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Background 

Ecosystems Services … 

 
 have high potential for application in policy and decision making 

 
 need to be quantified in an integrated manner, across domains of biophysical, 

social and economic methods 
 

 are spatial phenomena, thus mapping them makes sense 
 

 are a fascinating topic for research (lots of publications and projects …) 
 

 are a truly transdisciplinary field of research and application 

Conference "Mapping and assessment of ecosystem services - science in action" Sofia 2017 

• Transdisciplinarity - researchers work jointly using a shared conceptual framework 
that draws together discipline-specific theories, concepts, and approaches, to 
address a common problem. 
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 Definitions of ecosystem services  Reference 

 “the benefits people obtain from ecosystems.” MA, 2005 

 “the benefits human populations derive, directly or indirectly, from ecosystem functions.” Costanza et al., 1997 

 “the conditions and processes through which natural ecosystems, and the species that   

   make them up, sustain and fulfill human life.” 

Daily, 1997 

 “the capacity of natural processes and components to provide goods and services that  

   satisfy human needs, directly or indirectly.” 

de Groot et al., 2002 

 “the set of ecosystem functions that is useful to humans.” Kremen, 2005 

 “components of nature, directly enjoyed, consumed, or used to yield human well-being.” Boyd & Banzhaf, 2007 

 “the aspects of ecosystems utilized (actively or passively) to produce human well-being.” Fisher et al., 2009 

 “a range of goods and services generated by ecosystems that are important for human  

   well-being.” 

Nelson et al., 2009 

 “benefits that humans recognize as obtained from ecosystems that support, directly or   

   indirectly, their survival and quality of life.” 

Harrington et al., 2010 

 “a collective term for the goods and services produced by ecosystems that benefit  

   humankind.” 

Jenkins et al., 2010 

“the contributions of ecosystem structure and function – in combination with other inputs –  

  to human well-being” 

Burkhard et al., 2012 
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Implementation 

How to implement ecosystem services? 

Conference "Mapping and assessment of ecosystem services - science in action" Sofia 2017 

12  Malawi Principles 

UN CBD Ecosystem Approach 

 Principle 5: “Conservation of ecosystem structure and functioning, in  
    order to maintain ecosystem services, should be a priority 
    target of the ecosystem approach.” 



Implementation 

How to implement ecosystem services? 
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https://www.whitehouse.gov/blog/2015/10/07/incorporating-natural-infrastructure-and-ecosystem-services-federal-
decision-making  

Memorandum US government: 

Incorporating Natural 
Infrastructure and Ecosystem 
Services in Federal Decision-
Making 
October 7, 2015 
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Implementation 

How to implement ecosystem services? 

 “Biodiversity is also our natural capital, 
delivering ecosystem services that underpin 
our economy. 
 

 Its deterioration and loss jeopardises the 
provision of these services: we lose species 
and habitats and the wealth and 
employment we derive from nature, and 
endanger our own wellbeing.” 

Conference "Mapping and assessment of ecosystem services - science in action" Sofia 2017 

http://ec.europa.eu/environment/nature/biodiversity/comm2006/2020.htm  

http://ec.europa.eu/environment/nature/biodiversity/comm2006/2020.htm


Implementation 

How to implement ecosystem services? 

 “to improve knowledge of ecosystems and 
their services in the EU (Action 5) – the 
member states shall map and assess the 
state of ecosystems and their services in 
their national territory by 2014, assess the 
economic value of such services, and 
promote the integration of these values into 
accounting and reporting systems at EU and 
national level by 2020” 

Conference "Mapping and assessment of ecosystem services - science in action" Sofia 2017 

http://ec.europa.eu/environment/nature/biodiversity/comm2006/2020.htm  

EU biodiversity strategy to 2020 target 2: 

http://ec.europa.eu/environment/nature/biodiversity/comm2006/2020.htm


MAES 

How to implement ecosystem services? 

 Mapping and Assessment of Ecosystems 
and their Services 

Conference "Mapping and assessment of ecosystem services - science in action" Sofia 2017 

MAES Working Group 

http://biodiversity.europa.eu/maes  

http://ec.europa.eu/environment/nature/knowledge/ecosystem_assessment/pdf/MAESWorkingPaper2013.pdf  

http://ec.europa.eu/environment/nature/knowledge/ecosystem_assessment/pdf/2ndMAESWorkingPaper.pdf  

http://ec.europa.eu/science-environment-policy 

http://catalogue.biodiversity.europa.eu/uploads/document/file/1340/MAES_report_urban_ecosystems.pdf  
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MAES 
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from Maes et al. (2014): Mapping and Assessment of 
Ecosystems and their Services. Indicators for ecosystem 
assessments under Action 5 of the EU Biodiversity Strategy 
to 2020. . - Publications office of the European Union. 

