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Background 

The HOLAS II project is preparing the first version of the ‘State of the Baltic Sea’ report for publication in June 
2017. The economic and social analyses (ESA) in the report have been supported by the HELCOM TAPAS 
project in 2016 and SPICE project 2017. Regional guidance has also been given in the ESA workshops. Two 
TAPAS workshops were held in 2016, HELCOM TAPAS ESA WS 1-2016 and HELCOM TAPAS ESA WS 2-2016, 
and HOLAS II ESA WS 2-2017 was arranged in March 2017. 

This document presents the methodology for the economic and social analyses in the HOLAS II project, linked 
to the ‘State of the Baltic Sea’ report. The methodology will be described in the ESA supplementary report to 
the ‘State of the Baltic Sea report’. 

 

Action required 
The Meeting is invited to agree on the methodology for the Economic and Social Analysis used in the HOLAS 
II project (linked to the endorsement of the ‘State of the Baltic Sea’ report).  

https://portal.helcom.fi/meetings/TAPAS%20ESA%20WS%201-2016-350/Related%20Information/Outcome%20HELCOM%20TAPAS%20ESA%20WS%201-2016.pdf
https://portal.helcom.fi/meetings/TAPAS%20ESA%20WS%202-2016-372/MeetingDocuments/Outcome%20of%20HELCOM%20TAPAS%20ESA%20WS%202-2016.pdf
https://portal.helcom.fi/meetings/HOLAS%20II%20ESA%20WS%202-2017-429/default.aspx
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Methodology for the Economic and Social Analysis used in the HOLAS II 
project 

1. Introduction 

We use the sea in many ways: for fish and shellfish harvesting and aquaculture, for tourism and recreation, 
as transportation routes and as a space for energy production. These sea-dependent activities bring 
substantial economic benefits, both in terms of their effect on the national economy and employment and 
more broadly on society’s well-being. The economic and social analysis of the use of marine waters1 examines 
the current economic impacts from the activities and sectors present in the marine environment. These 
human activities also create pressures that affect the state of the marine environment and its ability to 
provide goods and services for human well-being. 

The environmental impacts, including effects of e.g. nutrient loading, marine litter and hazardous substances, 
reduce society’s well-being and benefits from the marine environment in many ways. Environmental 
degradation may negatively affect the economic contribution from marine activities and sectors, and also 
citizens’ well-being through reducing, for example, the enjoyment and opportunities for marine and coastal 
recreation. Moreover, citizens who value the existence of a healthy marine ecosystem and its species suffer 
from a decrease in their well-being. The reduction in human well-being caused by the deterioration of the 
marine environment is the focus of the cost of degradation analysis. 

Economic and social analyses on the use of marine waters and cost of degradation illustrate, from one 
perspective, the importance of the Baltic Sea marine environment to the well-being of current and future 
generations and to national and regional economies.  

The economic and social analyses of the use of marine waters and the cost of degradation can be interpreted 
and executed in many ways. This report presents a conceptual framework for the regional use of marine 
waters and cost of degradation analyses that form the basis for the economic and social analyses in the ‘State 
of the Baltic Sea’ report.  

The approach developed for the use of marine waters analysis relies mainly on the water accounts approach 
and statistics to collect economic indicators for the sectors and activities present in the marine environment. 
These statistics are complemented with information on the non-market value of marine and coastal 
recreation, in line with the ecosystem services approach. Results from the use of marine waters analysis are 
presented for fish and shellfish harvesting, aquaculture, tourism and recreation, renewable energy 
generation and transport infrastructure and shipping.   

The approach for the cost of degradation analysis employs a mix of the thematic and ecosystem services 
approaches. Estimates of cost of degradation rely on economic valuation studies on changes in the state of 
the marine environment with regard to relevant descriptors of good environmental status and ecosystem 
services. Baltic Sea wide studies, providing cost of degradation estimates for each coastal country are 
available for eutrophication and recreation. For other descriptors and ecosystem services, such as 
biodiversity and foodwebs, the framework suggests using value transfer, where cost of degradation 
estimated in some of the Baltic Sea countries are transferred to those where no estimates exist. 

Coherent and comparable approaches and results on the economic and social aspects of the Baltic Sea marine 
environment have thus far been lacking. The aim of the current assessment has been to provide a regional 
framework for the economic and social analyses that is applicable at the Baltic Sea level and also supports 
national implementation of marine policies, such as the EU MSFD. The results are an outcome of expert 

                                                           
1 We refer to this later simply using the term use of marine waters analysis. 
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workshops2, literature review and data collection to provide a practical application of the concept. The 
chosen approaches are in line with the guidance document provided by the European Commission’s Working 
Group of Economic and Social Analyses of the MSFD (WG ESA 2010).  

