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  ABSTRACT 

 

 

 

 

The purpose of this study was to analyse the welfare effects and the efficiency of fishing 

improvement measures in Byske, Kalix and Torne Rivers. A cost-benefit analysis was 

applied to analyse the efficiency of the projects and benefit transfer was applied to collect 

data from existing studies. One of the delimitations in this study was to exclude costs and 

benefits from fishery organizations. The accumulated total costs for fishing improvement 

projects from years 1998 to 2016 were estimated to be approximately 53.7 million SEK 

in 2011 prices. Sensitivity analysis using two different alternative scenarios without 

fishing improvement measures shows that the net present value (NPV) is greater with 

measures. With a 3.5% discount rate NPV was greater with than without the measures by 

approx. 163 million SEK in the first scenario and by approx. 85 million SEK in the second 

scenario. The conclusion from this study is that fishing improvement measures in Byske, 

Kalix and Torne Rivers have contributed to a social welfare net gain.  

 

  



 
 

SAMMANFATTNING 

 

 

 

 

Syfte med den här studien var att analysera samhällsekonomisk effekt och kostnads 

effektivitet av fiskeåtgärder i Byske, Kalix och Torne älv. En kostnads-nytto-analys 

användes för att analysera kostnadseffektivitet av fiskeåtgärder. En av de avgränsningar 

som har gjorts i denna studie var att exkludera kostnader och nyttor från 

fiskevårdsområdesföreningar. De ackumulerade totala fiskeåtgärdskostnaderna från 1998 

till 2016 värderades till cirka 53,7 miljoner kronor. Känslighetsanalys från två olika 

alternativa scenarion utan fiskeåtgärder visar att nettonuvärdet är större med åtgärder. 

Med en diskonteringsränta på 3,5 % visar resultaten att nettonuvärdet är större med än 

utan åtgärderna med en skillnad på cirka 163 miljoner SEK i det första alternativa 

scenariot och med en skillnad på cirka 85 miljoner SEK i det andra alternativa scenariot. 

Slutsatsen från denna studie är att de fiskeåtgärder som genomfördes i Byske, Kalix och 

Torne älv har varit samhällsekonomiskt effektiva.  
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CHAPTER 1  

INTRODUCTION 

 

 

 

 

This chapter is an introduction to this study, including background, purpose of the study, 

method, delimitations and assumptions made for this study.  

 

1.1 Background 

In Sweden there are 16 environmental quality objectives intended to cover all different 

types of environmental issues in Sweden. One of the many environmental quality 

objectives is called “flourishing lakes and streams”. As water is arguably the most 

important natural resource in the world, it is crucially important to strive for sustainability 

in water management. The purpose of this environmental quality objective is to protect 

biodiversity and ecological sustainability in lakes and streams.  

 

Lakes and streams are cultural heritage; they play an important role in the Swedish 

landscape and for outdoor activities such as fishing, swimming and other recreational 

purposes. Sweden has approximately 100 thousand lakes and 10 thousand kilometres of 

watercourses, which make a huge part of the Swedish landscape. According to a report 

written by Swedish Board of Agriculture & Swedish Agency for Marine and Water 

Management (2014), more than one million Swedish people engage in sport fishing every 

year. An investigation from 2006 estimated the Swedish people’s average expenditure on 

recreational fishing to be 1700 SEK per person and year. The biggest percentage of the 

expenditure was on fishing equipment and travel costs (Swedish Fishery Agency, 2008).    

 

Similarly to many other environments, lakes and streams in Sweden are threatened by 

human actions such as hydroelectric power, pollutants from industries, agriculture and 

forestry. According to the Swedish Environmental Protection Agency (2012) 

hydroelectric power is the biggest threat to biodiversity in lakes and rivers, due to many 

water species’ dependence on freely-floating rivers and stream. When it comes to rivers 

and streams in the north of Scandinavia and in the Torne River, forestry is stated to have 

the biggest impacts (Alanne et al., 2014). The authors state that lakes and rivers are 
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affected by forestry pollutants such as sediments, nutrients and metals through different 

forestry activities.  

 

In the Swedish history, log driving was a huge forestry activity which has changed the 

river ecosystem. Timber logs were transported by rivers; in order to make the process 

efficient, obstructing stones were moved away or destroyed. Small side streams were 

blocked to make it easier to concentrate the timber logs. This historical activity has 

damaged the water ecosystems, as important spawning grounds for freshwater species 

were removed for the purpose of log driving. Moreover, dams were also created for the 

purpose of log driving, which removed the possibility for fish to move between different 

watercourses.  

 

In the past decade, fishing agencies, authorities and fishing organizations have been 

working to improve the water environment in order to accomplish the environmental 

objective goal which is “flourishing lakes and streams”. In the Torne River, several 

measures and improvements has been done by the TRIWA project. The project has 

mainly focused on the forestry impacts and on restorations of the water environment 

(Alanne et al., 2014). In the Byske River, Skellefteå municipality has carried out a number 

of different types of river restoration and investments to improve fishing tourism 

(Skellefteå Municipality, 2017). A river restoration project was also carried out in the 

Kalix national river together with Överkalix municipality and Kalix River Co-operative 

society (Nilsson & Douglas, 2011).  

 

The result from these fishing improvement projects started to pay off as the amount 

numbers of salmon migration increases rapidly. During the year 2014, Torne River hit a 

record with 100 000 salmon migrating (Marakatt & Jones, 2015). The number of caught 

salmon in the Byske River has also increased between the years 2011 and 2015 (Byske 

River FVO, 2016). Likewise, the number of salmon migrating in Jokkfall, Kalix River, 

has increased, although it then decreased sharply in the year 2016 (Swedish Lappland 

Fishing , 2017).  

 

In 2016 the county administrative board of Norrbotten started a project to analyse the 

market benefits of water improvements in the Baltic Sea area. The project was 

commissioned by the Swedish Agency for Marine and Water Management in order to 



3 
 

evaluate the environmental projects related to water improvements in northern Sweden 

(Grahn et al, 2017). Although the market benefits were analysed in this project the full 

economic impact of fisheries measures remains an open question. It is thus interesting to 

analyse if the measures used to improve fishing were socioeconomically efficient as well 

as to find out fishing improvements’ contributions to the public welfare. 

 

1.2 The objective of the study 

The objective of this study is to analyse the social welfare effects of fisheries measures 

and the efficiency of the improvement projects. A cost-benefit analysis (CBA) will be 

applied to analyse whether or not fishing improvement measures in the chosen watershed 

area are social economically efficient from a CBA point of view.  

 

1.3 Method 

The chosen method for this study is Cost-Benefit analysis (CBA), where the costs and 

benefits from fisheries measures will be assessed in order to compare if the benefits 

exceed the costs of the measures. To analyse the benefit, changes in the fishery’s 

consumer and producer surplus will be examined. Secondary data from existing studies 

will be used to analyse both costs and benefits. 

 

1.4 Scope of the study and assumptions 

In order to make a proper CBA study, various information is needed. To collect raw data 

on all the information would be too much time consuming to complete this study. 

Therefore, this study will be based only on secondary data as mentioned above. Grahn et 

al. (2017) used Byske, Kalix and Torne for their case study to analyse market benefits 

from water improvement projects, and due to time limitations the same three rivers will 

be analysed in this study.  

 

This study will mainly focus on fresh water fishing related to sport and recreational 

fishing. Therefore, all types of commercial fishing activities will be excluded. Another 

important delimitation is to exclude all costs and benefits generated from fishery 

organizations in the watershed areas. The reason is also because of time limitation as a 

cost-benefit analysis is a comprehensive study already. It would also be too much work 

for volunteer workers in the fishing organizations to handpick the needed information 

because some of the projects have been completed several years ago. Furthermore, the 
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cost of fishery supervision was excluded from this study as it was only possible to 

categorize this specific cost for the Torne River and also because this cost is only affected 

marginally by the examined measures.   

 

One of the most important assumptions in this study was to assume that all the effects 

from fishing improvement projects occur from the year 2011 onward, through changes in 

the producers’ annual turnover and the anglers’ consumer surplus between the years 2011 

and 2020. It was also assumed that the entire effect of the measures had occurred by the 

year 2015, meaning that the producer and consumer surplus would stop increasing after 

the year 2015. The reason behind this assumption was because there were only economic 

data available for the time period between years 2011 and 2015. It is most unrealistic to 

assume that the effect would stop after year 2015, which is why it was assumed that the 

effect would stabilize after the year 2015 and continues for five more years in that trend.  

