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Introduction 

The Marine Strategy Framework Directive (MSFD) sets achieving good environmental status in the 

marine environment by 2020 as a target and recommends Member State cooperation to ensure the 

coordinated development of marine strategies within the same marine region. 

In order to support the coherent and coordinated implementation of the Marine Strategy Framework 

Directive in the central and north-eastern sub-regions of the Baltic Sea, the project Good 

Environmental Status through Regional coordination and development (GES-REG) was launched in 

June 2011. The project is financed by Central Baltic Interreg IV A programme 2007-2013. 

The strategic aim of the GES-REG project’s work package 5 (WP5) “Economic and Social Analysis” 

(ESA) is to support the development of cost-effective and socio-economically efficient programmes of 

measures for reaching Good Environmental Status (GES) in the central and north-eastern sub-basins 

of the Baltic Sea. 

The current report is a GES-REG WP5 background document. It specifically relates to work task 5.3 – 

the comparative analysis of the cost of degradation (CoD). The study summarises the results of the 

CoD analyses in Initial Assessments of marine waters for the project countries – Sweden, Finland, 

Latvia and Estonia. The report provides a basis for recommendations for programmes of measures. It 

is intended to be used directly as an input for the recommendations for harmonising methodologies 

for the cost of degradation in the project’s countries. 

This comparative analysis aims: 

 to analyse the coherence of methodologies and the assessment of the cost of degradation in 

the project countries (Sweden, Finland, Latvia and Estonia); 

 to identify gaps in cost of degradation assessments; 

 to identify issues for harmonising national approaches and assessments among the project 

countries. 

1. The cost of degradation concept within the MSFD and Initial 
Assessments 

Under the Marine Strategy Framework Directive Article 8.1 (c), countries are required to include an 

economic and social analysis of the use of the marine waters and of the cost of degradation of its 

environment in their Initial Assessments reports. However, the MSFD does not prescribe how this 

analysis is to be performed in practice. The Working Group on Economic and Social Assessment (WG 

ESA) has produced non-binding guidelines (2010) to indicate the approaches and methodologies that 

might be used to meet the MSFD requirements (further referred as Guidelines). 

In regard to the cost of degradation analysis, the Guidelines propose three approaches that could be 

used for the analysis, although countries are free to come up with their own approach. The 

approaches are the ecosystem services approach, the thematic approach and the cost-based 

approach. 

This report compares the different approaches that countries have taken in order to meet the MSFD 

requirements in the cost of degradation analysis of marine waters – the second half of socio-
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economic analysis. 

1.1 The ecosystem services approach 

The value of the ecosystem goods and services (further referred as EGS or ecosystem services), 

calculated as the potential difference between Good Environmental Status (GES) and the situation 

that might occur in the absence of measures to obtain GES, can be interpreted as the cost of 

degradation. In this way, the description of the cost of degradation can be used at an early stage to 

convince policy-makers why measures for the MSFD (or marine policies in general) are, in principle, 

necessary to avoid the cost of degradation. Using this approach, the analysis identifies the ecosystem 

services and associated benefits which are potentially lost if the environment is negatively affected. 

These potentially lost benefits of achieving GES can later be compared to the costs of reaching the 

MSFD targets, when the programmes of measures are specified. 

The steps of the ecosystem service approach: 

1. Defining GES using the qualitative descriptors listed in Annex 1, the list of elements in Table 1 

Annex II and the list of pressures in Table 2 Annex III in the MSFD (2008). 

2. Assessing the environmental status in a business-as-usual (BAU) scenario. 

3. Describing in qualitative and, if possible, quantitative terms the difference between the GES 

and the environmental status in the BAU scenario, i.e. the degradation of the marine 

environment (Figure 1). 

4. Describing the consequences to human well-being of degradation of the marine 

environment, either qualitatively, quantitatively or in monetary terms. 

Figure 1. Illustration of the gap analysis that can be used in the analysis of the cost of degradation1
 

Source: (WG ESA 2010, p. 37). 

Figure 1 illustrates the difference in environmental status between GES and BAU, the calculation of 

which is the first step in estimating the cost of degradation. There is also the cost of degradation in 

                                                 
1
  The figure is a simplified illustration for pedagogical purposes only. In practice, the environmental 

status does not change linearly, nor does it necessarily decline. 
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the years before and after 2020, which can all be added together to assess the present value of the 

full cost of degradation over time2.This present value of the cost of degradation over time is likely to 

be difficult to assess within the time available before the Initial Assessment is due. Thus, analysing 

the cost of degradation at specific points in time is a pragmatic alternative. 

1.2 The thematic approach 

The thematic approach assesses the current cost of degradation. This approach analyses the present 

costs, expenses and loss of benefits related to the anthropogenic degradation of the marine 

environment. This is similar to the more future-oriented ecosystem services approach described 

above, but does not rely on uncertain BAU forecasts and is therefore analytically less contentious. It 

still provides information that could be useful for assessing the benefits of additional measures today, 

if not in the future, and may therefore have a place in the subsequent assessment of programmes of 

measures. 

The idea is to estimate, qualitatively or quantitatively, different costs related to the current 

degradation of the marine environment. This will include accounting costs which refer to current 

expenditures on measures for environmental protection and prevention: abatement costs and 

transaction costs, as well as opportunity costs that relate to the loss of benefits for activities that 

suffer from environmental degradation. 

The implied counterfactual idea that the degradation is measured against with this approach is a 

possible situation where GES is achieved. This situation will have to be determined and explained for 

each cost type analysed. 

The steps of the thematic approach: 

1. Defining degradation themes, e.g. marine litter, chemical compounds, etc. 

2. Defining a reference condition, for example a condition where targets for good 

environmental status are achieved. 

3. Describing in qualitative and, if possible, quantitative terms the difference between the 

reference condition and the present environmental status, i.e. the degradation of the marine 

environment, for all the degradation themes. 

4. Describing the consequences to human well-being of the degradation of the marine 

environment, either qualitatively, quantitatively, or in monetary terms. 

1.3 The cost-based approach 

The cost-based approach looks for an estimation of the current cost of degradation using only 

existing quantitative data on costs of measures currently implemented to prevent degradation of the 

marine environment. The cost-based approach does not include a reference condition. By providing 

an overview of the current costs incurred by the various sectors, this approach indicates who is 

currently paying how much, as well as how the burden is shared among economic actors. This 

provides an insight over the existing financing structure for the protection of the marine 

environment. This approach is based on the assumption that current costs for measures to prevent 

environmental degradation would only have been made if the value of what is obtained (preventing 

                                                 
2
  Note that estimating the full cost of degradation means estimating the difference between GES and 

BAU in each year of interest – NOT the total value of the marine environment. 
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degradation) is higher than the cost of the measures. In this way, current costs can be seen as a 

lower-bound estimate for the cost of degradation. 

The steps of the cost-based approach: 

1. Identify all current legislation that is intended to improve the marine environment. 

2. Assess the costs of this legislation to the public and private sectors. 

3. Assess the proportion of this legislation that can be justified on the basis of its effect on the 

marine environment (as opposed to health or on-shore environmental effects). 

4. Add together the costs that are attributable to protecting the marine environment from all of 

the different legislation assessed. 

2. Summaries on the cost of degradation analyses in the Initial 
Assessment reports of project countries 

This section summarises the results of the cost of degradation (CoD) analysis from each project 

country. This includes brief information about the Initial Assessment (IA) report used for the given 

analysis, the general approaches and methodology used for the CoD analysis, the cost of degradation 

results and the main information sources for the CoD, as well as the information and knowledge gaps 

for each project partner country. 

2.1 Sweden 

The Swedish Initial Assessment is based on information from five projects carried out during 2011-

2012 (Risinger 2012, Söderqvist, Hasselström et al. 2012). The aim of the projects was to develop 

basis for the IA. The projects focused on marine tourism and recreation, maritime sectors, marine 

litter, and oil spills. The final project summarised findings of the four previous assignments with 

respect to the impact of human activities on the ecosystem and ecosystem services, as well as the 

expected development of the driving forces and environmental pressures in the BAU scenario. It also 

included an analysis of the costs to society due to continued environmental degradation. 

