
WP3.3 Developing tools towards 
integrated assessment of the 

marine environment 

Soile Oinonen
Finnish Environment Institute

HELCOM ESA Workshop 
1 November 2017



Objectives of this SPICE task

• How to integrate economic analyses to other 
parts of the HOLAS in future?

• Literature review on existing 
tools/models/approaches

• Usability of the Baltic Sea Pressure and Impact 
Index?

• Recommendations for future steps



Objectives of this presentation

• Overview on literature review on existing 
tools/models/approaches/applications
– At this point not limited to 

• Baltic Sea
• MSFD

• WS participants are invited to identify existing
”grey literature” & projects that could be
useful to be included in the review



Outline

• HELCOM ESA at present
• Integrated assessment?
• Brief history of linking economic and 

ecological modelling 
– Bioeconomic modelling
– Ecological-economic modelling
– Input-Output modelling
– General Equilibrium modelling
– Index-based approaches



HELCOM ESA at present

• Activity, pressure & state assessed separately
from the economic analyses

• How to integrate economic analyses to other 
parts of the HOLAS in future?



HELCOM ESA at present



Integrated assessment?
• “Integrated assessment modelling (IAM) or integrated modelling (IM)[a] is 

a type of scientific modelling often used by the environmental sciences 
and environmental policy analysis. The modelling is integrated because 
environmental problems do not respect the borders between academic 
disciplines. Integrated assessment models therefore integrate knowledge 
from two or more domains into a single framework. Integrated modelling 
is referred to as assessment because the activity aims to generate useful 
information for policy making, rather than to advance knowledge for 
knowledge's sake. Integrated assessment modelling is that part of 
integrated assessment that relies on the use of numerical models” 
https://en.wikipedia.org/wiki/Integrated_assessment_modelling

Ayensu et al. (1999)
• An approach to ecosystem science that incorporates an understanding of 

the economic implications of alternative ecosystem states 
• “…to meet the needs of sustainable development and to foster a shift to 

predictive management of resources.”



Bioeconomic modelling
• Feedbacks between the harvesting sector and fish

stock
– Feedbacks between the ecological and economic models

• Strenght:economically optimal levels of harvest and 
the net benefits of the implementation of alternative 
management measures
– Often economically sound solution is also ecologically

sound
• Weakness:difficult to apply to large number of 

species/ecosystem and economic sectors
• Clark 1973;1979;1990, Nieminen et al. 2012, Iho et al. 

2016



Ecological-economic modelling

• Ecological and economic models are developed in 
parallel and at their own levels of specificity

• Exchange of information between the models
– Environmental model parameters are used as an 

inputs for the economic model and vice versa
• Strenght: allows for using models with different

time steps, terms of time step, geographic scale, 
and level of aggregation

• Weakness: running the models can be very
complex and time consuming

• Bockstael et al. 1995, Ahlvik et al. 2014



Input-Output Modelling
• Linear model capable of analysing systems with a large

number of interacting elements in economy or in 
ecosystem

• Possible to capture the supply of marine ecosystem 
goods and services to economy and the impact of 
economic activities on the ecosystem

• Strenght: Provides a mapping of linkages between the 
economic sectors

• Weakness:Does not calculate net benefits or consider
environmental degradation

• Links to ecosystem accounting and MAES-process
• Ayres and Kneese 1969, Hrubovcak et al. 2000, Jin et al. 

2003, Hoagland et al. 2005



General equilibrium modelling

• Uses input-output data as an input, but allows for 
economic (welfare analysis) 

• Finnoff and Tschirhart,2008



Index-based approaches
• Hoagland and Jin 2008: an index that is a measure of the intensity 

of marine activities compared with an index of socioeconomic 
development

• Public data on fish landings, aquaculture production,shipbuilding
orders, cargo traffic, merchant fleet size, oil production, oil rig 
counts, and tourism arrivals

Socioecono
mic index 
(HDI)

Fishery and 
aquacultur
e index

Tourism 
index

Ship and oil 
index

Marine 
industry 
activity 
index

Black Sea 77.323 2.859 7.941 1.176 2.865

Baltic Sea 90.324 2.120 8.086 2.378 3.468
Mediterran
ean Sea 83.262 1.087 27.192 4.595 8.413

North Sea 94.021 5.275 14.384 16.405 13.775
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Next steps

• Finalise the literature review
• Test if running scenarios with the Baltic Sea

Prssure & Impact index is possible
– x % change in activity y

• Think about lessons learnt and 
recommendation
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