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Abstract 
This thesis has investigated which methods for assessing the value of ecosystem services would 
be suitable for evaluating and assessing a constructed wetland concept. The actual valuation 
being a future subject to the result of the study required a clear identification of ecosystems at 
the site, possibly by using a well-established tool. It would also require practical and reliable 
methods to value ecosystem services. The site under study, an Integrated Buffer Zone (IBZ) in 
Lilla Böslid, Sweden, was constructed to capture excess nutrients leaking from agricultural land 
into the streams ending up in the ocean causing eutrophication, which could have critical effects 
on biodiversity as well as the ecosystem services that are provided by the ocean and its marine 
lifeforms.  
The IBZ site would capture run-off water, rich in Phosphorus and Nitrogen from the agricultural 

land and utilize them for growing timber through sedimentation and infiltration, before entering 

the water course leading to open water bodies. Services derived from the IBZ site have in this 

thesis been identified as a first step. This mapping of ESS could in the future be developed 

further by using the European Union’s CICES tool for identifying or assessing ESS. 

 
This thesis has focused on finding methods that will measure the value of ecosystem services in 
currency, based on case-studies, using primary data and most importantly can measure all values 
derived from Lilla Böslid IBZ site, even though some of the services lack an actual market price. 
 
This thesis has shown that market price method, stated preference methods and cost-based 
methods could be used as a combination for a comprehensive valuation. A recommendation of 
further work and re-search has been proposed as well as a direct suggestion to what methods 
could be suitable to use for this specific purpose. 
 
 

 

 

 

 

 

 

 

 

 



4 (43) 

 

  



5 (43) 

Table of contents 

1 Introduction .................................................................................................................................... 7 

1.1 Objective of this thesis ................................................................................................................ 7 

1.2 Research questions ..................................................................................................................... 8 

2 Methodology approach ................................................................................................................. 9 

2.1 Limitations of the thesis ........................................................................................................... 10 

3 Lilla Böslid: Integrated Buffe Zone (IBZ) ...................................................................................... 11 

4 Ecosystem Services and methods to assess their values ........................................................... 14 

4.1 The value of ecosystem services for human well-being ......................................................... 14 

4.1.1 Uncertainty when assessing the value of ecosystem services ........................................ 15 

4.2 Methods for valuing ecosystem services ................................................................................. 15 

4.2.1 Biophysical valuation methods (BP) .................................................................................. 16 

4.2.2 Preference-based valuation methods (PB) ....................................................................... 16 

4.3 Types of values derived from Ecosystem Services .................................................................. 17 

4.3.1 Use values ........................................................................................................................... 17 

4.3.2 Non-use values ................................................................................................................... 17 

5 Result ............................................................................................................................................ 18 

5.1 Ecosystem services derived from the IBZ site ......................................................................... 18 

5.2 Methods for assessing the value of Ecosystem Services derived from IBZ site .................... 19 

6 Discussion ..................................................................................................................................... 22 

6.1 Identifying ESS derived from the Lilla Böslid IBZ site .............................................................. 22 

6.2 Methods suited for Total Ecosystem Valuation (TEV) at IBZ site ........................................... 22 

6.3 Methodology criticism and speculation ................................................................................... 25 

7 Conclusion .................................................................................................................................... 26 

7.1 Further research and recommendation .................................................................................. 26 

8 References .................................................................................................................................... 28 

Appendix I: Monetary methods for assessing value from ESS ...................................................... 32 

Appendix II: Description of case-studies described in literature used for this study .................. 40 

Appendix III: Tools for identifying and valuing ESS ........................................................................ 42 



6 (43) 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



7 (43) 

1 Introduction  
Human activity includes extracting matter such as food and raw materials from nature. This 
extraction is dependent on that ecosystems function. While humans are developing and 
extracting more material some of these ecosystems are under threat and even degrading. This 
can lead to a situation where services we take for granted are deprived i.e. clean water, clean air 
and biodiversity [1]. To make sustainable decisions regarding the management of ecosystems 
and their functions and to continuously be able to extract services it is of great importance that 
they are used with care. In a global society there is a need for a common currency for 
comparison reasons to measure the value of what we are extracting. This need has caused a 
rapid development of economic assessments, valuing ecosystem services during the last decades 
[2]. This thesis will give a background to the valuation of a constructed wetland system which has 
been engineered to decrease the risks of overusing ecosystem services on agricultural land and 
increase the capability of cleaning contaminated water derived from agriculture.  
 
The world population is growing increasing the annual yields to provide food for everyone [3]. 
This results with today’s farming culture increasing amounts of nutrients added to the land. The 
amounts of nutrients are not only taken up by the crop but also leaks into the water table where 
nutrients are accumulating in waterbodies, oceans, lakes and streams. This accumulation of 
nutrients causes explosive algae blooms in the Baltic Sea frequently, causing eutrophication [4]. 
The lack of sunlight, circulation and ventilation caused by the layer of algae increases the risk of 
temporary hypoxia which is toxic for living organisms, possibly with detrimental outcomes for 
fishing, recreation, carbon sinks and biodiversity and also economic measures [5].  
 
Due to eutrophication the fishing could decrease meaning companies face business 
inconvenience. Apart from economic difficulties a decreasing fish-population also impacts other 
ecosystems. If the fishing industry would deplete the fish stocks humans would need to replace 
fish and seafood with other food sources which would put more strain on ecosystems related to 
meat or agricultural industry. On an ecosystem level it could also cause loss of biodiversity in 
oceans and water bodies. The effects of biodiversity loss are uncertain because of the time-lag 
effect which makes it complex to connect the loss of a species to changes in ecosystems. 
The need to put a value on ecosystem services in monetary terms is a step toward a more 
sustainable future, helping decision-makers, stakeholders and farmers to make clearer and more 
though-through policies to aid sustainability [5]. 

1.1 Objective of this thesis 
The objective of this thesis is to identify suitable methods for assessing the value of ecosystem 
services in monetary terms at an Integrated Buffer Zone site at Lilla Böslid, southern Sweden. 
The intension with the work is to add to the understanding of consequences and benefits of 
future projects using the IBZ environmental tool for decreasing eutrophication in the Baltic Sea.  
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1.2 Research questions 
 

1. What Ecosystems Services (ESS) are connected to the specific site of Lilla Böslid IBZ?  
 

2. What different economic assessments for valuation of ESS are available to measure the 
economic efficiency of Lilla Böslid IBZ? 
 

3. Which methods are most suitable for this specific site and what critical parameters are 
required for a trustworthy result? 
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2 Methodology approach 
This thesis has a positivistic and quantitative “outlook” aimed at using knowledge derived from 
former studies in similar areas.  
 