The ESA of the Swedish Initial Assessment overall is presented in three sections of the IA report: 

 “The sea’s role in the economy”, including characterisation of activities using the sea, 

ecosystem services, and links between activities-pressures-impacts on the ecosystem 

services; 

 “The costs of continued pollution to society”, including the analysis for the BAU development 

(the effectiveness of the “baseline policies”, the future trends in economic activities, the 

changes in pressures and state) and the costs of degradation assessment; and 

 The social analysis. 

2.1.1 General approaches and methodology 

The Swedish cost of degradation (CoD) analysis is based on the ecosystem services approach. The 

costs of degradation are analysed in terms of welfare losses (benefit foregone) due to the impaired 

state of the marine environment – the deterioration of ecosystem services. It is important to 

emphasise that since GES is not yet defined in quantitative terms, the actual size of the cost of 
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degradation is consequently unknown. The analysis does not take into account land-based activities 

(inland activities and coastal industries). A discussion of the effects of nutrient loading from land-

based activities is provided separately. Based on the analysis of the impact on the supply of 

ecosystem services from various uses of marine environment (transport and port activities, maritime 

energy sector, commercial fishing and aquaculture, and marine tourism and recreation), the analysis 

is focused on the following ecosystem services: S4 – biodiversity (D1 biodiversity), R3 – mitigation of 

eutrophication (D5 eutrophication) and C2 – scenery (D8 contaminants and D10 marine litter). 

Degradation is characterised as the difference between the state in the BAU and the GES. The analysis 

aims to assess which values will be affected by a failing GES. 

Steps of the cost of degradation analysis: 

1) Garpe’s (2008) classification of ecosystem services was used in the analysis. For each selected GES 

descriptor (D1, D5, D8 and D10) relevant ecosystem services were determined in previous analyses. 

Links between analysed ecosystem services and descriptors are found in Table 1. Only the direct links 

(marked in yellow) are included in further analysis. The links indicated as X are direct links; (x) are 

indirect links. 

Table 1 Results on linking the selected ecosystem services and the GES descriptors. 
X mark direct links; (x) mark indirect links. 

GES descriptor The selected ecosystem services 

S4: Biodiversity R3: Eutrophication 
mitigation 

C2: Scenery 

D1 Biological diversity X  (x) 

D2 Non-indigenous species (x)   

D3 Commercially exploited fish and shellfish  (x)  

D4 All elements of the marine food webs (x)   

D5 Human induced eutrophication  X (x) 

D6 Sea-floor integrity (x)   

D7 Permanent alteration of hydrographical 
conditions 

   

D8 Concentrations of contaminants (x)  X 

D9 Contaminants in fish and other seafood for 
human consumption 

   

D10 Marine litter   X 

D11 Introduction of energy, including underwater 
noise 

   

Source: The Swedish Initial Assessment report, table 4.28. 

2) Identification of the (final) ecosystem services affected by the supply of the analysed intermediate 

ecosystem services (S4, R3 and C2). The links among the four groups of ecosystem services were 

analysed to assess how changes in the supply of the analysed intermediate services (S4, R3 and C2) 

would impact the supply of the other (final) ecosystem services. 

3) Identification of available information in relation to studies valuing the analysed ecosystem 

services/GES descriptors. 
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4) Identification of potentially necessary improvements in policy instruments for achieving GES for 

the analysed descriptors. 

2.1.2 Cost of degradation results 

D1 Biodiversity 

The descriptor D1 – biodiversity is directly linked to the supportive ecosystem services S4 

(maintenance of biodiversity). The status of S4 is considered to affect the status of all other 

ecosystem services to varying extents. The provisioning services that are most likely to be affected by 

biodiversity loss are P1 (food), P3 (provision of genetic resources) and P4 (chemical resources). 

Cultural services will also be directly affected through the effect on C2 (aesthetic values) and C1 

(recreation). 

Numerous studies have been conducted to identify the values of different types of fish. For example, 

HELCOM and NEFCO (2007) estimate the total annual value of the fish catch in the western part of 

the Baltic Sea to be 1.5 billion euros. The effect of a loss in biodiversity in the fishing industry is very 

difficult to estimate and may need to be estimated on a case-by-case basis. 

A loss in biodiversity is expected to affect all cultural services. No studies addressing the value of 

ecosystem services C5 (inspiration), C3 (science and education) or C4 (cultural heritage) in the Baltic 

region have been found. 

D5 Eutrophication 

The descriptor D5 – eutrophication is linked to the regulating ecosystem services R3 – mitigation of 

eutrophication. The main immediate effects of eutrophication on the ecosystem services are likely 

related to P1 (food for consumption), C1 (tourism and recreation) and C6 (natural and cultural 

heritage). 

The effects of eutrophication on ecosystem services related to the provision of food are still relatively 

unknown. However, one example is the study by Paulsen (2007), which analysed the impact on the 

eelgrass beds along the Swedish west coast. The cost was estimated to be 1-1.5 billion over a period 

of 55 years. No studies have been found related to other eutrophication services. 

Cultural services are affected by eutrophication in several ways. The services C1 and C6 were the 

subjects of most investigations on the influence of eutrophication in the North Sea and Baltic Sea. In 

marine tourism and recreation (C1), the sensitivity of the effects of eutrophication varies depending 

on which activities are viewed. It can be expected that within the tourism sector, boating, vacation 

homes, commercial establishments and activities associated with one-day visits to the sea could be 

the most affected by a reduced demand for recreational activities due to environmental degradation. 

Within the literature, validation studies considering ecosystem services are rarely connected to 

separate recreational activities. Also, the proportion of studies that deal with recreation as a whole is 

negligible. However, eutrophication itself has been studied relatively thoroughly. The value of the 

reduced supply of nutrients to the sea was estimated to be 4.5 billion euros (Turner, Georgiou et al. 

1999). 

No studies regarding the effects of eutrophication on ecosystem services C5 (inspiration), C4 (cultural 

heritage) and C3 (science and education) have been found. 
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D8 Concentrations of contaminants 

The descriptor D8 has a negative effect on the provison of the ecosystem service food for 

consumption (P1.1). One study estimated the costs in the case of an exceptionally large oil spill 

(5,000–150,000 tonnes) to be 5-16 million euros (Forsman 2003, 2006, 2007). Oil spills could also be 

a direct obstacle to shipping. Furthermore, the potential long-term effects of an oil spill also relate to 

the producing services P2 (commodities), P3 (genetic resources) and P4 (chemical resources). No cost 

estimates for the impact of previously mentioned services have been found. 

A significant portion of the impact of an oil spill relates to the service C1 (recreation). It is estimated 

that the cost of lost fishing days (angling) may be up to 13 million euros. The cost of the lost 

opportunity for recreation linked to the beaches is estimated to be 130 SEK (14 euros) per day. 

However, there are no data for the number of recreational days lost. Ahtiainen (2007) estimates the 

willingness to pay to reduce the risk of an oil spill in the Gulf of Finland to be between 100 and 300 

million euros. The estimation includes both user and non-user values, making it difficult to determine 

how much of the value is associated with the service C6 (natural and cultural heritage). 

The actual costs of an oil spill depend on several factors, such as season, location, quantity and type 

of oil. 

D10 Marine litter 

Marine litter affects the ecosystem in two ways: through the effect on the aesthetic values and 

negative effects on ecosystem functioning, especially when the waste contains toxic substances. The 

physical effects primarily affect cultural services such as tourism and recreation (C1) and natural and 

cultural heritage (C6). A negative effect can also be connected to P6 (provision of energy) and P7 

(provision of space for waterways) where waste can cause problems in wave and tidal power and 

have a blocking effect in narrow passages. No studies describing the potential costs of the physical 

effects on P6 and P7 have been found. 

In the case of P1 (food), there is a risk that marine debris can damage equipment and lead to reduced 

catches in the commercial fishery. The total cost of damaged propellers, blocked cooling water intake 

on fishing vessels, damaged nets and destroyed catch has been estimated at 1 million per year along 

the Swedish west coast. 

Conservation areas are mainly affected by marine litter and noise. The approximate monetary value 

for decreasing the amount of litter of the east coast was estimated at 500 SEK per household per year 

and 900 SEK per household per year for the west coast. This should be regarded as the cost of 

continued environmental degradation of the marine litter because marine litter cannot be avoided. 