The report is organized as follows. First, we present and overview of the framework and concepts used to 
measure economic and social contribution and impacts. The next two chapters present the detailed methods 
and results for the economic and social analyses of the use of marine waters and cost of degradation that 
have been included in the ‘State of the Baltic Sea’ report.  

2. Conceptual approach for the regional economic and social analyses 

This chapter gives an overview of the approaches for the economic and social analyses of the use of marine 
waters and cost of degradation used in the ‘State of the Baltic Sea’ report. The details are presented in the 
subsequent chapters. The framework for regional economic and social analyses builds on the conceptual 
model developed in the HELCOM HOLAS II economic and social analyses workshop in 2015 (HOLAS II ESA WS 
1-2015). In the beginning, the aim was to make an adaptation of the Driver-Pressure-State-Impact-Response 
(DPSIR) model and show how the use of marine waters creates pressures on the marine environment and 
the ecosystem services it provides, thus causing cost of degradation. Such an analysis would identify the level 
of economic activities that would lead to the achievement of the good environmental status, and assess both 
the monetary contribution of the economic activities to the economy and their effect on the environmental 
values. It became evident that this kind of analysis was too challenging considering the availability of data 
and resources for the work, and thus the framework was simplified so that use of marine waters and cost of 
degradation would be analysed separately without explicitly linking them to each other (Figure 1). 

To maintain adaptability of the analysis and present all the available information, the framework combines 
several approaches for the use of marine waters and cost of degradation analyses. The chosen approaches, 
illustrated in Figure 2, are in line with the WG ESA guidance document (WG ESA 2010) and will be further 
elaborated in the next sections. 

 

Figure 1. Conceptual model used in the HELCOM HOLAS II analysis (components included shown in blue). The HOLAS conceptual 
model does not provide links between activities and state of the marine environment (or vice versa). 

                                                           
2 The workshop outcomes can be found here: HELCOM ESA WS 1-2015, TAPAS ESA WS 1-2016, TAPAS ESA WS 2-2016. 

https://portal.helcom.fi/meetings/HOLAS%20II%20ESA%20WS%201-2015-292/default.aspx
https://portal.helcom.fi/meetings/HOLAS%20II%20ESA%20WS%201-2015-292/default.aspx
https://portal.helcom.fi/meetings/HOLAS%20II%20ESA%20WS%201-2015-292/default.aspx
https://portal.helcom.fi/meetings/TAPAS%20ESA%20WS%201-2016-350/default.aspx
https://portal.helcom.fi/meetings/TAPAS%20ESA%20WS%202-2016-372/default.aspx
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Figure 2. HELCOM HOLAS II uses mixed approaches for the use of marine waters and cost of degradation analyses. 

 

Economic measures used in the report 
As shown in Figure 1, the results from the use of marine waters and cost of degradation analyses are 
measured in monetary terms. However, it should be noted that, in most cases, the monetary estimates 
presented in this report are not additive or directly comparable, since they measure different effects and are 
calculated using different approaches and methods (as further explained in the following sections). The 
following presents a short description of the concepts used to measure economic and social contribution: 
economic impact, economic value and price.3 This information is important to keep in mind when viewing 
and interpreting the results. 

Economic impact represents the money and employment generated by an activity, in other words, the 
economic contribution the activity makes to the economy. While economic impacts do not provide 
information about economic values, they are easily measured, and thus widely used in assessing activities 
and sectors. 

Economic value means the resource’s or good’s contribution to the well-being of an individual or the society 
at large, and can be measured using people’s maximum willingness to pay for the good. Since willingness to 
pay is not equal to the market price, economic value is not the same as market price. Related measures of 
economic welfare are consumer and producer surplus. Consumer surplus is the monetary gain obtained by 
consumers because they are able to purchase a product for a price that is less than they would be willing to 
pay. Producer surplus is the monetary gain to producers from being able to sell at a market price that is 
higher than the cost of production.  

                                                           
3 For a more detailed discussion of similar issues, see Pendleton (2009). 
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Measuring the willingness to pay for goods is difficult, and thus prices and revenues are often used as proxies 
for economic values. The problem in focusing on market prices is that some aspects of the resource that 
create economic value are ignored. The value of these non-market goods and services cannot be deduced 
based on market prices, because they are not sold in the market. The marine and coastal environment 
provides many non-market values, main examples being marine and coastal recreation and the values 
derived from the existence of a healthy ecosystem. 

In this report, the concepts are used as follows. For the use of marine water waters analysis, we mainly use 
proxy indicators, such as gross value added and employment, to measure the economic impacts from the 
activity, i.e. the contribution the activity makes to the national economy. One exception is the analysis of 
recreation, for which we measure the economic value based on consumer surplus (i.e. the difference 
between the consumer’s total willingness to pay and the total amount they pay for the good). In the cost of 
degradation analysis, we measure economic values based on people’s willingness to pay for environmental 
changes and consumer surplus.  

