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Abstract 

In order to make robust decisions on how to deal with future ecosystem changes, managers 

need to be aware of the complexity, uncertainty, thresholds and surprises that are inherent 

characteristics of social-ecological systems. The subject of this paper is the use of scenarios 

as a tool to increase corporate responsiveness to change by improving decision making on the 

sustainable management of complex dynamic ecosystems. Scenarios were shown to be a 

useful tool to integrate in the systematic management of corporate risks and opportunities that 

may arise as a result of these future changes in ecosystems. Although the scenarios did not 

contribute to the identification of any additional risks and opportunities, they did have the 

capability to make the ESR into a better communication tool. The specific objectives of this 

paper were firstly, (i) to discuss the use of scenario analysis and how it works, secondly, (ii) 

demonstrate how scenarios can be integrated into the Ecosystem Service Review (ESR) 

methodology, and finally, (iii) present the benefits such integration would bring to decision 

makers. A case study was carried out at Lantmännen, to fulfill these objectives. This paper 

demonstrates that integrating scenarios in the ESR can make issues regarding ecosystem 

services and biodiversity more easily understandable and also deliver a sense of urgency for 

action. This proves critical when communicating strategies to other decision makers within 

an organization and in order to successfully manage risks and grasp opportunities arising as a 

result of changing ecosystems.  
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1 Introduction 

1.1 Background 

Healthy ecosystems are fundamental for a thriving business environment. All organizations 

are either directly or indirectly dependent on the services they derive from ecosystems and 

also have a great capability to negatively and positively impact the ecosystems ability to 

provide these services (Millennium Ecosystem Assessment – MA 2005a).  Unfortunately, the 

future supply of ecosystem services is very unsure. According to MA (2005a) 60% of the 

world‟s ecosystems are either degraded or used in an unsustainable manner. Whilst posing 

huge risks to business this also presents possible business opportunities, as new demands 

emerge to better manage both the use of, and the impact on ecosystem services. Due to high 

levels of uncertainty however, predicting and planning for future ecosystem behavior is not a 

simple task. Future ecosystem dynamics are subject to several known external drivers, such 

as climate change, but also unknown drivers. Furthermore, predicting changes in social-

ecological systems in which businesses are part of is especially difficult due to feedbacks and 

unpredictable human action (Carpenter 2002). 

Several existing frameworks and methodologies available to businesses can provide 

assistance in the management of biodiversity and ecosystem risks (TEEB 2010a). However, 

the integration of these issues into environmental management systems is still in its infancy.  

Limited understanding of biodiversity and ecosystem services is one reason for this lack of 

development. Another issue is the global dimensions and consequences of biodiversity and 

ecosystems that have the potential to impact future investments and markets (TEEB 2010a).  

The Ecosystem Service Review (ESR) is a methodology developed by the World Resource 

Institute (WRI), in partnership with World Business Counsil on Sustainable Development 

(WBCSD) and the Meridian Institute. It is designed to help organizations manage their 

impact and dependency on ecosystem services (WRI, WBCSD & Meridian Institute 2008). 

The aim is to continue where other environmental management methodologies have fallen 

short, by covering a wider focus than traditional issues such as pollution and natural resource 

consumption. In addition, the ESR is not solely taking business risks into account but also 

business opportunities, as well as „dependency‟ and not just „impacts‟ (WRI, WBCSD & 

Meridian Institute 2008). ESR is flexible enough to be used as either a separate method for 

strategy development or integrated into an existing environmental management system (WRI, 
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WBCSD & Meridian Institute 2008). When conducting an ESR, an important step is to 

analyze trends and future provisioning of different ecosystem services, hence uncertainty is 

highly present in the ESR work.  

Scenarios and scenario analysis are considered useful in decision making where uncertainty is 

a common element (Bohensky, Reyers & Van Jaarsveld 2006; Duinker & Greig 2007; 

Postma & Liebl 2005). They have the capacity to create a stronger connection between 

ecosystem functions and human well-being, as well as the connection between scientists, 

managers, and other decision makers (Bennet et al. 2003). 

Armsworth et al. (2010) reviewed 385 papers in leading applied ecology journals, of which 

only 15% showed evidence of some involvement with the private sector. When the authors 

excluded papers where the evidence of business involvement concerned an environmental 

consultancy, the figure dropped further to 10%. Indeed, the majority of these papers were 

also primarily concerned with either agriculture, fisheries or forestry. In contrast, a survey 

carried out by Price Waterhouse Coopers, 27% of 1200 CEOs from around the world stated 

that they were either “extremely” or “somewhat concerned” about biodiversity loss (Price 

Waterhouse Coopers 2010 in TEEB 2010b). As awareness of ecosystem degradation and 

biodiversity loss increases (MA 2005a), businesses will increasingly seek new opportunities 

regarding biodiversity and ecosystem services as they try and better their efforts in managing 

human impacts on ecosystems. Thus, the businesses scientific demands on researchers in 

applied ecology will increase (Armsworth et al. 2010). As highlighted above, there is both 

room and a need for more collaboration between the private business sector and applied 

ecology researchers. 

With the aim of improving methods for businesses to manage risks and opportunities 

associated with ecosystem services change and degradation, this study investigates how the 

issue of uncertainty in ecosystem behavior and response can be accounted for. More 

specifically, the study assesses to what degree scenarios are a useful method to incorporate in 

the ESR in order to develop strategies more suited for unexpected future events. To my 

knowledge, no previous research has been conducted on this specific topic, as confirmed by 

Ms Å Jansson through personal communication on the 10 December 2010. 
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1.2 Research Issue 

Planning for future ecosystem change is a difficult task when the high degree of uncertainty 

is considered. Ecosystems have this inherent uncertainty since they behave and change in a 

nonlinear manner. They may also cross thresholds, enter numerous different states and are 

affected by external forces such as climate change and unpredictable human actions 

(Carpenter 2002). Furthermore, our ecosystems are changing in a way never before seen or 

documented (MA 2005a; Vitousek et al. 1997). The ESR uses trend analysis to create an 

understanding of the state of particular ecosystem services in the future, upon which risks and 

opportunities can be identified. Trend analysis is effective for identifying impacting external 

forces, but it assumes the future to be an extension of the past (Skumanich & Silbernagel 

1997) and is therefore less effective in identifying nonlinear behavior.  

In ecology and conservation, scenarios are being increasingly discussed as a possible method 

for dealing with uncertainty (Bohensky, Reyers & Van Jaarsveld 2006; Carpenter 2002; 

Peterson, Cumming & Carpenter 2003) but it is in business that they have been fully utilized 

(Aligica 2005; Shoemaker 1995).  

1.3 Purpose 

The purpose of this paper is to contribute to the development of theory that tests and explains 

methods that can be used in organizations to better manage their impact and dependence on 

ecosystem services. The objectives with this research are firstly, (i) to discuss the use of 

scenario analysis and how it works, secondly, (ii) demonstrate how scenarios can be 

integrated in the ESR, and finally, (iii) present the benefits this integration would bring to 

decision makers. In order to do this, a case study was carried out at Lantmännen. 

The following questions will guide this thesis: 

1. Can scenarios be integrated in the ESR? 

2. Is the integrated ESR more dynamic and therefore does it contribute to better decision 

making by helping deal with complexity and uncertainty? 

3. What/ if any, additional benefits can arise from the integrated ESR approach? 

1.4 Structure and content 

This first chapter has presented the subject and background of this study and also outlined 

and discussed the aim and purpose. Chapter 2 provides the relevant literature on the subject 

and defines the key concepts in this study. In chapter 3, the case study is described as well as 
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the methods used to collect data, followed by a short presentation of the results in chapter 4. 

Thereafter, in chapter 5, the results are discussed in relation to the original problem 

statement, criteria and relevant literature findings. Finally, a summary of findings, key 

conclusions and suggestions for future research are presented in chapter 6.  
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2 Background and theory 

Here, the concept of ecosystem services and future change in the ecosystems are discussed, in 

this context it is necessary to also discuss the theory of resilience. The theory behind the two 

methods: trend analysis and scenario analysis are used as a background to the research 

questions and in the comparison of the empirical outcomes with theoretical evidence. 

2.1 Ecosystem services  

The concept ecosystem services has become widely used in literature during the last decade 

(Fisher et al. 2009; Gómez-Baggethun et al. 2010) as it is a useful concept for explaining the 

dependence of human welfare on the productivity of ecosystems (Fisher et al. 2009). 

Additionally, it is a good concept for successful communication between disciplines (Norberg 

1999).  For this thesis the following definition by Daily (1997, p. 3) is used “Ecosystem 

services are the conditions and processes through which natural ecosystems, and the species 

that make them up, sustain and fulfill human life”.  

With regard to the current state of these services, human activity has a major impact on 

ecosystem change (Vitousek et al. 1997). The MA (2005a) has found that approximately two 

thirds of the world‟s ecosystems are degraded or currently being used in an unsustainable 

way. With a determining factor for the supply and resilience of ecosystem services being 

biodiversity (Elmqvist et al. 2003; MA 2005b), one great concern for the future provision of 

ecosystem services, is the rapid global species extinction rate. Rockström et al. (2009, p. 32) 

has found that we have, in terms of biodiversity, far left what the authors refer to as a “safe 

operating space”. In other words, we are currently in a situation where we cannot foresee 

what consequences this biodiversity loss will have on our ecosystems. 