2.1.3 Information and data sources 

Existing valuation studies; information from projects (carried out to support development of the IA in 

2011/2012 aiming to develop a basis for the IA); literature (e.g. Turner, Georgiou et al. 1999, Hall 

2000, Forsman 2003, Döring, Laforet et al. 2005, Forsman 2006, 2007, HELCOM and NEFCO 2007, 

Paulsen 2007, Kinell, Söderqvist et al. 2009, HELCOM 2010, Östberg, Håkansson et al. 2011); expert 

opinion/assessments (e.g. for scenarios). 

2.1.4 Information and knowledge gaps 

1. A quantitative definition of GES is missing. 
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2. An important limitation of the analysis is that it is based only on activities related to marine 

sectors. For land-based activities/sources, only a rough (qualitative) assessment up to 2020 exists; 

for the period up to 2050, there is no basis for the assessment. 

3. It is noted that a number of pressures and related driving forces with a major impact on the 

analysed ecosystem services are not covered by the analysis. Thus, the assessment of necessary 

improvements in policy instruments is also incomplete, as adding new pressures/driving forces 

may require additional and/or other improvements in the policies. 

4. The need for improved information to describe ecosystem services is emphasised. Since the 

relationship between the changes of the state of the environment and its effect on the supply of 

ecosystem services and human well-being is not well described, current analysis in the IA tends to 

be qualitative and largely based on expert opinion. For this reason, there is a great need for 

studies that enable a more quantitative analysis, which in turn probably would require more 

precise definitions of ecosystem services. 

2.2 Finland 

This analysis is based on the Finnish final version of the Initial Assessment report (Leppänen, 

Rantajärvi et al. 2012) and Ahtiainen et al. (2012). The Finnish Initial Assessment consists of six 

reports. The ESA is covered by a separate volume (report F). Information related to the cost of 

degradation is presented in the section on the cost of degradation analysis (which includes also 

information about the BAU when assessing the cost of degradation due to eutrophication). 

2.2.1 General approach and methodology 

Only the cost of degradation due to eutrophication is analysed. The benefits from reducing 

eutrophication in the Baltic Sea are estimated using the Contingent Valuation method (CVM). 

Contingent valuation is a method for valuation of environmental goods. It is based on statistical 

analysis of surveys in which people are asked about their willingness to pay for a well-defined change 

in the number or quality of environmental goods. The cost of degradation due to eutrophication is 

treated as a foregone benefit due to the impaired state of the Baltic Sea. The results of the BalticSUN 

study have been used to estimate the benefits from improved water quality in relation to the 

eutrophication. The improvement in the marine environment (scenarios for valuation) is estimated 

based on the N and P load reduction targets set by the HELCOM Baltic Sea Action Plan (BSAP). 

2.2.2 Cost of degradation results 

This subchapter summarises the study used for the Finnish cost of degradation analysis and gives an 

estimation of the foregone benefits due to the impaired state of the Baltic Sea. 

In the valuation study, the willingness to pay question was comprised of two separate stages. At first 

the actual presentation of the scenarios and maps were presented to respondent, after which the 

respondent was asked whether he/she would in principle be willing to pay for reducing 

eutrophication in the Baltic Sea. If the answer was yes or don’t know, then the respondent was 

presented with the maps comparing the two policy scenarios together with their associated WTP 

questions. If the answer was no, the respondent was directed straight to debriefing questions 

regarding his/her motives for unwillingness to pay. 

Each questionnaire included two alternative nutrient reduction programmes based on the ½ BSAP 
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and BSAP scenarios. The scenarios differed in the extent of improvements in the Baltic Sea condition 

as a consequence of different efforts undertaken to reduce eutrophication. In both cases, the 

respondent was requested to compare the eutrophication status under the baseline scenario in 2050 

with eutrophication status under the ½ BSAP and BSAP policy scenarios. 

The survey results show that the share of people’s WTP for either or both programmes was 63.4%. 

Annual mean willingness to pay for achieving ½ BSAP targets in 2050 was estimated at 42 euros per 

year per person and for achieving BSAP targets in 2050 at 56 euros. These figures translate to an 

aggregate annual WTP of 152.3 and 201.1 million euros respectively, for the Finnish adult population 

(3.617 million people). 

2.2.3 Information and data sources 

The BalticSUN study was only used (Ahtiainen, Hasselström et al. 2012). 

2.2.4 Information and knowledge gaps 

 Time frame: The Baltic Sea status projections for the time frame of 40 years are used in the 

study (not 10 years as required by the MSFD – up to 2020). 

 The study results show that by implementing the BSAP targets, the GES (the overall target of 

the MSFD) is not reached everywhere (specifically in the northern Baltic proper). 

 Assessing only the CoD caused by eutrophication does not provide reliable information about 

the CoD of the Baltic Sea. 

2.3 Latvia 

The results of the ESA are included as a separate section in the Initial Assessment report (section B) 

(AKTiiVS 2012). It consists of three sub-sections devoted to each theme of the ESA: 

 (1.1) for the ESA of the use of marine water; 

 (1.2) for the BAU development; 

 (1.3) for the cost of degradation analysis. 

Besides the ESA section, which summarises results from the work carried out for developing the ESA 

for Initial Assessment, the report includes four annexes with the full results of this work. They are 

called technical reports. Two of them – Annex 1 and Annex 4 – include the results of the work 

concerning the cost of degradation analysis. 

2.3.1 General approach and methodology 

The cost of degradation analysis is overall based on the ecosystem services approach. CoD in relation 

to significantly affected ecosystems goods and services (EGS) are analysed. The CoD is treated as 

foregone benefits due to reduced provision of the EGS (due to marine degradation). 

Since the data for applying only (and fully) the ecosystem services approach were limited, as well as 

with an aim to characterise diversity of types of the CoD, the results were complemented with 

assessments of CoD developed by also applying other approaches – the CoD due to eutrophication, 

marine litter and coastal erosion were estimated by using the thematic approach. 

Steps of the cost of degradation analysis: 
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1. Identification of the EGS relevant for the CoD analysis: Characterisation of the marine EGS for 

Latvian marine waters and assessment of impact of marine uses/pressures on the EGS have been 

done as part of the ESA of the use of marine water. The impact was assessed based on expert opinion 

(experts were asked to assess the impact of each relevant pressure on each EGS, and also highlight 

pressures and EGS where the current information base is not sufficient for assessing the impact). The 

results were used to select relevant EGS for the CoD analysis. Significantly affected EGS are presented 

in Table 2. 

Table 2 Illustrations from assessment of the impact of the pressures on the marine ecosystem 

goods and services. 
Ecosystem services P1 P2 P3 P4 P5 P6 P7 Info gaps 

S4: Maintenance of biodiversity        ! 

S5: Maintenance of habitats         

S6: Maintenance of resilience        ! 

P1.1: Food for consumption (mainly fish)         

P3: Provision of genetic resources        !! 

C1: Environment for tourism and recreation         

C2: Environment for enjoyment of scenery         

C6: Source of moral satisfaction about the 
existence and preserving for next generations         

 
S1: Maintenance of bio-chemical cycling        ! 

S2: Primary production         

Pressures: P1 – nutrients’ pollution, P2 – pollution with dangerous substances, P3 – oil pollution and risk of oil 
spills, P4 – pressures from fisheries on fish resources, P5 – climate change impacts, P6 – pressures from using 
the sea coast and bottom, P7 – introduction of alien species. 

Assessment: evidence on positive impact,   uncertain impact,  certain negative impact (possible decrease 

in provision of the ecosystem service), significant negative impact/reduced provision of the ecosystem service 

(degradation).  half of experts assigned . 

Note: The ecosystem services S4-C6 are included here to illustrate the most impacted EGS. The other two (S1 
and S2) are provided as illustrations of assessments for other EGS. 

Source: Information from the Latvian Initial Assessment report, the Section B (AKTiiVS 2012, table 1.36) . 

 

Based on the results above, the following EGS were chosen for further CoD analysis: P1.1 – Food (fish) 

for consumption; C1 and C2 – Environment (space and resources) for tourism and recreation, 

enjoyment of scenery; S5 and S4 – Maintenance of marine biodiversity and habitats (including their 

“non-use” value). 

