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Background 
Work Package 2 of the HELCOM MetDev project focuses on conceptional and operational relationships 

between the marine environment and human welfare using economic and social analyses. It is aims 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, especially in relation to identifying drivers of change and ecosystem services.  

 

This document provides information on the progress and the further work specifically on MetDev task d) on 

driver indicators, which can be used to assess drivers effect on the state of the marine environment over 

time. HOLAS III will constitute the first time HELCOM includes drivers in an assessment framework. 

 

Action requested 

The Meeting is invited to consider and endorse the approach for how to identify and utilize driver indicators 

for the HOLAS III assessment. 
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Driver Indicators 
 

Drivers 

Based on DPSIR framework, and its HELCOM equivalent DAPSIM (see figure 1), drivers are primarily human-

induced factors that directly or indirectly cause a change in an ecosystem by affecting a change in human 

activity and thus increasing or decreasing the subsequent pressures in the marine environment. According 

to the Marine Strategy Framework Directive (MSFD), drivers are the economic and social forces that result 

from government policies, markets, and the activities of private industry. According to definition of European 

Commission drivers are those factors inducing the pressures (e.g., agriculture, fishing, subsidies, regulation) 

and are important to identify when looking into different policy options. In addition, the recently published 

report “Societal drivers behind the pressures on the marine environment” from Swedish Institute for the 

Marine Environment defines drivers as factors that influence behaviours of actors and are significant in terms 

of pressures on the marine environment (Sundblad et al., 2021). 

 

 

Figure 1. Initial representation of how the various topic planned for inclusion in HOLAS III are divided across the DAPSIM 

assessment framework. Note that behaviour and driver indicators are included at the top of the figure, however it is envisioned 

that driver indicators elucidate relationships across several of the links in the DAPSIM framework. 

Although drivers are often considered the initial component of the DAPSIM framework, existing studies and 

environmental practices mainly focused on pressure and impacts caused by human activities instead of 

factors that affect the demand for these activities (Halpern et al., 2008, Link, 2010, Knights et al., 2014). 

Potentially, drivers could be linked to activities and further to pressures and state through a causal 

framework, such as the one presented in the HELCOM indicator manual, which can be used to assess their 

effect on the state of the marine environment over time. Accordingly, this would provide further information 

on how societal changes affect the state of the Baltic Sea. 

However, classification of parameters as a drivers in the DAPSIM framework based on literature has proven 

challenging. For instance, while the Millennium Ecosystem Assessment define climate change as a driver 

(Nelson, 2005), other researchers consider it as a pressure (Halpern et al., 2008) or others as a threat (Omann 

 

Behaviour 
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et al., 2009). In different conceptual frameworks, these three terms can be seen used for the same 

parameter. In order to make a clear identification of drivers, clear criteria delineating the aim and intention 

behind the terms used, and thus clearly separating drivers from activities and pressures, need to be agreed 

and implemented when identifying driver (Oesterwind et al., 2016). These criteria need to serve the intended 

purpose of the assessment in which the drivers are to be included. For the purposes of HOLAS III it is proposed 

that the following criteria be used to delineate and explain how drivers are considered under the assessment: 

- Is this natural or human induced factor directly or indirectly causes a change in an ecosystem / human 

activity / pressure? 

- Can that factor define causal dependencies between the interacting socio-economic and 

environmental systems? 

- Does changing the behaviour of individuals in a desired direction in that specific topic help to reduce 

environmental pressures? 

- Does historical performance of a human activity highlight causal dependencies with their various 

pressures and impacts on marine ecosystems?  

- Are there incentives such as financial instruments, regulations, social norms, or factors reducing or 

increasing the pressures caused by human activities? 

Please note that these criteria can develop over time, beyond HOLAS III, as the work on drivers progresses, 

however for the sake of clarity and transparency, and based on the current level of development, these are 

put forward as the most relevant criteria. 