 

The time period between years 2011 and 2020 was then used to estimate the producer and 

consumer surplus in this study. Therefore, the future values between the years 2016 and 

2020 were estimated based on the assumption that fishing improvements stayed the same 

after the year 2015. In order to be able to compare the values and result from different 

time periods, the year 2011 was chosen as a baseline, which means that all the values 

were inflation adjusted and discounted to 2011 values.  
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CHAPTER 2 

BYSKE, KALIX AND TORNE RIVERS: AN OVERVIEW 

 

 

 

 

This chapter will introduce the three chosen rivers with background information on the 

rivers themselves, as well as on fishing improvement projects which have been done in 

these rivers.  

 

Source: SMHI (2010)  

 

Figure 1 represent a map over the three chosen rivers where Torneälven is Torne River, 

Kalixälven is Kalix River and Byskeälven is Byske River. 

 

Figure 1. Maps of rivers in Sweden 
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2.1 Byske River 

The Byske River is a river which flows from the county of Norrbotten to the county of 

Västerbotten. The river has its starting point in the Arvidsjaur municipality and flows 

through Byske municipality into the Bothnian bay. The total watershed area is 3660 km² 

and the total river length is 200 km, half of which is in Norrbotten County. The river is 

one of the most popular salmon fishing areas in northern Sweden with a stable salmon 

population. Apart from salmon, there are other valuable water species such as salmon 

trout and fresh water pearl mussels. Thanks to its wild fish species, as well as its natural 

river flow, the Byske River has been designated as a part of Natura 2000.  

 

Natura 2000 is a European Union network project with the aim of protecting and 

preserving the most valuable nature areas and species in the EU countries. Byske River 

is protected from hydropower construction; furthermore the water environment and the 

fresh water mussels are strictly protected. The river was used for log driving during the 

20th century which affected the biology of the river. According to the County 

Administrative Board (2007) several restoration measures have been carried out in the 

river, but there are still some damages left from log driving.  

 

2.2 Kalix and Torne River 

Kalix River is a river that flows in Norrbotten County from the mountain of Kebnekaise 

and Kaitum Mountain (Hanneberg, 1991). The river is 450 km long and its total watershed 

area is 18 000 km², making it the third largest river in Norrbotten County. Torne River is 

the largest river in northern Sweden and it is 510km long with the river area of 25 393.2 

km² (SMHI, 2002). The Torne River flows from Torneträsk to the Bothnian Sea in 

Haparanda munipalicity and the river is a border line between Finland and Sweden. Kalix 

and Torne River meets at Junosuando as 50% of Torne river flows into Kalix River from 

that point. (NE, 2017).  

 

Similarly to Byske River, both Kalix and Torne River are a part of the Natura 2000 project 

due to their natural river flow. There are two small hydropower plants in tributaries of the 

Torne River, one each in Sweden and Finland, yet it is still counted as an untouched river. 

What makes Kalix and Torne Rivers unique is the natural reproduction of salmon and 

salmon trout. It is considered to be the largest natural grown salmon population area in 

Sweden. One of the most important purposes of Natura 2000 in Kalix and Torne River is 
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to make sure that the water level is as natural as possible as well as to preserve the wild 

salmon species (County Administrative Board of Norrbotten, 2007).  

 

Both rivers are polluted by forestry activities, and have been damaged by draining and 

log driving. For this reason, several river restoration measures have been made, such as 

reinstallation of stones and replacing spawning ground for fish, which require gravels in 

the river bottom (County Administrative Board of Norrbotten, 2007). The Torne River 

International Watershed (TRIWA) project is an EU project which gathers many agencies 

with the purpose of investigating the forestry impacts on the river and of counteracting 

the negative impacts in Torne River (Alanne et al., 2014).  

 

Apart from the Natura 2000 project, measures that aim to improve fishing are for example 

fishing regulations determining when people are allowed to fish or how they are allowed 

to fish. There are also catch limits in order to make the fishery sustainable (Grahn et al., 

2017).   
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CHAPTER 3 

LITERATURE REVIEW 

 

 

 

 

In this chapter, previous studies and literature related to river restorations and cost-benefit 

analysis will be presented. The purpose of this chapter is to deepen the knowledge on how 

to apply cost-benefit method in relevant studies.  

 

3.1 Previous literature on cost-benefit analysis on river restoration 

Dahlberg & Johansson (2006) analysed the net socioeconomic benefit of river restoration 

in Lilla Luleå River using cost-benefit analysis. The aim of the study was to analyse if it 

would be socioeconomically profitable to restore Lilla Luleå River for the purpose of 

recreational fishing. Letsi hydropower is placed in the Lilla Luleå River, causing most 

parts of the downstream river to dry out. The restoration of the river would on the other 

hand cause losses in hydropower production. In addition, fish releases into the river would 

also be needed in order to restore the river to its original condition.  

 

The authors counted the creation of benefits from recreational fishing and fishing ticket 

sales as the benefits from restoring the river. In order to restore the river, Letsi 

hydropower would need to release 10m³ water per second; this calculation was made by 

Jokkmokk fishing club. The loss of electricity production from releasing 10m³ was 

estimated at 16 300 kWh per hour. The loss of hydropower production was calculated by 

multiplying 16 300kWh by the electricity price from year 2005 which was 0.27 SEK per 

kWh. The cost of the loss in hydropower production was estimated at 4 400 SEK per hour 

and 5 900 000 SEK per year. A time period of 20 years was chosen to calculate cost and 

benefits.  

 

The total cost for the hydropower company in 20 years was estimated to 95 700 000 SEK 

with a 5 % discount rate. The authors also present calculations with 1 % and 10 % discount 

rates for the whole analysis. The cost for fish releases was calculated by using the size of 

the fish population in Kaitum River. The authors made two different calculations based 

on two models. In the first model 3000 fish would be released every year during 20 years. 
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The total costs were estimated at 3 700 000 SEK with a 5 % discount rate. In the second 

model, 3000 fish would be released every year for 7 years, after which 1500 fish would 

be released every year for 13 years. The total present value of this cost was estimated at 

2 700 000 SEK with 5 % discount rate.  

 

To estimate the recreational value from Lilla Luleå River’s downstream, the authors used 

recreational values from Kaitum River, estimated as the anglers’ willingness to pay 

(Paulrud, 2004). The total willingness to pay in Kaitum River was estimated to be 631 

SEK per person and day. The total number of visitors per year was compared with 

Laisvall River which has 400 visitors per year as measured through fishing ticket sales. 

The total recreational value for 20 years was estimated to 3 100 000 SEK. Income from 

ticket sales for 20 years was calculated to be 250 000 SEK. This calculation was based 

on 400 tickets sales per year with a price of 50 SEK per ticket. The results from the study 

showed that it would not be socioeconomically profitable to restore the Lilla Luleå River. 

The total deadweight loss from the restoration was estimated to be between 62 530 000 

SEK and 142 440 000 SEK during the study period.  

 

Bostedt et al. (2016) investigated marine protected areas from a national economic 

perspective using cost-benefit analysis (CBA). The purpose of the paper was to describe 

the meaning of CBA and to guide how to use CBA when analysing the social benefits 

from a marine protected area. Furthermore the aim of the paper was also to give examples 

on how to find available data needed for this type of study. A marine protected area has 

limited fishing possibilities; in the paper the authors state that this method would be a 

cheaper and more effective way to protect the fish stock than the traditional way.  

 

Data from Recreational Fishing in Sweden was used to estimate an econometric model 

for the demand function for fishing days. The author also used an econometric model to 

calculate changes in how much the anglers value a fishing day when the chances for 

catching fish increases. The analyses showed that if the catch increases by 10 % for 

Coregonus in the Bothnian Sea, the fishing value would be increased by a total amount 

of 136 SEK per year. The present value of the increased catches of the same fish was 

estimated to be 4 533 SEK per year with a 3% discount rate. The authors show that cost-

benefit analysis is a well-established tool to analyse the costs and benefits of economic 

or political works and projects.  
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Söderholm et al. (2015) evaluated public agencies work on socioeconomic analysis 

associated with water and the marine environment. The authors present several examples 

on different types of socioeconomic analysis including cost-benefit analysis. Some 

commonly occurring factors when using cost-benefit analysis has been pointed out, such 

as a basic list of pro and cons without any explicit description. Söderholm et al. (2015) 

also pointed out the importance of defining factors which will be compared against each 

other. Without an explicit comparison with an alternative outcome, the analysis will not 

be complete. According to the authors this is one of the most important parts when using 

cost-benefit analysis (CBA) method, claiming that economics is about choosing. Without 

a well-defined alternative, the interpretation of the CBA will be meaningless.  

 

Another common problem with CBA is generalizing the result which refers to when only 

a limited branch and a small group of people are included in the study, but presented as 

aggregate socioeconomic value. The problem with this kind of analysis is because it 

presents distributional impacts instead of the total socioeconomic value. In this study 

generalization will be avoided as much as possible. However, since the analysis will be 

based on secondary data generalizations in some area might be difficult to avoid, such as 

when calculating the consumer surplus.  

