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Introduction

Re-framing environmental resource use has led to the emer-
gence of the ecosystem services (ES) concept, which explic-
itly acknowledges our dependence on nature and the need to
better protect and manage natural resources (MA 2005;
IPBES 2018; see Fig. 1). Although ES have been adopted in
high-level policy frameworks—including the Convention on
Biological Diversity and the EU Biodiversity Strategy—the
application of the concept in policy and decision-making prac-
tice remains challenging (Saarikoski et al. 2018). Between
2012 and 2017, the European Commission funded the
OPERAs project (Operationalising Ecosystem Research
Applications) to explore how and under what conditions the
ES concept can move beyond the academic domain towards
practical implementation in support of sustainable decision-
making and ecosystem management (Ainscough et al. 2019).
OPERAs co-produced a diversity of approaches in twelve
‘exemplar’ case studies across a range of ecosystems
(Patenaude et al. 2019; Schoonover et al. 2019; Walz et al.
2019): Swiss Alps, French Alps, Scotland, Barcelona, the
Lower Danube, the Montado region, Dublin, Mediterranean
agriculture, the Balearic islands, global, Pan-Europe and the
wine sector (see Fig. 2). With a number of partners, OPERAs
established the online, knowledge marketplace Oppla
(www.oppla.eu) to improve and simplify how knowledge is

created, obtained and shared1 for better environmental
management. Here, we reflect on five key messages from the
OPERAs project and how these messages are addressed within
the articles of this Special Issue. Specifically, these articles:

1. Review and synthesise knowledge gaps, user needs and
best practices (Lautenbach et al. 2019; Patenaude et al.
2019)

2. Increase knowledge and understanding to support policy
and decision-making (Lee et al. 2019a; Liski et al. 2019a)

3. Improve and develop methods, tools and instruments to
support ecosystem management (Liski et al. 2019a; Smith
et al. 2019; Walz et al. 2019)

4. Co-develop and test these approaches in practice with
stakeholders across a range of ecosystems in the ‘exem-
plar’ case studies (Liski et al. 2019b; Rosário et al. 2019;
Walz et al. 2019)

5. Establish communities of practice (Metzger et al. 2019)
and a marketplace for knowledge dissemination (the
Oppla online platform; www.oppla.eu)

Key message 1: Minimising damage
to ecosystems and ensuring human
well-being require effective integration
of ecosystem services across policy sectors

Minimising damage to ecosystems and ensuring the sus-
tainable supply of essential ES for human well-being re-
quire integration at all levels of governance and across
multiple policy sectors. At present, the level of integration
of ES varies across policy sectors and governance levels
and existing policy frameworks for ES remain far from
optimal (IPBES 2018). Hence, further knowledge and
guidance on how to integrate ES into policies were devel-
oped (Claret et al. 2018; Liski et al. 2019a). Several
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Fig. 1 Europe’s natural treasures: a map of the distribution of ecosystem services in Europe (Metzger et al. 2018) (Available at https://doi.org/10.7488/
ds/2320)

M. D. A. Rounsevell et al.2144

https://doi.org/10.7488/ds/2320
https://doi.org/10.7488/ds/2320


policy initiatives provide opportunities for the effective
integration of ES into sectoral policies, e.g. the green
economy, resource efficiency roadmap, green infrastructure
strategy and reform of environmentally harmful subsidies
(Rounsevell and Metzger 2018). However, concrete policy
instruments are essential to support the integration of ES
in practice. Different types of policy instruments exist in-
cluding information, decision support and implementation
instruments (Mupepele and Dormann 2016; van Teeffelen
et al. 2015; Wawrzyczek et al. 2018). For effective inte-
gration of ES in policy, more targeted actions and appli-
cations at all three instrument levels and at all levels of
governance are necessary (Rounsevell and Metzger 2018).
However, operational integration is generally lacking
(Rounsevell and Metzger 2018), e.g. none of the EU pol-
icy sectors currently provides a comprehensive framework
for the implementation and uptake of ES (IPBES 2018).