To answer research question 1 regarding ESS connected to the IBZ site quantitative studies were 
made on case studies. Research terms such as “identifying ecosystem services”, “ecosystem 
assessment”, “mapping ecosystem services”, “identifying ecosystem services” and “ecosystem 
services wetlands” were used as the base.’ 
The case-studies of wetlands give a broad picture of how to measure value derived from both 
natural and constructed wetlands. The wetlands that are subject to the former case-studies are 
on a global level. Due to the lack of previous studies of IBZ, the case-studies include both natural 
and constructed wetlands and are not bound to any geographical location. Site-related 
information such as identifying ESS, is derived from study-visits as well as collected information 
from the engineers of the site. The terms “mapping” and “assessment” regarding identifying ESS 
are used differently throughout the thesis where “mapping” is the approximate identification 
made during this research, and “assessment” is referred to using a complete tool both for the 
identification of ESS and finding a suitable method for monetary valuation. 
 

Research question number 2 regarding what different methods for assessing the value of ESS 

that are available was answered by quantitative studies looking at “valuation of ecosystem 

services”, “ecosystem service assessment valuation tools” and “monetary value of ecosystem 

services” both aimed at wetlands and other constructed or natural habitats on a global scale.   

 

The last research question, number 3, finding a suitable method for assessing the value of ESS 

was answered by setting a few criterion with and inductive approach based on case studies and 

other assessments of ESS. Explanations and motivations to why these criterions were set are 

discussed in Chapter 6.  

 

Appropriate methods contain: 

 

1. An assessment of value from ESS in monetary terms 
2. Methods for valuing all types of values 
3. Case-study data 
4. A valuation based on primary data due to the specific subject site 

 

The methods for valuing the ESS including these criterion are the end-result of the thesis and 
subject for further investigation (see Chapter 7.1 Further research and recommendation). 
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2.1 Limitations of the thesis 
This thesis includes analyzing methods for assessing the value of ESS at the IBZ site Lilla Böslid. 
The background research includes an estimated mapping of ESS present at the site instead of 
carrying through a full ecosystem assessment possibly with an established tool.  
The thesis focuses on “preference-based methods”, putting a monetary value to ESS, excluding 
biophysical valuation methods.  
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3 Lilla Böslid: Integrated Buffe Zone (IBZ)  
The IBZ project was started in February 2013 and is a collaboration between 
Hushållningssällskapet Halland, University of Halmstad and Seges (former name Videncentret) 
institution for Agriculture and Food production Denmark and was initiated by constructing the 
first demonstration site at Lilla Böslid in April 2012. Shortly thereafter the foundation BalticSea 
2020 showed interest in the concept and decided to fund the upcoming project starting in 
February 2013. Baltic2020 was started to improve the aquatic environment in the Baltic Sea 
funding external projects that reduce eutrophication by regulating and improving agriculture 
techniques surrounding the Baltic Sea. The site is located in the south-west of Sweden (see 
Figure 1 and 2 [7]) and is the site itself is approximately 10 meters wide. 
 
The main goal with the environmental tool “Integrated Buffer Zones” is to reduce nutrients in 
run-off water from cultivated land by constructing traditional buffer strips between the 
agricultural land and the water course which will work as a nutrient trap [6]. 
The IBZ-site is a constructed wetland which provides filtration of both surface water and run-off 
directly from the surrounding cultivated land (see Figure 3 [8]). Instead of draining the water 
from the agricultural land directly to the water course, it is passing through the IBZ where the 
water with high nutrient concentration due to fertilizer that has been spread on the land is 
collected. When it enters the initial ditch in the site the nutrients are retained due to 
sedimentation of particles. During a few annual occasions the site is flooded and the nutrient 
rich water is stirred up overflowing the embankment area, where trees have been planted. 
Sedimentation will occur again on the embankment and in the ditch providing high nutrient 
supply, increasing the growth of the plantation. The trees will be logged upon beneficial size 
mainly for firewood purposes, closing the nutrition cycle. During non-flooded periods the water 
in the ditch recharges, moving down and toward the flowing underground waterbody. The 
nutrients from the cultivated land is utilized by the roots of the trees, which occurs at all times 
independently of the current water level. In conclusion this site can protect water bodies and 
streams from high nutrient concentrations decreasing negative effects on the environment such 
as eutrophication [6]. 
 
Apart from the site at Lilla Böslid, Hushållningssällskapet Halland has constructed IBZ sites at 
Bölarp and Sannarp to measure the nutrient retention effect of the concept. These sites are 
equipped with piezometers and sampling wells. 
The Lilla Böslid site (see Figure 4 and 5 [9, 10]) with no sampling possibilities has been 
constructed as a demonstration site to show landowners what a buffer strips surrounding their 
cultivated land and water courses could look like. The IBZ project has funding until March 2016. 
Evaluating economical costs and revenue derived from ecosystem services from this site can aid 
in knowledge about cost efficiency of the concept but mainly generate acceptance amongst 
decision makers and landowners for a more widely spread environmental tool [11].  



12 (43) 

Figure 1. Zoomed out air photo of location of IBZ site 
at Lilla Böslid [7]. 

Figure 2. Zoomed in air photo of location of IBZ site Lilla 
Böslid [7]. 
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Figure 3. Schematic drawing of the IBZ concept illustrating how the water moves from the field (on the 

left) toward the water stream (on the right) filtering through the site. The nutrients in the water 
accumulate at the bottom of the ditch as sediment, in the soil of the infiltration bank and in the trees as 

nutrients for growth before the water flows out into the water shed [8]. 

 

Figure 4. Lilla Böslid IBZ-site in 2013 shortly after construction [9]. 

 
Figure 5. The Lilla Böslid site 3 years after construction. This site has no testing equipment as it is 

constructed as a demonstration site practically located between the agricultural land and the water 
course. This site is part of the Baltic2020 project [10] 
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4 Ecosystem Services and methods to assess their values 
Ecosystems provide humans benefits, both matter and services. These benefits are classified 
public goods and include services like food, clean air, natural disaster control, pollination, waste 
treatment and clean water.   
Quasi-public goods are also public goods but the use of the ESS can affect the availability of the 
service for others i.e. a settlement is contaminating the water upstream disabling the 
downstream settlement to drink the water. What makes this complex is the fact that humans 
take the services for granted. Even if they knew the cost of it there is no guarantee that they 
would actually pay for the service itself or the maintenance of it. The fact that humans cannot or 
will not pay for the services affects other people utilizing the service. Externalities derived from 
human actions can affect the services humans depend on, not taking compensation into 
consideration [11]. 
  
