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A B S T R A C T

Ecosystems around the world generate a wide range of services. Often, there are trade-offs in ecosystem service
provision. Managing such trade-offs requires governance of interdependent action situations. We distinguished
between (1) enhancing action situations where beneficiaries create, maintain, or improve an ESS and (2) ap-
propriation action situations where actors subtract from a flow of ESS. We classified ESSs in order to identify
focal action situations and link them to ESS governance types which are likely to strengthen sustainable eco-
system management. The classification is applied to six forest cases in Asia, Africa and Latin America.

Our results confirm that ecosystem management, which more strongly supports the provision of public goods
and common pool resources, is often under strong pressure to be transformed into systems that mainly provide
private goods. This can be partly explained by incentive constellations in the action situations of public goods
and common pool resources. Therefore, governance has to be adapted to specific ESSs. ESS governance needs to
identify institutions which best fit to different ESSs and to harmonize them for all the ESSs provided by the
system. Our approach helps to understand why institutions fail or succeed in maintaining ESSs.

1. Introduction

Beneficiaries at local, regional and global scales enjoy provisioning,
cultural, regulating, and supporting ecosystem services (ESSs) as as-
pects of ecosystems that are utilized to produce human well-being
(MEA, 2005, Fisher et al., 2009, Raudsepp-Hearne et al., 2010). In
particular, poor, rural households depend on provisioning ESSs such as
food, fuel, grazing biomass, timber, and medicine. In addition, the poor
are the most vulnerable to ecosystem disservices such as pest infestation
or flooding and to ecosystem losses such as diminishing forest re-
sources. The social-ecological interactions relevant to the governance of
ESSs are, however, not yet sufficiently understood (Reyers et al., 2013,

Ban et al., 2015, Cook et al., 2016). Finding ways of managing eco-
systems that strike a balance between enhancing the provisioning of
ESSs while limiting losses is still an unresolved challenge.

Alternative management and governance choices at various scales
lead to different combinations of actual and potential ESSs. Often, there
are trade-offs where optimizing one ESS results in gains and losses of
other ESSs (Tallis et al., 2008, Howe et al., 2014, Ban et al., 2015).
Decisions favouring the provision of bundles of ESSs with lower societal
welfare value at the expense of bundles of ESSs with higher value result
from (i) insufficient knowledge about ESS values and interactions
(Rodríguez et al., 2006, Costanza et al., 2017) and/or (ii) diverging
interests, with some people not having full control over the costs they
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experience from other people’s actions or of people enjoying benefits
but not contributing to their creation (Ostrom, 1990). The latter chal-
lenge creates incentives for short-sighted individual actions at the ex-
pense of society’s welfare. Avoiding such suboptimal actions requires
appropriate governance responses. Whether and which problematic
incentive situations occur depends on features of the ESS. Equally,
which governance responses are most promising to improve decisions
also depends on features of the ESS. Our first contribution to the ESS
governance discussion is the classification of ESSs in order to link them
to ESS governance types which are likely to strengthen their sustainable
management.

Natural resource governance studies often focus on a single resource
used by rather homogeneous groups of people (Howe et al., 2014). ESS
research teaches us, however, that ecosystems provide multiple op-
portunities for generating a broad range of benefits to people (e.g.,
OECD, 2003, MEA, 2005, Maynard et al., 2015, IPBES, 2015, Barnaud
et al., 2018). There are both competing and complementary ESS bun-
dles, which affect different stakeholder interests (Raudsepp-Hearne
et al., 2010, Maynard et al., 2015). Our second contribution to the ESS
governance discussion is to create awareness about the fact that eco-
system governance must simultaneously address different types of ESSs
which require different governance responses. As a result, ecosystem
governance is typically a mixture of different types of interacting in-
stitutions.

Our analyses contribute to a better understanding of why institu-
tions fail or succeed in maintaining ESSs (Carpenter et al., 2009). It
enriches the ESS discourse by illustrating the linkages of ESSs with
human agency and governance and contributes to the understanding of
making the ESS concept operational for policy makers and the sus-
tainability science community (Ruckelshaus et al., 2015, Costanza
et al., 2017, Barnaud et al., 2018). This paper is driven by the moti-
vation to guide policy makers and the sustainability science community
in the process of identifying sustainable ecosystem governance frame-
works. Our study addresses, however, issues of stakeholders beyond
this target group. Stakeholders are defined as all those that affect or are
affected by the ESS governance and management. They encompass in-
dividuals, groups, and organizations.

We will first present the conceptual background of our approach
before applying it to cases in Asia, Africa and Latin America, with
forests as the example land-use type. This will demonstrate the poten-
tial for the approach to support comparative studies.

2. Analytical framework and its justification

To disentangle the governance challenges related to ESSs, we dis-
tinguish action situations (AS) related to ecosystem management un-
derstood as social spaces where people and organisations interact with
each other in relation to ecosystems and ESSs (Ostrom, 2009). Natural
resource governance research distinguishes between provisioning and
appropriation ASs (Hinkel et al., 2015, Costanza et al., 2017). In the ESS
context, we slightly refine them and differentiate between (1) enhan-
cing ASs, where people support the creation, maintenance, improve-
ment, or degradation of ESSs through investments, management or
restoration, and (2) appropriation ASs, where people subtract from
available ESSs. Each ESS has its own ASs and the interplay of enhancing
and appropriating ASs of all ESSs in the system needs to be governed.
We understand ecosystem governance as the combined societal pro-
cesses organising the appropriation and enhancing ASs of all ESSs in a
specific social-ecological system (inspired by Ostrom, 2009, Woodhill,
2010, Loft et al., 2015). Governance concretizes in institutions under-
stood as formal and informal norms, rules, and laws (Loft et al., 2015,
McGinnis and Ostrom, 2014).

ESS governance is effective when the interplay of its institutions
understood as norms, rules, and laws successfully organises the societal
processes to support the production of desired outcomes (Cole et al.,
2014, Barnaud et al., 2018). To be effective, governance needs to be
adapted to the social-ecological system (SES) context (Ostrom, 2007,
Mann et al., 2015). No governance regime is intrinsically superior to the
other (Williamson, 2000, Ostrom, 2007, Woodhill, 2010). Instead, in-
stitutions need to fit to the context (Fisher et al., 2009). For ESS gov-
ernance this means that the characteristics of ESS affect the likelihood
of different types of institutions to produce outcomes. We call the
combination of ESS and institution which most likely produces desired
management outcomes the institutional fit of the ESS (Cox, 2012, Loft
et al., 2015). The ESS-specific institutions organising the enhancing and
appropriating ASs of all co-produced ESSs in a specific social-ecological
system build an interconnected bundle of norms, rules and laws.

We refer to the SES framework (Ostrom, 2007, 2009, McGinnis &
Ostrom, 2014, Fig. 1) as an attempt to capture the complexity of social-
ecological systems. We believe that a focal link between the ESS and
SES thinking are the Resource Units in the SES framework. To highlight
this link, we replaced in Fig. 1 McGinnis’ and Ostrom’s (2014) Resource
Units by Ecosystem Services. Making this adaption requires to

Fig. 1. SES framework with ESS link. Based on McGinnis & Ostrom (2014).
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