3. What do we gain? Economic and social analysis of the use of marine waters 
 

 

 

In the economic and social analysis of the use of marine waters, human activities and sectors present in the 
marine environment are described using economic indicators to illustrate their economic importance and 
the benefits derived from the use of marine waters. There are two approaches for assessing the use of marine 
waters (WG ESA 2010): 

1) Marine water accounts (MWA) approach:  
a) Identify and describe the region of interest.  
b) Identify and describe the economic sectors using marine waters.  

What is meant by the economic and social analysis of the use of marine waters? 
As a society, we utilise the marine waters in different ways. Our various economic sectors use 
the sea - its resources, space, energy, etc. – and profit from doing so. As individuals, we are also 
employed by these economic sectors, purchase or obtain goods and services from these sectors, 
and enjoy using marine and coastal areas for recreation and other purposes. 

While bringing certain socio-economic benefits to society, the use of marine waters also creates 
pressures on the marine environment. Some activities, such as fishing and recreation, are 
dependent on the state of the marine environment, meaning that they require a certain level of 
environmental quality to continue as activities. Other activities, such the transport and energy 
sectors, use the sea for space, but are not themselves affected by the state of the marine 
environment. Some sectors, such as agriculture, impact the marine environment (use the sea as 
a sink) but are not present there. 

For this study, use of marine waters is defined as any human activity using the marine or coastal 
environment. This excludes land-based activities from the analysis.  

The socio-economic analysis on the use of marine waters measures the economic impact from 
the use of the sea in the current state. In this analysis, this impact is measured using economic 
indicators which are, for the most part, based on market values. These indicators and their values 
do not specify the negative impacts the uses may have on the quality of the marine environment 
or the activities themselves. Thus, the analysis of the use of marine waters analysis should be 
seen as a piece of the overall picture of how the society and the marine environment are linked. 
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c) Identify and, if possible, quantify the economic benefits derived from the economic sector’s use of 
the marine waters, e.g. in terms of production value, intermediate consumption, value added, 
number of employees, and compensation of employees.  

d) Identify and, if possible, quantify impacts on the environment generated by these sectors.  
 
2) Ecosystem services (ES) approach:  

a) Identify ecosystem services of the marine areas in cooperation with the analysis of status and the 
analysis of pressures and impacts on the marine environment.  

b) Identify and if possible quantify and value the welfare derived from the ES using different methods 
to estimate the use and non-use values of these services.  

c) Identify the drivers and pressures affecting the ecosystem services.  
 

Approach for assessing the regional use of marine waters 
The assessment of the use of marine waters  in the ‘State of the Baltic Sea’ report utilises a mixed approach 
which builds mainly on the marine water accounts but combines components of the ecosystem services 
approach to the analysis, in line with the WG ESA guidance document (WG ESA 2010). Both approaches were 
utilised by HELCOM countries in their 2012 MSFD Initial Assessment reporting. The mixed approach leans 
heavily on statistics, but complements them with non-market values and non-sectoral activities when 
possible (ecosystem services approach). The emphasis on the marine water accounts approach is a 
consequence of data availability: statistics for marine sectors and activities are more readily available than 
ecosystem service data and values. To increase comparability across the Baltic Sea region, sources providing 
data for most or all of the coastal countries have been used. Indirect use values and non-use values, 
mentioned in the ecosystem service approach, have not been included due to lack of data (for the definition 
of these values, see section Valuing the consequences to citizens’ well-being in Chapter 4). 

The approach can be characterized as follows: 

General 
- Utilise mixed approach - marine water accounts approach, complemented by ecosystem service 

approach with non-market values 
- Identify and describe the different uses of the marine waters 
- Evaluate whether the activity exerts a pressure and is dependent on the state of the marine 

environment based on the Baltic Sea pressure and impact index (BSPII) for pressures, and expert 
assessment and literature review for dependence 

- Prioritise activities and sectors based on the above, as well as on data availability 
 

Indicators and data 
- Present socio-economic indicators for each activity describing the contribution of marine uses on the 

economy 
- Select indicators for which standardised data is available across several Baltic Sea countries  to ensure 

harmonisation (it should be noted that for the majority of the sectors, Russian data were not 
available) 

- Include value added and employment indicators when available  
- Include alternative indicators of activity when socio-economic indicators are unavailable 
- Record data source, indicator methodology, and information about year, anomalies, etc. 
- Present the indicator specific data for each sector/activity at the country level 

 

Evaluation 
- Assess the data quality and availability and provide recommendations for improvement 
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A shortcoming of employing only the marine water accounts approach is that the statistics exclude uses of 
the environment that are non-consumptive and/or are hard or impossible to measure using market prices. 
To overcome this, the approach employed in this report is to supplement the existing statistical indicators 
with indicators found from scientific literature that measure economic benefits from non-market uses (i.e. 
recreation). 