ESS are classified into four categories by the Millennium Ecosystem Assessment (MEA) work 
group.  
 

1. Provisioning services such as the production of food, water and other material things 
derived from nature. 

2. Regulating services such as natural climate control, pests, air quality and erosion.  
3. Cultural services which include spirituality, recreation, education, cultural heritage and 

social relations.  
4. Supporting services such as nutrient cycling, crop pollination, primary production and 

photosynthesis. 
 
The supporting services are necessary for any lifeforms and are the base that the other services 
rest upon [11]. Supporting services are the base for species habitats, genetic diversity and 
biodiversity. When assessing the value of ESS today biodiversity is viewed as one of the 
indicators linking ecosystems and their functions. Scientist state that biodiversity underpins all 
ESS and has an important role that insures future resilience toward changes in ecosystems. 
Although it is not entirely known today what impact loss of biodiversity would have it is the 
foundation of ESS [12]. Biodiversity as an indicator is measured in human well-being or as a 
contribution to human welfare including ESS outputs and outcomes that influence human life 
[13]. 
 
The goal of assessing the values of ESS in monetary terms is to aid decision-makers and inform 
them of how much the ecosystem services on our planet are worth, preferably in a currency that 
is comparable. By doing so the intension is to extract ESS at a more sustainable rate and ensure a 
future of continuous human well-being [11]. 

4.1 The value of ecosystem services for human well-being 
Assessing the value of ESS does not have one specific method depending on that some services 
require monetary value and some non-monetary value. When economists make monetary 
valuations it is common to measure how much people are willing to pay for a service reflecting 
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how important it is for them. It becomes more complex when the service or the goods that the 
ESS provides does not have a set price or a market value. This increases the difficulty in 
estimating the value, both for recipients, economists and decision makers. Due to the lack of 
market price information the valuation could be based on a comparison and an estimate of how 
much it could be worth for people. When valuations of ESS are carried through it brings 
awareness of the value that we use for free. It also provides an approximate cost IF the service 
had to be restored or recreated. As ecosystems are degrading due to overuse, alterations can be 
identified and it is of great importance that policy-makers, decision-makers, managers and the 
public know what they are dealing with, to ensure that resources and ecosystems are managed 
sustainably [11]. 
 
Making global assessments of ESS value should be approached carefully as most situations and 
habitats have slightly different properties. Degrading ecosystems can affect human well-being 
majorly. For example can degrading ecosystems [14]:  
 

 Increase poverty as poorer populations often are more dependent on ESS, also 
outsourcing services such as workforce or materials from nations less fortunate is abused 
by not paying the real price of the service. 

 Decrease businesses and industries productivity as they depend on stabile stocks of 
material or resources for their success 

 Result in that societies suffer due to collapsing ecosystems  
 

Assessing the value of ESS can identify missing markets, imperfect markets and market failures 
as well as alternative ESS or an alternative use of the service. The valuation also suggests some 
uncertainty regarding the future state of ecosystems and whether they will exist or not. This 
needs to be included in future planning and management.  

4.1.1 Uncertainty when assessing the value of ecosystem services 

When assessing the value of ESS it is important to include uncertainty to the final value of a 
service. There are different aspects of uncertainty regarding the assessment. One of them is that 
biodiversity does not have a quantitative value. Science has not established what would happen 
if biodiversity loss occurred at small or large scale. Another factor could be human preferences, 
cultural upbringing and ignorance which also affect how certain the valuation of ESS will be. 
When asking people for their preferences it is taken for granted that they know their 
preferences which is not always true. The last issue is that the nature of a total ecosystem 
service as the valuation will contain different valuation tools, what is known as technical 
uncertainty [14, 15]. 

4.2 Methods for valuing ecosystem services  
When assessing the value of ESS there are two main standpoints: Biophysical methods and 
Preference-based methods (see overview in Figure 6). The main difference in these two 
directions of valuation is that bio-physical methods do not measure in monetary terms but 
rather in physical terms which limits the amount of different ESS that can undergo valuation. 
Preference-based methods value in monetary terms and can value all services. It is important to 
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Figure 6. Overview for Preference-based approaches (marked with red square) and Biophysical 
approaches by TEEB, illustrating values that could be estimated as well as methods for doing so [15]. 

remember that a combination of these two paradigms could be misleading as they are not 
measured with the same “currency” [16]. Below follows a description of each. 

4.2.1 Biophysical valuation methods (BP) 

When approaching a valuation of ESS with a “biophysical” approach values are derived from the 
value of physical costs of objects. For example physical costs of resource-input. This approach is 
useful when putting a price on natural capital stocks and provides the assessor with information 
on how much it costs to maintain that specific ecological state. These methods cannot however 
put a value on cultural services or some supporting services because they do not have an actual 
price on the market. So instead of putting a monetary value on things it would be valued in 
physical objects for example amount of species etc. Examples of biophysical methods to value 
ESS are embodied energy analysis, emergy, exergy, ecological footprint, material flow analysis, 
land-cover flow and human appropriation of net primary production [15]. 

4.2.2 Preference-based valuation methods (PB) 

The preference-based approach (see Figure 6) to value ESS is more common and it is often used 
with economic models based on human behavior. It takes into consideration that ESS are 
measured in monetary terms to establish trade-offs that other alternative ESS might have or 
give. The value also looks at individual preferences of value (cultural values) [15].  
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4.3 Types of values derived from Ecosystem Services 
Due to the nature of the subject, the thesis continues with a focus on the Preference based 
approach. There are different types of values which in total valuation of ESS are referred to as 
use values and non-use values. These categories have sub-categories which will be presented 
here and in Figure 6. 

4.3.1 Use values 

Use-values are derived from the use of services and goods, either private or quasi-privately 
owned. These values have market prices to quantify their value [14, 15]: 
 

 Direct value is directly derived from all ESS that produce matter such as the provisioning 
of forest, agriculture, raw materials and food-production etc. Some cultural services 
produce revenue such as recreation and tourism which are also included. 

 In-direct value is obtained from mainly regulating services such as erosion prevention or 
air quality and can be seen as a public service. These values do not have a market value. 
An example of an in-direct value is that when a news story informs about the extinction 
of wild animals it can result in better protection laws due to the attention the matter 
gets. 

 Option or quasi option value is the unknown value placed upon things that could be used 
in the future. This value is not worth anything in the present and the ESS that could 
become valuable in the future might not even be used when determining the option-
value of a service. The option-value of an ESS has great uncertainty.  

