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ABSTRACT 

 

 

 

 

The purpose of this study was to investigate the Willingness to Pay (WTP) of 

conserving a ten hectares forest area in Rutvik, amongst the population of Luleå 

municipality. Furthermore, the study investigated the factors influencing the WTP and 

its impact on a Faustmann-Hartman rotation period. The tested influential factors were 

both socio-economic and attitudes towards use values and non-use vales that a forest 

stand can provide the society. The study used an empirical approach, were a survey was 

created using a Contingent Valuation Method (CVM). The survey consisted of three 

parts, where the first part asked the respondents general questions, the second part let 

the respondent rate different type of forest values and finally a last part where an open-

ended question asked the respondents of their maximum WTP. The results indicated 

that the mean WTP was equal to 15.9 SEK for the total forest area. The results also 

demonstrated that income had a significant positive impact on WTP and that living 

nearer the targeted forest gave a higher probability of having a WTP. The only service 

that indicated significant result was altruistic values, which value had a positive impact 

on the WTP. It also indicated that the researched WTP extended the traditional 

Faustmann rotation formula from 56 to 58 years for pine and 75 to 78 years for spruce.    



SAMMANFATTNING 

 

 

 

 

Syftet med denna studie var att undersöka betalningsviljan (WTP) hos invånarna i Luleå 

kommun för att konservera ett tio hektar stort skogsområde i Rutvik. Uppsatsen 

analyserar även faktorer som påverkar betalningsviljan samt hur den påverkar den 

optimala rotationsperioden i en Faustmann-Hartman rotationsmodell. Studien 

undersökte både socio-ekonomiska variabler och attityder mot användar- och icke-

användar värden som ett skogsområde kan erbjuda samhället. Studien var empirisk där 

en enkätundersökning skapades från metoden ”Contingen Valuation Method” (CVM). 

Enkäten innehöll tre delar, där första delen var en generell del, i den andra delen 

uppskattades olika skogsvärden, samt en slutlig del med en öppen fråga om 

respondentens maximala WTP. Resultaten visade att den genomsnittliga WTP var lika 

med 15,9 svenska kronor för den totala arean av skogen. Resultaten visade även att en 

högre inkomst ökar WTP signifikant, samt att personer som bor närmre skogen har en 

större sannolikhet att ange en positiv WTP. Endast en tjänst visade sig ha en signifikant 

påverkan på WTP, vilket var det altruistiska värdet. Det visade sig även att den 

undersökta betalningsviljan förlänger den optimala rotationsperioden i den traditionella 

Faustmann-modellen från 56 till 58 år för tall och 75 till 78 år för gran. 
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CHAPTER 1  

INTRODUCTION 

 

 

 

 

1.1 Problem discussion 

Forestry is one of the prime economic segments for Sweden and with an added value of 

216 billion SEK, it is one of Sweden’s most valued resources. The timber industry is 

one of the main contributors of national income growth and forestry is also a valuable 

resource for renewable energy. Productive forests are forest resources that have the 

possibility of being industrialized, and 56% of Sweden’s land area are covered with 

productive forests. The productive forests are therefore a big supplier for both the 

timber market, as well as the energy market (Skogsstyrelsen, 2014).  

 

Because of its lucrative traits the demand for forest production is currently growing. 

One of the main explanations for the growing demand originates in the increasing 

policy instruments established for expanding the use of renewable resources, which are 

more climate friendly than non-renewable resources (e.g., oil). Forest is a renewable 

resource that is carbon dioxide neutral, which means it contributes with a more 

environmental friendly energy source than fossil fuels. Renewable resources are 

therefore growing more desirable and politicians are using instruments to change the 

energy supply. One example could be the Green Electric Certificate System where 

producers of renewable energy get a certificate award. The certificate can then be sold 

on a market with buyers that are obligated to fulfil a certain quota (Energimyndigheten, 

2015). Beyond being a viable energy source, wood makes up a core building block for 

many of society’s most important goods. Wood products are used in building 

infrastructure, furniture and construction. In Sweden the demand has increased for 

forest products for many years (Skogsstyrelsen, 2014).  

 

The goals of increasing the share of bioenergy, and therefore the wood-product supply, 

comes with a paradox. According to Norra Skogsägarna (2006), an increasing demand 
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for biofuel will put pressure on the private forestry owners to increase their supply, in 

order to meet the market demand. Cutting down and harvesting the forests lead to other 

environmental goals and values suffering, creating a multiple-use duality problem 

(Bostedt, 2013). One relatable example is carbon dioxide emission and sequestering, 

which is the most important climate issue. The forest has the availability to sequester 

carbon dioxide in the trees meaning it will remove carbon dioxide for the atmosphere, 

thus mitigate climate change. This ability makes forest an important area for climate 

policy and a core entity for achieving climate goals. It becomes apparent that harvesting 

the forest will lose the availability to absorb carbon dioxide, hence creating a harvesting 

paradox. This is just one example, but other environmental goals that can be suffering 

due to forest harvesting are biodiversity, soil acidification, nitrogen leaching and 

recreational benefits provided by the forest. (Nordiska Ministerrådet, 2005).  

 

It has become clear that government’s incentive to increase the use of forest resources 

and the increasing demand on wood products will increase the harvesting of forests, 

which according to Bostedt (2013) creates a duality problem. On this basis it is 

important for government decision-makers to be informed about the total benefits that 

forests provide. If they can include all these values, they can make better decisions. 

Owners must also be aware of these values since there is a backside to forest harvesting. 

Their harvesting decision might bear a consequence of negative external effects, such as 

a loss of recreational activities.  

 

Since external effects of harvesting forest do not have a market price, it makes them 

very hard to value in a correct way. Ecosystem services are typical examples of values 

that provide essential services for humanity to survive, but simply have no market price 

and hence hard to truly valuate. Costanza et al (2016) raised the concern that these 

ecosystem services need to be defined and measured in order to understand how 

essential they are. Furthermore, the authors conclude that policy-makers pay little 

attention to these services in their decision-making.  

 

Many ecosystem services are non-market goods that have merit amongst the general 

public and there exist no clear value for these services. Non-market goods can be either 
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use value or a non-use value, however these need to be given an economic value. The 

valuation is often given by willingness to pay (WTP), which can provide a defined 

value of a non-market good. WTP is basically a measure on how much the general 

public is willing to pay to have a forest remain in a certain state (Perman et al., 2011). 

The lack of a market price for non-market good creates a problem discussion of how to 

understand the total value of the forest. By giving the forest its true economic vale the 

market can work effective and strive towards perfection.  

 

As Costanza et al. (2016) suggest, it is important to implement beneficial forest factors 

into the policy and decision-makers process in an informative and usable matter. Since 

forest is a renewable resource the supply is not determined linearly as traditional goods, 

instead one uses the term rotation periods when addressing forest harvesting. This 

means that forest owners will harvest at one point trying to maximize forest supply by 

matching it to forest growth rates (Bostedt, 2013). One theoretical condition that is often 

used in order to understand the management of forestry is the Faustmann condition. 

This condition is a profit maximizing model and is based on the Stumpage price, 

variable costs and the interest rate (Bostedt, 2013). Hartman (1976) added a “benefit” 

factor to the Faustmann formula, which indicated that non-market values could affect 

the optimal harvesting decision. This creates a viable and important task for the study, 

to define and value the benefit variable will give a concrete demonstration of how non-

market goods can change the optimal rotation age. The demonstration will be made in 

the difference between the Faustmann- and the Faustmann-Hartman conditions, where 

the optimal rotation period before harvesting will be compared. Will the non-market 

goods in a Faustmann-Hartman solution be the same as in a traditional Faustmann, or 

will the rotation periods differ? Policy-makers and forest managers can then use this 

information to make more informative decisions applying the rotation period.  

 
1.2 Purpose 

The purpose of this study is to estimate the WTP for preserving a specific forest area in 

Rutvik, along with analyzes of its influential factors. Furthermore, the WTP will be 

theoretically used to investigate changes for the optimal rotation periods. 
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1.3 Delimitations 

Delimitations needs to be done in order to get the data collection and analysis made in 

proper time. It is not realistic to measure the ecosystem services value for Sweden’s 

entire forest and therefore the study will focus on a forest surrounding Rutvik, outside 

the city of Luleå. The selected area covers approximate 10-hectare of privately owned 

forest land.  

 

The survey will only target the population of Luleå municipality, where the data 

collection will be in randomly chosen areas of Luleå city. The survey will also exclude 

those who are under 18 years old, in order to avoid misunderstanding from the youngest 

people but also that this group of people might not have the same possibility of having a 

WTP, due to less wealth. This will remove around 20% of Luleå inhabitants, where the 

remaining 80% creates the population of the study (SCB, 2017). 

 

Luleå is a town in the Northern Sweden with a lot of forest areas surrounding. A lot of 

the forest inside the city is state-owned where the private-owned forest outside the city 

is dominating. A lot of forest surrounding the village Rutvik (belonging to Luleå 

municipality) are privately owned and therefore of a larger interest for this study. 

Private-owned forest are preferable, since it is harder for the government to regulate. 

 

It is important to make local studies in order to understand the specific WTP for a local 

forest area. Preferences might differ between continents, countries and municipalities, 

but also because of the geographical differences, which Ninan & Inoue (2013) argues. A 

empirical study in Luleå can provide local politicians to make better decisions.  

 

1.4 Method 

The method to achieve the objective of this study will be a contingent valuation (CV), 

which is a survey-based method where respondents are questioned in order to estimate 

their willingness to pay for forestry non-market goods (Perman et al., 2011). The 

respondents for this study will be asked about their willingness to pay for forest 

conservation by using open-ended questions as an elicitation method. By using open-

ended questions, the respondent state their own maximum WTP and hence all values are 

included for the specific area of forest in Rutvik. By using socio-economic and attitude 

questions, respondents can reveal preferences towards conservation of the forest. 
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In order to achieve a Faustmann and a Faustmann-Hartman rotation, a growth model for 

the trees in the area needs to be calculated and then added in the model, along with 

important variables. The private forest owner will then harvest the forest area where 

he/she maximizes their profits. The solutions will be compared including and excluding 

the non-market values. 

 

1.5 Outline of study 

The present study consists of seven chapters where the process for finding the objective 

is thoroughly deduced. The study starts with Chapter 1 that has a problem discussion 

which provides viable information on how the problem of a multiple-use duality 

problem in forestry arises. This section also demonstrates the relevance of the research 

area and how it will be handled in the present study. Purpose statement, the studies 

delimitations and a brief clarification of the method will also be presented. Chapter 2 

goes through further background information, but focuses rather on the specific 

influential factors that will be evaluated in the present study. The chapter also provides 

information from the forest managers’ point of view which will be used in rotation 

periods. Chapter 3 reviews the current literature and reflects its important points. The 

literature review contains discussion both about the studies purpose and results, along 

with a methodology discussion. The reviewed literature also focuses on current 

extensions of the Faustmann condition that determines optimal rotation periods. Chapter 

4 goes through the appropriate theoretical foundation. It explains the basis of 

indifference curves, the TEV model, along with the concept of the Faustmann- and 

Faustmann-Hartman solutions. Chapter 5 contains the present studies approach and 

methodological specifications, where the measurement term is presented, along with a 

specification on the creation of the survey being used. Chapter 6 present the results in 

two ways. The results from the survey are first presented, followed up by the results 

from the estimated rotation periods. Chapter 7 is the final chapter and contains 

analyzing further applications of the results through a conclusion and discussion 

session.  
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CHAPTER 2  

BACKGROUND 

 

 

 

 

2.1 Forest related ecosystem services 

Certain goods and services that a forest provides are, as mentioned before, not valued 

on markets. This part will discuss some of the important ecosystem services that are 

connected to forests and hence forest management. Carbon sequestering, pollination, 

recreational activities and cultural aspects can all be positive externalities from a forest 

stand.  

 

2.1.1 Carbon Sequestering 

The trees absorb carbon from the atmosphere that would otherwise have a negative 

impact on the climate change (Costanza et al., 1997). The intended research area in 

Rutvik is approximately 10 hectares where according to the guidelines set by Nowak 

and Crane (2002) the forest would provide a carbon sequestering of around 535 tons per 

year. Although such a small forest area might not make a dent in the total sequestering 

of carbon dioxide it still provides a guideline for the value set by the general public.  

 

2.1.2 Pollination 

One factor that can be appraised by humans from forests is pollination. Pollination is an 

ecological process that transfers reproductive organisms from one plant to another, 

which is essential to the evolution of plants and the animals that depend on them (Dafni, 

1992). In Rutvik there are plants and flowers that are essential to insect life in the forest 

area, where insects also contribute to the pollination process bringing pollen from one 

plant to the next.  

 

2.1.3 Recreational activities 

Another of the most essential ecosystem services that can be consumed by the general 

public is recreational services. These are activities of leisure that bring benefit towards a 

consumer, hence practicing these activities will increase a consumer’s utility providing 
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a level of personal satisfaction (Costanza et al., 1997). In the Rutvik woodlands there 

are several recreational opportunities, such as hiking, skiing & snowmobile tracks, 

barbeque and community sights.  