Analyses of drivers are often based on factors with a direct or indirect effect on the marine environment 

(Nelson, 2005). Direct factors explicitly influence an ecosystem process or a human activity and can be both 

anthropogenic (e.g., demand for fish) and from nature (e.g., climate change) (Diaz et al., 2015). On the other 

hand, indirect drivers cause change in marine ecosystem or in an activity by altering one or more direct 

drivers (e.g., economic conditions, population) 

Marine and coastal ecosystems and human activities are influenced by multiple drivers. For instance, fishing 

activity is linked to a wide array of drivers including consumer or industry behaviour. In addition, ocean-based 

pollution and habitat change also impact fisheries activity. In order to make the information on drivers useful 

in an assessment context the first step is to link a driver to the activity, and by extension the pressure, it 

drives. The second, more informative step is to identify the effect of a driver on the activity and subsequent 

pressure. In order to do this the information on drivers needs to be at least semi-quantitative.  

In other words, quantification and proxies for drivers and understanding the trends are essential to ensure 

a concrete link from information on drivers to the other DAPSIM components and thus, for achieving efficient 

marine governance and healthy marine ecosystems. Using several proxies and indicators, driver analyses can 

support to understand the trends, inform policy makers, and help to identify efficient measures.  

For the purposes of holistic assessment of the Baltic Sea, analysis of identified driver indicators could be 

linked to the other components of the DAPSIM framework, and these relationships can: 

- support policy making and identification of efficient measures, 
- highlight previously unconsidered factors which may be limiting the effectiveness and efficiency of 

measures, 
- provide contextual support and additional explanatory power for other environmental assessments 

and evaluations such as HELCOM core indicator evaluation, 
- be utilized in the development of future analyses of sufficiency of measures, 
- be connected to ecosystem service assessments and marine ecosystem accounting. 
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Therefore, WP2, task d in MetDev project explores the possibilities to develop indicators for drivers in the 

Baltic Sea region and link them with the information and assessments being performed under the other 

components of the DAPSIM framework.  

Methodology for identifying and establishing driver indicators for HOLAS III 

In order to understand drivers and identify driver indicators, the first step is to identify drivers using the 

defined criteria’s (Figure 2). After identification of drivers, proxies (driver indicators) providing quantified 

information associated with these drivers should be identified using the indicator template. Next, data 

availability for each indicator should be checked. Candidate driver indicators should then be linked to DAPSIM 

components and selected ones should be further analysed in greater detail with: 

i) human activities given in MSFD Annex III,  

ii) pressure themes of HOLAS III, and  

iii) state of the environment (e.g., HELCOM core indicators)  

After analysing this reverse relationship, strong drivers providing causal relationship with other DAPSIM 

components should be selected to be used in further analysis. 

Although HELCOM strives to analyse the driver concept in the Baltic Sea as a whole and focuses on large scale  

drivers which have a transnational component, drivers act at various scales and it is acknowledged that 

national or sub-national analyses should also be further developed since every country has its own specific 

characteristics, actors and behaviours affecting drivers and their DAPSIM framework. 

 

 

Figure 2: Proposed methodology to identify driver indicators and identify relationships with DAPSIM framework components. 

 

Based on initial scoping, the following characteristics are proposed for delineating HELCOM driver indicators 

under HOLAS III, to ensure that chosen driver indicators fit into the DAPSIM framework and provide direct 

support and context for the indicator and integrated assessments. 

A proposed driver indicator: 

- is expected to be a performance metric that is associated with a driver in the DAPSIM framework, 

- will describe trends and will not have threshold values. Driver indicators serve as a basis to 

understand the source of pressures and corresponding activities in the marine environment, 

- will connect direct and indirect drivers with human activities and corresponding pressure themes, 

Therefore, driver indicators should be compatible with existing HELCOM pressure themes used in 

HOLAS III, 

- should have data availability that allows to analyse identified indicators in the further holistic 

assessments, 

- will be linked to and provide contextual support for other environmental assessments such as 

HELCOM core indicator evaluation,  

- and is expected to provide quantified guidance for new or improved measures. 
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Following identification of these characteristics, work to identify proposals for concrete driver indicators will 

commence. In addition to assessing possible driver indicators against the characteristics listed above, several 

more technical criteria will be examined such as ease of data access and regional applicability. Data reliability 

of possible indicators will be analysed in WP2 in MetDev project. Potential driver indicators which are 

identified as having a high relationship between drivers and other DAPSIM framework components, in line 

with the characteristics listed above, will be selected as potential indicators.  

