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Abstract  
Billstaån is a river in Jämtland, Sweden, affected by small-scale hydropower use from history 

to present day. As a result, the ecological status in the river is low, despite high potential as 

habitat for e.g. brown trout. To mitigate some of the main environmental impacts 

restorative measures are planned in a joint effort by the company Jämtkraft AB, being owner 

of the existing hydropower facilities, the County Administrative Board of Jämtland and other 

local stakeholders. The measures include construction of bypass channels to mitigate current 

migration barriers, deconstruction of an unused dam and planting of freshwater pearl 

mussels. 

This study of the Billstaån restoration assessed ecosystem services by using methodology 

from Corporate Ecosystem Service Review (ESR) to identify priority services connected to the 

restoration and to get an overview of the expected restoration outcomes translated into 

ecosystem service thinking. 20 ecosystem services out of the 31 services assessed were 

deemed to be affected by the restoration, ten of them relating to the restoration project by 

having both high dependence and high impact in connection to the expected restoration 

outcomes. Ecosystem services connected to freshwater, erosion control, recreation and 

ecotourism, habitat, and energy provisioning were identified as priority based on monitoring 

interest and potential connection to market values. 

A second part to the study purpose was to test usability of ESR in the specific setting of the 

Billstaån restoration. As several issues related to framework functionality emerged during 

the study ESR was deemed less suitable for evaluating Billstaån than previously expected. 

This relates to how the strong business focus in ESR do not apply to the information needs in 

an ecological restoration context, and also to that several of the stakeholders not having a 

direct business interest in the restoration. As a tool for initial ecosystem services assessment 

ESR still helped in the process of starting the translation of expected restoration outcomes 

into ecosystem services thinking. 

To get another perspective than the business focus in ESR and to be able to work with 

scenarios to describe the development of ecosystem services in Billstaån Toolkit for 

Ecosystem Service Site-based Assessment is suggested for further studies. Such studies 

would also provide some quantitative values easier to include in restoration monitoring 

work for comparison over time. 
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 1 Introduction 
This study applies methodology from Corporate Ecosystem Service Review (ESR) to assess 

the planned restoration of river Billstaån, Jämtland Sweden. The intention is to increase 

knowledge of the restoration impact on ecosystem services by presenting priority services 

based on the expected restoration outcomes. 

The result of this study is an initial evaluation of the restoration impact, starting the process 

of translating material in the Billstaån restoration project to suit ecosystem service 

assessment and suggesting points for further studies. In these future studies, Billstaån will 

be used as case area to test several common frameworks for ecosystem service assessment 

to determine how ecosystem services can be incorporated in the restoration monitoring 

work. 

1.1 Billstaån 

The river Billstaån is situated in south of Jämtland, being connected to the community of 

Hackås and the catchment area for Indalsälven. Billstaån has its intake in lake Näkten and its 

outlet in lake Storsjön, flowing throw the small lake Flon over its course. According to a 

regional biotope mapping the length of Billstaån is about 4,4 km, including the length of lake 

Flon, and it has vertical drop of 28 m (Länsstyrelsen Jämtlands län, 2012).  The surrounding 

environment is varied, consisting of mixed forest, coniferous forest and areas directly 

connected to human settlements and land-use. The inlet from Näkten is artificially divided 

into three channels, and the river flows through several dams and three hydropower plants 

before reaching Storsjön. In the habitat mapping Billstaån is described as highly affected by 

hydropower extraction, effects from historical log driving and surrounding settlements.  

Billstaån is limited as freshwater habitat but is limited due to migrations barriers connected 

to hydropower constructions (Jämtkraft AB, 2015a) and culverts (VISS, 2015). This affects 

species such as brown trout (Salmo trutta), regionally valuable in terms of recreational 

fishing, as they cannot migrate into the river to reach suitable spawning grounds. Presently 

Billstaån has a limited trout population considered to have conservation value based on 

genetic variation. Additionally, both grayling (Thymallus thymallus) and European whitefish 

(species in Coregonus) from Storsjön reproduce in the lower parts of Billstaån. There are also 

populations of European perch (Perca fluviatilis) and Northern pike (Esox luciu), generally 

living in lake habitat, within dammed areas of the river.  
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Billstaån has been used for hydroelectric production since early 1900's (Jämtkraft AB, 2015). 

As viewed in figure 1, there are three present hydropower plants in the river, situated in 

Lillå, Strömbacka and Billsta. These are small scale plants in terms of energy provisioning, 

altogether having a power of 1.4 MW and providing 7 GWh per year (Vattenkraft, 2015). In 

the annual report for 2014, the total annual production from hydropower plants owned by 

Jämtkraft AB is stated as 840 GWh (Jämtkraft AB, 2015b). Billstaån thus provides about  

0.08 % of the total annual production (GWh) in hydropower plants owned by Jämtkraft AB.  

As a result of the extensive anthropogenic usage Billstaån has several ecological issues. In 

the classification according to the EU Water Framework Directive (2000/60/EC) the 

ecological status of river Billstaån and lake Flon is reported as “poor” (VISS, 2015a; VISS, 

2015b). Poor is the fourth grade on a five grade scale, of which only the first and second step 

(“high” and “good”) are considered acceptable (European Commission, 2015). The status of 

Billstaån is to a large extent dependent on present hydropower related impacts such as 

migration barriers, disrupted water flow continuity and effects from flow regulation. There 

are also effects that do not origin from the hydropower use, connected to historical timber 

floating and environmental pollutants. 

Figure 1. Overview of current constructions in river Billstaån (based on p.4 in Jämtkraft AB, 2015). 
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Figure 2. Planned main activities within the restoration project in Billstaån (based on p. 5 in Jämtkraft AB, 2015). 

1.2 The restoration project 

To improve the ecological status, restoration of habitat values in Billstaån is planned by 

Jämtkraft AB in cooperation with the County Administrative Board in Jämtland, the 

municipality in Berg and some other stake-holders. The restoration of Billstaån is included, 

as the biggest subproject, within the water management program Triple Lakes, funded by EU 

LIFE, carried out to improve water quality and water environments in the three lakes 

Revsundsjön, Locknesjön and Näkten (LIFE, 2015). According to the presentation in the 

annual report from Jämtkraft (Jämtkraft AB, 2015b), as well as an article in the local 

newspaper (Lindholm, 2013), the proposal for restoring Billstaån originally comes from 

residents in the area. The main practical measures include construction of bypass channels, 

deconstruction of an old hydropower dam and re-establishing freshwater pearl mussels 

(Margaritifera margaritifera) in the water shed (Triple Lakes, 2015). As can be seen in the 

map in figure 2, the restorative measures will take place along the complete river course.  