2.1.1 Classification 

Ecosystem services are often classified into different types. A commonly used classification 

scheme is the one presented by the MA (2005a), which divides the different services into the 

four categories of provisioning, regulating, cultural and supporting. The provisioning 

services are the ones humans utilize directly while the supporting services work in the 

background and are used indirectly (Daily 1997). Regulating services refers to ecosystem‟s 

natural controls over, for example, climate, water cycles and pollination and cultural services 

are the benefits we enjoy through recreation, aesthetics and spiritual values (MA 2005b). 

Fisher et al. (2009) explains human utilization of ecosystem services in terms of intermediate 

services, final services and benefits. An example of intermediate services, water regulation, 
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originates from complex interactions between ecosystem structures and processes. Water 

regulation leads to the final service of clean water provision, which in turn, provides humans 

with the benefit of clean drinking water (Fisher et al 2009).  

2.1.2 Nonlinearity and thresholds 

An ecosystem‟s response to human use and impacts is very difficult to plan for, due to its 

inherent complexity and unpredictability (Scheffer et al. 2000). The reason for this is that 

ecosystems are adaptive systems that are characterized by nonlinearity and may cross 

thresholds and enter alternative stable states (Levin 1998; Walker & Salt 2006). Once the 

system enters a new stable state the system acquires new functions and feedbacks (Walker & 

Salt 2006). Moreover, evidence has shown that ecosystems may behave as if they were 

unaffected by human use until they suddenly cross a threshold and collapse (Scheffer et al. 

2000).   

2.1.3 Resilience 

Although incomplete, there is established evidence that human made changes on ecosystems 

can reduce resilience. This has the effect of increasing the likelihood undesirable changes and 

and greater consequences of abrupt changes (MA 2005b). Holling (1973) first used resilience 

as a measure for a system‟s absorption of disturbance and ability to persist in a particular 

state, a theory that has since become well used in literature (Folke 2006; Gunderson 2000; 

Walker et al. 2004).  Walker et al (2004) defines resilience as the capacity of a system to 

absorb disturbance and re-organize while undergoing change so as to still retain essentially 

the same function, structure, identity and feedbacks. A fundamental factor for ecosystem 

resilience is biodiversity (Holling 2000). This does not, however, imply that by solely 

increasing the number of species, you thereby increase the resilience of a system (Walker & 

Salt 2006). A resilient system has both good functional and response diversity. Functional 

diversity refers to the variety of groups of organisms performing different tasks in a system, 

i.e. the different functional groups (Walker and Salt 2006), whilst response diversity refers to 

the variety of responses to disturbances between the different organisms in the same 

functional group (Elmqvist et al. 2003).  

2.1.4 Business implications 

Businesses hold a great capability to reduce the speed of biodiversity loss and improve the 

management of ecosystem services due to their inherent ability to both move and access 

capital (Rose 2000; Rubino 2000). Business leaders are becoming increasingly aware that 
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their operations are directly dependent on healthy resilient ecosystems (MA 2005a). 

However, Armsworth et al. (2010) clearly identified the very limited engagement with 

business in applied ecology journals and recognized the need to further investigate business 

impacts on ecosystems and the possible associated opportunities, although it may prove a 

great scientific challenge.  

MA (2005a) identifies three main issues faced by businesses in relation to ecosystem 

degradation. Firstly, ecosystem services that are freely available today may be costly to 

utilize in the future. Secondly, the loss of ecosystem services will alter the framework in 

which businesses operate in terms of changes in customer preferences, stockholder demands, 

increasing regulations, employee well-being, and the access to finance and insurance. 

Thirdly, new business opportunities are likely to surface as the need increases for more 

efficient and differing uses of ecosystem services in order to reduce negative impacts. 

2.2 Ecological forecasting and general futuring   

Clark et al. (2001, p.657) defines ecological forecasting as “the process of predicting the state 

of ecosystems, ecosystem services, and natural capital, with fully specified uncertainties, and 

is contingent on explicit scenarios for climate, land use, human population, technologies, and 

economic activity”. It is commonly agreed that anticipation is necessary whenever dealing 

with environmental change (Clark et al. 2001). A prediction should, according to Peterson et 

al. (2003), be understood as the most accurate estimate of future conditions. Moreover, 

forecasting and prediction can estimate the likelihood of certain occurrences and are optimal 

to use for short-term forecasting in well known systems (Bennett et al. 2003). Despite the wide 

use and importance of prediction activities in ecology (Carpenter 2002; Duinker & Greig 

2006), there are several factors that make these activities very problematic. One problem is 

that ecosystems are now changing in a way which has not been witnessed before, and with 

long-term consequences (MA 2005a Vitousek et al. 1997). Other issues to consider are the 

nonlinear nature of ecosystem change, surprising thresholds and external drivers such as 

climate change (Carpenter 2002). Moreover, dealing with coupled social-ecological systems 

makes prediction even more difficult since there are normally unknown feedbacks and 

unpredictable human actions that need to be accounted for (Carpenter 2002). Carpenter 

(2002) therefore argues that the long-term, historical approach to ecology should be 

complemented with a forward-looking ecology in which different future ecosystem states are 

assessed.  
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Millet (2006) describes “futuring” as a systematic process of thinking about the future. This 

process is used firstly, to frame the appropriate expectations, secondly, to identify emerging 

opportunities and threats to the organization, and thirdly foresee actions that can promote 

desired outcomes. In short, futuring does not involve making specific predictions. Cornish 

(2004) presents a set of futuring methods which are all rational, empirical and scientific and 

are, as the author argues, the most common techniques for assessing the future. These 

methods are: (i) scanning, (ii) trend analysis, (iii) trend monitoring, (iv) trend projection, (v) 

scenarios, (vi) polling, (vii) brainstorming, (viii) modeling, (ix) gaming, (x) historical 

analysis, and (xi) visioning. Millet (2006) suggests that these futuring methods can be placed 

in three major categories: trend analysis, expert judgment, and alternative futures. These 

major categories as well as an additional category, modeling, are discussed below. 

2.2.1 Non-scenario methods 

There are some main differences between Millet‟s main categories as well as modeling. Both 

expert judgement and alternative futures emphasize human participation in the futuring 

process, whilst modeling emphasizes the use of computer models or alternative analytical 

tools. Trend analyses, on the other hand, emphasize the degree to which present conditions 

form the basis for the future (Skumanich & Silbernagel 1997). 

Trend analysis involves scanning and monitoring trends, mainly in the macro-environment 

(Duinker &Greig 2007). The data used reflects conditions in the past and the present (Millet 

2006), and hence assumes future patterns to be a direct extension of the past patterns 

(Skumanich & Silbernagel 1997). Therefore, this method fails to capture possible 

discontinuities (Millet 2006).  

Expert judgment includes methods such as Delphi method, interviews, surveys and 

brainstorming (Millet 2006). The Delphi method is a systematic group communication 

process which aims at achieving a consensus on a future direction (Loo 2002). Assessment of 

short-term futures, five years or less, is most appropriate for Delphi analysis (Duinker & 

Greig 2007). The negative aspect of all expert judgment methods is that the quality of the 

methods is directly related to the experience and knowledge of the participants (Skumanich & 

Silbernagel 1997). 

The modeling method is a way to use formal analytical techniques to forecast future 

conditions (Skumanich & Silbernagel 1997). In other words, modeling involves using a set of 

mathematical equations to represent a complex system, and uses computers to simulate the 
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system‟s behavior under different circumstances (Cornish 2004). It is, however, impossible 

for the models to reflect the full range of complexities and contingencies that exist in the real 

world, and therefore the results should never be mistaken for certainty (Skumanich & 

Silbernagel 1997).  

A more appropriate method when dealing with ecosystem change and high levels of 

uncertainty, is scenario analysis. 

2.2.2 Scenarios and scenario analysis 

Scenario analysis falls under the category alternative futures (Millet 2006). Peterson et al. 

(2003, p. 360) defines a scenario as “a structured account of a possible future”. They are 

normally presented in a story or outline form and they describe future developments of a 

trend, a strategy or a wild-card event (Cornish 2004). Scenarios are useful for bringing future 

considerations into present decisions when prediction is not possible (Van der Heijden 1996). 

One important aspect of scenario-building is that it aims to describe different plausible 

futures in order to challenge current assumptions and to broaden perspectives, not to produce 

predictions or forecasts (Duinker & Greig 2007). Herman Kahn and his colleagues at the 

RAND Corporation in the 1950s were among the first to start using scenarios (Cornish 2004), 

to systematically frame uncertain possibilities (Swart, Raskin & Robinson 2004). The aim 

was to prepare the U.S military for any possible emergency, in a time when the relations 

between the United States and the Soviet Union were very strained (Cornish 2004). In the 

1970s, Royal Dutch/Shell also started using scenarios for developing and testing different 

strategic options (Shoemaker 1995). Since then, scenarios have been widely used by 

academics and decision makers in business (Aligica 2005), but the method has been 

underutilized in ecology and conservation (Bohensky et al. 2006).  

