document was updated, not replaced, by the EIA released in 2013. The 

EIAs covers all impacts on the nature that Nordkalk AB and IVL have investigated and 

assessed. Therefore it is crucial to analyze these documents to see how far this investigation 

stretches, how detailed it is, and the potential to extend it with the concept of ecosystem 

services.  

 

In   addition   to   the  EIA’s  we   also   gathered   court   reports   from   the  Nordkalk  AB’s   numerous  

turns in court with the purpose of learning the history of the legal process and how the EIA 

has influenced it. The court reports were all available online as official documents. 

Furthermore,  information  on  Nordkalk  AB’s  homepage  was  used  to  provide  a  description  of  

the company and the Bunge Area.  

 

The investigated secondary data allowed us to thoroughly understand the case and set the base 

for further empirical research through primary data collection. An abundance of secondary 

data was available for the investigation of the Bunge case, which was assessed for the first 

part of the research. 

3.4.2 Primary Data - Interviews 
To complement the vast amount of secondary data several interviews were conducted. The 

interviews were separated into two sides, the applying and opposing side. The applying side 

entails the need of a permit to start a mining quarry, while the opposing side is against it and 

want to preserve the natural environment of the Bunge area. These interviews allowed us to 

generate a more recent and up to date perspective from all sides of the case. The primary data 

contained a total of five interviews, where two were with the applying side and three with the 

opposing. The primary data was collected through non-standardized semi-structured 

interviews. The qualitative method on collecting data allows the interviewer to add, remove 

and change the order of interview questions (Saunders et al., 2012). It provides the possibility, 
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besides the predetermined questions, to add follow-up questions and additional comments 

from the participants. These are according to Saunders et al. (2012), interviews where the 

researcher uses a list of themes and often some key questions to cover the most relevant topics 

during the interview. In our research we prepared by setting up a list of key themes, which 

were as an example the environmental impact assessment and the concept of ecosystem 

services. We determined the themes based on our literature review. As our empirical research 

contains interviews from two opposing sides, it was crucial to have key themes in order to 

create a clear comparison on similar subjects and stay on topic. The order of questions could 

vary depending on the flow of the interview, and the addition of extra questions during the 

interview was possible. 

 

The primary interview form the applying side was with Gabriella Hammarskjöld, which is the 

Quality and Environmental System Manager of Nordkalk AB Gotland. This interviewee is 

one of the key actors within the EIA of the Bunge Area made by Nordkalk AB. With her an 

in-depth interview was conducted, where we asked critical questions to gain a full insight of 

the case and her view on our research and from the perspective of the company. The second 

interview from the applying side was with environmental department manager Emma 

Rönnblom-Pärson from the Swedish metal company The Boliden Group. This interview 

entails the main topics of the research to strengthen the arguments from the applying side but 

left the Bunge case out of scope since this is a single case study and the interviewee was not 

involved.   

 

The first interview from the opposing side was with Krister Mild of the Swedish 

Environmental Protection Agency (SEPA). Krister Mild works fulltime with environmental 

trials as a biology and ecology expert and has been involved with the Bunge-case since the 

start. The second interview was with chairman Olov  Söderdahl  from  the  association  ‘Preserve  

the   Ojnare   Forest’.   The   non-profit association arose out of the need to protect the natural 

environment from the quarry. The third interviewee is Lena Kulander from Länsstyrelsen. 

Lena Kulander is administrator for the Bunge-case at Länsstyrelsen. These three parties all 

have a common goal but from different angles, which suited our research and provided an all-

round insight in the case.  

 

According to Saunders et al. (2012), non-standardized interviews can be divided into face-to-

face interviews, telephone interviews and internet-mediated (electronic) interviews. For the 
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interviews, we established contact via e-mail first. We explained about our study and asked 

whether they were able and interested to help us. For the interview at Nordkalk AB a meeting 

was organized after contact was made. The interview took place in the office of the 

interviewee, located at Nordkalk AB, Storugns on Gotland, and therefore was a face-to-face 

interview. This location allowed us to have the interview in the natural surrounding of the 

interviewee. As the case of the Bunge Area was under a lot of media attention this would give 

the interviewee a more secured feeling. Prior to the meeting, we sent all necessary data and 

questions to the interviewee, and prepared ourselves by studying our secondary data to gain a 

broad knowledge of the case. The interview was carried out in English.  

Two other interviews, with Emma Rönnblom-Pärson of The Boliden Group and Krister Mild 

of the SEPA, were conducted by phone. The interviews were conducted by phone because of 

distance and insufficient finance to set up a face-to-face interview. This fact prohibited the 

opportunity   to  explore   the   interviewee’s  non-verbal behavior (Saunders et al. 2012) and we 

have taken this into consideration into further analysis. Prior to the phone call the 

interviewees were informed on our subject, and documents containing the semi-structured 

questions were sent. Inline with informing them we established personal contact to gain a 

position of trust (Saunders et al. 2012). By informing the interviewee sufficiently, we were 

able to prevent non-willingness to engage in exploratory discussions. One interview was 

carried out in English and one in Swedish. After conducting an interview in English, we 

preferably switched to Swedish as it is the mother tongue of the interviewees. By doing so we 

ensured that language limitations would not inhibit the interviews. All interviews by phone 

were audio-recorded with permission from the interviewees.  

 

The two other interviews, with Lena Kulander of Länsstyrelsen and Olov Söderdahl of 

Preserve the Ojnare Forest, were conducted by e-mail. An e-mail interview is an 

asynchronous type of interview, according to Saunders et al. (2012), that can be appropriate 

when the person is geographically located far away. We conducted e-mail interviews because 

of the distance and personal preference of the respondents. This fact prohibited the 

opportunity   to  explore   the   interviewee’s  non-verbal behavior (Saunders et al. 2012) and we 

have taken this into consideration into further analysis. We also needed to consider ethical 

issues when sending the interviews by e-mail, as the case of Nordkalk AB gained a lot of 

media attention we needed to be sure that the respondent was right one. We had therefore 

established personal contact before sending the documents and were assured by a phone call 
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and signatures on the response. The interviewees were informed of our research and were sent 

documents containing the questions and further specifications. After receiving the answers 

further follow-up questions, specifications or clarifications of certain aspects was possible. 

This made this part of data collection a bit longer but the respondent could think through the 

answers and reflect more specifically on them (Saunders et al., 2012).  

The questions were formulated in a way to gain as much in-depth knowledge on the research 

and case as possible. As we needed to cover critical information, the questions resulted in a 

mix of probing and specific questions (Saunders et al., 2012). The questions were based upon 

the theory and our secondary descriptive data. As we already collected a vast amount of 

secondary data, it was important to explore responses that are of significance to the topic. 

Thereafter  ask  specific  and  critical  questions.  Examples  of  the  questions  are:  ‘How  would  you  

define  ecosystem  services?’  and  ‘Are  u  familiar  with  the  concept  of  ecosystem  services?’  The  

full list of questions can be found in Appendix 4. Semi-Structured Interview Questions.  

  

A semi-structured interview provides the opportunity for the interviewee to talk and think 

about aspects they have not previously thought about, which offers the opportunity to collect a 

rich and detailed set of data (Saunders et al., 2012). As this research addressed a new way of 

thinking, this might set the interview into a new area and can create a rich and deep data 

collection. The outcomes of the interview were also used as an additional and complementary 

input for the descriptive secondary data.  

3.5 Data Analysis 
Before conducting the interviews, the secondary case documents were analyzed in order to 

provide a description of the case and to identify key environmental impact categories. The 

case documents where only available in Swedish, therefore it was needed to translate these to 

English.  When  analyzing  the  EIA’s,  the  environmental  impacts  were  structured  in  categories  

to  provide  an  overview  on  the  activity’s  impact  on  the  environment.  In  order  to  provide  a  full  

description of relevant impacts, the document from 2006 was compared and combined with 

the document from 2013 to gain a deep understanding of the environmental impacts. The 

court reports were summarized and used to provide information on various verdicts and 

important arguments from parties concerning  environmental  effects  and  the  EIA’s  role  in  the  

prolonged legal process. Furthermore, information from the court reports contributed to 

information needed to display the changes in the legal process in form of a time-line. 
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The interviews with Gabriella Hammarskjöld, Krister Mild and Emma Rönnblom-Pärson 

were audio-recorded under agreement with the respondent and thereafter transcribed before 

further analysis was possible. The entire conversation of the interviews was transcribed, and 

the Swedish interviews were translated into an English transcription. Hereafter the 

transcriptions were filtered into critical summaries based on the key themes set in the 

interview. 

 

The e-mail interviews with Lena Kulander and Olov Söderdahl were conducted in Swedish 

and English. The Swedish interview was first translated to English. The interviews were then 

transcribed and filtered into critical summaries based on the key themes set in the interview. 

These summaries provided an efficient input for further analysis.  

 

In accordance with the generic approach for the analysis by Saunders et al. (2012), the 

collected data was arranged into analytical categories. The results of the qualitative primary 

and secondary data were combined and unitized into the new main categories developed to 

serve the analysis. These main categories are named The Environmental Impact Assessment, 

The Concept of Ecosystem Services and Connecting the Concept of Ecosystem Services with 

the EIA. The organization of data allowed for recognition of themes, patterns and 

comparisons between categories, such as expressed opinions and actual practice. We 

integrated the various findings into concrete information, enabling us to understand 

possibilities, limitations and risks for the application of the concept of ESS on an EIA; this 

was done with the use of the theoretical framework presented in the end of the theoretical 

chapter. This categorization represents the themes revealed from the data that was collected; 

also known a template analysis (Saunders et al., 2012). As this was related to our qualitative 

design as well as with the abductive approach, it suits the theory by providing the possibility 

of changing or adding the predetermined themes of the interviews conducted. The analysis is 

an integration of empirical findings and theoretical data based on the key themes set after a 

complete data collection.  

3.6 Limitations  
The methods chosen in this research gives certain limitations, as the case is based on a single 

case study, with a descriptive and exploratory nature (Saunders et al., 2012). It is therefore 

limited to the knowledge obtained, which made it impossible to translate the outcomes of the 
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research into generalization in this field of research. The outcomes of the research cannot be 

applied to all cases concerning an EIA process; however it did provide an in-depth research 

concerning this field, which can support further research.  

 

The concept of ecosystem services is a big field to grasp; we therefore limited it to the parts 

applicable within the research, based on time and possibility. In accordance to this argument 

there has only been one EIA analyzed within our possibilities.  

 

The case of the Bunge Area provides an in-depth view in the assessment of environmental 

impacts assessments and is a good example of applying the concept ecosystem services. 

However, it is limited in a way that the decision making process has not been finalized yet.  

 

  



38 
 

4 Case Study of Nordkalk AB 
In order to gain a complete picture of the case study of the Bunge-area, a thorough review of 

secondary literature on the case is displayed. It entails the Bunge Project of Nordkalk AB, the 

legal decision making process and the EIA of the Bunge-area assessed by Nordkalk AB. The 

secondary data is then complemented by interviews from the applying and opposing side. 

Through this empirical material the base for the analysis of the Bunge-case and the EIA is set.  

4.1 The Bunge Project 
For more than four centuries limestone has been quarried on the island of Gotland, Sweden 

and   is   one   of   the   island’s   key   basic   industries.   The   historical   limestone   properties   and  

business have been operated and developed by different companies. Since 1990, the Finnish 

company Nordkalk AB has operated and developed the limestone business on Gotland. 

Nordkalk AB continues to modernize and develop limestone operations to meet future needs 

(Nordkalk, 2014).  