Bypass channels will be constructed in connection to the hydropower plants in Billsta and 

Strömbacka, as well as by the intake regulation dam in Storån (owned by IVF). The channels 

are planned to be designed for a flow of 0.5m3/s, meaning creation of smaller streams as 

compared to the main river channel having an average flow of 4m3/s.  Bypass channels have 

been proposed as they make it possible for several aquatic species to pass the migration 

barriers and at the same time generate new ecosystems. An alternative is to build fish 

ladders, but this has been deemed less efficient in Billstaån and would not create the new 

habitat areas (Jämtkraft AB, 2015a). 

 

 

Ävjan  
deconstruction 

Storån 
bypass channel 

Strömbacka  
bypass channel 

Billsta 
bypass channel 



4 
 

The dam deconstruction means a 2,5 m lowering of the present water levels in Ävjan, 

affecting stream conditions in about 300 m of the river, converting it to a more varied state 

(Jämtkraft AB, 2015a). This means the present reservoir will revert to streaming water and 

natural spread of vegetation will create new riverside ecosystems. 

Additional to the main restoration efforts several other measures will be undertaken in 

Billstaån, including operations to remove other kinds of migration barriers; restoring 

waterways and breeding grounds; reducing sludge and nutrient transport; and strengthening 

populations of endangered species (Triple Lakes, 2015).  In addition Jämtkraft AB will apply 

for expiration of the planting of brown trout in Billstaån, currently required for damage 

prevention purposes, to create less competition from cultivated fish when the natural brown 

trout population starts to (re-)establish (Jämtkraft AB, 2015a). 

1.3 Expected outcomes of the restoration project 

Several positive environmental effects are expected as results from the restoration and 

Billstaån is anticipated to be identified as a Natura 2000 in the future. The removal of 

permanent migration barriers will contribute to a higher continuity in the river and make it 

possible for Billstaån to meet environmental quality standards in the EU Water Framework 

Directive while maintaining the energy production.  

The landscape changes connected to the bypass channels are deemed to be positive, 

possibly making new areas available for recreational purposes. The proposed measures are 

also positive for dam safety as the bypass channels means better possibilities to deal with 

high water flows while present risks connected to Ävjan will vanish as the dam will be gone. 

After the restoration process is finished freshwater pearl mussels will be planted in Billstaån 

(Triple Lakes, 2015). Regeneration of freshwater pearl mussels in a body of water is set as an 

indicator for two of the Swedish national Environmental Objectives; Flourishing Lakes and 

Streams and A Rich Diversity of Plant and Animal Life (Naturvårdsverket, 2015a; 

Naturvårdsverket 2015b). 

The main negative environmental impacts suggested in the consultation paper are risks for 

increased turbidity during the construction of the bypass channels and the permanent 

reduction of dammed area in Ävjan (Jämtkraft AB, 2015a). Precautions are planned, 

including e.g. the use of geotextile to limit turbidity and planning the construction phase in 

terms of season to decrease biological effects in the aquatic environments as far as possible. 

The deconstruction of the dam in Ävjan means additional risks for the ground water table, 

riverside exposure and the transformation of the present lake-like habitat into streaming 

water. The existing terrain by the dam in Ävjan will change drastically as most of the present 

water surface is lost.  

Impact to the energy output is not expected nor included in the restoration project. 
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1.4 Ecosystem services 

Ecosystem services are benefits generated in the ecosystems, supporting human well-being 

as input of natural resources, natural regulation processes and cultural values (TEEB, 2010; 

MEA, 2005). Many ecosystem services are of a common-goods character not directly 

connected to market values (Bouma and Van Beukering, 2015). Ecosystem service 

assessment is developed to include more of full value from the ecosystems and can be used 

for planning and decision support to cover qualities and values otherwise left out of the 

debate. 

Ecosystem services was not in focus during planning of the Billstaån restoration, but 

ecosystem service assessment will be tested for additional assessment of the restoration 

outcomes to complement planned ecological measurements (e. g. numbers from electro-

fishing) with socio-economic factors. It is suggested that ecosystem service assessment can 

describe impact from the ecological restoration on the human beneficiaries in the area and 

present values important for local well-being. 

1.5 Corporate Ecosystem Service Review 

Corporate Ecosystem Service Review (ESR) is a methodology for ecosystem services 

assessment adapted to the business sector, developed by World Business Council for 

Sustainable Development, the Meridian Institute and the World Resources Institute (Hanson 

et al. , 2012). The framework consists of guidelines (delivered as a 35-page PDF) and a 

questionnaire (provided as an Excel spreadsheet). Since these are freely available online ESR 

is accessible for a test study of Billstaån.  

In a study comparing sixteen ecosystem service related tools in a decision supporting 

context, ESR was deemed feasible for immediate widespread use (Bagstad et al., 2013). ESR 

is highlighted as screening tool, suitable for scoping assessments prior to more detailed 

mapping, modelling or valuation efforts. Within this comparison, ESR also had the lowest 

expenditure of time out of seven tools tested in a case study. Bagstad et al. further points 

out how ESR still works if stakeholder input is hard to obtain or weigh in terms of differing 

interests, even though many stakeholders can increase the required time. 

In Eco4Biz (WBCSD, 2013), an overview of tools for business ecosystem service assessment, 

ESR is suggested as a good starting point for exploration of ecosystem services and relation 

to business performance. It is also pointed out how the requirements on expertise and input 

data for ESR are mainly user-based, and accessible from internal company knowledge, or 

being relatively easy to access in published research or from NGO:s.   

Since ESR is intended to give an overview of ecosystem services and present priority services 

in terms of both dependence and impact it was deemed as a suitable tool for generating an 

initial assessment of the Billstaån restoration. ESR was considered a good choice for 

assessing the Billstaån restoration even though Jämtkraft AB, representing the company 

perspective, is just one of the stakeholders in the restoration project. 
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2 Study approach 

2.1 Purpose 

This study was set to: 

 Identify priority ecosystem services, connected to the expected restoration 

outcomes, according to ESR proceedings 

 Test the usability of the ESR framework for assessing the restoration of Billstaån 

The goal was to generate an overview assessment of services affected by the restorative 

measures and to define priority services based on the assessment methodology provided by 

the ESR framework. This material is intended for use in follow-up, but also provides an initial 

assessment of the restoration effects on ecosystem services usable in project planning, etc. 

2.2 Methodology 

In this study the ESR framework was used as process to identify priority ecosystem services 

connected to the restoration of Billstaån. The first step of the ESR framework instructions 

(Hanson et.al. , 2012) was used to determine scope for the ecosystem service assessment of 

the Billstaån case. The second step of the ESR framework was then used to generate an 

inventory of ecosystem services impacted by the restoration and for defining priority 

ecosystem services. 