2. Analysis of the impact of degradation on these EGS: 

The analysis requires characterising the provision of EGS in two scenarios: the GES and the BAU 
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scenario (in 2020). Such approach was used for assessing the ecosystem service P1.1 (Food (fish) for 

consumption). However, it was not possible to develop BAU scenarios in relation to other analysed 

EGS due to lack of information and time limits. 

Before characterising the state of EGS, links between the EGS and MSFD descriptors were analysed 

(the result is provided in table 14 of chapter 3.4.2). For instance, the link between the ecosystem 

service P1.1 (Food (fish) for consumption) and D3 (commercially exploited fish) was considered in 

further analysis to assess provision of this ecosystem service in the BAU and GES scenarios. 

3. Characterisation of the impacts of degradation in socio-economic terms – the costs are treated as 

foregone benefits due to the reduced provision of an ecosystem service (due to marine environment 

degradation). 

For each EGS included in the analysis: 

1) Total benefits to the economy and society from using EGS (according to the total economic value 

(TEV) framework) were characterised and, as far as possible, their magnitude estimated. This was 

done as part of the ESA of the use of marine waters. 

Available statistical data and calculations were used to characterise the magnitude of benefits. In this 

way the following EGS were assessed: 

 Food (fish) for consumption (P1.1) (data on catches and fish market prices are used) – 

quantitative characterisation of benefits; 

 Environment for tourism and recreation and for enjoyment of scenery (C1, C2) (simple 

application of “travel costs” approach based on statistics about Latvian residents’ and foreign 

tourists’ leisure trips to the coastal areas) – quantitative characterisation of benefits; 

 Qualitative characterisation of benefits obtained from ecosystem services “marine 

biodiversity and habitats maintenance” (S4, S5) and quantitative illustrations on benefits 

from the final EGS that rely on them. 

2) Evidence on reduced provision of the EGS due to marine degradation was reviewed. 

3) Possible foregone benefits were analysed and, where possible, their magnitude illustrated in 

monetary terms. For the illustrations the possible magnitude of the degradation costs was developed 

based on calculations performed with available data. The “value transfer” from economic valuation 

studies in other Baltic Sea countries was also tested, however it was concluded that such results 

include too high uncertainty. 

4. In addition, some assessments using the thematic approach were developed to characterise the 

variety of costs due to marine environment degradation: 

The analysis of CoD due to eutrophication includes a review of the CoD from valuation studies in 

other Baltic Sea countries and earlier assessments where the ‘benefit transfer’ method had been 

used for estimating the CoD for Latvia. They are compared with results from the valuation study 

(BalticSUN) covering all the Baltic Sea countries (incl. Latvia). 

The CoD due to marine litter and coastal erosion were estimated by assessing costs of 

actions/measures taken to mitigate/prevent negative consequences of the marine environment 

degradation (e.g. cleaning beaches from litter). Data obtained from a specially organised survey of 

coastal municipalities were used to develop the estimates. Coastal municipalities were asked to 
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provide data regarding length (km) and annual costs for cleaning beaches from algae and litter, as 

well as data on taken measures and their costs to reduce/prevent coastal erosion. 

2.3.2 Cost of degradation results 

Food (fish) consumption (P1.1) 

Assessments in the BAU scenario show that the commercial fish resources available for the national 

fisheries would increase till 2020 for all analysed species, if fish resources’ management is carried out 

according to use of the ‘maximum sustainable yield’ (FMSY). To develop assessments in the BAU 

scenario a scenario study (incl. modelling) conducted by a national research programme, CALME, 

were used. The results indicate that the expected state in the BAU scenario could meet the GES, thus 

there are no CoD (in terms of foregone catch value). 

Environment and tourism recreation (C1 and C2) 

Results for these EGS include: (1) characterisation of benefits from using the EGS, (2) analysis (based 

on available studies) of the impact of degradation on the provision level of these EGS, (3) illustrations 

from economic valuation studies (from other Baltic Sea countries) on possible CoD. If transferring 

values from these studies to Latvia, ‘foregone benefits’ indicate a range of 3-5 million LVL a year. 

However, uncertainty of such estimates is very high. It is concluded overall that the current 

information base (e.g. on the state of the EGS and value of potential CoD) is not sufficient for 

assessing the CoD with acceptable certainty. 

Marine biodiversity and habitat maintenance (S4 and S5) 

Results for these EGS include: (1) characterisation of benefits from using the EGS, (2) discussing 

evidences on reduced provision level of the EGS and (3) illustrations on possible CoD from economic 

valuation studies in other Baltic Sea countries (such studies are not conducted for Latvia so far). If 

transferring values from these studies to Latvia, ‘foregone benefits’ indicate a range of 8-40 million 

LVL a year. However, uncertainty of such estimates is very high. It is concluded overall that the current 

information base (e.g. on the state of the EGS and value of potential CoD) is not sufficient for 

assessing the CoD with acceptable certainty. 

Cost due to marine litter and coastal erosion 

The results include information about the costs for Latvia to mitigate/prevent consequences of 

marine degradation in relation to cleaning beaches from litter and algae and measures for 

reducing/preventing coastal erosion (based on the survey of coastal municipalities). 

Cost of cleaning beaches from marine litter and algae 

All of the surveyed municipalities have carried out cleaning algae and litter from beaches. Although 

most of the cleaning work and cost relate to the cleaning of litter, algae were also removed in seven 

municipalities. According to the survey, cleaning beaches takes place in around 300 km of the Latvian 

coast (500 km). Cleaning algae from beaches made up about 20% of the total cost of beach cleaning. 

The total cost of cleaning algae and litter from beaches in 2010 accounts for around 133 thousand LVL 

in the surveyed municipalities. The highest cost is linked to the cleaning of Jurmala beach, followed 

by Riga city beach, Ventspils beach, Saulkrasti and Liepaja City beach. 

It should be noted that the cost of cleaning beaches recalculated per 1 km of the coast in the 

surveyed municipalities varied considerably. The average cost per 1 km of the polled local 
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municipalities was 430 LVL. In general, urban beaches had a higher cost per 1 km than rural beaches. 

Since most of the cost of beach cleaning is due to cleaning litter, the differences in the cost of one km 

is mainly due to different intensities of beach use (which is higher in urban areas). However, the cost 

differences may also depend on the financial resources of local municipalities, i.e. how much they can 

afford to devote to beach cleaning. Therefore, it is concluded that the assessment reflects the actual 

cost of the marine environment degradation only partly and the CoD for society due to the given 

problems are actually higher. 

Cost of measures to reduce coastal erosion 

According to the survey, eight of the surveyed municipalities have implemented, or annually taken 

measures for reducing coastal erosion. The survey collected data on the costs of the measures taken 

to reduce/prevent coastal erosion. The data were used to calculate the average yearly cost of such 

measures for Latvian coastal municipalities. The calculated average cost is in the range of 35,000 to 

40,000 LVL. 

It should be noted that the costs vary considerably depending on the type of measures taken to 

reduce/prevent coastal erosion. The survey results also indicate that the cost depends on financial 

resources that the municipalities can afford to devote to such activities. Consequently, the cost only 

partially reflects the actual CoD to society due this problem and they are actually larger than 

estimated. 

D5 - Eutrophication 

Results on the CoD due to eutrophication include estimates of the CoD from valuation studies in 

other Baltic Sea countries and earlier assessments where the ‘benefit transfer’ method had been 

used for estimating the CoD for Latvia. These results indicated a range of 35-45 million LVL a year. 

They were compared with preliminary results from an on-going valuation study (BalticSUN) covering 

all the Baltic Sea countries including Latvia. Although the scenarios valued by this study (for the 

Latvian sea basins) do not correspond fully to the MSFD needs, it provides indicative estimate on CoD 

for Latvia due to eutrophication in range of 5 million LVL a year. It is concluded that original valuation 

study is necessary for assessing the CoD according to the MSFD needs (such study is on-going). 

The report also includes a summary of the results of CoD analysis and their certainty assessment (see 

the table below), also the main information gaps and proposals for filling them in the future in light of 

preparing sufficient information base for the ESA for the programme of measures. 