 

Nordkalk AB has been prospecting for a new quarry-site on northern Gotland in order to 

continue their mining activity on Gotland. The biggest known, and for the company only 

realistic option for a new quarry-site is at the property Bunge Ducker 1:64, nine kilometers 

northeast   of   Nordkalk’s   facilities   in   Storugns.   In   short,   the   activity involves mining and 

primary crushing of limestone in Bunge Ducker 1:64 and the transportation of stones through 

a  conveyor  belt   to  Nordkalk  AB’s  factory   in  Storugns  for  sorting  and  shipping  (IVL,  2006;;  

Nordkalk, 2014). Limestone on Gotland is unique for its high quality, purity and strength, 

which make it suitable for manufacturing the burnt limestone used in the steel industry. 

Nordkalk AB plans to invest around 70 million euro in the new operation, which is expected 

to have a lifespan of 25 years and a yearly outlet of limestone of three million tons before 

fully excavated.  This will provide many job-opportunities for the community and thus 

benefits the local economy. (IVL, 2006; Nordkalk, 2014) 

 

A project of this magnitude is impossible to establish without any negative consequences for 

the environment and different stakeholders have their opinion on the natural values and 

priorities. Therefore, the application for the permit is processed in court, which shows not to 

be a straightforward process. The process resulted in a vast amount of negative media 

attention. As Gabriella Hammarskjöld (2014), environmental manager Nordkalk AB Gotland, 

mentions, they have been criticized concerning their plans on the Bunge-area and gained a 
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bad reputation. Inline with the criticism, many organizations and associations are fighting 

against the plans of Nordkalk AB by means of a legal process and influencing and creating a 

public opinion against the mining company (Mild, 2014 and Söderdahl, 2014).  

4.2 The legal decision making process of the Bunge Area 
T he trial of the Bunge-area has moved back and forth in several law instances in Sweden. To 

give the reader an overview of the case, a summary of the different verdicts and arguments 

obtained from court-reports is presented below together with a timeline that is displayed in 

figure 5. The timeline displays the different courts that were central in the decision making 

process. 

 

Figure 5. Court Timeline Decision Making Process Bunge Area 2005-2013 

The company Nordalk AB applied for permission to perform two sample-quarries in 2005 in 

the northern part of Gotland Bunge Ducker 1:64. This permission was granted for two 

sample-quarries in February 2006, the purpose of this sample-run was to examine and test the 

quality of the limestone. Following this, the company applied for permission for a full-scale 

limestone quarry in Gotland Bunge Ducker 1:64 (Miljödomstolen, 2006). From the interview 

with Gabriella Hammarskjöld it became clear that the environmental impact assessment from 

2006 was a comprehensive report made by following the current standards that was used back 

then.   

In 2008, the application for permission concerning the full-scale limestone quarry in Bunge 

was denied in Swedish Environmental Court: Miljödomstolen (MD). MD approved the EIA 

conducted however, the location and the risk of impact on surrounding conservation areas, as 

well as the danger for threatened species prevented permission from being granted. 

Furthermore, there were uncertainties about protecting the water source Bästeträsk 

(Miljödomstolen, 2008). Nordkalk AB appealed against the decision from 2008. The case was 

brought up to the Swedish Environmental Supreme Court, Miljööverdomstolen (MÖD), and 

the verdict changed. MÖD made a similar assessment as MD concerning the EIA and 
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approved  it.  However,  MÖD  overturned  MD’s  verdict  and  gave  Nordkalk  AB  permission  to  

start the quarry-activity. Numerous parties appealed against this verdict.  Swedish Supreme 

Court, however, disliked the appeal for retrial in 2010 and therefore the verdict gained legal 

force (Högsta Domstolen, 2010). The case was sent back to MD to decide the terms and 

conditions for the activity. However, MD again disliked the application for permission in 

November 2011. MD stated that Nordkalk AB appeared to not yet fully understand the 

meaning of nature types and species that the quarry will affect.  

Nordkalk AB once again appealed against this decision. The case was brought up in MÖD 

and there was a new verdict in July 2012. MÖD once again declared that Nordkalk AB would 

get the permit for the quarry together with an order of implementation. This case was brought 

up in Swedish Supreme court again in October 2012 after the Swedish Environmental 

Protection Agency (SEPA) and other counterparties appealed against the decision and 

demanded an inhibition of the order of implementation. The case was declared pending and 

the Supreme Court declared that the permit could not be utilized until further notice. In June 

2013, the Supreme Court announced that the case would be sent back to MD for a complete, 

accurate and final assessment so that it is possible to dismiss any scientific doubts about these 

effects (Darpö, 2013; Högsta Domstolen, 2013).  

4.3 The Environmental Impact Assessment  
With help of the Swedish Environmental Research Institute (IVL), Nordkalk AB conducted 

environmental impact assessments with the purpose to provide relevant, objective, correct and 

comprehensive decision support for the permit trial of the Bunge quarry. The first 

environmental impact assessment for the activity was submitted in 2006 and an updated 

version  was  made  in  2013.  This  research  analyses  the  two  EIA’s  and  summarizes  the  impacts  

as claimed by Nordkalk AB, which can be found in Appendix 5. Summary Environmental 

Impact Assessment Bunge Quarry by Nordkalk AB. The appendix provides a full summary 

covering the possible environmental impacts. Table 6 presents the four environmental aspects 

that are central within this research. These four impacts were determined based on the 

importance derived from secondary and primary data.  

 

The environmental impacts described in the EIA of the Bunge Project, is connected by well-

specified conservation and protection measures developed by Nordkalk AB. These however, 

are not fully integrated in this research, as some parts were not relevant for this study. 
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Protective measures are also connected with uncertainty and possible failure factors, which 

therefor makes it not relevant for this case. 

Environmental 
Aspect Impact Risk 

Factor 
Emissions and Waste Very limited. Explosion residues, fuel and hydraulic oils.  Medium 

Flora and Fauna 

Loss of critical area (flat rock forest) for wood beetles and 
other insects that can lead to decreased populations. The area is 
part  of  one  of  northern  Europe’s  most  valuable  insect  lands.    
Quarry will serve as a barrier and complicate spreading for 
insects that are bad flyers.  
 
Unusually high occurrence of red listed vascular plants in the 
pit and surroundings. The quarry involves loss of a number of 
different populations. Primarily gaffelfibbla, Pilosella 
dichotoma risks fragmentation. The quarry can serve as a 
barrier for seed spreading.  
 
Direct effect from the Bunge quarry is loss of nesting habitat 
and  foraging  range  for  a  number  of  bird  species  on  EU’s  
species list and the National Red List, including nightjar. The 
consequences are that populations decrease with number of 
territories.   

High 

Bästeträsk Lake 

As stated by Nordkalk AB, the Bunge area will affect the water 
used by species, and in the future by humans. However by 
protective water filtering measures designed by Nordkalk AB, 
no impact will be done on the water and lake. Mainly the 
groundwater situation in the water catchment area is altered.  

High 

Outdoor Recreation 
and Tourism 

Very limited. Some outdoor recreation in surrounding Natura 
2000-areas can be affected by noise.  Altogether, the 
establishment of the Bunge quarry will reduce opportunities 
for tourism in the area during the mining period.  

Low 

Table 6. Five Environmental Impact of the Bunge Quarry Gotland derived from the EIA of 

2006 & 2013 

4.4 Interviews Applying Side 
After collecting, analyzing and summarizing the secondary data, two interviews were 

conducted on behalf of the applying side. The primary interview was with Gabriella 

Hammarskjöld, the environmental manager of Nordkalk AB, Gotland and one of the key-

actors in the Bunge-case  from  Nordkalk  AB’s  side.  The  interview  entails  around  the  concept  

of ecosystem services and the topic of the EIA and thereafter specifies the possibilities and 

potential of how these can be connected. These topics are all related and discussed around the 

Bunge-case to provide a good insight.  
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The second interview was with Emma Rönnblom-Pärson from the metal company Boliden 

Group. The Boliden Group is a Swedish metal company that operates mines and smelters in 

Sweden, Finland, Norway and Ireland (Boliden, 2014). The interviewee works in the business 

area mines within the company. Business area mines has four units in Boliden, Gärpenberg, 

Ireland and Gällivare. Rönnblom-Pärson is environmental department manager located in 

Gärpenberg. This department is responsible for the reclamation of mines that has reached the 

end of their productive lifespan. The interview entails around the concept of ecosystem 

services, EIA and how these can be interconnected. The interview discusses around these 

topics in general terms and thereby strengthens the arguments but thus leaves the Bunge-case 

out of scope. 

4.4.1 The Environmental Impact Assessment 
The interviewees Hammarskjöld (2014) and Rönnblom-Pärson (2014) confirm the importance 

of an EIA for the purpose of describing environmental aspects. According to Hammarskjöld 

(2014) an EIA needs to be conducted when applying for an activity that could potentially 

harm the environment. Hammarskjöld (2014) mentioned that the demands and requirements 

concerning an EIA have increased significantly over the past decade. This brings a lot of 

concerns about whether companies are able to keep up-to-date in the future as an EIA might 

get too science based and makes impacts too difficult to assess (Hammarskjöld, 2014). But on 

the other hand, the respondent states that this triggers companies to create new initiatives and 

to be innovative. This aspect can thus be viewed from two perspectives.  However, 

Hammarskjöld (2014) further claims that the EIA is an important and intelligent tool that 

forces a company to gain full knowledge. Rönnblom-Pärson (2014) agrees on this aspect but 

does state that she does not use it as a tool, but merely for the purpose of describing 

environmental impacts. Hammarskjöld (2014) also emphasizes that an EIA should be 

assessed  in  a  realistic  way  from  an  economic  perspective:  “You  have  to  base  an  assessment  on  

what  is  economically  realistic  concerning  the  costs’’  (Hammarskjöld,  2014).   

 

It is according to Hammarskjöld (2014) common that companies only use consultants to 

conduct an environmental impact assessment. According to her this is an ineffective way of 

working. The purpose of an environmental impact assessment as it is today, also requires 

internal knowledge from the company. According to Rönnblom-Pärson (2014), an EIA can be 

used as a positive input for decision-making   regarding   changes   in   a   company’s   processes.  
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Consultants  need  to  cooperate  in  order  to  integrate  the  EIA  within  the  company’s  processes  

and determine these additional effects. Hammarskjöld (2014) also argues for the need of tools 

for   the   transfer  of   the  EIA  knowledge   into   the  behavior  of  an  organization,  as  “instruments  

would allow a smooth way of integrating the whole report into the behavior of an 

organization”  (Hammarskjöld,  2014).   
 
Regarding the outcome of an EIA in a legal decision making process, the efficiency varies 

(Hammarskjöld, 2014). Whether it is efficient or not, highly depends on what information the 

EIA provides to the authorities. According to Rönnblom-Pärson (2014), the ambition for an 

EIA is to cover everything when necessary, but it highly depends on the case and 

characteristics of the project. Furthermore, Hammarskjöld (2014) argues that it is not always 

clear if decisions are based on science or politics. Problems often occur concerning the 

translation of information towards the authorities. Authorities occasionally demand additional 

specified information to remove their uncertainties about decisions, as they lack knowledge in 

the field. Hammarskjöld (2014) states that this required information sometimes come to an 

exaggerated point, where the assessed information requires a vast amount of time and 

resources. Authorities often ask for information on the indirect effects. Rönnblom-Pärson 

(2014) agrees with this, but parallel to this argument the required impacts assessed have to 

stay realistic. According to Hammarskjöld (2014) an EIA is not able to cover everything in a 

holistic approach, as these are usually difficult to assess and require substantial effort from the 

company’s   perspective.   Rönnblom-Pärson (2014) states that it is impossible to cover all 

environmental aspects because it is not economically realistic. It is already resource 

demanding to cover only direct effects. However, the Boliden Group tries to at least briefly 

describe the indirect effects of their activity on the environment. Additionally, Rönnblom-

Pärson (2014) and Hammarskjöld (2014) state that it is important to prioritize on which 

aspects to focus on and an exact tool or method might be a way towards improving the 

assessment of indirect effects. 