Scenarios can be applied on both local and global scales (Duinker & Greig 2007). They are 

normally used for two main reasons, the first one being idea generation and creativity, the 

second, risk management, which is done by testing decisions and strategies against possible 

futures (Lang 2001 cited in Duinker & Greig 2007). Moreover, scenarios are applicable when 

you are looking into mid- or long term futures where both predictability and uncertainty are 

accounted for (Duinker & Greig 2007). In order to deal with uncertainty, it is logical to make 

decisions that will be effective over a range of different possible futures (Bennett et al. 2003). 

Bennet et al. (2003), summarizes three benefits of using scenarios. Firstly, (i) they allow for 

strategies to be developed for particular possible futures, i.e. policy that will be robust in 
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several different futures. Secondly, (ii) scenarios can help in preparing for surprises by 

contributing to the development of adaptive capacity. Finally, (iii) they can help create a 

better understanding of how much the future could potentially differ from the present by 

scanning, exploring and mapping the uncertainties. Similarly, Peterson et al. (2003), 

summarizes the benefits of scenarios in conservation, (i) the understanding of uncertainties 

increase, (ii) integration of several alternative perspectives, (iii) decisions can be made more 

resilient to change.  

In addition, Bennet et al. (2003) recognized that scenarios help to build strong bridges 

between scientists, managers, and other decision makers. Likewise Swart, Raskin and 

Robinson (2004) point out that the use of scenarios engages different stakeholders to 

participate in the scenario construction procedure and assist in communication with non-

scientific audiences. In contrast to other technical models, the scenarios are more easily 

understood as they can be read as stories and can be used successfully for making the public 

appreciate ecological science and the inherent dilemmas (Bennet et al. 2003).  

2.3 The Corporate Ecosystem Services Review  

The ESR was created to help organizations manage their impact and dependency on 

ecosystem services (WRI, WBCSD & Meridian Institute 2008). The final outcome, is a set of 

strategies to either minimise risks or utilise new areas for business opportunities. The ESR is 

suitabe for any industry with indirect or direct impact on an ecosystem (WRI, WBCSD & 

Meridian Institute 2008) and over 100 companies have already applied this methodology on 

their business operations (WRI, WBCSD & Meridian Institute 2008). There are five main 

steps in the ESR, see Figure 1. 

___________________________________________________________________________ 

 

 

Figure 1: The main steps in the ESR. Developed from WRI, WBCSD & Meridian Institute (2008) 

 

___________________________________________________________________________ 
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2.4 In Summary 

The concept of ecosystem services is well documented and proven to be useful for 

recognizing the link between human well-being and well functioning ecosystems. The 

awareness regarding organizations dependency and impacts on the ecosystems ability to 

provide ecosystem services is increasing. However, it is very difficult to foresee the 

ecosystem‟s responses to these impacts since they tend to change in a nonlinear manner and 

can therefore be very unpredictable. This is a problem that is highly present in the ESR 

working process as it involves building strategies to deal with future changes in the provision 

of ecosystem services. In the literature, scenarios have been recognized as an effective tool to 

deal with uncertainty. There applicability in the ESR will be tested to further develop the 

ESR methodology and the knowledge of the potential benefits of using scenarios in this 

context. 
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3 Methodology 

3.1 Case study description- Lantmännen 

Lantmännen is one of Scandinavia‟s largest groups within food, energy and agriculture. It is 

owned by 36 000 farmers around Sweden. Their task is to contribute to the profitability of its 

owner‟s farms as well as maximize the return on the owner‟s investment capital. The group is 

active on the international market but based in Sweden where the main parts of the group‟s 

activities are carried out. AXA, Kungsörnen and Kronfågel are examples of some of 

Lantmännen‟s brands. Lantmännen‟s operations can be divided in to four sectors, namely 

agriculture, machine, energy and food (Lantmännen 2010).  

The focus of this case study is the agriculture sector (Figure 2), the core business of 

Lantmännen. The purpose of this sector is to gather businesses that can develop and offer 

products and services necessary for a profitable and competitive agricultural business, which 

include manufacturing and selling feed for livestock production, purchasing and offering 

consumables in the crop production, i.e. plant nutrients and crop protection products and 

purchasing and selling grain and oil plants to customers in the feed, energy and food 

industries nationally as well as internationally.  

___________________________________________________________________________ 

 

Figure 2: Sub-sectors of Lantmännen Agriculture Sector (Adapted from Lantmännen 2010) 

____________________________________________________________________________________________________ 

In order to answer the research questions in this study, it was necessary to test the basic ESR 

as well as the scenario integrated ESR on a case study. The only guiding requirement of the 

choice of case company was that the company should have a direct impact or dependency on 

ecosystem services rather than indirect connection. Lantmännen was chosen because of its 

interesting connection between agriculture and ecosystem services, as well as their interest to 

participate. Lantmännen Lantbruk Sweden was the focus group and stands for 88% of the 

total turnover of the Agriculture Sector inside Lantmännen (Lantmännen 2010). The case 
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study research method was chosen for this group because it allows the testing of methods and 

recording of different impressions as evidence when evaluating the usefulness of the tested 

method. 

3.2 Approach and design of inquiry 

This study was carried out in accordance with an embedded case study design. In other 

words, it is a single case study with embedded units, which are; the basic ESR and the ESR 

with integrated scenarios (Figure 3).  

___________________________________________________________________________ 

 

Figure 3: Case study units            

___________________________________________________________________________ 

The case study inquiry is divided up into two phases, one for each unit of analysis, followed 

by the analysis of the findings. Phase 1 follows the steps of the basic ESR. Phase 2, is based 

on steps in the “intuitive logic” approach, which is the technique used by Pierre Wack and his 

colleagues at Shell to design scenarios (Duinker and Greig 2007; Huss 1988). These steps 

were integrated with the steps in the ESR (see Figure 4).  

Based on this model in Figure 4, it is most logical to construct the scenarios after conducting 

step 3 in the ESR. The arrows in the model indicate what steps can be integrated with each 

other whilst the case study inquiry is visualized in Figure 5. 
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___________________________________________________________________________ 

 

Figure 4: Integration of the steps in the SRI International approach for scenario development (adapted from Duinker 

& Greig 2007; Huss 1988) 

__________________________________________________________________________________ 

 

Figure 5: Conceptual model of methodologies 

___________________________________________________________________________ 



21 

 

3.2.1 Epistemological Background 

The epistemological position chosen in this study is interpretivism as a contrast to positivism, 

since subjective meanings were sought after whilst investigating social actions (Bryman 

2008). In the formulation of interpretivism as an epistemology, the hermeneutics approach 

had an influential role, where the central idea is the need to seek the meaning in a text from 

its author‟s perspective (Bryman 2008). This approach is evident in the sources used for 

collecting evidence for this study. 

3.2.2 Phase 1- Basic ESR 

In order to have a baseline as a comparison, a basic ESR was conducted on the case study. 

Step 1 and 2 were completed by the investigator and a group of three employees at 

Lantmännen, hereafter are referred to as the “work group”. Step 3, 4 and 5 were prepared by 

the investigator and complimented by the working group in brainstorming sessions that took 

place at two occasions.  

Step 1-Select the scope 

The scope of the ESR was limited to Agriculture in the Skåne region, due to its highly 

productive lands and central role for Lantmännen. 

Step 2- Identify priority ecosystem services 

In total 28 ecosystem services were evaluated based on Lantmännen‟s dependence and 

impact on them. All the ecosystem services that were reviewed are shown in Appendix 1 

together with the The Dependence and Impact Assessment Tool (WRI n.d), which was used 

as a supporting tool at this step. Five ecosystem services were prioritized; freshwater, water 

regulation, soil quality regulation, pest regulation and pollination. 

Step 3- Analyze trends 

To analyze the trends within each of the prioritized ecosystems services, a number of 

questions were asked regarding the different services (WRI, WBCSD & Meridian Institute 

2008);  

1. What is the current situation, and what are the trends in terms of supply and demand 

for the service?  

2. What direct drivers are there for these trends?  

3. How does the company impact these trends 

4. How do others impact these trends? 
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5. What are the indirect drivers of these trends? 

An example of the results of this analysis is summarized in a flow chart, see example for 

freshwater in Appendix 2. The sources used to complete this step covered expertise of the 

work group, in-house analyses, industry reports, peer reviewed articles, governmental reports, 

NGO reports and climate trends and scenarios. A selection of references for these documents 

is found in Appendix 3. 

Step 4- Identify business risks and opportunities  

Five different types of risks and opportunities were investigated, these were; operational, 

regulatory and legal, reputational, market and product and financial. The identified risks and 

opportunities for the prioritized ecosystem services are found in Appendix 4 

Step 5- Develop strategies 

Strategies were formulated under three different groups, which were; internal changes, sector 

and stakeholder engagement and policy-maker engagement. A summary of these strategies is 

found in Appendix 5.  

3.2.3 Phase 2- Integrated ESR 

In phase 2, two scenarios were developed and integrated with the basic ESR. The work on 

these scenarios was carried out in an informal way by a single individual (Duinker & Greig 

2007) and presented to the company work group. After the presentation, a brainstorming 

session was carried out where risks and opportunities were discussed.  