Human activities and sectors 
The sectors are prioritised based on those which have been deemed relevant to the Baltic Sea in HOLAS II 
and to the MSFD Annex III (list of activities and sectors) and those that:  

- create significant pressure to the marine environment 
- derive significant benefits from the use of the marine environment, and/or  
- are dependent on the environmental state of the Baltic Sea.  

 

The sectors selected for the analysis based on these criteria are shown in Table 1. The pressures of the activity 
on the Baltic Sea were assessed based on conclusions from the State of the European Seas report (EEA, 2015) 
using a Yes/No answer categories. Dependence of the activity on the state of the Baltic Sea is based on expert 
assessment within the HOLAS II team. All the activities mentioned in Table 1 have been included in some way 
in Chapter 3 ‘Human activities and the ecosystem’ in the ‘State of the Baltic Sea’ report. 

 

Table 1. Human activities and data availability for the use of marine waters analysis 

Theme Activity Depend on 
environmental 
state 

Pressure on 
environmental 
state 

Data available In the ‘State 
of the Baltic 
Sea’ report 

Extraction of 
living resources 

Fish and shellfish 
harvesting 

Yes Yes Fish and shellfish 
harvesting 

Yes, Ch3 

Cultivation of 
living resources 

Aquaculture 
(marine) 

Yes Yes Aquaculture - 
Finfish mariculture 

Yes, Ch3 

Tourism and 
leisure  

Tourism Yes Yes Tourism - 
accommodation 

Yes, Ch3 (only 
description) 

Recreation Yes Yes Marine and coastal 
recreation 

Yes, Ch3, Box 
3.3 

Production of 
energy 

Renewable 
energy 
generation 

No Yes Offshore wind 
energy production 

Yes, Ch3 

Marine 
transport 

Transport 
infrastructure 

No Yes Transport 
infrastructure 

Yes, Ch3 

Transport - 
shipping 

No Yes Freight shipping Yes, Ch3 
? Yes Passenger shipping Yes, Ch3 

 

Socio-economic indicators 
The socio-economic indicators describe the importance (or economic impact) of the activity or sector present 
in the marine environment. The indicators presented were selected based on availability across several 
countries within one source, as well as in order to include both economic and social aspects. As indicators, 
‘value added’ shows the contribution of the sector to the national economy from a macro-economic 
perspective, while the employment indicators are more related to the social impacts from the use of marine 
waters. When available, we have included indicators which can be linked to pressures and activities assessed 
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in other parts of ’State of the Baltic Sea’ report e.g. value of landings. In order to include the citizen 
perspective, we have included non-market values for marine and coastal recreation. The data sources include 
Eurostat, industry associations, and regional studies. 

1) ‘Value added’ is a measure of productivity which shows the contribution of the activity or sector to 
the national economy. ‘Gross value added’ (GVA) is a recommended indicator in the WG ESA 
Guidance (WG ESA 2010) and is used when available. It shows the value of the goods and services 
that have been produced minus the cost of all inputs and raw materials that can directly be attributed 
to production. The Scientific, Technical and Economic Committee for Fisheries (STECF) also uses GVA 
and defines it using the following formula for fisheries: GVA = income from landings + other income 
– energy costs – repair costs – other variable costs – non variable costs (STECF 2016b); and as follows 
for aquaculture: GVA= turnover + other income – energy costs - livestock costs - feed costs - repair 
and maintenance – other operational costs (STECF 2016a). Eurostat uses the indicator ‘value added 
at factor costs’ which is defined as the “gross income from operating activities after adjusting for 
operating subsidies and indirect taxes. Value adjustments (such as depreciation) are not subtracted.”  
(Eurostat 2017). According to STECF this indicator “is similar, but does not fully correspond” to GVA 
(STECF 2016a).  

2) Employment is a proxy for a social indicator (WG ESA 2010). When possible, we use the indicator 
‘number of persons employed’, as it is used by Eurostat Structural Business Statistics (SBS) as well as 
by STECF. Number of persons employed is the sum of number of employees receiving compensation 
for work and unpaid persons employed. It should be noted that STECF uses the expression ‘total 
employees’, which is defined the same as number of persons employed. 

3) Non-market valuation data are used to complement the statistics to assess the economic benefits 
from marine and coastal recreation. The relevant indicator is ‘consumer surplus’, which describes 
the economic benefits people obtain from recreation. Consumer surplus measures the difference 
between the consumer’s total willingness to pay and the total amount they pay for the good (in this 
case recreation). Market prices or statistics of the tourism sector are either insufficient or 
inappropriate for capturing the full economic importance of sea-based recreation, as many 
recreational activities do not show in these prices or statistics. 