4.4.2 The Concept of Ecosystem Services 
When introducing the interviewee with the concept of ecosystem services, Hammarskjöld 

(2014) was not acquainted with the exact definition of the concept. Monitoring and reporting 

on ecosystem services is a relatively new approach for the company, and this area is therefor 

considered unexplored. Nordkalk AB does work with ecosystem services but without the use 

of any explicit tools. Instead, they base their approach on logic and common sense 
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(Hammarskjöld, 2014). Rönnblom-Pärson (2014) stated that she is familiar with the concept 

of ecosystem services and defines it as benefits that the ecosystem provides for human well-

being in various ways. She has not worked with the concept of ecosystem services directly 

and the term ecosystem services have seldom been used within the company. However, some 

parts  of  the  company’s  activity  could  according  to  Rönnblom-Pärson (2014) be connected to 

ecosystem services. In some cases they have been working with ecosystem services, but not 

by using the wide term directly.  

 
Hammarskjöld (2014) was not familiar with the concept of ecosystem services in the way 

described in the theoretical framework. This particular way of analyzing and using ecosystem 

services was therefore not used in environmental assessments of the Bunge-case. The Boliden 

Group is according to Rönnblom-Pärson (2014) always trying to consider the human well 

being when assessing impacts in an EIA but not with a specific classification. If this is 

however to be considered, it depends on what kind of project it is and where it is located. 

Furthermore, Hammarskjöld (2014) was not acquainted with the classification of cultural 

services. However, the classification of cultural services could have been of relevance for the 

Bunge-case. The concept of cultural services is connected to the aspect of tourism around the 

Bunge-area, which has also been a topic in court. Hammarskjöld (2014) argues that for the 

determination of these services, it is important to discuss this with different stakeholders to 

gain a complete insight and not solely make decision based on individual expertise.  

 

Hammarskjöld (2014) believes it is important to prioritize impacts by risk factors to determine 

which aspect to carefully measure and monitor. Additionally the scope of the area assessed 

has   to  be   economically   realistic   (Hammarskjöld,   2014).   “If   an   area   that has to be assessed, 

costs  an  unaffordable  amount  of  money   for   investigation,   it   is  not   realistic   for  a  company”.  

Nordkalk AB pinpoints each factor, such as fuel emission or dust, and evaluates them 

comparatively to determine which has the most significant impact, in order to prioritize its 

focus. Hammarskjöld (2014) stated that this method of determining importance is a useful 

tool but feels uncertain about the intelligence of it. She explains the difficulty of determining 

what environmental impact to focus on with an example of a meeting she once attended. The 

participants in the meeting were asked which environmental impact was crucial for the 

company. All answers varied but the majority stood for small easy fixed aspects that would 

benefit   the   company’s reputation. Hammarskjöld (2014) argues that the focus should be on 

bigger problems, that it is important for companies to maintain a balance between protecting 
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the environment and being economically efficient. Hammarskjöld (2014) uses the example of 

fuel efficiency   to   illustrate   her  way   of   thinking:   “If   the   fuel   efficiency   is   improved,   it  will  

decrease   environmental   harm   and   save   a   lot   of   money”.   The   money   that   is   saved   can  

thereafter  be  used   for  other   investments   to   increase   a   company’s   efficiency.  Hammarskjöld 

(2014) states that there is a limited amount of investments that can be made for a quarry to 

stay profitable, it therefore should determine its investments carefully and not spend 

everything on the small aspects.  

 

Another topic discussed in the interview is the economic valuation of nature, where 

Hammarskjöld (2014) states that this has not been used within the company. It is argued that 

there are no concrete instruments for this kind of valuation, and the problem lies in evaluating 

it. However Hammarskjöld (2014) emphasizes the importance of translating money into a 

particular currency for use of concrete information towards other parties. Nordkalk AB values 

nature in an indirect way. By calculating the costs needed for the protection of the 

environment, such as water purification or the costs of preventing the extinction of species, 

and comparing this with an estimation of the possible economic gains of the certain project. 

The company thereby can determine if the assessment would be possible form an economic 

perspective. Hammarskjöld (2014) is convinced that when tools and instruments exist for 

valuing nature, the company will use it. It is argued that it is an interesting concept that could 

be fruitful, it is however an intensive process that requires a lot of time. Rönnblom-Pärson 

(2014) is not convinced that it would make a difference if the company started using the 

concept of ecosystem services in their business practices as they are already working with 

these kinds of questions. 

4.4.3 Connecting the concept of ecosystem services with the EIA 
In this part we discussed around the connection of ecosystem services and the EIA. According 

to Hammarskjöld (2014) the integration of ecosystem services in an EIA is possible and can 

improve its effectiveness. As argued, companies today are demanded to describe the impacts 

on the surrounding nature in a way that will remove all doubt and uncertainties around the 

environmental  impacts.  The  respondent  claims  that  in  order  to  get  to  the  point  of  ‘no  doubt’  

concerning science based information, they have to adapt the concept of ecosystem services in 

some way. In addition to this argument, Hammarskjöld (2014) thinks that adding the 

ecosystem services concept to an EIA will affect the decision making in a good way. The only 

problem of extending an EIA is that there will be too many details to focus upon.  
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Rönnblom-Pärson (2014) is uncertain about integrating the concept of ecosystem services, to 

improve  an  EIA’s  effectiveness.  However,  she  is  positive  towards  every way of developing an 

EIA to possibly increase its effectiveness. Additionally, Rönnblom-Pärson (2014) states that 

ecosystem services is a very broad concept and since it depends on assessments it can be 

impacted by subjective views. One specific ecosystem service can have both positive and 

negative effects depending on perspective. Hammarskjöld (2014) mentions that the increasing 

demands for information by authorities have forced the company to include more of the 

ecosystem thinking in the EIA submitted in 2013.  As  Hammarskjold   states;;   “The first EIA 

from 2006 is extremely ambitious and covering almost everything, except for the ecosystem 

thinking because there is no real standard for that”.  The  authorities  demanded  more  scientific  

details during the legal decision making process, which according to the respondent forced the 

company to integrate an ecosystem thinking in their environmental assessment.  

4.5 Interviews Opposing Side 
Since Nordkalk AB applied for the permit of the Bunge quarry a number of opposing parties 

have started a contend against the mining company in order to protect the natural environment 

of the Bunge-area and elsewhere involved. For this part, three interviews with the opposing 

parties have been conducted. The common goal of the opposing parties is to get the permit 

application of Nordkalk AB for the Bunge-area denied and protect the natural area. The 

interview entails around the concept of ecosystem services and the topic of the EIA and 

thereafter specifies the possibilities and potential of how these can be connected. These topics 

were all discussed from the perspective of the Bunge-case.  

 
The first interview was with the Swedish Environmental Protection Agency (SEPA). The 

SEPA is an agency that works on behalf of the Swedish government and authorizes the status 

of environmental processes and projects. Besides this authorization, it coordinates, monitors 

and evaluates the environmental goals and effort of Sweden (SEPA, 2014). The SEPA has 

been the main counterpart of Nordkalk AB since the first application of the permit for the 

Bunge quarry in 2005, thereafter more parties joined. The interview was conducted with 

Krister Mild who works fulltime with environmental trials as a biology and ecology expert 

within the SEPA. He has been working for the SEPA for fifteen years and has been involved 

with the Bunge-case since the beginning.  
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The second interview was with the association that stands for preserving the Ojnare forest 

called  ‘Preserve  the  Ojnare Forest’.  The  realization  of   the  Bunge  quarry  would  cause  a  vast  

destruction of the unique forest and other polluting aspects. The association started 

immediately when discovering the plans of the Bunge quarry. Its purpose is to preserve the 

natural area surrounding the planned quarry and thereby spread knowledge and create a public 

opinion on the case in their favor (Söderdahl, 2014). The interviewee from this association is 

chairman Olov Söderdahl. 

 

The final interview was with Länsstyrelsen. Länsstyrelsen is a county board that is 

responsible for decisions made by the parliament and government that is carried out in 

Sweden and coordinate governmental activities (Länsstyrelsen, 2014). The interviewee is 

Lena Kulander who works at the environment and water unit at Länsstyrelsen Gotland and is 

administrator for the Bunge-case.  

4.5.1 The Environmental Impact Assessment 
Mild (2014) confirms the importance of an EIA from an individual perspective and within the 

SEPA, and the role it has within the Bunge-case. As stated by Kulander (2014), it is an 

important aspect in the decision making process, as it is meant to be in an environmental court 

and sees no alternative method for assessment. According to Mild (2014), an EIA is effective 

when it is described detailed enough in a way that external parties can understand the 

conditions so all involved parties of a certain case can understand it. When effective, an EIA 

can serve as an effective tool and a decisive part of decision-making processes in 

environmental trials such as the Bunge-case (Söderdahl, 2014; Mild, 2014; Kulander 2014). 

But then again, one of the main problems in environmental trials is that the EIA is not used 

effectively. As Mild (2014) states, that the Bunge-Case is an example where the EIA does not 

achieve its potential and the SEPA has assessed that it does not work as it has to. Söderdahl 

(2014) describes the legal decision making process of the Bunge trial as messy, inconsequent 

and full of unexpected turns. During the trial it was commented upon the EIA assessed by 

Nordkalk AB that is was not complete, the company then complemented the EIA with about 

1000 pages. Mild (2014) explains that this update was enough from the perspective of 

Nordkalk AB and the court, as it would else become to time consuming which is 

unreasonable. He emphasizes that without an effective EIA it is not possible to make an 

effective  decision:  “From  the  perspective  of  SEPA  the  EIA of the Bunge-area does not answer 
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the  decisive  questions  that  are  necessary  in  order  to  make  a  decision”  (Mild,  2014).  Söderdahl  

(2014) also argues that the EIA does not cover all the environmental impacts and that there 

are still many question marks concerning the assessment.  

According to Mild (2014), Nordkalk AB has chosen a clear path that is correct according to 

the   tradition   in   Swedish   environmental   trials   and   determined   by   the   companies’   involved  

agents. He also states that this is a path that is mostly in favor of Nordkalk AB and thereby 

tries to get through the decision to get a permit with as mild terms as possible. This issue 

creates  two  major  problems  concerning  the  EIA’s.  As  Mild  (2014)  argues,  the  first  problem  is  

that Nordkalk AB only assesses environmental aspects that are in favor of their cause and 

these aspects are assessed in a way that benefits them. According to Söderdahl (2014) it is 

also  not  in  the  company’s  interest  to  account  all  environmental  impacts. 

The second problem is that there are different paths to take within the court system. Different 

lawyers have different ways of operating these kinds of issues (Mild, 2014). The SEPA was 

the only counter-part in the beginning of the case against Nordkalk AB. Later in the process 

more (non-profit) organizations became clear counter-parts in the trial as well, such as 

Preserve the Ojnare Forest and Länsstyrelsen. All counterparts go with a similar 

argumentation, which is a requirement that the EIA has to be complemented in order for the 

court to make a decision. According to Mild (2014) and Söderdahl (2014), the court often 

lacks in competence to judge in detail which makes it difficult for them to know whether an 

EIA is effective or not. Söderdahl (2014) argues that the court often lacks significant 

knowledge  concerning  EIA’s  that  is  required  to  make  an  effective  judgment.  The  judgment  of  

an EIA thereby also varies in court. It depends which court is treating the case, which is a 

weakness of the EIA but also of the entire environmental trial system as well (Mild, 2014). 

Different courts and seatings have made different decisions, there where the identical 

questions and material were treated. This makes the decision making process difficult and 

confusing,  as  “It  is  clear  that  decisions  depend on  which  seating  it  is  in  court”  (Mild,  2014).  