4.3.2 Non-use values 

Non-use values represent knowing that ecosystems are managed well and kept intact for others 
to use and for future generations. There is no direct use of these values because there is no 
market value. The non-use values are more complex to determine because they are based on 
individual values which differ due to culture, religion and individual preferences [14, 15]. 
The non-use values can be divided into: 

a) Bequest values reflects the value of knowing that future generations will be able to use 
or enjoy something like for example keeping historical buildings in good shape for future 
generations [15]. 

b) Existence value is the most common non-use value and reflects the individual value 
things have by just knowing that they exist. One very common example of this is when 
charity organizations campaign for deteriorating habitats or extinct species. Most people 
that see these campaigns value knowing that these habitats or these species exist [15]. 

c) Altruist value is quite similar to bequest and existence value but is more specific, the 
value is that other people in the present will be able to enjoy the value derived from the 
ecosystem [14]. 
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5 Result  
This section estimates ESS derived from the IBZ site including services that natural and 
constructed wetlands also provide. Using attributes from the CICES method for a brief mapping 
of ESS was successful for finding valuation methods which are presented in a table, illustrating 
what methods of valuation are suitable for the IBZ site.  

5.1 Ecosystem services derived from the IBZ site 
The mapping of ESS included in this thesis is an estimate based on attributes from the CICES 
method. The result of this CICES inspired mapping was required for the main research regarding 
assessing valuation methods and what ESS the methods could measure. 
Globally both natural and constructed wetlands provide humans with many ESS such as 
provisioning services that are somewhat materialistic. Wetlands produce wood, reeds and peat 
which have an important value for energy production [17]. In particular the IBZ-site can produce 
wood which will be harvested at mature size to close the loop of nutrient cycling. The 
provisioning of fresh water for domestic, industrial and agricultural use is one of the more 
extensive services where the drainage water running through the site is often recharged1 

through wetlands. The site will provide freshwater for agricultural use in surrounding areas [6]. 
Wetlands in general also have an indirect effect on the fishing industry which has a large 
monetary value in today’s society. The regulating service of water purification avoids 
eutrophication which enables the fish stock to keep reproducing [18]. The IBZ site indirectly 
ensures that the fish stock in the Baltic Sea survives and thrives as eutrophication is controlled 
and the fishing industry is stable. The function of the site could increase the potential of annual 
yields in the agricultural land by providing drainage control and spreading nutrient rich 
sediments as fertilizer, closing the nutrient cycle [6]. 
 
Regulating services derived from wetlands provide freshwater purification also called nutrient 
and sediment retention, which improves the water quality. At the IBZ site denitrification, 
sedimentation, infiltration and plant uptake of nutrients decrease the amount of Nitrogen and 
Phosphorus in the water courses. This nutrient trap decreases the risk of eutrophication as it 
protects the near water courses from high nutrient loads and pesticide residue [6]. Freshwater 
ecological processes involve many variables and depend on characteristics of the surrounding 
habitats and vegetation. The hydrological cycle regulates climate control, plant growth, erosion, 
biogeochemical cycling of elements, soil and landscape formation and most of the regulating and 
supporting services identified by the MAES [17]. One of the largest services wetlands provide is 
climate control as they work as carbon storages and store 25-30% of carbon contained in 
terrestrial soils and vegetation (total/globally) [18]. By doing so the IBZ-site works as buffers and 
decrease the speed at which the climate changes and indirectly sea level rise, erosion, salinity, 
tidal ranges, sediment and nutrient transport, flooding and coastal populations [18]. 
 
Cultural services include aesthetic value, recreation, education, tourism and spiritual services. At 
the IBZ site educational and aesthetic value are important as many study-visits from landowners, 

                                                      
1 Recharge= hydrological cycle of water moving from surface to groundwater(wiki) 
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decision makers and scientist as well as national and international universities take place. Other 
services that are included in cultural services are that walking tracks along the water course are 
cleared, possibility for ice-skating and hunting small game. 
 
The IBZ-site supporting services ensure nutrient cycling, soil formation and biodiversity in the 
habitat [13]. The IBZ site will increase the number of small animals, insects, invertebrates and 
amphibians and add dispersal corridors, landscape connectivity and improved habitats for the 
different species. Water bodies in open landscape tends to attract birds both when migrating 
and for feeding of the insects thriving in wet climates [18]. 
 

5.2 Methods for assessing the value of Ecosystem Services derived from 

IBZ site 
The descriptions of all methods can be found in Appendix I along with a table analyzing the 
methods. In Figure 8. and Figure 9. the methods that satisfy the four requirements are presented 
more thoroughly. The methods that will be subject to the final discussion were chosen if they 
contain: 
 

1. An assessment of the value derived from ESS in monetary terms 
2. Methods for assessing all types of value 
3. Case-study data 
4. A valuation based on primary data due to the specific subject site 

 
Methods that full-filled these criterions are listed below in the table Figure 7.  
All of the methods estimate a value but the “market price” method and the “production-
function” based methods are the ones that will give the most direct value. 
The “cost based” approaches including the reconstruction or replacement of an ecosystem can 
have uncertainty due to i.e. pro-longed construction which will increase cost etc. It should also 
be mentioned that the “stated preference” methods have a different aspect of estimation as the 
uncertainty lies more on the recipient of the questionnaire. The “revealed preference” methods 
could also be eligible indicators although there are external factors within the measurement 
such as land value.  
The description of different types of values can be seen in Chapter 4.3 and Figure 7 column two 
it is stated what type of value the different methods value. The collection of methods in Figure 7 
will combined be able to estimate the value of all services derived from the site.  
The third column “What kind of primary data is required?” describes what type of data that is 
required or what indicators are needed for a valuation. It is of great importance that the data is 
primary and not copied from another studied site. At last the reference numbers for case-studies 
have been added, descriptions of case-studies can be found in Appendix II. 
 
 

Appendix III contain information on different tools that can be used in the process of valuing ESS. 
This is not a result of this thesis but rather a way to get a deeper understanding and to see things 
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from different perspectives. Both tools for assessing and mapping what ESS are present at a site 
and total ecosystem valuation tools are presented. The tool for mapping and assessing ESS that 
seemed appropriate will be mentioned in the discussion section as well as the most appropriate 
valuation tool. 
 

 

 

 

 

Figure 7. The final table of methods fulfilling the criterion set in this Chapter (5.2) describing if the method 
does a monetary valuation, what type of value it measures, data required for assessing the valuation and 
references to case-studies that can be found in Appendix II. 
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6 Discussion  
The discussion aims at answering and analyzing research questions and results of this thesis. 

