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Background 
This document contains the plans and progress for HOLAS III regarding the topic of Economic and social 
Analyses which are taking place or took place under several projects: 

- Assessment of ecosystem services and ecosystem accounting (HELCOM MetDev project); 
- Cost of degradation analysis (HELCOM BLUES project); 
- Use of Marine Waters analysis (HELCOM BLUES project); 
- Sufficiency and effectiveness of measures (ACTION project and HELCOM SOM work) and plans 

regarding the improvement of analysis methodology (HELCOM BLUES) 
- Cost-benefit analyses of measures (HELCOM BLUES) 

This document might be updated based on input from STATE & CONSERVATION 14-2021 (3-7 May 2021). 

 
Action requested 
The Meeting is invited to: 

- Take note of the plans and progress regarding the methodologies; 
- Provide guidance as needed. 
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Assessment of ecosystem services and ecosystem accounting (HELCOM 
MetDev project) 
HELCOM MetDev WP2 on economic and social analyses (ESA) work with conceptional and operational 
relationships between the marine environment and human welfare. It works to further develop regional 
methods and results for economic and social analyses to support the holistic assessment of the marine 
environment by addressing some of the shortcomings and development needs identified in previous regional 
ESA work.  

This section describes Work package 2 tasks b) and c), provides information on the progress and estimates 
the timeline for further work on implementation of the ecosystem services approach and marine ecosystem 
accounting prospects. 

MetDev Work Package 2: Economic and Social Analyses  
During the MetDev project, links between socio-economic indicators, ecosystem services, ecosystem 
components and human welfare will be analysed, and related regional methods will be developed. More 
specifically, MetDev project will contribute to Driver-Activity-Pressure-State-Impact-Measures (DAPSIM) 
cycle by adding improved integration of ESA and environmental assessments along with following activities:  

- initial implementation of the ecosystem services approach by identifying ecosystem services of the 
marine areas in cooperation with the analysis of status and the analysis of pressures and impacts 
on the marine environment, 

- pilot assessment of the prospects of marine ecosystem accounting as an integrated statistical 
framework tracking changes in ecosystem assets and linking this information to economic and other 
human activities. 

In addition to providing information on state of the environment the HOLAS II assessment, and its economic 
and social analyses, gave important insights to guide further efforts. In general, MetDev WP2 will build on 
previous HELCOM experiences and economic and social analyses for the State of the Baltic Sea report (HOLAS 
II), tool developments (TAPAS and SPICE projects, 2016-2018), maritime spatial planning efforts (Pan Baltic 
Scope project, 2018-2019) and analyses of existing and new measures to support the Baltic Sea Action Plan 
update (ACTION project and SOM Platform, 2019-2020). It also ties into implementation of the roadmap for 
continued HELCOM work on ESA.  

Besides MetDev, HELCOM BLUES1 project (2021-2022) will support the work on ecosystem services for 
HOLAS III through work on estimating the benefits of improvements in environmental estates and ecosystem 
services in the Baltic sea.  

Methodology development for tasks b) and c) of the HELCOM MetDev project 
Ecosystem Service Approach 

In order to understand how the marine ecosystem contributes to human well-being, the ecosystem services 
approach is a commonly used method in environmental policy making and management. This approach can 
be seen as a way of understanding the complex relationship between nature and human, to support 
decision making and policy making with the aim of ensuring a sustainable use of resources (Ortega et al., 
2015). Identification and validation of ecosystems services help to understand the health and status of 
marine environment (see figure 1 and 2). 

 
1 The “HELCOM Biodiversity, Litter, Underwater noise and Effective regional measures for the Baltic Sea” (HELCOM BLUES) project 
is led by HELCOM and co-funded by the European Union. More information at https://blues.helcom.fi 
 

https://blues.helcom.fi/
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Figure 1. Initial representation of how the various topic planned for inclusion in HOLAS III are divided across 
the DAPSIM assessment framework. Note the placement of the Ecosystem services and ecosystem 
accounting as an integral part of the assessment of state. 

 

 

Figure 2. A conceptual representation of the division and internal logic across topics covered by the 
thematic assessments planned under HOLAS III. In this figure the activities underpin the pressures, which 
in turn affect the state of biodiversity. The economic and social analyses are by their nature horizontal, 
with the various aspects under this thematic assessment providing supporting information to each of the 
topics under the four other thematic assessments. In the figure green indicates topics and the thematic 
assessment for biodiversity, yellow indicates topics and thematic assessments which focus on pressures 
and purple indicates topics and the thematic assessment associated with economic and social analyses.  

 

Ecosystem assets, ecosystem structure and functions can be connected to service provision. As a part of 
this approach indicators can be used to calculate the capacity of an ecosystem to provide a service 
(ecosystem service capacity supply). Ecosystem services are mainly classified as: 
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- Cultural (e.g., aesthetics, recreation, science and education, cultural amenities). 
- Provisioning (e.g., food provisioning, material and medical resources). 
- Regulating (e.g., hazard moderation, wasted treatments, climate regulation, atmospheric 

regulation, biological interactions). 
- Supporting (e.g., primary production, nutrient regeneration, habitat for species, sediment 

formation) 

In MetDev WP2, the aim is to develop approaches and collecting background information for identifying and 
assessing marine and coastal ecosystem services for the Baltic Sea, including how the marine ecosystem 
contributes to the provision of ecosystem services, and what benefits and socioeconomic values people 
derive from these ecosystem services, to support the third holistic assessment of the Baltic Sea. Task 2b 
collects information from existing assessments on the provision and value of Baltic Sea ecosystem services. 
It will develop the use of ecosystem services approach in regional ESA under HOLAS III through advancing 
existing information and methods as illustrated in Figure 3. 

 

Figure 3: Activity process for initial implementation of the ecosystem services approach by identifying 
ecosystem services of the marine areas in cooperation with the analysis of status and the analysis of 
pressures and impacts on the marine environment. 