Table 3 Summary of the CoD results and their certainty assessment. 

 

Marine degradation creates 
costs 

Certainty of 
the results 

Notes concerning the 
certainty assessment evidence on 

the CoD 

> 5 mil. 
LVL* per 

year 

Foregone benefits in relation to the ecosystem services: 

EP1.1 - (?) - Moderate ... 

K1 and K2  - (?) Low ... 

AT5 and AT4   (?) Low ... 

     

Costs of 
mitigating/ 

 - Moderate- ... 
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preventing 
degradation 
(litter, erosion) 

High 

     

Degradation 
costs due to 
eutrophication 

 - (?) Moderate ... 

1 EUR = 0.7028 LVL 

Source: Latvian Initial Assessment report, part B, table 3 (AKTiiVS 2012). 

2.3.3 Information and data sources 

 An analysis of available information from valuation studies in other Baltic Sea countries 

(including the ‘value transfer’) and Latvia (e.g. economic valuation studies for freshwater 

ecosystems). 

 The BalticSUN study (preliminary results for that time). 

 Literature (incl. reports of studies), expert opinion/assessments. 

 Statistical data. 

 Data from a survey of coastal municipalities in Latvia. 

2.3.4 Information and knowledge gaps 

 Limited information and knowledge for assessing the provision of EGS in the BAU scenario (incl. 

the impact of marine degradation on this provision) and GES. 

 Information (estimates) for the economic assessment of the degradation (for relevant EGS and 

marine degradation themes). 

The monetary estimates for degradation costs are rather uncertain due to lack of original valuation 

studies for Latvian marine waters. In particular, for assessing CoD for the EGS in relation to habitats 

and biodiversity (related to their use and non-use values) and the cultural ecosystem services. 

2.4 Estonia 

2.4.1 General approach and methodology 

The cost of degradation analysis is focused on three main marine environment degradation themes: 

eutrophication, hazardous substances and invasive species. 

Eutrophication 

The cost of degradation is assessed with the method where the amount of costs for the maintenance 

of ecosystem services (or the loss of profit due to ecosystem services degradation) is assessed for the 

GES and BAU scenarios. 

The following pressures and trends that affect the eutrophication were described: 

  development of the agricultural sector 

  development of the wastewater sector 

  share of neighbouring countries in the eutrophication of the coastal waters 
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  atmospheric and climate change 

  legislation 

Based on expert opinions, historic and future trends of the sectors named, and the impact of new 

legislation implemented, it was predicted that under the BAU scenario the level of eutrophication of 

the Estonian coastal waters will remain unchanged by 2020 or experience a slight deterioration 

compared to 2010. 

Both qualitative analysis (description of the situation) and quantitative analysis (cost-based 

approach/BalticSUN) were carried out to assess the CoD of the Baltic Sea caused by eutrophication. 

Hazardous substances 

The transportation of hazardous substances is described using illustrative data from research reports 

and databases. CoD caused by hazardous substances is described by drawing parallels from the 

studies made in other countries. However, a thematic approach is used to assess CoD caused by the 

transportation of oil products. The assessment is based on the costs that have to be paid to eliminate 

the consequences of an oil spill. 

Invasive species 

A benefit transfer method was used to analyse CoD caused by invasive species. With this method an 

economic loss is described using the data from other countries, which is transformed to Estonian 

conditions. 

2.4.2 Cost of degradation results 

D5 - Eutrophication 

This subchapter summarises the study used for Estonian cost of degradation analysis and gives an 

estimation of the foregone benefits due to the impaired state of Baltic Sea. The cost of degradation 

due to eutrophication was analysed using the results of the BalticSUN study. According to people’s 

willingness to pay, the cost of degradation due to eutrophication was estimated to be 17 million 

euros per year (Table 4). 

 
Table 4 Willingness to pay for reducing N- and P-loads according to the BSAP and HBSAP for one 
person and Estonian total per year. 

 Willingness to pay for one 
person per year (EUR) 

Estonian total willingness to pay 
per year (million EUR per year) 

BSAP* 17.4 17.2 

HBSAP** 13.4 13.3 

*BSAP – N- and P-loads reduced according to Baltic Sea Action Plan 
**HBSAP (½ BSAP) – half of the Baltic Sea Action Plan is accomplished 

D8 - Hazardous substances 

In Estonia no evaluation studies about contamination by hazardous substances or their possible 

damage to environment, people’s health or economics have been carried out. Therefore, the results 

of analyses in other countries were used. According to the Finnish evaluation (VTT 2009)3 the average 

cost of the oil spill in European waters was estimated to be 10,000 euros per ton. This estimation is 

                                                 
3
  Evaluation of methods to estimate the consequence costs of an oil spill. 
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also supported by Environment Research Consulting analysis that estimated the cost of eliminating an 

oil spill for Estonia to be 6,820 USD per ton and 23 USD per gallon in 1999. Taking inflation into 

account, the 2009 value would be 10,051 euros per ton and 34 euros per gallon. 

Taking into account the annual turnover of fishery and marine related sectors and the expectation 

that the loss in a big oil spill would be one-fifth of the decrease in turnover4, the loss to the fishery 

and tourism related sector can reach up to 100 million euros (on the basis of turnover in 2005). 

The impact to the shipping sector is related to the type of accident, the amount of damage caused to 

ship, the value of lost cargo, and the costs of eliminating the consequences of accident and harm 

caused to third parties. It is estimated that the damage to the ship owner can reach up to 2-3 billion 

euros in the form of loss in salary and compensations to third parties. According to the data of 

Finnish Maritime Administration (Mukula and Ilkkanen 2008) the average cost of an accident in the 

Baltic Sea not causing pollution in the marine environment due to a collision with another ship is 

estimated at 1.1 million euros and 0.8 million euros for hitting rocks. 

D2 - Invasive species 

There are no economic evaluation studies made for assessing the losses caused by invasive species in 

the Estonian Economically Exclusive Zone in the Baltic Sea. In order to assess the economic loss, the 

assessment studies from other countries are used and the values are transferred to Estonian 

conditions (benefit transfer method). It should be noted that this method only gives the presumable 

estimation of the losses. A specific study for Estonia should be carried out in order to get reliable 

results. 

In 2004, the German Marine Safety and Hydrographic Agency conducted a survey which assessed the 

economic value of the losses caused by invasive species in the German Economically Exclusive Zone. 

This data can be used for assessing the losses caused by invasive species in the Estonian part of the 

Baltic Sea. As a result of this study, the loss in Germany to shipping caused by shipworm (Teredo 

navalis) has reached as high as 50 million euros since 1993. Damage to fisheries caused by the 

Chinese mitten crab (Eriocheir sinesis) was estimated at 73.5-85 million euros. Adjusting these 

estimations for Estonia and extrapolating them for the year 2010, the losses were estimated to be 2.3 

and 1.9 million euros respectively. These amounts represent a marginal part of the country’s Gross 

Domestic Product (in 2010 it was 0.02%), but already a larger share from the 2010 budgets of the 

Ministry of Environment and Estonian Maritime Administration (0.1% and 0.5% respectively) for one 

invasive species, as an example. 

Many invasive species (Cercopagis pengoi, Marenzelleria neglecta, Dreissena polymorpha) are 

threatening the food base of fish, which may cause a decrease of the fish stocks. This, in turn, can 

cause a decrease in the turnover directly affecting the country’s Gross Domestic Product and value 

added of production. Regression of the fish stock has a direct impact on the employment in this 

sector. In 2008, the value added of production in the fisheries sector was 16.5 million euros (1.3% of 

total value added in the Estonian economy) and number of people employed in this sector was 2,500. 

If the spread of invasive species causes, for example, a 10% reduction of fish stocks in Estonia, this 

would mean up to 2 million euros damage for the Estonian economy and the loss of a few hundred 

jobs. 

                                                 
4
  According to the main distance of waterways from the coast and the characteristics of the coast, 

expecting the oil spill to spread from the individual accident in maximum to 20% of the coast. 
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2.4.3 Information and data sources 

Information and data is based on previous research reports. 

