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This Special Issue provides insights into conceptual approaches, methodological procedures and practice findings
for the development and assessment of governance innovations for the sustainable provision of forest ecosystem
services (FES) in Europe. We depart from the observation that the sustainable and balanced provision of FES
requires novel policy, management and business approaches that need to overcome challenges in order to
emerge, develop and flourish. These challenges are rooted in the diversity of forest ecosystems and institutional
contexts, a lack of system understanding, of innovation dynamics, the public good character of many FES, and a
production-oriented reference frame for forest management. We use a set of good governance innovation
practices in form of new actor alliances and payment schemes as a basis for assessment and learning how to
promote different kinds or bundles of FES. The contributing authors of the SI combine several methodological
approaches to understand the working conditions of such innovations, including integrated mapping, stakeholder
and governance analysis, and a forward-looking scenario approach for innovation assessment. Applying multi-
methods and multi-actor approaches fruitfully orchestrated a constructive debate among stakeholders on the
chances and challenges of governance innovations in Europe, to allow for their uptake in forest policy, business

and practice.

1. Introduction

European forests provide a range of forest ecosystem services (FES)
(Garcia-Nieto et al., 2013; Plieninger et al., 2013; Saarikoski et al.,
2018). Societal demand for these FES has been steadily growing in the
last decades, with varying emphasis on flows of goods and services,
beneficiaries’ values and ecological functions (Wolff et al., 2015). While
benefits occur at global, regional and local levels (Viszlai, et al. 2016),
the forests’ condition and capacity to deliver ecosystem services is
determined by their use and the management regimes at the local level
(Sing et al., 2018). Since not all FES can be maximised simultaneously,
decisions for forest management schemes always involve trade-offs
(Brockerhoff et al., 2017; Saarikoski et al., 2015). Predominant forest
management approaches, path dependencies and reference systems that
are oriented towards timber production and markets (e.g. Puettmann
et al. 2009; Puettmann et al., 2015), may overlook and reduce the
provision of other FES (Angelstam et al., 2018; Beland Lindahl et al.,
2017), such as biodiversity conservation (Brockerhoff et al., 2017),
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climate change mitigation and adaptation (Makkonen et al., 2015), or
cultural and recreation benefits (Plieninger et al., 2015). In particular,
the need for climate adaptation in times of increasing expected summer
heat waves, droughts and insect calamities make adjustments in the
perception of forest ecosystem services and related forest governance
approaches necessary. The provision of these multiple, and sometimes
mutually exclusive forest ecosystem services and benefits, demand for
integrated responses from policy-makers at multiple levels (Lazdinis
et al., 2019). Ensuring and promoting the future provision of the wide
range of FES thus requires new approaches in forest management,
business, and in the policies and interventions that govern these (Mes-
sier et al., 2019). The identification of promising governance practices,
and an analysis of context conditions that lead to their emergence,
development and fulfillment of intended objectives, forms the necessary
information basis for mainstreaming and upscaling means for FES pro-
vision. These insights are currently of high significance to inform the
emerging landscape of European policy directly or indirectly affecting
the management of FES such as the New Forest and Biodiversity

E-mail addresses: carsten.mann@hnee.de (C. Mann), lasse.loft@zalf.de (L. Loft), Monica.Hernandez-Morcillo@hnee.de (M. Hernandez-Morcillo).

https://doi.org/10.1016/j.ecoser.2021.101384

Received 28 June 2021; Received in revised form 6 October 2021; Accepted 6 November 2021

Available online 20 November 2021
2212-0416/© 2022 The Authors.

(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Published by Elsevier B.V. This is an open

access article under the CC BY-NC-ND license


mailto:carsten.mann@hnee.de
mailto:lasse.loft@zalf.de
mailto:Monica.Hernandez-Morcillo@hnee.de
www.sciencedirect.com/science/journal/22120416
https://www.elsevier.com/locate/ecoser
https://doi.org/10.1016/j.ecoser.2021.101384
https://doi.org/10.1016/j.ecoser.2021.101384
https://doi.org/10.1016/j.ecoser.2021.101384
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ecoser.2021.101384&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/

C. Mann et al.

Strategies.

