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Robust and efficient environmental risk 
assessment procedures require clear 
protection goals specifying what to 
protect, where to protect it and over 
what time period.

Problem 
formulation

Risk assessment

Risk management

“risk assessment should relate to the 
protection goals that are important for 
management.  One aspect of this is 
making risk assessment relevant for 
socio-economic assessments.  … this 
means using criteria such as changes in 
ecosystem services.”

Making Risk Assessment More Relevant 
for Risk Management 
(Scientific Committees, 2013).



Fibre
Fuel 
Food
Water

Recreation
Inspiration
Nature conservation

Climate regulation
Soil retention
Flood attenuation
Water purification
Pest & disease control

ECOSYSTEM SERVICES  
Direct and indirect contributions of ecosystems to human 

well-being*

*Mainstreaming the Economics of Nature: A synthesis of the approach, 
conclusions and recommendations of TEEB.2010, Brussels: Earthscan

NATURAL CAPITAL
Stocks of natural resources: rocks & minerals, soil , air, water, 

biodiversity



“It was agreed that the ecosystem services approach 
may present such a tool, especially in relation to 
harmonising the protection goals. The approach is 
already incorporated in EFSA’s guidance, but presents a 
somewhat new concept for ECHA when it comes to risk 
assessment.”

“Halting the loss of 
biodiversity and the 
degradation of ecosystem 
services in the EU by 2020”

EFSA’s remit:
Plant protection products
Genetically modified organisms
Feed additives
Invasive alien species
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Aim: To facilitate engagement of the chemical 
industry, academia and regulators to help 

develop and evaluate the ecosystem service 
approach in guiding risk assessment schemes 

for any type of xenobiotic chemical. 



Approach

• Three 2-d stakeholder workshops

– Current state of knowledge and key information 
gaps (July 2015)

– Novel approaches to address knowledge gaps 
(May 2016) 

– Implementation plan (November 2016)
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Clear advantages of using an ES 
approach, but also some challenges

Advantages Challenges

Relevance Anthropocentric

Transparency Complexity

Integration Tools

Communication



(Maltby et al submit.)(potentially) relevant test species and endpoint

(potentially) relevant taxonomic group and endpoint



(potentially) relevant test species and endpoint

(potentially) relevant taxonomic group and endpoint



Needs identified
1. Approaches to account for heterogeneity in landscapes and ES 

delivery. 
• mapping, environmental scenarios and trait-based 

approaches
2. Methods to measure ES-relevant endpoints and to link 

measurement endpoints to changes in ES delivery (assessment 
endpoints).

• Mechanistic models, ecological production functions
3. A tiered risk assessment approach and prioritized testing 

strategies.
• Lower tier – exposure- and/or effect-based triggers; higher 

tier - standard scenarios accounting for temporal and 
spatial heterogeneity.

4. Tools and approaches for assessing ES interactions.
5. Illustrative case studies that assess/demonstrate the practicality 

of implementation.
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of concern

Service providing 
areas 

Service providing 
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Effect assessment

Exposure assessment

Risk assessment

Ecological Production 
Functions (EPF)

EPF upscaling

Chemical of concern

Ecological scenario

Exposure scenario

Environmental scenario

Conceptual model



ES interactions and  risk assessment 
options.



Conclusions
• The CARES project was co-produced by experts from the European 

chemical industry, EU and MS regulatory authorities, academia and 
environmental consultancies.

• Clear advantages of an ES approach to chemical risk assessment and risk 
management were identified.

• Development work necessary for the implementation of an ES approach 
was prioritized: 

– environmental scenarios, 

– models (EPFs) to link measurement and assessment endpoints, 

– guidance on the use and interpretation of tools and test methods

– integrated decision-making framework for risk assessors and risk 
managers.

• The need for a ‘proof of concept’ study to assess the feasibility of 
evaluating the impact chemical exposure on ES delivery using current 
knowledge, was highlighted.