6.1 Identifying ESS derived from the Lilla Böslid IBZ site 
Knowing what type of ecosystems are being valued as well as what type of data and indicators to 
look for is crucial for a correct working process. The CICES (Appendix III) method of mapping ESS 
is used within the European Union as a comprehensive and complete tool aiming for 
standardization of the subject. Using this tool could be an advantage because of the possibility to 
compare and measure it against other mapping or assessments of present ESS. With a global and 
up-rising awareness of valuing natural capital it is important that a standard way of assessing is 
developed. Although this tool could be a standard base of an investigation it is also important 
that all ecosystems have special attributes. These attributes can be complex to assess due to 
cultural differences, values etc. The CICES method could preferably be complemented with a 
panel based on Delphi-like methods bringing a more human touch to the mapping. This applied 
Delphi- method could add expertise in the knowledge by using experts in the hydrology field as 
well as adding the human attributes such as empathy and logic to the method. Using real people 
from different background would add respect and trust to an assessment that could otherwise 
be too standardized. 

6.2 Methods suited for Total Ecosystem Valuation (TEV) at IBZ site 
At an early stage of this thesis the choice to focus on Preference-based methods was made to 
set a course for the thesis. The reasons why this limitation was made was because it was clear 
that valuing services in monetary value and assessing all services, was not possible with only bio-
physical methods. That is a limitation for bio-physical methods although it could have been used 
measuring biodiversity or comparing water samples etc.  
 
The absolute goal of assessing the value of ESS is to maximize human well-fare by making the 
right decisions and communicating in a language that is understood globally. The preference-
based methods are therefore more appealing to the objective and seem more efficient. 
Comparing physical value to monetary value can distort the real value, being a reason only to use 
one of the paradigms rather than mixing them. By sticking to preference-based methods ESS are 
measured in monetary value and can be compared and communicated over borders to 
stakeholders, landowners, industry and governments without much faulty. 
 
When assessing the value of ESS at the IBZ site all types of values derived from the site are 
included. Measuring direct use values in goods (timber), potentially nutrient rich sediments and 
in-direct use values such as pollination have something in common. Both of the values can be 
measured with market prices. Compared to the use values the in-direct values are a little more 
complicated, they often measure regulating and cultural services because they do not have a 
direct market value. I.e. the service of pollination does not have a direct value, rather if 
pollination was to decrease crops would not produce the yield they were intended to. It works 
much the same with cultural services and in particular recreation where tourism generates 
income. Methods used for these types of values are hedonic pricing and the travel cost method. 
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Both of them value in-direct use values by looking at individual revealed preferences, meaning 
that the studied group of people’s individual choices depends on their preferences. These 
methods can be time consuming as they require large quantities of data. The travel cost method 
mostly measures recreational sites and tourism by valuing how much individuals spend on 
travelling somewhere. The hedonic pricing is used commonly in the housing market valuing 
external services such as the view from the house etc. Disadvantages with these methods could 
be occurring market imperfections altering the prices in an incorrect manner and not reflecting 
the actual value. This can depend on cultural upbringing, personal preferences and ignorance. 
Compared to the market price method this is more time consuming and requires larger amounts 
of data with a more analytical approach. The market price method is straight forward and is 
based on common economic methods. Required data is accessible and it is an accepted and 
reliable technique. In addition to this the production-function based method also measures 
direct use values but rather how for example better water quality will increase the fish being 
caught at a location generating money when sold by the fishermen. The production function 
based method can only measure direct use values and has some critical points that should be 
taken into consideration before using it. It is a very complex method and apart from limitations 
like market failure, distorted market prices and double counting services, it requires a deep 
knowledge of the specific field investigated in. It is required to have an understanding of cause 
and effect relationships and quantifying the value derived from a service as well as how changes 
in an ecosystem translates into values delivered from nature. These methods may be simpler to 
evaluate due to the accessible data but it is important to understand that market prices are not 
always reflecting the real value. When products are subsidized they are non-reflective. When 
monopoly occurs the pricing can be changed to the companies benefit and due to competition 
products get non-reflective price tags. 
 

Only using the market price method would not be sufficient since option use values and non-use 
values are not included in the valuation. 
The avoided cost and replacement cost methods only measure option use values, the values that 
are insurance for future use of a service. Although this is an important value to measure, it 
comes with great uncertainty and only with a future value which can’t be used in the present. 
Because it is a future value that can be extracted from nature it is possible that the service 
disappears prior to the extraction of the service, meaning it is worth nothing. These methods 
seem to have little certainty and cannot be the base of a complete valuation. Valuation methods 
that have a broader view are stated preference methods and in particular contingent and choice 
modelling methods. These two methods have the flexibility to value all types of benefits due to 
the nature of the method. Questionnaires and surveys are used to ask recipients how much they 
are willing to pay for service or how much they would like to be paid for losing a service. Also 
they can be given different options of services that are similar where the grading system will 
result in what people prefer more. There is a debate in the research community regarding these 
results and if they can be compared with use-values at all due to the difficulty that recipients are 
facing when replying. It is possible that the recipients stated value does not reflect what they 
actually would be willing to pay or be paid for, which could be due to a number of factors such as 
inexperience in the field, cultural beliefs or ignorance. Alternations to the methods could help 
with these issues if they were more specialized maybe asking the recipients for cultural 
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background, religion, fields of knowledge etc. Introducing the subject before handing out the 
questionnaire could aid this although the information shared could be biased.   
Stated preference methods can measure all values and could be an advantage if there would be 
a preference to only use one single method. Due to its simple way of gaining data from large 
groups it could be used as an only method, although scientific contexts often requires more than 
one methods for a valid result.  
 
All of the methods presented in the discussion have a future perspective when valuing ESS. The 
methods: market price, avoided cost, replacement cost and production-function method can be 
based on estimated future market prices. These estimates work much like any predictions of 
future production of goods or services, supply and demand.  
The other methods that are based on behavior and stated preferences are conditioned by the 
uncertainty and further discussed in Chapter 6. However, due to the types of values that are 
required to measure for a complete valuation at least the stated preference methods need to be 
included in the actual valuation. 
 
Within this thesis two different tools for assessing the total ecosystem value have been found, 
InVEST and TESSA (Appendix III). The subject of this thesis has not included a full assessment of 
the tools in a complete manner although they have been important in the process. The InVEST 
tool is used to identify both positive and negative trade-offs upon land use change. It is a 
program connected to GIS basing the derived values on existing maps and data put in by the 
evaluator. This tool is under construction and at the time being (2015) they provide 17 different 
systems that are available for valuation.  
 