To date, a systematic assessment of biophysical forest ecosystem
conditions, institutional setups, and different kinds of governance in-
novations for FES provision is scarce (Lovri¢ et al., 2020). Information is
scattered across scientific disciplines, case studies and conceptual ap-
proaches (e.g. Orsi et al., 2019; Primmer et al., 2015; Loft et al., 2015).
Furthermore, there is a lack of knowledge on how to develop in-
novations at the organisational level (Keegan et al., 2013). To analyse
the complexity of system conditions that lead to new governance ar-
rangements, and their interactions with actors, institutions, forest
functions and services, a multi-disciplinary system-based approach is
needed. Such an approach builds on and combines concepts and
methods of social-ecological systems analysis (e.g. McGinnis and
Ostrom, 2014; Ostrom, 2011), forest governance (e.g. Lazdinis et al.,
2009, 2019; Piilzl et al., 2013), and innovation systems analysis (Geels,
2004, 2011). The application of such an analysis approach across
countries and social-ecological contexts allows for a comparison of
governance innovations to gain insights into their necessary working
conditions.

In this introduction article to the Special Issue (SI), we highlight such
multi-disciplinary conceptual, methodological and empirical ap-
proaches for the analysis of governance innovations and assessment of
sustainable FES provision that have been developed and applied in a
number of case studies across Europe. On a conceptual level, an inte-
grated approach that links biophysical conditions to governance situa-
tions and technical infrastructures is guiding the various empirical
contributions to identify factors that influence, this is, to promote or
inhibit the implementation of novel governance mechanisms. Method-
ologically, a wide set of inter- and transdisciplinary methods for
knowledge generation is applied such as integrated mapping approaches
that combine biophysical and institutional information, multi-actor
expert consultation, multi-criteria assessments, participatory scenario
development and visioning techniques.

The governance innovations highlighted in the SI include incentive-
based instruments for climate change mitigation (Czech Republic and
Slovakia, Germany) and biodiversity conservation (Finland), as well as
novel integrated forest-pasture management (Italy), improved forest-
and wood-related value chains (Austria), and controversies, perceived
limitations and concrete ideas for a forestry transition (Sweden). These
governance innovations serve as distinct case studies to analyse the
functioning of different innovation types, objectives, development
stages and their working conditions. The contributions to this SI are
largely rooted in the EU H2020 Innovation Action InnoForESt (No
763899). The project analysed policy and business models that emerged
in different parts of Europe and that seek to supply different types of FES.

The objective of this introduction paper is to set the stage for the
contributions of this SI by framing and specifying the need for gover-
nance innovations for sustainable FES provision and to identify the key
challenges that need to be overcome in this regard. The SI contributions
then address these challenges and provide a set of pathways to over-
come/deal with them. After the introduction, section two introduces
ideas of FES governance innovations before the challenges for sustain-
able FES provision are elaborated in section three as the central part of
this introductory paper. Section four follows the logical order of this
Special Issue and provides an overview of the respective contributions
by the authors, followed by a brief outlook and concluding remarks of
the guest editors in section five.

2. Governance innovations for sustainable FES provision - a
conceptual orientation

In this SI we make use of pertinent innovation frameworks and
connect them to questions of forest governance to improve the sus-
tainable provision of FES. Especially the role of innovative governance
approaches, here understood as novel ideas to coordinate different
types/bundles of FES provision, including marketable and non-
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marketable FES, with help of economic incentives and collaborative
approaches is elaborated, and how these contribute to larger socio-
political transitions towards sustainable forest resource uses (cf. Geels
and Schot, 2007; Smith and Stirling, 2010; Van Lancker et al., 2016;
Lovri¢ et al., 2020).

Innovation refers to successful introductions of novelties. Trans-
ferred to forestry contexts, we understand innovations as processes to
make changes to established forest management systems by introducing
new or alternative forms of stakeholder coordination, means for
participation, financing tools or business models, largely organised as
holistic and collaborative approaches (cf. Edquist, 2004; Van Lancker
et al., 2016). The innovation term applies to new forest products,
management processes, or policy means for the provision of FES in
private or public forest organizations and administrations (cf. O’Sullivan
and Dooley, 2009). These changes can be radical and disruptive or
gradual and incremental (Boons et al., 2013). Recent innovation
scholars describe innovations as an iterative social process that takes
place within cultural, scientific, technological and/or political contexts
and configurations that are open-ended rather than linear developments
(Rammert, 2010; Rip, 2012). Their open-end refers to the inherent dy-
namics of innovation processes with uncertain outcomes on their way
from first ideas to their implementation and use. Innovation is thus not a
straight-forward, linear process that can be programmed or would lead
to precisely defined results (Kuhlmann et al., 2010). Instead, innovations
can be understood as a vision that requires general learning among ac-
tors to find pathways to realise the vision (Vof et al., 2009).