Furthermore, Söderdahl (2014) claims that the court of appeal president in 2009 was a judge 

that had never ruled an environmental case before. This reflects a big weakness in the system 

and Mild (2014) compares it with a lottery which seating you will get and the technical 

knowledge is available to make decisions. The issue that concerns the lacking of an EIA can 

be fixed by complementing the assessment. Mild (2014) and Söderdahl (2014) are mostly 

concerned about the issues that occur in court and how the delivered information is processed. 

As the SEPA has been involved as the main counterpart since the beginning of the trial, in the 
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latest verdict that was 150 pages the SEPA was mentioned in one paragraph in 2-3 sentences. 

As  stated  by  Söderdahl  (2014):  “Some  verdicts  have  seem  to  be  written  entirely  on  Nordkalk  

AB’s  terms  and  have  not  at  all  mentioned  or  faced  other  involved  parties.”. 

4.5.2 The Concept of Ecosystem Services 
Söderdahl (2014) and Kulander (2014) are familiar with the concept of ecosystem services but 

have not been working or using it in any way in concerning the Bunge-case. The SEPA 

however, covers the concept of ecosystem services within the organization and has numerous 

governmental assignments concerning the concept (Mild, 2014). It has so far resulted into 

rarely concrete adaptable information, but the SEPA has been working intensively on finding 

tools to integrate ecosystem services into community structures and in the organization itself. 

Mild   (2014)  claims   that   the   term  ecosystem  services   is  a   ‘fashion-word’  at   the  moment  and  

that people treat it more extensively at the moment than biodiversity for instance. However, 

there is a difference between measuring ecosystem services and biodiversity that creates a 

problem. As ecosystem services measures pollution quantities of water and air for instance, 

biodiversity measures the amount of species and where they live by means of a red-listed 

system. By knowing the amount of species in an area it is clear to value this space but by 

means of ecosystem services it remains unclear and not well defined (Mild, 2014). According 

to Mild (2014), the concept of ecosystem services cannot be directly adapted since it is still 

too undeveloped and to wide.  

According Mild (2014), it is difficult to make a clear structure in predicting what will happen 

in  the  future  when  taking  certain  actions.  As  Mild  (2014)  argues,  “It  is  not  possible  to  say  if  

we  do  this,   that  will  happen  on  this  particular  scale.”  Current  research is not capable of this 

yet, but there is a potential future that will offer different ways in quantifying and grading 

data. Using ecosystem services comes together with the determination of the services spatial 

scale. According to Mild (2014), when talking about biodiversity or pollution of substances 

for example it is possible to measure at an exact point. It can be global but still happen at local 

scale or well defined in an exploiting-area or directly around it. But ecosystem services are 

quickly related to issues at a bigger scale, at least on landscape-level or even bigger levels 

including air-quality and other aspects (Mild, 2014).   

The valuation of ecosystem services is a complex process. As Mild (2014) states, there have 

to be many interacting components which are very difficult to assess and can be seen as the 

main problem with valuing ecosystem services within the Bunge-case but also in general. It 
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has so far been hard to get to a detailed level in order to exemplify, clarify, quantify and 

monetize ecosystem services. There are however exceptions, for example water-related issues 

where it is about the regulation of clean water and the related impact or air pollution by means 

of toxicity amount when big industries produce copper or led (Mild, 2014). These are issues 

that can be translated into numbers and be calculated; however Mild (2014) claims that this is 

difficult to integrate into the process of an EIA. Kulander (2014) believes in the valuation of 

ecosystem services and the benefits in can provide for society, through business. There would 

possibly   be   a   clarification   of   humanity’s   dependence   of   a   sound   environment   for   survival.  

There is a high price tag on a destroyed environment on the long and short term (Kulander, 

2014).  

Mild (2014) explains that ecosystem services is still used as more of an overall perspective, it 

needs to be specified in to more detailed levels in order to regulate certain conditions in 

environmental trials such as the Bunge-case. So far there has been no success in these 

potential developments, but Mild (2014) argues he is convinced that the concept of ecosystem 

services will develop into usable vocabulary, quantifiable goals and a clear categorization for 

broader and easier use.  

4.5.3 Connecting the Concept of Ecosystem Services with the EIA 
Mild (2014) and Söderdahl (2014) claim to believe in the theory of combining the concept of 

ecosystem services and the EIA as an improvement in the decision making process of 

environmental trials, but states that it needs further development from both sides. According 

to Söderdahl (2014), the decision making process would be positively different with an 

increased focus on ecosystem services in an EIA but is not yet possible with the current 

system.  The  current  process  of  EIA’s do not have these components and do not cover all the 

aspects that are necessary to at least do an overall ecosystem services analysis. Mild (2014) 

emphasizes   this  with   the  current  situation:  “Today   there   is  nothing   in   the  EIA  that  makes   it  

possible to analyze  ecosystem  services,  except  in  some  cases  such  as  water  and  air  quality.”.  

Mild (2014) believes that ecosystem services do not seem to fit amongst civil-engineers, 

ecologists and biologists as the current overall description of ecosystem services seems 

confusing and uncomfortable. The SEPA has therefore not mentioned the ecosystem services 

during the Bunge trial. Mild (2014) and Söderdahl (2014) also state that ecosystem services 

have not been included in the EIA of the Bunge-area. As the environmental trials are today, 

the decision making process would not be any different if there was a bigger focus on 
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ecosystem  services  in  EIA’s.   If  ecosystem  services  would  be  assessed,  court  has  to   improve  

its competence concerning these aspects that does not exist in court today (Mild, 2014). 

Söderdahl (2014) argues that the biological and ecological connection and knowledge lacks in 

environmental court and therefore integrating the concept of ecosystem services would not 

manage to serve its purpose. An EIA should cover all environmental impacts, direct as well as 

indirect, as is the intent according to environmental legislation (Kulander, 2014). Söderdahl 

(2014) also believes that including more environmental aspects in the EIA would not change 

the decision making process of the Bunge-case since Nordkalk AB denies the fact that there 

are any negative effects left, regardless of what aspects it is about. 

 

  



52 
 

5 Analysis 
The following chapter analyses the concept of ecosystem services and the EIA using the 

collected data from the empirical and theoretical data. It compares theory with practical 

experiences and knowledge. It further explains the possibility and potential of combining the 

concept of ecosystem services and an EIA. The chapter close with the aforementioned 

theoretical framework, tested upon applicability by assessing it with the EIA of Nordkalk 

AB’s  planned  quarry  in  the  Bunge-area. 

5.1 The Environment Impact Assessment 
The empirical study shows that the EIA is important for assessing environmental impacts and 

to inform decision-making. However, according to Mild (2014) an EIA can only be effective 

when it is detailed enough and all involved parties to the matter can understand it. Over the 

past years, EIA procedures has been strengthened and improved and has prevented potential 

environmental damage proposals that before would have been approved (Jay et al., 2007). 

Hammarskjöld (2014) agrees with this and stated that  EIA’s  that  have  been  approved  in  the  

past would be discarded today. However the effectiveness of an EIA has been criticized for its 

purpose and use in decision making concerning if it righteously assesses environmental 

impacts (Lenzen et al. 2003). The   opposing   side   argues   that  EIA’s   still   lack   in   completion  

around environmental aspects, as they argue is the case seen in the Bunge-Case. Furthermore 

Mild (2014) argues that the EIA of Nordkalk AB cannot answer the decisive questions that 

are necessary in order to make a decision. Parallel to this argument Hammarskjöld (2014) and 

Rönnblom-Pärson (2014) have concerns about the future of the EIA, they are concerned that 

the improvements of the assessment will be too science based and demands too much 

information from companies, resulting in a process that is not economically compatible. The 

EIA is an important and intelligent tool, but should be used in a realistic way where there is a 

sustainable balance. 

 

The spatial and temporal boundary is mandatory for being specified within an EIA, which is 

to be determined by the client and the lead auditor (ISO, 1996, 5.1.1). According to 

Hammarskjöld (2014) and Mild (2014), it is quite common that companies use the expertise 

of   ‘just’   consultants   that   come   in   and   write the EIA. According to Jay et al. (2007) and 

Cashmore et al. (2004), the EIA is then presenting itself satisfactory within the terms of its 

own requirements but often only assesses the direct impacts close to the establishment. 

According to the opposing side the EIA of the Bunge-area is written mostly in favor of 
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Nordkalk AB in order to get the permit with as mild terms as possible. However, Mild (2014) 

argues that this is correct according to the tradition in Swedish environmental trials and 

determined by the  companies’  involved  agents.  This  is  not  the  right  way  of  working  anymore  

and an EIA requires knowledge from different perspectives. However, in line with the first 

step of the six-step approach, it is important to specify and agree on the problem with all 

involved stakeholders (TEEB, 2010c). Mild (2014) and Söderdahl (2014) agree with this 

argument, as the current decision making process lacks in a balanced knowledge level and, 

such as the trial of the Bunge-case, is too different and one sided. According to Bingham et al. 

(1995), the challenge of improving these methods presents itself as an opportunity for 

partnership between ecologists, economists and social scientists and partnership between the 

research and policy communities. By operating from different perspectives and professions, 

and as Bingham et al. (1995) states, there is an opportunity of starting partnerships for 

improving such methods and information enrichment.  

 

There is no clear use of the EIA in decision-making processes. According to Cashmore et al. 

(2004), it is suggested that the passive integration of the EIA in the decision making process 

has significantly reduced its substantive outcomes. The trial of the Bunge-area is also a case 

where the decision making process has not been straightforward. As Mild (2014) states, that 

the Bunge-case is an example where the EIA does not achieve its potential and the SEPA has 

assessed that it does not work as it has to. The verdict on environmental aspects changed over 

time and differed per court, however the EIA stayed the same for the biggest part of the trial 

and was not updated until 2013. As empirical study shows, is that the use of an EIA in a legal 

decision making process varies and differs per court. It can be efficient and sometimes not, 

and the decisions from court are often unclear whether they are based on science or politics 

(Hammarskjöld, 2014). As argued by Jay et al. (2007), decision makers that take an EIA into 

account can prioritize from other perspectives, such as a financial analysis for example. This 

however usually depends on the certain case, and for what way the EIA will be used. 

Hammarskjöld (2014) and Rönnblom-Pärson (2014) also explain that the authorities 

sometimes  demand   information   to  be  scientifically   ‘beyond  doubt’  concerning the decision. 

According  to  Hammarskjöld  (2014)  this  arises  from  the  authorities’  lack  of  knowledge  in  the  

field that results into insecurity with the information they have to process, and therefore 

demand specific additional information. The empirical study emphasizes the lack of 

knowledge by court, especially argued by the opposing side, and thereby not reaches the full 

purpose of an EIA momentarily. Court often lacks in competence to judge in detail 
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concerning the lack of knowledge, which makes it difficult to know whether an EIA is 

effective or not (Mild, 2014 & Söderdahl, 2014). It also depends which court is treating the 

case, as the judgment of an EIA also varies per court and is considered a great weakness of 

the EIA (Mild, 2014). 

 

As mentioned by Lenzen et al. (2003), the EIA lacks on a properly specified spatial 

determination. The spatial dimension concerns the environmental impacts on scale, and 

therefore accounts for not only the direct but also the indirect effects. Benefits and damages 

can be experienced in different places then where they originate. Hammarskjöld (2014) and 

Rönnblom-Pärson (2014) argue that the authorities often ask for the indirect effects of an 

environmental impact, and agree with this argument as important. However, one argument 

states that these requirements on indirect effects have to stay realistic. It is difficult to assess 

all indirect effects, and it takes a lot of time and resources to accomplish this (Rönnblom-

Pärson, 2014) and it is not always realistic for an EIA to cover everything in a holistic 

approach (Hammarskjöld, 2014) However, according to the TEEB (2010a), if a decision is 

based on wrong informed spatial dimensions, it can lead to decisions that are right for some 

people locally but wrong for others and for society as a whole. It is therefore important to 

know what the indirect effects might cause. The EIA of the Bunge Project thereby does not 

present a complete picture of all indirect effects. Some prioritized indirect effects are 

presented, which Hammarskjöld (2014) confirms, however a holistic view is missing. Mild 

(2014) and Söderdahl (2014) agree on the incomplete environmental assessment and argue 

that it is not in the interest of Nordkalk AB to assess all environmental aspects. Hammarskjöld 

(2014) and Rönnblom-Pärson (2014) partly agree with this because of the need of staying in 

balance between environmental assessments and economic priorities. 