 

2.1.4 Biodiversity 

Biodiversity refers to the variability and variety of biological species that live in the 

forests (Walker, 1992). A harvesting of the forest would then result in a negative change 

to the wildlife because of destruction to their habitat. In Rutvik there are many trees 

growing with a healthy belonging animal population. In Norrbotten, which is the 

northern part of Sweden, some of the animals found are lynx, bears and elk. There are 

also some species that live in the forests and are under protection, one example can be 

the fox that is under protection due to habitat loss and low population numbers 

(Länsstyrelsen, 2017). It is then intuitive that a harvesting of the forests in Rutvik would 

interfere with the habitat of the animals living there.  

 

2.1.5 Cultural aspects 

Some ecosystem services are connected to the culture of a society. These are less 

concrete values and are less defined then the ones previously discussed. Cultural 

ecosystem services can for example be life-enriching and life-affirming experiences that 

the society can find in the forests. The forest in Rutvik could have existing values in the 

form of spiritual and/or aesthetic purposes (Fish et al, 2016). 

 

The five ecosystem services chosen is summarized in the Table 1. These ecosystem 

services are later supported with current research in the literature chapter and their 

relevance will be tested with the survey method. The nature of an ecosystem service 

will be discussed in the theory chapter, where an ecosystem service can be either 

consumable or non-consumable. 
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Table 1: Ecosystem services. 

Ecosystem service Ecosystem function Real Life examples 

Gas regulation Regulation of atmospheric gases Trees ability to absorb CO2 
gases 

Pollination The movement of floral 
parameters. 

This is important for the 
reproduction of plant 
populations. In forests it could 
be cones falling to the ground 
creating new trees. 

Recreation Provides opportunities for 
recreational activities. 

These are recreational outdoor 
activities in the forests and 
could be hiking, mushroom 
picking and skiing.  

Biodiversity The value of having animal 
inhabitants. 

Knowing and experiencing 
animal wildlife in forests. 

Cultural and personal Opportunities for commercial 
use  

These are emotional values. 
This could be aesthetic-, 
existence- and other cultural 
contributed values. 

Source: Adapted from Costanza et al (1997). 

 

As mentioned, the ecosystem services we intend to measure are not given a valuation in 

traditional markets. This might cause these services to take a backseat in policy 

decisions compared to other values that are defined in common markets (Costanza et al., 

1997). However, this should not be confused with importance, since some ecosystem 

services mentioned are essential to the survival and development of mankind (Nasi et 

al., 2002). It should be clear that their importance cannot be overstated. The present 

study will not measure the value for each ecosystem service, but the total value of the 

forest stand. Ecosystem services are therefore only one part of the components for the 

total value of the forest. However, ecosystem services are easier to relate to and 

provides clear examples of the value for non-market goods. 

 

2.2 The drivers of forest management 

The present study focuses on the public’s valuation of forest in a preserving purpose, 

which is one side of the multiple-use duality problem. The other side of the multiple-use 

duality problem is the drivers of forest harvest. These drivers are the traditional and well 

known variables that determines the forest owner’s profits, such as price, costs and the 

interest rate (Bostedt, 2013). 
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Output price and the costs associated to forest management determines the profits for 

forest owners. The forest area in Rutvik that is targeted contains mainly two different 

kind of trees; spruce and pine. The price of wood (Appendix 1) in Sweden is divided 

into three districts; Southern-, Central- and Northern districts. This, study focuses on the 

Northern district where the timber price for pine is 438 SEK and for pulpwood 273 SEK 

per m3 (over bark)1. For spruce, the timber price is 416 SEK and pulpwood 276 SEK 

(Skogsstyrelsen, 2016). Since a tree can be sold as both timber and pulpwood an 

estimation of an average price have been made. An average price of 372 SEK for pine 

and 360 SEK for spruce per m3 have been estimated, which are in line with Skogen 

(2017).  

 

For forest owners there is also a cost associated with harvesting the forest. This is the 

cost the forest owner pays when harvesting. The harvesting costs vary depending on 

e.g., the proximity to roads for transportation, the forest volume and if there exists other 

facilitating factors. An assumption of 99 SEK per m3 has been made in line with 

Skogskunskap (2017). 

 

It should be clear that there are also different kinds of harvesting. One is clear-cutting, 

when you leave no stone unturned and basically cut down all the trees which is also 

sometimes known as regeneration felling. Then there is thinning, where you 

strategically choose the trees to be cut down leaving some in their growing state 

(Skogskunskap, 2017). Although some literature expresses the relative effectiveness of 

thinning compared to clear-cutting, like Bostedt et al. (2003) and Cameron (2002). 

However, this study will focus on clear-cutting i.e. regeneration felling as it provides a 

clearer visual representation for respondents and was recommended by Gundersen et al. 

(2006) to have a more negative impact on respondent’s perception. There is also a forest 

area in Rutvik that has recently been clear-cut and was perfectly suited for a visual 

representation. 

                                                
1 “m3 over bark” is a cubic meter measurement used for measuring the volume of a forest or a single tree. 

In the present study m3 will indicate this measurement term.  
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CHAPTER 3 

LITERATURE 

 

 

 

 

3.1 Literature review 

The research on forestry valuation is extensive. However, different studies have 

different characteristics. The bulk of the current literature can be divided into two main 

areas of focus and can therefore be separated. Either studies research use values (1) or 

non-use values (2) that are a part of the Total Economic Value (TEV) model (see 

Chapter 4). One continues theme that runs through almost all previous research is 

recreational values and recreational services, it is one of the main variables of individual 

forestry consumption and is included in most studies. This means that some studies that 

have investigated non-use values also included recreational values (use values).  

 

3.1.1 Meta-analysis studies 

In the existing literature some important meta-analysis studies have been made that did 

not have the clear use-/non-use values distinction. Meta-analysis studies focused on 

analyzing and scrutinizing the collective research work in a field. Three examples of 

meta-analysis studies are reviewed (Gundersen et al., 2008; Barrio & Loureiro, 2010; 

Ninan & Inoue, 2013). Every one of these studies uses a meta-analysis procedure but 

have different approaches and different areas of forestry valuation. 

 

Gundersen et al. (2008) makes a review of 53 published studies in the northern 

hemisphere. The study mainly focuses on methodological approaches and the 

differences in survey conduct of various previous studies. The meta-analysis provides a 

great deal of attention to different survey approaches as how to ask certain questions, 

choosing sample sizes and sample selections.  The study concludes that forest stands 

with bigger and varied tree sizes have a more positive impact on respondents’ 

valuations. Factors that have negative impacts on the respondents’ perception are clear 

cutting and traces of forest operations. However, the results indicate the opposite for the 

forest manager respondents.  
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Bario & Loureiro (2010) mainly focus on the CV method, as a valid valuation approach. 

The study concentrates on how forest management program change the marginal WTP 

for forest. The results indicate that variables such as location, survey mode and type of 

respondents had significant impacts on the aggregate WTP of the reviewed studies. 

  

Ninan & Inoue (2013) have a different approach then the previously mentioned meta-

analysis and focuses on reviewing the currently researched ecosystem services. Their 

study indicates that there exists a clear dominance of research in recreational values. 

Furthermore, the study highlights some ecosystem services that need more research, 

such as pollination, environmental purification and nutrient cycling. The authors find a 

big variation in the valuation of different studies even though they measure similar 

services. As a conclusion, policy-makers should focus on local contexts and local 

studies, since there are wide differences in geographical location. 

 

3.1.2 Studies mainly focused on non-use values  

The non-use values often do not provide any clear consumable goods, but are a part of 

the emotional bond society might feel towards forests and are included in the TEV 

model (see Chapter 4). Walsh et al. (1984) focuses on the importance of adding non-use 

values to the total benefits of forest conservation. The article concludes that non-use 

values such as option-, bequest- and existence values needs to be included and added 

along the use values such as recreational values, in order to understand the TEV of an 

environmental good. To estimate individuals’ utility for these values, the study uses a 

survey based contingent valuation method (CVM). Horne et al. (2005) also focused on 

measuring the TEV, but used a different methodology. This survey was conducted as a 

choice experiment in order to investigate visitor’s attributes toward forest management 

at recreational sites. The study found that use values and non-use values should be seen 

as trade-offs to each other, where they both matter, but influence each other as well.  

 

Horne (2006) also uses a choice experiment, but with an approach on the acceptability 

of biodiversity conservation among private forest owners. This article therefore 

investigates how much the private owners needs to be compensated or willing to accept 

(WTA), in order to keep the forest at least as well off as before a contract creation. The 

article addresses the problem of maximizing timber revenues and biodiversity values at 
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the same time, as an example of the multiple-use duality problem mentioned by Bostedt 

(2013). Since this is not possible it creates the importance of lifting the externalities 

(benefits) in order to change the harvesting decisions for the non-industrial private 

forest (NIPF) owner. By harvesting and selling timber the NIPF gets revenue and hence 

harvesting their forest seems to be the most rational thing to do, in order to make 

money. In order to not harvest they would have to be compensated from the society in 

order to harvest less or nothing. The choice experiment (CE) Horne (2006) design, uses 

different set of scenarios which is an alternative method to studies using the CVM 

approach. With the CE method Horne (2006) studied variables such as: Initiator of the 

contract, restrictions on forest use, compensation/ha/year, duration of contract and 

cancellation policy. The results indicate that the average demand for compensation 

would be around 2,166 SEK annually.2 By exclude those who always picked status quo, 

the welfare of base scenario indicates to be positive for the welfare.  

 

Tyrväinen (2001) investigates the WTP for forestry conservation of the “green areas” in 

the two Finnish towns of Joensuu and Salo. With the theoretical use of a cost-benefit 

analysis the author concludes that the urban forests are creating more multiple benefits 

then causing negative externalities. A large part of the respondents could not state any 

negative effects of forestry, where the benefits for recreational use dominated. 

Furthermore, Tyrväinen (2001) states that the WTP for a recreational area decreases as 

it goes further away from the targeted area, which conclusion is supported by Hörnsten 

& Fredman (2000). As both these studies focused on the recreational use of forests, 

Amirnejad et al. (2006) had a similar methodology but instead focuses on the WTP for 

existence values of Iranian forests, which is a non-use value. The authors found that 

65.8% was had a WTP for the preserving of the Iranian forest and the mean WTP was 

276 SEK annually. 

 
3.1.3 Studies mainly focused on use values 

Some literature has focused on the more traditional ecosystem services that are 

consumable, hence holds a use value. One of the studies that had this as basis for their 

research is Englin & Mendelsohn (1991), which uses a travel cost method in order to 

investigate the quality change of a recreational site from a forest management aspect. 

                                                
2 All foreign currency has been converted to Swedish kronor (SEK) according to the current exchange 
rate at Riksbanken, (2017a). Exchange rate for Euro was 9.66, for dollars 9.16 and for pounds 11.31. 



13 
 

Using a utility maximization problem approach, the results indicate relevant empirical 

estimates of forest attributes such as old-growth, campgrounds and scenic views, where 

the latter can be argued to be a non-use value. The average consumer surplus (CS) for 

these three attributes were estimated to 639, 1,599 and 2,256 SEK, respectively.  

 

Tyrväinen (1997) investigates the environmental externalities of beneficial goods from 

urban forest, such as; clean air, pleasant landscape, peace and quiet as well as 

recreational values, using a hedonic pricing method. The study uses apartment sales data 

of 1,006 apartments in a town in Finland. The method was used in order to explain the 

environmental goods value through purchasing prices with respect to the location, 

environmental quality and the apartment characteristics. The result indicates a negative 

relation between increased distance to the amenity (km) and the apartment prices, 

meaning that the closer an urban forest is to the apartments location, the higher the 

purchasing price is (ceteris paribus).  

 

A review made by Krieger (2001) analyzes previous empirical studies on forest 

ecosystem services values. These ecosystem services were categorized into eight 

groups. The eight ecosystem values were: watershed services, soil stabilization and 

erosion control, air quality, climate regulation and carbon sequestration, biodiversity, 

recreation and tourism, non-timber products and cultural values. Krieger (2001) also 

states that there exist trade-offs between ecosystem services and that humans needs to 

compare these goods using benefit and cost analyses. The article brings up the trouble 

of using suitable market models for public goods, which have no price attached. A 

scenic beauty of forest can be “bought” by all consumers at the price of zero. By 

investigating WTP, it is possible to create demand curves at a given supply level and 

hence get a market equilibrium. The article also brings up different methods of valuing 

environmental goods such as the CVM, hedonic pricing method and the travel cost 

method (Krieger, 2001).  

 

 

3.1.5 Faustmann-Hartman condition 

Stone et al. (1993) makes a reasonable appreciation of the Faustmann formula as a 

response to deforestation because of rising renewable energy demands. The authors 

apply the Faustmann principle and get a rotation period for a forest area in Kenya. 
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Although the authors were looking at a fast growing forest and thereby the particular 

result might not be of grave importance for the present study, it is more important to 

note that the method used by the authors is still viable for any tree kind. The authors 

argue that the Faustmann principle is a very useful tool for people working in the field, 

making rational decision.  