Innovations in the forestry sector are often associated with novel
products and processes to improve timber or wood product quality,
production flexibility and/or to reduce environmental damage that are
developed by forest harvesting firms and primary manufacturing in-
dustries (Schaan and Anderson, 2002; Hansen, 2010). More recently, the
role of social innovations has been explored for FES provision (Weiss
et al., 2010; Kluvankova et al., 2019; Nijnik et al., 2019). Guiding is the
recognition that goods and services that go beyond timber and biomass
provision, such as regulating and cultural FES, require novel forms of
actor constellations, collective action and coordination, i.e. new modes
of governance (Lazdinis et al., 2019).

Governance refers to decision-making processes by which the use of
common goods and services are decided upon by a wide range of societal
actors operating not aside, but often in collaboration with the state
(Rival and Muradian, 2013). The underlying assumption is that social-
ecological systems are not influenced by the state alone but by the
interplay - and interdependencies - of societal and state actors (Borras
and Edler, 2014). In this perspective, actors and organisations are
embedded in governance structures and their behavior is guided by in-
stitutions. Institutions are constellations of formal and informal rights,
rules, and relationships that shape social practices and interactions
(North, 1991; Ostrom, 2009). They determine objectives, set standards
and political means, influence motivations, initiate or reduce conflicts,
and resolve disputes among those who participate in them (Eden and
Hampson, 1997). Institutions execute these functions by means of hi-
erarchies (“command-and-control” dominating types of coordination) or
in a non-hierarchical manner, building on concurrence mechanisms (in
market situations) or trust (in cooperation or networks) as well as in
hybrid arrangements (Williamson, 2004). As formal rules (i.e. the de
jure body of rulemaking and codified norms of behaviour) and informal
rules (i.e. de facto norms, customary rules or routines that lack official
codification) (North, 1991), they function as an interface between social
and ecological systems by regulating resource use, overuse and effects
such as pollution (Young, 2002). There is growing evidence in the
literature that suggests governance of natural resource use should be
based on institutional diversity that acknowledges the diversity of social
and ecological systems and their dynamics (Gomez-Baggethun et al.,
2013).

Ideas of changing institutions towards more sustainable, adaptive
and collaborative means to deal with contemporary environmental
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problems have been introduced with the concept of transitions (Loor-
bach and Rotmans, 2010). Transitions incorporate the idea of purposeful
structural changes to improve environmental performance (Geels,
2002). The concept elaborates on the role of innovations for changing
social practices to enhance societal well-being that may lead to struc-
tural change (Polman et al., 2017). As such, social innovations often
include civil society actors and are closely associated with new modes of
governance - or governance innovations - fostering new social ar-
rangements, networks, institutional relations and values (Nijnik et al.,
2019).

We define governance innovations in this SI as new ways of policies
and coordination that allow for a sustainable provision of FES in order to
improve income sources or to provide alternatives for revenues from
timber and biomass production. These include the establishment of new
markets, incentive-based policies and payment schemes for carbon
sequestration and biodiversity preservation as well as novel actor alli-
ances and collaborative networks that improve communication and
enable collective action. Governance innovations often have the char-
acter of process innovations, being closely related to social innovations
by similarities in reconfigurations of existing institutions to novel social
practices (Kluvankova et al., 2019; Nijnik et al., 2019). In addition,
governance innovation may also include process, product and service
innovations, when it comes to the establishment of a novel mode of actor
collaboration or coordination approach. The latter can be a new policy
(hierarchy), a new market or business model (markets), a new network
of actors, such as public—private partnerships (networks), or mixes
thereof (hybrids). In particular hybrid governance approaches that
combine market and self-governance components prove to be capable of
addressing the complexity of the sustainable provisioning of ES and to
overcome social dilemmas (Ostrom, 2009; Primmer et al., 2015). In this
Special Issue we elaborate different types of governance innovations in
the EU forestry sector, and their potential for sustainable FES provision.

