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Setting the stage 

 Framing protection goals in terms of 
Ecosystem Services is gaining 
momentum. 

One consequence of this is that we 
need models that can link impacts on 
organisms with delivery of services. 

 There are substantial challenges – 
and not just for the science. 



What are the advantages of using 
the ES concept? 

 

 Strong communication tool   

 Can be applied to all ecosystems (and 
all environmental compartments)  

 Can be applied at different spatial and 
temporal scales 

 Allows systematic and transparent 
assessment for making legislative 
protection goals operational 

Everyone is talking about it, but is it being used in ERA? 



In Europe, EFSA is leading the 
way  

 European Food Safety Authority (EFSA) 

 Independent agency 

 Responsible for risk assessment of all 
aspects of food and feed safety  

 Charged with updating Technical Guidance 
Documents for Pesticide Risk Assessment 

 Guidance should help regulators decide: 

What do we want to protect? 

Where do we want to protect it? 

Over what temporal and spatial scale do 
we want to protect it?   

Recognizes that “we can’t protect everything,  
everywhere, all the time!” 



New Pesticide Regulation (EC) 1107/2009,  
Article 4.3 … the protection goals are pretty vague 

(e) it shall have no 
unacceptable effects on the 
environment, having particular 
regard to the following 
considerations where the 
scientific methods accepted by 
the Authority to assess such 
effects are available:  

(ii) its impact on non-target 
species, including on the ongoing 
behaviour of those species;  

(iii) its impact on biodiversity and 
the ecosystem.  

•No effects?  

•Small effects? 

•Medium effects but 

including recovery? 

•Large local effects ok 

as long as on larger 

scale no effects are 

detected? 

•Local scale? (In-crop) 

•Wider spatial scale? 

•Temporal scale?  

Should recovery be             

 considered? 

• Structural biodiversity at 

species, subspecies or genetic 

diversity level?  Functional          

 biodiversity? 







How EFSA is using the ES concept 



What impact will the EFSA  
approach have on ERA? 

 It will not result in major differences in 
which species are tested. 

 It will hopefully facilitate better 
extrapolation from what is tested to 
what we want to protect. 

 But unlikely to make quantitative links 
with service delivery. 

Regulators seem reluctant to put value 
on ecosystem services or make 
tradeoffs explicit. 



How the US EPA is using the ES 
concept 

 ES = 18,100 hits on EPA’s website (Feb 2012); 8,300 hits 
Dec 2013 

 ES Research Program 

 Hard to tell if still active 

 Some site-specific case studies 

 ESRP for nitrogen 

 Ecosystem-Based Management Tools Network 
http://ebmtoolsdatabase.org (large number of tools) 

 InVEST: Integrated Valuation of Ecosystem Services & 
Tradeoffs 

 ARIES: Artificial Intelligence for Ecosystem Services 

 MIME: Multi-scale Integrated Models of Ecosystem 
Services (no longer exists?) 

 National Atlas of ES (first version in 2011?) – now 
EnviroAtlas; available in beta version 



What impact will the US EPA  
approach have on ERA? 

 There is less mention of ES than 2 yr 
ago 

 The term seems to be mostly used in 
passing 

 Seems that some initiatives have not 
followed through as planned 

 Tools for ES assessment available, but 
unclear if/who is using them 

My interpretation is that EPA is 
backing away from using ES as a 
quantitative decision tool 



Source: National Academy of Sciences 

Ideally, we need to do this. 



Making real progress will require: 

New approaches for dealing with too 
much and too little data 

 Computational approaches that are 
nonlinear, multidimensional, 
mechanistic & quantitative 

 Translating model outputs into a form 
that can be used by decision makers 

‘Value-relevant’  outputs 

Involvement of economists 

Stakeholder dialogue 



Challenge 1: Need User-Friendly 
Ecological Models 

Regulators won’t use models they don’t 
trust 

Most are not modelers themselves 

 They are reluctant to make their 
decisions more complex and/or time 
consuming 

Input is 
converted into 

output 

Input Output 

Black Box 



Challenge 2: Need to link outputs 
of ecological models to ecosystem 

service delivery 

What properties of populations or 
groups of populations are tightly and 
robustly linked to services? 
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Challenge 3: Need to put values 
on ecosystem services 

Whose values? 

What units? 

Need to account for tradeoffs 



Some progress is being made 

 EFSA, (US EPA?) and other agencies supportive 
of Ecosystem Services as a framework 

 Should facilitate more/better science 

 New legislation creating a need for value-
relevant metrics that can be used in 
socioeconomic assessments (e.g., REACH) 

 Research in this area is being supported 

 EU Framework Program (http://cream-itn.eu) 

US EPA  Ecosystems Research Program 
(http://www.epa.gov/research/ecoscience/) 



But important questions 
remain 

How much complexity is necessary to 
include in models to make sensible 
management decisions? 

What properties of ecological systems 
are the most robust predictors of long-
term service delivery? 

 Can all ecosystem services be 
adequately valued so that tradeoffs can 
be appropriately quantified? 



How do we get there? 

 Create a new paradigm for linking responses of 
biological systems at different levels of organization 
that is mechanistic, quantitative and predictive. 

 Establish strong multidisciplinary collaborations 
among ecologists, computer scientists, social 
scientists, and possibly others. 

 Develop better understanding of how much (and 
which) complexities need to be included in models 
in order to make robust management decisions. 

 Get buy-in from environmental decision makers & 
other stakeholders. 

 Generate appropriate models and guidance that can 
be used by decision makers and as educational 
tools. 
 