 

Newman (1988) makes a very elaborate bibliographic and mathematical study where 

the rotation period under six different circumstances are examined. These are six 

different cases that creates a new variation and extension of the Faustmann condition. 

The study also provides a bibliography of current literatures different specifications. 

Although the present study will only use the very basics of the Faustmann formula, it 

still provides a viable overview of different approaches using the rotation formula. The 

author makes the conclusion that much attention has been given to the condition since it 

was first developed by Faustmann, but relatively little attention have been given to 

modified extensions of the model. 

 

Table 2: Literature overview 

Authors (published) Purpose Method Results 

Ninan & Inoue 
(2013). 

Evaluate the recent 
literature on forest 
valuation. 

Table valuation and 
mean value calculation 
of WTP.  

Valuing forestry is 
important for policy 
makers as they capture 
benefits not considered 
by market factors. 

Gundersen et al. 
(2008). 

Examines the 
previously published 
literature in the Nordic 
hemisphere on Forest 
valuation. 

Literature examination 
of literature through 
Positive and negative 
scrutiny. 

Visual stimuli are 
preferred. There is a 
difference in mean and 
majorities between 
studies. 

Barrio & Loureiro 
(2010). 

Focuses on the current 
CV studies. 

Boxplot WTP 
summarizing and 
regression analysis. 

Society benefits on 
recreational activity. 
GDP has a positive 
influence over WTP. 

Tyrväinen (2001). Valuation of urban 
forest area. 

Contingent Valuation Positive attitude 
towards forest areas. 
The CV method 
understates the WTP. 

Tyrväinen & 
Väänänen (1997). 

Research use values of 
urban wooded 
recreational areas. 

Measuring the WTP of 
residents in the areas. 

Half was willing to pay 
to prevent the wooded 
area to other land use. 

Hörnsten & Fredman 
(2000). 

Researching Sweden’s 
valuation of 
recreational forest 
sights. 

Contingent Valuation. Distance is a big 
determination of how 
people value 
recreational sights. 
Where every 
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recreational sight 
should be under 1 km 
to the respondent. 

Amirnejad et al. 
(2006). 

Estimating the 
existence value of 
forests in North Iran. 

Contingent Valuation 
with dichotomous 
choice. 

Found a mean 
willingness to pay of 
276 SEK and 65.8% 
are willing to pay. 

Walsh et al. (1984). Valuing option-, 
existence- and bequest 
demands for forests. 

Contingent valuation. Option-, Bequest-, and 
existence value should 
be added to the 
consumer surplus of 
recreation use. 

Horne et al. (2005). Measure multiple use 
of forestry recreational 
sights. 

Choice Experiment. Strong preferences for 
scenic beauty. 
Combining this with 
their favorite 
recreational sight and 
preserving bio diversity 
at other sites. 

Horne (2006). Measuring the 
acceptability of 
biodiversity 
conservation. 

Choice Experiment. The average 
compensation was 
around 2,166 SEK 
annually.  

Tyrväinen (1997). Measure amenity 
values of urban forests. 

Hedonic pricing. Results indicate that 
urban forests are an 
appreciated 
environmental 
characteristic However 
effects on smaller areas 
was not clear. 

Lehtonen et al. (2003). Analyzing valuations 
of forest conservation 
programs in Finland. 

Contingent Valuation 
and Choice 
Experiment. 

Both CVM and CE 
method indicates a 
positive and similar 
attitude towards forest 
conservation. 

Stone et al. (1993). Give a defined 
Faustmann rotation age 
for Kenyan forest. 

Faustmann condition Rotation age was 36 
months and provided a 
useful interpretation for 
people in the field. 

Newman (1988). 

 

Provide a bibliography 
and present a manual 
for Faustmann rotation 
under different 
circumstances. 

Variations of the 
Faustmann model 

 

Little attention has 
been given to 
extensions and 
Faustmann still 
provides a superior 
rotation formula after 
all these years. 

 

3.2 Literature conclusion 

The current research is extensive, which creates quite the rigorous literature overview as 

might have been noticed by now. This section will conclude and summarize the 

relevance of the discussed previous literature for the present study. The relevance will 

be discussed both in terms of the factors influencing WTP and methodological issues. 
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3.2.1 Influential factors 

When measuring the TEV of a standing forest, it is important to know that the forest can 

provide many types of ecosystem services. These different influential factors can be the 

drivers of individuals own preferences and hence deciding their WTP.  

 

One of the major ecosystem service that is analyzed is recreation (e.g., Tyrväinen 2001; 

Hörnsten & Fredman, 2000; Englin & Mendelsohn, 1991; Kreiger 2001). Ninan & 

Inoue (2013) argue the importance of recreational values as an ecosystem service. They 

also argued that pollination have not been given a lot of attention. Furthermore, they 

express the need for further research on this particular ecosystem service. Trying to fill 

the gaps expressed in the literature, the present study will include pollination as one of 

its valuation factors, along with the recreational value. 

 

Krieger (2001) and Walsh et al. (1984) argues the importance of different non-use 

values. Both these studies express existence values, biodiversity values and bequest 

values as important factors that are a part of society’s valuation. Walsh et al. (1984) also 

expresses that non-use values make up a significant part of forest conservation and 

should be taken into account when looking at recreational values. Amirnejad et al. 

(2006) focuses solely on the existence values of a forest and expresses its relevance, 

getting a considerably high WTP. Horne (2006) focuses on just the biodiversity values 

and that they should be considered in harvest maximization because these values cannot 

be maximized simultaneously. The previous studies argue the importance of including 

existence-, biodiversity- and bequest values, hence they will be included in the present 

study. 

 

3.2.2 Method discussion 

Contingent valuation (CV) method is the most common approach amongst valuating 

non-market forestry goods (e.g., Lehtonen et al. 2003; Walsh et al. 1984; Amirnejad et 

al. 2006; Hörnsten & Fredman, 2000; Tyrväinen, 2001; Hanley & Ruffel, 1993; Walsh 

et al. 1984). This method is the most widely used valuation method in the reviewed 

literature. Furthermore, WTP is the dominant unit of measurement in the reviewed 

literature (Lehtonen et al. 2003; Walsh et al. 1984; Amirnejad et al. 2006; Hörnsten & 

Fredman, 2000; Tyrväinen, 2001; Bario & Loureiro, 2010; Englin & Mendelsohn, 

1991). 
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Some reviewed studies use alternative approaches, for instance, Horne et al. (2005) uses 

CE method as a basis for valuation which is a valid technique. However, one problem 

area was raised by Gundersen et al. (2008). The author states that the nature of CE 

method makes them time consuming for respondents, where respondents have to choose 

between different scenarios. This will create a bias in the research, as certain 

respondents are willing to exert so much of their time to a study giving a raised WTP. 

Lehtonen et al. (2003) as previous mentioned argues that the results from CV and CE 

should be similar. The study also argues that CV is easier to construct and less 

demanding for respondents. Tyrväinen (1997) uses another discussed alternative 

method, hedonic pricing, measuring housing prices surrounding a recreational forest 

area. The study does express difficulties with prices raising the closer to the recreational 

site. Lastly, Englin & Mendelsohn (1991) uses the travel cost method, where the WTP 

is calculated from the traveling cost that the individual spend in order to consume the 

environmental good.  

 

Lehtonen et al. (2003) focuses on examining the differences between the two methods 

CV and CE in forestry valuations. The authors investigate the citizens’ valuation of 

forest conservation programs for southern Finland, using both CV and CE as methods. 

Measuring the welfare with the two different methods and different assumptions along 

with the depending scope of conservation, the range differs between 678 and 2,253 

SEK. The authors states that there do not exist a considerable difference in the two 

measurement method techniques. The results indicated that 74% (CV) and 85% (CE) of 

the citizens of Finland appraise an increase in forestry conservation. The study brings 

up some advantages and disadvantages with the two methods. For example, the study 

supports the advantage of CE avoiding “yea-saying” as well as biases that can arise 

when respondent’s tendency to give answers that exaggerating their WTP only to give 

socially acceptable answers. In this study however, all the WTP using the CE fell in the 

range of the WTP from the CV study, meaning the methods would indicate fairly 

similar policy recommendations.  
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Both Newman (1988) and Stone et al. (1993) uses similar forms of the Faustmann 

model but Stone et al. (1993) focuses on its basic form without extensions. The authors 

provide a simple, yet effective Faustmann condition. As the present study focuses on 

providing an extension of the model in the form of a WTP benefit variable, this is not 

one of the focuses in Newman (1988) extensive bibliography. However, the study do 

provide valuable insights in how extensions can be made. 

 

3.2.3 WTP comparison 

Studies can be conducted in different ways with varied including factors, which will 

create different WTP. Barrio & Loureiro (2010) makes a summary of some of the 

current literatures WTP. The variance of the WTP results can be found in Appendix 2. 

Across these studies Barrio & Loureiro (2010) summarizes a mean WTP of 1,345 SEK 

with a median of 638 SEK. Amirnejad (2006) found a mean WTP of 276 SEK for the 

standing values of a forest in Iran, which is slightly lower than the mean calculated by 

Barrio & Loureiro (2010). However, the intent of Amirnejad (2006) is to research 

existence values only. Horne (2006) researches more tangible variables than Amirnejad 

(2006) and uses a CE method, found a WTP of 2,166 SEK. Englin & Mendelsohn 

(1991) uses a travel cost model and found an interval between 639-2,256 SEK. 

Lehtonen et al. (2003) uses both the CV and CE methods and found an interval of 678 

to 2,523.2 SEK. The reviewed studies that had WTP measurements found sums in close 

perimeter to each other.   
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CHAPTER 4  

THEORETICAL FRAMEWORK 

 

 

 

 

4.1 Indifference curve 

An indifference curve shows all combinations of two goods, that provides an individual 

the same amount of utility. By viewing utilities of an individual through different mixed 

combinations of two good, an indifference curve can be drawn and illustrated 

graphically. 

 

 
Figure 1: Indifference curve 
Source: Adapted from Nicholson and Snyder (2011). 

 

Figure 1(a) illustrates an indifference curve drawn through the points c, e and a. This 

means that these different combinations of the two goods are at the same level of utility. 

The individual will therefore be indifferent in choosing between the combinations of 

goods between these three points. The two points of d and b illustrates the combinations 

of the two goods that gives the individual less utility than c, e and a. Point f however, 

have a combination of goods that gives a larger utility than the indifference curve (I2) 

illustrates in figure 1(a). If the individual would been asked to choose one of the points, 

he/she would pick point f (Nicholson and Snyder, 2011). 

 

Figure 1(b) illustrates four different indifference curves corresponding to combinations 



20 
 

of goods. If an individual would be asked to reveal different combinations of the two 

goods that gives him/her the same amount of utility as point d, points can be plotted and 

an indifference curve of I0 can be viewed graphically. The same technique can be used 

for point’s b and f, creating I1 and I3. The indifference curve I2 has already been drawn 

as described through point c, e and a, creating the curve. Figure 1(b) illustrates four 

indifference curves, where I3 gives the individual the highest utility (Nicholson and 

Snyder, 2011). 

 

4.2 Total economic value (TEV) 

The importance of giving non-market forest goods a monetized value has been 

highlighted previously, however what elements should be valued is intuitively of crucial 

importance. To examine these non-market goods, the TEV-model will be a key tool.  

 

TEV primarily defines two different values from which individuals derive utility, which 

are “non-use values” and “use values”. The distinctions between these values are if the 

individual can consume and exploit these personally or not (Pearce et al., 2006). Using a 

Canadian maple forest as an example, an individual that is physically in close perimeter 

to the forest can physically exploit it and exercise the use values. An individual that 

might live in another country cannot physically exploit the resource but might still value 

its existence and therefore have non-consumptive values, which values are referred to as 

non-use values. These two main branch values will be divided into sub-categories in the 

TEV model, where the TEV model for the present study is applied for forest. All the 

different branches with its respective values will contribute to the total economic value, 

which Figure 2 below Illustrates. 
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Figure 2: Total Economic Value 
Source: Adapted from Pearce et al. (2006). 

 

Use and non-use values makes up the TEV model, but these values can also be further 

categorized into subdivision. Use values can be divided into direct and indirect values. 

The direct values for a forest are wood products and hence a market price do exist. 

Indirect values in a forest can for example be activities like hunting and camping or 

other recreational activities, where an individual actually integrate and use the forest. 

The non-use values can also be divided into subdivisions such as existence-, altruistic- 

and bequest values. The bequest value means that a person has a value of knowing that 

future generations will be able to use the forest. An altruistic value means that a person 

can have a value for other people’s use of the forest (current generations). Finally, an 

existence value refers to the value than an individual can have for just knowing that the 

forest exists. These three values add up for values that individuals can have towards a 

forest, even though they might never visit and integrate with it themselves. Figure 2 

illustrates the subdivisions of use- and non-use values (Perman et al., 2011). 