4) When the above socio-economic indicators are not available, other indicators are used. ‘Turnover’ is 
defined as totals invoiced by the observation unit during the reference period, and this corresponds 
to market sales of goods and services to third parties (STECF 2016a) and ‘value of landings’ is used 
for the fisheries sector as a proxy for income derived from landings calculated using price and 
quantity data (STECF 2016b). 

5) When socio-economic indicators are unavailable, quantitative indicators of activity are used, for 
example, number and capacity of installed off-shore wind power or number of ports. Although they 
do not measure economic significance, they can be converted into economic figures using 
assumptions and conversion factors. Keeping record of non-economic data can also show sectoral 
and activity trends over time (growth or decline of activity). 
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4. What is at stake? Cost of degradation analysis 
 

 

Degradation of the marine environment reduces the ecosystem’s ability to produce goods and services, 
which in turn affects human well-being. As the aim of marine policies is to achieve good environmental status 
(GES), which means that seas are clean, healthy and productive, cost of degradation can be assessed based 
on the benefits forgone or damages resulting from not achieving a good environmental status (GES) of the 
marine environment. Thus, cost of degradation measures the change in people’s well-being for moving from 
the current or baseline status of the marine environment to the good environmental status (Figure 3).  

 

 

Figure 3. Illustration of the cost of degradation concept. Cost of degradation results from the difference between the 
current/baseline environmental status and the good environmental status.  

 

  

What is cost of degradation? 
Cost of degradation means the change in citizens’ well-being from the deterioration of the 
marine environment. Degradation causes many adverse effects that affect human-well-being 
directly or indirectly, including: 

- increased water turbidity, more frequent blue-green algal blooms and oxygen deficiency 
in bottom waters 

- reduction and changes in fish stocks 
- contamination of fish and seafood 
- increased litter on the beach and in the sea, and 
- loss of marine biodiversity. 

Noticeable effects of degradation are decreased possibilities for marine and coastal recreation, 
reduction in the quality and quantity of food and other products available from the sea, adverse 
effects on human health, and reduced biodiversity, ecosystem health and marine resources for 
the enjoyment of current and future generations. 



GEAR 16-2017, 4-3 
 

 

Page 10 of 15 
 

There are three general approaches to assess cost of degradation (WG ESA 2010): 

1) Ecosystem service approach 
a. Define good environmental status (GES) and the baseline (= the development of 

environmental status given business as usual) and their difference in terms of ecosystem 
services 

b. Describe the consequences to human well-being 
 

2) Thematic approach 
a. Identify degradation themes (e.g. marine litter, eutrophication) 
b. Define the present state and the target state (e.g. the GES boundary or threshold value for 

an indicator) and their difference 
c. Describe the consequences to human well-being 

 

3) Cost-based approach 
a. Assess the costs of measures currently implemented to prevent degradation of the marine 

environment 
 
The ecosystem service approach is the most ambitious of these, followed by the thematic approach and the 
cost-based approach. All approaches call for some kind of valuation to assess the consequences to human 
well-being, but the ecosystem service and thematic approaches involve valuing the benefits forgone if the 
state does not improve, while the cost-based approach focuses on the costs of improvement measures. Thus, 
the cost-based approach does not measure the actual well-being lost due to marine degradation, but rather 
the funds that are used to improve the state of the sea at present. Cost-based approaches could be used as 
proxies for the cost of degradation when the thematic or the ecosystem services approach cannot be applied. 
Monetary estimates of the damage or maintenance costs to measure environmental degradation could be 
derived from the framework of the System of Environmental-Economic Accounting (United Nations 2003, 
2012, Schroer 2007), e.g. the environmental protection expenditure account (EPEA) and statistics on the 
environmental goods and services sector (EGSS). 

The main difference between the ecosystem and thematic approach is in the focus of valuation. The 
ecosystem service approach focuses on describing and valuing the difference in ecosystem service provision 
in the baseline and GES. In the thematic approach, the cost of degradation is assessed in terms of degradation 
themes (i.e. environmental problems), and there is no need to value ecosystem services. Another major 
difference is in the definition of the gap. In the ecosystem approach, one examines the difference between 
the baseline and GES at the target year. In the thematic approach, the difference is between the present and 
target conditions (i.e. GES). A combination of the ecosystem and thematic approaches is also possible, 
depending on the available knowledge. The consequences to human well-being in the ecosystem and 
thematic approach can be presented in monetary terms, when possible, but also described quantitatively or 
qualitatively.  