 

The paper by Söderholm et al. (2015) is relevant for this study as it provides many useful 

tips when using cost-benefit analysis method for socioeconomic analysis. To know these 

common mistakes from previous studies will improve this study. In this analysis, it has 

been mentioned clearly that benefits will be measured by using the consumer and 

producer surplus to avoid the explicit description issue. Additionally, both anglers’ and 

the business side of benefits will be presented with quantitative values. To avoid the 

comparison issue, two alternative scenarios without any fishing improvement measures 

will be analysed. The three different outcomes, with and without measures, will then be 

discussed. 

 

Thomas & Blakemore (2007) carried out a cost-benefit (CBA) analysis for salmonid 

spawning habitants in Wye River, United Kingdom. The study focuses on the direct 

benefits generated for the anglers; on the cost side the restoration costs and losses of 

farming output was analysed. The Wye River was once the world’s most famous salmon 
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fishery, but because of overfishing the catch has declined. Nonetheless, the business in 

the area still relies on fishing tourism. The contingent valuation method (CVM) was used 

to create a survey which was sent to the anglers who uses the Wye River. The survey was 

sent to 80 respondents and the response rate was 65 %.  

 

The project was related to the Wye Habitat Improvement Project (WHIP) which was 

about river restoration to improve salmon spawning. It was assumed that this 

improvement project might reduce the agricultural production even though it might 

increase the benefits for anglers and fishing tourism which is why willingness to accept 

(WTA) was applied to measure output losses from farmers. They made a combination of 

face-to-face and postal surveys to analyse WTA from 12 farmers which represent 60 % 

of farmers operating in the river bank. Three different capital costs were included to 

derive the cost-benefit analysis; those were the total costs associated with the Duhonw 

habitat improvement and its administration, the total cost for similar restoration along the 

Wye River and the total WHIP budget for habitat restoration.  

 

The results show that 79 % of the respondents were willing to pay for the fishing 

improvement project and that the respondents were willing to pay a mean value of £49 

per year. The average amount of money each individual currently spent on Wye River 

was estimated to be £197 per year. The results from the farmer survey showed that 

farmers did not perceive the habitat improvement project as an extra cost or a threat to 

their agriculture production. The results from the cost-benefit analysis showed that the 

benefits were greater than the cost except for WHIP habitat restoration. In order to cover 

the WHIP costs, demand would have to increase by a multiple of 2 to 5 depending on the 

willingness to pay and the time delay. A conclusion from the authors is that habitat 

improvements should be implemented gradually, due to uncertainties on how much 

demand would increase. It is worth to mention that non-use benefits and indirect benefits 

were excluded from this study, meaning that the results might be different if all the 

benefits were included. Also, the small sample size and the lack of representativeness of 

the sample might also affect the result.  

 

Morimoto & Hope (2004) use cost-benefit analysis (CBA) for a hydropower project in 

Sri Lanka with the aim of evaluating the hydropower project in a way that is easy to 

understand for politicians and decision makers. The aim was also to include the 
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uncertainties in an understandable way in the CBA model. The Upper Kotmale 

hydropower project (UKHP) in Sri Lanka was used as the case study. The project aim 

was to decrease the power shortage problem caused by the increasing demand for 

electricity in the country by constructing a dam in the Kotmale reservoir. The estimated 

benefits from the UKHP project were the renewable and clean energy from hydropower 

and the expected contribution to the country’s economic growth.  

 

The costs associated with this project were construction costs, operation and maintenance 

cost, resettlement costs, accident costs, inundation and tourism losses. The data for this 

study was collected mainly from existing information such as reports. The authors also 

visited the project site and interviewed important people related to the project. The results 

showed that power generation, economic growth, construction cost and tourism loss had 

big impacts on the calculated net present value. The author’s conclusions on this study 

were that the UKHP project would be likely to have a positive effect; however, the authors 

also warn of the risk of obtaining a negative outcome.  

 

3.2 Economic valuation in the chosen rivers 

Paulrud (2000) carried out a willingness to pay study for sport fishing in Sweden with the 

aim to fill the information gap on the net benefit of recreational fishing. The author 

investigated willingness to pay in the Byske River by using the travel cost method. The 

survey had a response rate of 85 %, where 203 anglers out of 240 responded to the survey. 

The study mainly focused on the consumer surplus from sport fishing in the river. The 

consumer surplus for Byske River was estimated to be approximately 108 SEK per fishing 

day (1998). The total number of sport anglers in 1998 was estimated to be 10 000 people 

which generated 442 000 SEK from fishing ticket sales. The net value of fishing in the 

Byske River in year 1998 was estimated to 1.1 million SEK.  

 

Grahn et al. (2017) investigated the market benefits of fishing improvement measures in 

Kalix, Byske and Kalix River as mentioned in chapter one. They made a survey 

investigation, which was sent to 108 companies and fishery organizations. It is important 

to mention that those 108 are established around the watersheds area, and they were 

chosen because they had a direct connection to fishing tourism by selling fishing 

equipment or providing cottage and hotels for the anglers. The survey was supplemented 

with telephone interviews due to low response rates from the web survey. The final 
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response rate was then 30 respondents including companies and fishery organizations 

(Grahn et al, 2017). The companies and fishery organizations were asked to estimate the 

fishery related percentages of annual turnover for the years 2011 and 2015. 

 

The results from the survey show that the companies’ aggregate total annual turnover for 

year 2015 was approximately 126.2 million SEK which is an increase with 43.7 million 

SEK since year 2011. The fishery related annual turnover for year 2015 was estimated to 

circa 21.6% of the companies’ total annual turnover and 16.9% for year 2011. The results 

from the fishery organisations show that the aggregate annual turnover was estimated to 

2.3 million SEK for year 2015 which was an increase by 408 000 SEK since year 2011. 

The authors’ state that some of the reason for an increase in the fish populations in these 

rivers is the fishing improvement projects which has been applied to these rivers.  Grahn 

et al. (2017) also state that another important factor for the increase in fish population was 

due to a lower fish quota in the Baltic Sea which was decided by the EU in year 2012.  

 

Table 1. Summary on literature review 

Author Objective Method Result 

Dahlberg 

& 

Johansson 

(2006) 

Analyse socioeconomic 

efficiency of restoring the 

Lilla Luleå river.  

Cost-

benefit 

analysis  

It is not socioeconomically 

profitable to restore the river. 

Bostedt et 

al. (2016) 

To provide guidance on 

how to analyse 

socioeconomic benefits 

from marine projected area. 

Cost-

benefit 

analysis  

Cost-benefit analysis method 

is a well-established tool to 

analyse political projects. 

Söderholm 

et al. 

(2015) 

Evaluate previous 

socioeconomic analyses 

associated with water and 

the marine environment. 

Cost-

benefit 

analysis  

The authors indicate common 

mistakes and provide several 

suggestions on how to 

improve socioeconomic 

analysis. 

Thomas & 

Blakemore 

(2007) 

Investigated salmonid 

spawning habitat project in 

the Wye River. 

Cost-

benefit 

analysis  

It is not socioeconomically 

efficient from a CBA point of 

view to implement the project, 
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due to the high uncertainties in 

cost and benefit estimates. 

Morimoto 

& Hope 

(2004) 

Evaluate hydropower 

project in Sri Lanka. 

Cost-

benefit 

analysis 

The project is most likely to 

have positive effect but there 

is some risk of a negative 

outcome. 

Paulrud 

(2000) 

Economic valuation of 

sport fishing in Sweden. 

Travel 

cost 

method 

There is a willingness to pay 

for recreational fishing in 

Byske River.  

Grahn et 

al. (2017) 

Investigate the market 

benefits of fishing 

improvement measures 

Survey 

investigat

ion 

The fishery related annual 

turnover has increased 

between years 2011 and 2015.   

 

3.3 Conclusions from literature review  

The previous literature confirms that cost-benefit analysis (CBA) is a well-established 

method when analysing political projects and the socioeconomic impact. It also shows 

that in most of the cost-benefit analyses, the results are uncertain due to the limitations 

on calculating costs and benefits, but also because of weaknesses in the data collection. 

Söderholm et al. (2015) have pointed out some of the most common mistakes in a CBA 

in order to improve and guide future studies.  

 

Paulrud (2000) has shown that recreational fishing has a great value and importance to 

many Swedish people. Grahn et al. (2017) show that there is a correlation between fishing 

improvement measures and an increase in the annual turnover for fishery related business 

around the Byske, Kalix and Torne Rivers. Studies by Morimoto & Hope (2004), Thomas 

& Blakemore (2007) and Dahlberg & Johansson (2006) show that river restoration and 

production losses cause a huge parts of the project costs. Therefore, it is complicated to 

prove with certainty that the improvement projects will be socioeconomically efficient 

from the CBA point of view. It has been difficult to find CBA-studies related to fishery 

and water environmental improvements in Sweden. Therefore, the purpose of this study 

is to help fill this information gap and to contribute with a socioeconomic analysis on 

water environment related projects.  
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CHAPTER 4 

THEORETICAL FRAMEWORK 

 

 

 

 

In this chapter some relevant theories will be described such as producer and consumer 

surplus as well as multiplier effect. Producer and consumer surplus will be the 

fundamental theory to analyse the benefits of fisheries improvement measures.  