The constructed scenarios were both descriptive, in the sense that both scenarios attempt to 

describe possible developments by using current conditions and trends as a starting point 

(Swart, Raskin & Robinson 2004). Furthermore, the scenarios were both qualitative in the 

sense that they can take the shape of diagrams, phrases and outlines, but are to the greater 

part constructed as narrative texts or “storylines” (Alcamo 2001). The scenarios do not 

strictly follow the steps of a single scenario design approach, but they contain elements of 

both the intuitive logics approach and the “trend-impact” analysis (Huss 1988). 

Scenario1: Natural aphid predation in Skåne year 2025 

The scenario investigated the potential increase in aphid reproduction cycles by 500% in year 

2025 due to increased temperatures associated with climate change. The resulting value of the 

ecosystem service provided to farmers in Skåne through natural aphid predation has also been 

analyzed. The scenario contains both qualitative elements, such as the storyline, and 
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quantitative elements in the form of a numerical model which complements the storyline with 

numerical estimates (Ntombela 2010). This combination is found in the intuitive logics 

approach of creating scenarios (Duinker &Greig 2007) and the story-simulation (SAS) 

approach (Alcamo 2001).  

The starting point for this scenario is the regional scenarios that have been developed by 

Fogelfors et al. (2008), which are based on the IPCCs climate scenario A2 as well as 

scenarios developed by SMHI. The A2 scenario represents a world with a focus on economic 

growth and is characterized by high energy use and regional development. According to this 

scenario, the level of CO2 emissions would be 850 ppm by the end of this century (Fogelfors 

et al. 2008).  

_________________________________________________________________________ 

 

Figure 6: IPCC's Story lines (Adapted from Fogelfors et al. 2008) 

__________________________________________________________________________________ 

The focus was narrowed down to aphides and their predators, since aphides are likely to 

continue to be a crucial risk for farmers. Apart from sucking sap from crops, the aphides are 

also carriers of different harmful viruses, for example the barley yellow dwarf virus (BYDV) 

or cereal yellow dwarf virus (CYDV) (Eckersten et al. 2007). The aphides are likely to 

cause more harm to the crops as the summers become dryer, the autumns warmer and winters 

milder (Jordbruksverket 2007). At a 2 °C increase in average temperature, aphides will 

approximately complete another 5 generation cycles per season (Melin, Sigfridsson & Strand 

2010). In this scenario the temperature in Skåne has increased with 2.1 
o
C and the yearly 

precipitation will increase by 62 mm compared to the baseline average values from the period 

1960-1990.    

http://tyda.se/search/precipitation
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Natual predators such as parasite wasps, syrphids, ladybugs and birds, provide an ecosystem 

service to the region by reducing the aphid population (Appelqvist & Svedlund 1998). To 

create an estimate of the value of natural predators to the aphides in Skåne, a study by 

Östman, Ekbom and Bengtsson (2003) was applied. In this study the authors investigated to 

what extent natural enemies of the bird cherry-oat aphid (Rhopalosiphum padi) reduced aphid 

abundance and increased the barley yields on farms located in central Sweden (Östman 

Ekbom & Bengtsson 2003). The resulting figures from this work were applied to the region 

of Skåne.  

The future production of spring barley in Skåne was estimated on an historical average 

growth ratio between the years of 1995 and 2009. See Figure 7.  

________________________________________________________________________ 

 

Figure 7: Annual spring barley production in Skåne (SCB 2010a) 

____________________________________________________________________________________________________ 

In order to get an accurate estimate of the value of the ecosystem service provided through 

natural predation, it is important to distinguish between conventional and ecological based 

farming in the region. This is due to the different approach, and subsequent costs incurred in 

the two different styles of farming. When looking to the longer term scenario analysis, and to 

correctly measure the service value, the government's goal of 20% ecological production by 

2010 was used. Today, the national average is only 10%, and Skåne lags behind on approx. 

4%. In this scenario, it has been theorized that by 2025 the national percentage of ecological 

production should have reached the initial target of 20%, and further deduced that Skåne will 

have realized approximately 10% as shown in Figure 8. 
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__________________________________________________________________________________ 

 

Figure 8: Annual ecological and conventional production in Skåne (SCB 2010b) 

____________________________________________________________________________________________________ 

The calculations used to estimate the future value of the aphides natural predators, are 

outlined in the Table 1.  

 

Table 1: Calculations of aphid removing services provided by natural predation 

Variable Calculation Explanation and sources 
Total yield kg 

(mTot, eco or mTot,conv) 

 

 

A= mTot,eco/deco 

 

A= mTot,conv/dconv 

Trend estimate based on total spring barley 

production in Skåne between years 1997-2009 

(SCB 2010a). 

Average yield kg/ha (deco or 

dconv) 

deco= 3256 kg/ha, dconv= 5173 kg/ha. Based on 

annual production in Skåne between the years 

2003-2009 (SCB 2010b). 

Total ha (A) 

 

 

Contribution to yield by 

natural predators kg/ha (Ieco or 

Iconv) 

 

 

mincr,eco= Ieco*A 

 

mincr,conv= Iconv*A 

Ieco= 269 kg/ha, Iconv= 338 kg/ha (Östman, 

Ekbom & Bengtsson  2003) 

Resulting yield increase kg 

(mincr, eco or mincr, conv) 

 

 

 

Price kr/kg  (Peco or Pconv) 

 

 

Veco= Peco* mincr,eco 

 

Vconv= Pconv* mincr,conv 

 

Peco=2.11 kr/kg, Pconv=1.36 kr/kg. Conventional 

price is the 2010 price on barley.  To get an 

estimate of the ecological price, the 

conventional price is increased by 0.73kr/ha, 

which is the average price difference between 

conventional and ecological feeding barley 

between the years 1999 and 2007 

(Jordbruksverket 2008a). 

Value of service provided by 

natural predators (Veco or 

Vconv) 
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Scenario 2: Pollinators in Källtorp, Skåne year 2025 

This scenario investigated the reduction in pollinator populations in the southern Skåne area 

as a result of a continuation of the current field size increasing trend through to 2025.  

The design of the second scenario was inspired by the trend-impact analysis where the 

following steps, outlined by Huss (1988), guided the work; 

1. Collect time series data 

2. Generate a naive extrapolation 

3. Establish probabilities of events occurring over time 

4. Modify extrapolation 

5. Write scenarios from at least two of the forecasts 

 

The starting point of this second scenario was the trend of increasing field size as seen in 

Skåne since 1951 (see Figure 9). For the purpose of this scenario, it has been assumed this 

trend will continue at similar rates for the period of the analysis.  

__________________________________________________________________________ 

 

Figure 9: Changes in field size in Skåne (Jordbruksverket 2008b) 

___________________________________________________________________________ 

To investigate what the agricultural mosaic looks like in Skåne, a sample area located around 

Källstorp, located outside Trelleborg, was chosen. Källstorp was chosen because of the 

extensive analysis that has been performed on the area in the report “Odlingslandskap i 
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förändring” edited by Vävare, Sjödahl & Naylor (2005). Like so many other areas in Skåne, 

Källtorp is characterized by large-scale agricultural lands. The majority of Källtorp's 

farmland is used for crop production and the ley is insignificant (eds. Vävare, Sjödahl & 

Naylor 2005). Furthermore, natural grasslands are almost non-existent and many of the linear 

objects are roads with no road shoulders which contribute to habitat isolation (eds. Vävare, 

Sjödahl & Naylor 2005). Below are two photographs over Källtorp and surrounding areas 

with the first taken during the WWII and the other more recently. The photographs in Figures 

10 and 11 clearly show how field fragments have increased in size. 

_________________________________________________________________________________

 

Figure 10: Aerial photograph over Källtorp from the 

1940s (Adapted from Lantmäteriet Gävle 2002) 

 

Figure 11: Recent aerial photograph over Källtorp 

(Source Lantmäteriet 2001) 

___________________________________________________________________________ 

Research was carried out regarding the great diversity of choice of habitat, nest construction 

materials and nest structure among bees. Additionally, the variation between different bee 

species ability to fly long distances in search of food and habitats was studied. Findings from 

a study carried out by Steffan-Dewenter et al. (2002) were used, where the authors found that 

solitary bees moved a distance of up to 250 m from seminatural habitats, whilst the bumble 

bees moved 750m and honey bees up to 3km. Based on these estimates a scenario was 

created which explains how pollinators will be impacted by this changing landscape and what 

the results of that will be in 2025.  
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3.3 Sources of evidence 

Three sources of evidence were used: documentation, participant observation and interviews. 

With several of the sources, it is possible to triangulate the evidence, and thereby according 

to some, create validity to the findings (Bryman 2008; Yin 2003). Others more critical to the 

ability to create validity through triangulation argue that the strategy can be useful to spark 

reflexivity on behalf of the researcher (King & Horrocks 2010). To assemble all the evidence, 

a case study database was used. 

3.3.1 Documentation 

The documentation used in this study include; notes and minutes from meetings, the 

completed basic and integrated ESR and the final presentation material of the ESR. The 

documentations role is to corroborate the evidence found through participant observation and 

interviews (Yin 2003). The positive side to these documents is that they can be reviewed 

repeatedly and contain exact names and details of an event (Yin 2003), in this case, the 

details of meetings. The downside is that they can be biased in terms of selection (Yin 2003).    