The later steps of the framework were, over the course of the study, found irrelevant in the 

review of Billstaån and were thus not completed (see further discussion in section 4.3). 

The ESR assessment was conducted taking an outside consultant role with low direct input 

from the stake-holders. The main references were available information from the 

restoration project group, such as the project consultation paper, and general information 

about the Billstaån area, such as a biotope mapping. A field study to Billstaån was conducted 

to collect additional information. The 29 services included in the standard version of the ESR 

questionnaire were complemented by two additional services identified as important in the 

Billstaån restoration setting: 

 Energy provisioning, to more strongly capture the value of the small-scale 

hydropower extraction presently carried out in Billstaån. 

 Recreational fishing, to more directly address fishing, as conducted in Billstaån by 

private anglers, for leisure and complementary provisioning. 

The ESR questionnaire suggests rating of identified services to find those most important to 

consider further according to qualitative assessment of company dependence for business 

on each service and on how large impact any changes in the service will have on the 

business. If this still gives a large set of services to consider business results is used for 

weighting to obtain 5-7 priority services. 
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 In the Billstaån case this was not possible since the main goal of the restoration is not to 

earn money, and two additional weighting factors were used: 

 The interest for the service in restoration monitoring work, indicating a high interest 

of its development connected to the restorative measures.  

 The possibility to connect the service to monetary values, as such extending 

possibilities to capture concrete values generated in connection to service 

availability.   
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3 Results 

3.1 Defining ESR scope 

The first step of ESR is to determine scope of the review. The suggested assessment 

perspectives of the ESR guidelines are company and business related, and was found not 

directly applicable to the Billstaån case. Instead, a less business oriented perspective was 

adopted. The scope included defining evaluator (who makes the review); evaluation points 

(what is reviewed and when in time); and geographical limit (the reviewed site in terms of 

area). 

The evaluator was placed outside the restoration project group, taking an outside consultant 

role (as described in 2.1). This perspective made it easier to get an overview of driving forces 

behind the restoration project and various stakeholder interests than if the evaluator had 

been inside of one stakeholder group.  

The evaluation points were determined to be effects on ecosystem services after finalized 

restoration. This perspective was chosen since the expected effects from the restoration of 

Billstaån will change and develop over time, from some directly negative effects during the 

construction work, to expected enhanced ecosystem functions and services in future. It is 

this later stage that is considered interesting since it is planned as the new, stable situation. 

The geographical limit was based on the Swedish shoreline protection, including 100 m of 

land from the shoreline (Swedish Environmental Code, 2015) as well as the water body. This 

represents the area where restorative measures will take place and also the area where 

ecosystem services directly connected to the river are provided. This boundary included 

some parameters from the surrounding landscape, vegetation and habitat status while 

keeping the review focused on the river system. The option to look at the river catchment 

area (which is sometimes discussed as most accurate for investigations concerning water 

habitats) would make the review less focused on the restoration effects and more directed 

towards general ecosystem services availability in the area.  

3.2 ESR impact matrix 

By applying the ESR framework it was identified that 20 ecosystem services out of the 31 

services assessed will be affected by the restoration of Billstaån (see impact column in table 

1). Ten services were found to have both high impact and high dependence in connection to 

the restoration, indicating further interests in studies, monitoring, etc. These services are; 

the provisioning service freshwater; the four regulating services global climate regulation, 

regional/local climate regulation, erosion control and pollination; all of the cultural services, 

recreation and ecotourism, ethical and spiritual values, and educational and inspirational 

values; the supporting service of habitat; and energy provisioning (one of the added services 

in this study). All these ten services represent important factors for the results of the 

restoration project in Billstaån in terms of ecological status and socio-economic factors. 

Comments on all services’ dependence and impact can be found in Appendix I (p. 20).  
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Table 1. ESR impact matrix of the restoration in Billstaån., with 

20 services having medium or high impact in connection to the 

expected restoration  outcomes. The ten services also having 

high dependence are presented within green frames. 

 



10 
 

As indicated by question marks in table 1, there are gaps in gathered knowledge concerning 

the timber and other wood fibres, fibres and resins, sand, regulation of water timing and 

flows, and natural hazard mitigation services. The latter two are of significant interest in 

connection to the restoration, as they will affect the newly created habitats in the bypass 

channels, as well as the hydropower extraction and area residents. 

While the recreational fishing service was added in this study it did not appear as a high 

dependence service. This is due to the currently limited use of this service in Billstaån 

presenting a low input value into the restoration project, even though it is expected to gain 

great benefits from the restoration outcomes. Fishing interests in Billstaån will probably 

expand based on the expected value increase of the fish population after the restoration, 

but if can be discussed if it would be more efficient to have anglers use other, regionally 

available, rivers if increased possibility for recreational fishing was the only purpose.  

3.3 Priority services 

To identify priority the ten services with high dependence and high impact services were 

further assessed. This process assessed all ten services in terms of interest for the 

restoration monitoring work and the possibility to connect the services to monetary values 

and market elements (see further in methodology, section 2.2). This information is 

presented in table 2, also showing how five service were deemed to have priority over the 

others in terms of importance for the restoration results and socio-economic factors. The 

five priority services (further described in the following sections, 3.3.1-5), suggested as the 

main output of this study, are:  

 Freshwater  

 Erosion control  

 Recreation and ecotourism  

 Habitat  

 Energy provisioning  

Weighting of priority was also considered in terms of connection to the restoration purpose, 

which is why e.g. pollination was not suggested further as it is not directly connected to the 

restorative measures. Furthermore, this do not exclude the possibility of side effects on the 

pollination service (or other services not selected), but is a selection done to keep focus on 

services directly included in what will be considered as the main restoration outcomes 

A lot of interests are connected to the cultural services and recreation and ecotourism were 

given priority due to more direct connections to market values, making it possible to track 

local development, and the strong connection to the fishing interests. This service can also 

be considered the main generator of visitor interest, as recreation can be seen as a pushing 

factor to why we spend time in nature and experience values from the other cultural 

services.  
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Table 2. Further assessment process to determine priority services for the restoration results and 

socio-economic factors of the project in Billstaån.  Priority services marked green. 

