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The need for marine ecosystem-based management

Halpern et al. 2015. Nature communications 6:7615

“Doubling of the economic value of
ocean industries to US$3 trillion over the
next 20 years as a result of expansion of
existing industries and the emergence of
new industries” OECD (2016)

“Aquaculture plays a
major role in meeting
the rising demands for
fish products and
protein”
Larsen & Roney (2013)
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The need for marine ecosystem-based management



Page 4

The need for marine ecosystem-based management

Ocean Atlas (2017)

Ecosystem-based management 
(EBM):
• encompasses the 

interconnectedness of 
natural systems

• Considers all ecological and 
socio-economic functions 
and processes within 
management boundaries

Katsanevakis et al. (2011)
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Tools for EBM implementation 

• Marine Spatial Planning (MSP; Ehler and Douvere 2009)

• Integrated Ecosystem Assessment (IEA; Levin et al 2009)

• Systematic Conservation Planning (SCP; Pressey and Bottrill 2009),

• Integrated Oceans Management (IOM; Foster et al 2005)

• Ecosystem Approach to Fisheries/Management (EAF/M or EBM; 

Arkema et al 2006; Fletcher and Bainchi 2014; Long et al 2015).
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MSP  process

www.plancoast.eu
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MSP  - Global perspective

Charls Ehler, UNESCO MSP conference 2017

MSP process characteristics MSP drivers; n=64 MSP responses
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EU Marine Spatial Planning Directive (2014/89/EU)

Cross-cutting policy tool that contributes to “sustainable growth of maritime 
economies, the sustainable development of marine areas and the sustainable use of 
marine resources” while “applying an ecosystem-based approach as referred to in 
Article 1(3) of Directive 2008/56/EC with the aim of (...) achievement of good 
environmental status” (EC, 2014a)

MSP Directive (2014/89/EU):

• to be integrated in national legislation by 2016

• to be completed in 2021

• method of implementation is dedicated to the member states

• cross-border coordination with other member states is desired (MSP key principle 8) 

to develop common standards and action plans on an international scale
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Spatial management in the southern North Sea
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Spatial management in the southern North Sea

Belgian
Masterplan 

Federal Ministry of Economics 
and Energy (2017)

Dutch MSP

NWP (2016-2021)

German MSP

www.bsh.de

• Member states have different planning approaches, visions and objectives
• No coherent planning across boundaries
• Fisheries is currently not considered in most MSP processes
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Spatial management in the southern North Sea

• DK no N2000 area
• N2000 in NL, UK, DE
• Windfarmcluster in UK
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How to move towards an ecosystem-based MSP process ?

Stelzenmüller et al.  (2013)

Ecosystem-based MSP processes should…
…..have operational objectives which address the reduction of the risk of cumulative 
effects of human activities on key ecosystem components and functions
…..consider ecosystem state changes due to e.g. climate change
…..built in trade-off analysis for weighing management options

MESMA framework
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Cumulative effect assessments (CEAs) and marine management

• CEAs are holistic evaluations of 
the combined effects of human 
activities and natural processes 
on the environment

• Marine CEAs are inherently 
complex due to high level of 
connectivity and complex bio-
physical processes

Menegon et al. (2018)
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CEAs and marine management

Common conceptual understanding of
the quantification of ecosystem state
vulnerability:

i

i
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Halpern et al. (2008)

Stelzenmüller et al. 
(2010)

Decadal trend of quantifying/mapping 
cumulative effects with raster algebra:

Gissi et al. (2017)

And probably many more modifications……. 

Halpern et al. (2008)
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Which specific 
management actions 

are required to reduce 
the risk of cumulative 

effects?

What is the likelihood 
of success after 

implementation?

Uncertainty of CEA 
results?

CEAs and marine management

Policy drivers for CEAs exist from global (e.g. UNCLOS) and regional (MSFD) to 
national levels (MSP)

CEAs are hardly considered in real management process
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Framework for risk based CEAs – Scientific challenges

Stelzenmüller et al. (2018)
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• EBM considers the complexity of coupled human and natural systems

• Policy and management tools for EBM implementation exist

• MSP goes global - with common process characteristics embracing EBM 

• Current MSP practice shows a mismatch between theoretical process 
characteristics and actual implementation processes

• Ecosystem based MSP process requires a mandatory consideration of 
cumulative effects, trade-off analysis and ecosystem change

• Risk based CEA allows to better inform management processes and improve 
science-policy links

Summary
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• Development of standards based on best available science to implement 
ecosystem-based MSP processes

• EBM implementation is not limited by science advancements rather by 
the mismatch of institutional arrangements (Alexander and Haward 2018) 
– How to overcome those?

• We need success stories

Future challenges



Page 20

Resident sperm whales living in the proximity of Port Louis, Mauritius. Sectoral
spatial management and conservation zones exist, but urgently needed CEAs and
integratedmanagement approaches are lacking. Recently, Mauritius opened its EEZ
for international fisheries.

@ V. Stelzenmüller