3.3.2 Participant-observation 

Participant-observation allows the investigator to take on several different roles within the 

case study and also to participate in the activities studied, being both an insider and an 

outsider (Spradley 1980), which gives the investigator the opportunity to see through the lens 

of someone inside the case study. This could be invaluable when trying to produce an 

accurate picture of a case study phenomenon. In addition, the investigator has the opportunity 

to manipulate minor events, for example gathering people in the case study to a meeting (Yin 

2003).  One obvious bias with this technique is the manipulation of events, another risk is that 

too much attention spent on “participating” may be required which leaves too little time to 

“observe” and take sufficient notes and raise questions from different perspectives (Yin 

2003). 

3.3.3 Interviews 

Interviews are an essential source of evidence in case study research (Yin 2003). For this 

study, focused group interviews were used, where the topic for discussion was tightly defined 

and the discussion controlled and “steered” by a facilitator (Gillham 2005). Furthermore, the 

tight composition of the group was made up by members with both an interest and sufficient 

experience to discuss the topics for the interview (Gillham 2005). This had been ensured 

through their participation in carrying out the ESR and review of the constructed scenarios. 
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The members of the group were, member 1 (Head of Sustainable Development), member 2 

(Coordinator Sustainable Development) and member 3 (Project Manager R&D), who were 

also the participants of the company work group. Although focused group interviews are 

more common for data collection in an early exploratory phase than for the main empirical 

study, it offers an effective way to observe people‟s views, attitudes, experiences and priority 

concerns.  The purpose of this interview was to contribute to the validity of the study by 

triangulating the evidence with the evidence from other sources. The problem with this 

focused group interview was the low number of members in the group, which possibly made 

it harder to sustain the discussion, compared to having a larger group (King & Horrocks 

2010).  However, for this study‟s purposes these problems are marginal, since the members 

are key informants regarding the discussion topics, already knew one another and thus, there 

was a high level of confidence in the group‟s ability to discuss (King & Horrocks 2010). The 

comments were recorded, transcribed and coded by interpretations of their meaning and 

categorized based on the evaluation criteria.  

3.4 Analytical Strategy 

The overall analytical strategy of this study is one that relies on theoretical propositions. 

Previous research inspired the formulation of research questions and views of literature which 

then led to new propositions and hypotheses (Yin 2003). To analyze the evidence collected in 

order to answer the research questions, two strategies were used; first, a methodological 

evaluation of the integrated ESR against the basic ESR was performed and secondly, 

comparison of the empirical outcomes with the theoretical evidence.  

3.5 Critical reflection of methods  

The case study is a comprehensive research strategy that covers activities such as design, data 

collection and data analysis (Yin 2003). A case study is a unique form of empirical inquiry, 

which “investigates a contemporary phenomenon within a real-life context, especially when 

the boundaries between phenomenon and context are not clearly evident” (Yin 2003). 

Surveys attempt to deal with both phenomenon and context, but trying to investigate the 

context is very difficult (Yin 2003). Although there is a tradition of associating the case study 

strategy with qualitative methods of analysis (Gerring 2007), it is important to separate the 

case study strategy from “qualitative research” (Denzin & Lincon 1994 in Yin 2003). Instead, 

the case study is based on any mix of both qualitative and quantitative evidence and methods 

(Gerring 2007). In this study however, the methods and sources of evidence used are 
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qualitative. A common critique of case study research is that the judgments in the collection 

of data are too “subjective” and that there are not enough operational measures (Yin 2003). 

The way to deal with this is to create validity through using several sources of evidence, use 

pattern-matching or explanation building in the data analysis, construct a domain in which the 

study‟s findings can be generalized, and use a case study protocol and database (Yin 2003).  

These strategies have been applied throughout this study.  

Questions that came up were regarding what kind of scenarios to use, the scale of the 

scenarios, and how many variables should be accounted for. The question was whether to 

construct several scenarios to explain one situation or whether to construct several scenarios 

for several situations. For this study the latter option was chosen, based on the time frame and 

due to the many ecosystem services that had been investigated in the ESR.  

An alternative research strategy could have been to interview a larger group of companies 

who had already conducted an ESR, and thereby investigate how they perceive the method 

and how they perceive scenarios to be a good complement. This strategy would provide a 

greater number of perspectives, but their answers would be very dependent on how much 

they remember from working with the ESR and how much they know about working with 

scenarios. 

3.6 Limitations 

Lantmännen have a very strong business interest in healthy ecosystems, and the impacts and 

dependency on the systems are in many ways obvious. Using a case were the connection is 

less obvious might have produced different results. The ambition of this study is not to 

produce results that can be applied to any company or industry, however it does attempt to 

encourage new ways of thinking and activities to improve the way companies work with 

issues regarding biodiversity and ecosystem services.  

Because the study was carried out at Lantmännen, the work group and also the respondents in 

the interview were limited to a group of three people who had dedicated time to participate in 

this work. It was a small group, but on the other hand, the participants are key people since 

they will be responsible for carrying out further work on biodiversity and ecosystem services 

within the organisation.  

The time spent on the different steps in the ESR does not follow exactly those in the 

instructions for the analysis. In this study, scenarios are discussed in general terms and there 
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has been no evaluation of different types of approaches to designing scenarios. Moreover, 

there was no additional test or evaluation of the creditability of the scenarios, hence, it is 

impossible to determine whether the quality of the scenarios did or did not have an impact on 

the results.   
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4 Results 

The triangulated evidence is arranged in tables by its source. The relevant findings to answer 

the research questions are organized according to activity; basic ESR, integrated ESR, 

participant observation & interviews. This is to allow for cross-checking and corroboration. 

4.1 Findings & Analysis  

Table 2 and 3 outline the results from the basic and integrated ESR. The specific sources for 

the evidence listed in Tables 2 and 3 include notes from meetings, the finished basic ESR, 

and the finished integrated scenario ESR. 

Table 2: Evidence assembled from documentation for the basic ESR 

Basic ESR Details 

Time  In total five weeks, evenly distributed over the five steps. 

Accessibility to data A wide range of sources were used in the ESR, such as:  in-house 

analyses, industry reports, peer reviewed articles, governmental 

reports, nongovernmental reports and climate trends and 

scenarios, of which the majority was accessed through research 

on the internet. 

Main findings from step 

3 for freshwater 

Not much change in water use in Skåne, occasionally lack of 

water and drought can be a problem during summers, as the need 

for irrigation increases. Furthermore, it has been found that 

several streams in the region have high levels of pollution. In the 

future, Skåne is likely to see dryer summers and wetter autumns 

and winters. Direct impacts on the quality of freshwater in the 

region include; land use and change, nitrogen, phosphorus, 

pesticides and other leakages from agriculture. Other impacts 

include; pollution from burning fossil fuels, climate change and 

the expansion of cities.  

 

Main findings from step 

3 for water regulation 

Only 10% of the original wetlands still exist in Skåne 

(Länsstyrelsen Skåne Län 2010) due to the large scale 

construction of dikes. Some 1740 hectares of wetlands have been 

constructed (Länsstyrelsen Skåne Län 2010). The current dikes 

are not adjusted to new rainfall patterns brought by climate 

change, therefore many areas could be very vulnerable to 

extreme weather events such flooding. Another contributing 

factor to the vulnerability is the urban growth in the region. 

Main findings from step 

3 for soil quality 

regulation 

With increasing intensity of agriculture, the risk of 

impoverishing the soil quality also increases. Underground, 

biodiversity can be negatively impacted by soil processing and 

pressure from machines. Changes brought by climate change 

pose a threat to the functioning of the services performed by the 

microorganisms in the soil. Other threats include; heavy metals 

and other unwanted organic substances and pollution.    

Main findings from step 

3 for pest regulation 

Skåne has 63% of all the red listed invertebrates and 75% of 

all the redlisted birds in Sweden (Mattiasson 2004). Some 
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important drivers for these high number of red listed species are 

changes to and use of land, fragmentation and the use of 

pesticides. Many new pests are likely to be found in Skåne in the 

future as temperatures increase. 

Main findings from step 

3 for pollination 

Pollinator populations are decreasing, in numbers and species 

due to changes in land use, fragmentation, climate change and 

pollution. The intensive large scale agriculture plays a crucial 

role in this development. 

Risks and opportunities 

identified 

Ref: Appendix 4   

Strategies found Ref: Appendix 5  
 

Table 3: Evidence assembled from documentation for the integrated ESR 

Integrated ESR Details 

Time Three weeks were spent on constructing scenarios, a day on 

investigating additional risks, opportunities and strategies. 

Accessibility to data The core data used in the scenarios was retrieved from peer 

reviewed articles, collected from the university library‟s 

databases. 

Main findings from 

integrating scenarios 

into Step 3 for pest 

regulation.  

Year 2025, Aphides will approximately complete another 5 

generation cycles per season, as average temperature increase 

with 2.1 °C. To ecological farmers in Skåne, anphid removal 

service provided by natural predators will be worth 34 million 

SEK for ecological farmers, and 150 million SEK for 

conventional farmers. In other words the potential value of 

natural aphid predators will increase significantly in the future.  

Main findings from 

integrating scenarios 

into Step 3 for 

pollination. 

