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a b s t r a c t

The Ecosystem Services (ES) concept highlights the varied contributions the environment provides to
humans and there are a wide range of methods/tools available to assess ES. However, in real-world deci-
sion contexts a single tool is rarely sufficient and methods must be combined to meet practitioner needs.
Here, results from the OpenNESS project are presented to illustrate the methods selected to meet the
needs of 24 real-world case studies and better understand why and how methods are combined to meet
practical needs. Results showed that within the cases methods were combined to: i) address a range of
ES; ii) assess both supply and demand of ES; iii) assess a range of value types; iv) reach different stake-
holder groups v) cover weaknesses in other methods used and vi) to meet specific decision context needs.
Methods were linked in a variety of ways: i) as input–output chains of methods; ii) through learning; iii)
through method development and iv) through comparison/triangulation of results. The paper synthesises
these case study-based experiences to provide insight to others working in practical contexts as to where,
and in what contexts, different methods can be combined and how this can add value to case study
analyses.

� 2017 Published by Elsevier B.V.

1. Introduction

The popularisation of the Ecosystem Services (ES) concept has
led to a significant uptake of ecosystem service based approaches
in national and international policy frameworks (TEEB, 2010;
Bateman et al., 2014; UN et al., 2014; IPBES, 2015; Maes et al.,
2016). This, along with increased awareness of the interconnected-
ness of the natural environment and the widespread contributions
of the natural world to human wellbeing, has put increasing pres-
sure on practitioners in the land-use and environment sectors to
assess and manage natural capital in a way that better reflects
these holistic benefits.

This poses significant challenges. As the Ecosystem Service con-
cept has become more widely recognised, so the number of tools/
methods (treated here as synonyms) available to assess ES has
increased (Harrison et al., 2017; Bagstad et al., 2013). Individual
ecosystem service tools, however, are often insufficient to meet
the varied needs of land management challenges, and practitioners
will therefore need to find the right combinations of tools to meet
their needs – and to enable them to assess the broad range of values
providedbynature (Jacobs et al., 2017).Whilst there are anumber of
studies that attempt toprovideguidanceonwhich tools to useunder
which circumstances (e.g. Vatn, 2009; Bagstad et al., 2013;
Martinez-Harms et al., 2015; Ruckelshaus et al., 2015; Hirons
et al., 2016; Grêt-Regamey et al., 2017), there has to date been no
study that takes a bottom-up, example-based look at the range of
tools required to address real-world case studies and the practical
factors that drive the selection and combination of different
methods.

The OpenNESS project (EU FP7; 2012–2017, www.openness-
project.eu) investigates the factors that influence the extent to
which the Ecosystem Service concept can be put into practice in
24 real-world case studies, predominantly in Europe, but also in
India, Kenya, Argentina and Brazil (see Table SM1 and Wijna
et al., 2016 for further information). These case studies provide a
test bed for assessing the utility of ecosystem service tools in prac-
tice, and the way in which different tools can be combined to
address real-life problems. Within this paper we address three
research questions:

1) What methods were combined within the case studies?
2) What factors drove the use of combinations of methods?
3) How were different methods combined within the case

studies, and did this add value?

We aim to provide grounded insights and examples to assist
others embarking on ecosystem service assessments where priori-
ties are driven by practical end-user needs.

2. Methodological approach

The OpenNESS case-studies address a range of ecosystem man-
agement/planning challenges that were selected by practitioners
(Table SM1). In each case study a research team, funded by the pro-
ject, worked alongside a team of local stakeholders who are
involved with the management of and/or have some interest
and/or dependency on the case study’s central issue. Case study
teams were able to choose one or more tools to meet their needs,
with training being provided. This paper is based on the research
teams’ explanations of the factors that influenced their selection
and combination of tools to meet the stakeholders’ needs.

The methods available for selection by the case study teams are
listed in full in Table SM2. There are many ways to group methods
but within this paper we group them into seven classes according
to the type of ES values assessed: biophysical, socio-cultural or
monetary (Gómez-Baggethun et al., 2016), as shown in Fig. 1.
The classification also reflects the level of stakeholder participa-
tion, the level of biophysical realism reflected within the model
(following Lavorel et al., 2017) and which parts of the ES cascade
the method focusses on (biophysical structures and functions,
ecosystem services or benefit and values to humans; Haines
Young and Potschin, 2010). The main classes of model are sum-
marised below.

Biophysical models: These process-based models assess biophys-
ical value using a higher level of biophysical realism than
approaches based on land-use proxies. They are based on detailed
quantitative understanding of biophysical relationships within the
environment and tend to focus on the structure/function part of
the ES cascade. It is rare, but possible, to include stakeholder par-
ticipation within the modelling.

Integrated mapping-modelling approaches: These combine spa-
tial approaches with an element of bio-physical modelling to
extrapolate from spatial datasets to ecosystem services. They are
often designed specifically to address ecosystem services and
include established methods such as InVEST and ESTIMAP (Zulian
et al., 2014).

Land-use scoring approaches: This includes approaches based
primarily on mapped data that produce ES outputs by applying
some kind of expert-scoring. Referred to here as the ‘‘matrix
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