3. Challenges for sustainable FES provision

The provision of FES is largely influenced by forest ecosystems and
societal systems that are linked by institutions, technologies, manage-
ment practices and knowledge as depicted in Fig. 1 (see also Geels, 2011;
Ostrom, 2011). Natural and societal structures and processes are
mutually dependent, characterised by numerous direct and indirect in-
teractions and feedbacks (Walker and Meyers, 2004).

These system conditions and interlinkages pose a number of chal-
lenges for the setup and design of governance innovations to sustainably
supply FES. According to our understanding (cf. Loft et al., 2015;
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Fig. 1. The concept of forestry innovation systems and dynamics (InnoForESt,
own source, adapted from Hummel et al., 2011).
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Messier et al., 2019; Hernandez-Morcillo et al., submitted; Mann et al.,
submitted), these challenges are rooted in: a) The diversity of forest
ecosystems and institutional contexts, b) a lack of system understanding
for the sustainable provision of FES, c) the dynamics of forestry inno-
vation systems, d) the public good character and unclear property rights
of many FES, and e) a production-oriented reference frame (paradigm)
for forest management. We see a need to find governance approaches as
well as conceptual and methodological proceedings for coping with
these challenges to progress with the sustainable provision of the wide
range of FES. This becomes even more relevant in the light of a quickly
accelerating global climate change and biodiversity loss crises that
require adapted forest and forestry-related policy and management
responses.

3.1. Diverse forests ecosystems and institutional contexts in Europe

European forests cover about 215 million hectares, about 38% of the
EU land surface (Ceccherini et al., 2020) which spread over different
biogeographical regions. Forest type and tree species richness closely
determine forest biodiversity and affect ecosystem functioning and thus
the provision of ecosystem services (Brockerhoff et al., 2017). In the last
decade, there has been a strong demand to assess the heterogeneity of
FES supply by mapping their spatial distribution across Europe to sup-
port their governance (Maes et al., 2012; Vihervaara et al., 2019).

The geographical supply of FES is largely heterogeneous and un-
evenly spread over Europe (Orsi et al., 2019). Around 87% of EU forests
are subject to some degree of human intervention (EEA, 2008), with
forest management and industry representing around 8% of
manufacturing added value in the EU creating close to 4 million jobs.
Socioeconomically, EU forests vary from small family holdings to large
state-owned forests (Eurostat, 2017). Approximately 42% of European
forests are public or state-owned, while nearly 60% is private with an
average size of 13 ha (Eurostat, 2017). Forest management priorities
range from a primary focus on timber production to the management of
forest for urban population recreation or nature conservation purposes,
often guided by an understanding of the multifunctionality of forests.

As diverse as the forest ecosystems and ownership structures, is the
range of policies that shape the forestry sector. Besides dedicated forest
policies, sectoral policies from agriculture, energy, nature conservation,
climate protection, and rural development play a decisive role for forest
management (e.g. Winkel and Sotirov, 2016; Piilzl et al., 2018; Primmer
et al., 2021). These sectors and their formal systems of rules are only
partially aligned, leading to conflicts in land-use objectives and man-
agement decisions for FES provision (Hauck et al., 2013; Sotirov and
Storch, 2018). For instance, it is hardly possible to achieve high carbon
storage in a forest stand (as part of climate mitigation strategy) or to
increase forest biodiversity (as part of the Biodiversity Strategy) and
simultaneously increase timber harvest as part of the National Policy
Strategy on Bioeconomy (c.f. Bartkowski et al., 2015; Borys et al., 2016;
Temperli et al., 2017). The specific outcomes of these policy processes
with a focus on FES, objectives, overlaps, conflicts and synergies vary
across Europe (Primmer et al., 2021). However, the underprovision and
undervaluation of regulating and cultural forest services compared to
provisioning services can be identified as a tendency in forestry, causing
social costs and one-sided policy and management decisions (Mann
et al., submitted). Instead, rather non-binding forestry initiatives and
strategies such as the Forestry Strategy on European and Pan-European
level are in place.