Ecosystem 
services 

Interests in monitoring Direct connections to 
market values 

Priority 

Freshwater  Water quality 

 Freshwater pearl population 

 Prices on drinking water  

Global climate 
regulation 

 Carbon capture capability 

 Energy production 

 Carbon taxation  

Regional/local 
climate regulation 

 Development of 
microhabitats 

 Temperature 

 -  

Erosion control  River depth 

 Soil removal 

 Costs for restoring river 
depth or riverside 

 

Pollination  Observed species 
o Insects 
o Flowers/herbs 

 Honey production 

 Value of harvested berries 

 

Recreation and 
ecotourism 

 Visitor numbers 

 Fishing licenses 

 Residents 

 Local business development 
o Companies 
o Employment 

 Fishing licences 

 Fishing equipment 

 Guest nights 

 General local turnover 
o Strömbacka Kvarn 
o Grocery store 

 Value increase among 
properties 

 Maintenance costs for 
bridges, parking lots, etc. 

 

Ethical and 
spiritual values 

 Visitor numbers 

 Residents 

 Local business development 
o Companies 
o Employment 

 Value increase among 
properties 

 Maintenance costs for 
bridges, parking lots, etc. 

 

Educational and 
inspirational 
values 

 Visitor numbers 

 Number of arranged study 
trips 

 Residents 

 Local business development 
o Companies 
o Employment 

 Guiding fees 

 Guest nights 

 General local turnover 
o Strömbacka Kvarn 
o Grocery store 

 Value increase among 
properties 

 Maintenance costs for 
bridges, parking lots, etc. 

 

Habitat  Observed species of fish, 
birds, etc. 

o Populations 
o Individuals 

 Biological indicators 

 (SEK per) kg caught fish 

 Savings from not planting 
fish 

 

Energy 
provisioning  

 Energy production 

 Efficiency changes 

 Energy prices 

 Maintenance costs at 
hydropower facilities 
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3.3.1 Freshwater 
ESR definition: Inland bodies of water, groundwater, rainwater, and surface waters for household, industrial, 

and agricultural uses. Examples: freshwater for drinking, cleaning, cooling, industrial processes, electricity 

generation, or mode of transportation. 

The freshwater service in Billstaån is depending on water provisioning from Näkten and the 

quality of the freshwater service is important for the level of success for the restoration 

(since sensitive species such as fresh water pearl is meant to live in the river after the 

restoration is finished). Freshwater in Billstaån is used for electricity production and one 

household currently uses the river as water source. Substitutes for both the drinking water 

use and the energy production exist, but requires investments from the residential owner 

respectively Jämtkraft AB, on a level dubious in terms of economical viability.  

Impacts on the freshwater service from the restoration deemed interesting for monitoring of 

the restoration outcomes are e.g.: soil properties in bottom substrates of the new stream 

channels affecting water quality; increased organism populations affecting nutrient cycles 

and values, and; increased biotic activity affecting turbidity, etc. Monitoring is needed to 

secure continuous quality of the freshwater service as it is fundamental for the habitat 

environment and quality of the ecosystem. 

3.3.2 Erosion control 
ESR definition: Role ecosystems play in retaining and replenishing soil and sand deposits. Examples: vegetation 

such as grass and trees prevents soil loss due to wind and rain; forests on slopes hold soil in place, thereby 

preventing landslides; coral reefs, oyster reefs, and sea grass beds reduce loss of land and beaches due to waves 

and storms. 

Construction of bypass channels depends on the erosion control service to create stable 

riversides in the new stream channels and erosion control is also important for the dam 

deconstruction. The impact on erosion control from the restoration is putting stress to this 

service in areas where new streams are created, but the new division of water into several 

stream channels can also remove stress from presently strained areas.  

Impact from lacking erosion control can affect hydropower extraction possibilities, through 

direct damages to machinery and over time as increased amount of sludge affects river 

depth, but also water quality in general in terms of turbidity. Erosion control is hard to 

substitute and negative effects from limitations in this service pose as risk to values of many 

other services. Further studies to determine that no particular risks, such as increased silting 

or flooding in particular areas, should be considered. 

3.3.3 Recreation and ecotourism 
ESR definition: Recreational pleasure people derive from natural or cultivated ecosystems. Examples: hiking, 

camping, bird watching, scuba diving, going on safari. 

The motivation for the restoration, being part of the cultural service dependence, partly 

relies on recreational interests of the local area but also connects to potential visitors' 
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interest. As the surrounding area is rural recreational alternatives are somewhat limited in a 

local scale (even though similar river connected activities may happen commonly on a 

regional scale). Impact from the restoration will provide additional possibilities in terms of 

recreation, e.g. recreational fishing, as well as making the local area more interesting to visit 

for people interested in ecological restoration and sustainable hydropower. The restoration 

can raise interest and appreciation for the area on local level, as well as regionally and  

(inter-)nationally, acting as an added value to the present recreation and ecotourism service. 

Furthermore, this can open up for new or other activities connected to Billstaån and provide 

marketing arguments based on the restoration project. 

3.3.4 Habitat 
ESR definition: Natural or semi-natural spaces that maintain species populations and protect the capacity of 

ecological communities to recover from disturbances. Examples: native plant communities often provide 

pollinators with food and structure for reproduction; rivers and estuaries provide nurseries for fish reproduction 

and juvenile development; land natural areas and biological corridors allow animals to survive forest fires and 

other disturbances. 

The restoration depends on present habitats in and around the river as these serve as input 

for further development of the ecological status of Billstaån. As Billstaån is deemed to be a 

good and suitable habitat for many species the habitat service is a fundamental and valuable 

input for the restoration outcome in a way not possible to substitute.  

The main purpose of the restorative measures are tied to enhancing the habitat service of 

Billstaån by removing migration barriers and making possible an increased migration from 

water-living species into, and within, the river habitat. Impact from the restoration will thus 

be a more accessible habitat service advantageous for local biodiversity. This will also mean 

a higher pressure on the habitat service (including potentially expanding values from the 

increased use) as a higher number of species and individuals are expected to exist within it. 

3.3.5 Energy provisioning 
Definition (in this study): Small-scale hydropower extraction, as presently carried out in Billstaån. 

The restoration is in one sense dependent on the hydropower extraction as it had probably 

not been carried out if no such facilities existed in Billstaån. Even though this use is part of 

what has affected the river ecology to its present state, the presence of such activities is also 

part of the motivation for the restoration as Jämtkraft AB will have to adapt to meet the 

Water Framework Directive to continue hydropower production. The hydropower plants in 

Billstaån will thus be maintained, providing green energy to the market from a healthier 

river.  
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4 Discussion 

4.1 Study findings 

In the ESR of the project in Billstaån most of the estimated impacts on ecosystem services 

are positive, going well in line with the purpose of a restoration, as strengthening an 

ecosystem also means a potential increase in benefits from ecosystem services. As the 

position of Billstaån makes it a geographical link between the Triple Lakes project and lake 

Storsjön the ecological status and ecosystem services in Billstaån will affect the possible 

spread of positive effects from the larger project. This geographical linking makes it 

important to ensure the ecological status of Billstaån is restored and maintained as 

intended, requiring monitoring of more factors than common ecological measurements. 