Eutrophication: 

 Various studies (HELCOM and NEFCO 2007, Ahtiainen, Hasselström et al. 2012) 

Hazardous substances: 

 Literature (Mukula and Ilkkanen 2008, VTT 2009, Stockholm Environment Institute Tallinn 

Centre 2011) 

  Data from The Estonian Maritime Administration: Transportation of hazardous cargo through 

Estonian ports according to risk classes in 2008 and 2009, and Statistics Estonia: Embark and 

unship cargo in the Estonian ports. 

Invasive species: 

 Literature (Stockholm Environment Institute Tallinn Centre 2011) 

1. Estonian Environment Information Centre database. 

2. HELCOM database. 

2.4.4 Information and knowledge gaps 

1. To date, there are no studies analysing the economic losses caused by the eutrophication of 

the sea in Estonia. Similar information for the whole Baltic Sea is also rather fragmented. 

2. The damage to the environment, human health or economy caused by the discharge of 

hazardous substances to the sea has not been assessed in Estonia. 

3. The benefit transfer method only gives a general overview of the CoD caused by invasive 

species. In order to get accurate information, specific analyses must be carried out. 

3. Comparative analysis of the cost of degradation in the national 
Initial Assessments 

In this chapter the data provided in previous chapters is summarised and the pressures, approaches, 

ecosystem services, link to descriptors, indicators, cost types, data sources, knowledge gaps, and 

results are compared. 

3.1 General approaches used for the cost of degradation analysis 

The Marine Strategy Framework Directive does not prescribe how the cost of degradation analysis 

needs to be performed in practice. Considering the information available, countries are free to 

choose one or more approaches for their cost of degradation analysis. 

The following table presents the approaches used in the cost of degradation analysis ( 

Table 5) for the countries in question. 
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Table 5 Summary table of the approaches and themes assessed in the countries’ cost of 
degradation analysis.  

Approach Sweden Finland Latvia Estonia 

Ecosystem service approach X
1 

 X
3 

 

Thematic approach  X
2 

X
4 

X
5 

Cost-based approach     

Other approach    X
6 

1
 Ecosystem services that were assessed: S4 – maintenance of biodiversity; R3 – mitigation of eutrophication; C2 

– enjoyment of scenery. 
2
 D5 – eutrophication. 

3
 P1.1 – Food (fish) for consumption; C1 and C2 – Environment (space and resources) for tourism and 

recreation, enjoyment of scenery; S5 and S4 – Maintenance of marine biodiversity and habitats. 
4
 D5 – eutrophication; marine litter and coastal erosion (including, based on costs of measures for (i) cleaning 

beaches from algae and marine litter, (ii) for mitigating coastal erosion (partly – natural process, but partly – 
human induced)). 
5
 D5 – eutrophication; D8 – hazardous substances (oil products transportation). 

6
 D2 – invasive species. 

3.2 Pressures covered by the cost of degradation analysis 

 MSFD Annex III Table 2 has set the possible pressures to be considered in IA including CoD (all 

possible pressures are presented in Table 6. However, not all pressures on the national sea waters are 

considered in CoD analysis. The table below summarises the pressures that are included in the 

countries’ cost of degradation analysis (Table 6). 

Table 6 Pressures covered by the cost of degradation analysis. 

Pressure theme Pressure Sweden Finland Latvia* Estonia 

Physical loss Smothering   X  

Sealing   X  

Other     

Physical damage Changes in siltation   X**  

Abrasion   X  

Selective extraction     

Other     

Other physical 
disturbance 

Underwater noise     

Marine litter X  X  

Other     

Interference with 
hydrological processes 

Significant changes in thermal 
regime 

    

Significant changes in salinity regime     

Other     

Contamination by 
hazardous substances 

Introduction of synthetic compounds X  X X 

Introduction of non-synthetic 
substances and compounds 

X  X X 
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Pressure theme Pressure Sweden Finland Latvia* Estonia 

Introduction of radio-nuclides     

Other     

Systematic and/or 
intentional release of 
substances 

Introduction of other substances     

Other     

Nutrient and organic 
matter enrichment 

Inputs of fertilisers and other 
nitrogen - and phosphorus-rich 
substances 

X X X X 

Inputs of organic matter X X X X 

Other     

Biological disturbance Introduction of microbial pathogens     

Introduction of non-indigenous 
species and translocation 

X  X X 

Selective extraction of species X  X  

Other     

* For all physical pressures – various pressures from off-shore wind farm building and operation, marine mining (both are 
potential activities), operation of harbours and fisheries causing pressures on biodiversity and habitats (all the relevant 
pressures on those are covered by the analysis of the CoD for the respective EGS). 
** Various activities causing CoD due to coastal erosion. 

3.3 Descriptors and ecosystem services covered by the cost of 

degradation analysis 

In the cost of degradation analysis, the costs are assessed for the descriptors listed in MSFD Annex I. 

Due to the lack of studies covering those themes, the countries were unable to assess the costs for all 

of the descriptors. At this stage it is also not the aim to cover all the listed descriptors. The current 

chapter shows which descriptors are covered by the countries’ cost of degradation analysis. 

3.3.1 Ecosystem services covered in the cost of degradation analysis 

Since countries were not tied to a certain approach in their CoD analysis, not all of the countries 

assessed the costs for descriptors listed in MSFD Annex I. 

Sweden and Latvia used the ecosystem service approach for assessing the cost of degradation. The 

following table shows which ecosystem services were covered by the CoD analysis (Table 7). 

Table 7 Ecosystem services used in cost of degradation analysis. 

Ecosystem services Sweden Latvia 

SUPPORTING SERVICES (S)   

S1: Maintenance of biogeochemical cycling   

S2: Primary production   

S3: Maintenance of food web dynamic   

S4: Maintenance of biodiversity X X 

S5: Maintenance of habitat  X 

S6: Maintenance of resilience   
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Ecosystem services Sweden Latvia 

REGULATING SERVICES (R)   

R1: Climate (and atmospheric) regulation   

R2: Bottom sediment retention   

R3: Mitigation of eutrophication X  

R4: Biological regulation   

R5: Regulation of hazardous substances   

PROVISIONING SERVICES (P)   

P1.1: Food for consumption  X 

P1.2: Environment and resources for marine aquaculture   

P2.1: Provision of inedible goods (from eco-system)   

P2.2: Provision of inedible goods (from geo-system)   

P3: Provision of genetic resources   

P4: Chemical resources   

P5: Provision of ornamental resources   

P6: Provision of energy   

P7.1: Provision of space for waterways   

P7.2: Provision of space for coastal infrastructure and development   

P7.3: Provision of space for military defence   

P7.4: Provision of space for infrastructure of wind energy production (wind parks in sea)   

CULTURAL SERVICES (C)   

C1: Environment (space and resources) for tourism and recreation  X X 

C2: Enjoyment of scenery  X X 

C3: Contribution to science and education X  

C4: Environment for maintenance of cultural heritage X  

C5: Inspiration for art, music, film, literature, advertisement X  

C6: Source of moral satisfaction about marine ecosystem, natural and cultural heritage 
existence and retention for the coming generations 

X  

 

3.3.2 Links between descriptors and ecosystem services 

Sweden and Latvia used the ecosystem services approach in their cost of degradation analysis. Both 

countries have used the classification developed by Garpe (2008) but Latvia has adapted it to national 

marine waters. The adaptations are related to dividing some types of EGS further to allow indicating 

sub-types relevant for the national waters. 

When the ecosystem services approach is used, the link between ecosystem services and MSFD 

descriptors is not very straightforward. A single ecosystem service links with many descriptors and 

there is not enough knowledge and information to assess all the links and descriptors. However, the 

“main” descriptors can be considered and assessed to enable comparison between the CoD analyses 

of different countries. 
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In Sweden the GES descriptors and indicators can be linked to the three most significant ecosystem 

services: biodiversity (S4), eutrophication mitigation (R3) and scenery (C2) (see Table 1). 

In Latvia the links between GES descriptors and ecosystem services were identified for the ecosystem 

services: 1) Maintenance of Biodiversity (S4) and Habitats (S5), Food (fish) for consumption (P1.1), 

and Environment for recreation (C1) and Scenery (C2). The links between GES descriptors and EGS are 

shown in Table 8. 