Review of existing literature 

As an initial step, it is essential to analyse existing literature and efforts on ecosystem services in the Baltic 
Sea region to develop these efforts as a part of ESA process in MetDev Project. Therefore, a comprehensive 
literature review was performed on recent ecosystem service valuation studies in the Baltic region. A recent 
literature review on the same topic (Inacio et al., 2020) also highlighted 33 scientific articles on ecosystem 
services valuation in the Baltic region. In this review it was seen that there are several studies based on 
questionnaires, statistical indicators, biophysical indicators, experts’ knowledge and modelling efforts. 
Besides, these studies were focused on social, monetary and environmental benefits by using quantitative 
and qualitative approaches. Almost all of these studies analysed present ecosystem services and only some 
of them focused on the past or future status of ecosystem services. Only 30% of the studies were performed 
on a Baltic Sea spatial scale and the others were local or national scale studies. Although there are several 
studies on ecosystem service assessment and valuation, socioeconomic benefits of these services were not 
clearly explained and discussed. Therefore, it is necessary to utilize existing scientific data, link it with 
ecosystem services provision and translate this information into socioeconomic benefits. As it was mentioned 
by Inacio et al. (2020), HELCOM plays a central role in terms of data collection and synthesis reporting in the 
Baltic region. 
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Spatial Pressure and Impact Assessment Tool Application for Ecosystem Service Valuation 

As a part of Pan Baltic Scope Project, a new version of the decision support tool, Baltic Sea Impact Index (BSII), 
visualized this relationship between human activity – pressures and pressures – ecosystem components. 
Following scoping work done in autumn 2020 it was agreed that this tool should function as the core for the 
development of a new, expanded tool to assess regional spatial pressures and impacts for HOLAS III. This 
development is taking place under WP 1 of the MetDev project. In addition to illustrating the activity-
pressure-impact relationship, the Pan Baltic scope tool was also used to highlight ecosystem services 
potential in the Baltic Sea region by using a matrix approach (Figure 4). In that matrix, ecosystem services 
supply potential was shown according to the distribution and density of ecosystem components. However, 
distribution of ecosystem components was shown with absence/presence raster data and the supply of the 
ecosystem services were calculated based on these overlapping.  

It was concluded that this initial matrix has high potential and can be further developed and modified as part 
of WP 2 of the MetDev project, in cooperation with the work on the new spatial pressures and impacts tool 
done under WP 1, to identify and value ecosystem services in the Baltic Sea Region. According to initial 
literature review, several matrix-based methods and scientific articles have been selected to be adapted: 

- Capacity assessment of marine ecosystems to supply ecosystem services (EEA, 2015) 
- Habitat based ecosystem service provision matrix (Potts et al., 2014, Townsend et al.,2018) 
- Relative importance of habitats to ecosystem service potential (Geange et al., 2015) 
- Multidimensional assessment of ecosystem services by richness and hotspot analyses (Manea et al., 

2019) 
- Linkage matrix of marine ecosystem services and ecosystem components (Culhane et al., 2018) 
- Links between marine ecosystem components, functions and services (Armoskaite et al., 2020) 

According to selected scientific methodologies (Armoskaite et al., 2020, Culhane et al., 2018) and existing 
Baltic Sea ecosystem service valuation studies (Inacio et al., 2020), ecosystem services typology relevant for 
the Baltic Sea marine environment will be adapted. Next, a binary and unidirectional matrix will be developed 
based on the Baltic Sea ecosystem component classification. This matrix will illustrate the relationship 
between predominant habitats, biotic groups and ecosystem functions and services in the Baltic Sea Region. 
According to this matrix, tool will be applied, and ecosystem service supply areas will be identified. It is 
planned to have spatial outcomes for general and theme-based distribution of supply areas for ecosystem 
services provision. For instance, fish density on the productive surface waters will highlight the potential 
supply areas for -seafood from wild animals- ecosystem service, while macroalgae density on infralittoral 
seabed habitats will show supply areas for -oxygen production- ecosystem services. 
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Figure 4: a. ES Valuation tool results focusing on areas important for the provision of ecosystem services, 
b. Distribution of important areas for ecosystem services provision (Ruskule et al., 2019). 

Data Analyses on Ecosystem Components 

According to analyses on available data to be used in ecosystem service valuation and marine ecosystem 
accounting, spatial layers for ecosystem components and pressures will be the most current and highest 
quality data available to support analyses. In addition to 42 different ecosystem components / distribution 
areas were gathered and classified in HOLAS II (Table 1), the most recent and relevant spatial data will be 
asked and collected during MetDev process to be used in HOLAS III. In the previous application process, 
available data was filtered, and the most recent and accurate ones were selected to be used. In order to 
understand the characteristics of this data, a review was performed using metadata information and the BSII 
tool itself. Some outcomes of this review are:  

- Data can be classified as benthic habitats, biotic asset groups and geographical structures. This 
classification can be used to develop matrix approach to calculate supply capacity of ecosystem services. 
Spatial resolution can be found as 1km x 1km, 5km x 5km and Baltic Sea sub-basins. Most of the data is 
raster absence/presence bases. Only abundance and distribution data have categorical data (e.g., code 
abundance and gray seal abundance).  

- Several external data sources were used (EU Sea Map, BIAS, Lund University, HELCOM Red List 
Assessment, SAMBAH, BITS and literature and national data efforts). Data quality was classified in the 
metadata section. Except benthic habitat and abundance data, data quality can be considerate moderate 
in general.  

- Some of the layers were calculated by environmental variables and modelling techniques, expert 
judgement and consultation, and special protection areas. Although this decreases the data quality, it 
provides a practical solution for data poor situations. It was seen that spawning areas and nursery areas 
were not used in tool calculations.  

Table 1: Ecosystem components and ecosystem services used in previous BSII tool application 

Ecosystem Component Layers 

EC_01: Productive surface waters EC_19: Coastal lagoons 

EC_02: Oxygenated deep waters EC_20: Large shallow inlets and bays 

EC_03: Infralittoral hard bottom EC_21: Reefs 

EC_04: Infralittoral sand EC_22: Baltic Esker Islands 

EC_05: Infralittoral mud EC_23: Submarine structures made by leaking gas 

EC_06: Infralittoral mixed EC_24: Boreal Baltic islets and small islands 

EC_07: Circalittoral hard bottom EC_25: Cod abundance 

EC_08: Circalittoral sand EC_26: Cod spawning area 

EC_09: Circalittoral mud EC_27: Herring abundance 

EC_10: Circalittoral mixed EC_28: Sprat abundance 

EC_11: Furcellaria lumbricalis EC_31: Recruitment areas of perch 

EC_12: Zostera marina EC_32: Recruitment areas of pikeperch 

EC_13: Charophytes EC_34: Wintering seabirds 

EC_14: Mytilus edulis EC_35: Breeding seabird colonies 



GEAR 24-2021, 5-11 
 

 

Page 7 of 28 
 

EC_15: Fucus sp EC_37: Grey seal abundance 

EC_16: Sandbanks EC_39: Harbour seal abundance 

EC_17: Estuaries EC_41: Ringed seal distribution 

EC_18: Mudflats and sandflats EC_42: Distribution of harbour porpoise 

 

Ecosystem Services  

Filtration of nutrients - R 

Storage of nutrients - R 

Storage of hazardous substances - R 

Erosion control - R 

Nursery habitats - R 

Pest control - R 

Climate control by photosynthesis - S 

Climate control by sequestration in sediments - S 

Recreation through active interactions - C 

Recreation through passive interactions – C 

 

Expected outputs by end of 2021  

- Advancement of an ecosystem services typology relevant for the Baltic Sea marine environment using 
existing scientific practices 

- Development of a unidirectional matrix-based method to illustrate the relationship between 
predominant habitats, biotic groups and ecosystem functions and services 

