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Marine ecosystems cover 
the largest part of the 
Arctic: the Arctic Ocean 
covers 10 million km2. 



Ecosystem services for the Arctic Coast and Ocean
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The changing Arctic

Increase in ocean economics and growth

• New oil and gas fields

• Potential new shipping routes

• Increasing tourism

Increase in other challenges

• Climate change

• Persistent organic pollutants (POPs)

• Radioactive waste

Arctic Regions and its concerns, threats and potential

challenges PRETEAR report 2010

http://ec.europa.eu/echo/files/civil_protection/civil/prote/pdfdocs/pretear_final_report_en.pdf
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User conflicts: 

Barentshavet AND olje AND konflikt

Examples from Barents Sea



User conflicts: 
Examples from Barrents Sea

Barentshavet AND klimaendringer AND konflikt



Natural Capital and Ecosystem Accounting
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European Environment Agency, 2016.  Developing an EU Ecosystem Accounting System Focus on Marine Ecosystems, Paris,  France
UN 2017. SEEA Experiment Ecosystems Accounting: Technical Recommendations

An holistic approach for measuring ecosystem, ecosystem services and their benefits to economic and human activities
spatially and over time.



Ecosystem Accounting and Marine Governance

(UN SEEA EEA Technical Recommendation 2017)

• Provide information on the quantity and location of the 
supply of wild range of ecosystem services, vital for 
monitoring and achieving sustainable use of ecosystem 
assets and preventing further loss of biodiversity.

• Monitoring status of ecosystem assets: not only physical 
indicators but also ecosystem assets values.

• Identify the ecosystem assets and ecosystem types and 
services that changing most significantly hence help to 
determine the priorities for policy interventions.

• By addressing causes of changing or degradation, 
relevant measures can be identified for focus area for 
effective policy responses. 



A case for Norwegain kelp forest

• Full forest at 1970s

• Data available in 2010

• Extent (monitoring data +GIS modelling)

• Condition (Lacking scenario analysis: 100% versus 50%)

Ecosystem 
extent

Ecosystem 
extent

Chen et al. (2019) Ecosystem accounting’s potential to support coastal and marine governance (under review)



Ecosystem accounting for Norwegian Kelp forest
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Stressors Measures



Extent in 2010

(Same condition as in 1970s)

- Sea urchin
predation

+ Crab predation
0km2

- Pollution
reduction

- Reducing
nutrients

overloading
150km2

S. Latissima



Social cost of 
carbon

26502 
mill NOK

Supporting 
service

-505 billion 
NOK

Provisioning 
service

--370855 
million NOK

Change in extent/biomass

Social cost of carbon
Value of supporting services
Value of provisioning services

(same condition as in 
1970s)

- Sea urchin 
predation

+ Crab predation
-5445km2

- Sea urchin 
predation
+ Crab 

predation
-1094km2

S. Latissima

Social cost of 
carbon

5326 million NOK

Supporting 
service

-101 billion NOK

Provisioning 
service

-74512 million 
NOK



Way forward
• A tool to include both ecological impacts and 

social impacts of ecosystem change over time 
and space

• Identify management hotspots

• Experiment SEEA EEA studies for the Arctic
• Study the effectiveness of MPAs 

• Support MSP/ICZP

• Make use of existing monitoring and 
socioeconomic data for example from coastal 
communities.
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