5.2 The Concept of Ecosystem Services 
The concept of ecosystem services is an area that is still in need of further research 

(Nordgaard, 2010; Bayon, 2004). According to TEEB (2008) ecosystem services need to be 

analyzed in order to understand their values and changes that have occurred. However, lack of 

information limits the ability to assess benefits provided by ecosystems. Söderdahl (2014) and 

Kulander (2014) are familiar with the definition of ecosystem services but in general terms 

and have not specifically worked with it. Hammarskjöld (2014) and Rönnblom-Pärson (2014) 

are familiar with the term but have not directly used it in their operations. The EIA of the 

Bunge-area has therefore not integrated an ecosystem services thinking (Hammarskjöld, 2014; 
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Mild, 2014). The SEPA on the other hand has had numerous governmental assignments 

concerning ecosystem services. As Mild (2014) argues, the concept of ecosystem services 

cannot be directly adapted since it is too undeveloped and wide. Mild (2014) also argues that 

the use of ecosystem services comes together with the determination of the spatial dimension, 

which are quickly related to issues at bigger scale and thus global issues. As research in the 

field of ecosystem services is increasing and the interdependency of nature, humanity and 

institutions is becoming more known, there is still not a clear, meaningful and consistent 

definition of the term (for instance, Fisher et al., 2009; De Groot et al., 2010). 

 

Hammarskjöld (2014) emphasizes the importance of prioritizing certain environmental 

impacts for companies to assess, based on the use of risk factors to determine which impact to 

measure and monitor. As mentioned before, the scope of the area has to be realistic when it 

comes to time and resources (Hammarskjöld, 2014; Rönnblom-Pärson, 2014). As mentioned 

in the second step of the TEEB Six Step Approach (TEEB, 2010c), that it is key to identify 

which ecosystem services are most relevant. It is critical for a company to stay balanced, and 

the relevance of economic aspects has to be considered. Nordkalk AB determines the matter 

of importance through a risk assessment, where they pinpoint factors, such as fuel emission 

and dust, and eventually evaluate them against each other. Based on risks and impacts, the 

company then prioritizes the measurement and monitoring of the aspect with the highest 

impact and risk. As analyzing in accordance of the Benefits Pyramid (Brink, 2011) is that the 

more detailed an ecosystem services analysis gets, the fewer ecosystems services can be 

assessed without increasing time and resources. The more specified impacts have to be, the 

more time and resources have to be put in place, which companies are not always capable of 

and therefore the focus have to be determined (Hammarskjöld, 2014). According to Kaplow 

(2005), this normative economic analysis is often used within a decision-making process and 

offers guidance for companies, also known as the Pareto Principle. 

 

In accordance to the aspect of prioritization, determining the importance is a useful tool but 

has uncertainties as stated in the Bunge-case. As Hammarskjöld (2014) explains, that when 

focusing on primary environmental aspects the choice is often for the small and easy fixed 

impacts, which are good for the reputation. According to TEEB (2010a) the reputation of 

companies can be influenced severely by the way an organization treats nature. Companies 

that have impacts on the environment, often experience negative media attention, which is a 

business risk that is crucial. However, focusing on the smaller impacts will neglect the focus 
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on the bigger impacts. Focusing on bigger impacts in a process, such as fuel efficiency can 

result into higher savings, which can thereafter be used for other investments. The 

reputational opportunities thereby influence the operational and financial risks and decrease 

important opportunities (TEEB, 2010a). As Nordkalk AB mentions, issues such as fuel and 

energy efficiency both has a positive impact on nature and save money for the company. 

Thereby the operations are increased, money is saved and the environment experiences a 

smaller impact. The TEEB (2010a) also emphasizes the strong connection between ecosystem 

services and business and argues that with more explicit consideration of biodiversity and 

ecosystem services costs and benefits in economic decision-making will generally result in 

better if not optimal outcomes. Thereafter the increasing regulatory and legal aspects bring 

along risks and opportunities for companies (TEEB, 2010a). Hammarskjöld (2014) and 

Rönnblom-Pärson (2014) state that the demand from authorities on environmental aspects 

increase, and makes companies extend their performance. Organizations depend on the 

service provided by ecosystems and are vulnerable to risks connected to the shortages in the 

availability of these services. Winn and Pogutz (2013) refer to this mutual relationship of 

impact   and   dependence   as   ‘organization   ecosystem   embeddedness’.   It   is   thereby a difficult 

and crucial aspect for a company to determine the importance of impacts. 

 
Over the last years a lot of research has been dedicated to the monetary valuation of 

ecosystem services, which is recommended as an optimal strategy to make nature visible for 

decision makers and financial markets (Baveye et al., 2013). However, the tools and methods 

needed for the monetary valuation are in need of further research and development (Brink, 

2011; Hammarskjöld, 2014) and are still lacking to be currently used for concrete information 

(Mild, 2014; Jones-Walters and Mulder, 2009). The case study shows that there are no 

specific tools or methods used for the valuation of nature; this is because of the lack of 

concrete instruments for this determination (Hammarskjöld, 2014). The need of using the 

appropriate methods is also emphasized in the third step of the Six Step Approach (TEEB, 

2010c). According to Mild (2014), the valuation of ecosystem services is a complex process 

with interacting components, which are difficult to assess. This can be seen as the main 

problem with ecosystem services within the Bunge-case but also in general (Mild, 2014; 

Jones-Walter & Mulder, 2009). However, Hammarskjöld (2014) and Kulander (2014) state 

that translating nature into money is important as a way to provide concrete information to 

other parties. As mentioned by Kulander (2014), the concrete information that becomes 

visible  can  clarify  humanity’s  dependence  on  a  sound  environment.  Brink  (2011)  also  argues  
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that there is a need of more frameworks for quantitative and monetary analysis to bring out 

economic values for concrete use. The TEV is a framework derived from this need, and 

provides a potential structured conceptual framework to consider all the values derived from 

ecosystems by people, society and the economy (Brink, 2011; TEEB, 2010d). According to 

Mild (2014), it has so far been hard to get to a detailed level in order to exemplify, clarify, 

quantify and monetize ecosystem services. Nordkalk AB values nature by comparing 

estimated profit, with the costs for environmental protection there where possible 

(Hammarskjöld, 2014). They are not using any specific tools in their work with ecosystem 

services; instead they base their approach on what Hammarskjöld (2014) calls logic and 

common sense. 

5.3 Theoretical Framework  
The next chapter of the analysis explains the possibility and potential of integrating the 

concept of ecosystem services on an EIA with empirical and theoretical data collected. It then 

presents the theoretical framework by the presented theoretical framework tested with through 

the case study.   

5.3.1 Connecting ecosystem services to an EIA 
All respondents, except Rönnblom-Pärson (2014), believe in the theory of combining the 

concept of ecosystem services and the EIA in order to improve decision-making processes. 

Mild (2014) and Söderdahl (2014) claim to believe in the theory of combining the concept of 

ecosystem services and the EIA as an improvement in the decision making process of 

environmental trials, but states that it needs further development from both sides. The court is 

currently lacking knowledge concerning judgment of the present state of the EIA, and thus 

extending it with knowledge would make it even harder to assess (Söderdahl, 2014). 

Combining the theory goes together with the fourth and fifth step of the Six Step Approach, 

that assesses availability in ecosystem services and identifies strategic policy option for an 

optimal decision (TEEB, 2010c). Hammarskjöld (2014) claims that Nordkalk AB has moved 

towards the ecosystem services thinking in the additional EIA of 2013 for the Bunge Area, 

but not integrated it specifically. However, Mild (2014) and Söderdahl (2014) argues that 

ecosystem services have not been included in the EIA of the Bunge-area. According to 

Bingham et al. (1995), public and private decision makers want and need better information 

about the values of ecosystems, because of the missing information for weighing the 

advantages and disadvantages of human actions that may affect ecosystems. Mild (2014) 
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emphasizes that there are many environmental aspects that can be translated into numbers and 

values, however that it is possible but very difficult to integrate it into the process of an EIA. 

Hammarskjöld (2014) also argues for the need of tools to transfer EIA knowledge into the 

behavior of an organization, which Rönnblom-Pärson (2014) agrees upon and explains the 

positive   input  an  EIA  has  on  a  company’s  processes. As the Six Step Approach assist with 

this by systematically assessing, valuing and integrating ecosystem services into project 

development, proposal information and environmental and climate assessments (TEEB, 

2010c). Mild (2014) argues he is convinced that the concept of ecosystem services will 

develop into usable vocabulary, quantifiable goals and a clear categorization for broader and 

easier use. 

 

The majority of the respondents believe in the idea of integrating the concept of ecosystem 

services in the EIA. In order to facilitate the step of ecosystem services on an EIA, the 

applicability of the theoretical framework is tested by using the Bunge-case with the aim to 

inform the transition to an ecosystem services approach. The theoretical framework is 

explained by applying four relevant categories from the EIA of the Bunge Area. The 

categories were based on the court-reports, EIA of 2006 and 2013, interviews and relevance 

within this research. The theoretical framework potentially covers appropriate methods for the 

integration of ecosystem services in an EIA and the application for business. The third step of 

the TEEB Six Step Approach emphasizes that it is crucial to identify the information needed 

and to select appropriate methods, as this determines what information a company will 

receive (TEEB, 2010c). The theoretical framework consist out of three steps that have to be 

chronologically followed, however there is no particular order within the steps and every part 

of information in the step functions as an input for the next. Table 7 provides a complemented 

theoretical framework that serves as a test towards applicability, conducted with collected 

data from this study. The framework is thereafter critically analyzed through four categories 

used with the steps the framework entails, followed up by a well-illustrated table of the pros 

and cons per method. 
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Table 7. Theoretical Framework Test Bunge Quarry 2014

Step 1 Step 2 Step 3 

Description and Categorization Decision Making Economic and Business 

EIA and Ecosystem Service Spatial 
Dimension 

Risk 
Factor 

MEA 
 

Resilience 
 

Analysis Valuation 
 (TEV) 

Business 
influence 
 
 

Pareto  
Analysis 
 

Main 
(category 
name e.g.) 

Ecosyste
m 
Service 

Effects/Conseq
uences 

Direct or 
both Direct 
and 
Indirect 

Risk 
(high/m
edium/lo
w) 

Classificati
on 
 

Social 
Ecological 
Economic 
 

The suited 
analysis 
method 
 

Value Risk or/and 
Opportunity 

Matter of 
importanc
e (A,B,C) 

1 

Flora and 
Fauna 

Wildlife 
(recreatio
n) 

Decreased 
populations of 
birds, insects 
and plants 

Both High Cultural Ecological 
Social 

Non-
applicable 

Philanthropic 
Value and 
Direct Use 
value; Stated 
Preference 
Method 

Reputational Risk A 

2 

Bästeträsk 
lake 

Water 
for 
species 
and 
drinking 

Water 
pollution may 
affect species 
and drinking 
water 
negatively  

Both High Provisionin
g and 
supporting 
services 

Ecological 
Economic 
 

Quantitative 
(possible 
monetary) 

Direct Use 
values; Direct 
Market 
Evaluation 

Operational 
Opportunity 

A 

3 

Emissions 
and Waste 

Non-
applicabl
e 

For example, 
fuel emissions, 
oil spills and 
explosion 
residue 

Both Medium Non-
applicable 

Ecological Qualitative Non-
applicable 

Operational and 
Financial 
Opportunities/ 
Legal and 
Regulatory Risks 

B 

4 

Outdoor 
recreation 
and 
tourism 

Recreatio
n 

Quarry reduce 
opportunities 
for recreation 
and tourism in 
the area 

Direct Low (no 
impact o 
environ
ment) 

Cultural 
Services 

Social 
Economic 

Quantitative 
(possibility 
to monetize) 

Direct Use; 
Revealed 
Preference 
Approach 

Reputational Risk C 
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5.3.3 Category 1. Flora and Fauna 
The first step concerns the flora and fauna affected by the realization of a limestone quarry. 