- Application of ecosystem service valuation tool with the most recent data available for the ecosystem 
components 

- Spatial outcomes for general and theme-based distribution of supply areas for ecosystem services 
provision 

Use in HOLAS III and presentation of results 

Results of activity b) are planned to be presented by thematic and general spatial outcomes showing the 
distribution of supply areas for ecosystem services. These results and developed methodology will be used 
in HOLAS III process by: 

- Performing an ecosystem service assessment by adding qualitative and expert based benefit analyses 
to MetDev outcomes 

- Comparing ecosystem service provision areas with other economic and social analyses such as pressure 
areas and status assessments 

- Identifying the relationship of ecosystem services with other DAPSIM framework components such as 
human activities 

Marine Ecosystem Accounting 

Marine ecosystem accounting is a structured compilation of consistent and comparable information such as 
maps, statistics and indicators concerning marine and coastal environment. It is related with social 
circumstances and economic activity. By using such accounts, we can inform and enable public policy decision 
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making about marine environment and related analyses. They are mainly organized based on common 
framework and structure in order to be comparable and consistent. In this accounting process, statistic and 
indicators on social, environmental and economic domains are used. Marine ecosystem accounting shows 
exchanges of goods and services (products but not necessarily monetary), distribution of income and wealth 
(e.g. wages and taxes), stocks and flows and physical and monetary measures (Figure 5). According to the 
System of National Accounts (2008) there are several benefits of ecosystem accounting such as i) guidance 
for coherence and standardization, ii) combination of information and data sets in a consistent format, iii) 
information to analyse issues, iv) assessment of policy options and v) implementation of management 
decisions. 

As a part of economic and social analysis, MetDev aims to develop an approach for a marine ecosystem 
accounting pilot to describe and quantify interactions between the economy and marine environment. It 
describes how and to which extent the Baltic Sea provides benefits to people, as well as how social and 
governance factors affect the status and associated benefits. Ecosystem accounting provides an additional 
perspective for linking the ecosystem and socio-economic system. The work builds on the data, methods and 
expertise in the HELCOM EN-ESA. 

 
Figure 5: The Ocean Accounts Framework: an integrated structure for ocean data and statistics (Source: 
www.oceanaccounts.org) 

In ecosystem accounting, physical quality and conditions of ecosystems, spatial components and production 
from ecosystems (do not have to be sold in the market) should be considered (System of Environmental-
Economic Accounting, Experimental Ecosystem Accounting, 2012). One example of ecosystems accounting 
can be fisheries. While we calculate economic benefits of fishery activities by using market value of fish, 
wages of fishermen and employment levels, we should consider uncountable fish stock and the change 
derived by the activity. In other words, ocean accounting should consider means (product account) and ends 
(income account) in order to reach sustainability (change in wealth). 

Activity A (ecosystem service approach) can be considered as the first stage of ecosystem accounting since 
the distribution of ecosystem assets is the initial step of all ecosystem accounting frameworks. In order to 
value ecosystem services, it is essential to have clear identification and distribution of the ecosystem assets. 
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Initial effort and potential synergies 

In order to understand the worldwide examples of marine ecosystem accounting, Global Ocean Accounts 
Partnership was contacted. Two meeting were held in January and February. Main benefits of ocean 
accounting and potential pilot studies in the Baltic region were discussed. Participation of HELCOM in the 
partnership will be further discussed. A representative from Global Ocean Accounts Partnership will present 
the ecosystem accounting concept to ES-ENA expert group and have their opinion. According to the results 
ecosystem service valuation, opinions of ES-ENA expert group and identified synergies with HELCOM ESA 
roadmap, development of a HELCOM marine ecosystem accounting framework and a pilot project will start. 

Besides, European Commission working group on Mapping and Assessment of Ecosystem and Their Services 
(MAES) was reached for HELCOM’s potential participation to their monthly meetings, in order to share 
knowledge on ecosystem service valuation and mapping. In February HELCOM BLUES Project kick-off meeting 
was held. In the internal discussions, links and collaborations of METDEV and HELCOM BLUES were discussed. 
There will be participation from METDEV to the meeting on benefit estimation of HELCOM BLUES Project.  

Expected outputs by end of 2021  

- Development of a regional methodology by adaptation of System of Environmental-Economic 
Accounting (SEEA) framework  

- Data inventory of a diverse array of data including time series data for the ecosystem assets 

- Initial test of SEEA framework and ocean accounting in the Baltic Region by using a pilot study to address 
a policy need 

- Identification of ecosystem asset- ecosystem condition- ecosystem service relationships by using the 
pilot study 

- Aligning with the international frameworks and community of practice 

- Scalability test for the Baltic Sea countries according to data availability 

Use in HOLAS III and presentation of results 

Outputs of MetDev activity c) are planned to be presented in an interactive dashboard using spatial and 
statistical data. Dashboard will allow users to interact with the data and observe temporal changes in 
ecosystem assets and corresponding services. These outputs will be used in HOLAS III process by: 

- Scaling of SEEA marine ecosystem accounting framework to the whole Baltic region 

- Using the developed ecosystem accounting framework, and analyzing the improved integration of land 
sea interactions 

- Developing a broad data inventory by standardization on ecosystem assets and services 

- Providing added value and synergies to other ongoing assessments 
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Work Plan 

According to above-mentioned background and methods, it is expected to perform corresponding tasks as 
explained in Table 2. The most part of the tasks, including tool application, marine ecosystem accounting 
pilot application and analyses of the results is planned for the second half of 2021. Due to the interconnected 
nature of marine environment, expected outcomes of these two activities are dependent on each other and 
will be performed simultaneously.  

Table 2: Summary of progress and timeline for tasks in WP2 

Task  Work 
ongoing 

Planned schedule for 
task 

Results expected 
for S&C 15-2021 

Review of existing literature on ecosystem 
service valuation studies 

  Q1/21 x 

Data availability analyses and identification of 
data requirement x  Q1/21 – Q2/21 x  

Tool application to identify supply capacity of 
ecosystem services x Q2/21 – Q3/21 x  

Preparation of thematic and spatial results for 
ecosystem service supply capacity 

 Q3/21  x 

Comparison analyses for ecosystem services, 
pressure areas and environmental status 
assessments 

  Q4/21 - Q1/21 x 

Application of ecosystem service outcomes in 
marine ecosystem accounting framework  Q3/21 x 

Marine ecosystem accounting pilot application in 
a selected study are in the Baltic Sea Region  Q2/21 – Q4/21 x 
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Cost of degradation analysis (HELCOM BLUES project) 
The HELCOM BLUES project2, co-financed by the European Union, runs in 2021–2023. The project covers 
topics related to biodiversity, litter, underwater noise and effective regional measures and aims at supporting 
HOLAS III and the implementation of the BSAP and the MSFD for those Contracting Parties that are member 
states of the EU.  