 

Valuing the consequences to citizens’ well-being 
In the ecosystem service and thematic approaches, the economic (monetary) assessment of the cost of 
degradation requires valuing how changes in the marine environment impact human well-being. In many 
cases, the value of environmental changes cannot be observed from markets or market prices, and thus 
environmental valuation methods have been developed for this kind of analysis. The aim of these methods 
is to estimate the effects of environmental changes on human welfare in terms of citizens’ willingness to pay 
for these changes. The willingness to pay represents the benefits associated with the environmental change. 
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Environmental valuation methods estimate either use values, non-use values or both. Use values are related 
to the (direct or indirect) use of the environment. One example of these are recreation values. Non-use (or 
existence) values are values people hold even though they might not use the environmental resource at all. 
They are associated with preserving the ecosystem and its species in good health, and giving others in current 
or future generations the opportunity to enjoy the environment. 

There are, in general, two types of valuation methods: stated preference and revealed preference methods 
(see Champ et al. 2017). Stated preference methods are based on carefully constructed surveys that ask 
people’s willingness to pay for well-defined changes in the environment (Bateman et al. 2002). These 
methods are the only ones that can capture both use and non-use values. Revealed preference methods are 
based on observing people’s behaviour to determine environmental values (Bockstael et al. 2007). They are 
able to estimate use values related to the environment, for example recreation values. In addition to these 
two, the benefit (or value) transfer method is becoming more and more common in policy analysis (Johnston 
et al. 2015). It entails using existing research results to assess environmental values in locations for which 
value estimates are not available. 

Some may criticise the methods used to assess cost of degradation. Value transfer is considered to produce 
less reliable estimates than original valuation studies. Critique can also be directed to survey-based stated 
preference methods used to estimate the cost of degradation from eutrophication. The most common issues 
mentioned include biases in hypothetical responses, no effect of the size of the environmental change on 
values, and differences in value estimates between different value measures (e.g. Hausman 2012). These 
critiques have largely been answered in Carson (2012). Proponents have argued that survey-based valuation 
studies are a practical alternative in cases where values cannot be based on market behaviour and prices, 
which is the case for many features of the Baltic Sea environment. Thus, comprehensive estimates of the cost 
of degradation caused by eutrophication cannot be obtained without using stated preference methods. 

Denmark has indicated a reserve to using stated preference methods and the value transfer method to assess 
the cost of degradation.  

 

Approach for assessing the regional cost of degradation 
The following approach has been developed for assessing the cost of degradation in the Baltic Sea region for 
HELCOM HOLAS II. 

General 
- Use mainly the thematic approach, combined with the ecosystem service approach 
- Examine the cost of degradation separately for each descriptor of good environmental status 

(grouping overlapping descriptors when appropriate) and ecosystem service 
- Use the baseline and target scenarios specified in the existing valuation studies. Discuss how well 

these scenarios correspond to achieving good environmental status (as in HELCOM BSAP/EU MSFD) 
to evaluate the reliability of the estimates 

- Assess the cost of degradation in monetary terms if possible (economic valuation studies are 
available), and if not, quantitatively or qualitatively 

Data and studies 
- Include both stated and revealed preference valuation studies 
- Use international valuation studies to ensure comparability across countries 
- Use studies covering all coastal countries when possible 
- Use value transfer across countries to obtain regional estimates when there are no studies covering 

the entire Baltic Sea area 
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Evaluation 
- Assess how well the studies are suited for the assessment (e.g. scenarios and environmental change, 

geographical coverage, time frame) 
Ecosystem services 

- Present additional information on ecosystem services when available (illustrations, graphs, maps, 
qualitative assessments) 

 

The assessment of cost of degradation is based on economic valuation studies that value the benefits of 
improving the state of the Baltic Sea. If the state does not improve, these benefits are lost, and thus they can 
be interpreted as the cost of degradation. The valuation studies estimate people’s willingness to pay for a 
specific environmental change, either using surveys (stated preference studies) or by observing people’s 
behaviour (revealed preference studies).  

The valuation studies have been identified based on several extensive literature reviews conducted in the 
Baltic Sea area in the recent years (Söderqvist & Hasselström 2008, Turner et al. 2010, COWI 2010, Ahtiainen 
& Öhman 2014, Hasler et al. 2016). Results of these valuation studies are reported either in journal articles 
or project reports. In an ideal case, the regional assessment of the cost of degradation would rely on 
international valuation studies that covered all nine coastal countries, valued the environmental change in 
the entire Baltic Sea and presented national level benefit estimates. This would allow for both national and 
regional estimates of the cost of degradation.  

The cost of degradation estimates are presented in Chapters 3, 4.1 and 5.6 in the ‘State of the Baltic Sea’ 
report. 

 

Available regional estimates  
Studies on the cost of degradation that cover the entire Baltic Sea marine area and all nine coastal countries 
are available only for eutrophication (thematic approach) and recreation (ecosystem service approach) (see 
Table 9). The cost of degradation estimate for eutrophication comes from a stated preference valuation study 
conducted in 2011 (Ahtiainen et al. 2014). The cost of degradation estimate for recreation is based on a 
revealed preference valuation study in 2010 (Czajkowski et al. 2015). These Baltic-wide studies are used to 
provide regional estimates of the cost of degradation in this report. For other themes or ecosystem services, 
there are no valuation studies that would cover all Baltic Sea countries. The cost of degradation estimates 
with regard to recreation are presented in Chapter 3, and with regard to eutrophication in Chapter 4.1 of the 
‘State of the Baltic Sea’ report. 