The EU faces the challenge of separated responsibilities for forest
policy, management and information services. These range from EU
level land use monitoring, protection, land use and land use change and
forestry (LULUCF) reporting at member state level or for forest in-
ventory, planning and management at regional level. However, the
effective governance of FES strongly depends on their coherent recog-
nition, coverage and framing in relevant national policies (Primmer
et al., 2015; Verburg et al., 2016). From an institutional perspective, a
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better alignment of the various EU policy strategies and objectives for
FES recognition, and clear coherent impulses for their sustainable pro-
vision, is missing (Lazdinis et al., 2019). This makes policy coordination
among policy sectors and administrative levels a central challenge for
FES provision (Loft et al., 2015; Weber, 2017).

3.2. A lack of system-understanding for the sustainable provision of FES

The provision of FES is largely determined by a range of system
conditions and their interlinkages. We understand forestry systems as
interconnected social-ecological-technical innovation systems (Sorge
and Mann, 2018), where the provision of FES is determined by bio-
physical conditions, such as climate, geography, species compositions,
forest structures etc., and the past and present management decisions of
the forest owner or manager (cf. Brockerhoff et al., 2017). The demand
for FES, on the other hand, is determined by socio-economic factors such
as the capacity to use biomass in the wood processing industry, for en-
ergy production and by the bioeconomy, as well as by the societal in-
terests and institutions supporting other forest uses such as for
recreation, climate change mitigation or flood protection (Loft et al.,
2015; Lovri¢ et al., 2020).

In each forest management system, the governance setting is unique
as it has evolved to meet the needs and priorities of forest owners and
other stakeholders, either through formal decision-making or informal
rules such as habits or routines (Primmer et al., 2013). Similarly, addi-
tional spatial specificities exist as the forest ecosystems have co-evolved
with the social and technical systems present in each specific area
(Kluvankova and Gezik, 2016). As a consequence, governance in-
novations to coordinate and finance FES cannot simply be replicated and
transferred from one context to another but need to build on the par-
ticularities of a given situation (Mann et al., 2015). This requires that
attention is paid to the sets of rules that exist such as property rights as
well as to the rulemaking bodies and stakeholders (Ostrom, 2009).
Furthermore, collaborations between and within different agencies
across levels, sectors and actors as well as their path dependencies in-
fluence the processes of creating or adapting institutions (Loft et al.,
2015).

In addition to the biophysical and governance dimensions of a
forestry system, research into social-ecological systems has recognised
technology as a key factor that further influences innovation (e.g. Smith
and Stirling, 2010; Borras and Edler, 2014). Technology refers to en-
sembles of socio-technical elements such as infrastructures, technical
artefacts, ownership or institutions. These elements interact with each
other in distinct ways, are distinguishable from their environment, and
are specific forms of collective knowledge production and utilization in
the society. They are created, implemented and shaped by actors that, in
turn, influence the way processes are organized, including creating,
using and sharing knowledge and infrastructures (Young, 2002).

In the past decades, various governance innovations emerged
throughout Europe that support the provision of non-marketable FES
and FES bundles. These include processes for changing silvicultural
practices to more close-to-nature management or improving species mix
in the stands (e.g. Bauhus et al., 2017; Krumm et al., 2020), the estab-
lishment of collaborative forest owner associations (Agrawal et al.,
2008), the setup of certification systems and the design of payment for
ecosystem services schemes (Engel et al., 2008; Zivojinovi¢ et al., 2015).
However, within the forestry sector, there is no comprehensive inno-
vation policy formulated that supports service and governance innova-
tion systemically on a larger scale (Rametsteiner and Weiss, 2006).
Instead Ludvig et al. (2016) as well as Rametsteiner and Weiss (2006)
identified information, coordination and incentives as factors on an in-
dividual and practice-oriented level that foster innovations for the
provision of non-timber forest products. Largely impeding according to
their analysis are problems of costs and the need for financing of inno-
vation (Rametsteiner and Weiss, 2006; Mann et al., submitted). Often
these governance arrangements emerge as pilot studies at local level.
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Some of them prove to secure conservation and social functions of for-
ests, and are able to provide alternative income streams for forest
owners (e.g. Zivojinovi¢ et al., 2015). Nevertheless, for most governance
approaches a systematic evaluation of what influenced their design,
implementation and outcomes is missing (e.g. Baylis et al. 2016; Borner
et al., 2020; Wunder et al., 2018).