BLUES Activity 1 focuses on analyses to support effective regional measures and policies. It further develops 
the approaches and data for socio-economic analyses previously conducted as part of HELCOM TAPAS, SPICE 
and ACTION projects that supported HOLAS II and the BSAP update. 

One of the tasks in Activity 1 of BLUES is to improve and conduct a regional analysis for cost of degradation 
for use in HOLAS III and the next round of initial assessments by EU Member States. The work will assess the 
impacts on human well-being from not achieving a good status of the marine environment, employing a 
combined thematic and ecosystem services approach based on the methods developed in the TAPAS and 
SPICE projects for HOLAS II. The methodology is anticipated to be similar to that used in HOLAS II with the 
potential addition of an approach for adjusting the cost of degradation estimates to more accurately reflect 
the extent of the change in the environment from current status/baseline to GES. Except for this addition, 
the methodology description is based on the thematic report on economic and social analyses for HOLAS II 
(HELCOM 2018). The cost of degradation analysis in BLUES will be conducted in 2022-2023. 

This section gives basic information on cost of degradation analysis and describes the approach and progress 
of the work in BLUES. 

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 a good environmental 
status (GES), meaning that seas are clean, healthy and productive, cost of degradation can be assessed based 
on the benefits forgone or damages resulting from not achieving 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. 

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. 

Methodology 
Established methodology 
The methodology for regional cost-of degradation analysis was originally developed by TAPAS and SPICE 
projects and implemented for HOLAS II. The text below has been extracted from the HOLAS II supplementary 
report on Economic and social analyses in the Baltic Sea region and lightly edited for clarity. 

General approach 
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 

 
2 The “HELCOM Biodiversity, Litter, Underwater noise and Effective regional measures for the Baltic Sea” (HELCOM BLUES) project 
is led by HELCOM and co-funded by the European Union. More information at https://blues.helcom.fi 

https://helcom.fi/helcom-at-work/projects/blues/
https://helcom.fi/helcom-at-work/projects/tapas/
https://helcom.fi/helcom-at-work/projects/spice/
http://stateofthebalticsea.helcom.fi/wp-content/uploads/2019/09/BSEP160-ESA.pdf
http://stateofthebalticsea.helcom.fi/wp-content/uploads/2018/07/HELCOM_Economic-and-social-analyses-in-the-Baltic-Sea-region_pre-publication.pdf
http://stateofthebalticsea.helcom.fi/wp-content/uploads/2018/07/HELCOM_Economic-and-social-analyses-in-the-Baltic-Sea-region_pre-publication.pdf
https://blues.helcom.fi/
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• 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 (if 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 

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 will be 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 
behavior (revealed preference studies). 

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. 

When no regional assessments are available, assessing the cost of degradation for a particular descriptor or 
ecosystem service 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 food webs (see Table 1). 

Value transfer approach 
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 
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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. 

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 (see Figure 1). 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. 

Table 1. Details of the studies that are used to assess cost of degradation. 

Regional estimates are available 

Descriptor/ 
ecosystem 
service 

Focus of 
valuation 

Study 
year 

Area Countries Original value 
estimates  

Source In the ‘State 
of the Baltic 
Sea’ report 
(HELCOM 
2017a) 

Eutrophication Reducing the 
effects of 
eutrophication 

2011 Entire 
Baltic Sea  

All 9 coastal 
countries 

WTP, €/person 

Denmark: 32 

Estonia: 24 

Finland: 42 

Germany: 25 

Latvia: 6 

Lithuania: 9 

Poland: 12 

Russia: 9 

Sweden: 76 

Ahtiainen 
et al. 
(2014) 

Yes, Ch4.1 

Recreation Improving 
(perceived) 
environmental 
quality by one 
unit 

2010 Entire 
Baltic Sea 

All 9 coastal 
countries 

Total value, million € 

Denmark: 54 

Estonia: 12 

Finland: 84 

Germany: 411 

Czajkowsk
i et al. 
(2015) 

Yes, Ch3, Box 
3.3 
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Latvia: 9 

Lithuania: 18 

Poland: 167 

Russia: 171 

Sweden: 336 

No regional estimates: value transfer 

Descriptor Focus of 
valuation 

Study 
year 

Area Countries Original value 
estimates 

Source In the ‘State 
of the Baltic 
Sea’ report 
(HELCOM 
2017a)  

Biodiversity and 
foodwebs 

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

2011 Finnish-
Swedish 
archipelag
o, 
Lithuanian 
coast 

Finland, 
Lithuania, 
Sweden  

WTP, €/household 

Healthy vegetation 

Finland: 105 

Lithuania: 44 

Sweden: 209 

Fish stocks 

Finland: 81 

Lithuania: 35 

Sweden: 169 

Kosenius 
& 
Ollikainen 
(2015) 

Yes, Ch5.6, 
Box 5.6.1 

 



GEAR 24-2021, 5-11 
 

 

Page 15 of 28 
 

 

Figure 1. Adjustments needed when transferring estimates from one country to another in the value transfer 
approach 

Additional methodology 
An important factor for the magnitude of the cost of degradation (and any) value estimate is the scope of 
the change in the state of the environment or ecosystem service. Scope refers to the extent of the change in 
terms of: 

1) Quantity of change, such as increase in water clarity or reduction in the amount of beach litter 
2) Geographic area of change, e.g. in hectares 
3) Population affected. 

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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If any of these three factors differ between the focus of the analysis and the original valuation study where 
the estimate is obtained, the estimates from the study should be scaled either up or down to reflect 
appropriately the scope of the change in focus. This may happen, for example, when the definitions of the 
baseline (current status) and policy status (GES) differ between HOLAS III and the valuation study, creating a 
difference in the quantity of change. In this case, the cost of degradation estimate does not match the policy 
questions and should be adjusted for scope. 

In HOLAS II, no scaling was done to correct the estimates from the valuation studies, but the original 
estimates were assumed to reflect reasonably well the cost of degradation from not achieving GES. This 
assumption is unrealistic and produces uncertainty in the estimates (Johnston et al. 2015).  

Simple approaches to correct for the scope differences do not exist, and such approaches likewise have to 
rely on assumptions. However, there are some general principles for scaling value estimates related to 
marginal/unit values. First, marginal values are diminishing in quantity, meaning that values per unit of 
change decrease as the size of the change increases. Second, unit area values are diminishing in area, 
meaning that values per unit area decrease as area increases. Both of these imply that if values are scaled up 
for a larger extent of change/area and constant unit values are assumed, it will lead to overestimation. Vice 
versa, if values are scaled down, it will lead to underestimation. 

In BLUES, it will be examined whether it is possible to use the results of previous valuation studies in the 
Baltic Sea region to get some indications on how the marginal/unit values depend on the scope of change, 
and use this information in scaling the value estimates. 