Table 8 Links between analysed ecosystem services and descriptors in Latvian CoD analysis. 

MSFD descriptor Analysed ecosystem services 

Maintenance of 
Biodiversity (S4) and 

Habitats (S5) 

Food (fish) for 
consumption (P1.1) 

Environment for 
recreation (C1) 

and Scenery (C2) 

D1 Biological diversity X x X 

D2 Non-indigenous species (x) (x)  

D3 Commercially exploited fish and 
shellfish 

 X X 

D4 All elements of the marine food 
webs 

x x (x) 

D5 Human induced eutrophication (x) (x) X 

D6 Sea-floor integrity X x (x) 

D7 Permanent alteration of 
hydrographical conditions 

  X 

D8 Concentrations of contaminants (x)  X 

D9 Contaminants in fish and other 
seafood for human consumption 

 (x) X 

D10 Marine litter   X 

D11 Introduction of energy, including 
underwater noise 

   

X – primary links; x – secondary links; (x) – indirect links. 

3.3.3 Descriptors covered by the cost of degradation analysis 

Descriptors covered by the countries’ Initial Assessments cost of degradation analyses are shown in 

the following table (Table 9). Latvia has covered the highest number of descriptors even though many 

of the descriptors are only covered in relation to cultural (recreational) ecosystem services. Finland 

has covered only one descriptor in connection with eutrophication. D4 (Marine food webs) and D11 

(underwater noise) are not covered by any countries, partly due to a lack of information and related 

studies. 

Table 9 Descriptors covered by cost of degradation analysis in different countries. 

MSFD descriptor Sweden Finland Latvia Estonia 

D1 Biological diversity X   X  

D2 Non-indigenous species    X 

D3 Commercially exploited fish and shellfish   X  
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MSFD descriptor Sweden Finland Latvia Estonia 

D4 All elements of the marine food webs     

D5 Human induced eutrophication X  X X X 

D6 Sea-floor integrity   X  

D7 Permanent alteration of hydrographical conditions   (X*)  

D8 Concentrations of contaminants X  (X*) X 

D9 Contaminants in fish and other seafood for human 
consumption 

  (X*)  

D10 Marine litter X  X  

D11 Introduction of energy, including underwater noise     

* Covered indirectly by the CoD in relation to the cultural (recreational) EGS. 

3.4 Degradation costs and how they are described 

The degradation costs can be assessed qualitatively and quantitatively in the sense that they can 

provide evidence of the types of ecosystem services that might be lost and the extent of that loss, 

without necessarily a monetisation of that loss. Table 10 shows what kind of degradation costs have 

been analysed and how they are described. 

Table 10 Degradation costs and the way they are described in countries’ Initial Assessments. 

Descriptor Sweden Finland Latvia Estonia 

Qual. Quant. Qual. Quant. Qual. Quant. Qual. Quant. 

D1 Biodiversity 
(S4) 

   Maintenanc
e of 

biodiversity 
(S4) and 

habitat (S5) 

   

D2       Invasive 
species 

 

D3      Food (fish) 
for 

consumptio
n (P.1.1) 

  

D4         

D5 Mitigation of 
Eutrophicati-

on (R3) 

  Eutrophicati-
on 

 Eutrophicati-
on; 

Environment 
for 

recreation 
(C1) and 

scenery (C2) 

 Eutrophicati-
on 

D6     Maintenanc
e of 

biodiversity 
(S4) and 

habitat (S5) 

   

D7         

D8 Scenery (C2)     Environment 
for 

recreation 

Hazardous 
substances 
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Descriptor Sweden Finland Latvia Estonia 

Qual. Quant. Qual. Quant. Qual. Quant. Qual. Quant. 

(C1) and 
scenery (C2) 

D9         

D10 Scenery (C2)     Environment 
for 

recreation 
(C1) and 

scenery (C2) 

  

D11         

 

3.5 Information and data sources used for cost of degradation analysis 

The Marine Strategy Framework Directive article 8 requires the member states to make Initial 

Assessments of their marine waters, taking account the existing data if available and carrying out the 

cost of degradation analysis among them. 

Countries have used different available data sources (studies, assessments, expert opinions, etc.) for 

their cost of degradation analysis. Table 11 gives an overview of the types of data used in the CoD 

analysis of the different countries. As can be seen, three out of four countries have used various 

information and data sources available. 

Table 11 Data used for CoD analysis. 

Type of data used Sweden Finland Latvia Estonia 

Original valuation studies X1  X2  

Valuation studies from other 
Baltic Sea countries 

X  X X 

Information from projects X X3 X X 

National statistical data X  X X 

Statistical data from other Baltic 
Sea countries 

X  X X 

Expert opinion/assessments X  X X 

Literature X  X X 
1
 Only three valuation studies have been carried out in the Swedish region (impact of eutrophication on the 

eelgrass beds along the Swedish west coast; total cost of damaged propellers, blocked cooling water intake on 
fishing vessels, damaged nets and destroyed catch caused by marine litter; decreasing the amount of litter on 
the East and West coast of Sweden). 

2
 Only two valuation studies have been carried out in Latvia (costs of cleaning of algae and litter from beaches; 

costs of the measures taken to reduce/prevent coastal erosion). 

3
 Only information from the BalticSUN study was used. 

3.6 The gaps in the countries’ cost of degradation analyses 
In Initial Assessments the existing data available is used. However, there is a lack of experts, 

knowledge and information in many fields. The following table highlights the gaps in the cost of 
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degradation analysis of the different countries ( 

Table 12). 

Table 12 Gaps in countries’ cost of degradation analyses. 

Type of gap Sweden Finland Latvia Estonia 

Time frame and 
covered activities 

The analysis does not 
take into account 
land-based activities. 
For land-based 
activities/sources, 
only a rough 
(qualitative) 
assessment up to 
2020 exists. 

Time frame of 40 
years is used in the 
study (not 10 years as 
required by the MSFD 
– up to 2020). 

  

Definition of GES A quantitative 
definition of GES is 
missing. 

   

MSFD targets  Implementing the 
BSAP targets, the GES 
(the overall target of 
the MSFD) is not 
reached everywhere 
(specifically in the 
northern Baltic 
proper). 

  

Original valuation 
studies 

There are only a few 
original valuation 
studies and they also 
tend to be qualitative 
and largely based on 
expert opinion. 

Only the CoD caused 
by eutrophication 
have been assessed. 
For other descriptors 
there are no original 
valuation studies. 

There are only few 
original valuation 
studies and the 
monetary estimates 
for degradation costs 
are rather uncertain. 

There are no original 
valuation studies for 
Estonian waters. 

Pressures and 
related driving 
forces with a 
major impact on 
the analysed 
ecosystem 
services 

Most of them are not 
covered by the 
analysis. 

Most of them are not 
covered by the 
analysis. 

Most of them are not 
covered by the 
analysis. 

Most of them are not 
covered by the 
analysis. 

How the costs of 
degradation have 
been described 

Current analysis in 
the IA tends to be 
qualitative and largely 
based on expert 
opinion. 

The CoD caused by 
eutrophication has 
been assessed 
quantitatively. 
Nevertheless, it does 
not provide reliable 
information about 
the CoD of the Baltic 
Sea. 

Most of the existing 
analysis is 
quantitative. 
Nevertheless, the 
monetary estimates 
for degradation costs 
are rather uncertain 
due to lack of original 
valuation studies. 

Only qualitative 
assessments (except 
for eutrophication) 
are available for 
Estonian waters due 
to lack of original 
valuation studies. 

3.7 Comparison of the results of cost of degradation 

Countries have used different types of available data in their cost of degradation analysis. The 
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degradation themes for which the costs are assessed and the assessing methods differ between 

countries. Therefore, at this stage it is almost impossible to compare the results of cost of 

degradation analysis between the countries. 

Three countries – Finland, Latvia and Estonia, used the results from the same study (BalticSUN) to 

assess the costs related to eutrophication in their Initial Assessment. In the Swedish Initial 

Assessment, the CoD caused by eutrophication has also been assessed in the framework of the 

BalticSUN study, even though it was not reflected in the report. Therefore, the costs related to 

eutrophication were the only comparable degradation cost values that could be compared (see Table 

13). The CoD was estimated as benefits of reducing eutrophication in the Baltic Sea by using the 

contingent valuation method. The survey asked about the willingness to pay for reducing N- and P-

loads according to the BSAP and HBSAP. 