Key message 2: It is important to understand
what people value when developing
ecosystem management plans

Sustainable citizen behaviour is important for effective eco-
system conservation (Liski et al. 2019b; Schmidt et al.
2018). Decision-makers sometimes fail to engage with the
public concerning the importance of ecosystems, and many
people are unaware of the importance of conservation, or
how it is relevant to them (Liski et al. 2019a). Successful
public engagement depends on framing the topic in a way
that everyone understands (Burton et al. 2019; Liski et al.
2019a; Rosário et al. 2019; Schmidt et al. 2016a, b). By
highlighting the ES that people care about, decision-makers
can adopt an approach that resonates with the public and
shows potential mismatches with current ecosystem manage-
ment (Schmidt et al. 2018). To achieve this, it is important

Fig. 2 The OPERAs 12 exemplar case studies used in the testing of ecosystem services tools, methods and instruments (source: Oppla, Countryscape)
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to map and understand the values that a community places
on its local ecosystems (Hernes and Metzger 2017; Liski
et al. 2019b; Rosário et al. 2019).

A number of different methods can elicit values about ES
(Koetse and Brouwer 2015; Liski et al. 2019a; Rosário et al.
2019; Schmidt et al. 2016a, b; Smith et al. 2019; Walz et al.
2019). Their selection depends on the circumstances and spe-
cific objectives of a study, including decision-making con-
texts, such as awareness raising, priority setting or the devel-
opment of management and policy instruments (Schmidt et al.
2017, Rosário et al. 2019; Walz et al. 2019). Nonetheless, it is
important to approach a study in a way that relates to key
stakeholders (Liski et al. 2019a). This includes using language
that resonates with stakeholders and framing issues for specif-
ic audiences (Liski et al. 2019b). Identifying different perspec-
tives on ecosystem conservation can provide guidance for
targeted information of use to local organisations in reaching
a diverse set of stakeholders (Rosário et al. 2019).
Policymakers can also use this insight to make decisions based
on the values of a wider stakeholder community (Liski et al.
2019b; Schmidt et al. 2016a, b). These values are usually not
immediately obvious, which is why it is so important to en-
gage citizens in decision-making processes (Liski et al.
2019a). Accounting for ES demand can inform nature conser-
vation goals and actions (‘capacity effect’). Understanding
demand can also influence decisions and reduce conflict
(‘constraint effect’). If supply of the service is low, but de-
mand is high, managers can harness this demand to involve
stakeholders in managing an ecosystem (Smith et al. 2019).
However, if both demand and supply are low, awareness rais-
ing may be a more appropriate strategy.

Key message 3: Traditional economic
methods alone are insufficient to value
the full benefits of ecosystem services;
socio-cultural valuation can ensure a more
comprehensive treatment of values

Decision-makers can use various valuation methods to gain an
understanding of the full implications of management deci-
sions. This often involves assigning monetary values to envi-
ronmental services (Koetse and Brouwer 2015; Smith et al.
2019). However, monetary valuation lends itself to certain
ecosystems and services, to the exclusion of others. Social
values and cultural services are particularly difficult to identi-
fy, monetise, quantify and explain and so are often ignored
(Schmidt et al. 2016a, 2016b; Schmidt et al. 2017; Walz et al.
2019). Personal experience, social institutions and social in-
teractions inform social values, which can be particularly im-
portant for certain groups and communities (Liski et al. 2019a,
b). Social-cultural valuation (SCV) is a way of making these
services, and the values associated with them, explicit. Taking

account of these social preferences can help in making pro-
posed management practices more widely accepted and with a
greater chance of success (Walz et al. 2019). ES are a complex
and unfamiliar concept for most people, and their role can be
difficult to communicate or understand (Liski et al. 2019b). It
is important to understand, therefore, what people value in the
environment in order to communicate effectively, gain support
for potential management schemes and reduce conflict (Liski
et al. 2019a; Rosário et al. 2019). Many ES link to and depend
on healthy ecosystem function, so cultural ES communicate
the value of the whole ecosystem to people (Lee et al. 2019a).
SCV is also important in helping stakeholders to engage with
their environment and to understand their relationship with it
(Walz et al. 2019). In this way, SCV can be utilised as a public
consultation model to inform, for instance, green infrastruc-
ture planning (Derkzen et al. 2015; Schmidt et al. 2016a, b).