Work plan 
The majority of the work, including preforming the analysis itself, is planned for the second half of 2022 to 
be conducted by the HELCOM BLUES project. However, the cost of degradation analysis relies on and benefits 
from other workflows within BLUES. Value estimates are currently being gathered from which benefit 
estimates will later be produced. This is described in detail in document 4J-63.  

All required data are being gathered either within the BLUES project or in cooperation with EN ESA. No 
additional support needs are anticipated. 

EN ESA has been and will continue to be consulted for all ESA work conducted by BLUES. Additionally, BLUES 
is aware of ongoing work by the HELCOM MetDev and HELCOM Data Flow projects and is maintaining contact 
with these projects to identify synergies.  

Table 2. Planned timetable for the BLUES work related to the cost of degradation analysis 

Task Timing 
Literature review and producing benefit estimates March 2021 - March 2022 
Conduct cost of degradation analysis July 2022 - January 2023 

 

References 
HELCOM (2018): Economic and social analyses in the Baltic Sea region – HELCOM Thematic assessment 2011–
2016. Baltic Sea Environment Proceedings No. 160. Available at: http://www.helcom.fi/baltic-sea-
trends/holistic-assessments/state-of-the-baltic-sea-2018/reports-and-materials/ 

Johnston, R. J., Rolfe, J., Rosenberger, R. S., & Brouwer, R. (eds.) (2015). Benefit transfer of environmental 
and resource values. A Guide for Researchers and Practitioners. The economics of non-market goods and 
resources 14. Springer Netherlands. 

  

https://portal.helcom.fi/meetings/STATE%20-%20CONSERVATION%2014-2021-824/MeetingDocuments/4J-63%20Cost-benefit%20analysis.pdf
http://www.helcom.fi/baltic-sea-trends/holistic-assessments/state-of-the-baltic-sea-2018/reports-and-materials/
http://www.helcom.fi/baltic-sea-trends/holistic-assessments/state-of-the-baltic-sea-2018/reports-and-materials/
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Use of Marine Waters analysis (HELCOM BLUES project) 
As a society, we utilize 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 takes place elsewhere.  

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. 

Methodology 
The methodology for the economic and social analysis of the use of marine waters was originally developed 
by TAPAS and implemented for HOLAS II. Some sections of the text below have been extracted from the 
HOLAS II supplementary report on Economic and social analyses in the Baltic Sea region. 

Approach for assessing the regional use of marine waters 
The assessment of the use of marine waters will utilize a mixed approach which builds mainly on marine 
water accounts but combines components of the ecosystem services approach with the analysis. Both 
approaches were utilized by HELCOM countries in their 2012 MSFD Initial Assessment reporting. The mixed 
approach leans heavily on statistical information but complements these 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 will be prioritized.  

The approach can be characterized as follows: 

General 

• Utilise a 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, 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 

http://stateofthebalticsea.helcom.fi/humans-and-the-ecosystem/use-of-baltic-marine-waters/
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• Select indicators for which standardized data is available across several Baltic Sea countries to ensure 
harmonization (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 representing the 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 

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 is to supplement the existing statistical indicators with indicators found from 
the scientific literature that measure economic benefits from non-market uses (i.e. recreation). 

Human activities and sectors 
Sectors included in the analysis will be prioritized 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 which; 

• have available data, 
• 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 pressures exerted on the Baltic Sea by an activity will be assessed based on conclusions from published 
literature, e.g., the State of the European Environment (EEA, 2020), using a Yes/No answer categories. 
Dependence of the activity on the state of the Baltic Sea is based on expert assessment. BLUES will investigate 
the possibility of including more activities in the assessment than were included in HOLAS II. 

Work plan 
The majority of the work, including preforming the analysis itself, is planned for the second half of 2022 to 
be conducted by the HELCOM BLUES project. No methodological development is required for the use of 
marine waters analysis. However, the HELCOM MetDev project BLUES is looking into increasing the 
application of the ecosystem services approach for the use of marine waters compared to HOLAS II. 

Most required data will be gathered either within the BLUES project, the HELCOM Data Flow project, or in 
cooperation with EN ESA. However, a targeted data request made to the Contracting Parties through e.g. WG 
GEAR cannot be ruled out at this time. Such a request would only come after consultation and support from 
EN ESA and all other potential data sources have been ruled out.  

EN ESA has been and will continue to be consulted for all ESA work conducted by BLUES. Additionally, BLUES 
is aware of ongoing work by the HELCOM MetDev and Data Flow projects and is maintaining contact with 
these projects to identify synergies.  

Table 1. Planned timetable for the BLUES work related to the use of marine waters analysis 

Task Timing 
Conduct use of marine waters analysis July 2022 - January 2023 
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Sufficiency and effectiveness of measures (ACTION project and HELCOM 
SOM work) 
The HELCOM ACTION project, co-financed by the European Union, ran from 2019 to 2020. One output of that 
project was the development of methodologies for the sufficiency of measures (SOM) and cost effectiveness 
of measures (CEA). Attachments 1 and 2 to this document contain the reports “Methodology for the 
sufficiency of measures analysis” and “Cost effectiveness of proposed new measures for the Baltic Sea Action 
Plan 2021”, as submitted for review by the EU.  

These reports include the methodologies developed for SOM and CEA which will form the basis for further 
topic work conducted under the HELCOM BLUES project3, co-financed by the European Union. The BLUES 
project covers topics related to biodiversity, litter, underwater noise, and effective regional measures and 
aims at supporting HOLAS III and the implementation of the BSAP and the MSFD for those Contracting Parties 
that are member states of the EU.  

Two of the tasks in Activity 1 of BLUES are: 

• to develop an approach for regional cost-benefit analysis of improved status of the marine 
environment and carry out the analysis for 1-2 selected environmental topics; 

• to continue the development of a regional sufficiency and effectiveness of measures analysis for 
achieving good environmental status of the marine environment and carry out an updated analysis. 

These tasks are based on the methodologies included in the attached documents and further development 
work as outlined in documents 4J-62 and 4J-63. Both analyses will be conducted by BLUES in 2022-2023 
following methodology development and data gathering in 2021-2022. 

The work on measures is expected to, where possible, feed into the HOLAS III to support and provide context 
to the thematic and topical assessment result as outlined in the approved working structure of the HOLAS III 
assessment phase (see Figures 1 and 2). 

Figure 1. 
Representation of how the various work strands planned for inclusion in HOLAS III are divided across the 

DAPSIM assessment framework, by topic. 