Also, since lake Näkten is considered a national interest because of high nature values the 

motivation to extend this area to include Billstaån is high. 

The services identified as priority services spans over all categories; provisioning of 

freshwater, regulation of erosion control, the cultural values of recreation and ecotourism, 

the supporting habitat service, and the (for this study invented) business oriented service of 

energy provisioning. This indicates how extensive the effects from ecological restoration are 

to ecosystem services provisioning.  

The added service energy provisioning represents a clear company perspective to what the 

river provides, suitable in an ESR assessment but it might be less usable in another 

framework. In the context of Billstaån it fits well to include it, as Jämtkraft AB is one of the 

main stakeholders, but it could be a less important factor if focusing more on it as one 

possible use of the river rather than a part of the assessed system.  

This study finds the motivation behind the restoration of Billstaån as connecting to both to 

the Water Framework Directive, where the restoration project is important for maintaining 

the hydropower production within expected legislation, alongside possibilities for regional 

development. The latter is interesting, as the area where Billstaån resides is rural and this 

suggest increased quality in terms of recreational fishing, etc. and extended visitor numbers 

to local sites can give benefits to the local community. Mainly more jobs can be generated in 

sectors connected to tourism, as more visitors to Billstaån might require new employment in 

local businesses.  

While strengthening ethical and spiritual values connected to Billstaån strengthens the local 

community, such values are also directly connected to the image of Jämtkraft AB as 

company. The restoration project demonstrates a will to take environmental responsibility 

and listen to people living close to facilities for energy production.  In a long-term 

perspective this might create a positive attitude towards the company operations in general 

and a continuous hydropower extraction in Billstaån in particular. Potential new educational 

and inspirational values created by the restoration project can be used for information to 

give benefits for both Jämtkraft AB and other stakeholders. Mainly, as the project is finalised 
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it will be possible to arrange study visits (and other informative exchange) to showcase the 

project outcomes in terms of bypass channel functionality, efficiency, etc.   

Based on the results in this study, ecosystem service assessment is further suggested for 

attaining deeper understanding of the restoration impact. 

4.2 Importance of ESR perspective 

A finding in this ESR study is the importance of perspective when conducting the ESR 

questionnaire to determine priority ecosystem services, since this also affects choices when 

setting the assessment scope, as well as what scale (global/local/etc.) to consider in trend 

analysis. In this assessment the ESR was not conducted from within a company, but from an 

outside position looking at the restoration project as a whole along with the company's part 

in it, including other parameters than business results in terms of expected outcomes. 

Through this it became clear how both dependency and impact of several of the ecosystem 

services analysed depends on timeframe and scale, choices which in turn depends on who 

conducts the assessment. If the restoration had been studied from another angle the results 

would thus have differed by placing other emphasis on what impact is most important to 

consider and evaluate. The difficulties are probably related to the reviewed ecosystem 

services spanning over those directly affected by company decisions and present company 

activities while others include interests that are arguments for the restoration execution as 

well as possible indicators for its outcomes. 

4.3 ESR limitations 

The business focus in ESR made the later steps of the ESR framework hard to apply in the 

Billstaån case, as most of the content they would have generated is irrelevant to other 

stakeholders than Jämtkraft AB. As Jämtkraft AB is not the practical conductor of the 

restoration, but rather the provider of an area in need of restoration, keeping a pure 

company perspective would have limited relevance, usability and applicability of the study 

results. As the restoration itself was used as focus point, rather than the company interest, 

the parts of ESR directly addressing business strategy, etc. turned out to be redundant.  

Parts of these problems relates to the restoration project not being company owned. The 

ownership situation was known beforehand but not perceived as the big obstacle it turned 

out to be when this study was carried out.  

Another problem encountered, partly due to the strict form of the ESR impact matrix, is how 

some services could not be given high priority due to information gaps. In a business 

developing setting this may mean less, but when assessing a project including operations 

changing the landscape (while intending to improve it) such gaps poses as risks for 

misjudgements. In the Billstaån case some risks connected to the restoration are already 

accounted for in previous project planning, but additional factors of concern were attained 

through the ecosystem service approach. In this study dependence on the regulating 

services from regulation of water timing and flow and natural hazard mitigation could not 



16 
 

be determined even though they are considered as important factors in the setting of a 

regulated river. 

A related issue was the difficulty in knowing when the ESR questionnaire was complete in 

terms of information quality. The only indicator for this built into the ESR framework is the 

use of question marks in the questionnaire when dependency or impact factors are 

unknown. It is easy to get stuck chasing better accuracy for the input information, as well as 

when validating the output. 

4.4 Suggestions for further studies 

Based upon the results of this study five main areas of further research, to better describe 

the restoration project in river Billstaån in terms of ecosystem services, are suggested: 

 Follow-up on this study to fill gaps in knowledge, mainly by determining the 

restoration dependence on regulating services.  

 Deeper studies on how to follow the priority services and their development in 

monitoring. 

 Deeper studies on possibilities to translate some services into monetary values to 

provide economic parameters for expressing service development in terms of direct 

benefit. 

 Investigations of effects from the restoration on hydropower output. 

 Investigations on how to track value development of cultural services, through 

economic markets as well as based on local opinions on area progression.  

To be able to cover some of these subjects and pursue deeper knowledge of ecosystem 

services related to Billstaån Toolkit for Ecosystem Service Site-based Assessment (TESSA) is 

suggested . TESSA could work well as complement to this study since it can generate a more 

quantitative assessment while working with scenario thinking and open up for a higher level 

of stakeholder participation (Peh et al. 2014).  
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5 Conclusions 
This study of the Billstaån restoration assessed ecosystem services by using methodology 

from Corporate Ecosystem Service Review (ESR) to identify priority services connected to the 

restoration and to get an overview of the expected restoration outcomes translated into 

ecosystem service thinking. 20 ecosystem services out of the 31 services assessed were 

deemed to be affected by the restoration, ten of them relating to the restoration project by 

having both high dependence and high impact in connection to the expected restoration 

outcomes. Ecosystem services connected to freshwater, erosion control, recreation and 

ecotourism, habitat, and energy provisioning were identified as priority based on monitoring 

interest and potential connection to market values. 

A second part to the study purpose was to test usability of ESR in the specific setting of the 

Billstaån restoration. As several issues related to framework functionality emerged during 

the study ESR was deemed less suitable for evaluating Billstaån than previously expected. 