Year 2025, in the intensive agriculture lands of southern Skåne, 

the only noteworthy populations of pollinators are bumble bees, 

due to their capacity to fly longer distances between isolated 

biotopes than other wild bees. However, their populations will be 

very vulnerable since the remaining populations will be forced to 

share smaller biotopes, consequently the nests will be closer to 

one another, and are therefore, easier targets for parasites and 

viruses. Their low resilience will make them very vulnerable to 

unexpected disasters in their environment. Honey bees may to 

some extent replace wild bees, but there has been a slow increase 

in bee farmers due to previous trends of low profitability (SCB 

2010c) and risk of the so called Colony Collapse Disorder 

(CCDA), due to varroa mite and other associated viruses. 

Because of their key role in the landscape, the reduction of wild 

bees has also started a downward spiral toward several species‟ 

extinction. 

Additional risks and 

opportunities identified 

Outside the risks and opportunities identified in Appendix 4, no 

additional risks or opportunities were clearly identified.  

Additional strategies 

found 

Outside the strategies identified in Appendix 5, one additional 

strategy formulated, was to construct more scenarios to use as a 

background for future internal seminars on ecosystem services. 

Another strategy was to design tests that could be conducted to 

test different measures taken.  
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4.2 Participant observation findings 
Table 4 outlines the most relevant observations collected by the investigator. 

Table 4: Evidence assembled from notes for participant observations 

Topic Summary of the investigator’s observations. 

Risks, opportunities and 

strategies 

Many risks and opportunities were identified for each ecosystem 

service after conducting the trend analysis. The strategies that 

were formulated were quite general and assigned to different 

departments in the company. The scenarios sparked a very 

different strategy discussion. The participants started 

brainstorming on how you could develop more and different 

scenarios to help them to communicate the risks and 

opportunities. The scenarios appeared to inspire the group to take 

action internally. They immediately saw the potential of using 

scenarios to communicate these issues within the company. 

Uncertainty, complexity 

unprecedented changes 

Extreme weather events were discussed and accounted for in the 

trend analysis. The scenarios offered a much more detailed 

picture how species differ from each other and how they interact 

with changes in their environment. Scenarios that have not been 

seen yet, in the study area, were described. Such as the threshold 

of habitat isolation and the extinction spiral that may begin and 

be very difficult to reverse. 

Communication It was easier to present the scenarios to the group than the trends 

from the ESR. The scenarios tell their own story and can because 

of its easy narrative form gain the interest of the listeners.  

Creativity Moderate amount of creativity was needed when conducting the 

trend analysis in the basic ESR, as well as in the risk/opportunity 

identification and strategy. High amount of creativity was used 

when choosing the focus of the scenarios and constructing them.  
 

4.3 Interviews 
The interpretations of the investigator from the interviews are summarized in Table 5. 

Table 5: Evidence collected from interviews 

Topic Summary of the interviewees’ impressions of the scenarios 

Risks, opportunities and 

strategies. 

The advantage of the trend analysis is the overview of different 

actors that might influence the ecosystem service, but there is 

certainly a risk of feeling that the analysis is just a “slideware”.  

Scenarios made the situations more concrete and alive. But they 

did not result in different risks or opportunities. They did 

however, help to understand the seriousness and urgency of the 

risks. One participant pointed out that trying to communicate 

urgency is always tricky, even though 2025 is not far away.  

Uncertainty, complexity 

unprecedented changes 

The work group found the analysis of trends useful, neatly 

organized but quite static. However, The scenarios were very 

helpful in creating a better picture of the functions in the 

ecosystems. 

Communication The scenarios create a good platform and background for further 
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action, because it is crucial with education when trying to raise 

issues like these. The scenarios help you to take a step away from 

the risk of being labeled as “obscure” when communicating to 

people who does not already have an interest in biodiversity and 

ecosystem services. Furthermore, the group pointed out that the 

scenarios, together with the other steps in the ESR creates a 

powerful communication tool. They expect that it would be 

harder without the scenarios. At an internal company seminar, 

the scenarios would be very helpful. 

Opinions and decisions The group agreed that the scenarios definitely had an impact on 

their standing point in this matter. They were motivated to put 

even more focus on these issues. They felt as if the problems 

became more tangible which helps them to make decision to 

work more pro-actively with these issues.  

Creativity A member commented that there is a risk that, with these 

scenarios you can get stuck in details. And, more scenarios 

would always be better and sometimes a greater context as well.  

The group continued by concluding that there is a fine line on 

how big a context you choose and how trustworthy the results 

are. It is also a tradeoff between time spent on creating better 

scenarios and time spent on achieving them. 

 

Thanks to the scenarios, the group found that they could get a 

better understanding of the costs, which provides increased 

clarity. They were inspired to come up with new ideas on how to 

measure and weigh between different activities and to test 

different strategies. 
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5 Discussion 

The findings were evaluated against the original research questions in order to understand the 

potential of a scenario integrated approach to assist in a more dynamic ESR that allows for 

better decision making purposes.  

5.1 Can scenarios be integrated in the ESR? 

This study has shown that scenarios can be successfully integrated into a corporate ecosystem 

services review. The different activities in the intuitive logic approach to scenario 

construction and analysis were used to integrate scenarios with the ESR. It appears logical to 

design the scenarios after the trend analysis has been conducted in step 3 of the ESR. At that 

step, the scope has been determined and the crucial trends identified, which comprises the 

first two activities in the process of developing scenarios. After the scenarios have been 

developed there are two additional activities, assessment of implications and taking action. 

These two final activities also coincide with the two final steps in the ESR. In other words, a 

scenario integrated ESR, according to this model, would need three additional steps to be 

taken after step 3; identification of uncertainties, definition of scenario logics and the creation 

of flesh out of the scenarios. Lang 2001 cited in Duinker & Greig (2007) states that the two 

main reasons for using scenarios are first, idea generation and creativity and secondly, risk 

management, which is done by testing decisions and strategies against possible futures. For 

this study, the first reason was applied and the second reason could have been applied by 

using scenarios to test the strategies formulated in step 5. 

5.2 Is the integrated ESR more dynamic and therefore does it contribute to 

better decision making by helping deal with complexity and uncertainty? 

The results in this study have shown that there were several benefits of using scenarios in the 

ESR and the integration of these scenarios resulted in a more dynamic and engaging review. 

Some aspects of the benefits of this approach however, proved more evident than others.  

With the theory of trend analysis and scenarios as a background, the differences in terms of 

actual identified risks and opportunities, integral to effective decision making, were expected 

to be much greater than what they turned out to be. The only difference between the basic 

ESR and the scenario integrated ESR in terms of risks was that some risks could be 

formulated more specifically with the help of scenarios, but they did not assist in finding new 

risks and opportunities. There are at least three possible reasons for this: firstly, when trends 

were investigated in step 3 in the ESR, more data was looked at than what would have been 
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the case according to the definition of a “trend analysis”, where the future patterns assumes to 

be a direct extension of the past patterns (Skumanich & Silbernagel 1997). When trends were 

analyzed, it became inevitable to also look at various future scenarios in terms of climate 

change and its effects. Secondly, the scenarios created represent only one alternative future, 

which was a likely „business as usual‟ scenario, and not several which potentially could have 

spurred more creativity. Finally, the same people who identified the risks and opportunities 

from the trend analysis were asked to identify risks and opportunities again after being 

introduced to the two scenarios. Inevitably, they returned to risks and opportunities they 

already knew of and in addition, they were not given as much time as during the first risk 

identification session. The scenarios did however, appear to make the implications of the 

future supply of ecosystem services become more real and concrete, which made the 

participants feel that the risks were more urgent and serious. They also provided an indication 

of monetary costs of no action, which gave the work group more clarity.  

According to the literature, it was expected that scenarios would prove useful tools when 

dealing with high levels of uncertainty (Bohensky et al. 2006; Carpenter 2002; Peterson et al. 

2003). Although some climate scenarios were looked at in the basic ESR, it did not offer any 

space to be creative in terms of unprecedented changes or possible thresholds. The work 

group felt that the analysis became a bit static in step 3 even though it contained very useful 

facts. In terms of uncertainty, the scenarios allowed for much more creativity whilst 

designing them. The two scenarios did, according to the work group, make the complex 

functions of ecosystems more understandable. This view coincided with the evidence from 

participant observation, where the investigator notes that the scenarios offered a much more 

detailed picture on how species differ from each other and how they interact with changes in 

their environment. The extreme weather events that were discussed in the trend analysis are 

not as unprecedented in terms of change as the extinction spiral that was explained in 

scenario 2. This unprecedented change is what Vitousek et al. (1997), refers to as being very 

problematic when trying to anticipate the future.  

Decisions in terms of strategies were not taken during the time of the case study, but the 

group agreed that the scenarios definitely had an impact on their standing point in this matter. 

It appears as if the scenarios increased the motivation within the group to put even more 

focus on these issues. One reason was that they felt as if the problems became more tangible 

which helped them to make decisions to work more pro-actively with these issues. The 
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members of the work group were inspired to new ideas on how to measure and weigh 

between different activities and to test different strategies. 

In summary, whilst not having a clear impact on the identification of existing risks and 

opportunities, the dynamic nature of the scenarios provided a clearer direction for decision 

making, and a more easily understandable result of taking or failing to take these decisions. 

In addition, the ability of the clarity provided by scenarios to help inform and educate 

decision makers, who may or may not be part of a working group, was seen as critical to the 

overall success of an organizations ability to respond effectively.  