 

4.1 Consumer surplus 

According to Dupuit, the consumer surplus is the difference between an individual’s 

maximum willingness to pay (WTP) and the price actually paid when purchasing a good 

(Hanley & Spash, 1993). It can also be explained as the area under the consumers’ 

demand curve but above the market price line.  

 

Source: Hanley & Spash (1993) 

 

In Figure 2 the consumer surplus is the area between a, b and c (Hanley & Spash, 1993). 

In a market, people have different levels of maximum willingness to pay. As seen in figure 

2 the market demand curve continues after point c and q1. However, if an individual’s 

maximum willingness to pay is lower than the market price, the market good will not be 

purchased. The individual will choose to buy other goods which are more suitable for his 

Figure 2. Marshallian consumer surplus 

Demand 

Quantity 

Price 

a 

b 

c 

q1 
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or her budget. When an individual’s maximum willingness to pay is equal to the market 

price, the consumer surplus for that individual will be equal to zero. Consumer surplus in 

a market is then the sum of all individuals’ consumer surplus (Lundmark, 2013). 

Consumer surplus (CS) is a common welfare measurement in environmental valuation 

studies. This model from figure 2 shows that it is possible to measure CS by estimating 

WTP and the actual expenditure on environmental good. For this study the consumer 

surplus will be measured by using the existing studies on the anglers’ WTP and their 

actual expenditure on fishing such as fishing equipment, fishing tickets and transport.  

 

Some of the important factors that affect the anglers’ willingness to pay can be found in 

a study by Melstrom et al. (2015). The study showed that there is a significant relationship 

between fish biomass and visitation rate, as anglers tend to visit sites with a high fish 

biomass more than the others. The result also showed that the anglers have a willingness 

to pay for an increase in a certain fish species, which means that the anglers’ WTP and 

demand to fish increase with higher fish populations. Furthermore, the result from the 

Melstrom et al. (2015) indicated that designation of National Wild and Scenic Rivers has 

significant effects on the anglers’ choice of sites.       

 

4.2 Producer surplus  

Producer surplus (PS) is a traditional way to measure producers’ welfare and was 

developed by Marshall. According to Hanley & Spash (1993) producer surplus is defined 

as the area above the short run supply curve and below the market price line. According 

to this theory, there are several assumptions underlying this definition such as perfectly 

competitive markets for both inputs and outputs and that fixed factors are sunk costs for 

the firm in the short run (Hanley & Spash, 1993). 
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Source: Hanley & Spash (1993) 

 

In Figure 3 the producer surplus (PS) is presented where p represents the market price 

and q represents the market output; the shift from D0 to D1 represents a change in 

demand. Producer surplus can also be interpreted as the area between the minimum 

willingness to accept for a firm and what the firm actually gets paid. The initial position 

in this graph is where the market price is p1 and the market quantity output is q1; at this 

point the producer surplus is presented by the area A. Let’s assume that the fish population 

in Norrbotten County has increased and that this increases the demand for fishery related 

goods. For example, an increase in fishing tourism increases demand for hotels and 

fishing hobby stores. This increase in demand causes a shift in the demand curve from 

D0 to D1.  

 

The new producer surplus (PS) is then represented by the area A+B. It has been shown 

that an increase in demand, in turn causes an increase in PS by the area B in this case. 

This change in PS will be analysed in this study by measuring by the changes in 

producers’ annual turnover and annual costs between the years 2011 to 2015 which come 

from fishery related business activities. It is important to note that both consumer and 

 
 

 p1 

p2 

q1 

Supply 

A 

Price 

Quantity 

D1 

D0 

q2 

B 

Figure 3. Producer surplus 
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producer surplus are interesting to measure as they represent the amount of surplus which 

are generated for these two stakeholder groups from fishing improvement projects. 

 

4.3 Keynesian multiplier  

This model was developed by John Maynard Keynes (Fregert & Jonung 2010) and it is 

relevant to this study as the purpose of this study is to analyse the socioeconomic effects 

of fishery measures. Multiplier analysis could be used to explain how measures to 

improve fishing can affect businesses around the Byske, Kalix and Torne Rivers as well 

as the whole economy. It is important to mention that this model is an analysis tool which 

can be used in further analysis of the material in this study. However, it will only be 

explained in this study as an illustration to highlight possible macroeconomic effects of 

what is happening in the market.  

 

According to the Keynesian multiplier an increase in aggregate demand creates a circular 

flow in the economy as an increase in income leads to an increase in spending which in 

return leads to increases in income for other agents. This circular flow in the economy is 

called a multiplier effect, and the size of the effect depends on the marginal propensity to 

consume, which means that the more an individual spends from an increase in income the 

greater the multiplier effect will be (Fregert & Jonung, 2010).  

 

Figure 4. Multiplier effect 

Source: Fregert & Jonung (2010)  
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Figure 4 represent the multiplier effect graphically. The Y-axis represents the aggregate 

demand (AD), and the X-axis represents gross domestic product (GDP) or income. 

Variables that can shift the aggregate demand (AD) are changes in government 

expenditure (G), investment (I), consumption (C) and net exports (NX). The slope of the 

AD depends on the marginal propensity to consume. Equilibrium occurs when aggregate 

demand equals the actual production which is represented by the 45 degree mid line where 

AD=Y.  

 

The model shows that an upward shift in aggregate demand can increase income or GDP. 

The initial point in this figure is where income is Y1 and aggregate demand is AD1. Let’s 

assume, for example, that an increase in the fish population causes increases in fishing 

tourism. An increase in fishing tourism can be seen as an increase in tourism exports from 

Norrbotten County. Changes in exports shift the aggregate demand. This means that 

aggregate demand will shift upwards as exports increase; in figure 4 aggregate demand 

shifts from AD1 to AD2. A shift in aggregate demand leads to an increase in income for 

firms and workers linked to the fishery. As they spend part of their income increases, it 

will cause a further income increases for other agents in the economy. In this figure, 

income has increased from Y1 to Y2; this income change caused by an increase in 

aggregate demand is the multiplier effect. The steeper the AD slope is, the greater the 

effect will be on GDP. 
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CHAPTER 5  

METHODOLOGY 

 

 

  

 

The aim of this chapter is to present the used methodology and to explain more in detail 

about the study construction. Cost-benefit analysis and information about data collection 

will also be explained.  

 

5.1 Cost-benefit analysis 

There are eight steps presented by Hanley & Spash (1993) when using cost-benefit 

analysis (CBA) method, all the steps will be presented briefly below. The relationship 

between every step in the model and the application to this specific study will be 

explained after each step.   

 

The first stage is to define the project, including the reallocation of resources as well as 

the populations of winners and losers from the project. This definition of populations of 

winners and losers will be the basis when summarizing benefits and costs. The boundaries 

of the project should also be determined in this stage.  

 

Since the chosen watershed for this study are protected by Natura 2000 from future hydro 

power production plants as mentioned in chapter 2, the only cost for implementing 

fisheries measures will be the project costs. Another negative impact could be the short 

run problem from changing the water environment for fish. For example, when 

implementing the projects, it might cause disruption among water species, which in turn 

might affect fishing in the short term. There is no economic valuation of this negative 

impact which might occur among water species. Therefore this possible negative impact 

will not be included as a cost in this study. The winners from this project should be the 

anglers and river environment in the chosen watershed. The losers are the tax payers 

funding the project. This study will answer whether or not society as a whole has a net 

welfare gain or loss from this project.    

 



21 
 

The second stage is about identification of all impacts resulting from implementing the 

project. What should be included in this stage are the net impacts of the project. Any 

outcome that would also occur without implementing the project should be excluded 

when counting impacts in this stage. It is important to consider if the project will displace 

any existing value. The purpose of this study is to analyse the socioeconomic impact and 

efficiency of the improvement project. Therefore other social impacts which have not 

been evaluated in economic terms will not be included. As already mentioned in chapter 

1.4, it was assumed that the outcome without measures would stay the same as it was 

until year 2011. All changes from 2011 to 2015 will be assumed to result from the project, 

and these changes will be assumed to stabilize at their 2015 levels from 2015 onwards. 

 

In stage three, economically relevant impacts should be identified. According to Hanley 

& Spash (1993), positive impacts from the projects should be counted as benefits and 

negative impacts should be counted as costs. Two types of impacts are pointed out at this 

stage. If a project causes an individual from a relevant population of the project to become 

more or less happy then this should be counted as an impact. Similarly, if the project 

changes the existing level or output of a commodity that people value then it should also 

be counted as an impact. Environmental impacts should also be included at this stage. 