This relates to how the strong business focus in ESR do not apply to the information needs in 

an ecological restoration context, and also to that several of the stakeholders not having a 

direct business interest in the restoration. As a tool for initial ecosystem services assessment 

ESR still helped in the process of starting the translation of expected restoration outcomes 

into ecosystem services thinking. 

To get another perspective than the business focus in ESR and to be able to work with 

scenarios to describe the development of ecosystem services in Billstaån Toolkit for 

Ecosystem Service Site-based Assessment is suggested for further studies. Such studies 

would also provide some quantitative values easier to include in restoration monitoring 

work for comparison over time. 
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Appendix I: Comments from ESR questionnaire 
When conducting the questionnaire included in the framework for Corporate Ecosystem 

Services Review, the following questions are used to assess the operational dependence and 

impact on ecosystem services (providing an impact matrix such as table 1, p. 9): 

 Does this ecosystem service serve as an input or does it enable/enhance conditions 

for successful company performance? 

 Does this ecosystem service have cost-effective substitutes? 

 Does the company affect the quantity or quality of this ecosystem service? 

 Is the company's impact positive or negative? 

o Positive: The company increases the quantity or quality of this ecosystem 

service 

o Negative: The company decreases the quantity or quality of this ecosystem 

service 

 Does the company's impact limit or enhance the ability of others to benefit from this 

ecosystem service? 

Space for comments are also provided within the questionnaire, in connection to each 

service. For this investigation, these have been collected in table 3 to describe connections 

between ecosystem services and the restoration project in Billstaån. 

Table 3. Ecosystem services reviewed in the case study of the Billstaån project, with comments on 

dependence and impact connected to the restoration operations. 

Services  Dependence Impact 
Provisioning   

Crops No direct dependency connected to 
the restoration. 

No direct impact from the restoration 
related to this service. In extension, 
farmed land in the local area may be 
affected by changed species 
composition in terms of insect 
populations (e.g. pollinators and 
pests). 

Livestock No direct dependency connected to 
the restoration. 

No direct impact from the restoration. 
Possible effects to pastures as in e. g. 
availability of water for grazing 
livestock and possible increase in 
amounts of insects irritating for the 
animals. 

Capture fisheries No large scale fishing takes place in 
the river, but it is used for recreational 
fishing. 

One of the primary goals of the 
restoration is to strengthen fish 
populations interesting for 
recreational fishing in Billstaån. This 
will increase the quantity of captured 
fish and possible beneficiaries 
connected to this service. 
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Services  Dependence Impact 
Aquaculture 
 
 
 

Currently fish is planted into the river 
to maintain catchment possibilities. As 
this will cease after the restoration, 
nature itself is deemed to be a 
sufficient substitute to maintain fish 
populations in Billstaån. 

As part of the restoration planting of 
fish into Billstaån will cease to give 
benefits to natural populations and 
reach more consistent wild fish 
populations. As such the restoration 
impact on aquaculture means 
stopping the use of it, resolving the 
present dependency. This will have an  
indirect impact on regional 
aquaculture business (where the 
planted fish is currently cultivated and 
bought), over time possibly leading to 
a decrease in the sector if the 
restoration results can prove fish 
planting is less needed to maintain 
river fish stocks  than currently 
expected. 

Wild foods Availability affects interest and use 
possibilities of areas included in the 
restoration. Collection of wild foods is 
probably the main use of some areas 
affected by the project, as in damaged 
during the construction work, but they 
will re-grow over time. Also, many 
similar areas exists locally. 

The construction of bypass channels 
means some areas currently being 
land, and possibly rich in terms of 
berries and mushroom availability, will 
be converted into stream habitat. 
Overall, the area affected in this way is 
small and the abundance of land 
providing wild foods connected to the 
river makes local availability 
somewhat stable. Over time new 
riverside habitats, as well as possible 
clearance of forest connected to the 
construction phase, means creation of 
new areas with high potential for 
harvest of wild foods, e.g. raspberries 
(often appearing as pioneer plant in 
terms of ecological succession). 

Timber and other wood fibre Parts of the surrounding landscape are 
production forests, which could 
provide material in-situ for the 
restoration work (if needed). 

No direct general impact on this 
service from the restoration, but 
limited areas of production forest may 
have to be cut down to provide areas 
for the bypass channels. In extension, 
the new streams can affect availability 
for machines, etc. in these areas. 
Depending on riverside properties by 
the channels, some forested land may 
also be more irrigated or swampy, 
which can increase as well as decrease 
tree growth (depending on tree 
species). 

Fibres and resins Possible presence of material for 
basket making, etc. Availability affects 
interest and use possibilities of areas 
included in the restoration. 

No direct impact connected to the 
restoration. Increased biodiversity 
connected to the restoration can 
mean an increase of species that can 
be used as fibres for handicraft, e.g. 
sallow [sälg] and reeds [vass], but such 
species may also be removed due to 
keeping the river open. Since this 
service is of little (or no) use presently, 
it is hard to foresee if such impact 
means more than indirect benefits in 
terms of increased possibilities for 
usage. 
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Services  Dependence Impact 
Animal skins No direct dependency connected to 

the restoration. 
No direct impact on this service 
related to the restoration. Increased 
human activities in the area may mean 
less game (mainly moose) locally 
available for hunting purposes. On the 
other hand, the bypass channels may 
be more accessible as water source for 
wild animals and attract more of them 
to the local area. 

Sand Possible connections to sand as part of 
bottom substrate for fish 
reproduction. Sandy bottoms are 
attractive in connection to bathing 
spots. It will mean costs if sand needs 
to be put into the system, but these 
are probably somewhat limited as 
sand is not a rare resource in Sweden. 

Sandy bottoms can be both created 
and disturbed during the construction 
phase. Gaps in knowledge during this 
review as to the importance and use 
of sand as bottom substrate in the 
restoration setting. 

Ornamental resources Availability affects interest and use 
possibilities of areas included in the 
restoration. 

Impact from the restoration on species 
composition may make new flower 
species accessible, while some present 
stands will be removed by the bypass 
channel construction. The area of new 
riverside created in connection to 
Ävjan is particularly interesting in this 
sense, as is the future opportunity to 
collect freshwater pearl mussel shells. 

Biomass fuel Availability affects interest and use 
possibilities of areas included in the 
restoration. Vegetation that could be 
suitable for harvest of bio-energy, e. g.  
salix and other brushwood are part of 
present riversides and components of 
current ecosystems. These crowd out 
species of a meadow type, in 
extension limiting access to the river 
for recreation, etc. 