The flora and fauna of the Bunge Area are specific animals, insects and plants. 

 

Step1. Description and Categorization 

The environmental impact on flora and fauna concerns the species affected. The particular 

species in the area have the ecosystem service of delivering wildlife recreation for people. The 

decreased population of the species will affect the possibility of this service in the area.  

 

Step 2. Decision Making 

The decrease of species will have both direct and indirect effects on the environment. 

Therefore the spatial dimension is bigger than the Bunge Area alone. The risk factor is 

determined on the EIA, court-documents and interviews. Flora and fauna has a high risk 

factor,   as   a   number   of   species   impacted   appears   on   the   EU’s   species   list   as   well   as   the  

National Red List. According to Canter (1999) and TEEB (2010a), it is important when 

evaluating the intensity of environmental impacts to know the connected risk factor. As 

Nordkalk AB states, the risk factor determines which environmental impacts are crucial so the 

company has a clear focus what to carefully measure and monitor. As the species of the 

Bunge Area provide wildlife recreation, the ecosystem service is classified in cultural services 

(MEA, 2005). Hammarskjöld (2014) was not acquainted with the classification of cultural 

services and the classification of cultural services could have been of relevance for the Bunge-

case since it has been discussed in court. The decrease of these cultural services has 

ecological and social resilience. The ecological resilience is connected to the loss of 

ecosystem components, and how the impact will change and affect the ecosystem and adapt in 

terms of recovery (Winn & Pogutz, 2013). Communities that value the wildlife of these 

particular species will be affected in terms of social resilience. The wildlife they use as 

cultural services disappears, and therefor they have to adapt.  

 

Step 3. Business and Economic 

The suited analysis method based on the Benefits Pyramid (Brink, 2011), is not applicable. 

Valuing species is still too complex, as mentioned by (Nordgaard, 2010) and the case study 

shows there are no tools in analyzing the specific species of an ecosystem. However Mild 

(2014) states, that with the red list system, an area can be estimated in value and decided 
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whether it is crucial or not concerning the amount of protected species for example. The 

values of the categories based on the TEV framework are determined where they are most 

relevant. The values appointed by the TEV are the philanthropic and direct use value. Where 

the philanthropic value is the value of people knowing the existence of the species without 

experiencing it directly (Brink, 2011). The direct use value is determined based on the people 

experiencing the wildlife in the Bunge Area, and thus directly benefit from the service (Brink, 

2011). This category can be valued by using the stated preference approach, where the value 

is  estimated  by  means  of  hypothetical  markets  and  based  on  peoples’  willingness  to  conserve  

the wildlife in this area (TEEB, 2010d). As this valuation is based on hypothetical estimates, 

the outcomes can be considered unreliable. There is a reputational risk (TEEB, 2010a) 

attached to the decrease of species for the company Nordkalk AB. The decrease of species is 

not appreciated by people, and harms the reputation of the company. As the case study tells, 

Nordkalk AB has gained a lot of negative media attention connected to the realization of the 

Bunge Quarry. Connected to the previous part of the theoretical framework, and input from 

the empirical part, the importance flora and fauna is crucial and therefore is categorized with 

the letter A. This is determined from a business perspective as the Pareto principle is a 

normative economic analysis that offers guidance to determine importance (Kaplow, 2005) 

and determines the focus of a company. 

5.3.4 Category 2. Bästeträsk Lake 
The second category concerns the possible pollution of the Bästeträsk Lake by water that 

comes from the limestone production. The drinking water of certain species and humans 

would be affected. Nordkalk AB however developed a water filter system that should prevent 

this.  

 

Step 1. Description and Categorization 

The second category concerns the water flow of the Bunge Quarry towards the Bästeträsk 

Lake, which have the possibility of affecting the drinking water of certain species and for 

humanity in the future.  

 

Step 2. Decision Making 

The spatial dimension of the second category reaches further than the Bunge Area, and 

therefore has both direct and indirect effects. It will not just affect the Bunge Area but also the 

drinking water of people and certain species in a different area. The ecosystem services are 
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classified as provisioning and supporting services. The lake provides drinking water and also 

supports other factors, species and trees for instance, surrounding the lake. According to 

Hammarskjöld (2014), the ecological resilience factor was indirectly used within this category 

when evaluating the water cleaning. There were species disturbed by the water quality and 

therefore had to endure and recover from an impact. The economic resilience (WRI, 2008) 

can be traced to the provisioning service of the drinking water for people. If the water would 

have been polluted, it could have not been used for provisioning purposes.  

 

Step 3. Business and Economic 

For the second category the suitable method is a quantitative analysis with a possibility to 

monetize. A quantitative analysis focuses on numerical data, and a monetization translates 

data into a particular currency (Brink, 2011). In this case the numerical data are the people 

that will benefit from the available drinking water in the future, which can possibly be 

monetized with the use of a price for drinking water. (Mild, 2014). 

 

The determined value based on the TEV framework can be identified as the direct use value. 

The direct use values are a value that directly benefit people (Brink, 2011), such as in this 

case is the drinking water.  The suitable approach to value this ecosystem service is the direct 

market valuation, as it is based on the price derived from an existing market which has to be 

assessed carefully as markets for ecosystem services are uncommon (TEEB, 2010d). As the 

case study shows, the designed water filtering system by Nordkalk AB filters the water that 

ends up in the lake from the Bunge Area. This has increased their operational performance by 

an improved system that can be used in the present but also in the future, and thus is 

connected to an opportunity. There is a thin line between operational and regulatory 

opportunities, since sometimes the company is demanded by authorities to improve their 

operations (TEEB, 2010a). Based on collected empirical data and the theoretical framework, 

the matter of importance is categorized as A, which is most important for Nordkalk AB to 

focus upon. 

5.3.5 Category 3. Emissions and Waste 
The category emissions and waste concerns the amount of CO2 emissions, and the pollution of 

the area by produced waste because of the activities in the limestone quarry.  
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Step 1. Description and Categorization 

The third category concerns the emissions and waste produced by the production of limestone 

in the Bunge Quarry. This impact is an example of a category that does not have an ecosystem 

service for people, but has a negative effect on the environment. It can for example have oil 

spills and fuel emission that damage the environment.  

 

Step 2. Decision Making 

The emissions and waste will have both direct and indirect effects, as the waste produced on 

site will pollute the area and the emissions will increase the global CO2 emission for instance. 

Because of these environmental impacts are mostly in control by Nordkalk AB, the risk factor 

is medium. Fisher  et  al.  (2009)  state  that  an  ecosystem  services  classification  often  has  a  ‘fit-

for-purpose’  and  therefore  cannot cover all aspects. The same goes for the MEA classification 

of the second category. The emissions and waste will have an impact on the environment, and 

the ecosystem has to react and recover from this impact, which is therefore a matter of 

ecological resilience. As mentioned before, the MEA classification does not cover this 

category.  

 

Step 3. Business and Economic 

Emissions and waste has an increased role of importance in the third step. The emissions and 

waste can be qualitatively analyzed as the focus is on non-numerical data (Brink, 2011), such 

as health issues derived from air pollution for instance. As the third category does not deliver 

an ecosystem service, it cannot be translated to a concrete value via the TEV framework. 

There are crucial opportunities connected to the emissions and waste. As the case study 

explains, there is a lot to gain with increased fuel efficiency in the projects. By increasing the 

fuel efficiency in the quarry operations, money can be saved which has financial benefits. 

However, concerning the rising matter of climate change, there are certain risks from legal 

and regulatory perspective. Authorities can demand a decrease of CO2 emissions and set fines 

for example (TEEB, 2010a). As the emissions and waste category is in control of Nordkalk 

AB itself, but offers a great business opportunity, the importance is determined as B. 

5.3.6 Category 4. Outdoor Recreation and Tourism 
This category concerns the outdoor recreation and tourism Nordkalk AB will take away by 

the realization of the Bunge Quarry. 
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Step 1. Description and Categorization 

The fourth category concerns the recreation and tourism in the Bunge Area. This category 

provides the ecosystem service of recreation for people. The realization of the quarry will 

decrease these recreational opportunities in this particular area.  

 

Step 2. Decision Making 

The spatial dimension of this category will affect only the Bunge Area, and is therefore direct. 

It has a low risk factor, as tourism can have no high possible effect on the environment. The 

tourism and recreation is connected to the classification of cultural services. As these cultural 

services will decrease the tourism and outdoor activity, there are social and economic 

consequences. The community, that do outdoor activities in the Bunge Area, will have to 

adapt and change their habits concerning the decrease of recreational services also known as 

social resilience (WRI, 2008). The decrease of tourism is aconnected to the economic aspects. 

As there is a possibility of a decline in tourism, which will affect economic factors that have 

to adapt to this loss. The outdoor recreation and tourism is a good example where the usual 

ecological resilience is non-applicable as the tourism is affected and the environment is not.  

 

Step 3. Business and Economic 

Outdoor recreation and tourism can be quantitatively analyzed. Quantitative analysis is based 

on numerical data, which in this case is related to the number of visitors of the area. If there is 

a possibility of translating the number of visitors into a currency, this category can be 

monetized. The value of the cultural service can be determined by direct use-values. These are 

values directly experienced in the area (Brink, 2011). This can be valued by the revealed 

preference method, where existing markets are chosen in relation to the ecosystem service to 

estimate values (TEEB, 2010d). As Nordkalk AB decreases the possibility of outdoor 

recreation and tourism, they therefore may experience reputational risks. Direct recreational 

use value is taken away from the people who experience it. The impact is mainly local in an 

area without significant tourism and outdoor recreation, therefore is determined as C. 

5.3.7 Gaps 
The following chapter entails around the gaps and limitations of the methods presented in the 

framework that was complemented with the Bunge case. Table 8 provides an illustrated 

display of the pros and cons that derive from the theoretical framework. These are based on 

the critical analysis of the presented frameworks.  



65 
 

Step Method Pro(s) Con(s) 
1 Main Category Specification of the impact No Limitation 

1 Ecosystem Service Translates information towards 
services that benefit humanity 

Not all environmental impacts can be 
translated to ecosystem services, as is 
the case with the third category 

1 Consequences Clear specification of the 
consequences of the impact No Limitation 

2 Spatial Dimension 
Clarifies the reach of an ecosystem 
services on local, national or global 
scale. 

Spatial dimension of ecosystem 
services are quickly assessed on a 
global scale, which is large to 
specifically assess (Mild, 2014) 

2 Risk Factor 
A risks assessment generates a clear 
view of what is most crucial 
(Hammarskjöld, 2014) 

Risks assessments can sometimes be 
based on subjective means and differ 
in perspective (Rönnblom-Pärson, 
2014) 

2 MEA classification 
The classification can be used to 
clearly categorize environmental 
impacts into services 

The classification cannot cover all 
environmental aspects, such as the 
third category (Fisher et al. 2009) 

2 Resilience 
Specifies the consequences of 
disturbance in ecosystems categorized 
by ecological, economical and social 
aspects. 

No Limitation 

3 Analysis 

Offers an way of analyzing where 
further specification is possible, but 
not mandatory. Such as the 
possibilities to monetize in category 
two and four. 