5.3 What/ if any, additional benefits can arise from the integrated ESR 

approach? 

As mentioned above, one of the most obvious benefits realized by the work group was that 

scenarios are a great tool to use for providing for a greater understanding within the 

organization of the risks and opportunities regarding ecosystem services. They pointed out 

that issues raised regarding biodiversity and ecosystem services run a risk of being perceived 

as obscure, and they believe the scenarios may actually be helpful when trying to avoid such 

a response. Moreover, they argue that in order to make other people in the organization to 

take further action, solid background knowledge and understanding of the problems is 

essential. The scenarios could be very useful in providing this.  

A common view of the benefits of scenarios is that they help to deal with surprises and 

uncertainty as well as providing for more robust and resilient decision and policy-making in 

the future (Bennet et al. 2003; Peterson et al. 2003). The benefit of using scenarios as a 

communication tool to external audiences has also been discussed in literature, but not to the 

same extent. Both Bennet et al. (2003) and Swart, Raskin & Robinson (2004), discuss the 

benefits scenarios bring in providing a bridge between scientists and other stakeholders 

participating in scenario design. Additionally, they contribute to better communication with 

external audiences. The evidence found in this study confirms this research. 

5.4 Other considerations 

Due to several assumptions and simplified calculations, the figures in scenario 1 do not 

intend to be exact but rather create a picture of a possible value and foremost, a possible 

direction of value increase of the natural predators by 2025. The scenario did however, help 

the working group obtain a better understanding of the costs of taking no action. One risk 

with estimating the value of services in a scenario is that the recipient to the information may 
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get stuck on the details, and therefore miss the greater message, resulting an increase in the 

time to take action on strategies.  

The two scenarios constructed in this study view climate change as a major driver of change. 

But what Carpenter (2002) refers to as an unpredictable human action also has a great impact 

on the future state of ecosystem services. There are many other impacting variables, such as, 

technological development, spread of disease and fluctuations of economies etc. The work 

group agreed that there is a dilemma in terms of how wide the focus of the scenarios should 

be with a trade-off between the width of the context and the trustworthiness of the results.  

While all members agreed on the usefulness of scenarios, they were not sure how many more 

scenarios they should create before they start using them to take action.  

Using scenarios together with the ESR does require more time. Exactly how much time will 

of course depend on how many scenarios are used and at what scale the scenarios are 

constructed. However, when weighing the benefits against the costs, the work group saw the 

value of dedicating time for creating scenarios outweighed the costs. The question for them 

was not to use or not use scenarios, it was rather, whether to spend time on building more 

scenarios or start acting on the ones they have. Access to scientific journals was important in 

both the ESR and the scenarios, but slightly more crucial for the scenarios. 
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6 Conclusion 

6.1 Conclusions 

The use of scenarios could help the sustainability coordinators of companies educate and 

raise awareness of issues regarding biodiversity and ecosystem services throughout the 

organization as well as deliver a sense of urgency to decision makers. In order to make good 

decisions regarding risks and opportunities arising from changes in ecosystems, there has to 

be a strong understanding of the functions and connectivity within the system and scenarios 

contribute to such deeper understanding. In other words, using scenarios can assist in 

communication, in terms of spreading knowledge, and also by inspiring and motivating 

action within the organization. They make the problems more understandable and alive. This 

conclusion was drawn independently from other research. Although this conclusion supports 

already established ideas, it was found through gathering results in a different setting and 

through different methods.  

The two scenarios may not be diverse enough to give a comprehensive picture of all the 

benefits and negative aspects of integrating scenarios into the ESR, but they certainly inspired 

the work group to develop even more scenarios to weigh the costs and benefits of different 

activities and to test strategies. In other words, they contributed to the creativity of the group 

in terms of finding new ways of working with issues regarding biodiversity and ecosystem 

services.  

The implications of this study are with hope twofold, first, Lantmännen will continue to work 

with ecosystem services and biodiversity, and the sustainability group now has increased 

knowledge and new tools with which to carry out their work more effectively. Secondly, my 

aspiration is to contribute to both more research on corporate responsiveness to ecosystem 

change and management of the potential risks and opportunities as result of that change. 

Overall I hope to see an increasing collaboration between applied ecology and the private 

business sector. Scenarios are utilized by both parties and can be a useful tool for further 

corporation and communication between scientists and business leaders.  

6.2 Suggestions for future research 

It would be interesting to take this study further by using scenarios to create several 

alternative quantifiable futures for a single ecosystem service. This would allow for 

interesting analyses by comparing and evaluating them against each other. Also, the type of 

scenarios constructed should be adapted to the wanted outcome whether it is decision making 
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or communication with different stakeholders. It would be very useful knowledge to provide 

organisations in the private sector with access to some guidelines on what should be thought 

about when deciding on the focus and scope in order to reach objectives most efficiently.  
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Appendix 4: Identified risks and opportunities for the prioritized 

ecosystem services in the basic ESR 
 

Freshwater 

Typ  Risker  Möjligheter  

Verksamheten 

(Lantbruket)  

Mindre tillgång på kvalitetsvatten 

för bevattning under vissa perioder 

av torka. 

 

Saltvatteninträngning från havet till 

kustnära grundvattenakviferer om 

stora grundvattenuttag görs 

Risk för större föroreningar i 

vattnet  

Anläggning av bevattningsdammar för 

uppsamling och magasinering  av 

vintervatten samt mindre utsläpp av 

fosfor och kväve. 

Öka informations- och tillsynsinsatserna 

avseende den konfliktrisk som kan 

uppstå om bevattningsvattnet 

Stimulera en ökad användning av 

spridningsteknik som minimerar 

spridningsförluster  

Lagar och 

regleringar  

Hårdare krav på tillstånd för 

bevattning 

Mindre tillåtna kvantiteter för 

bevattning. 

Ökade konflikter om 

vattenresurserna t.ex. mellan 

naturvårds- och 

bevattningsintresset 

Ändrade regler för besprutning och 

gödsling 

Böter för utsläpp.  

Mindre kostnader för lantbrukare som är 

förberedd vid eventuella 

regelförändringar vad gäller bevattning, 

besprutning och gödsling 

  

Rykte  Försämring av rykte när privata 

vinster uppnås på bekostnad av 

socialt kapital. Exempel 

lantbrukare överbesprutar och 

övergödslar.  

Möjlighet för lantbruk att profilera sig 

genom att odla enligt BAT (Best 

Available Technology)  

Marknad och 

produkt  

Spannmål klarar inte kvalitetskrav 

och livsmedelssäkerhetskrav. 

Svårt att odla vissa grödor.  

Se ovan rykte.  
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Ekonomi  Högre kostnader för bevattning och 

högre kostnader för att få bespruta 

och gödsla (som tidigare gödsel 

skatt)  

Mindre kostnader för bevattning när 

man har smart magasinering system.  

 

Water regulation 

Typ  Risker  Möjligheter  

Verksamheten 

(Lantbruket)  

Förlorad skörd pga 

översvämningar och dålig 

avrinning, vilket även leder till 

större växtnäringsförluster och 

ökad avgång av växthusgaser.   

Även översvämningsrisk på 

närliggande villaområden som 

använder samma åkerns 

täckdikningssystem. 

Återsälla våtmarker, flodslätter och 

naturlig vegetation. 

Förhindra snabb ytavrinning från 

samhällen och jordbruksområden 

(begränsa expansionen av ”hårdgjorda 

ytor”) samt förhindra nybyggnationer på 

flodslätter.  

Anlägga eller förbättra befintliga 

kantdiken. 

Förbättra åkermarkens 

infiltrationsförmåga genom att anlägga 

grusfilter eller slitsdränering. 

På vissa platser kan ett dikningsföretag 

rivas ut och få ”återgå till naturen”. 

Lagar och 

regleringar  

Tvister om ersättning för skador 

vid översvämning. 

Tvisterom utrymme i diken mellan 

jordbruks- och dagvattenintresset. 

Tvister vid invallning vid 

reglerade sjöar  

Möjlighet att skapa dialog och planering 

mellan intressenter och ansvariga, när det 

gäller struktur, och tillgång till diken och 

uppsammlingsområden. Samt kostnader 

för översvämningar.  

Utveckla eller förstärka lösningar som 

backas upp av kraftfull och pådrivande 

lagstiftning.  

Rykte  Försämring av rykte när privata 

vinster uppnås på bekostnad av 

socialt kapital.   

Lantbruket får försämrat rykte pga 

förlorad biologisk mångfald.  

Bättre rykte vid insatser för att gynna 

biologisk mångfald genom t.ex. 

åkrökning.  

Marknad och 

produkt  
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Finans  Kostnader pga översvämningar 

och förlorad inkomst. 

Investeringar och bidrag till anläggningar 

eller restaureringar.  

 

Soil quality regulation 

Typ  Risker  Möjligheter  

Verksamheten 

(Lantbruket)  

Sämre kvalitet och aktivitet i 

jorden som leder till sämre 

näringscirkulation och avrinning 

och större riks för sjukdomar 

därmed sämre skörd. 

Sämre tillgång på fosfor.  

Oförändrad eller förbättrad jordkvalitet 

för idag för i framtiden. 

Tekniker som nedbrukning av halm för 

ökad mullhalt och mindre jordpackning. 