 
3 The “HELCOM Biodiversity, Litter, Underwater noise and Effective regional measures for the Baltic Sea” (HELCOM BLUES) project 
is led by HELCOM and co-funded by the European Union. More information at https://blues.helcom.fi 

https://helcom.fi/helcom-at-work/projects/blues/
https://blues.helcom.fi/
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Figure 2. Initial considerations of what a topical chapter in the Third State of the Baltic Sea report might 
contain. All information will not be available for each chapter but to the extent possible the structure 
across chapters should be similar to facilitate comparison across chapters. Note measures included in 
bullet four from the bottom. 
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Plans regarding the improvement of analysis methodology (HELCOM 
BLUES project) 
Numerous improvements to the framework for assessing the sufficiency and effectiveness of measures, 
developed by the ACTION project (document 4J-61), are planned during BLUES. However, the impact of these 
improvements on the assessment outcome for many topics will be limited by data availability. This primarily 
relates to a general lack of details concerning future measures and an issue where some planned 
improvements can only be implemented following new rounds of expert surveys. However, please note that 
BLUES will only be conducting surveys in special cases related to new environmental topics developed within 
BLUES and resurveying the marine mammals topic from ACTION. As a result, some topics may not see 
substantial revision from the ACTION results.  

Additionally, due to delays BLUES has not been able to secure the model code developed by the ACTION 
project and to avoid risking the integrity of the work planned under Activity 1 in BLUES the project will 
commence development of model code to fill this gap. This task was not part of the original planning process 
and it is unclear what resources may need to be required to compensate. As such there is some uncertainty 
surrounding the degree of improvement that can be achieved for each target area, but particularly those 
general improvements outlined in point 6 below.  

Targeted areas of improvement 
 

1. Improved consideration of spatial aspects 

The original methodology developed under ACTION tracked changes for each of the 17 HELCOM scale 2 
sub-basins. However, no spatial relationships were present either within or between these areas. Scoping 
of this work is still ongoing, but many issues are being considered including land-sea interactions, spatially 
restricted measures, such as marine protected areas and the spatial distribution of costs and benefits. 
Any improvements to this target area can likely be applied to all environmental topics.  

2. Improved consideration of joint and transboundary effects 

One weakness from the original methodology is overly rigid links between pressures and states. This 
caused difficulty when considering the joint impacts of measures targeted toward pressures that persist 
in the environment for years, decades or longer following their introduction to the environment, e.g. 
hazardous substances, marine litter, nutrients. By including more flexible relationships between 
pressures and states, including allowing for state-to-state relationships, more joint effects can be tracked 
in the model. It is not yet clear how broadly this improvement can be implemented as this will depend 
on the final format of other improvements.  

Transboundary effects are also a target area for improvement but planning of this work depends on first 
determining the scope of the spatial improvements.  

3. Adding missing model links 

Many important pressures in the SOM model are not currently quantitatively linked to measures. The 
primary missing link in the ACTION model is between the input of nutrients and effects of eutrophication, 
though other missing connections are being reviewed as well. Bo Gustafsson has generously agreed to 
conduct limited runs of the BALTSEM model to provide the missing quantification between the input of 
nutrients and effects of eutrophication. Further development is on hold awaiting the conclusion of PLC-
8 work on scattered dwellings expected in September 2021. 

4. Improved data on effectiveness of measures 
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Due to development timelines in the ACTION project, the use of literature-based effectiveness of 
measures estimates was limited. Through cooperation across Activities within the BLUES project and with 
relevant HELCOM expert groups and networks, a weighting methodology for the inclusion of literature-
based estimates will be implemented. It is anticipated that with the use of various weighting strategies, 
the number of included effectiveness estimates from existing studies can be significantly increased. 
Additionally, the parallel development of some methodologies within ACTION resulted in the exclusion 
of many literature-based estimates due to a mismatch between the functional form of various measure 
types. BLUES will restructure the measure types as needed to correct these mismatches. The prevalence 
of this issue varies by topic but will result in large increases in the use of literature-based estimates for 
some topics. 

5. Add new topics, indicators and GES threshold values 

BLUES will be adding new topics, indicators, and GES thresholds to the SOM analysis, primarily through 
work conducted within other activities of the BLUES project. New topics may include offshore non-
commercial fishes and pelagic habitats and will be determined during Q4 2021 in consultation with 
experts within BLUES.  

The seal distribution indicator is being considered as a test for incorporating multiple indicators with 
different underlying units. The indicator would complement the existing assessment of seal abundance. 
Previously multiple coastal fish indicators were successfully combined using the BEAT tool. However, 
they all operated with the same unit of abundance. Discussions are planned within BLUES concerning the 
feasibility of this work.  

New GES threshold values exist or are being developed for beach litter, offshore non-commercial fishes, 
harbour porpoise, zooplankton and phytoplankton. These values will be included in the analysis 
depending on their development timelines.  

6. General improvements 

The responses received by topic experts to the expert surveys and feedback received from the 
Contracting Parties and HELCOM bodies have highlighted several more general areas for improvement. 
These are to be addressed in two ways.  

A strength and weakness of the SOM analysis is the very large amount of results that it produces. Through 
feedback from the Contracting Parties and HELCOM bodies, ACTION was able to better understand what 
outputs would be most relevant and useful to the HELCOM community. However, many of the requested 
outputs required were not readily extractable from the original model. As resources allow, more output 
flexibility will be included in the model which will allow for a dynamic reporting process that meets the 
needs of the HELCOM community. No time is specifically budgeted for this in BLUES, rather it is a principle 
that will be considered while implementing other aspects of the work. If resources become limiting to 
the project, only minor improvements may be possible. 

Development of the topic structures and measure types under ACTION was highly dependent on the level 
of expert involvement and the developing expertise of the ACTION project itself. As a result, the quality 
of these structures varies considerably between topics. BLUES considers that a standard procedure of 
updating the SOM analysis is the review of these topic structures and measure types. It is anticipated 
that this process will result in a wide range in the magnitude of topic improvements, from a total redesign 
to limited or no change.  

Table 1 Planned timetable for the BLUES work related to the CBA 

Task Estimated timing Estimated availability of a 
detailed outline 
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Improved consideration of spatial 
aspects 

January 2021 – December 2021 September 2021 

Improved consideration of joint 
and transboundary effects 

January 2021 – December 2021 December 2021 

Adding missing model links January 2021 – December 2021 October 2021 
Improved data on effectiveness 
of measures 

January 2021 – January 2022 January 2022 

Add new topics, indicators and 
GES threshold values 

July 2021 – January 2022 January 2022 

General improvements January 2021 – December 2021 December 2021 
Carry out improved effectiveness 
of measures analysis 

January 2022 – September 2022 January 2022 

 

HELCOM support 
BLUES invites State and Conservation to support the work in establishing collaborations with its various 
expert groups (EG MAMA, EN Hazardous Substances, EN BENTHIC, JWG Bird) to update topic structures and 
data for the sufficiency and effectiveness of measures and cost-benefit assessments. When possible, initial 
development will occur within BLUES utilizing its diverse existing expertise and more targeted input will be 
sought from the expert groups. However, sufficient expertise is not always available within BLUES to 
accomplish these tasks independently. Without support from these expert groups, the assessment of their 
respective topics will not advance. Estimated contributions and timings are outlined below. 