However, the study has been limited to only include impacts which can be measured 

economically using existing data. To apply this stage to the study, increases in the 

consumer and producer surplus will be counted as benefits in this study and the cost of 

the projects will be counted as costs.  

 

Stage four is about physical quantification of relevant impacts such as cost and benefits 

as well as identifying when in time these impacts will occur. It is also important to analyse 

how long the results from the project will last before it needs to be carried out again. The 

benefits from the projects in this study will be counted for a period of time between the 

years 2011 and 2020. After the year 2020 it is assumed that the effects from the projects 

will no longer have any impact.  

 

At stage five the physical quantifications must be measured in a common unit, usually 

monetary values. This stage should also include predicting prices if the value flow extends 

into the future, and correcting the market prices with shadow prices when this is necessary 

(such as when the market price doesn’t reflect underlying social costs and benefits). Cost-
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benefit analysis should also include shadow prices for benefits with no market price, such 

as recreational fishing or clean water. By using environmental valuation methods, shadow 

prices can be calculated even if no market prices exist. A common monetary unit for this 

study will be the Swedish krona, which means that all those values which are not 

originally expressed in SEK will be converted to SEK by using exchange rates. As 

mentioned in the previous section, the timeline for this study will be the years 2011-2020. 

However, the available Bisnode company data was bought for a project by Grahn et al. 

(2017) and only covers information from the years 2011-2015. Therefore, the annual 

turnovers used for calculating the producer and consumer surplus will be estimated based 

on the assumption that the benefits stabilize after the year 2015 so that the consumer and 

producer surplus from years 2016-2020 will stay the same every year as in year 2015. 

 

Stage six covers discounting cost and benefit flows into present values (PV). This is 

important in order to make the values comparable when cost and benefit flows come from 

different time periods. The present value is calculated as follows, where t represents time, 

i represents the discount rate and X represent costs or benefits: 

PV= Xt [(1+i)-t] 

 

At the seventh stage all the benefits and costs should be summarised for the Net Present 

Value (NPV) test which is the main purpose with CBA. The purpose of the NPV test is 

to find out whether or not the sum of discounted gains exceeds the sum of discounted 

losses. If the gains exceed the losses then the project represents a net gain to society. NPV 

is calculated as follows, where B represents benefits and C represents costs:  

NPV= ∑ [Bt (1+i)-t] -∑ [Ct (1+i)-t ] 

 

Microsoft Excel was used to calculate both PV and NPV for this study. 

 

The eighth and last stage is to make sensitivity analysis; the reason for this stage is the 

uncertainties and predictions of future flows made in CBA. For this reason NPV should 

be recalculated when key parameters change (Hanley & Spash, 1993). The sensitivity 

analysis will be made by using three different (1%, 3.5% and 6%) discount rates and using 

two different baseline scenarios for the years 2016 onward.  
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5.1.1 Discount rate 

As mentioned above, discounting is important when values such as cost and benefits come 

from different time periods. To discount a value also means that the present value of a 

cost or benefit becomes less than its future nominal value, as it is discounted by a discount 

factor. In this case, all the costs and benefits from each year will be discounted to the year 

2011 present value.  

 

There is no consensus on which discount rate should be applied in economic analysis 

which is one of the weaknesses with CBA; many people criticize the choice of discount 

rate by stating that it can be used to manipulate the result. The reason is because the 

outcomes are very different depending on the level of discount rate (Kriström & Bergman, 

2014). The higher the interest rate is, the lower the discounted value of future effects will 

be, which means that the discounted outcome of a future value will be lower with a higher 

discount rate and vice versa (Matsson, 1985).  

 

The Swedish Transport Administration recommends using a discount rate of 3.5 % when 

conducting cost-benefit analysis in Sweden (Swedish Transport Administration, 2015). 

The recommendation is for time periods less than 30 years. Since the time period in this 

study is less than 30 years the discount rate for this study will be based on this 

recommendation. Furthermore 1 % and 6 % discount rates will also be applied to compare 

the results and to make it possible to discuss the different outcomes causes by different 

discount rate.  

 

5.2 Benefit transfer  

Benefit transfer can be defined as using an existing valuation result and applying it to a 

new context (Richardson et al., 2015). In this study benefit transfer will be applied, 

meaning that existing data that other researchers have collected will be applied to this 

study. Benefit transfer method has been and still is controversial due to its validity and 

reliability as well as the level of approximation in result. The method has nonetheless 

been used increasingly, due to its time effectiveness and inexpensiveness to accomplish 

a project with small budget. Several researchers have contributed with guidelines and 

criteria to develop the benefit transfer method. Boyle & Bergstrom (1992) developed 

three criteria for benefit transfer: 
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1. The nonmarket commodity valued at the study site and policy site are identical 

2. The populations affected by the nonmarket commodity at the study and policy 

sites have identical characteristics 

3. The assignment of property rights at both sites must lead to the same theoretically 

appropriate welfare measures 

 

Richardson et al. (2015) state that even though these criteria are ideal for the method, it 

is difficult to meet all the criteria when applying the method in practice. However, the 

authors also state that the more closely the application meets the criteria, the more valid 

the transfer will be. Benefit transfer will be applied in this study to collect data for 

benefits, and it is important to mention that the use of this method will not be able to meet 

all the criteria above. The reason for this is the lack of existing studies that can meet the 

criteria for this particular study. However, the method is still relevant and is an effective 

way to collect data for this type of studies with no budget and limited timeframe.  
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CHAPTER 6  

EMPIRICAL DATA 

 

 

 

 

This chapter will present the process of collecting data and how empirical data were 

obtained.  

 

6.1 Collecting data for fishing improvement costs 

To collect data for the fishing improvement project costs was more complicated than 

expected; the reason was because fishing improvements have been carried out by various 

authorities, fishery organizations and fishing clubs. It became complicated to contact 

everyone and to collect data from every part of organization. As I contacted some of the 

fishery organizations, it became time consuming for them to provide such data from their 

archive as most of them work on as volunteer basis. Another problem was also the risk of 

double counting when collecting information from different sources that may include the 

same measures. For example the County Administrative Board approved subsidies to 

fisheries management organisations for the purpose of restoring the watershed and to 

improve fishing (County Administrative Board, 2017). If the fishing improvement costs 

are measured by both parts, then there is risk of including the same costs twice, which is 

why fishing improvement projects accomplished by the fishery organizations were 

excluded from this study.  

 

The inflation adjustment was made for all the values collected in this study by using the 

year 2011 as a baseline. The annual average consumer price index and the formula for 

inflation adjustment were collected from Statistics Sweden (SCB, 2017). Below the 

formula is presented where “New price” is the new inflation adjusted value, converted to 

the 2011 price level, “Old price” is the value to be adjusted, by multiplying with the 2011 

consumers’ price index (2011 CPI) and dividing by the consumer price index from the 

year of the value to be adjusted.  

New price= old price x (2011 CPI / old CPI) 
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Project duration times for most of the projects were more than one year and therefore, the 

mean value of the consumer price index for these years was calculated in order to make 

inflation adjustment for every project. All the values presented in the tables below are 

inflation adjusted values.  

 

Table 2. Torne River environmental improvement projects 

Project descriptions 

 

Period 

 

Project costs 

 

Best practices for the management of an 

international river basin district 2006 - 2007 3 005 260  

Basis for development of environmental 

supervision programme    2003 - 2005 2 532 289  

Forestry impact and water management in Torne 

International River Basin/ Future water 

management 2011 - 2014 8 916 590  

Alanen Kihlangijoki (a tributary stream) 

restoration of 122 spawning areas 2013 168 576  

Puruoja  (a tributary stream), restoration of 68 

spawning areas 2013 59 498  

Total amount 

  

14 682 213 

 

 

Measures to improve fishing have been carried out in all the three chosen rivers; 

improvement costs for Torne River were collected from the County Administrative Board 

in Norrbotten. As mentioned above, the Torne River is a common river between Sweden 

and Finland which is why the collected data for improvement costs are for both sides of 

the river. Three of the river improvement projects from Table 2 were from the common 

project costs, which were estimated to 1 558 229 Euro. In order to have all the costs in 

the same currency, the costs from the common projects were converted into SEK by 

calculating the average exchange rate from each project period. The average exchange 

rate per year from Euro to SEK was taken from Swedish National Bank (2017) data in 

order to convert the values. Moreover, fishing improvement costs from two other projects 

in the Torne River were also collected, which are presented in the two last rows from 
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Table 2 (Nilsson, 2017). The sum of all the project costs for the Torne River was 

estimated to 14 682 213 SEK as seen in Table 2.  