 

4.3 Valuing the forest 

According to the TEV, individuals can gain more utility and pleasure from forest than 

just wood products with market prices. However, these goods need to be estimated as 

previous literature argues. Products with an existing market price are much easier for 
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economists to calculate and understand for the society’s welfare gains and losses. 

Instead, for the non-market goods that contribute with benefit and increases utility for 

individuals but have no market price, this makes them hard to analyze. Non-market 

goods must therefore be estimated into monetized terms in order to contribute its real 

value to the TEV, hence be able to estimate its welfare affects (Bateman et al., 2002). 

 

The review of the existing literature has used four different methods for estimating 

environmental goods. CV, CE, Travel cost and Hedonic pricing are all different type of 

methods that can be used. Perman et al. (2011) also presents these four methods where 

the different advantages and disadvantages in its way to measure the value of 

environmental goods are analyzed. CV and CE both measure techniques that captures 

the stated preferences, where TC and HP instead are techniques measuring the revealed 

preferences. The stated preferences techniques are characterized of being survey based 

which enables researchers to measure both use value and non-use values. Another 

advantage of CV and CE as stated preference techniques are that they can measure both 

WTP and WTA, however the techniques are built and rely on obtaining reliable answers 

to hypothetical questions. TC and HP method are techniques that instead are based on 

observed behavior, which delimits the methods of capturing non-use values. This is why 

TC and HP only can capture revealed preferences and this is their biggest disadvantage. 

The biggest advantage of TC and HP is the fact that they observed actual behavior and 

therefore can be argued to be better and more precise in its measures of use values 

(Perman et al., 2011). 

 

WTA payment is a compensation for changes in the utility and WTP on the other hand 

focusing on more liable of payment in a change. Whether to use a WTP or WTA 

approach will be determined on the targeted populations view on the good. If an 

individual think that he/she has the right to use the environmental (non-market) good, 

the individual would probably expect to be compensated for a change in the good that 

causes his/her utility to decrease. On the other hand, if the person does not own the right 

to use the good, he/she will have to pay the owner, in order to keep the consumption of 

the good and hence the utility on the same level. Intuitively this suggest that if an 

individual has no concern about changes in the ecosystem services forests can provide, 

their WTP/WTA would be 0, as this would not alter their utility. If a forest can provide 

ecosystem services of big significance for the individual, then their WTP/WTA will be 
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probably exist because a change to the forest will give less ecosystem services and 

cause their utility to decrease (Perman et al., 2011). The choice of measurement term for 

the present study will however be presented and motivated in Chapter 5. 

 

Figure 3 illustrates two indifference curves which represents a change in utility. This 

change can be interpreted for either WTA or WTP. The x-axis measures the quantity of 

an environmental good, which in this case will be the conservation of a forest. The y-

axis measures the expenditure that the individual spend on another private good.  

 

 
Figure 3: Utility measurement in WTP and WTA 
Source: Perman et al. (2011). 

 

The combined utility for the individual will be u = u(y,e) where y is expenditure on 

other goods and e is the consumption of the forests non-market good. The individual has 

two different indifference curves U0 and U1 that illustrates all combinations available for 

this individual. The indifference curve furthest away from the origin values forestry 

activities the highest and thereby gains the most utility. Figure 3 can demonstrate what 

happens to the individuals’ utility as changes to the environmental good occur. Assume 

first the individual starts at point A and consumes e0 of the non-market good to the 
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expenditure y0 on other goods. If this individual wants to increase the consumption of 

forestry non-market goods to point C they also need to spend more of their income. This 

means that the individual has to decrease their consumption of other goods, ceteris 

paribus. Furthermore, the individual will move along its indifference curve to C 

creating the reduced income BC in order to enjoy e1 of the non-market good 

consumption. The area BC will implicitly be what this individual is willing to pay to 

increase their consumption of forests. This intuitive argument can be made conversely 

to represent WTA, meaning that the individual with assumed property rights would be 

willing to accept payment for a decrease of forest consumption (Perman et al., 2011). 

 

4.4 Forest harvesting decisions  

As mentioned before, forests are a renewable resource which means that forest 

harvesters can utilize the same area of trees several times over continuous time 

horizons. In order for private owners to maximize their profits, they need to know at 

what time to harvest and replant trees. In forest management this concept is known as 

rotation periods. The concept of a rotation period can easily be described in a graph. 

 

In Figure 4 the growth pattern of a forest is presented. The figure illustrates that trees 

will grow until a point where the trees will diminish (reduce in growth), creating an S-

shaped curve. At the point tCAI the forest maximizes its incremental growth and is at the 

steepest point on the growth curve. However, to maximize forest volume over time the 

owner wants to harvest at the maximum mean annual increment, at point tMAI. The 

incremental growth illustrates how fast the forest is growing and the average growth is 

how efficient the forest is growing. This maximum growth point is found by sketching a 

line from origin that tangents the growth curve and is also the point where the 

incremental growth is equal to the average growth. Given that price is the only 

determined variable the forest owner will harvest at this point through continues time 

periods and the point is known as the maximal sustainable revenue (Bostedt, 2013). 
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Figure 4: Forest growth curve 
Source: Bostedt (2013). 

 

In figure 5 the incremental growth (grey line) and the average growth (black curve) are 

illustrated. The figure demonstrates that tCAI is at the highest point of the incremental 

growth. The maximum average growth (tMAI) is the point where the both curves cross. 

Moving further away (in time) from tMAI will decrease both the increment growth and 

the average growth. Where the slope of the growth curve illustrated in Figure 4 finally 

gets flat, the increment growth curve in Figure 5 will be zero, hitting the horizontal axis. 

However, the average growth curve will only get smaller over time, never reaching 

zero.  
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Figure 5: Increment growth and average growth 
Source: Adapted from Bostedt (2013). 

 

Continuing this pattern over time creates the concept of rotation periods which gives a 

specific amount of time that the forest owners should wait before harvest. Forest owners 

wants to maximize their profits, but in Figure 4 and 5, only the volume is described over 

time for one period. Price multiplied with the growth will give the total revenue, but tMAI 

is only the optimum rotation period if no variable costs is included, along with an 

interest rate. At this stage, the optimal age for a forest before harvesting is at the 

maximum current annual increment or tMAI. The model is static, since it only captures a 

single time period and not infinite time series as Figure 7 illustrates.  

 

What happens to the optimal rotation if an interest rate is included, where the forest 

owner could either invest their money on a financial institute and get the interest rate as 

a return, or “invest” their money into the forest? 

 

Figure 6 illustrates a line of the increment growth divided by the total revenue, were the 

ratio is very high at the beginning of the time, but decreases over time. When the 

increment growth is equal to zero, so will the illustrated ratio. The optimal rotation 

including interest rate is illustrated by the three points in figure 6. The line demonstrates 

tCAI tMAI
Time*(t)

V(t)/t
dV(t)/dt

Average*
growth

Incremental*
growth
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how fast the value of the forest is growing along with the interest rate (i) on the vertical 

axis. To gives this line further explanation, it represents the incremental growth in 

Figure 5, divided by the total growth in Figure 4, when both are multiplied with the 

price (Marginal revenue and total revenue). At point A, the forest is young (T1) and have 

a high growth. At this point the value of the forest is growing higher than the interest 

rate. This means, a forest owner will “invest” their money into the forest, letting it grow. 

At point C, the forest is older (T2) than point A and B. At this point, the value of the 

forest is growing at a lower rate than the interest rate. The forest owner would thereby 

harvest the forest and put the money in the financial institute with the higher interest 

rate, in order for the money to grow better. When the timeline hits T* the equilibrium at 

point B is reached, where the value of the growth is equal to the interest rate. A forest 

owner would at this point be harvesting, since waiting one more year (t) would indicate 

that the interest rate would be higher than the value of the forests growth rate. 

 

 
Figure 6: Fisher rotation 
Source: Adapted from Bostedt (2013). 

 

The equilibrium rotation illustrated in Figure 6 is known as the Fisher rotation. The 

optimal rotation can be explained mathematically by maximizing the NPV of the 
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revenue with respect to the interest rate. Remember that no costs are included, since it is 

assumed that no variable costs exist in the static model. Also, fixed cost does not affect 

the forest management.  

 

 𝑁𝑃𝑉 = 𝑝×𝑉 𝑇 ×𝑒!!×! (1) 

 

Equation (1) illustrates the mathematical formula for the NPV of the revenue. The price 

is denoted p and the growth pattern of a forest V(T). The final term is a logarithmic 

discount variable that discounts the revenue over time. 

 

The forest owner wants to maximize NPV (of profits) for their forest volume at 

harvesting. In order to find the maximum NPV of the profit, the first order condition 

(FOC) is derived with respect to T, since the owner wants to know at what time to 

harvest. The partial derivative of Equation (1) with respect to T is illustrated in Equation 

(2).  

 

 !"#$
!"

= −𝑖×𝑝×𝑉 𝑇 ×𝑒!!×! + 𝑝× !" !
!"

×𝑒!!×! (2) 

 

Equation (2) can be simplyfied to: 

 

 𝑝× !"(!)
!"

= 𝑖×𝑝×𝑉 𝑇  (3)  

 

The condition in Equation (3) has an important economic interpretation. The term on 

the left hand side is the price of the wood products times the forest growth over time. 

This provides a marginal revenue function for owners where it gives the value of 

waiting one more year before harvest. The term on the right hand side is the discount 

variable, which gives the lost revenue in the form of interest rate. If the manager 

harvested today, he/she could place the earned capital in alternative investments earning 

interest rate. Furthermore, this means that if the owners wait to harvest they lose out on 

potential alternative income. By solving Equation (3) for the interest rate, the formula 

will be: 

 



29 
 

 𝑖 =
!" !
!"
!(!)

 (4) 

 

The Equation (4) is the mathematical formula that determines the equilibrium for the 

Fisher rotation that is graphically illustrated in Figure 6.  

 

So far the models have only maximizes the NPV of profits for one rotation period. 

Since forest owner tend to plant new trees after harvest, they would most likely be 

interested in knowing the optimal rotation period for more than just one period. The 

owner would like to find the point at where NPV of profits are maximized over several 

time periods, given that the price and costs stay the same as well as the forest growth. 

Figure 7 illustrates several rotation periods, where the new forest starts to grow after the 

forest owner harvest. But is it possible to calculate the optimal rotation period for 

infinite time series? 

 

 
Figure 7: Rotation periods over infinite time periods 
Source: Adapted from Bostedt (2013). 

 

V(t)

Time)(t)
T T T
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4.4.1 Faustmann’s solution 

Faustmann successfully solved the problem already in 1849 where he made the formula 

dynamic. Equation (5) illustrates the maximization problem of infinite time period. 

Price (p) and the growth (V(T)) are still included, along with a cost variable (c) and an 

exponential parameter. The costs represent the planting cost for a forest owner. The 

exponential parameter captures the infinite time series, with an included interest rate. 

Note that maximizing the NPV of revenue no longer is the same as maximizing the 

NPV of profit, since planting costs are included. 

 

 𝑁𝑃𝑉 = !×! ! !!
!!×!!!

 (5) 

 

By taking the partial derivate of Equation (5) with respect to time (T), the Equation (6) 

can be derived through some mathematical simplifications (see Appendix 3). 

 

 
!× !" ! /!"
!×! ! !!

= !
!!!!!×!

 (6) 

 

The optimal rotation period must satisfy this equilibrium, known as the Faustmann 

condition. Equation (6) is slightly different from the equilibrium optimum given in 

Equation (4). The term on the right hand side will approach the interest rate (i) 

asymptotically when T increases. If the term would get equal to the interest rate, the 

formula of the Faustmann rotation would be identical to the Fisher rotation. The 

formula can also be rewritten for further economic interpretation. Equation (7) is simply 

rewritten from of Equation (6). 

 

 𝑝× !"(!)
!"

= 𝑖× 𝑝×𝑉(𝑇) + 𝑖× !×! ! !!
!!!×!!!

− 𝑐  (7) 

 

Although this expression might look complicated it has a similar interpretation as 

Equation (3). The term on the left hand side is the marginal revenue function. The first 

expression on the right hand side is the lost revenue (discounted) of not harvesting 

today and the final expression is what separates Equation (7) from the former condition 

in Equation (3). The last part on the right hand side is the marginal value of future 
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rotation periods, if the current is extended (e.g. one year), since it will also extend the 

time before the owner can begin new rotation periods. 

 

4.4.2 Hartman’s solution 

For this study the most crucial is to examine what happens to the optimal harvesting 

rotation when the non-market values to the profit maximizing are included in the model. 

Conveniently such a model was established by Hartman (1976), where he includes a 

variable denoted B, which stands for “benefit” of non-market values. This model also 

draws from the private owners’ perspective to a more collective view extending to 

factors beyond the singular forest owner. This means it creates an extended model to the 

previously reviewed Faustmann condition, extending the ordinary NPV formula that is 

similar to the previous expression but includes the variable (B). The same principle of 

discounting the future is true here, where the non-market values, as revenue, are 

discounted as to maximize profits. The maximization problem of Faustmann-Hartmann 

is presented in Equation (8), with the new variable B is included.  