The advantage of using an already existing tool is that there are guidelines to follow and most 
often a contact person responsible for the publication. The InVEST tool requires software is as 
well as specific field knowledge due to the type of data that needs to be entered into the 
program. The tool provides geological data on the area and uses the applied data in equations to 
generate a result.  
The TESSA toolkit (when it’s released at its full capacity) will provide the user with what data is 
required to measure the value derived as well as how to obtain that data. It is a large 
compilation of PDF’s that needs to be downloaded and it works much like a guide as the 
available version is a beta-copy2. This is not a tool that calculates the actual value so far but it 
gives a guide to how to communicate the results between different stakeholders, decision 
makers and other individuals. One of the objectives of TESSA is to create a simple tool that can 
be used by individuals without specific knowledge in the area, although that is not how it is 
perceived. It is written in a simple manner presenting some equations, questions and methods. 
Even though the effort of simplifying the subject have been put in it does not seem complete 
and it could be so that the simple use of language and the non-expert approach add to that fact. 
The subject seems far more complex than is generally understood by the people reading the 
document and simplifying it will result in two things: 1) in-correct values and a non-sustainable 
society due to misleading results 2) include more individuals that do not have the field 

                                                      
2 Beta-copy= Testing and development release of software 
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knowledge. There is a chance that the real version of the software contains the functions that 
currently are missing which make it feel incomplete. 
 

6.3 Methodology criticism and speculation 
When creating Figure 7 (see Chapter 5) it was of great importance to select the most important 
aspects of the final methods. It was important to understand the objective of the thesis and to 
test that four criterion were set. The first criterion was that the method had to assess the value 
of ESS in monetary terms to at all be eligible for this thesis objective. This was the main focus and 
also simple to illustrate. Most of the preference-based methods measure ESS in monetary terms 
for a standard framework. The second criterion was that all types of values should be part of the 
assessment so that it could be classed as a TEV. This was also important since there was not one 
specific service that needed to be valued in this case. The concept of IBZ can be applied in many 
different places meaning that some values will be different also adding to the importance of 
including them all. The third criterion was that the method had to have some sort of reference, 
something to make it more trustworthy showing the method had been used before and that it 
might actually give an approximate value. Some of the case-studies that were found using these 
methods were constructed wetlands or natural wetlands occurring in different places in the 
world. The main point was not to find a site that was identical to the IBZ site but rather give an 
idea for how to use the methods in a practical way. The last criteria that excluded the most 
common method (benefit-transfer method) made sure the valuation was based on primary data 
for a more accurate estimate. When researching case-studies the benefit transfer method was 
used most often and is based on using data from previous studies, not using any primary data at 
all. The reason why this was important for the objective of this thesis was that the IBZ concept is 
new and that there are no previous sites with already measured data. Using data from 
somewhat similar sites would add to the uncertainty of the valuation even more than just the 
concept of preference based methods. 
 
The priority of the assessment should be to create a comprehensive and complete valuation that 
is trustworthy and possible to identify with. The question is if it is better to use many methods 
and then find a middle way, maybe this could give an idea of an average? The issue with using 
many methods is the fact that field knowledge not only in the ecosystem is required but also in 
economics, behavior, statistics and engineering. Most likely this would not be a task for one 
person rather a group of experts that together would compile a TEV.  
Or would it be better to use a few methods as possible and really focus on them and learn them 
completely? This of course would limit the thesis significantly. But it could generate accurate 
values for a few rather than all services which could be the objective for research in the first 
place. 
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7 Conclusion 
This thesis investigates significant ecosystem services derived from the Integrated Buffer Zone 
(IBZ) site Lilla Böslid and suitable methods to assess the value of ecosystem services (ESS) 
derived from this constructed wetland. 
 

To establish the ESS value provided by the IBZ site at Lilla Böslid it is important to make a 
complete mapping of what ESS are actually present.  For such a complete mapping of ESS at the 
site a simplified version of the CICES tool was used, and the tool seems to be suitable to use in 
full for this type of tasks. A complete mapping with such a method would be required to be able 
to make comparisons over time with other projects as well as setting standards of 
measurement.  
 

Different methods could be suitable for the assessment depending on what objectives the 
valuation has, which in turn depend on the stakeholders. There are different methods that could 
be suitable from both preference based valuation methods and biophysical methods. Being 
aware of the stakeholder and their intentions is important for the choice of method. The Lilla 
Böslid IBZ site requires preference-based approaches due to the interest to include cultural 
services.  
 

For the determining of ESS values of the IBZ site there are different options. If only one or two 
services are of interest and subject to the valuation, the availability of data can aid in choosing an 
appropriate method – chose a method where necessary data for its use is available. If the 
intention is the determining of ESS values of the whole IBZ site including all significant services, 
the use of several methods will be required. For a total assessment of value for the IBZ site the 
market price method, stated preference methods (willingness-to-pay) and cost-based methods 
(substitution costs) can be used as a combination for different types of values derived from the 
site.  
 

7.1 Further research and recommendation 
This thesis does not include the full CICES assessment and the actual assessment of value for the 
ESS at the IBZ site, which could be the next steps of investigation. Using the CICES tool for an 
initial mapping of ESS was successful as an estimation and a complete assessment with the tool 
is recommended. 
The assessment of ESS in the area could result in many interesting subjects such as the nearby 
campsite using the downstream river as recreational area. Other types of data could be 
measured from test-sites which can estimate nutrient reduction and amounts of wood harvested 
and carbon stored in those trees etc.   
 
The main recommendation is to identify the stakeholder and find a common type of value or 
currency that they can relate to and that can be compared to other sites showing the 
effectiveness of the IBZ-site for a further development and spreading of the concept. 
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Appendix I: Monetary methods for assessing value from ESS  
Monetary-based valuation methods estimate values derived from ESS in monetary terms. By 
doing so public preferences are measured. The following assessment methods are used to 
estimate ESS in monetary terms, some of which have examples regarding the valuation of 
wetlands in particular [15]. 
 

Direct market valuation methods 
The direct market valuation methods rely on data derived from the market and reflect the 
individual cost and value of goods and services. One of the limitations with direct market 
valuation is that the market for the service can face issues like distortion (due to for example 
subsidies that do not reflect the real price) or non-competitiveness (for example monopoly on 
goods) which does not reflect the appropriate price [15]. 
It is divided into three approaches: 
 

a) The market price-based method is most often used to measure the value of provisioning 
services such as food and fuel in commercial markets [15]. Markets reflect the price of 
goods depending on supply and will change in quality and quantity depending on the 
demand. The value or total net economic surplus will be calculated by adding the 
consumer surplus and the producer surplus. This method uses standard economic 
techniques which are already implemented and accepted as well as having the advantage 
that data is relatively easy to obtain from existing markets [15]. 