 

Table 3. Kalix River environmental improvement projects 

Project description Period Costs 

Sustainable Restoration National River Kalix 

 

2008-2015 471 929 

Total amount  471 929 

 

With the guidance of the county administrative board, relevant authorities and important 

people related to the Kalix and Byske Rivers were contacted. For Kalix River, data on a 

river restoration project by Kalix municipality (see Table 3) was collected. The duration 

of this project was between years 2008-2015. Total costs of the project were estimated to 

471 929 SEK which was only 10 % of its total budget (Nilsson & Douglas, 2011).  

  

Table 4. Byske River environmental improvement project costs 

Project descriptions Period Project costs 

Biological restoration in rivers and streams 1998-2016 2 695 902 

Fish ladder, the salmon observatory and bridge   14 018 690  

Scientific follow up on the new fish ladder    3 019 410  

Byske Laxdal organisation (tourism project)   2 156 722  

Cottage (Camping site at Fällfors)   12 940 330  

Fish migration monitor    916 607  

New fish migration monitor   431 344  

Developing fish ladder   323 508  

River management and investment subsidy to fishing 

organization from years 2000-2016  

  754 853  

Tourism project at Fällfors (lighting, erosion control 

etc.) 

  539 180  

Total amount  37 796 546 

 

Fishing improvement costs for the Byske River were provided by Skellefteå municipality 

and are presented in Table 4. Information on ten different projects from year 1998 to 2016 
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was collected; however, it was hard to get the exact information on when each project 

was carried out. Therefore, the average consumer price index between years 1998 to 2016 

was calculated. This calculated value was then applied to make the inflation adjustment 

for Byske River. The total amount of fishing improvement costs in Byske River was then 

estimated to 37 796 546 SEK (Skellefteå Municipality, 2017).   

 

To summarize the project costs, inflation adjusted total costs for all the three watersheds 

were estimated to 53 660 778 SEK.  

 

6.2 Collecting data for producer surplus  

Producer surplus for this study was calculated by using basic economic information from 

Bisnode (a company data service) and a report by Grahn et al. (2017) where the authors 

investigated the market benefits of fishery measures in Byske, Kalix and Torne River. 

The results show that, in the year 2011, 16.9% of the companies’ total annual turnover 

comes from fishery related business, and this increases to 21.6% in 2015. In order to find 

the companies’ annual turnover, Bisnode company data was used for all the 108 

companies and fishery organizations. Unfortunately, Bisnode data has no economic 

information for fishery organizations, which is also the reason why fishery organizations 

were excluded in this study. Bisnode data has economic information available for the total 

number of 60 companies and those companies have been used to analyse both consumer 

and producer surplus.  

 

Average turnover per company from years 2011 to 2015 was calculated by using the 

percentage changes in Grahn et al. (2017). The difference between years 2011 to 2015 

was generated by taking 0.216 minus 0.169, which is 0.047, and the average change per 

year was calculated by dividing 0.047 with 4 years. The average change per year between 

years 2011 to 2015 was estimated to 1.2%, meaning that the share of the annual turnover 

has increased with 1.2% annually from 2011 to 2015. By using this result, the fishery 

related annual turnover for 60 companies was generated.  

 

In order to calculate the producer surplus for this study, the companies’ variable costs 

was also needed and was also obtained from Bisnode data. The same method as in the 

fishery related annual turnover was applied to calculate fishery related variable costs. The 

average producer surplus per company for each year was estimated by taking the average 
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annual turnover minus the average variable cost which comes from fishery related 

activities. All the values were inflation adjusted and multiplied with 60 companies for 

every year to obtain the aggregate values.  

 

Table 5. The companies’ total variable costs and annual turnover 

Year Variable costs Annual turnover 

2011 377 669 000 393 079 565 

2012 420 324 443 472 008 697 

2013 451 581 433 501 852 564 

2014 463 920 330 528 955 810 

2015 475 030 386 527 200 813 

 

Even if the fishery related annual turnover has increased, Table 5 shows that the 

companies’ total variable costs and annual turnover have an increasing trend during this 

five years period. This mean that as a whole, the tourism related businesses around Byske, 

Kalix and Torne River were experiencing an economic growth in the overall business. 

However, the reason for this increasing trend is unclear, since it can depend on several 

things. For example, the economic growth might depend on an increase in other tourism 

caused by an increase in fishing tourism or on general macroeconomic growth.  

 

6.3 Collecting data for consumer surplus 

In the year 2006, the Swedish National Board of Fisheries (2008) made a national survey 

on the interest in fishing among Swedes in the ages between 17 and 75 years. During the 

survey they also asked the respondents their maximum willingness to pay for fishing and 

how much their actual expenditure was on their fishing hobby. The result showed that the 

consumer surplus per person and year was estimated to 750 SEK per year and the actual 

expenditure in that year was 1 700 SEK per person. This result from the Swedish National 

Board of Fisheries (2008) report was applied to this study to calculate the consumer 

surplus for the study field areas. Although, this result was based on a national 

investigation, it was used for this study as it had the newest available information on the 

anglers’ consumer surplus.  
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Furthermore, the information on the total numbers of anglers in the study area was also 

needed in order to calculate the consumer surplus. In order to do that, the fishery related 

annual turnover (which is equal to total angler expenditure) from years 2011 to 2020 was 

divided by the anglers’ per capita expenditure. After adjusting the values for inflation the 

actual expenditure was estimated to 1863 SEK per person and year, and the consumer 

surplus per person and year was estimated to 822 SEK. The estimated total number of 

anglers was then multiplied by 822 SEK to obtain the aggregate consumer surplus for the 

entire watershed.  

 

6.4 The net present value  

The final step is to calculate the net present value (NPV) which is the sum of the present 

values of all benefits (consumer surplus plus producer surplus) minus the sum of the 

present values of all costs. As mentioned in chapter 5, three different discount rates were 

used in order to be able to make the sensitivity analysis by comparing the outcomes.  

 

6.5 Benefits without measures 

In order to evaluate the measures, it is also necessary to estimate the outcomes if no 

fishing improvement measures had been made in the chosen watershed areas. Therefore, 

two alternative calculation were made; the first alternative by assuming that the producer 

and consumer surplus from fishing stayed the same each year after the year 2011. The 

second alternative was calculated by assuming that the fishery related business would 

grow at the same rate as other businesses did in the year 2011. Apart from these 

assumptions, the alternative scenarios were then calculated in the same steps as in the 

original calculation.  
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Table 6. Calculations of the second alternative scenario 

Percentage share of  Other tourism Scenario 2 

Other 

turnover 

Fishery 

turnover 

Variable 

costs 

 Annual 

turnover 
 Fishery costs 

Fishery 

turnover 

0.831 0.169 313 842 939  326 649 119  63 826 061  66 430 447  

0.8193 0.1808 344 350 800  386 693 125  70 030 427  78 641 562  

0.8075 0.1925 364 652 007  405 245 946  74 159 072  82 414 639  

0.7958 0.2043 369 164 603  420 916 586  75 076 796  85 601 568  

0.784 0.216 372 423 822  413 325 438  75 739 622  84 057 760  

 

In Table 6, the calculations for the second baseline scenario are presented. The percentage 

share of other turnover was calculated by taking 100% minus the percentage share of 

annual fishery turnover from the second column (Grahn et al., 2017). Other related 

variable costs were calculated by taking the companies’ aggregate variable costs from 

Table 5 multiply with the first column from Table 6. Other turnover was calculated in the 

same way as in other variable costs. Other variable costs and turnover are all other costs 

and turnover which are not linked to fishery business. In order to generate a scenario 

where the fishery business grows at the same rate as other tourism did from the year 2011, 

shares from 2011 were used and the fishery costs and turnover for the second scenario 

were calculated as follows; 

Scenario 2, Fishery costs = (Other variable costs) x (0.169/0.831) 

Scenario 2, Fishery turnover = (Other annual turnover) x (0.169/0.831) 

 

The estimated fishery costs and turnover for the second scenario in column 5 and 6 were 

then used to calculate consumer and producer surplus as well as the net present value for 

this second alternative scenario. 
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CHAPTER 7 

EMPIRICAL RESULTS 

 

 

 

 

In this chapter the results from the previous chapter will be presented in a wider 

perspective. Furthermore this chapter will also explain the meaning of the results and how 

they can be interpreted. This chapter will also present the estimated costs and benefits as 

well as the net present value from the analysis.   

 

7.1 The economic effect of fishing improvement projects 

The purpose of this study was to analyse the socioeconomic impacts as well as to analyse 

the efficiency of fishing improvement projects in Byske, Kalix and in Torne River.  