SCV must use a variety of methods in order to understand
fully how and what people value in their environment (Walz
et al. 2019). People relate most closely to cultural ES as these
are experienced in the settings or situations in which people
typically interact with nature and its benefits. Conversely, the
value of regulating ES is less obvious or less well understood
(Stürck et al. 2015). A number of SCV methods are available,
can be used in combination and have been tested in practice
for different decision purposes (Walz et al. 2019).
Participatory mapping of ES and associated values helps peo-
ple to connect their values to the landscape and to see the area
as a whole (Lee et al. 2019a; Liski et al. 2019b; Schmidt et al.
2018). Decision-makers can also identify ‘value hotspots’ or
areas where conflicts might arise. Deliberation allows people
to develop their ideas through iterative discussion, building
consensus and learning throughout the process. Choice exper-
iments require people to think about what they value most
using weighting or ranking techniques (Liski et al. 2019a).
Visualisation tools can help people in better understanding
the ES and landscapes in question (Lee et al. 2019a,
Schmidt et al. 2016a, b, Schmidt et al. 2017). Scenario tech-
niques encourage people to think about the sort of future they
would like and what sort of management might help to
achieve this (IPBES 2018; Lavorel et al. 2017; Burton et al.
2019).

Key message 4: Land use decisions come
with trade-offs over space and time
and between stakeholders, but tools are
available to help decision-makers to navigate
trade-offs effectively

Navigating trade-offs is an essential part of decision-making.
It is particularly important in natural resource management
where decisions made today may have implications for other
ecosystems and future generations (IPBES 2018). To
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operationalise the ES concept and to manage natural capital
wisely, decision-makers need to have a full understanding of
the trade-offs associated with their decisions. If the increase in
one ES happens directly or indirectly at the cost of another,
maximising the provision of that service might lead to sub-
optimal results (Lee et al. 2019a). To support decisions, ex-
plicit information about trade-offs between ES is required and
trade-off methods tested in practice (Walz et al. 2019).
Different ES trade-offs exist between different ES categories.
Some ES are more likely to lead to trade-offs rather than
synergies, whilst others can be synergistic if well managed
(Metzger et al. 2019). Regulating and cultural ES are more
likely to have a synergistic relationship, whilst trade-offs are
more common between regulating and provisioning services
(IPBES 2018). Setting objectives for ES provision is often not
straightforward, since the relationships between how much of
a service is provided and the value it has for society are often
non-linear (e.g. minimum levels needed to realise a benefit),
location-dependent (pollination near crops, air purification
near urban areas) and context-dependent (Lautenbach et al.
2019). Improvements are often possible compared to the cur-
rent level of ES provision and business-as-usual scenarios.

Ecosystem management often requires choices to be made
between different land use options and where to allocate
funding (Lee et al. 2019a; Walz et al. 2019) and may use
decision support tools to weigh up the trade-offs involved. A
number of decision support tools deal with trade-offs explic-
itly by working with preferences or implicitly by quantifying
the impacts of different decisions and comparing these against
one another (Rounsevell and Metzger 2018) (see Table 1).
Multifunctional landscapes provide a test bed to explore the
many facets of ES trade-offs and synergies (Lee et al. 2019a).
Research in the French Alps looked at whether services align
spatially, i.e. form a ‘bundle’ (synergy), or not (trade-off)
(Loucougaray et al. 2015; Walz et al. 2016), accounting for
the spatial relationships associated with land cover or land
management. However, multifunctional landscapes are not

always a win-win situation; some trade-offs are unavoidable.
Supply and demand trade-offs in Barcelona, the Swiss Alps
and the Lower Danube explored the societal demand for ES
and the ecosystem capacity to supply this demand (e.g.
Brunner et al. 2015). Understanding trade-offs among benefi-
ciaries is critical when changing boundary conditions or plan-
ning decisions affect the ES objectives of different groups of
stakeholders (Rosário et al. 2019; Walz et al. 2019).