MAES framework for 
integrated ecosystem 
assessments 
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Integrated mapping and assessment  

 Assessment:  
 analysis and review of information derived from research for the purpose of helping 

someone in a position of responsibility to evaluate possible actions or think about a 
problem;  

Definitions 

Conference "Mapping and assessment of ecosystem services - science in action" Sofia 2017 

Definitions inspired by ESMERALDA DoA (2015); ESMERALDA Glossary (D1.4); EEA (2016); Maes et al. (2016) 

 assembling, summarising, organising, interpreting, and possibly reconciling pieces of 
existing knowledge and communicating them so that they are relevant and helpful to 
an intelligent but inexpert decision-maker; 

 predominantly scientific evidence is translated into information that is 
understandable for policy and decision making, e.g. through maps, indicators, 
narratives and graphs.   

Towards a framework for integrated mapping and assessment of 
ecosystems and their services 



Integrated mapping and assessment  

Definitions 

Conference "Mapping and assessment of ecosystem services - science in action" Sofia 2017 

Definitions inspired by ESMERALDA DoA (2015); ESMERALDA Glossary (D1.4); EEA (2016); Maes et al. (2016) 

Towards a framework for integrated mapping and assessment of 
ecosystems and their services 

 Integrated assessment:  
 integrates data and information on biophysical ecosystem components with socio-

economic system components and the societal and policy contexts in which they are 
embedded;  

 links between ecosystem condition, habitat quality and biodiversity, and how they 
affect the ability of ecosystems to deliver ecosystem services; 

 and then evaluating the consequences for human well-being are assessed.  



Integrated mapping and assessment  

Conference "Mapping and assessment of ecosystem services - science in action" Sofia 2017 

 Ecosystem condition/state: A description of the structure or functioning of an ecosystem 
according to some predefined criteria. Relates to the capacity of an ecosystem to yield 
services.   

 Ecosystem (condition/service) mapping: spatial delineation of ecosystems as well as 
their conditions and the services they supply through the spatial integration of a wide 
range of data sets. The different mapping approaches and techniques are embedded in 
the integrated and consistent assessment framework. 

 Tiered approach: a flexible mapping and assessment approach from simple (Tier 1) to 
complex (Tier 3) methods, combining less sophisticated, expert- and land cover-based 
approaches, and the use of existing ES indicator data, with more complex and 
comprehensive modelling frameworks.  

Definitions inspired by ESMERALDA DoA (2015); ESMERALDA Glossary (D1.4); EEA (2016); Maes et al. (2016) 

Definitions 

Towards a framework for integrated mapping and assessment of 
ecosystems and their services 



Integrated mapping and assessment  
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 1) a clearly defined policy question should be addressed 

Requirements for a framework for integrated ecosystem services 
mapping and assessment 

“5 Ps” of successful implementation of ecosystem services in decision making 

after Rosenthal et al. (2014)  

 Policy categories include air, water, soil, forest, agriculture, rural development, marine, 
coastal, regional development, climate, bioenergy, transport  (after OPERAs project) 

 Cross-EU themes relevant for ecosystem services include Common Agricultural Policy, 
Green Infrastructure, Natura2000, forestry strategy, water policy, energy, business and 
industry sectors, private sectors, health 

 Relevant EU regulatory frameworks include the Habitats and Birds Directives, the Water 
Framework, Air Quality Directive 



Integrated mapping and assessment  
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 1) a clearly defined policy question should be addressed 

“5 Ps” of successful implementation of ecosystem services in decision making 

from 1st MAES report (2013) 

 12 Policy questions from the MAES Working Group 

Requirements for a framework for integrated ecosystem services 
mapping and assessment 

http://ec.europa.eu/environment/nature/knowledge/ecosystem_assessment/pdf/MAESWorkingPaper2013.pdf
http://ec.europa.eu/environment/nature/knowledge/ecosystem_assessment/pdf/MAESWorkingPaper2013.pdf
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Integrated mapping and assessment  
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 1) a clearly defined policy question should be addressed 

“5 Ps” of successful implementation of ecosystem services in decision making 

from 1st MAES report (2013) 

 Q1 What are the current state and trends of the EU’s ecosystems and the services they 
provide to society? What are emerging trends and projected future state of the EU’s 
ecosystems and the services they provide to society? How is this currently affecting 
human well-being and what are the projected, future effects to society? 

 Q2 What are the key drivers causing changes in the EU’s ecosystems and their services? 

 Q3 How does the EU depend on ecosystem services that are provided outside the EU? 

 Q4 How can we secure and improve the continued and sustainable delivery of 
ecosystem services? 