During this process, it is planned to use a candidate driver indicator template which for each proposed 

indicator will elucidate their links to the characteristics and the criteria (Table 1), to support the identification 

and approval process. The majority of the information collected for the template is also foreseen to be 

beneficial for inclusion in the indicator reports, for any driver indicators chosen for inclusion in HOLAS III. 

Table 1: List of potential topics for inclusion in driver indicator template, highlighting the relevance of the 

indicators with other DAPSIM components. 

Driver: 

Driver indicator: 

Relevance of the indicator: 

Current trend: 

Measure unit: 

Linked human activities: 

Linked pressures: 

Data sources: 

Projections: 

Link to HELCOM Core Indicators: 

Related measures: 

 

As work on identifying possible driver indicators continues, EN ESA will be regularly informed and asked to 

review proposed driver indicators to get their opinions on the suitability of the proposed indicators and 

secure additional technical guidance.  

In the long-term, driver indicators are foreseen to be regularly updated, e.g., as part of the holistic 

assessments, and it is expected to support understanding trends and future projections. In the future, the 

temporal relationships between drivers and pressures using time series data on driver indicators could also 

be explored. 

Driver Indicators in the DAPSIM framework with case studies 

As explained above, analysis of influencing factors of human activities, pressures and environmental status 

are the beginning stage for the proposed framework. Below, this framework is described by a DAPSIM cycle 

illustration using agriculture activity and nutrient input as examples.  

A significant reduction of nutrients input has been achieved for the whole Baltic Sea according to HELCOM 

core indicator report (2020). The assessment results showed that the normalized input of nitrogen was 

reduced by 12% and phosphorus by 26% between the reference period (1997-2003) and 2018. The input of 

nutrients is a significant indicator for eutrophication on the marine ecosystem. In the Baltic Sea, the pressure 

is mainly driven by direct-point sources of nitrogen and phosphorus to the sea. Among the these sources, the 

nutrient load from municipal waste water treatment plants constitute the major part (HELCOM, 2018).  

Improving municipal waste water treatment remains a significant cost-efficient measure to reduce 

phosphorus loads, an important cause of pollution in the Baltic Sea. Several reduction measures have been 
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implemented over different time periods in the Baltic Sea countries in order to to reduce phosphorus loads. 

However, there are still wastewater treatment plants do not meet HELCOM’s recommended standards 

(HELCOM Recommendations 28E/5 and 28E/6).  

Organic agricultural practices can be seen as another reason for the reduction of nutrients input in the Baltic 

Sea. Baltic States have a long tradition of organic agriculture, and for some organic farming started in the 

beginning of the nineties (Staniszewska, 2002). However, development and implementation of organic 

agricultural practices mainly depends on governmental policies and supportive regulations. As it is shown in 

Figure 3, some of the main drivers for the use of organic agriculture activity are “regulations” and 

“environmental concerns”.  

 

Figure 3: DAPSIM framework showing relationship of regulations and environmental concerns driver and input of nutrients 

pressure theme. In this example, waste water treatment and share of organic agriculture was shown as driver indicators. 

In order to understand the change and trends in “share of organic agriculture” in the Baltic Sea states can 

be used as a proxy. According to EuroStat values, Sweden had the highest shares of organic cereals (7%) and 

fresh vegetables (19%) in its total production in 2019. In all Baltic Sea countries, share of organic area in total 

utilised agriculture area is increasing steadily increasing since 2005 (Figure 4).  

Although these two indicators support the above-mentioned relationship, more indicators should be 

identified to have a complete causal link between “environmental concerns” and “regulations” drivers and 

pressures.  