Key message 5: There are many methods,
approaches and tools to support ecosystem
management, but applying them requires
the sharing of real examples from which
to learn best practice

Despite their being a wealth of research on the subject of ES
(Lautenbach et al. 2019), the principles of the concept do not
always make it into practice, for a number of reasons.
Knowledge gaps as well as practical obstacles can create bot-
tlenecks (Lautenbach et al. 2019; Metzger et al. 2019). A lack
of standardised research methods or reporting guidelines can
make it difficult to compare projects, identify trends and make
recommendations (Patenaude et al. 2019). This makes it dif-
ficult for decision-makers to know where to focus funding,
which behaviours to encourage and how to give guidance on
best practice (Rounsevell and Metzger 2018). There are now
many tools and methods that have been tested in real-world
situations, to support decision-making in applying the ES con-
cept (Patenaude et al. 2019). However, tools and methods
alone are not enough to encourage better ecosystem manage-
ment. There is also a need to provide access to these tools and
to foster their use through co-learning, knowledge exchange
and applications in practice, which is achievable through ac-
tive stakeholder dialogue (Patenaude et al. 2019; Schoonover
et al. 2019) and more overarching communities of practice
(Metzger et al. 2019). The OPERAs project worked with nine

Table 1 Examples of tools used to weigh up trade-offs in ecosystem management

Name of tool Purpose of tool Further information

MCDA (multicriteria
decision analysis)

To support decision-makers in choosing between alternative environmental management options
involving multiple actors

https://oppla.
eu/product/2034

Streamline A new format for semi-structured, one-on-one interviews in support of SCV https://oppla.
eu/product/1907

BackES A backcasting framework to develop and evaluate ES transition pathways and identify policy
interventions that increase ES benefits

https://oppla.
eu/product/1905

TESSA A toolkit for site-based ES assessment, especially in the water sector https://oppla.
eu/product/17590

ToSIA A decision support tool that analyses sustainability impacts of value chains related to resource use https://oppla.
eu/product/1911

WeLCa A life-cycle, thinking-based software for calculation of impacts on ecosystem services in the wine
sector

https://oppla.
eu/product/17473
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Scottish organisations to establish the ES Community
Scotland (ESCom; http://escom.scot) (Metzger et al. 2019).
With over 600 members, and regular events to bring together
researchers, decision-makers and practitioners, ESCom illus-
trates how a community of practice can create space, align
motivations and build trust (Metzger et al. 2019;
Schoonover et al. 2019).

Providing free and ready access to ES tools, methods and
practical examples of their application is also critical in
operationalising ES for better ecosystem management. The
Oppla information hub was developed with this purpose in
mind (https://oppla.eu/). Oppla is an online knowledge
marketplace; a place where the latest thinking on ES, natural
capital and nature-based solutions is brought together. Its pur-
pose is to simplify howwe share, obtain and create knowledge
to manage our environment in a better way. Oppla is an open
platform that is designed for people with diverse needs and
interests—from science, policy and practice; public, private
and voluntary sectors; and organisations large and small, as
well as individuals. Membership of Oppla is free and includes
access to many online services. Ask-Oppla is a crowd-sourced
enquiry service, where members of the Oppla community help
to answer one another’s questions. The Oppla Marketplace is
a knowledge supermarket providing access to guidance, soft-
ware, data and other useful resources, as well as promoting the
outputs of individual projects or networks. As a not-for-profit
company, Oppla also provides a legacy for the OPERAs pro-
ject by continuing to engage with science, policy and practice
into the future. It has also supported the Intergovernmental
Science-Policy Platform on Biodiversity and Ecosystem
Services (IPBES) in developing its web portal of policy sup-
port tools, thereby ensuring the widest possible access to ES
knowledge worldwide (https://www.ipbes.net/policy-support/
about). The Oppla community and resource hub continues to
grow and now (as at 17/6/2019) comprises over 2000
members and a ‘knowledge marketplace’ of more than 500
products and nearly 250 case studies from around the world.
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