 Q5 How do ecosystem services affect human well-being, who and where are the 
beneficiaries, and how does this affect how they are valued and managed? 

Requirements for a framework for integrated ecosystem services 
mapping and assessment 

http://ec.europa.eu/environment/nature/knowledge/ecosystem_assessment/pdf/MAESWorkingPaper2013.pdf
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Integrated mapping and assessment  
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 1) a clearly defined policy question should be addressed 

“5 Ps” of successful implementation of ecosystem services in decision making 

from 1st MAES report (2013) 

 Q6 What is the current public understanding of ecosystem services and the benefits 
they provide (some key questions could usefully be included in the 2013 Eurobarometer 
on Biodiversity)? 

 Q7 How should we incorporate the economic and non-economic values of ecosystem 
services into decision making and what are the benefits of doing so (question to be 
addressed 2020)? And what kind of information (e.g. what kind of values) is relevant to 
influence decision-making? 

 Q8 How might ecosystems and their services change in the EU under plausible future 
scenarios - What would be needed in terms of review/revision of financing instruments? 

 Q9 What are the economic, social (e.g. employment) and environmental implications of 
different plausible futures? What policies are needed to achieve desirable future states? 

Requirements for a framework for integrated ecosystem services 
mapping and assessment 

http://ec.europa.eu/environment/nature/knowledge/ecosystem_assessment/pdf/MAESWorkingPaper2013.pdf
http://ec.europa.eu/environment/nature/knowledge/ecosystem_assessment/pdf/MAESWorkingPaper2013.pdf
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Integrated mapping and assessment  
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 1) a clearly defined policy question should be addressed 

“5 Ps” of successful implementation of ecosystem services in decision making 

from 1st MAES report (2013) 

 Q10 How have we advanced our understanding of the links between ecosystems, 
ecosystem functions and ecosystem services? More broadly, what is the influence of 
ecosystem services on long-term human well-being and what are the knowledge 
constraints on more informed decision making? 

 Q11 How can MAES assist MS in assessing and reviewing the priorities to be set for 
ecosystem restoration within a strategic framework at sub-national, national and EU 
level? How can MAES help to assess and review the design of prioritization criteria for 
restoration and at which scale to get significant benefits in a cost-effective way? 

 Q12 How can MAES help to provide guidance and tools to support strategic deployment 
of green infrastructure in the EU in urban and rural areas to improve ecosystem 
resilience and habitat connectivity and to enhance the delivery of ES at MS and sub-
national level? [ … ] 

Requirements for a framework for integrated ecosystem services 
mapping and assessment 

http://ec.europa.eu/environment/nature/knowledge/ecosystem_assessment/pdf/MAESWorkingPaper2013.pdf
http://ec.europa.eu/environment/nature/knowledge/ecosystem_assessment/pdf/MAESWorkingPaper2013.pdf
http://ec.europa.eu/environment/nature/knowledge/ecosystem_assessment/pdf/MAESWorkingPaper2013.pdf
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Integrated mapping and assessment  
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 1) a clearly defined policy question should be addressed 

“5 Ps” of successful implementation of ecosystem services in decision making 

after Rosenthal et al. (2014)  

 2) the timing of the assessment needs to match a policy window to be effective 

 3) people are crucial for the success, such as local leaders 

 4) pertinent data [& methods] should match the requirements of the assessment  

 Standardisation of methods and policy making tools: assessment has no use if results 
cannot be integrated in decision making 

Requirements for a framework for integrated ecosystem services 
mapping and assessment 



Integrated mapping and assessment  
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 1) a clearly defined policy question should be addressed 

“5 Ps” of successful implementation of ecosystem services in decision making 

after Rosenthal et al. (2014)  

 2) the timing of the assessment needs to match a policy window to be effective 

 3) people are crucial for the success, such as local leaders 

 4) pertinent data [& methods] should match the requirements of the assessment 

 5) the science-policy process should be iterative. 

Requirements for a framework for integrated ecosystem services 
mapping and assessment 



Towards a framework for integrated mapping and assessment  

Conference "Mapping and assessment of ecosystem services - science in action" Sofia 2017 

Question/theme identification 
(from policy, society, business) 

Identification of ecosystem type(s) 
(relevant for question/theme and region) 

Mapping ecosystem type(s) 
(Corine LC, remote sensing, national datasets, models) 

Assessing ecosystem conditions 
(status, biodiversity, habitats, functions, conservation) 

Identification of ES delivered by ecosystems 
(relevant for question and region; e.g. based on CICES) 

Selecting indicators for ecosystem services 
(ecosystem service potential supply, flow, demand) 

Ecosystem service indicator quantification 
(biophysical, social, economic methods from Tiers 1-3) 