 

 𝑁𝑃𝑉 =
!×! ! ×!!!×!!! ! !(!)×!!!×!!"!

!
!!!!!×!

 (8) 

 

In order to maximize the profits, first order condition is derived from Equation (8) and 

presented in Equation (9).   

 

 𝑝× !" !
!"

+ 𝐵 𝑇 = 

 𝑖×𝑝×𝑉 𝑇 + 𝑖× !×! ! !!
!!×!!!

− 𝑐 + 𝑖×
! ! ×!!!×!!"!

!
!!!!!×!

 (9) 

 

The last term on the right hand side of Equation (8), is the difference between the 

Faustmann and Faustmann-Hartman condition. Hartman never gives the benefit variable 

(B) a specific valuation but claims it should be considered when the forest has a 

standing value. This variable is dependent on the flow of values, which contributes to 

the forest having a standing value of being preserved in its present state. As this term 

exists in the nominator it will extend the rotation period hence decreasing harvesting. 

The bigger the value the longer the rotation period (Bostedt, 2013).  
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CHAPTER 5  

METHODOLOGY 

 

 

 

 

5.1 Applying the Contingent Valuation method 

There are two main arguments as basis for the methodology choice. Firstly, it is because 

of the methods flexibility that makes it is an efficient method for data collection during 

time limits. Secondly, it has the ability to valuate both non-use and use-values that is a 

part of the TEV displayed in Chapter 4 (Perman et al, 2011). Since the CV method 

captures stated preferences, it can measure both use and non-use values. The CV 

method creates an easier and less demanding survey than a CE method as Gundersen et 

al. (2008) argued, it also puts less pressure on the respondent’s cognitive abilities 

(Perman et al, 2011).  

 

5.2 Survey construction 

5.2.1 Willingness to pay or willingness to accept as measurement? 

The presented literature in Chapter 3 used either WTP or WTA in order to valuate non-

market goods. The concepts of WTP and WTA have already been explained in the 

reviewed literature and in the theory, but what is the most appropriate approach for the 

present study?  

 

Table 3 presents a clarification of the question. The measurement instruments WTP or 

WTA should be determined from improvement or deterioration together with 

compensating surplus (CS) or equivalent surplus (ES). When an individual faces an 

increase of the environmental (non-market) good, CS is used. On the other hand, if an 

individual faces a decrease in the environmental good, ES measure is used. The other 

determinant factor is whether the individual faces an improvement or deterioration of 

the good. Four different combinations are illustrated in Table 3.  
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Table 3: Monetary measures for non-market good changes 
 CS ES 

Improvement WTP for the change occurring. WTA compensation for the 

change not occurring. 

Deterioration WTA compensation for the 

change occurring. 

WTP for the change not to 

occur. 

Source: Adapted from Perman et al. (2011). 

 

For the present study, the society of Luleå faces decreasing probability, where the forest 

owner determines if he/she wants to harvest the forest. This means it will create a 

reduction of ES for the population of Luleå. Hence, if the owner would harvest the 

forest it would mean a deterioration of the non-market goods benefit for the society. The 

measurement that will be used for the present study will therefore be WTP, as the 

square in the bottom right corner suggests.  

 

5.2.2 Population and sample 

In order to capture the sample five meeting points around the center of Luleå were 

determined. These points where café´s at shopping malls and the city library. The 

survey was collected over two weekends and five weekdays, in order to get the most 

diverse sample as possible and to not excluding respondents that are occupied during 

weekdays.  

 

The sample characteristics was compared to the population characteristics in order to 

provide a valuable basis on which authors can draw conclusions. Gundersen et al. 

(2008) raises this concern regarding some of the existing literature where studies like 

Kellomäki (1975) and Jaatinen (1976) made their surveys in the particular forest reserve 

that they were valuing. This gave a biased population because the respondents that visit 

a particular reservation have a raised concern for that area. To counter this possible bias 

the present study has chosen people that have no specified relationship to the forest in 

question. In the first part of the questioner there is a question where respondents specify 

their resident location and this creates the possibility to filter out any possible biases. 

Basically, this study can eliminate the problem raised in previous research and allows 

the present study to have an unbiased sample. There is another dilemma of doing this 

type of empirical study that was discussed by Perman et al. (2011). Having respondents 
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that has no relation to the forest sight does not give an estimation of their use values but 

only non-use values. Distributing the survey to respondents in Luleå but not on the 

forest site in question the present study can avoid this type of bias, measuring both use 

and non-use values.  

 

There is also a possible bias raised in current literature where respondents are willing to 

spend hours doing elaborate interviews (see Silvennoinen et al. 2002; Tönnes et al. 

2004; Silvennoinen et al 2001; Tahvanainen et al. 2001). According to these studies, 

holding a short and less demanding survey will help with possible sample biases. The 

CV method creates a survey that is less demanding on the respondent’s cognitive ability 

and minimizes their time consumption. Furthermore, the survey was made as short and 

clear as possible where respondents could finish the survey within five minutes, in order 

to avoid sample bias.  

 

5.3 Empirical methodology considerations 

5.3.1 Survey outline 

The survey was divided into three different parts, recommended by Perman et al (2011). 

The first part followed the guidelines of Gundersen et al. (2008) by asking the 

respondents socio-economic questions gaining general background information. This 

was made to eliminate any biases that might arise and draw correlation variables 

between certain characteristics and their WTP. The second part was an influence factors 

valuation part. In this part the respondent was asked to value the non-market goods 

provided by the forest by ranking these goods in alignment with their importance for 

him or her. The last part was an open-ended WTP question where respondents was 

asked how much they would be willing to pay to have the forest remain in a certain 

state, by writing down a number of their maximum WTP.  

 

The survey was distributed in a face to face interview environment but with an 

independent survey which was quantitative in its approach. The interview environment 

allowed respondents to ask questions if there were any problem areas of the survey that 

they had a hard time understanding. Although few questions were asked by respondents 

it was important because Grooves et al. (2004) expressed forestry valuation being a 
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subject matter that is not amongst the general public, thereby respondents could be 

struggling to understand certain questions. 

 

5.3.2 Survey objectives 

In Table 1 previously presented, the important ecosystem services for this study were 

summarized, which provide the basis for the questions used in the second part of the 

survey by investigating the respondent’s attribute toward different type of non-market 

goods. These questions can measure the importance of these goods and for this research 

area. Remembering that non-market goods can be both of a use and non-use value. 

Since the question uses an open-ended elicitation method it captures all combined 

values, hence it becomes tricky to distinguish how different values impact the individual 

respondent’s WTP. However, the present study intends to draw correlating regression 

attitude preferences of influence factors with the second part of the survey. This is done 

in order to capture the WTP trade-offs between use and non-use values argued Horne et 

al. (2005) and Krieger (2001).  

 

5.3.3 Verbal or Visual stimuli 

One of the most essential aspects of constructing a survey is the conducting of 

information to the respondent in a comprehensive manner. In the present study it is the 

state of a forests before and after harvesting, which should be presented to the 

respondent in an appropriate fashion. The change of forest existence can be expressed 

verbally or visually. Both Gundersen et al. (2008) and Tahvanainen et al. (2001) argues 

positive and negative effects of using visual versus verbal stimuli to express differences 

that can be created to the standing state of forests in the case of harvesting. Tahvanainen 

et al. (2001) argues that there are major differences between the verbal and visual 

representation of information. Big amounts of background information are not as vital 

in visual representations of forests. The result also differs depending on how the 

information is manipulated; in visual representations thinning creates small utility 

reductions for respondents and in some cases even yield a more positive outlook for 

recreational values. However, for the verbal situations, thinning had the perverse 

perception. 
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Groves et al. (2004) makes extensive research on the different integers of survey 

methodology, where importance of visual representations also is expressed, especially 

in forestry aspects, since the general public might not be accustomed to forestry 

expressions. Karjalalainen (2006) argues with the same consensus and makes the 

conclusion even clearer as the author says photos can constitute as a valid basis for 

preference studies of forests or landscapes. Irrespective of a grey scale the photo, as 

long as it contains valuable information and fulfill its purpose it can improve the survey. 

The present study will therefore use visual stimulus since it is argued to be far superior. 

 

The visual representation consisted of four different pictures of the actual privately 

owned forestry area in Rutvik. Since the pictures are taken of the targeted area, it gives 

the respondent a fair representation of the site in question. In total there were four 

different pictures used. Two pictures represent a pre harvesting forest area and the other 

two represents the intended forest area post harvesting. The corresponding question was 

then made to the respondent how much they would be WTP to keep the pictures 

representing the un-harvested area preserved and not end up like the post harvested 

pictures. Although Tahvanainen et al. (2001) expresses that there is no need for 

extensive background information when having visual representations, it still seemed 

useful as a warm-up along with the research purpose. The description contained 

information about forest size, tree type, location and recreational possibilities. Another 

visual representation was made in the exhibiting of a map where the researched wood 

lands was displayed through satellite pictures, giving the respondents a fair overview. 

The full survey can be found in Appendix 2.   

  

5.4 Optimizing the Net Present Value 

In order to estimate the optimal rotation period for the specific forest area in Rutvik, the 

Net Present Value (NPV) must be considered for the private forest owner, since he/she 

wants to maximize profits over infinite time periods. In order to estimate the non-

market values impact on the optimal rotation period, a comparison between a private 

forest owner’s optimal solution and “social planner’s” solution will be done. A social 

planner is a person who would include the benefits of the private forest owner, along 

with the rest of the society’s benefits of the forest stand. This example of a social 

planner was mentioned by Bostedt et al. (2003) when an optimizing problem was done 
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comparing a private forest owner’s solution to a solution where reindeer benefits of a 

forest were considered.  

 

The present study will apply the formula used by Stone et al. (2016) in order to 

calculate the optimal rotation period for a private forest owner (NPV). A variable of the 

society´s benefit will be added in the formula to calculate the social planner´s optimal 

rotation period using the amenity benefits function from Amacher et al. (2009). The 

formulas are: 

 

 𝑁𝑒𝑡  𝑃𝑟𝑒𝑠𝑒𝑛𝑡  𝑉𝑎𝑙𝑢𝑒 =    !" ! !! !!! !

!!! !!!
 (10) 

 𝐴𝑚𝑒𝑛𝑖𝑡𝑦  𝐵𝑒𝑛𝑒𝑓𝑖𝑡  𝐹𝑢𝑛𝑐𝑡𝑖𝑜𝑛:  𝑏!×𝑇×𝑒
! !

!!
!   (11) 

 

The NPV is calculated by the discounted price multiplied by forest growth subtracted by 

the costs. From Equation (7), a growth variable is included (Q(T)) and hence need to be 

estimated. Price (p) and costs (c) have already been presented in Chapter 2. The interest 

rate is assumed to 2% and is represented by the sigma parameter. The interest rate is in 

line with the Swedish inflation goal3. The T variable is a parameter that captures the 

time.  

 

The Amenity Benefit Function, Equation (8) includes b0 and b1 parameters, where b0 is 

the estimated WTP/m3 and b1 is the peak of amenity values. The peak will have 

assumed to be 150 years and the WTP will later be determined when the data collection 

is done. This study will use growth functions for both pine and fir according to 

Skogforsk, (2007). These growth functions are established as: 

 

 𝑉𝑜𝑙𝑢𝑚𝑒  𝑝𝑖𝑛𝑒 = !!
!"##×!"!!,!"#×!!×!!!!,!

 (12) 

 𝑉𝑜𝑙𝑢𝑚𝑒  𝑠𝑝𝑟𝑢𝑐𝑒 = !!
(!"#$#×!!!!,!"#!!,!"#$×!!×!!!,!"#$)

 (13) 

 

These two growth function are measured in cubic meter forest per ha, where N0 is a 

parameter for the number of strains and UH is the upper height of the stock. Further 

                                                
3  The inflation goal in Sweden is 2% and is set by the Swedish central bank. The inflation illustrates the 
growth rate of money (Riksbanken, 2017b). 
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explanations for the calculations of UH can be found in appendix 4. N0 is assumed to be 

1600 for both pine and fir after own estimations on the site measuring representative 

trees. 

 

The final step for the Faustmann-Hartman solution is simply to add the amenity benefit 

function to the NPV, as the theory suggests. The final formula for social planner will 

therefore be:  

 𝑆𝑜𝑐𝑖𝑎𝑙  𝑝𝑙𝑎𝑛𝑛𝑒𝑟´𝑠  𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 =    !" ! !! !!! !

!!! !!!
+𝑏!×𝑇×𝑒

! !
!!

!   (14) 
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CHAPTER 6 

EMPIRICAL DATA AND RESULTS 

 

 

 

 

6.1 Empirical dataset 

6.1.1 Continues data & non-responses 

The data collection from CV surveys can be classified into three different data 

categories: Continuous data, binary data and interval data. Since this study used an 

open-ended approach in its eliciting method, the collected data is categorized as 

continuous data. This is true since every respondent states their own maximum WTP. 