Table 13 Comparison between Swedish, Finnish, Latvian and Estonian willingness to pay for 

reducing N- and P-loads according to the BSAP and HBSAP per person and total population per 

year. 

 WTP Sweden Finland Latvia Estonia 

BSAP* Per person 
per year (€) 

110.76 55.6 4.23 17.35 

Population 
(million 
€/year) 

837.7 201.1 7.1 17.2 

HBSAP** Per person 
per year (€) 

89.89 42.11 3.54 13.41 

Population 
(million 
€/year) 

679.9 152.3 6.0 13.3 

*BSAP – N- and P-loads reduced according to Baltic Sea Action Plan 
**HBSAP (½ BSAP) – half of the Baltic Sea Action Plan is accomplished. 

3.8 Conclusions 

The conclusions were drawn in relation to the main gaps in the countries’ cost of degradation results 

and information and knowledge gaps. 

3.8.1 Sweden 

An important limitation of the Swedish CoD analysis is that it takes as its starting point only the 

activities related to the maritime sector. In some cases the driving forces with the most significant 

impact on the marine environment are omitted. For example, drivers, such as agriculture and non-

maritime industry, have a major influence on marine eutrophication and the presence of hazardous 

substances in the marine environment. Thus those results have to be interpreted keeping in mind the 

selection of the drivers. 

The Swedish CoD analysis is based on an ecosystem service approach, and the ecosystem service 

analysis that was carried out followed the steps of a Corporate Ecosystem Service Review (ESR) as 

outlined by WRI (2008). One of the most important features of an ecosystem service approach is that 

it provides a meeting point for measures of environmental change and how these measures affect 

human well-being. Changes in human well-being can in turn be assessed by methods measuring total 

economic value (TEV) (or by non-economic methods). One of the main advantages of ESR is its 
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emphasis on both the dependencies and the impacts of human activities on ecosystem services, and 

its simple approach of efficiently screening out the ecosystem services of greatest importance in 

terms of dependencies and impacts. Such screenings have also been necessary for the selection of 

GES descriptors and associated indicators. However, this simplified approach inevitably has a 

downside. Combining several screenings might imply that potentially important interrelationships 

among factors are neglected. For example, factors that are sorted out in different stages of the 

screening procedure might together have synergies that are not taken into account. This weakness is 

one reason why the results are characterised by uncertainty. In addition, there is a general need for 

information that is suitable for describing the status of ecosystem services, GES descriptors and 

indicators. The assessments in CoD analysis are often based on observations about individual species 

or substances, and in many cases also rely on studies of particular coastal areas because of a lack of 

general studies on the entire marine system. As a consequence, Sweden has relied on a qualitative 

analysis and applied conservative approaches. While this may lead to more robust results, it does not 

remove a fundamental uncertainty due to lack of information. 

A particular uncertainty is associated with the concept of ecosystem services. The meeting point 

between measures of environmental change and how these measures affect human well-being is 

relatively ‘unoccupied’ in the sense that there are very few studies that demonstrate a quantitative 

link between environmental change and the supply of various ecosystem services. Naeem (2011) 

suggests this may be because ecological research traditionally has another focus than providing 

measures that can be easily linked to well-being. It is important to find useful ecological endpoints, 

i.e. biophysical measures that can serve as a basis for valuing changes in the supply of ecosystem 

services. Such endpoints would serve as convenient meeting points for ecologists and economists. 

This explains why this type of an ecosystem service analysis tends to be qualitative and to a large 

extent based on professional judgments. There is thus a need for studies allowing a more quantitative 

analysis, which is likely to require, inter alia, more precise definitions of the various ecosystem 

services. A step towards this might be the division of the broad ecosystem services. Further efforts to 

provide precise definitions of ecosystem services would greatly facilitate assessments of the 

economic (and social) consequences of programmes of measures, which will be a part of the MSFD 

implementation. 

It should be pointed out that there are gaps between ecosystem services, GES descriptors and 

indicators. While an ecosystem service approach provides a helpful link between the environment 

and human well-being, the analysis indicates that the approach is not fully compatible with the 

present GES descriptors and indicators. For example, the intermediate ecosystem service C2 Scenery 

is only incompletely reflected in the GES descriptors. This reflects the fact that GES descriptors tend 

to have a focus on ecological factors. This makes sense, but it also entails a drawback: the selection of 

associated indicators might not be those which are suitable from the ‘meeting point’ perspective 

discussed above. 

3.8.2 Finland 

Finnish CoD analysis focuses only on the level of eutrophication and its effects on the marine 

ecosystem, other pressures and impacts have been ignored and therefore this CoD analysis does not 

give reliable information about the CoD of the Baltic Sea. In addition, the study used the time frame 

of 40 years (not 10 years as required by the MSFD – up to 2020). Furthermore, the study results show 

that even if the BSAP targets are achieved, the GES (the overall target of the MSFD) is not reached 
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everywhere (specifically, in the northern Baltic proper). Considering all of those factors, the cost of 

degradation of the marine environment is likely to be underestimated. Therefore, more studies for 

covering other descriptors listed in MSFD Annex I should be conducted. 

3.8.3 Latvia 

The assessment of state (provision) of the ecosystem services in the BAU scenario and GES is difficult 

due to lack of sufficient knowledge and information. Although preliminary analysis of links between 

the (analysed) EGS and MSFD descriptors have been done, further work on this is needed in order to 

be able to characterise the state (provision) of EGS in both scenarios. There is also a need to develop 

further the information and knowledge base on applicable approaches for quantitative 

characterisation of the state (provision) of EGS. 

Monetary estimates for the degradation costs are, in many cases, very uncertain. This is the case in 

particular for the assessment of costs due to degradation for the EGS in relation to habitats and 

biodiversity (related to their “use” and “non-use” values) and the cultural ecosystem services. 

Suggestions are developed how the information base should be improved in the future (e.g. for 

planning original valuation studies nationally). 

3.8.4 Estonia 

There is a lack of or not sufficient studies concerning water use and costs of ecosystem services for 

Estonian marine waters. In addition, Statistics Estonia’s public data in this field is rather too 

generalised and there is a lack of detailed level for the analyses. For assessing the marine water use 

and policy measures and the impact they create there is a need for detailing and linking the national 

accounts statistics and administrative databases. In addition, there is a need for mapping the data 

needs for ecosystem service approach based on which specifying the additional data and the data 

sources. 

In the ESA report there are for the first time examples of Estonian CoD analyses regarding 

eutrophication, oil spills and invasive species. For the latter, two pressure assessment studies from 

other Baltic Sea countries have been used transferring values from these studies to Estonia. This is 

quite a time and resource efficient method of analysis, although these results must be treated with 

stipulation, since the environmental status, pressure and other conditions might not be compatible. 

For assessing the cost of degradation due to eutrophication, the benefits from reducing 

eutrophication in the Baltic Sea were estimated. The BalticSUN study is unique because it uses the 

same methodology for assessing the specific pressure in all countries bordering the Baltic Sea. This 

approach enables comparison of the results between all the countries and therefore this is an 

important input for formulation of national policies and for international coordination. 

In conclusion, there is a great need for original economic valuation studies for Estonian marine waters 

to gain reliable information and results, especially as so far no original valuation studies for Estonian 

marine waters have been done. 

4. Topics for cross-border coordination and harmonisation of CoD 
analysis 

Possible issues for international coordination: 
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 One of the objectives of the MSFD is an ecosystem-based approach to the management of 

the marine waters (MSFD Article 1.3). The ecosystem services approach builds on the 

scientific base for the ecosystem-based approach. Therefore, if the management should be 

based on ecosystem approach, then it would be advisable for countries to use the ecosystem 

services approach in economic analyses also. 

 Countries should aim to include the results of the GES group into the assessments. 

 Countries should create a link of the cost of degradation analysis and related 

indicators/descriptors, so that the cost of degradation could be used for efficient policy 

making (planning of programme of policy measures). 
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