DAPSIM framework, starting from drivers (e.g, regulations, environmental concerns), to activities (e.g., 

organic agriculture), to pressures (e.g., input of nutrients) to state (e.g., increasing water quality), and to 

related measures (e.g., HELCOM recommendations, EU directives), can be completed by understanding the 

trends of related indicators (e.g., waste water treatment, share of organic agriculture). Although, several 

sources clarify the importance of waste water treatment and sustainable agricultural in the Baltic Sea region 

and its positive impact in decline of input of nutrients, driver indicators as quantified proxies may help to fill 

the stage D of DAPSIM framework with meaningful trends.  
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Another important activity, fishery and corresponding pressures are also significantly important to achieve 

the good environmental status in the Baltic Sea. Bottom trawls are the main gear used in Baltic demersal 

fisheries, while mid-water trawls are the main gear in the pelagic fisheries. Physical loss and disturbance to 

the seabed is one of the main pressures caused by bottom trawling.  Fishing gear disturbances of bottom 

substrates inflict damage to benthic communities.  

On this DAPSIM example, amount of fishery activity is mainly driven by the demand for fish as food, demand 

for fishery as an industry, and regulations. According to a fish market report looking at fishing effort in the 

Baltic Sea, published by the Natural Resources Institute in Finland, the total amount of fishing effort in 

commercial marine fishery is decreasing steadily in the Baltic Sea since 2003 (Figure 4). For instance, in 

Finland, there were 1330 enterprises working on marine fishery in 2008. This number decreased to 1028 

enterprises in 2019. 

 

 

Figure 4: Fishing effort in commercial marine fishery in the Baltic Sea between 1998 – 2020. (source: https://statdb.luke.fi) 

On the other hand, consumer prices of fish have increased twice as fast as prices of other food products in 

the last 10 years showing that demand for fish in the region is strong. In recent years, the improved economic 

situation has increased demand for fish products. Total turnover of fishery industry in the Baltic Sea has 

increased 35% in the last 10 years (EuroStat).  

In this example of DAPSIM (Figure 5), link between demand for fish by local consumers and fishery effort was 

not very strong. Besides, demand for fishery industry is decreasing due to sanctions and profitability. Many 

fisheries enterprise is shifting to aquaculture industry due to higher profitability. Considering all factors, 

regulations and demand for fishery can be considered as a main driver affecting fishery effort in the Baltic 

Sea.  
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Figure 5: DAPSIM framework showing relationship of fishery activity and regulations and demand drivers. In this example, main 

driver indicators were identified as regulations and decreasing demand for fishery activity. (Red circle driver indicators have low 

correlation with activity performance. Green circle driver indicators and identified trends have potential causal frelationship with 

activity performance.) 

 

Candidate Drivers and Driver Indicators 
In order to illustrate driver and indicator selection process, the following drivers and driver indicators were 

proposed as candidates to analyse regarding a subset of human activities (Figure 6). In order to highlight 

important drivers and candidate driver indicators, five different human activity were selected as starting 

point due to their relevance with pressures, data availability, and relation to other DAPSIM components:  

i) fishery,  

ii) maritime transportation,  

iii) aquaculture,  

iv) agriculture, and  

v) offshore wind energy.  
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Figure 6: Potential candidates for drivers and related driver indicators, human activities and data sources shown in different colors.    

Drivers: 

Direct drivers: 

Climate change 

It is clear that climate change is a strong driver with strong relationship with human activities, pressures and 

other DAPSIM components. In the Baltic Sea, impacts of climate change are apparent according to the 

HELCOM Climate Change fact sheet (2021). Water temperature is rising, ice extent is decreasing, and annual 

mean precipitation is increasing over the northern part of the region. It is expected that water temperature 

and sea level will keep rising, and sea ice cover will decrease. That will affect ecosystems and marine species, 

as well as maritime activities such as shipping, fisheries and aquaculture. Analysis of climate change driver 

would support understanding the complex system of effects and feedbacks between climatic and non-

climatic factors in the Baltic Sea. 

Suggested driver indicators: 

Specific driver indicators were not listed for climate change driver. However, related driver indicators and 

their trends can be included and discussed during HOLAS III and driver indicator meetings with CPs. 