A deeper empirical look into how such governance approaches work
and what fosters and hinders their development could support better
choices for forest governance. As a large number of factors influences the
effectiveness and outcomes of forest governance (Ludvig et al., 2016),
such a view needs to build on an integrated multi-disciplinary
perspective that combines concepts and methods of social-ecological
and socio-technical systems analysis (e.g. Geels and Schot, 2007;
Ostrom, 2011) and innovation systems analysis (e.g. Edquist 2004;
Geels, 2011).

3.3. The dynamics of forestry innovation systems

Innovations in general, and FES governance innovations in partic-
ular, largely emerge in a non-linear way. The challenge of developing
novel payment schemes and networking approaches is to be aware of the
inherent dynamics of innovation development. Designing FES gover-
nance innovations is an interactive endeavor and is itself part of, and
embedded in, the forestry system that it seeks to reconfigure. Such
design work is not a detached technical or scientific exercise but closely
related to the various stakeholders concerned working in different pol-
icy sectors and at administrative levels, following their master narra-
tives, paradigms and power struggles, as well as to the biophysical and
institutional context (Messier et al., 2019). Contextual dynamics that
foster or hinder innovation development, feed back into the design
process of innovations. Innovation processes thus appear as the product
of activities by many actors who often have specific, not necessarily
identical interpretations and expectations with regard to the purpose
and outcome of the innovation.

As a result, innovation processes have a dynamic of their own, take
pathways that are not necessarily envisioned by stakeholders, and bring
about outcomes that may differ and even counteract the original in-
tentions (Vo and Simons, 2014). This makes governance innovations
part of the political process in forestry systems and related policy fields
such as biodiversity, climate, rural development, energy etc. The es-
tablishments of novel governance arrangements in practice thus require
continuous learning and design in interaction with a range of concerned
stakeholders, those supporting new arrangements but also their critics to
become aware of their issues and arguments. Moreover, it underlines the
need to link up with institutional and sectoral logics as well as with
interests and ideas of stakeholders going beyond the forestry and wood-
processing sector such as from tourism, health services, city planning or
rural development that also influence the perception of challenges and
solutions for FES provision (cf. Meadowcroft, 2009). As such, an inno-
vation strategy for long-term FES provision needs to respond to chang-
ing social-ecological context conditions, to anticipate and prepare for
counter reactions and ‘smart maneuvering’ (Kemp and Loorbach, 2007)
or ‘surfing’ political dynamics.

Understanding innovation dynamics relies on continuous monitoring
by innovators or innovation managers of initial innovation ideas with
the outcomes they produce along their development. Frameworks that
explicitly address dynamics of innovation practice can be used for
diagnosis and assessment. Among them are the multi-level perspective
(MLP) to innovations (Geels, 2002), strategic niche management (Grin
et al.,, 2010) and the concept of governance of change (Meadowcroft,
2009; Borras and Edler, 2014). All of them highlight the crucial need to
recognise the actors that reproduce system structures, the scales of
structures, and their degrees of stability (Geels, 2011), as well as the
different ways in which the context influences the dynamics of inno-
vation (Rip, 2012). Including such considerations of actor-context dy-
namics in innovation development adds a necessary process perspective.
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This helps distinguish interacting system levels, in particular the niches
for the emergence and testing of the innovations and its maturation for
mainstreaming. Strategic niche management furthermore includes dis-
tinctions of actors into innovation pioneers, enablers and change agents.
Experiments and the initiation of dedicated network activities are
fostered by the creation of protected spaces (Rip, 2012).

To support FES governance innovation, wider collaboration between
stakeholders from forest and environmental policy, business, forest
managers, NGOs, tourism, health services and other concerned interest
groups can be intentionally fostered, impacts assessed and favorable
conditions identified. Such enlarged stakeholder collaboration and actor
alliances allow for exchange and mutual learning, appraisal of in-
novations and debate of required modifications of the dominant rule-
making governance (regime) level. However, knowledge on how to
develop innovations at the organizational level, as well as strategies for
bringing them into mainstream are scarce (Lovric et al., 2020).