Användning av biologiska preparat  som 

t.ex blandning av bakterier och 

mykorrhizasvampar.  

Återföring av fosfor till marken genom 

t.ex. mer användning av slam. 

Reducerad jordbearbetning förbättrar 

möjligheterna till att nå miljömål som: 

ingen övergödning, begränsad 

klimatpåverkan, giftfri miljö och ett rikt 

odlingslandskap.  

Lagar och 

regleringar  

Ändrade regler för besprutning 

och gödsling 

Skatter på handelsgödsel 

Anpassning av produkter och tekniker för 

att möta framtida regeländringar.  

Påverka reglering för slamproduktion.  

Rykte  Risk att anklagas för att 

lantbrukaren utarmar jorden idag 

för vinningens skull på bekostnad 

av framtida matproduktion.  

Möjlighet att förbättra ryktet genom att 

differentiera sig genom mer hållbara 

driftsinriktingar.  T.ex .ekologiskt 

jordbruk.  

Marknad och 

produkt  

Snabba förändringar i kundernas 

efterfrågan när det gäller 

användning av både besprutning 

och gödsel.  

Nya produkter med specifika mervärden. 

T.ex. ekologiskt eller biodynamiskt 

odlade produkter.  

Finans  Strängare krav på utlåning 

Kostnader för investeringar i nya 

maskiner. 

Möjligheter till nya investerare och 

bidrag.  
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Pest regulation 

Typ  Risker  Möjligheter  

Verksamheten 

(Lantbruket)  

Ökade kostnader för pest 

hantering.  Pga mindre 

jordbearbetning, etablering av 

nya ”superogräs”. Fler och nya 

skadeinsekter och färre naturliga 

predatorer. 

Sämre effekt av 

ogräsbekämpning 

Resistent pest. För lite genetisk 

variation.  

Fler skadeinsekter mer virus. 

Mindre ogräs, mindre insekter, 

mindre fåglar. 

Ökad resiliens.  

Mer utnyttjande av naturliga predatorer i 

landskapet. 

Integrerad djurhållning i växtföljden, 

elektroporationsmetoden , frysning, flamning 

och optiska instrument. 

Bättre ekonomi med naturliga predatorer på 

ekologiska gårdar eller i samverkan med 

andra metoder.  

Ogräs kan användas för bränsle  

framställning 

Större sprutfria kantzoner, ”Beetle 

banks”mm  

Lagar och 

regleringar  

Förbud mot olika typer av 

bekämpning (tex 

Stråförkortningsmedel i Sverige,  

undantag råg)  

Ändrade regler för besprutning  

Möjlighet att påverka regelverket för 

bekämpning för att gynna tillväxten inom 

rovinsektpopulationen.  

Rykte  Risk för att ryktet försämras när 

odlingsmetoder används som 

potentiellt kan skada 

mångfalden.  

Möjlighet till att förbättra ryktet genom att 

medverka i aktiviteter som bidrar till att 

gynna mångfalden.  

Marknad och 

produkt  

Förändringar i kunders 

efterfrågan  på t.ex.  ekologisk 

eller biodynamiskt odlad mat.  

Utveckling och användning av nya metoder: 

t.ex. kemisk kommunikation, doftsignaler, 

mellan växter och insekter, inom och mellan 

arter, eller; GIS program för att övervakning 

av pest populationer och 

bekämpningsanvändning, bladlusspecifika 

preparat .  

Finans  Strängare krav på utlåning 

Kostnader för investeringar i 

nya maskiner. 

Möjligheter till nya investerare och bidrag.  
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Pollination  

Typ  Risker  Möjligheter  

Verksamheten 

(Lantbruket)  

Sämre kvalitet på raps 

Färre valmöjligheter för 

växelodling 

Färre pollinatörer  färre fåglar. 

Ökad resiliens  

Valmöjligheter och 

anpassningsförmåga för framtida 

förändringar.  

Ökad blomrikedom, ökad 

boplatsrikedom,  minskad 

fragmentering av landskap.  

Lagar och 

regleringar  

Krav på jordbruket att bevara 

biologisk mångfald. 

Biotopskydd 

Enskilda rättsliga följder när 

närliggande fruktodlare och bl.a. 

cider tillverkare saknar 

pollinatörer.  

Förberedelse inför nya direktiv och 

regleringar. 

Möjlighet att påverka olika krav och 

regler på bevarandet av biologisk 

mångfald.  

Rykte  Risk att anklagas för förlust av 

vilda pollinatör populationer.  

Möjlighet att förbättra rykte genom att 

proaktivt arbeta för att uppehålla vilda 

pollinatör populationer.   

Marknad och 

produkt  

Minskad efterfrågan på produkter 

som inte gynnar pollinatörer.  

Möjlighet till att differentiera sig från 

andra genom att producera grödor i ett 

landskap där den biologiska 

mångfalden inte kompremissas. 

Större marknad för biodling .  

Finans  Kostnader för restaurering och 

inplantering. 

Kostnader för inhyrning av 

pollinatörer.  

Möjliga investerare och bidragsgivare 

för att restaurera habitat och 

inplantering av populationer.  

Ersättning för åtgärder.  

 
 

 

 

 

 



57 

 

Appendix 5: Summary of the formulated strategies in the basic ESR 
 

Strategier  

Interna  

förändringar  

Produkter: 
• Fortsatt utveckling av produkter för att möta framtida hårdare krav på 

t.ex. gödsel, bekämpningsmedel och foder som gynnar djurets 

fosforupptag (Minskar mängden fosfor i gödsel och vatten).  

• Utveckla produkter med unika mervärden (Kontraktsodling enligt BAT) 

• Utveckla nya produktsortiment pga. förändrade odlingsmöjligheter t.ex. 

majs och soja 

• Utveckla utsäde som kräver mindre bevattning och tål perioder av torka.  

Tjänster och kunskapsspridning:  

• Utveckla tjänster (växtråd) Ta fram material till lantbrukarens för att 

kunna möta framtida utmaningar för bevattningsverksamheten. T.ex. 

beräkning av vattenbalans i kritiska områden med hänsyn till framtida 

klimat, inventering a lämpliga områden för magasinering av 

vintervatten, instrument för att exempelvis i tid upptäcka och åtgärda 

problem med saltvatteninträngning i kustnära områden. 

• Kunskapsutveckling och forskningsbidrag inom markbevarande 

jordbruk, såsom minimal markpåverkan, permanenta marktäcken och 

varierande växelbruk och grödkombinationer som främjar 

mikroorganismer i marken. 

• Utveckla rådgivningen till lantbrukaren om integrerade pesthanterings 

system som inkluderar naturliga predatorer. 

• Utveckla rådgivningen till lantbrukaren om bra 

kombinationer/växtodlingsföljder samt tidig dialog i förädlingsledet 

(SW Seed).  

• Utveckla rådgivning för lantbrukare som uppmuntrar bevarande av 

biologisk mångfald.  

Sektor och 

intressent 

involvering  

• Bidra med underlag för att samordna nyttjandet av resurser och minska 

risken för konflikter om färskvatten mellan intressentgrupper.  

• Dialog/samarbete/sponsring med restaureringsprojekt (t.ex. våtmarker 

och krökta åar som minskar övergödnings och föroreningsutsläpp till 

sjöar och hav) 

• Förbättra samarbete/dialog med slamproducenter och andra 

gödselleverantörer, samt leverantörer av växtskyddsmedel. 

• Samarbete/dialog med naturvårdsgrupper och andra aktörer som spelar 

roll för viktiga småbiotoper som flygplatser, väg- och 

järnvägsunderhållning. 

Involvering 

av 

beslutsfattare  

• Uppmuntra utredningar om flödesutjämningskapaciteten enkelt går att 

förbättra i befintliga våtmarker och de hydrologiska konsekvenserna av 

nya våtmarker. Uppmuntra till högra krav på utformningen av dammar 

och våtmarker med avseende på flödesutjämning. 

• Dialog/samarbete med stadsplanerare.  (Eventuella landskapsanalyser 

för att fastställa accepterbar fragmentering och nödvändiga 

småbiotoper).  
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Appendix 6: Topics for discussion in the focused group interview 
 

1. Hur upplever ni att scenarierna påverkar er förståelse av osäkerheten och 

komplexiteten i ekosystemen? 

2. Vad tycker ni att scenarierna tillförde? 

3. Vad är de mest negativa aspekterna med scenarierna? 

4. Hur upplever ni att scenarierna påverkar er förmåga att se eventuella risker alt. 

möjligheter? 

5. Hur upplever ni att scenarierna påverkar er förmåga att se andra risker och 

möjligheter? 

6. Hur upplever ni att scenarierna påverkar er förmåga att formulera strategier? 

7. Hur upplever ni att scenarierna påverkar er förståelse av vidden av riskerna och 

möjligheterna? 

8. Hur upplever ni att scenarierna påverkar er uppfattning av hur akuta riskerna eller 

möjligheterna är? 

9. Hur upplever ni att scenarierna påverkar era ståndpunkter och beslut? 

10. Hur upplever ni att scenarierna påverkar er förmåga att kommunicera vidare de 

formulerade strategierna? 

11. Andra intryck av att arbeta med dessa scenarier. 

 

 

 

 