The more specified an ecosystem has 
to be analyzed, the more time and 
resource demanding it becomes (Brink, 
2011) 

3 TEV 

Translates ecosystem services into 
useful values and real economic 
currencies (Jones-Walters & Mulder, 
2009) and can be used to show natures 
relevancy in terms of the value it has 
(Kulander, 2014) 

The valuation can be based on 
uncertain and hypothetical values, 
which makes the value unreliable for 
further assessment (TEEB, 2010d). 
The TEV also cannot entirely fulfill an 
entire economic valuation since nature 
is too complex and widespread (Jones-
Walter & Mulder, 2009) 

3 Business Influence 

Integrating ecosystem service thinking 
in business practice, provides a 
clarification of the involved risks and 
opportunities and offers optimal 
outcomes  (TEEB, 2010a) 

Complex and under-explored area 
(Winn & Pogutz, 2013) 

3 Pareto Analysis 

The Pareto Analysis provides a 
normative prioritization (Kaplow, 
2005) and is in favor of companies and 
important when determining 
environmental assessments 
(Hammarskjöld, 2014 & Rönnblom-
Pärson, 2014) 

The normative prioritization can be 
seen as a gap when there are other 
stakeholders involved from outside the 
company 

Non-
appli
cable 

Six Step Approach 
The Six Step Approach offers clear 
guidance towards integrating 
ecosystem services in decision making 

Some steps are crucial then others, 
therefore not all steps have been 
assessed 

Table 8. Limitations and gap theoretical framework Bunge Case 
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Conclusion 
This study investigated the question how the integration of the concept of ecosystem services 

could extend and improve the decision making process based upon an environmental impact 

assessment. While the UN argues that environmental impact assessments that are 

independently valuated by national authorities should be a mandatory activity for all business 

activities (Un.org, 2014), criticism towards the concept arose. New approaches of ecosystem 

management, that go beyond the currently used perspectives are necessary and need to be 

developed in order to integrate all internal and external consequences that business activities 

have on the environment (Winn & Pogutz, 2013). Therefore, the concept of ecosystem 

services shifted into focus, as it is discussed to include impacts that need to be considered 

when making an EIA (TEEB, 2013). However, the available tools and instruments for an 

holistic EIA that include all dimensions and consequences are limited (Winn & Pogutz, 

2013). This thesis departs from the prevalent perspective in the literature that there exists a 

lack of such instruments, while the use of such instruments has the potential to improve the 

decision-making processes in companies. With the help of the literature, a theoretical 

framework that combines the concepts EIA and ESS was established. The empirical data was 

gathered through an assessment of an exemplary case of problems in the area EIA: Nordkalk 

AB’s  Bunge  area  on  Gotland.  After   the  problem  area  was   investigated through a review of 

secondary data and interviews were conducted from both side of the case, the possibility of 

integrating the concept of ecosystem services on an EIA was facilitated. The generated 

framework was applied to the case of the Bunge area in order to test its applicability. 

 
The empirical study, together with arguments from Jay et al. (2007), indicates that demands 

have   increased   concerning   the   effectiveness   of   EIA’s   in   the   past   years.   This   statement   is  

grounded in the findings that authorities ask for increasingly scientific information on indirect 

effects to remove any doubt about the total environmental impacts. The trial of the Bunge 

Area shows that the legal decision making process is not always straightforward and the use 

of an EIA in this process varies. Mild (2014) and Söderdahl (2014) emphasizes the lack of 

knowledge in Swedish Environmental Court and how this influences decision-making. The 

verdict changed over time but the EIA stayed the same for the bigger part of the process, 

which causes doubt about the efficiency of  the  EIA’s  role  in  court.  As  the  analysis  showed,  a  

way to meet the rising demands of EIA quality is to avoid using only consultants during the 

EIA process, and instead use knowledge from inside the company together with partnerships 

between ecologists, economists and social scientists to improve methods and information 
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enrichment by operating from different perspectives and professions (Bingham et al., 1995; 

Hammarskjöld, 2014).  
 

Further, the analysis shows that the EIA lacks on properly specified spatial determination 

(Lenzen et al., 2003), and it is only up to the client and lead auditor to determine the spatial 

boundary in accordance to ISO standard 14011 (ISO, 1996, 5.1.1). The EIA of the Bunge 

Area follows these standards, and Hammarskjöld (2014) and Rönnblom-Pärson (2014) state 

that the scope of the area assessed has to be realistic concerning time and resources. 

According to Mild (2014) and Söderdahl (2014) the EIA of the Bunge Area is therefore 

incomplete and do not cover all environmental aspects. It is important to identify which 

environmental aspects and ecosystem services are most relevant and therefore will gain 

primary focus on measuring and monitoring. Mild (2014) also state that it is difficult to assess 

ecosystem services, because they often have a global spatial determination. Aspects to focus 

on are determined through risk assessments and the scale of impact, which is not always 

straightforward (Hammarskjöld, 2014). The analysis revealed that the focus is often directed 

towards small and easy   fixed   aspects   that   could   increase   the   company’s   reputation   and  

thereby attempt to deal with the risk that emerges by the way in which organizations treats 

nature. Shifting the focus towards bigger impacts, such as improving fuel efficiency can result 

into   positive   impact   on   both   the   environment   and   the   company’s   economy   (TEEB   2010a;;  

Hammarskjöld, 2014).  
 

The analysis also reveals that the concept of ecosystem services with additional methods, 

tools and concrete instruments has not been used directly in Nordkalk AB. On the other hand, 

increasing demands from authorities on the EIA have forced Nordkalk AB to take a step 

towards the concept (Hammarskjöld, 2014). Still, Hammarskjöld (2014), Kulander (2014) 

Söderdahl (2014) could not give an exact definition of the concept which could be due to the 

facts that a clear, meaningful and consistent definition of the term is missing (for instance, 

Fisher et al. 2009; De Groot et al. 2010).  Additionally, Hammarskjöld (2014) and Kulander 

(2014) stated that translating nature into money is important as a way to provide concrete 

information to other parties and when concrete instruments for this is further developed, the 

company would integrate it into their business practice. Further, public and private decision 

makers (Bingham et al., 1995) want and need better information of the values of ecosystems.  
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The applicability of the generated theoretical framework was tested with four relevant 

environmental impact categories based on the empirical study concerning the EIA of the 

Bunge Area. The analysis showed that for the first step of the framework; Description and 

Categorization, was applicable for most of the categories; however some difficulties emerged 

when applying the category of emissions and waste as this impact is an example of a category 

that does not provide an ecosystem service for humans, but has a negative effect on the 

environment. Step 2, decision making also proved to be applicable for all categories except for 

emissions and waste, which proved non-applicable in the MEA classification which is 

connected to ecosystem services. When testing the applicability on step 3, economic and 

business we found that also flora and fauna would not be applicable for any analysis method 

in the Benefits Pyramid (Brink, 2011). This is because of the complexity in valuing species 

(Nordgaard, 2010) and the case study shows no tools in analyzing specific species of an 

ecosystem.  In addition, the category of emissions and waste was not applicable for any of the 

Total Economic Valuation categories. This is once again due to emissions and waste not 

providing any ecosystem services.  

 

The theoretical framework provides information concerning a balanced integration of the 

concept of ecosystem services that contemplates the increasing demand of indirect effects on 

an EIA. This is specified by risk, classification of ecosystem services, determination of 

resilience and spatial dimensions that can extend the information need and when fully 

developed it can have the potential to improve decision-making processes. Thereafter, the step 

towards the integration of ecosystem services within companies is specified by particular 

methods. This step contains the suitable analysis and valuation methods of particular 

ecosystem services and clarifying the connected business risks and opportunities. The 

framework is finalized by the possibility of prioritizing categories for the determination of 

focus for a company.  Furthermore, the framework adds the possibility of determining 

important environmental aspects to focus upon, based on prioritization by means of the Pareto 

Principle (Kaplow 2005). These methods supply companies a possibility to clarify the use of 

environmental aspects.  

 

Through   the   research   an   insight   into   the   area   of   EIA’s   and   ecosystem   services was gained 

through an in-depth analysis of the problems of the Bunge case. The choice of methods and 

the way the study was carried out does however pose certain limitations. First of all, the 

choice of method of a single case study does involve particular problems. The information 
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gathered does only reflect the status-quo of one case where problems with the assessment of 

environmental impacts of business actions occurred. As Yin (2009) states, no statistical 

generalizations can be made from single case studies, yet it is still possible to generalize to a 

certain extent. The Bunge case was of particular significance and represented the problems in 

the area of research in a way, which allows assuming its exemplary function. In addition the 

Bunge case only experienced trial in Swedish environmental court, which can differ from 

trials in other countries. Further, a problem that cannot be excluded from the study is the 

possibility of researcher bias. The Bunge case is well known through media coverage and 

imposes therefore a certain knowledge that existed before investigating the case. This 

problem was tackled through the mere focus on facts that were found in the course of the 

research and the try to keep an objective view on the issue. Pre-existing knowledge was 

supressed and not used in the research. Another possible limitation was the knowledge of the 

interviewees concerning the concept of ecosystem services. This was a relatively new term for 

the interviewees, and was not familiar in almost any of the practices. As we had a broad 

selection of interviews we still gathered a sufficient amount of knowledge for further 

development of the research. Concerning these limitations, the outcome of the study could 

have been different when for example choosing a multi-case study with practitioners in the 

area of ecosystem services from different countries. On the other hand the analysis revealed 

that concrete tools, methods and definition surrounding the concept of ecosystem services still 

need further development (Brink, 2011, De Groot et al. 2010; Nordgaard, 2010;  
 

Despite the limitations, this research facilitated information concerning the integration of the 

concept of ecosystem services and an EIA. The single case used in this study also gave an 

understanding concerning the need of further research and development. The importance of 

environmental consideration is rising and will continue. There is a foremost need of methods, 

tools and instruments concerning the concept of ecosystem services, which future research 

can provide. There is a vast potential for the area through an increase of research towards the 

economic valuation of nature. Through an emphasis on research in the field, many advantages 

for the society, economy and environment could be provided. The field of environmental 

impacts is also in need of extension and further research, as demands from courts are rising 

and companies have to adapt and meet these demands. The central implication for further 

research is that practitioners and researchers combine their strength by working together and 

forming partnerships to improve the assessment of environmental impacts, further develop the 

concept of ecosystem services and eventually combine these concept as an integrated whole. 
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Appendix 

Appendix 1. Six Step Approach Specification 
Step 1. Specification Stakeholders 
The first step offers guidance to the fundamental question if all stakeholders agree on the 

specified problem. Stakeholders might not always agree but to successfully integrate an 

ecosystem approach there has to be a common understanding and expectation (TEEB, 2010c).  

Step 2. Relevancy 
A decision might depend or might affect the provisioning of ecosystem services, and it is 

therefore crucial to identify which is most relevant in the second step (TEEB, 2010c). As for 

instance developing tourism or changing agriculture by means of water use can affect water 

quality and availability now or in the future. Because of this there is a clear need of 

determining the spatial scale and time aspect in step two.  

Step 3. Information and Methods 
When the type of decision that is to be made is clear, it also determines the kind of 

information that is needed. The assessment of ecosystem services can differ in various ways 

and is a complex aspect to determine (TEEB, 2010c ; MEA, 2005). According to the TEEB 

(2010c), the better such aspects can be defined beforehand the easier it will be to select the 

appropriate method for the following analysis and interpretations.  

Step 4. Assess changes 
The fourth step concerns the consequences of the expected changes a certain decision will 

make in an ecosystem service. This step determines the impact and changes a decision will 

have on the ecosystem services and the change in availability (TEEB, 2010c). This has to be 

assessed carefully as ecosystem services have a broad range and have cumulative impacts.  

Step 5. Identify and appraise policy options 
The fifth step is the key evaluation procedure of the potential policy options. The suited 

option strategies are identified based on which suits the most, and then further assessed. A 

part of this step is a risk assessment, that together with the policy options, will reflect the risks 

of the different option strategies (TEEB, 2010c).  