 

b) Cost-based methods are estimates of what ESS would cost to implement or recreate 
artificially. There are some different techniques to do so. The “avoided cost method” will 
estimate the cost of “not having” the ecosystem at all, for example water purification. 
The “replacement cost method” will reflect the lowest cost of recreating an ecosystem 
service artificially i.e. building a wetland for purification of runoff water. The last method 
is “substitute cost method” which estimates the costs derived from lost ESS and restoring 
them [15]. Cost-based approaches are based on assuming that people are willing to pay a 
price to avoid damaged ecosystems or to restore them. Due to this limited available data 
does not to interfere with the valuation. These methods do not result in an actual 
economic value of the ESS but rather the cost of avoiding, replacing or substituting an 
ESS [15]. 
  

c) Production function-based method (PF) 
The production function-based approach (also called net-factor income or derived value 
method)  will estimate how much an ESS contributes to another service which is traded 
on the market and has a market price. It is a measurement of enhancement of an income 
or productivity. When using this approach physical effects from the alteration are 
determined first and then the actual economic value is estimated based on the change of 
the market price. The PF method requires great understanding and expertise in the area 
“cause and effect” as well as environmental science and processes in nature. Without 
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this knowledge and double-counting of ESS can occur an estimated value cannot be 
accurate [14]. This method could be appropriate when valuing ESS of a wetland if there is 
a production or enhancement that increases the producer surplus [19].  

 
Revealed preference methods 
Revealed preference techniques look at individual choices made in markets related to the ESS 
value. Market imperfections and policy failure are two factors that can possibly alter the 
outcome of this method. To be able to obtain an accurate estimate it is essential to have large 
quantities of data for the analysis. These methods are often time-consuming and therefore 
expensive. Another limitation is that these methods struggle to measure non-use values and that 
possibly, depending on which of the methods used, the value will be estimated higher or lower 
than the actual value [19]. 
 

a) The travel cost method (TC) looks at the change in value when quality and or quantity 
changes the ecosystem or biodiversity at a recreational site. Most often TC is referred to 
touristic or recreational services and measures the value of the function of the ESS [14]. 
This method is mainly based on people’s behavior and not their opinions. It reflects the 
value in a hypothetical situation, like willingness-to-pay based methods. It is fairly simple 
to obtain large amounts of required data in an inexpensive manner and in a 
comprehensive way for the recipients of the research [15]. 
 

b) The hedonic pricing method (HP) is used to value all factors that affect the pricing of 
something. It is often used in the housing market where the price is set due to internal 
factors such as size and building year, but also external factors. These external factors or 
characteristics are connected to ESS and could be: the location of the house, the view 
from the window or having your own water well supply etc. So the house price reflects 
ESS and when or if services diminish the price will reflect upon that change. This method 
is often used in property market and measures the value in change in services of non-
marketed environmental benefits. The main advantage with this method is that it is 
based on actual choices that people make [15, 14].  

 

Stated preference methods and simulated valuation methods 
This method is based on surveys that simulate the demand and market of provisioning services 
as they change. It can be applied to both use and non-use values as well as identify if there is 
another ecosystem that provides a similar service for the recipients. This method is based on 
communication and interviews to collect individual’s point of view regarding their willingness to 
pay for something. It also includes the counterpart which asks for the willingness to accept 
payment, which is what the recipient would accept in money for losing a service. This is also the 
main limitation as the interviews are only hypothetical and there is no guarantee that they would 
actually pay what they have stated. This has a whole psychological aspect to this which will not 
be investigated further in this thesis.  
There is an ongoing debate regarding if it is at all possible to compare non-use values in 
monetary terms with the market price of something produced. For example can the spiritual and 
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religious value of an ancient site in monetary terms be compared to value of agricultural land? It 
could also be so that the individuals asked feel they do not have adequate knowledge to value a 
service in the questioned manner, this has resulted in that these methods prepare the recipients 
before the actual questioning [15]. The greatest advantage of stated preference methods is the 
flexibility since all services and all kinds of values can be measured.  
There are a few different ways to use this method depending on what the valuation will be used 
for. 
 

a) The contingent valuation method (CV) identifies the willingness to pay of an ESS. Using 
questionnaires or surveys it is possible to map out how much people would pay to keep 
the service, increase the outcomes from the service or how much they would accept as 
compensation for not having the service anymore [15]. 
 

b) The choice modeling method (CM) will give the individuals that are chosen for survey’s 
two or more alternatives of ecosystems that have the same or similar properties, the 
difference is the level of the properties. So, instead of stating how much a service is 
worth in money like in CV, they state what type of trade-offs they are willing to make. 
This method is perceived to be easier for the respondents to answer because it is based 
on ranking alternatives [15]. 
 

c) The group valuation method is used also as a survey method but it includes aspects such 
as value pluralism3, incommensurability4, non-human values and social justice that can 
easily be excluded upon individual valuations. There is always a risk that group members 
influence each other and individual opinions are lost [15]. 
 

Other valuation methods 
The benefit transfer method bases the value on a former assessment of value derived from ESS. 
So instead of actually doing the valuation for the specific site, a very similar site that has 
undergone valuation is selected as a reference. A benefit transfer method can never be exactly 
accurate since it is based on estimated. The key to succeed with a BN is that the site and the 
demography has similar properties and that new figures can be ex-changed with the reference 
study figures. It is often used when a comprehensive valuation becomes too expensive or there 
is not enough time to conduct one [15]. 
The method can be divided into two main aspects. The first one is the direct unit value transfer 
which is when an estimate of the value at the policy site (reference site) site is multiplied with a 
mean unit value from the studies site. The second aspect is the adjusted unit value transfer 
which includes small adjustments in the value, this is done to reflect different site characteristics 
[20]. 
 

The human capital method (HCM) is a method which bases the value of ESS on lost income due 
to degrading ecosystems and less health status. The monetary valuation of sick days due to the 

                                                      
3 More than one value with different individual value 
4 Impossible to measure or compare 
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effect of a hurricane is the result of this method. It basically compares the market value with the 
value of human life. This method has not be used extensively within this field and therefore 
limitations and advantages can be hard to estimate [21, 22].  
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Figure 8. Part 1 of original table presenting the valuation methods and their attributes. Figure 9. Part 2 is 

to be read to the right of this one for a complete table. 

 

*= Requires least resources. 
**= Requires medium resources. 
***= Requires most resources. 
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Figure 9. Part 2 of original table presenting the valuation methods and their attributes. Read together with 
Figure 8. 