EG MAMA 
Due to the lack of topic expert support during ACTION and poor communication between ACTION and EG 
MAMA, the current topic structure is poorly representative of current conditions. Rather than attempt to 
make changes late in 2020, ACTION decided to leave topic improvements to BLUES (then in the planning 
stage). Significant changes are required to advance the marine mammals assessment, however, additional 
resources have been identified which will increase the use of existing literature and simplify the contributions 
sought from EG MAMA. The majority of the work would be conducted in relation to EG MAMA 15-2021 with 
surveys conducted at a later date. 

• Review and comment on revised measure type lists made by BLUES in consultation with topic 
experts within the BLUES project. 

• Review gathered literature-based effectiveness of measures data and, in collaboration with BLUES, 
develop a weighting system of relevance to the Baltic Sea region based on easily identified 
information from the literature (species, location, year, etc.) that can be applied to these data. 
General guidance is being received from topic experts within BLUES to focus the work brought to EG 
MAMA. 

• Take note of the 2019 update of the marine mammal threat matrix developed by ICES Working 
Group on Marine Mammal Ecology (WGMME), provide expert support in structurally adapting it to 
the SOM methodology (only minor changes are anticipated, primarily in relation to how climate 
change is assessed), and provide expert support to quantify the semi-quantitative threat levels used 
in the threat matrix. BLUES would like to note that the requirements for quantification are highly 
flexible. This aspect may have been underemphasized by ACTION but will be a point of focus when 
seeking expert input during BLUES. 

• Respond to effectiveness of measures and pressure-state expert surveys distributed by BLUES. Note 
that due to the availability of the ICES marine mammal threat matrix the pressure-state survey will 
be less than half as long as the one presented under ACTION. No sooner than Q4 2021, exact timing 
unknown. 
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EN Hazardous Substances 
The topic benefited from an involved topic team and a productive workshop (SOM-HZ WS 1-2019) and as a 
result the structural review process is expected to be minimal. The work would be conducted during the 
Network’s normal fall meeting. However, the timing and status of the fall meeting is unclear as the typical 
Network schedule is in flux due to HOLAS III deadlines. 

• Review and comment on the original measure type lists made by ACTION.  
• Review gathered literature-based effectiveness of measures data and, in collaboration with BLUES, 

develop a weighting system of relevance to the Baltic Sea region based on easily identified 
information from the literature (study type, location, year, etc.) that can be applied to these data. 

EN BENTHIC 
Due to the ongoing development work of the HELCM pre-core indicator “Cumulative impact on benthic 
biotopes”, the subject and scope of BLUES interactions with EN BENTHIC are not clear. However, the scope 
is not expected to be larger than is outlined above for EN Hazardous Substances. The work would be 
conducted during the Network’s normal fall meeting. However, the timing and status of the fall meeting is 
unclear as the typical Network schedule is in flux due to HOLAS III deadlines. 

JWG Birds 
Topic support for waterbirds was less integrated into ACTION than other topics and no topic development 
workshop was conducted, as a result the structural review process is expected to be moderate. The work 
would be conducted during the Network’s normal fall meeting. 

• Review and comment on revised measure type lists made by BLUES in consultation with topic 
experts within the BLUES project. 

• Review gathered literature-based effectiveness of measures data and, in collaboration with BLUES, 
develop a weighting system of relevance to the Baltic Sea region based on easily identified 
information from the literature (species, location, year, etc.) that can be applied to these data. 
General guidance is being received from topic experts within BLUES to focus the work brought to 
JWG Birds.  

 

  

https://portal.helcom.fi/meetings/HELCOM%20SOM-HZ%20WS%201-2019-666/default.aspx


GEAR 24-2021, 5-11 
 

 

Page 25 of 28 
 

Cost-benefit analyses of measures (HELCOM BLUES) 
Cost-benefit analysis (CBA) aims at evaluating the economic efficiency of projects or policies from the 
society’s perspective. It provides a systematic and transparent approach for identifying the benefits and costs 
of policies and assessing their monetary values for the lifetime of the policy (OECD 2018). The benefits are 
defined as increases in human well-being (or utility) and costs as reductions in human well-being. For a policy 
to pass the evaluation, its benefits must exceed its costs.  

CBA can be seen as a tool for measuring the policy’s economic efficiency or contribution to social welfare 
(Boardman et al. 2017.) It is one of the possible decision procedures to be used together with other criteria 
(Posner & Adler 1999). Thus, the results of carefully conducted CBAs can provide supporting information for 
science-based policy decisions. 

There are nine general steps in a CBA (Boardman et al. 2017): 

1. Specify the set of alternative projects 
2. Decide whose benefits and costs count 
3. Identify the impact categories, catalogue them and select measurement indicators 
4. Predict the impacts quantitatively over the life of the project 
5. Monetize all impacts 
6. Discount benefits and costs to obtain present value 
7. Compute the net present value (NPV) of each alternative 
8. Perform sensitivity analysis 
9. Make a recommendation 

 

The CBA conducted as part of HELCOM BLUES will evaluate the (monetary) costs and benefits of measures 
to improve the state of the marine environment to support the further development and implementation of 
the updated BSAP. The work builds on the assessment framework developed in HELCOM ACTION for 
effectiveness and sufficiency of measures and cost-effectiveness analysis, adding consideration of the 
economic benefits of measures to the analysis and further refinements and improvements in the 
methodology and data on effectiveness and costs (Figure 1).  

The aim of the work in BLUES is to develop a practical approach for regional CBA for the Baltic Sea, as well as 
illustrate the approach and results with selected examples. The focus of the CBA can be in evaluating the 
costs and benefits of the updated BSAP (compared to the “old” BSAP), or the costs and benefits of achieving 
GES (compared to a baseline). The BLUES cost-benefit analysis will be carried out for 1-2 environmental 
topics, decided upon their policy relevance, lack of previous research and data availability after information 
on the effectiveness, costs and benefits has been compiled. The approach will be designed to be flexible and 
adaptable to a wider range of topics.  
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Figure 1. Development of the conceptual assessment framework to include ecosystem services, benefits and 
costs. Purple boxes indicate new outputs from BLUES. Grey boxes were originally assessed as part of ACTION, 
and will be further developed in BLUES. 

 

Cost-effectiveness of measures 
Cost-effectiveness analysis (CEA) is a systematic method for evaluating the costs and effects of measures or 
policies. It can be used to identify the optimal (cost-effective) combination of measures to reach agreed 
environmental goals, which allows for achieving the goal with the least costs. Further, it enables assessing 
the total costs of policies (for examples, see e.g. Hyytiäinen & Ahlvik 2015, Oinonen et al. 2016).  