 

Table 9. Details of the regional studies that are used to assess cost of degradation. 

Descriptor Focus of valuation Study 
year 

Area Countries Source In the ‘State of the 
Baltic Sea’ report  

Eutrophication Reducing the effects 
of eutrophication 

2011 Entire 
Baltic 
Sea  

All 9 
coastal 
countries 

Ahtiainen et 
al. (2014) 

Yes, Ch4.1 

Ecosystem 
service 

Focus of valuation Study 
year 

Area Countries Source  

Recreation Improving 
(perceived) 
environmental 
quality by one unit 

2010 Entire 
Baltic 
Sea 

All 9 
coastal 
countries 

Czajkowski 
et al. (2015) 

Yes, Ch3, Box 3.3 
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When there are no regional estimates: value transfer 
Regional cost of degradation estimates are readily available only for eutrophication and recreation, as these 
have been examined in Baltic-wide studies. Assessing the cost of degradation related to other descriptors 
and ecosystem services for the entire Baltic Sea region requires value transfer. Value transfer means using 
existing value estimates to infer values in other, previously unstudied sites. In the case of the Baltic Sea, this 
implies transferring the cost of degradation estimates across countries. An example of the value transfer 
approach is presented for biodiversity and foodwebs (see Table 10). 

 

Table 10. Details of study that are used to assess cost of degradation using value transfer. 

Descriptor Focus of valuation Study 
year 

Area Countries Source In the ‘State 
of the Baltic 
Sea’ report 

Biodiversity 
and 
foodwebs 

Increasing the amount 
of healthy perennial 
vegetation and size of 
fish stocks 

2011 Finnish-Swedish 
archipelago, 
Lithuanian 
coast 

Finland, 
Sweden, 
Lithuania 

Kosenius & 
Ollikainen 
(2015) 

Yes, Ch5.6, 
Box 5.6.1 

 

The value transfer approach entails transferring mean willingness to pay (WTP) from one or several countries 
of the Baltic Sea to the other countries (where estimates are not available), adjusting for differences in price 
levels, currencies, and income. The country where the cost of degradation estimate originates from is called 
the study country, and the country where the estimate is transferred to is called the policy country. 

When transferring, original cost of degradation estimates (from the study country) need to be adjusted to 
express the value estimates in the same year, currency and price level, and to account for the effect of income 
level on the cost of degradation estimates (see information box below on value transfer). The value estimates 
are first adjusted to year 2015 using country-specific consumer price indices (CPIs). Then they are converted 
to common currency (euro) using purchasing power parity (PPP) adjusted exchange rates, which allow cross-
country comparisons by eliminating price level differences. The estimates are also adjusted for income 
differences across countries, assuming that the willingness to pay is a constant share of income (income 
elasticity of WTP is one). This is done by multiplying the primary estimate with the ratio between the gross 
domestic product (GDP) per capita in each country and the GDP per capita in the study country. These are all 
standard adjustments in international value transfers. 

When value estimates are available from several countries, i.e. there are several possible study countries, 
the study country needs to be chosen. The choice of the appropriate study country should be based on the 
similarity between the study and the policy country, as this correspondence is crucial for the reliability of the 
value transfer. A practical approach is to base the choice on the average income level of the countries, and 
transfer value estimates between countries with similar income levels. 

All value transfers rely on strong assumptions. Here it is assumed that the cost of degradation estimated in 
one (or few) countries can be used to assess the cost of degradation in other countries with small adjustments 
in price levels and income. This is not necessarily the case, as additional factors, such as differences in cultural 
issues, attitudes and use of the Baltic Sea may cause further divergence between the estimates across 
countries. These factors have been observed to have a significant effect on WTP in empirical valuation 
studies. Adjustments for these differences are not yet standard practice in value transfers, and information 
on which to base the adjustment factors is not readily available, and thus they are not performed. 

Value transfer is used in Chapter 5.6 of the ‘State of the Baltic Sea’ report. The related text describes the 
approach, and the visualization of the results clearly separates between the estimates that are based on 
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original valuation studies and those based on value transfer. Denmark has indicated a reserve to using the 
value transfer method to assess the cost of degradation. 

 

 

 

 

  

Value transfer approach 

Cost of degradation estimates (i.e. estimates of mean willingness to pay) are transferred from one 
or several countries of the Baltic Sea (study countries) to the other countries (policy countries), 
adjusting for inflation and differences in price levels, currencies and income. Adjustments are 
needed to express the value estimates in the same year, currency and price level, and to account 
for the effect of income level on the cost of degradation estimates. Additional adjustments may 
be necessary to change household values to individual ones, and to express one-time estimates 
in annual values.  