Glossary key for terms in Figure 8 and 9:  
Cause and effect relationships= One event makes another event happen  
Double-counting= When ESS are accounted for more than once, this can occur when lacking enough 
expertise in the studied field. [23] 
Economic approach= Referring to standard economic methods 
Engineering= Social, economic, scientific and practical knowledge in the field 
Field knowledge= Knowledge that refers to a certain area 
N/A= Not Applicable 
Primary data= Data collected first-hand and not based on former studies  
Scientific approach= a method of investigation in which a problem is first identified and observations, 
experiments, or other relevant data are then used to construct or test hypotheses that purport to solve it 
[24] 
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Appendix II: Description of case-studies described in literature 

used for this study 
 
Name: Valuation of Lake and Marsh Wetlands Ecosystem Services in China [20] 

 Site: No specific site, naturally occurring wetlands in China (mostly lake and marsh-
wetlands). 

 Geography: China. 

 Area of assessed value: This valuation includes biodiversity, water quality and economics. 

 Methods used: Benefits transfer method based on studies that have used: market 
valuation method, contingent valuation, and the consumer willingness to pay method. 

 Result: Monetary total ecosystem valuation of wetlands in China. One conclusion is that 
ESS from a specific wetland has higher value if it is located nearer residential areas. 

 Comments: This study is based on satellite photos and geological data.  
 

Name: The economic value of wetland services: a meta-analysis [19] 

 Site: 39 unspecified wetlands. 

 Geography: Unknown. 

 Area of assessed value: 39 case-studies have been the subject for this total ecosystem 
valuation. 

 Methods used: Meta-analysis. 

 Result: Benefits-transfer as a method is not accurate enough for specific sites. 

 Comments: This is a meta-analysis identifying a pattern of how to value wetlands in 
annual value per acre.  

 
Name: Net ecosystem services value of wetland: Environmental economic account [25] 

 Site: Pilot constructed wetland. 

 Geography:  Wenzhou, China. 

 Area of assessed value: Comparison between two constructed wetlands and one natural 
wetland. 

 Methods used: environmental economic cost–benefit analysis, replacement cost (waste 
treatment, water regulations), market price method (food and material production, 
water supply, greenhouse gas regulation), vegetation species ratio (habitat). 

 Result: Monetary valuation for wetland engineering and management. 

 Comments: N/A. 
 
Name: Elkhon Slough, California, US [27] 

 Site: Salt marsh wetland with 26% watershed within agricultural production. The 
surrounding has slopes and sandy loam topsoil. 

 Area of assessed value: Vegetative Buffer Strips (VBS) have been implemented in the 
wetland area to protect the water quality from nutrient pollution and the riverbanks from 
erosion. 
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 Geography: Coastal area California, US. 

 Methods used: Benefit-Cost analysis, Replacement-cost method. 

 Result: The valuation has given information to decision-makers regarding the protection 
and restoration of ecosystems as well as shown the benefits tourism, commercial 
fisheries, long-term road maintenance and harbor protection has. 

 Comments: Evaluating environmental costs and benefits of implementing VBS for society 
and farmers captures the non-market values. The valuation has been derived from a 
comparison to if there was no VBS.  

 
Name: Evaluating functions and benefits of constructed wetlands [28] 

 Site: N/A. 

 Geography: N/A. 

 Area of assessed value: Constructed wetlands. 

 Methods used: Primary valuation: hedonic pricing, market price method, stated 
preference methods, human capital method, contingent method, avoided cost analysis, 
travel cost method. 

 Result: Identifying what method that could be used. 

 Comments: This study has two goals 1: Identify valuable function derived from 
constructed wetlands and find appropriate measuring indicators 2: Assess the 
compatibility of valuation methods.  

 
Name: The economics of valuing ecosystem services and biodiversity [15] 

 Site: 314 peer reviewed valuation case studies. 

 Geography: Unknown. 

 Area of assessed value: Wetlands and forests. 

 Methods used: Meta-analysis report on different valuation methods. 

 Result: Discussion on methods based on case-studies. 

 Comments: N/A. 
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Appendix III: Tools for identifying and valuing ESS 
The valuation and assessment of ESS can be carried out by different stakeholders, organizations 
and researchers. To suit all requirements for the specific service or recipient of the valuation 
different tools of valuation have been developed. Some tools will be presented in this section. 
 

Cost-benefit analysis (CBA)  
The cost-benefit analysis is a tool that identifies strengths and weaknesses in projects, both 
social welfare and environmental values. The goal in a CBA is to weigh factors before starting a 
project which will help identify limiting factors in the project. What a CBA aims to do is find the 
most efficient allocation of resources which can only be done if costs and benefits are estimated 
for the action planned [28, 29]. 
 

Corporate Ecosystem Review (CESR) 
A CESR helps companies to manage and identify strategies to manage business opportunities and 
risks from the company’s dependence and impact on ESS. It will firstly help in assessing ESS with 
the company’s action as the main parameter but also by carrying through the review identify 
internal and external limiting factors. The goal with the CESR-tool is to gain value in the shape of 
advice for a greater market share. Knowing what ESS are affected by the actions of the company 
can aid in gaining revenue, reputation and trust.  
The CESR tool can be downloaded for free from their website and is presented as an interactive 
excel-file where an initial questionnaire will generate a matrix with guidance [30].  
 

InVEST 
The InVEST tool covers specific ESS within ecology, hydrology, biochemistry and economics and 
quantifies and values them. By doing this the tool aids the identification of tradeoffs, both 
positive and negative due to an alternative land use. They are then presented in a transparent 
manner where economic value of ESS is estimated. The tool requires the GIS program but the 
software is available on their website [31, 32]. 
 

TESSA (beta-version) 
The TESSA toolkit is a complete system of how to identify ESS, what data is required to measure 
them and how to obtain that information and lastly how to communicate the results. It has been 
developed so that decision-makers can evaluate alternative states of a specific site and get an 
idea of what those consequences will result in (loss of value or other benefits). The toolkit has 
been developed excluding some aspects of valuating ESS so that non-experts would be able to 
use it as well as scientists. The beta-version of the toolkit is available to download on their 
website for free and contains interactive PDF-documents that guide the user through the 
process [33]. 
 

CICES framework 

The CICES framework has been developed by the European Environment Agency (EEA) to be able 
to link economic value with ecosystems [34]. The mapping and assessment of Ecosystems and 
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Figure 10. Overview of tools available presenting individual attributes such as area of use, availability, advantages and 
disadvantages. 

their Services (MAES) is a working group who deals with the matter of mapping ecosystems to be 
able to reach goals set by the EU until 2020. To map out what ESS are present at a site or in an 
area their hierarchical classification system is used. Research is done in each field and a 
classification showing how well data and indicators can be obtained is created. With this data 
and indicators an assessment can be made prioritizing some ecosystems instead of others [17]. 
 

 

 

 

 


