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Introduction and State-of-the-Art 

The creation of a conceptual framework (CF) has been a key initial step in many recent Ecosystem Service 
(ES) initiatives. Such efforts have been stimulated in part by the success of the iconic Millennium Ecosystem 
Assessment (MA) diagram linking services and well-being, but also by the need to communicate and flag up 
the particular perspective being taken within each initiative. The CF for The Economics of Ecosystems and 
Biodiversity (TEEB), for example, was set out in Chapter 1 of its ‘Ecological and Economic Foundations’ 
Report (De Groot et al., 2010); discussions of conceptual frameworks also played a prominent underpinning 
role in the report from the UK National Ecosystem Assessment (UK NEA, 2011). Most recently the need for 
some overarching CF has been part of the preliminary discussions for the Intergovernmental Science-Policy 
Platform on Biodiversity and Ecosystem Services (IBPES, 2013). 

Although they differ in detail and complexity, most conceptual frameworks attempt to illustrate in some 
way the transdisciplinary nature of the ‘ES paradigm’, by using the service concept to link representations 
of biophysical structures and processes to human values, benefits and ultimately peoples’ well-being. There 
is also, often an explicit attempt to show how decision making processes operate within the frameworks. 

According to IPBES (2012) conceptual frameworks can do many things, namely: 

• Be Tools to make complex systems as simple s they need to be for their intended purpose; 

• Provide support to structure and prioritize work; 

• Help clarify and focus thinking about complex relationships, supporting communication across 
disciplines, knowledge systems and between science and policy; and’ 

• Allow buy-in from a variety of stakeholders, by involving them in the development of the 
framework, and thus increase policy relevance.  

The ‘Cascade Model’ (Fig. 1) (Potschin and Haines-Young, 2011) which was used to describe the OpenNESS’ 
‘take’ on to respond to the European Commission ‘requirements’ (call text), is now, in fact one of the 
simpler representations of the current paradigm. It includes some of the thinking generated by TEEB e.g. 
separation of benefits and value concepts, and attempts to highlight some of the important questions that 
the new framework might address.  
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By contrast, more complex frameworks such as the one being used in the UK in the Valuating Nature 
Network (VNN) seek to unpack the valuation process and isolate it more firmly in the sphere of governance 
and decision making (Fig. 2). The VNN framework developed in the first phase of the UK NEA, and is 
consistent with the model being used in the follow-up phase (Mace et al., 2011). 

Other frameworks proposed include that of the ‘MAES Working Group’ (2013) (MAES = Mapping 
and Assessment of Ecosystems and their Services), which partly seeks to link thinking to other 
frameworks such as DPSIR (an issue also discussed at the ESP Meeting in 2012), and the outcomes 
of the expert workshop on the development of a conceptual framework for IPBES (2013). 

It is clear from a comparison of those that they all a have a slightly different focus within the ES paradigm.  

Fig. 2: Valuing Nature Network Conceptual Framework (www.valuing-nature.net/). 

 

Fig. 1: Cascade model (Potschin and Haines-Young, 2011) 

 
 

 

http://www.valuing-nature.net/


OpenNESS Synthesis Paper No 3‘Conceptual Frameworks and the Cascade Model’                     3 | P a g e  

Significance to OpenNESS and specific Work Packages2 

While there is probably no single conceptual framework that captures all aspects of the ecosystem service 
paradigm, it is clear that they have an important role to play in trans-disciplinary work. They help capture 
some of the shared understanding of the problems being addressed, and the approaches that are being 
used to solve them. For the individual Work Packages within OpenNESS we suggest: 

• From our discussions in WP1 (Key challenges and conceptual frameworks) we concluded that the 
conceptual framework(s) used in OpenNESS need to be tailored to help people articulate the four 
challenges, assess the specific tasks given in the case studies, and identify how different outputs 
link together to address them. We therefore conclude that to be used effectively, conceptual 
models like the cascade may need to be supported by other materials that help users read it in 
different, outward looking ways. We also need to find mechanisms for capturing this experience so 
that it can be shared with others (see Potschin-Young et al., submitted a) 

• For WP2 (Regulatory frameworks and drivers of change) there is a need to identify where 
regulatory frameworks map onto the cascade. 

• In terms of WP3 (Biophysical control of ecosystem services), the sustainable management of land 
and ecosystem services will probably require further work on characterising ecological functions 
and the capacity of ecosystems to meet societal demands for particular services.  

• Similarly, in WP4 (Valuation of the demand for ecosystem services) notions of value can be built 
around different kinds of benefit, and expanded in the model.  

• The cascade could also be a useful way of capturing the issues across the case studies in WP5 
(Place-based exploration of ES and NC concepts), or how they are framing the problems, and so 
might be used as an organising tool for ideas. 

Open issues to be further discussed 

The two frameworks illustrated here do not exhaust the set of those that are currently ‘on the market’. 
Thus, before we develop anything new it would perhaps be wise to ask: 

1. What role do these conceptual frameworks play in projects such as OpenNESS, IPBES? Are they mainly 
a communications tools, a ‘logo’, or do they capture some important methodological or theoretical 
insights? 