 

Table 7. Aggregate Consumer surplus 

Year Annual 

expenditure  

Numbers of  

anglers per year 

Consumer surplus 

2011 66 430 447  35 677  29 310 696  

2012 85 315 572  45 819  37 643 264  

2013 96 606 619  51 883  42 625 143  

2014 108 039 224  58 023  47 669 481  

2015 113 875 376  61 158  50 244 530  

2016 113 875 376  61 158  50 244 530  

2017 113 875 376  61 158  50 244 530  

2018 113 875 376  61 158  50 244 530  

2019 113 875 376  61 158  50 244 530  

2020 113 875 376  61 158  50 244 530  

  
 

Discount rates Present value 

  
 

0.01 437 261 147  

  
 

0.035 389 944 864  

    0.060 350 227 250  
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Table 7 represents the aggregate consumer surplus per each year, as well as the number 

of anglers and the annual turnover per year. Similarly to the producer surplus in the 

original calculation, it was assumed that the consumer surplus stabilizes after the year 

2015. Furthermore, the consumer surplus for each year was discounted to calculate the 

present value. The results from Table 7 show that the consumer surplus has increased 

from 29 310 696 SEK the year 2011 to 50 244 530 SEK in the year 2015. Consumer 

surplus in this study can be interpreted as the anglers’ surplus which depends on the 

number of anglers, which is estimated to have increased from 35 677 anglers in the year 

2011 to 61 158 in 2015. The changes in the number of anglers are estimated from the 

changes in annual fisheries-related turnover from 2011 to 2015 (Grahn et al., 2015).   

 

Table 8. Aggregate producer surplus 

Year Annual turnover Variable costs Producer surplus 

2011 66 430 447  63 826 061  2 604 386  

2012 85 315 572  75 973 643  9 341 929  

2013 96 606 619  71 365 375  25 241 243  

2014 108 039 224  94 755 727  13 283 497  

2015 113 875 376  102 606 563  11 268 812  

2016 113 875 376  102 606 563  11 268 812  

2017 113 875 376  102 606 563  11 268 812  

2018 113 875 376  102 606 563  11 268 812  

2019 113 875 376  102 606 563  11 268 812  

2020 113 875 376  102 606 563  11 268 812  

  
 

Discount rate Present value 

  
 

0.01 112 877 976 

  
 

0.035 101 332 797 

    0.060 91 560 546 

 

In Table 8, the estimated producer surpluses are presented which were obtained by taking 

the annual turnover minus the variable costs for each year. After estimating producer 

surplus for every year, the present value was calculated by using three different discount 

rates. As mentioned in chapter one, it was assumed that the effect of measures stabilized 

after year 2015 which is why all the values after year 2015 are the same as in the year 
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2015. The present value with a 3.5% discount rate was estimated to be 101 332 797 SEK 

for 60 companies.  

 

The result from the original calculation (see Table 9) show that the net present value 

(NPV) is positive with all the three different discount rate, which mean that the sum of 

fishing improvement benefits are greater than the sum of all the costs from fishing 

improvement projects.  

 

Table 9. The net present value analysis 

Discount rates Total benefits Total costs Net present value 

0.01 550 139 123  53 660 778  496 478 345  

0.035 491 277 662  53 660 778 437 616 884  

0.060 441 787 797  53 660 778  388 127 019  

 

With a 1% discount rate the net present value was estimated to 496 478 345 SEK after 

inflation adjustment, which mean that the total benefits were approximately 496 million 

SEK higher than the total cost. By using the 3.5% discount rate the NPV was estimated 

to 437 616 884 SEK which is about 58.9 million SEK less than the result with 1% 

discount rate. It is important to note that the total fishing improvement costs are the same 

for all three different discount rates. Even so, we can see that the choice of discount rate 

play an important role as the outcomes with different discount rates differ from one 

another. The net present value with a 6% discount rate was also calculated and the result 

show a positive value by 388 127 019 SEK, which is approximately 108 million lower 

than the outcome with 1% discount rate.  

 

7.2 Results without fishing improvement measures 

The first scenario without any fishing improvement measures was presented in Table 10 

and 11. The estimated annual turnover for an alternative scenario was calculated by 

multiplying 16.9% with the companies’ total annual turnover from the year 2011 (Grahn 

et al, 2017). However in the original calculation, the share of the fishing-related turnover 

increases every year with 1.2% between years 2011 to 2015, which is not the case in this 

scenario. The numbers of anglers and the consumer surplus was also calculated in the 

same way as in the original calculation by using 1863 SEK as the actual expenditure and 
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a producer surplus of 822 SEK per person and year for each angler (Swedish National 

Board of Fisheries, 2008).  

 

Table 10. Alternative one; benefits without measures 

Year Annual 

turnover  

Variable 

cost 

Numbers of 

anglers per 

year 

Consumer 

surplus 

Producer 

surplus 

2011 66 430 447 63 821 160  35 658 29 310 696  2 609 287  

2012 66 430 447 63 821 160  35 658 29 310 696  2 609 287  

2013 66 430 447 63 821 160  35 658 29 310 696  2 609 287  

2014 66 430 447 63 821 160  35 658 29 310 696  2 609 287  

2015 66 430 447 63 821 160  35 658 29 310 696  2 609 287  

2016 66 430 447 63 821 160  35 658 29 310 696  2 609 287  

2017 66 430 447 63 821 160  35 658 29 310 696  2 609 287  

2018 66 430 447 63 821 160  35 658 29 310 696  2 609 287  

2019 66 430 447 63 821 160  35 658 29 310 696  2 609 287  

2020 66 430 447 63 821 160  35 658 29 310 696  2 609 287  

      Discount rates Present value Present value 

      0.01 280 386 635  24 960 481  

      0.035 252 297 284  22 459 920  

      0.060 228 673 032  20 356 850  

 

The results in Table 10 show that the present value for the first alternative without 

measures was estimated to be 252 297 284 SEK for the consumer surplus and 22 459 920 

SEK for the producer surplus with a 3.5% discount rate.  

 

Table 11. Alternative one; NPV without measures 

Discount rates Total benefits Total costs Net present value 

0.01 305 347 116  0 305 347 116  

0.035 274 757 205  0 274 757 205  

0.060 249 029 883  0 249 029 883  
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Table 11 shows an alternative outcome without fishing improvement measures, where the 

total project costs are zero. The total present value of the benefits (consumer surplus + 

producer surplus) is equal to the net present value, as the costs are zero. The total benefits 

without measures were estimated to be 274 757 205 SEK with 3.5% discount rate.  The 

net present value was estimated to the same value.  

 

Comparing the original outcome with the first alternative scenario shows that with a 1 % 

discount rate the net present values differ by approximately 191 million SEK. With a 

3.5% discount rate the difference becomes approximately 163 million SEK and finally 

139 million SEK with a 6% discount rate. The comparison result shows that regardless of 

what discount rate is chosen, the net present value is much greater with the fishing 

improvement measures than without them. Although the measures cost about 53.7 million 

SEK, it is still profitable to make those measures as the increasing benefits are greater 

than the improvement costs.  

 

The result from this study could also be studied using Keynesian multiplier model; as 

mentioned in the theoretical framework the economic effects of fishing improvement 

measures can cause multiplier effects. According to this model, an increase in fishing-

related “exports” from Norrbotten to the rest of the country will shift the aggregate 

demand, which will cause additional income increases for a number of economic actors 

in the region. An increase in fishing tourism leads to higher sales for fishing related 

businesses but also higher expenditure, leading to increased sales for other businesses 

around the rivers. In the long run, the companies’ owners will eventually expand their 

business which will cause a further increase in gross regional product for the county of 

Norrbotten.   
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Table 12. Alternative two; benefits without measures 

Year Annual 

turnover  

Variable 

costs 

Number of 

angler per year 

Consumer 

surplus 

Producer 

surplus 

2011 66 430 447 63 826 061  35 658  29 310 696  2 604 386  

2012 78 641 562  70 030 427  42 212  34 698 531  8 611 135  

2013 82 414 639  74 159 072  44 238  36 363 303  8 255 566  

2014 85 601 568  75 076 796  45 948  37 769 452  10 524 772  

2015 84 057 760  75 739 622  45 120  37 088 287  8 318 138  

2016 84 057 760  75 739 622  45 120  30 861 786  8 318 138  

2017 84 057 760  75 739 622  45 120  30 861 786  8 318 138  

2018 84 057 760  75 739 622  45 120  30 861 786 8 318 138  

2019 84 057 760  75 739 622  45 120  30 861 786  8 318 138  

2020 84 057 760  75 739 622  45 120  30 861 786  8 318 138  

      Discount rate Present value Present value 

      0.01 315 553 230  76 228 197  

      0.035 284 596 571  68 101 108  

      0.060 258 470 752  61 255 257  

 

In Table 12, the second alternative scenario is presented by assuming that the annual 

turnover and the variable costs changes in the same trend as other businesses did during 

year 2011 as mentioned in chapter 6.5. It can be seen that the annual turnover as well as 

variable costs changes between years 2011 and 2015, which was not the case in alternative 

one. The results show that the present value for the consumer surplus with a 3.5% discount 

rate was estimated to be 284 596 571 SEK. Producer surplus for the same discount rate 

was estimated to be 68 101 108 SEK.   