As this service is currently not used in 
the area, the impact from the 
restoration is indirect. Mainly, some 
higher production potential may be 
achieved, and some plant or shrub 
material removed during the 
restoration process may be used for 
such purposes. 

Freshwater The water in Billstaån is used for 
electricity production at several small 
scale hydropower plants. Even though 
the production is limited, exchanging it 
means great economical investments 
(in e.g. solar power). At least one 
livelihood currently uses the river as 
main water source, but   substitutes 
for drinking water exist. After the 
restoration there may be effects in 
terms of water quality as organism 
populations increase (effects on 
nutrient values) and more activity will 
take place in the water (increased 
turbidity), etc. Depending on water 
provisioning and quality from 
upstream, mainly in Näkten. 

The water quality in Billstaån is most 
important for the level of success for 
the restoration, as sensitive species 
such as fresh water pearl is meant to 
live in the river after the process is 
finished. As the bypass channels are 
spreading the water uptake into new 
areas, and more life and activity in the 
water will occur more nutrients may 
enter the water. At the same time, 
more fish, etc. will eat from the 
organic material available, possibly 
limiting it from the other end. Other 
possible stressors to water quality are 
more fish, etc. stirring the water and 
causing more turbidity, and 
surrounding coniferous trees lowering 
pH due to their effect on the ground 
where the bypass channels flow 
through. Deeper studies, as well as 
careful monitoring after the 
restorative measures are performed, is 
needed. 
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Services  Dependence Impact 
Genetic resources The genetic resources in the river 

depends on individuals currently 
present in Billstaån, populations 
gaining input from lake Näkten and 
Storsjön, as well as from the planting 
of fish. As fish is planted the cost-
efficiency from such measures has 
been deemed efficient earlier but 
since this will cease it can be discussed 
if it really is the case. Should the 
restoration fail in this sense (less fish 
living in Billstaån as a result) it can still 
be averted by starting fish planting 
again. 

As the restoration is meant to increase 
biodiversity and gain stronger wild fish 
populations the genetic resources of 
Billstaån will expand from the present 
state. This will include more 
individuals, as such carriers of genes, 
as well as more species (as carriers of 
gene-pools).The practical use of this 
service will probably be limited, but it 
will mean a healthier populations 
which over time can exchange genes 
with adjacent systems (mainly Näkten 
and  Storsjön). 

Biochemicals, natural medicines 
and pharmaceuticals 

Traditionally used herbs with health 
benefits grow on the riversides, but is 
probably of limited use presently. 
None the less, availability affects 
interest and use possibilities of areas 
included in the restoration. 

Similar impact to fibres and resins and 
ornamental resources. The restoration 
will mean impact to stands of 
traditionally medicinal herbs, with 
presently limited use, but certain and 
new species may increase due to 
creation of new riverside habitats (and 
as such, in extension, affect 
opportunities for usage). 

Regulating   

Maintenance of air quality No direct dependency in relation to 
the restoration, but important for 
ecosystem health in general. 

No direct impact on this service 
related to the restoration. 

Global climate regulation In a warmer climate, the ecosystems 
connected to Billstaån may change in 
terms of species composition, e.g. 
including more water vegetation in 
general and attracting other species of 
fish than those addressed in the 
project as the water temperature 
rises. 

No direct impact on this service 
related to the restoration, but 
indirectly affects the possibility to 
maintain hydropower extraction in 
Billstaån. As this is a green energy 
source it means a small positive effect 
on global climate regulation as 
compared to many other ways to 
produce energy. Carbon capturing 
properties in the river itself may also 
increase if more vegetation (and as 
such: carbon storage) appears in and 
around the river. 

Regional/local climate regulation Similar to global climate regulation, 
but probably even more important to 
maintain the specific river ecosystems 
in Billstaån. 

In regional and local scale impact from 
the restoration on climate regulating 
factors will probably be neglectable. 
Scaled down to micro climate level, 
though, the impact of creating new 
stream habitats will be have several 
effects in the immediately surrounding 
areas in terms of temperature, moist, 
etc. 

Regulation of water timing and 
flows 

Presently, natural water regulation in 
the area is much disrupted by the 
hydropower uses. This will not change 
after the project, but will continue to 
affect the ecosystems in terms of 
shifting water levels, etc. (even though 
the migration barriers will be gone). As 
such the natural service is less 
important in connection to the 
restored area, as it is enhanced and 
influenced by artificial regulation to 
such a high degree.  

The restoration will give benefits to 
the flood regulation of Billstaån. After 
the construction of bypass channels, 
the river's flood prevention properties 
will increase due to parts of the water 
way always being open and not 
regulated for hydropower uses. The 
removal of Ävjan will affect the water 
amount that can be stored in this 
particular area, which means 
connected risks disappear after the 
dam deconstruction. 
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Services  Dependence Impact 
Erosion control 
 

Properties of erosion control are very 
important in connection to the 
restoration to be able to create stable 
riversides in the bypass channels, as 
well as around the new stream in 
Ävjan. If lacking, removed soil and clay 
may affect hydropower extraction 
possibilities, as increased amount of 
sludge over time affect river depth. 
Erosion control is hard to substitute in 
the case with Billstaån, and possible 
negative effects from service 
limitations pose as risk to values in 
many other categories. 

The construction of bypass channels 
will put stress to erosion control in the 
areas where new streams are created, 
but the new division of water into 
several stream channels may also 
remove stress from presently strained 
areas. Total impact on such properties 
are thus hard to foresee at this stage, 
indicating a need for further studies to 
determine that no particular risks 
(such as increased silting or flooding of 
particular areas) are created in the 
restoration process. 

Water purification and waste 
treatment 

The water quality in Billstaån is very 
important for the degree of success 
for the restoration. In extension this 
connects to factors upstream, 
affecting the watershed for Näkten, 
but this service is also important in 
terms of water flowing into Billstaån 
from the surrounding area. Billstaån 
may be deemed as sensitive in this 
sense, since it lacks natural purifying 
wetlands connected to the river. 

No direct impact on this service from 
the restoration as no wetlands, etc. is 
planned. 

Disease mitigation No direct dependency in relation to 
the restoration, but important for 
ecosystem health in general. In 
Billstaån, presence of mosquitoes is 
more irritating in terms of limitations 
to recreational activities than 
dangerous in terms of disease 
spreading. 

Possible direct impact to mosquito 
spawning waters as the 
deconstruction of Ävjan can mean 
removal of such waters as stored 
water amount in the area decrease. 
Furthermore, this can mean fewer 
mosquitos by the residences in Lillå. 
More such waters can also be created 
in connection to the bypass channels. 