 

𝐶𝐶𝐶𝐶𝐶𝐶𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑝𝑝𝑝𝑝𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑝𝑝 = 𝐶𝐶𝐶𝐶𝐶𝐶𝑠𝑠𝑐𝑐𝑐𝑐𝑠𝑠𝑝𝑝 𝑝𝑝𝑝𝑝𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑝𝑝 ∗ 𝐶𝐶𝐶𝐶𝐶𝐶 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝐶𝐶𝑓𝑓 ∗ 𝐶𝐶𝐶𝐶𝐶𝐶 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝐶𝐶𝑓𝑓 ∗ 𝐺𝐺𝐶𝐶𝐶𝐶 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝐶𝐶𝑓𝑓 
 

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑓𝑓 𝑝𝑝𝑓𝑓𝑝𝑝𝑓𝑓𝐶𝐶 𝑝𝑝𝐶𝐶𝑖𝑖𝐶𝐶𝑖𝑖 𝑓𝑓𝑖𝑖𝑎𝑎𝐶𝐶𝐶𝐶𝑓𝑓𝐶𝐶𝐶𝐶𝐶𝐶𝑓𝑓 (𝐶𝐶𝐶𝐶𝐶𝐶) 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝐶𝐶𝑓𝑓 =  
𝐶𝐶𝐶𝐶𝐶𝐶2015

𝐶𝐶𝐶𝐶𝐶𝐶𝑠𝑠𝑐𝑐𝑐𝑐𝑠𝑠𝑝𝑝 𝑝𝑝𝑦𝑦𝑦𝑦𝑐𝑐
 

 

𝐶𝐶𝐶𝐶𝑓𝑓𝑓𝑓ℎ𝑓𝑓𝐶𝐶𝑝𝑝𝐶𝐶𝑎𝑎 𝑝𝑝𝐶𝐶𝑝𝑝𝐶𝐶𝑓𝑓 𝑝𝑝𝑓𝑓𝑓𝑓𝑝𝑝𝑓𝑓𝑝𝑝 𝑓𝑓𝑖𝑖𝑎𝑎𝐶𝐶𝐶𝐶𝑓𝑓𝐶𝐶𝐶𝐶𝐶𝐶𝑓𝑓 (𝐶𝐶𝐶𝐶𝐶𝐶) 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝐶𝐶𝑓𝑓 =
1

𝐶𝐶𝐶𝐶𝐶𝐶𝑠𝑠𝑐𝑐𝑐𝑐𝑠𝑠𝑝𝑝 𝑝𝑝𝑝𝑝𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑝𝑝
  

 

𝐺𝐺𝑓𝑓𝐶𝐶𝐶𝐶𝐶𝐶 𝑖𝑖𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑓𝑓𝑝𝑝𝑓𝑓 𝑝𝑝𝑓𝑓𝐶𝐶𝑖𝑖𝐶𝐶𝑓𝑓𝑓𝑓 𝑓𝑓𝑖𝑖𝑎𝑎𝐶𝐶𝐶𝐶𝑓𝑓𝐶𝐶𝐶𝐶𝐶𝐶𝑓𝑓 (𝐺𝐺𝐶𝐶𝐶𝐶) 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝐶𝐶𝑓𝑓 =
𝐺𝐺𝐶𝐶𝐶𝐶 𝑝𝑝𝐶𝐶𝑓𝑓 𝑓𝑓𝑓𝑓𝑝𝑝𝑝𝑝𝑓𝑓𝑓𝑓𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑝𝑝𝑝𝑝𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑝𝑝

𝐺𝐺𝐶𝐶𝐶𝐶 𝑝𝑝𝐶𝐶𝑓𝑓 𝑓𝑓𝑓𝑓𝑝𝑝𝑝𝑝𝑓𝑓𝑓𝑓𝑠𝑠𝑐𝑐𝑐𝑐𝑠𝑠𝑝𝑝 𝑝𝑝𝑝𝑝𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑝𝑝
 

 
Data sources: 
CPI data: OECD (2016). Consumer prices – all items. Accessed 29.6.2016.  
PPP data: Eurostat (2016). Purchasing power parities (PPPs), price level indices and real expenditures for 
ESA 2010 aggregates [prc_ppp_ind]. Updated 16.6.2016, accessed 21.6.2016. Except Russia: OECD (2016). 
Purchasing Power Parities for GDP and related indicators. Accessed 21.6.2016. 
GDP data: Eurostat (2016). Main GDP aggregates per capita [nama_10_pc]. Updated 16.6.2016, accessed 
21.6.2016. Except Russia: OECD (2016). Gross domestic product (GDP). Accessed 21.6.2016. 
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