Using continuous data, it is possible to point out the exact number of each respondent's 

WTP, which cannot be done by the other two categories of data. Binary data can only 

capture data that is higher or lower than a value and interval data captures only a stated 

interval of WTP (Bateman et al., 2002).  

 

The CV study are followed by three problematic non-response cases. First, the 

household that refuses to answers the valuation question are seen as one type of non-

responses (Bateman et al., 2002). When the surveys were summarized, 23 respondents 

had either crossed out the valuation question or just left it unanswered. 

 

The other two non-responses are also known as protest bids, where the respondents are 

actually protesting. The two form of protest bids can either be that a respondent do not 

provide their genuine WTP but responds with a zero value instead, or that the 

respondents answers with the same intention but with a very large WTP. It is very hard 

to know whether these values are true or if they are simple the respondents true WTP 

and these protest bids are often more clear using followed-up questions (Bateman et al., 

2002). However, for this particular CV, no followed-up question was included and 

therefore it is quite hard to determine if it is true or not. All WTP that were equal to zero 

have therefore been assumed to be the true value. Some restrictions on the very large 

WTP was done, since some of these values are unrealistic due to the respondents 

reported income. In order to get of this problem and present the facts, outliers were 
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calculated as Dougherty (2011) suggests for smaller samples. Moore et al. (2014) uses 

the calculations of the 1.5 multiplied by the interquartile range (IQR) in order to find the 

fence for outliers. IQR = the third quartile (Q3) minus the first quartile (Q1), and the 

upper fence is then equal to Q3  +  1.5*IQR. Using this framework as support, the upper 

limit was set to 125 SEK. All respondents who answered a higher WTP than 125 SEK, 

were therefore excluded from the dataset, dealing with unrealistic high numbers of 

WTP.   

 

Table 4 illustrate an overview of how many surveys that were excluded and for what 

reason. In total 260 surveys were collected, but not quite all were used. The targeting 

population are the inhabitants of Luleå municipality and 19 respondents lived outside of 

Luleå municipality, these were excluded. After calculating for outliers, as previously 

mentioned these were also excluded, assuming their WTP to be protest bids along with 

the 23 respondents that did not fulfill the last part. Lastly 17 respondents failed to 

answer some other part of the questions and ended up excluded as well. After dealing 

with all the excluded surveys, a total of 172 surveys were finally seen as complete and 

used for the analysis part.  

 

Table 4: Response summary 
Answered 
surveys 

Answers outside 
the targeted 
population 

Answered 
protest bids* 

Answered 
protest 
bids** 

Other 
incomplete 
answers   

Total 
complete 
answers  

260 19 23 29 17 172 

* Respondents that refused to answer the valuation question, ** calculated outliers. 

 

6.1.2 Sample 

Table 5 compares some general guidelines of the sample and the population, to 

determine the samples accuracy.  

 

Table 5: Sample characteristics 
 Sample Luleå population 

Average Age 35.17 41.8 

Gender distribution 55% women 49.3% women 

Income distribution 14,925 – 24,726 22,812 
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University graduates 63.6% 30.1% 

Source: Ekonomifakta (2017). 

 

A number of reflections can be made based on the information in Table 5. Firstly, the 

survey had an interval income question which means it provides an interval mean 

distribution for income. This interval is quite lower that the mean income in Luleå, as 

the true mean income is at the very top of the distribution. Furthermore, there are some 

notable differences in age and education levels. The education level of the sample is 

significantly higher than the mean population and the age is lower. The reasons for this 

could be that the sample selection is slightly skewed. Two of the sites visited where the 

local library and a bigger study halls and these are sites where many students spend 

their time studying. Students tend to be younger which would give the sample a younger 

mean age. Furthermore, these many students would answer university as educational 

level where some would probably have a relatively small income. So the sample 

distributions age, income and educational level can be explained by this fact. The 

gender distribution however, seemed to match the true distribution of Luleå 

municipality.  

 

6.2 Estimating willingness to pay 

From these 172 surveys the mean WTP was 15.9 SEK (per person) for the entire forest 

area of Rutvik, leaving a WTP off approximately 1.6 SEK per hectare. The inhabitants 

of Luleå would be willing to pay 95,580 SEK in aggregate to preserve one hectare 

responding to 955,800 SEK for the entire forest area in Rutvik.4 The results therefore 

indicate that there exists an economic value for the stand of the specific forest area in 

Rutvik, which was the studies purpose. The total value of all the non-market goods are 

summed to slightly less than 1,000,000 SEK. 

 

In order to get the value of the non-market goods in the right term (m3), it had to be 

recalculated. WTP per hectare were divided by an average volume estimation of 700 m3 

                                                
4 The entire forest area is around 10 hectares with a WTP of 15.93 per person, which gives WTP/ hectare 
of !".!"

!"
= 1.593 SEK. Luleå has 76,770 inhabitants where the nation distribution of persons below 20 is 

21% (Ekonomifakta, 2017). This means our population is around 79% of the Luleå inhabitants, 
so:  76,770 ∗ 0.79 = 60,648. The entire populations WTP is 60,648 ∗ 1.593 = 95,580 and for 10 hectares it 
is 95,580 ∗ 10 = 955,580. (SCB, 2017) 
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per hectare over 200 years. This gave a value of approximately 137 SEK per m3 that the 

entire population would be WTP for the conservation of the Rutvik forest area.  

 

Barrio & Loureiro (2010) and Lehtonen et al. (2003) both pays little attention to 

specifying the actual size of the forest area researched. This means their WTP gives 

little insight in a comparison. However, Lehtonen et al. (2003) found respondents’ WTP 

to be 2,523.2 SEK for the entirety of the southern Finland forest area. Barrio & Loureiro 

(2010) also find a mean of 1,337.5 SEK but makes no specification on the sizes of WTP 

in their meta-analysis. Since no forest size seemed to be prioritized in the existing 

literature, it is hard to exactly compare mean WTP in a specific measurement. However, 

the found mean WTP seems to be rather reliable for the rather smaller investigated 

forest area in Rutvik. 

 

6.3 Influential factors  

Regressions of the dependent variable (WTP) was calculated using the data program 

Nlogit. Since the samples income level deviate from the populations, a dummy was 

created for all respondents that had over 30 thousand SEK in income. The intercept 

dummy INC30 was established. If a respondent had 30 thousand or more in income, the 

dummy variable is true and hence multiplied with one, giving a new intercept. If a 

respondent had lower income than 30 thousand, the dummy instead is multiplied by 

zero, not changing the intercept. The dummy was created in order to get some results 

from the income, since the data set consisted of very few answer at the higher interval 

of incomes.  

 

Educational level and number of people living in household also had to be compounded, 

since some option of answers had a very few stated choices. A new variable (EDUUNI) 

was created measuring the difference of respondents with university/college degree or 

not. This was done since the main stated choices of education were university/college or 

senior high school. The other options; high school, senior high school, komvux and 

other was compounded together with senior high school. Another variable that was 

created was (HOUS3) which was a dummy variable measuring differences in WTP of 

respondents that had three or more people living in the same household to those with 

less. The same motivate for one intercept dummy as for education can be made 

regarding the number of people living in the household. The majority of the respondents 
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answered either 1-2 or 3-4, where very few answered 5-6 or 7 plus. The intercept 

dummy can be interpreting as it would be multiplied by one if the household had three 

or more people living together, changing the intercept. Respondents with 1-2 people 

living in the household would be interpret as the constant intercept. 

 

Geographical variables have to be considered as well, but since the survey has a lot of 

options, all different places of settlement could not have a responding dummy. This 

would create a lot of variables with no responses attached. In this case an intercept 

dummy variable AREAONE, was created. This variable measures if there would be any 

difference in WTP from how far away the forest site the respondent lives. A circle with 

10 kilometers radius from the located forest area was created. All respondents that live 

inside this circle would be investigated from the AREAONE dummy amongst those 

living outside it. The options that was included or excluded inside the area can be found 

in Appendix 4. 

 

6.3.1 Socioeconomic characteristics 

Below two different regression analysis follows, one linear regression and a binary 

probit model that has WTP as a dependent variable. Table 6 summarize the regression 

results for the first part of the survey, hence the socioeconomic variables. 

 

Table 6: Socioeconomic linear regression summary 
Variable Coef1 S.E1 t Prob1 Coef2 S.E2 t Prob2 

AGE 0.02 0.18 0.1 0.92 0.01 0.01 -0.64 0.52 
GENDUM 2.71 5.02 0.54  0.59 -0.06 0.24 -0.24 1.76 
INC30  15.43** 6.08 2.54 0.01 0.51 0.29 1.76 0.08 
EDUUNI -3.3 5.25 -0.63 0.53 -0.05 0.24 -0.21 0.83 
HOUS3 -2.4 5.35 -0.45 0.65 0.33 0.25 1.33 0.18 
AREAONE 7.13 5.76 1.24 0.22 0.69** 0.29 2.43 0.01 
1 Indicate a linear regression model and value. 
2 is a binary probit model. 
-** indicates a significance at a 5% level. 

 

As can be seen in Table 6 only one variable in the linear regression can be distinguished 

as statistically significant. This variable (INC30) was the dummy variable for monthly 

income equal to or above 30,000 SEK and is statistically significant on 5%. The dummy 

coefficient argues that if a respondent had 30,000 in income or more, he/she would have 
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15.432 more in WTP than if you had an income that fell short of 30,000. No other 

variable where significant in the linear regression model at 10% or lower, where 

AREAONE were the second most significant variable at 22%. The coefficient of 7.13 

indicates that if a respondent lived inside the marked area, they would have 7.13 SEK 

more WTP, than people living outside. But since this variable is significant at 22%, 

there is a pretty large chance of it not being the true value. Even though the rest 

variables were not significant, it could still be interesting to know that age seemed to 

have a positive correlation with WTP, as well as the gender dummy, indicating that men 

seemed to have a higher WTP than women. It should be noted, since these variables 

were not significant at all, we cannot really trust them. According to the two last 

dummies, a respondent with a university degree and a household with 3 or more people 

living both would have a smaller WTP. However, these were not significant. 

 

Assessing the binary probit regression in Table 6 the dependent variable is the 

probability of having a WTP. WTP is now binary, where it can take the number of 

either zero or one. If a respondent would have zero WTP, the binary solution would be 

zero. If a respondent had a WTP above zero, it would take the binary number of one. 

This binary regression model now illustrates probabilities of a respondent to have a 

WTP, hence it will be interpreted as probability changes.  

 

The income dummy variable is statistically significant on 10% and can be interpreted as 

if a respondent had an income equal to or above 30,000 SEK, they had a 50.83% 

additional probability of having a WTP. The second variable that is statistically 

significant, but on 5%, was the area variable. This is corresponding to the geographical 

residency of the respondent, previously mentioned as 10 km distance from the located 

forest. If the respondent lived inside the marked area, they had an additional 69.2% 

increased probability of having a WTP. However, it should be noted that how much the 

corresponding WTP is in SEK for the area variable is not statistically significant (in the 

linear regression). Just like the linear regression, a lot of variables were not statistically 

significant at 10% or less. Still, it could be interesting to interpret the variables impact 

on the probability of having a WTP. People that are older, men and individuals with 

university degree decreases the probability of having a WTP. Household were three or 

more people live, were positive, indicating that larger households would increase the 

probability of having a WTP with a statistical significance of 19%.  
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6.3.2 Attitude variables towards non-market goods  

It has been established previously that there are some factors that are very relevant in 

the valuation process, which are ecosystem services and ethical values. One part of the 

survey gave the respondents the opportunity to value these services corresponding to 

their importance for him/her. Table 7 presents the mean valuation for the forestry 

attitudes as well as the summaries of two different regression analysis, a linear 

regression and a binary probit model, where WTP was the dependent variable.  

 

Table 7: Non-market goods influence 

Variable Mean Coeff1 S.E1 t  Prob1 Coeff2 S.E2 z  Prob2 

Recreational 3.9 0.21 1.47 0.14 0.89 -0.09 0.07 -1.34 0.18 
Carbon 
Sequestering 

5.79 -0.74 2.31 -0.32 0.75 -0.01 0.11 -0.1 0.92 

Biodiversity 5.82 -0.77 0.61 -0.13 0.9 -0.09 0.13 -0.74 0.46 
Pollination 5.27 0.23 2.15 0.57 0.57 0.08 0.11 0.79 0.43 
Bequest  5.36 -2.51 2.83 -0.89 0.38 -0.08 0.13 -0.62 0.54 
Altruistic 5.39 5.44* 3.02 1.8 0.07 0.56*** 0.15 3.08 0.00 
Existence 5.42 1.49 2.46 0.61 0.55 0.04 0.11 0.36 0.72 
1 Indicate a linear regression model and value. 
2 is a binary probit model. 
- * indicates a significance at a 10% level. 
-*** indicates a significance at a 1% level. 
 