Maintenance of soil quality 
 

The soil in connection to a river is 
found on the riverbanks as well as in 
the river bottom substrate, affecting 
species composition in the riverside 
flora and possibilities for fish 
spawning. Soil quality in is thus 
fundamental for the creation of bypass 
channels with healthy bottom 
substrate in Billstaån, including 
decomposing organisms as well as 
grittiness, etc. 

Unclear how the restoration will 
impact this service, but as the general 
area of operation is limited possible 
losses to decomposing populations, 
etc. should be naturally recovered 
over time as the construction phase is 
passing. 

Pest mitigation No direct dependency in relation to 
the restoration, but important for 
ecosystem health in general. 

No direct impact on the service from 
the restoration, but extended use of 
the river area as water source, etc. for 
predators is possible. This service can 
be interesting to look into in the future 
if otters establish in the river and 
affect fish populations and fishing 
interests. 

Pollination The re-growth of vegetation after the 
restoration is for some plants and 
herbs highly dependent on pollinating 
insects. This is of special importance in 
connection to the dam deconstruction, 
where more species will gain a chance 
to establish on the new riversides if 
numbers of pollinators in the area is 
high. 

A higher biodiversity on the riverside 
can provide more flowering species 
beneficial for pollinating insects, while 
calmer waters can increase water 
availability for such insects. This can 
have ripple effects in gardens and 
agriculture in the local area.  
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Services  Dependence Impact 
Natural hazard mitigation Unclear to what extent Billstaån can 

be said to be dependent on such 
factors 

In connection to the restoration this 
service is (at least) affected in terms of 
maintaining the river and mitigating 
factors connected to it as components 
in the landscape. As example, bypass 
channels may provide some additional 
protection in case of forest fire as 
more ground is directly connected to 
water. 

Cultural   

Recreation and ecotourism The motivation for the restoration 
partly relies on recreational interests 
locally in Hackås, but also connects to 
potential visitors' interest in 
recreational fishing, etc. As the 
surrounding area is rural, recreational 
alternatives are somewhat limited in a 
local scale, even though similar river 
connected activities may happen 
commonly on a regional scale. 

Impact from the restoration will 
provide additional possibilities in 
terms of recreation, e.g. fishing, as 
well as making the local area more 
interesting to visit for people 
interested in ecological restoration 
and sustainable hydropower. As such, 
the restoration can raise interest and 
appreciation for the area on local level 
as well as regionally and nationally, 
acting as an added value. This may 
also open up for new or other 
activities in and around Billstaån, as 
well as provide marketing arguments 
towards visitors/tourists based on the 
restoration project. 

Ethical and spiritual values The project was suggested by 
residents close to Billstaån, expressing 
driving forces such as the will to 
restore and enhance nature, giving 
nature a higher value, and the wish to 
do something locally. These 
expressions of such morals are mainly 
based on experiences from living close 
to Billstaån, accessing services 
connected to the river. Even though 
similar experiences and feelings of 
responsibility probably exist by other 
rivers, this particular expression of 
such sentiment - the restoration - is 
tightly knitted to the specific 
settlements and the people living by 
Billstaån. 

As part of the motivation behind the 
restoration is based on feelings of 
ethical responsibility these values will 
expand greatly as it is fulfilled. In 
extension it also means Jämtkraft 
takes an active ethical responsibility as 
one of the most noticeable users of 
the river, possibly creating a more 
positive attitude towards hydropower 
both locally and regionally. 

Educational and inspirational 
values 

This service includes historical as well 
as aesthetic values tied to Billstaån, 
both being enhanced and safe-
guarded by the restoration. The river 
can be viewed as interesting in 
connection to several educational 
fields, which will be extended to cover 
ecological restoration practises after 
the restoration is done. These 
particular values are tied to Billstaån in 
a way that is hard or impossible to 
substitute. Other visually similar rivers 
in the region may exist, but the 
increasing values connected to the 
restoration are not replicated in these. 

The restoration means added values in 
terms of education, inspiration and 
aesthetic values. It directly enhances 
awareness of possibilities in 
construction of bypass channels (and 
ecosystem services valuation), as well 
as will showcase more sustainable 
hydropower practises in a historically 
interesting river. The restoration may 
also mean more aesthetically 
interesting areas are created as the 
landscape is reshaped by the new 
streams.  
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Services  Dependence Impact 
Supporting   

Habitat Present habitats in and around the 
river (and in extension those of lake 
Näkten) serve as input for further 
development of the ecological status 
of Billstaån. The river is expected to be 
a good and suitable habitat for several 
species, such as fresh water pearl 
mussels, which will be introduced 
during the project. Present habitats 
are thus fundamental for the 
restoration process and future river 
development. 

The main purposes of the restoration 
project are tied to this service and 
enhancing it. By doing this, new and 
lively freshwater habitats will be 
created, giving benefits to the local 
area as well as increasing awareness of 
possibilities with such measures. 

Additional services   

Energy provisioning The restoration is in one sense 
dependent on the hydropower 
extraction as it had not been carried 
out (perhaps, nor needed) if no such 
facilities existed in Billstaån. Even 
though this use has affected the river 
ecology to its present bad state, the 
presence of such activities is also part 
of the motivation for the restoration, 
as Jämtkraft AB must meet the Water 
Framework Directive to be allowed to 
continue their hydropower use of the 
river. 

The hydropower plants in Billstaån will 
be maintained, providing continuous 
green energy to the market. As the 
project is fulfilled the area will be a 
showcase for how hydropower 
extraction can be conducted in a more 
sustainable way, with less effect to 
wild-life by removal of migration 
barriers. 

Recreational fishing Interest in river fishing, and species 
thus provided, is strong in the region. 
From the restoration these interests in 
Billstaån will be allowed to expand. 
Increased amount of fishing days, 
anglers, etc. will mean benefits locally 
in terms of recreation and job 
opportunities. Even though there are 
similar areas for fishing in the region, 
the specific setting in Billstaån 
(especially in connection to the 
restoration) is unique. In the local area 
there may not be any other 
alternatives for river fishing, but it can 
still be argued that it would be 
cheaper for recreational fishers (also 
those living by Billstaån) to go 
somewhere else in the region for their 
sport than to restore the river. This 
thinking is somewhat short-sighted, 
though, as it means other benefits 
from the restoration will be lost as 
well. 

Values for recreational fishing in 
Billstaån will increase from measures 
in the restoration project. Mainly, wild 
trout will be available to a higher 
degree, as well as new areas suitable 
for fishing. This may attract more 
anglers and improve reputation of the 
river for such purposes. 

 

 