ACTION work on cost-effectiveness of measures 
The ACTION project took the first steps in analysing the costs and effectiveness of measures at the Baltic Sea 
region scale. It compiled information and assessed the approximate costs and effects of the proposed new 
measures for the updated BSAP (for details, see Cost effectiveness of proposed new measures for the Baltic 
Sea Action Plan 2021, doc. 4J-61). In addition, it provided some preliminary comparisons of measures with 
respect to their costs and effectiveness, and the total costs of proposed new measures.  

The effectiveness of proposed new measures was estimated based on existing literature (incl. the synopses) 
and measure type effectiveness estimates from the SOM analysis of existing measures (Methodology for the 
sufficiency of measures analysis report, doc. 4J-61). As in the SOM analysis, the effectiveness estimates show 
the percent (%) reduction in the pressure from human activities, percent change in the pressure or percent 
increase in the probability to achieve state improvements from implementing the measures. 

The cost estimates were collected from synopses, literature reviews, ACTION WP2 and Contracting Parties 
through EN ESA (Estonia, Finland, Latvia, Lithuania, and Sweden). The estimates were adjusted to annual 
values and to the year 2019, and regional estimates were calculated based on cost transfers that accounted 
for differences in currencies and purchasing power parities. Both the costs and effects were estimated for 
the entire Baltic Sea region.  

Very limited information was available on the application extent of the proposed new measures at the time 
of the analysis. As the application extent is crucial for determining both the effects and costs of measures, 
assumptions had to be made on the application extent (such as geographical area, number of installations) 
of the proposed new measures. Three scenarios were made for the application extent (low, moderate, high). 
These specified the extent of the proposed new measures, e.g. in square kilometers. The moderate scenario 

https://portal.helcom.fi/meetings/STATE%20-%20CONSERVATION%2014-2021-824/MeetingDocuments/4J-61%20SOM%20and%20CEA%20methodologies%20from%20HELCOM%20ACTION.pdf
https://portal.helcom.fi/meetings/STATE%20-%20CONSERVATION%2014-2021-824/MeetingDocuments/4J-61%20SOM%20and%20CEA%20methodologies%20from%20HELCOM%20ACTION.pdf
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used the application extent from the original source study. The application extents were assumed to be 
equally distributed across countries, sub-basins and shares of the catchments where the measures were 
implemented.  

During the analysis, the lack of data on the application extent, effectiveness and costs of the proposed new 
measures became apparent. Due to that, as well as other uncertainties and limitations in the SOM 
assessment framework, the quantitative results of the cost-effectiveness analysis can be considered only 
indicative. These were also the main reasons why optimization (indicating the cost-effective set of measures) 
was not included in this analysis. 

BLUES work on cost-effectiveness of measures 
BLUES aims to develop the cost-effectiveness analysis further to reduce uncertainties and enable its use in 
the cost-benefit analysis.  

First, additional data on the effects and costs of measures will be usable in BLUES, the utilization of existing 
literature and model-based data will be improved and additional data on the effectiveness and costs of 
measures collected, e.g. from national MSFD PoMs. This will reduce the reliance on expert-based data and 
enable the inclusion of additional measures in the analysis.  

Second, the updated BSAP will be accepted by the time the cost-effectiveness analysis is made. This will 
provide the final list of measures for the CEA, and it should also provide more accurate information on the 
application extent of the measures. 

Finally, all general improvements in the SOM assessment framework and effectiveness analysis (see doc. 4J-
62) will also benefit the CEA, as it utilizes the same model framework. 

Benefit estimation 
An important addition to the economic analyses conducted as part of ACTION are the societal benefits from 
improvements in the status of the marine environment. Their inclusion in the analysis enables a more 
encompassing analysis of the efficiency of policies. Existing information of the benefits of implementing 
measures and achieving environmental objectives is collected via a literature review of economic valuation 
studies of the Baltic Sea environment and ecosystem services. When necessary, the benefit estimates are 
adjusted and transferred to unstudied countries and contexts to obtain regional benefit estimates, following 
the approach developed for HOLAS II (HELCOM 2018).  

The literature review and benefit estimation are conducted following these steps: 

1. Define the focus and scope of the literature review. The review is limited to studies: 
- Concerning Baltic Sea countries and marine region 
- Concerning ecosystem services and environmental topics 
- Using monetary or non-monetary valuation 
- Published in 2010 or later 
- Published in peer-reviewed journals or grey literature 

2. Compile relevant benefit information from existing studies via a literature review 
a. Identify studies based on previous literature reviews, including BONUS ROSEMARIE (2020), 

Sagebiel et al. (2016), Ahtiainen and Vanhatalo (2012), Heckwolf et al. (2021), Mehvar et al. 
(2018), Martin et al. (2016), Torres and Hanley (2016), and Rodrigues et al. (2017) 

b. Search for recent studies (2019 =>) via a similar literature search as in BONUS ROSEMARIE 
c. Request recent national studies as well as grey literature from EN ESA 

3. Record relevant information from each study to an excel dataset 
4. Produce benefit estimates for use in the CBA 

a. Use value transfer to arrive at regional estimates similar to the HOLAS II approach developed 
in the TAPAS and SPICE projects 

https://portal.helcom.fi/meetings/STATE%20-%20CONSERVATION%2014-2021-824/MeetingDocuments/4J-62%20Sufficiency%20and%20effectiveness%20of%20measures.pdf
https://portal.helcom.fi/meetings/STATE%20-%20CONSERVATION%2014-2021-824/MeetingDocuments/4J-62%20Sufficiency%20and%20effectiveness%20of%20measures.pdf


GEAR 24-2021, 5-11 
 

 

Page 28 of 28 
 

b. If possible, make further adjustments in the benefit estimates for different levels of changes 
in environmental state to enable flexible analyses of various scales of improvement and 
improve the validity of the use of the benefit estimates in the CBA 

 
The benefit estimates are usable both in the cost-benefit analysis and cost of degradation analysis. The work 
will also provide improved knowledge for applying the ecosystem services approach for policy analyses of 
the marine environment, together with the MetDev project. 

Planned timetable for the work 
In the BLUES project, the cost-benefit analysis has been planned for 2022–2023, when the improvements in 
the model framework have been implemented and the necessary data compiled. Full description of the 
methodology of the CBA will be ready in the spring 2022, due to the timing of the analysis in the project.  

EN ESA has been and will continue to be consulted for all ESA work conducted by BLUES. Additionally, BLUES 
is aware of ongoing work by the HELCOM MetDev and HELCOM Data Flow projects and is maintaining contact 
with these projects to identify synergies. 

Table 1. Planned timetable for the BLUES work related to the CBA 

Task Timing 
General development of the assessment framework January 2021 - December 2021 
Improved data on effectiveness and costs of measures January 2021 - January 2022 
Literature review and producing benefit estimates March 2021 - March 2022 
General approach for the cost-benefit analysis January 2022 - April 2022 
Carrying out the cost-benefit analysis for selected topics March 2022 - January 2023 
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