As indicated in Table 7 the highest valued non-market good is biodiversity, suggesting 

that the population of Luleå valued the different animals and species living in the forest 

of Rutvik the most (mean = 5.82). The lowest valued non-market good according to the 

mean, was recreational values even though the recreational possibilities in the area was 

presented to the respondent. This could be low due to the relatively remote location of 

Rutvik for the general public. The mean of recreation was equal to 3.9 and thereby the 

lowest mean value. 

 

In Table 7 the only statistically significant variable is the altruistic value. If the 

respondent was to choose one more unit of relevance in the ranking scale presented in 

the survey (1-7), they had the additional increase WTP of 5.4 SEK, in the linear 

regression model. The probit model suggests that one additional altruistic value would 

increase the probability of having a WTP by 56.4%. No other influential factor could be 

interpreted as statistical significant. The linear regression model indicates negative 
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impacts on WTP for increase values of carbon absorption, biodiversity and the bequest 

value. The binary probit model also gave the same indicated answers adding the 

recreational value. This results are fundamentally wrong and most likely not true. 

However, the variables are not statistical significant. 

 

Why did we get these theoretical unexpected answers? It is probably hard to understand 

why the respondents answered the way they did. Studies that have been discussed 

before, such as Horne et al. (2005) and Krieger (2001), indicated that non-market goods 

can work as trade-offs. Since this is the fact, it might be possible that respondents 

ranged the goods between each other. One respondent might value biodiversity the 

most, but answered in a very low interval, stating a low number of biodiversity which 

still is the highest. This person turned out to have a WTP in the third and final part of 

the survey. Another respondent that also valuated biodiversity the most, might answered 

in a higher interval, where biodiversity got a higher value, however this respondent did 

not have a WTP.  

 

 

6.4 Optimal rotation period 

In order to determine the optimal rotation periods for a private owner versus a social 

planner, a comparison between the results from Equations (10) and (14) has been made. 

Equation 7 will give the optimal rotation for a private owner, where non-market values 

are not included. Two figures are presented, Figure 8 and Figure 9, where the results for 

both pine and fir are illustrated as the NPV of the profits for a Faustmann, and a 

Faustmann-Hartman condition.  

 

Figure 8 depicts the optimal rotation for pine, given the values presented for Equation 

(10) in Chapter 2 and Chapter 5. The horizontal axis gives the time (years) and the 

vertical axis represent the NPV of profit per hectare. The graph illustrates two curves, a 

grey and a black. The black curve shows how the NPV of profits change over time and 

the forest owner would like to harvest where this curve is maximized (the highest 

point). According to the Faustmann rotation, the forest owner should harvest and replant 

when the age of the forest is 56. The first seven years would give a negative profit for 

the forest owner, but are illustrated in Figure 8 as zero. The grey curve in Figure 8 

depicts the Faustmann-Hartman condition for pine, where the non-market values are 
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considered. The WTP used was 137 SEK for m3 per hectare and were used as b0 in 

Equation (8), along with the peak of 150 years (b1) for amenity values. The social 

planner will use the grey curve for maximizing the NPV of profits, where the optimal 

rotation period is 58 years. A notable matter for the Faustmann-Hartman curve (grey) is 

that the curve illustrates a shift upward from the Faustmann curve (black), since the 

benefit (B) is included. The difference in NPV of the profit between the lines is 

therefore interpret as the value added from the estimated value of preserving the forest 

area. 

 

 
Figure 8: Optimal rotation for pine 

 

The same estimations were done for Spruce, where the results from Equation (10) and 

(14) were compared for spruce. The results are presented in Figure 9. The Faustmann 

solution indicated that a private forest owner maximized the NPV of profits at year 75. 

The Faustmann-Hartman solution for spruce indicates that the forest instead should be 

harvest and replant at year 78.  
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Figure 9: Optimal rotation for spruce 

The results indicate that adding the non-market values in form of use and non-use 

values would extend the rotation period on pine and spruce with two and three years 

respectively. The forest would be left standing a little longer, in order to meet the 

society´s benefit from it. The society would lose benefits (in form of profits) if only the 

forest owner’s preferences were considered.  
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CHAPTER 7  

CONCLUSIONS & DISCUSSION 

 

 

 

 

7.1 Environmental valuation 

The present study used an empirical methodology to estimate the purpose of the study; a 

WTP for preserving a specific forest area in Rutvik. The results indicate that the 

aggregated population of Luleå has a WTP just short of 1,000,000 SEK in order to 

preserve the forest area. Furthermore, the results indicate that respondents with an 

income lower than 30,000 SEK would have a lower WTP (15.4 SEK) than respondents 

with an income above 30,000 SEK. Furthermore, the results indicate that people living 

inside a closer marked area had 56% higher probability of having a WTP toward forest 

conservation. Altruistic values had a positive and significant impact on the respondents 

WTP. If a respondent increased the ranked value of the non-market good (altruistic) the 

WTP would increase by 5.4 SEK. 

 

Two unexpected results from the socio-economic attributes impact on the WTP is age 

and educational level of the respondent. In the linear regression analysis both 

coefficients had a negative impact, which indicates that younger people and less 

educated people would have a lower WTP of conserving the forest. The negative impact 

for these two variables was unexpected since higher age and higher education should 

fundamentally lead to higher WTP. Therefore, these results would be expected to have a 

positive impact. The explanation for this probably comes from the targeted meeting 

points of collecting data. Meeting points with students were used for data collection, 

giving the sample a younger and high education sample. Students also tend to have a 

low income along with a possibility of loans, hence giving the unexpected results an 

explanation. 

 

Part two of the survey investigated the respondent’s preferences towards different type 

of non-market goods provided by the forest. However, as mentioned, only altruistic 

value had a significant result. Recreation, biodiversity, carbon sequestering and bequest 
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values all had an unexpected impact on the respondents WTP. These values all had a 

negative impact on the WTP, however not significant. For example, if a respondent had 

an increased value for recreation, their WTP would decrease. One explanation of the 

unexpected results could be that respondents have different approaches towards the 

ranking system, where trade-offs could be made. People that tend to answer high values 

with trade-offs on the scale from 1-7 might answer zero WTP in the third part. In 

contrast, another respondent with lower preference toward the scale system might have 

answered lower value in their trade-off ranking, but had a WTP in the last open-ended 

question. 

 

The present study had estimated WTP that was not extraordinaire and unlikely in 

comparison the reviewed literature (e.g. Barrio & Loureiro, 2010; Lehtonen et al. 2003), 

which both had higher estimated WTP, but for a much larger forest area. Since no exact 

measure for the forest area is giving in the two studies it is hard to compare the WTP in 

exact measurement terms, but the results in the present study would most likely be 

higher in WTP per hectare, since the forest area in Rutvik is small. The higher value of 

WTP per hectare could be explained by the preferences Swedish people have towards 

forest. According to Hörnsten & Fredman (2000) there is a strong tradition of using the 

forest in Sweden and that people would have a positive WTP to avoid further distance 

to forest areas. This could be one explanation for the higher WTP per hectare compared 

to current literature. 

 

The unexpected results from the second section of the survey, the quality changes of 

non-market goods, might be better estimated using the CE method, which captures 

quality changes better than the CV method (Perman et al., 2001; Boxall et al., 2006). 

Further research is encouraged for measuring the influential factors of WTP, where CE 

might be an alternative method. 

 

The results might be applicable for forest areas with the same forest properties as in 

Rutvik. Most likely, the forest areas surrounding Luleå have the same properties, hence 

it might be possible to further extend and calculate the benefit of the total forest areas in 

Luleå municipality. However, since there where some differences between the sample- 

and the population characteristics, these suggestions should be carefully considered. 
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Furthermore, using alternative methods might give different results as Perman et al. 

(2011) argues. 

 

7.2 Society’s optimal rotation 

The present study used a comparison between the Faustmann- and Faustmann-Hartman 

conditions, in order to apply the empirically found results in a relevant model for further 

findings. Using and comparing these two conditions to each other gave an indication on 

how the forest management would change using the society’s total benefit of the forest 

area. Pine and spruce were separately used in both the Faustmann and the Faustmann-

Hartman condition where the result indicated that the optimal forest age before 

harvesting should increase two years for pine and three years for spruce.  

 

The present study argues that the forest area should be preserved a little longer in order 

to meet the society’s optimal utility. However, it might be practically hard to implement 

an instrument to meet the satisfaction for all parts. Horne (2006) made an attempt to 

establish a contract between forest managers and environmental organizations or forest 

owner-unions. The contract attributes included compensation/ha/year (WTP in the 

present study), duration or contract and cancellation policy.  

 

The estimated WTP could also be used in other theoretical models such as a cost-benefit 

analysis. The cost-benefit analysis puts costs of the standing forest versus the benefit, 

where a harvest decision would be decided if the costs of the stand would be bigger than 

the benefit. However, a cost-benefit analysis might be more suitable for a case of 

deforestation, since harvesting does mean that a new forest will grow back. If the forest 

benefit from the area stand would be larger than the costs, it would indicate non-

deforestation. The use of a cost-benefit analysis will therefore be appropriate for a study 

with a different purpose, but where the estimated WTP can be included.  
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APPENDIX 1: HISTORICAL PRICE DEVELOPMENT OF TIMBER 
 Pine Spruce 

Year North Middle South Average North Middle South  Average 

2016 438 449 497 461 416 468 582 515 

2015 435 464 527 478 397 488 584 521 

2014 414 449 498 454 380 466 540 492 

2013 440 421 471 439 394 438 501 466 

2012 468 460 507 474 419 464 536 495 

2011 525 517 559 532 450 519 565 541 

2010 498 509 531 515 433 485 555 517 

2009 500 438 456 456 439 394 443 423 

2008 524 492 492 498 469 437 446 445 

2007 466 460 434 450 412 438 439 437 

2006 402 409 357 398 348 391 364 371 

2005 410 361 256 312 339 334 266 288 

2004 397 403 409 404 331 394 425 398 

Source: Skogsstyrelsen (2016).  
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APPENDIX 2: CURRENT STUDIES WTP 

A summary of current literatures willingness to pay.  
 

Author/Authors Year of 
publication 

Mean 
observations 

Median 
observations 

WTPppp$08 MWTPppp$08 

Adams et al. 2007 3  0.75-1.12  
Amirnejad et al. 2006 1  34.32  
Bernath & 
Roschewitz 

2008 1 1 57.26 32.54 

Broberg 2007 1  35.43  
Duthy 2002 1 1 16.98 8.99 
Gregory 2000 3  17.43-61.62  
Hadker et al. 1997 1  11.50  
Haefele et al. 1992 4  28.58-157.40  
Hoen & Winther 1993 6 6 20.93-67.56 6.81-35.04 
Horton et al. 2003 2  56.08-75.92  
Hung et al. 2007 1  8.20  
Hutchinson & 
Chilton 

1999 2  45.19-58.12  

Klebler 2001 1 1 70.66 39.67 
Kniivilä et al. 2002 1  46.76  
Köhlin 2001 2  21.48-50.62  
Kramer & Mercer 1997 2  32.22-47.57  
Kwak et al. 2003 1  2.37  
Lehtonen et al. 2003 1 1 252.89 95.43 
Lockwood et al. 1993 3 1 70.04-288.05 58.74 
Loomis et al. 1996 2 1 49.11-146.50 129.17 
Loomis et al. 1993 6 3 64.39-288.06 0-33.89 
Mäntymaa et al. 2002 3  278.86-

473.11 
 

Mattsson & Li 1993 4  383.11-
1019.18 

 

Mattsson & Li 1994 2  365.43-
563.70 

 

Mill et al. 2007 3 3 44.37-53.64 60.06-170.58 
Pouta 2005 2  304.92-

490.90 
 

Reaves et al. 1999 3  10.79-17.12  
Sattout et al. 2007 5 5 22.22-52.96 2.39-20.78 
Scarpa et al. 2000 19 19 2.45-6.32 1.81-4.68 
Shechter et al. 1998 4 4 16.69-23.32 5.62-14.05 
Svedsäter 2000 2  69.82-85.28  
Tyrväinen 2001 3  100.04-

228.48 
 

Tyrväinen & 
Väänänen 

1998 3 2 171.82-
280.91 

136.37-136.37 

Veisten & Narvud 2006 2 2 3.78-6.42 1.132-.78 
Walsh et al. 1990 1  101.60  
WTP is mean and MWTP is the median. 
 
Source: Adapted from Barrio and Loureiro (2010). 
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APPENDIX 3: MATHEMATICAL DERIVATION OF FAUSTMANN 

 

 

𝑁𝑉 =   
𝑝×𝑉 𝑇 − 𝑐
𝑒!!×! − 1  

 

Maximizing this by first order condition: 

 

𝜕𝑁𝑉
𝜕𝑇

= −𝑖×
𝑝× 𝜕𝑉 𝑇

𝜕𝑇 − 𝑐 ×𝑒!×!

(𝑒!×! − 1)!
+   
𝑝× 𝜕𝑉 𝑇

𝜕𝑇
𝑒!×! − 1

= 0 

 

Rearranging gives: 

𝑝×
𝜕𝑉 𝑇
𝜕𝑇 = 𝑖×

𝑝×𝑉 𝑇 − 𝑐×𝑒!×!