 

Table 13. Alternative 2; NPV without measures 

Discount 

rates 

Total 

benefits 

Total 

costs 

NPV, 

alternative two 

NPV with 

measures 

Differences 

  

0.01 391 781 428  0 391 781 428  496 478 345 104 696 917  

0.035 352 697 679  0 352 697 679  437 616 884 84 919 205  

0.060 319 726 009  0 319 726 009  388 127 019 68 401 010  
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Table 13 represents the net present value (NPV) for alternative scenario 2. Similarly to 

the first alternative, the total costs are zero meaning that NPV is equal to the present value 

of the total benefits. The result shows that the total benefits for the second alternative was 

estimated to be 352 697 679 SEK with a 3.5% discount rate. In column five, the net 

present value with fishing improvement measures is presented. A comparison between 

the two outcomes shows that the difference is approx.  85 million SEK with a 3.5% 

discount rate. It means that the net present value is greater with than without fishing 

measures by the same amount. A comparison with a 6% discount rate shows that the 

difference becomes approx. 68 million SEK. The differences with and without measures 

in the second alternative are much lesser compare to the differences in the first alternative 

scenario.  

 

A comparison between the first and second alternative without measures show that the 

net present value is greater with approximately 77.9 million SEK in the second alternative 

with a 3.5% discount rate.  The purpose with the second alternative was to show, perhaps, 

a more realistic scenario on how the total benefits would look like without fishing 

improvement measures. However, it is interesting to see that the net present value is still 

greater with than without measures in both scenarios.   



39 
 

CHAPTER 8  

CONCLUSION AND DISCUSSION 

 

 

 

 

The objective of this chapter is to present conclusions which can be made from this study, 

as well as to discuss the results. The reliability of this study will also be discussed, as well 

as how the study can be applied in relevant areas.   

 

First of all, the results from this study show that fishing improvement measures in the 

chosen watershed area have been socioeconomically efficient, as the total benefits are 

greater than the improvement projects’ cost. The comparison between economic effect 

with and without fishing improvement measures confirmed that the net present value with 

measures is greater in both scenarios. In alternative one, the net present value was greater 

by approx. 163 million SEK with a 3.5% discount rate and by approx. 85 million SEK in 

alternative two. A conclusion can be made that fishing improvement measures in this 

watershed area has contributed to a social net welfare gain.   

 

This is an interesting conclusion as many of the previous studies in chapter 3 have shown 

either the opposite result or indicated great uncertainties. A common dominator for 

Dahlberg & Johansson (2006) and Morimoto & Hope (2004) were costs related 

production losses. The results from Dahlberg & Johansson (2006) show that river 

restoration was not socioeconomically efficient since the total costs were greater than the 

total benefits. Morimoto and & Hope (2004) analysed the Upper Kotmale hydropower 

project (UKHP) with CBA. Both studies show that production losses make a huge impact 

on cost-benefit analysis studies. Based on previous studies, a conclusion can be made that 

the projects analysed in this study might not have been socioeconomically efficient if 

there had been any production losses involved. Furthermore, a conclusion can also be 

made that river restoration projects are more likely to be socioeconomically efficient, if 

no production losses are involved in the project.  

 

As mentioned in chapter one, none of the fishing improvement projects carried out by 

fishing organizations were included in this study. Furthermore there might also be other 
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public fishing improvement projects which were not included in this analysis. Likewise, 

none of the benefits generated from fishing organizations were included, such as the 

producer surplus or revenue from fishing tickets sales. Thus, a number of variables on 

both the cost and benefit sides were excluded, and it is uncertain how these delimitations 

would have affected the results. However, the differences in net present values from the 

results are so large that including additional costs would not have affected the conclusions 

much. The additional costs would have to be greater than approximately 85 million SEK 

to be able to affect the conclusions even with the second baseline scenario.  

 

The result from this study can be interpreted as a slightly conservative result since the 

benefits and costs has been estimated cautiously. For instance, the assumption that the 

effects stabilize after the year 2015 might not be the case in the actual outcome. It is quite 

likely that the effect might continue to increase a few more years after the year 2016, but 

in this study it was assumed that the effects would stabilize in order to not overestimate 

the results. When using the results from this study it is important to remember that this 

study was based on secondary data and on benefit transfer, meaning that the results might 

look differently with primary data. Furthermore, benefit transfer from this result should 

made only where fish population and fishery related business are similar to the chosen 

rivers in this study. Most importantly, a direct benefit transfer from this result is not 

recommended to rivers where hydropower plants or any production losses are involved. 

 

Using cost-benefit analysis (CBA) has been manageable; there are a few steps to take 

when using the method but overall it has been a suitable method for this study. However, 

it is important to mention that there are several criticisms of CBA such as the use of 

discount rate which can be used to manipulate the result as mentioned in chapter 5. To 

avoid this criticism three different discount rates have been used in this study, and all of 

them have showed positive outcomes with relatively similar results. Other criticism might 

be the ethical point of view on valuating the environment in economic terms. The benefits 

from this result are based mostly on use values of fishing improvement measures, but in 

reality there are several other benefits which are more complicated to measure in 

economic terms.  

 

There are other economic analysis methods for analysing the effects of a certain project 

or measures. Söderholm et al. (2015) discussed some other methods than cost-benefit 



41 
 

analysis (CBA), such as cost-efficiency and competitiveness analysis. However using 

these methods would not be appropriate to answer the purpose of this study, meaning that 

the method would not cover both costs and benefits of measures in the same way as CBA 

did. Therefore, my conclusion is to state that CBA was the most appropriate method for 

this study.  

 

To use benefit transfer method has been slightly more challenging as it was difficult to 

find studies which were perfectly suitable for the study area. It was also challenging to 

figure it out the best way to use the available data in order to provide the most reliable 

results. For example, secondary data on a national investigation of anglers’ willingness 

to pay and their actual expenditure on fishing by Swedish National Board of Fisheries 

(2008) were used in this study. This investigation was made during the year 2006 which 

means that the anglers’ WTP as well as their total expenditure on fishing might have 

change a lot since then. The result might also look differently if there were more local 

data available. For instance, a local data on the annual number of anglers, their WTP and 

their total expenditure on fishing might have differed a lot from this study. It is also 

important to have in mind that the result from Grahn et al. (2017) had a low response rate. 

Only 30 respondents out of 108 have contributed to the result with answers, in which 

fishing organisations were included. This is also another factor that might affect the result 

of this study.  

 

The results from this study show that fresh water and recreational fishery has a huge 

potential in the case study areas. Therefore, more attention should be paid to this matter 

in order to develop recreational fishing as well as fishery related businesses. As 

mentioned in the previous chapter and in chapter 4.3, the fishing improvement projects 

have shown positive effects on the consumer and producer surplus. However, the size of 

any additional multiplier effects will be based on the size of expenditure from both the 

anglers’ and the producers’ sides. An increase in expenditure for anglers would mean an 

increase in demand and an increase in expenditure for producers would in return mean 

increase in business spending. The future values for this study have been calculated based 

on a number of assumptions; however, the actual outcomes will mainly depend on the 

consumers’ and producers’ future marginal propensity to consume.  
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Table 5 has shown an interesting result, which was an increasing trend in the companies’ 

overall annual turnover and variable costs. The result was based on Bisnode data collected 

by Grahn et al. (2017), and the 60 companies that were included were firms which are 

established around the rivers. They were also chosen because of their main business 

purposes; all the firms are related to fishery and fishing tourism. An explanatory factor 

for the overall increase in turnover might be a multiplier effect caused by an increase in 

the fishing tourism which increases the demand for other goods. The Keynesian multiplier 

is about circular flows in the economy as mentioned above. Therefore a discussion can 

be made that this increasing trend in the economy shown by table 5 might be linked to a 

multiplier effect.  

 

Some of my suggestions for fishery agencies and managers are to improve the collection 

of public data on fresh water fishery in the northern Sweden. For example, a record on 

the annual number of anglers in the northern Sweden as well as their actual expenditure 

on fishing would be interesting to know for a specific county or watershed area. So far, 

most of the data available are from national studies; my suggestion is to improve the 

collection of county based data for future studies. It would help researchers when 

collecting data, also, fisheries agencies and fishery organizations would in return make 

use of new studies. Both stakeholders and information holders would gain by making data 

available as much as possible.  

 

When the public data on this matter has improved, my suggestion for future study would 

be to make a new cost-benefit analysis as well as to make a multiplier analysis after the 

year 2020 to analyse the actual outcomes. It would be interesting to see the comparison 

between the result from this analysis and the actual outcomes from future study. 
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