Consumer behaviour 

Human behaviour and system behaviour are generally considered under the Driver stage of the DAPSIM 

(DPSIR) framework (Burkhard, 2007). Intensity of human activities is mainly dependent on the demand from 

the consumer side, i.e. the link between supply and demand. In the Baltic Sea, understanding changes in 

consumer’s choice and demand, and ability or willingness to purchase can be analysed and quantified using 

several data sources. Change in consumer behaviour in a desired direction may help to reduce environmental 

pressures.  

Suggested driver indicators: 

In order to identify consumer behaviours, demand for a given human activities can be measured by using 

market price (aquaculture, fishery), passenger amount transported (passenger transportation), demand for 

fish or amount of organic agriculture. 

Environmental concern 

In the Baltic Sea, several studies recognized and addressed environmental issues and harmful effects of 

human activity on the environment. In order to protect marine environment, international organizations, 

governments and individuals change their behaviour in order to reduce the impacts of human activities. 

Several actions, regulations and behavioural changes were seen due to environmental concern driver.  
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Environmental protection is a practice of protecting the natural environment on the individual, organizational 

or governmental levels, for the benefit of both the environment and humans. Analysis of these changes can 

help to understand how environmental concerns affect the actions of society and governments in the Baltic 

Sea. 

Suggested driver indicators: 

Currently, only waste water treatment trends were listed as candidate under this driver category due to 

data availability. However, several indicators can be added under environmental concern driver. This 

category and related indicators can be discussed during driver indicator meetings. 

Activity performance 

Under this driver category, each activity can be analysed to understand the performance trend in terms of 

effort, production or economic performance. Historical performance of a human activity can highlight causal 

dependencies with their various pressures and impacts on marine ecosystems. Besides being an important 

driver for future demand for the activity, performance trends can be used to explain other driver indicators. 

For instance, economic performance (e.g., annual turnover and profitability) can explain the demand for a 

specific marine sector. 

Suggested driver indicators: 

Total fishery effort, profitability of fishermen or shipping companies, annual turnover for each activity, total 

amount of goods handled, and aquaculture production can be used as indicators.  

Indirect Drivers 

Indirect drivers operate by altering the level or rate of change of one or more direct drivers (Nelson, 2005). 

For instance, global economic activity, has increased nearly eight times in the last 50 years. As GDP per capita 

grows, demand for many ecosystem services and marine uses increases, and the share of income devoted to 

food decreases in favour of industrial goods and services (Figure 7). In order to understand the impacts of 

change in economic activity, GDP (gross domestic product) growth rates can be used as a driver indicator.  

According to the Millennium Assessment (2005), economic growth and use of ecosystem services are no 

longer as closely connected as they were in the past. In general, the use of ecosystem services has grown less 

than GDP over the past years. On the other hand, the consumption of energy and raw materials grows rapidly 

since the growth in demand is faster than the increase in efficiency. 

Further, population growth may affect the size of demand for each human activity. Regulations should be 

analysed clearly to explain some trends identified (e.g., decreasing fishing effort in the Baltic Sea). Changes 

in urbanization trends, lifestyle and technology can be analysed by some proxies. 
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Figure 7: PowerBI dashboard showing trends for candidate driver indicators including household income, population, turnover of 

human activities, fertilizers, use of organic agriculture and blue employment.  

Further work 
Although above-mentioned indicators could be used as proxies and showed historical trends, expertise of 

CPs is critically important to develop this kind of original concepts. Therefore, another driver indicator 

meeting with interested participants would add value to this initial effort. It is acknowledged that sharing 

experience is key to develop this concept, therefore specific meetings to driver indicators with open 

discussions can support this development process.  