𝑒!×! − 1  

 

Dividing both right hand and left hand with 𝑝×𝑉 𝑇 − 𝑐  gives: 

𝑝× 𝜕𝑉 𝑇
𝜕𝑇

𝑝×𝑉 𝑇 − 𝑐 =
𝑖×𝑒!×!

𝑒!×! − 1 

 

Where the right hand side can be rewritten by 𝑖/(1− 𝑒!!×!) which gives the 

Faustmann condition: 

𝑝× 𝜕𝑉(𝑇)𝜕𝑇
𝑝×𝑉 𝑇 − 𝑐 =

𝑖
1− 𝑒!!×! 

 

This can be rewritten to the more commonly used condition: 

 

𝑝×
𝜕𝑉(𝑇)
𝜕𝑇 = 𝑖× 𝑝×𝑉(𝑇) + 𝑖×

𝑝×𝑉 𝑇 − 𝑐
𝑒!!×! − 1 − 𝑐  
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APPENDIX 4: GEOGRAPHICAL RESIDENTIAL MAP 
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APPENDIX 5: FUNCTIONS FOR UPPER HEIGHT (UH) 

These functions follow the calculations of Skogforsk, (2007). 

UHpine = Apine / (2 + Bpine / Cpine)  

Apine = rpine + HK + 23.8 

Bpine = 29582 / t1.7829 

Cpine = rpine + HK – 28.3 

rpine = ((HK 23.8)2 + 29582 * HK / TK
1.7829)0.5 

 

UHspruce = Aspruce / (2 + Bspruce / Cspruce) 

Aspruce = rspruce + HK + 37.75 

Bspruce = 5981.2 / t1.5978 

Cspruce = rfir + HK – 37.75 

rspruce = ((HK – 37.75)2 + 5981.2 * HK / TK
1.5978)0.5 
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APPENDIX 6: REGRESSION RESULTS 
 

BINARY PROBABILITY REGRESSION 
 
|-> PROBIT;Lhs=WTPPROB;Rhs=ONE,AGE,GENDUM,INC30,EDUUNI,HOUS3,AREAONE,RECRE,CO2 
    ,BIOLOG,POLL,FUTURE,NOWDAYS,EXIST$ 
Normal exit:   7 iterations. Status=0, F=    90.05069 
 
----------------------------------------------------------------------------- 
Binomial Probit Model 
Dependent variable              WTPPROB 
Log likelihood function       -90.05069 
Restricted log likelihood    -109.24793 
Chi squared [  13 d.f.]        38.39449 
Significance level               .00025 
McFadden Pseudo R-squared      .1757218 
Estimation based on N =    172, K =  14 
Inf.Cr.AIC  =    208.1 AIC/N =    1.210 
Model estimated: Apr 25, 2017, 14:19:21 
Hosmer-Lemeshow chi-squared =   5.46831 
P-value=  .70655 with deg.fr. =       8 
--------+-------------------------------------------------------------------- 
        |                  Standard            Prob.      95% Confidence 
 WTPPROB|  Coefficient       Error       z    |z|>Z*         Interval 
--------+-------------------------------------------------------------------- 
        |Index function for probability 
Constant|   -2.85132***      .84743    -3.36  .0008    -4.51226  -1.19038 
     AGE|    -.00588         .00915     -.64  .5203     -.02381    .01205 
  GENDUM|    -.05791         .23887     -.24  .8084     -.52609    .41027 
   INC30|     .50825*        .28905     1.76  .0787     -.05828   1.07478 
  EDUUNI|    -.05221         .24380     -.21  .8304     -.53006    .42564 
   HOUS3|     .32577         .24539     1.33  .1843     -.15519    .80674 
 AREAONE|     .69171**       .28492     2.43  .0152      .13328   1.25015 
   RECRE|    -.09128         .06818    -1.34  .1806     -.22492    .04235 
     CO2|    -.01106         .11280     -.10  .9219     -.23215    .21003 
  BIOLOG|    -.09311         .12607     -.74  .4602     -.34020    .15398 
    POLL|     .08448         .10689      .79  .4294     -.12503    .29398 
  FUTURE|    -.07761         .12567     -.62  .5368     -.32393    .16870 
 NOWDAYS|     .46421***      .15094     3.08  .0021      .16837    .76004 
   EXIST|     .04102         .11392      .36  .7188     -.18226    .26431 
--------+-------------------------------------------------------------------- 
Note: ***, **, * ==>  Significance at 1%, 5%, 10% level. 
----------------------------------------------------------------------------- 

 
LINEAR REGRESSION 

 
|-> REGRESS;Lhs=WTP;Rhs=ONE,AGE,RECRE,CO2,BIOLOG,POLL,FUTURE,NOWDAYS,EXIST 
    ,GENDUM,INC30,EDUUNI,HOUS3,AREAONE$ 
 
----------------------------------------------------------------------------- 
Ordinary     least squares regression ............ 
LHS=WTP      Mean                 =       15.93023 
             Standard deviation   =       31.22276 
----------   No. of observations  =            172  DegFreedom   Mean square 
Regression   Sum of Squares       =        23779.6          13    1829.20230 
Residual     Sum of Squares       =        142922.         158     904.56666 
Total        Sum of Squares       =        166701.         171     974.86060 
----------   Standard error of e  =       30.07601  Root MSE        28.82602 
Fit          R-squared            =         .14265  R-bar squared     .07211 
Model test   F[ 13,   158]        =        2.02219  Prob F > F*       .02208 
Model was estimated on Apr 25, 2017 at 03:06:31 PM 
--------+-------------------------------------------------------------------- 
        |                  Standard            Prob.      95% Confidence 
     WTP|  Coefficient       Error       t    |t|>T*         Interval 
--------+-------------------------------------------------------------------- 
Constant|   -18.5659       16.09159    -1.15  .2503    -50.1049   12.9730 



62 
 

     AGE|     .01786         .17746      .10  .9200     -.32995    .36567 
   RECRE|     .21165        1.46352      .14  .8852    -2.65680   3.08010 
     CO2|    -.74271        2.30754     -.32  .7480    -5.26541   3.77998 
  BIOLOG|    -.07725         .60675     -.13  .8988    -1.26645   1.11195 
    POLL|    1.23064        2.15033      .57  .5679    -2.98392   5.44520 
  FUTURE|   -2.50540        2.82725     -.89  .3769    -8.04672   3.03591 
 NOWDAYS|    5.44104*       3.02144     1.80  .0736     -.48088  11.36296 
   EXIST|    1.49166        2.46138      .61  .5454    -3.33255   6.31587 
  GENDUM|    2.71235        5.01514      .54  .5894    -7.11714  12.54184 
   INC30|    15.4318**      6.07690     2.54  .0121      3.5213   27.3423 
  EDUUNI|   -3.30178        5.25315     -.63  .5306   -13.59776   6.99420 
   HOUS3|   -2.39853        5.34801     -.45  .6544   -12.88044   8.08337 
 AREAONE|    7.13299        5.73472     1.24  .2154    -4.10686  18.37284 
--------+-------------------------------------------------------------------- 
Note: ***, **, * ==>  Significance at 1%, 5%, 10% level. 
----------------------------------------------------------------------------- 
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APPENDIX 7: SURVEY 

The Forests Total Economic Value 

The purpose of this study is to make an appreciation of the values that the forests 

generate, including the values that are not valued in traditional markets. To study this 

we are interested in your valuation of the different services that the forest can offer. For 

decision makers to make as informed and good decisions as possible it is important for 

them to gain an estimation of what individual’s in society value. Remember that there 

are no right or wrongs and the answers are anonymous.   

 

Satellite map over Forest area in Rutvik 

 
 
There are three areas marked on the map, one red, one green and one blue. The red area 
is owned by Luleå municipality and belongs to a nature reserve. The green and blue area 
are today owned by private forest owners. The blue area has been harvested and is 
shown later in picture form. The green area is researched in this study and is a privately 
owned unharvest area. In this area the forests are mostly pine and fir but there is also 
some birch. The green area is close to the society of Rutvik and include a skiing track. 
There are several ski tracks in the green area.   
 
 
 
 
Below there are some general question about your background.  

1. Age  

 
 
2. Gender  
Mark only one oval. 

§ Male  
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§ Women  
 
3. Income pre tax 
Mark only one oval. 

§ 0 - 10 000 SEK/month  

§ 10 001 - 20 000 SEK/month  

§ 20 001 - 20 0000 SEK/month  

§ 30 001 - 40 000 SEK/month  

§ 40 001 - 50 000 SEK/month  

§ 50 001 - 60 000 SEK/month  

§ 60 001 SEK/month or more  
 
4. Education level  
Mark only one oval. 

§ Elementary school  

§ High school  

§ Komvux  

§ University  

§ Other 
 
5.  Where do you live? 
Mark only one oval. 

§ I live in Luleå town.  

§ I live in Luleå town, but in Luleå Municipality.   

§ I live outside Luleå Municipality.  
 
5.1 If you chose ”I live in luleå town” answer the following question 
otherwise continue to the next question.  
What district do you live in? 
Mark only one oval. 
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A table with the corresponding districts in the town of Luleå was 
distributed. 
5.2 If you chose ”I live outside Luleå town, but in Luleå commune” 
answer the following question.  
Which district do you live in? 
Mark only one oval. 
A table with the corresponding districts outside the town of Luleå but in 
Luleå commune was distributed. 
6. How many family members live under your roof?  
Mark only one oval. 

§ 1-2  

§ 3-4  

§ 5-6  

§ 7 or more  
 
7. Resident form  
Mark only one oval. 

§ House  

§ Rental  

§ co-operative apartment  

§ Other  

 
Valuation of the forest in Rutvik 

In this part of the study we are interested of you valuing how important 
different services that the forest in Rutvik (the green area) can offer you. Your 
task is to identify how important these services are for you by marking a 
number between 1-7. Where 1 is not important and 7 is very important. 

 
 
 
8. Recreation  
Recreation is the spare time activities that many preform in the forest area. 
These can be mushroom and berry picking, taking walks and hunting or 
camping. How important are these services for you? 
Mark only one oval. 

 1 2 3 4 5 6 7  

Not important        Very important 
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9. The forests ability to absorb carbon dioxide.  
One of the forests many advantages are its consumption of carbon dioxide 
(CO2). This makes the air more oxygenized at the same times as removing 
substances that contribute to negative climate changes. How important is 
the ability to absorb carbon dioxide?   
Mark only one oval. 

 1 2 3 4 5 6 7  

Not important        Very important 

 
10. Biological biodiversity  
In Rutvik there are many plants and animals. A change to the forest can 
mean a change for the animals that live there. How important is the forest 
contribution to the biodiversity 
Mark only one oval. 

 1 2 3 4 5 6 7  

Not important        Very important 

 
11. Pollination  
Pollen is transported with the wind to pine and fir forests to fertilize the 
trees, which in turn will lead to cones falling to the ground and creating 
new trees. How important is this process for you?  
Mark only one oval. 

 1 2 3 4 5 6 7  

Not important        Very important 

12. Future generations 
There can be a value in the forest being left untouched and therefore can 
be consumed by future generations. How important is it for you that future 
generations can use the forest? 
Mark only one oval. 

 1 2 3 4 5 6 7  

Not important        Very important 

 
13. Current generations  
It can be important for an individual to have other people of current 
generations use the forest. How important do you think it is that 
other people can use the forest? 
Mark only one oval. 

 1 2 3 4 5 6 7  

Not important        Very important 

 
14. Forests existance  
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An existence value means that you value the forest existing even though 
you cannot use it. Do you think the forest has a value through existing 
even though you cannot use it?  
Mark only one oval. 

 1 2 3 4 5 6 7  

Not important         Very important  

 
15. Is there any other service that have not been described here that 
you value? If so, what kind of service? 

 
 

Your willingness to conserve the forest. 
This part is a valuation of the private forest in Rutvik. Here the question is 
posed: How much you would be willing to pay to avoid certain type of 
harvesting events. The sum that you submit is in SEK and is paid in one single 
moment in time. The total amount of untouched private forests (the green area) 
is about 10 hectares. This part is privately owned and can come to be 
harvested. Beyond this there is a blue area that has recently been harvested and 
is around 2 hectares. We are wondering how much you would be willing to pay 
to keep the green area intact. Below there are pictures of the two forest areas. 
Remember to give a reasonable sum that YOU would be willing to pay if the 
forest was assumed to be harvested. 
Picture 1. This is an example of how untouched forests in Rutvik (green 
area) looks like.  

 
Picture 2. Skiing track in the green area. 
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Picture 3. Below there are two examples of how the harvested forests in 
Rutvik (Blue area). 

 
Picture 4. Harvested forests in Rutvik. 
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How much would you be willing to pay to avoid harvesting in the 
green area so it continues to look like pictures 1 and 2. The sum can 
be everything from 0 SEK and up, it is paid as a lump payment 

 
   
Thank you for participating in the study! 
 
 