2. As the VNN model illustrates, conceptual frameworks can be used to represent analytical or 
methodological approaches as well as describing how the world seems to work. Given that OpenNESS 
is about operationalising the ES concept, should the framework(s) developed in WP1 mainly be about 
methods and their use, or should they try to be richer in a theoretical sense? 

3. If conceptual frameworks try to capture important theoretical insights what are the novel features of 
the thinking that OpenNESS seeks to stimulate; what are they and how do we present them? Can the 
conceptual framework represent anything that is fundamentally testable? 

Definitions 

Whatever the role of CF in discussions they should certainly explain, illustrate and be consistent with 
underlying definitions. The WP1 brainstorming workshop discussed definitions in some depth and 
identified five key terms were agreed through a consultation process within the OpenNESS consortium and 
finally were published in a glossary (see OpenNESS Glossary [edited by Potschin, M.; Haines-Young, R.; 
Heink, U. and K. Jax], 2016). These are:  

• Ecosystem functions, are defined as the subset of the interactions between biophysical structures, 
biodiversity and ecosystem processes that underpin the capacity of an ecosystem to provide ecosystem 
services.  
o This is consistent with the usage in TEEB and the cascade model, above.  
o The relationship of functions to the concepts of ‘Service Providing Units’ and ‘Ecosystem Service 

Providers’ will be expanded in future elaborations. 

                                                      

2 For a brief description of the OpenNESS Work Packages see: http://openness-project.eu/about/work-packages 
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• Ecosystem services are defined as the contributions that ecosystems (whether natural or semi-natural) 
make to human well-being; their fundamental characteristic is that they retain the link to underlying 
ecosystem functions, processes and structures. 
o Again consistent with TEEB and the cascade model.  
o To emphasise that they are the interface between the ecological and social-economic parts of the 

overall socio-ecological system these can be called final ecosystem services – to distinguish them 
from functions, which some call supporting or intermediate services. We recommend that the 
terms ‘supporting service’ and ‘intermediate service’ is avoided, and ‘functions’ used instead (see 
also Potschin-Young et al. submitted b) 

o We note the ambiguity of the term ‘functions’ for some audiences (being sometimes also used to 
mean “processes” or “purposes”). 

o The extent to which ecosystem services are outputs dependent on living processes or also include 
outputs based only on abiotic natural processes (such as wind) is to be resolved – the issue can be 
addressed by means of an appropriate classification typology (see section 3) 

• Ecosystem benefits are the direct and indirect outputs from ecosystems that have been turned into 
products or experiences that are no longer functionally connected to the systems from which they were 
derived. Benefits are things that can be valued either in monetary or social terms.  
o This definition seeks to clarify the distinction between services and benefits – that is often 

confused in the literature and classification systems. Benefits are fundamentally satisfiers of well-
being. 

o Benefits can be referred to collectively as ‘products’; we note that some groups use ‘goods’ as a 
term that is synonymous with products – but recommend that this is avoided given that others 
use the terms ‘services‘ and ‘goods‘ as equivalents. 

• Values are the criteria by which people assign/justify importance to/of things. 
o Values can be individual or collective, and can be qualitative or quantitative. 
o The definition recognises that ecosystem services can embrace different types of values that 

cannot be reduced to one (monetary) type (i.e. the problem of incommensurability must be 
recognised). 

• Human well-being is that which arises from adequate access to the basic materials for a good life, that 
are needed to sustain freedom of choice and action, health, good social relations and security.  
o The state of well-being is dependent on the aggregated output of ecosystem benefits, and is thus 

distinct from individual benefits. 
 

Relationship to four challenges3 

At the brainstorming workshop for WP1 and followed up in deliverables of WP1, e.g. Del. 1.2 and del. 13.) 
we located where the focus of the four challenges might sit in relation to the different components of the 
cascade model and suggest some of the key questions that underpin them (Fig. 3). 

Human well-being: 

How can trade-offs, synergies, and conflicting 
interested be valued, and assessment of changes in 
well-being made in different decision making 
contexts? 

Sustainable Ecosystem Management:  
How is service output functionally related to the underlying 
biophysical structures and processes, and how can supply 
be managed sustainable? 

Governance:  
What governance structure and regulatory 
frameworks are effective maintaining and restoring 
ecosystem functionality and sustaining ES at levels 
required by society? 

Competiveness:  

What are the costs of interventions and/or regulation and 
how do they impact on competitiveness. Do Ecosystem 
Services offer opportunities for realising new forms of value 
or wealth creation? 

                                                      

3 There are certainly more societal challenges; the reduced number presented here is due to the four major challenges mentioned 

in the work programme of FP7 to which OpenNESS responded.  
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Fig 3: The Cascade and the ‘Four Challenges’ (source OpenNESS Del. 1.3) 

 

 

Recommendations: 

We want to ask you to consider the cascade model mainly as a theoretical device, we do not claim that it 
contains more than you first wee, but to encourage you to think about the CF that you are developing and 
the role that they play. While the cascade model is therefore not the final statement on the topic – we 
recommend that it is taken as a starting point for discussion.   
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