Mapping ecosystem services 
(spatial representation of indicator data from Tiers 1-3) 

Dissemination and communication of results 
(policy- and society-relevant, business-related) 

Stakeholder involvement: 

Results integration 
(ecosystem condition-service interactions, consequences for human well-being) 

① 

②

③

④

⑤

⑥

⑦

⑧

⑨ 

 

 

 

 
(Colours refer to Figure 2  
of the 2nd MAES report ) 

 

Selecting indicators for ecosystem conditions 
(structures, processes, functions) 

Ecosystem conditions indicator quantification 
(methods from Tiers 1-3) 

Mapping ecosystem conditions 
(spatial representation of indicator data from Tiers 1-3) 

Ecosystem types 

Steps: 

Ecosystem conditions Integration Ecosystem services 

http://catalogue.biodiversity.europa.eu/uploads/document/file/1230/2ndMAESWorkingPaper.pdf
http://catalogue.biodiversity.europa.eu/uploads/document/file/1230/2ndMAESWorkingPaper.pdf
http://catalogue.biodiversity.europa.eu/uploads/document/file/1230/2ndMAESWorkingPaper.pdf
http://catalogue.biodiversity.europa.eu/uploads/document/file/1230/2ndMAESWorkingPaper.pdf


Integrated mapping and assessment  

http://es-partnership.org/  

Conference "Mapping and assessment of ecosystem services - science in action" Sofia 2017 

http://biodiversity.europa.eu/  

http://www.oppla.eu/ 

http://www.esmeralda-project.eu/  

Dissemination and communication of results 
(policy- and society-relevant, business-related) 

http://es-partnership.org/
http://es-partnership.org/
http://es-partnership.org/
http://es-partnership.org/
http://es-partnership.org/
http://biodiversity.europa.eu/
http://biodiversity.europa.eu/
http://www.oppla.eu/
http://www.oppla.eu/
http://www.esmeralda-project.eu/
http://www.esmeralda-project.eu/
http://www.esmeralda-project.eu/
http://www.esmeralda-project.eu/


Policy application - Issues 

Conference "Mapping and assessment of ecosystem services - science in action" Sofia 2017 

The scientist … The politician/decision maker … 

• thinks in complex pathways 

• deals with hardly determinable 

dynamics 

• complex human-environmental 

systems 

• wants absolute certainty! 

• prefers reduced complexity 

• wants aggregated information 

• information that is relevant for 

specific problems 

• support of his/her policy programme 

• wants it quick! 

“The urgency-uncertainty dilemma in Ecosystem service-decision support” 

Bridge 
needed 



Policy application - Issues 

Conference "Mapping and assessment of ecosystem services - science in action" Sofia 2017 

The scientist … The politician/decision maker … 

Integrated ecosystem services 

assessments can help to bridge this gap! 

Bridge 
needed 



Integrated mapping and assessment  
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Gaps in EU member states identified by ESMERALDA 

Lacking engagement of national authorities in the MAES process 

Unsatisfying stakeholder involvement in the MAES process 

Gaps in capacity and resources to carry out MAES in the country 

Selected recommendations to overcome these gaps:  
Justification   (e.g. by good case examples) 

Communication  (e.g. translation of complex scientific   

      findings for target groups) 

Capacity building  (e.g. education of transdisciplinary experts) 

Technical support  (e.g. data use; guidance for mapping &   

      assessment methods) 

Join forces – meet and map – network! 

ESMERALDA Report D2.2 

http://www.esmeralda-project.eu/getatt.php?filename=ESMERALDA_Del_2_2_FINAL_13625.pdf


Integrated mapping and assessment  
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How do we want to achieve this in ESMERALDA/MAES? 

 Based on related ongoing activities (Europe and worldwide), methods for ES mapping 
and assessment are collected and reviewed 

 ESMERALDA will integrate biophysical, social and economic methods 
 Provide EU-based guidance to harness available approaches and to find best methods 
 Find and apply methods flexible enough to be applied in all EU member states 

(including outermost regions, marine areas and specific biomes) 

 ESMERALDA’s multi-tiered approach considers different methods (biophysical, social, 
and economic) at different levels of detail and complexity and can be applied 
according to specific needs, data and resources availability 

 ESMERALDA will deliver innovative building blocks for pan-European, national and 
regional ES mapping and assessment to ensure the timely delivery by all EU member 
states of Action 5  



Thank you for your attention 

Contact: burkhard@phygeo.uni-hannover.de   

Thank you for your attention! 

This project receives funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 642007. 

http://esmeralda-project.eu/  

Conference "Mapping and assessment of ecosystem services - science in action" Sofia 2017 
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