Step 6. Assess social and environmental impacts 
The final step assesses which stakeholders are likely to benefit from the decision and which 

do not. In this step it is determined whether the livelihoods of vulnerable individuals or 

communities are being negatively impacted (TEEB, 2010c). This step finalized the decision 

or potential policy options and what will be impacted and what not.  
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Appendix 2 Classification Ecosystem Services 
 Main service types 

 PROVISION SERVICES  

1 Food (e.g. fish, game, fruit)  

2 Water (e.g. for drinking, irrigation, cooling)  

3 Raw Materials (e.g. fiber, timber, wood, fodder, fertilizer) 

4 Genetic resources (e.g. for crop-improvement and medicinal purposes) 

5 Medicinal resources (e.g. biochemical products, models & test-organisms) 

6 Ornamental resources (e.g. artisan work, decorative plants, pet animals, fashion)  

 REGULATING SERVICES 

7 Air quality regulation (e.g. capturing (fine)dust, chemicals, etc.)  

8 Climate regulation (incl. C-sequestration, influence on vegetation on rainfall, etc.)  

9 Moderation of extreme events (e.g. storm protection and flood prevention) 

10 Regulation of water flows (e.g. natural drainage, irrigation and drought prevention) 

11 Waste treatment (especially water purification) 

12 Erosion prevention 

13 Maintenance of soil fertility (incl. soil formation) 

14 Pollination 

15 Biological control (e.g. seed dispersal, pest and disease control) 

 HABITAT SERVICES 

16 Maintenance of life cycles of migratory species (incl. nursery service) 

17 Maintenance of genetic diversity(especially in gene pool protection) 

 CULTURAL & AMENITY SERVICES 

18 Aesthetic information 

19 Opportunities for recreation & tourism 

20 Inspiration for culture, art and design 

21 Spiritual experience 

22 Information for cognitive development 

 

Adapted from TEEB (2010b) 
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Appendix 3 Specification sub-groups TEV framework 
Within the TEV framework values are derived, if available, from information provided by 

market transactions that relate directly to the ecosystem service in question (TEEB, 2010d). If 

the direct information is not available, price information must be obtained from parallel 

market transactions that are indirectly connected to the good that is to be valued. According to 

the TEEB (2010d), if the direct and indirect pricing information of an ecosystem service is 

completely absent, hypothetical markets may be created in order to construct values. These 

situations can be categorized in direct market valuation approaches; revealed preference 

approaches and stated preferences approaches. These three main approaches can be divided 

into several sub-groups, which can be seen in the table below. 

The direct market valuation approaches can be divided into three separate approaches. These 

are the market price-based approaches, cost-based approaches and the production function-

based approaches. The first two approaches are based on the existing prices and costs on the 

current market. The production function based approach is based on the estimate value of how 

much the ecosystem services contributes to productivity or other services on an existing 

market (TEEB, 2010d). There are two main methods, the travel cost method and the hedonic 

pricing method. The travel cost method is generally used for the valuation of recreational 

values related to biodiversity and ecosystem services (Brink, 2011 & TEEB, 2010d). The 

hedonic pricing method evaluates the difference in pricing of goods and services influenced 

by environmental assets or liabilities. As values, for instance for property or houses, of natural 

environments can change this can be noticed in the pricing (TEEB, 2010d). Within the stated 

preference approaches there are three main methods. The contingent valuation is a method 

that uses questionnaires to ask people how much they are willing to pay (WTP) for the 

protection or improvements of ecosystems and the services that come with it (Brink, 2011), or 

willing to accept (WTA) for the potential loss and degradation (TEEB, 2010d). Choice 

modeling is where people are faced with two or more alternatives with shared attributes of the 

ecosystem service valued but with different types of judgment levels. Group evaluation is 

where different stated preference approaches are combined for valuation (Brink, 2011).  

 Approaches  

Direct Market Valuation Revealed Preference Stated Preference 

Prices Based Approach Travel Cost Method Contingent Valuation Method 

Cost Based Approach Hedonic Pricing Method Choice Modeling 

Production Function Based Approaches  Group Valuation 
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Appendix 4 Semi-Structured Interview Questions 
General Questions 

- Can u tell us something about your company 

- What is your position in the company? 

 

Environmental Impact Assessment (EIA) 
- Do you consider an EIA as an important aspect that is considered in a decision making 

process? 

- Do you think an EIA is an efficient tool? 

 - If yes, why?  

 - If no, why not? What aspects do you consider as inefficient? What do you think 

should be improved? 

- Do you think the EIA righteously informs the legal decision making process and thus is 

properly used by decision makers? 

- Do you think an EIA covers all environmental impacts, direct as well as indirect effects? 

 

Ecosystem Services 
- Are u familiar with the concept of ecosystem services?  

- How would you define ecosystem services? 

- Does your company use the concept of ecosystem services or ecosystem services in any 

way? 

 

If yes: 
- How is the concept of ecosystem services used within your company? 

- How are the ecosystem services analyzed? 

- Is your company monitoring and reporting on ecosystem services impacts and 

dependence?   

 - If not why? 

 - If so, why and how? 

- Has your company translated the ecosystem services into values (monetary values)? 

 - If yes, how is this valued?  

 - If not, are you familiar with the valuation of ecosystem services? Do you plan 

on doing this in the future? Do you think this is useful? 

- Have you used external tools for the integration/use of ecosystem services in your 
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company? If so, which one and how did it help, if not why not and would you like to 

apply a tool for that? 

- Do you have any critique towards ecosystem services valuation? 

 

If no: 
- Why are you not using it? 

- Do you think it would make a difference?  

- Are u planning to integrate it in the future? If yes, how? 

 

- Do you think that by valuing ecosystem services it can be efficiently used within the 

company for economic reasons? 

- Are u familiar with the risks and opportunities connected to ecosystem services? If yes, how 

have you reacted/responded to this? If not, do you think u should? 

- How do you think ecosystem services can improve business performance? 

- Do you think ecosystem services can be properly valued and used within the company? 

- Do you think ecosystem services cover the indirect effect on the environment? (spatial) 

 

Ecosystem Services and an Environmental Impact Assessment 
- Do you think the concept of ecosystem services should be integrated/considered along with 

an EIA to increase the effectiveness of an EIA? 

- If yes,  

 - Why?  

 - What do you think the influence will be? 

- If no, 

 - Why not? 

 - Do you think the EIA covers all important environmental aspects that need to 

be considered? 

 

- Do you think the concept of ecosystem services will influence the EIA and following 

decision making process? 
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The Bunge Case 
- What are considered as the most important environmental impacts in the EIA of the Bunge 

area? Why?  

- Have the ecosystem services been considered in the EIA? 

 - If yes, how have they been considered? 

 - If no, why not? 

- Where the impacts connected to the environment alone or to the human well-being as well? 

- Did the environmental impact assessment only include the direct effects on the Bunge area, 

or also assessed the indirect effects? 

- Was the ecosystem resilience factor considered in the EIA? How? 

- Are ecosystem services assessed in the EIA of the Bunge Area? 

- Do you think if the ecosystem services concept was included it would have influenced the 

decision making process differently? 
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Appendix 5 Summary Environmental Impact Assessment Bunge Quarry by 
Nordkalk AB 
Disturbance aspect   Environmental Effects 

Use of land Circa 170 hectare of land claimed for quarry 

activity. 30 hectare of conveyor belt. Total 

200 hectare which consists of 80% of nature 

forests and rocky ground and 20% wetlands. 

The quarry will be 30 meters deep. Some 

fragmentation of connecting natural 

environment.  DESTROYING 

Altered groundwater situation 

 

The area of influence will be around 4 km  

and around 150-300 meters from the edge of 

the quarry. There is, however, a medium risk 

that continuing groundwater infiltration has 

been  underestimated.    The  area’s  hydrology  

is mainly unaffected before the Bunge 

quarry.   

 

Noise 

 

The number of exposed people is small. 

Some birds (nightjar, crane) may be scared 

away. 

Dust 

 

Limited edge zone. High quarry edges limit 

the spread of dust.  

Ground vibration and air shocks 

 

Very limited 

Emissions and waste 

 

Very limited. Explosion residues, fuel and 

hydraulic oils.  

Flat rock forest 

 

The dominating habitat in the Bunge quarry. 

A big part is comprised of forest as key 

habitat. Natural forest of high age.  

Wetlands Ca 30 hectare of wetlands class 1 will 

disappear. Additional wetlands (class 1 and 

2) within the area of influence may 
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experience local alterations. The area is 

hydrological intact before the quarry.   

 

In Ojnaremyr (a wetland) water will not be 

supplied to the bog in the same way as 

before. This will result in a change of water 

level and flow velocity in the bog, which 

may alter species composition for some parts 

of Ojnaremyr.   

Flora and fauna 

 

Loss of critical area (flat rock forest) for 

wood beetles and other insects that can lead 

to decreased populations. The area is part of 

one  of  northern  Europe’s  most  valuable  

insect lands.  Quarry will serve as a barrier 

and complicate spreading for insects that 

are bad flyers.  

 

Unusually high occurrence of red listed 

vascular plants in the pit and surroundings. 

The quarry involves loss of a number of 

different populations. Primarily 

gaffelfibbla, Pilosella dichotoma risks 

fragmentation.  The quarry can serve as a 

barrier for seed spreading.  

 

Direct effect from the Bunge quarry is loss 

of nesting habitat and foraging range for a 

number  of  bird  species  on  EU’s  species  list  

and the National Red List, including 

nightjar.  The consequences are that 

populations decrease with number of 

territories.   
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Individual wells 

 

Very limited effect. Only one well within the 

area of influence and three within 1 km of 

the quarry edge.  There is a risk that this well 

will dry up.  

Bästeträsk Lake  

 

As stated by Nordkalk AB, the Bunge area 

will affect the water used by species, and in 

the future by humans. However by 

protective water filtering measures no 

impact will be done on the watea nd lake. 

No impact on the lake. Mainly the 

groundwater situation in the water 

catchment area is altered.  

Bräntligs Haid Noise impact that might scare species. The 

conservation goals for two types of wetland 

types are assessed to be harder to achieve 

because of altered surface water balance, as 

well as the goal of completely uninterrupted 

hydrology. The activity will cause an 

enduring change in hydrology in north-

eastern Bräntligs haid. Furthermore, this will 

probably cause ecological consequences in 

form of changes in the composition of 

species.   

Surrounding area of natural interest for Ca 2% of the area for natural interest is 
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nature conservation claimed.  Ca  7%  of  Sweden’s  largest  lime  

pine  forest  will  disappear.  The  area’s  

hydrology alters. The area is exposed for 

some fragmentation.  

Surrounding Natura 2000-area 

 

Establishing new edge zone where the quarry 

directly borders Natura 2000-areas. Weak 

hydrologic alterations in the edge zones.  

Nearby residents 

 

Very limited. A few people can be disturbed 

mainly from noise resulting from the activity.   

Landscape 

 

Large natural area will gradually be 

transformed into industrial area. Insight 

mainly from sparsely trafficked forest road 

(Ojnarevägen). Few people are visiting the 

area. The conveyor belt will mainly be seen 

at three road crossings.  

Outdoor recreation and tourism 

 

Very limited. Some outdoor recreation in 

surrounding Natura 2000-areas can be 

affected by noise.  Altogether, the 

establishment of the Bunge quarry will 

reduce opportunities for tourism in the area 

during the mining period.  

Air quality and climate impact 

 

Negligible. Very limited emissions of both 

dust and vehicle exhaust fumes.  

Impacts compared to relevant environmental 

goals and standards 

 

Loss of prioritized wetland types is in 

contrary to environmental goal 11 (thriving 

wetlands).  

Necessary deforestation is in contrary to 

environmental goal 12 (sustainable forests).   

 

Summary of the environmental effects (IVL, 2006; IVL, 2013) 

 

 

 