Besides an annex excel table (3J-75 Annex_1_Candidate_Driver_Indicators) was added to present candidate 

driver indicators and identified trends. The table can be used as basis in the driver indicator meetings to 

discuss these trends, add new indicators or modify - eliminate the selected ones. 
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Work Plan 
By December 2021, it is envisioned that: 

- a conceptual framework on how to identify driver indicators explaining characteristics and links with 

existing DAPSIM components,  

- an interactive PowerBI dashboard template to be developed during HOLAS III, 

- a list of potential driver indicators for approval, and  

- complete templates for candidate driver indicator reports utilizing the information collated for the 

identification process  

will be available. Besides, another driver indicator meeting will be held in Autumn 2021 with interested 

participants in order to discuss explained method, candidate drivers and indicators. 
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Annex 1. 1ST Driver Indicator Meeting Results 

Driver indicators development based on a DAPSIM causal framework was presented by the Secretariat to the 

participants of driver indicator meeting held on 14th of June 2021. The Meeting noted the presented potential 

definitions and classification of driver indicators, aligned with what is presented in the HELCOM indicator 

manual. The Meeting recommended the Secretariat to scrutinize the use of terms and align them with the 

definitions used in global assessments such as IPCC, IPBES and Millennium Ecosystem Assessment. 

The Meeting emphasized that the focus of the work is to develop the framework and approach for identifying 

drives and potential indicators in HELCOM, thus preparing a stable foundation for further work. The Meeting 

highlighted that this should be guided by the ultimate application of the indicators and a scientific approach 

to the selection of indicators. 

The Meeting discussed, based on the initial work done on the development of driver indicators concept, the 

following topics: 

1. Identification of important driver indicators and trends: 

Application areas of these indicators should be clearly defined since relevant driver indicators may differ 

depending on their intended use. In general, these driver indicators can be used to highlight connections 

between drivers and human activities (as they were listed in MSFD directive). These drivers should be clearly 

linked to other DAPSIM components and names/definitions should be used to clarify the linkages. Although 

several parameters have been listed as potential drivers, only ones with clear and strong linkages should be 

prioritized for initial work (i.e. towards HOLAS III).  

The Sufficiency of measures (SOM) lists of activities and pressures can be used as a starting point to support 

selection of key drivers/activities. Societal systems should be examined and well understood. Only looking to 

data and numbers cannot explain all the system and drivers as correlations may not be fully informative 

without a broader context and understanding. 

Although there are several trends and data available, only those data sets where it is possible establish a 

clear link to DAPSIM components should be used in HOLAS III. In this case, less is more, and other data can 

be presented as complementary data instead of as driver indicators. Several other components of the data 

presented may have solid roles in other assessments, such as costs of degradation etc. 

Relationship between human activities and pressures should be identified. For this purpose, current progress 

of WP1 (BSPI) as well as the links identified in the HELCOM SOM analyses should be checked. 

2. Data sources and similar work done on national level 

The Meeting invited the participants to inform Secretariat about potential data sources and national studies 

regarding the development of the Driver Indicators.  

3. Potential benefits of these indicators for CPs management purposes 

In order to use these driver indicators in national Programmes of Measures and for the identification of new 

measures, key drivers and related trends may need to be identified at the sub-basins scale. Such indicators 

can also support the development and evaluation of policies. 

The Meeting emphasized that the potential application of the driver indicators needs to be considered 

carefully (i.e., the role or purpose of them). The application needs to be differentiated between short- and 

long-term application and can include: hind casting (understanding how drivers or measures have had an 

impact for example), forecasting (i.e. exploring scenarios to determine how future activities and drivers may 

change) and also for policy implementation and initiatives, e.g. the list of activities under the MSFD might be 

relevant to consider. The Meeting proposed i.e., striving to identify a small number of specific indicators to 
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each of these key activities. The Meeting invited the Secretariat to group the various options for application 

and link this to the proposed indicators and present this information to support further work. 

The Meeting acknowledged that, to predict policy needs and measures represents an example of concrete 

added value associated with the development of driver indicators and should be kept in mind to ensure that 

the development is viable also long term. 

 

- The Meeting welcomed the offer by Sweden to share two recent EEA documents related to drivers, to be 

considered in further development.  

- The Meeting invited the Secretariat to inform participants about progress and further work regarding the 

development of the Driver Indicators.  

- The Meeting supported the arranging of another meeting to present the progress, to be held in Autumn 

2021. 

 