3.4. The public good character and unclear property rights of many FES

Besides the directional flow of ecosystem services and their scale of
provision (Engel et al., 2008; Fisher et al., 2009; Kemkes et al., 2010),
assessing the economic goods characteristics of FES is essential for
designing governance innovations for their sustainable provision. These
determine whether market forces will be able to provide and/or effi-
ciently allocate the goods and services to society (Daly and Farley,
2010).

Depending on their physical and economic characteristics, that is the
combination of excludability and rivalry, the ecosystem services pro-
vided by forests can be classified within a continuum between pure
private (or market) goods which are excludable and rival, and pure
public goods that are non-excludable and non-rival (Ostrom and Ostrom,
1999; Mantau et al., 2001; Fisher et al., 2009). ‘Excludability’ is
commonly defined as the ability to control the use of a good or resource,
which requires the establishment of institutions (Ostrom and Ostrom,
1999; Wayburn and Chiono, 2010). For tangible forest goods and ser-
vices such as timber or non-timber forest products (NTFPs), it is fairly
easy to create institutions that provide and enforce exclusive property
rights. For intangible FES, more complex institutional designs are
needed, such as for information contained in genetic resources (Daly and
Farley, 2010). There are also FES where it is almost impossible to create
an institution capable of giving exclusive ownership, such as climate
regulation provided by a forest. Here, it is impossible to exclude
neighbouring communities from benefiting from this service and no
institutional framework will be able to establish excludability for it
(Daly and Farley, 2010). ‘Rivalry’ means that the benefits derived from
FES are depleted by additional users (Biller, 2003). Rivalry is an
inherent, physical property of a good or service (Mantau et al., 2001;
Farley and Costanza, 2010). Most provisioning FES, like fiber, fuel and
other raw materials in the form of timber and NTFPs, are rival; most
regulating ecosystem services such as water regulation, air filtration, or
recreation are largely non-rival (Nichiforel et al., 2018) where users
cannot be (easily) excluded from their consumption.

Most FES have the character of public goods and common-pool re-
sources (Loft, 2011). Markets thus fail to determine their value and
forest management approaches and reference systems can easily over-
look such services. Examples of this are biodiversity conservation
(Gamfeldt et al., 2013), climate change mitigation (Makkonen et al.,
2015), and cultural and recreational benefits (Plieninger et al., 2015).
This often leads to their under-provision and/or under-valuation in
many private and public forest management regimes (e.g. Dwyer et al.,
2015). A number of studies have shown the need for internalising the
proven socio-economic value of forest ecosystem services (Finlayson,
2018). For some cases, where it is physically impossible to exclude
others from the use of the service, it may be necessary to democratically
define and enforce the rights and obligation attached to public and
private property rights for the provided FES. It may be further needed to
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create demand through regulation, for example, by establishing a
compensation mechanism for providing carbon sequestration and stor-
age of standing forests. To date, some scattered, often small-scale, niche
initiatives for the valorisation of these values exist across Europe to build
on. To advance the implementation and working of such FES governance
innovations it is fundamental to empirically understand the functioning
of practice examples and how these align to the needs and interests of
stakeholders.

3.5. A production-oriented reference frame for forest management

Innovations in the forestry sector to sustain FES are scarce and
scattered across Europe, in particular for the provision of regulating and
cultural FES. A challenge for the provision of the latter is the reliance of
forestry systems on biomass production for profit generation (Puett-
mann et al., 2009; Lindahl et al., 2017). This reinforces a production-
oriented management paradigm, and perhaps a self-understanding of
foresters to traditionally provide timber as the main product, even
though forest management objectives have evolved integrating new
values, such as for biodiversity conservation or carbon sequestration and
including innovative forestry approaches to accomplish this wider range
of objectives (Bauhus et al., 2017). The result of this market orientation
and the corresponding path dependency and login of many actors of the
forestry and wood-processing sector is that many innovations to be
found across Europe are directed towards an increasing mechanisation
of forest operations or the diversification of timber products where
markets exist (Lovric et al., 2020; Mann et al., submitted). At the same
time, a lack of financial resources to compensate for the provision of
other FES can be found, as well as a lack of institutions that provide
policy backup and security to forest owners and managers who want to
engage in governance innovation development, and hence to break path
dependencies.

The tendency to increase provisioning services can reduce regulating
and cultural FES, which might lead to conflicts over forest uses, in
particular between production and conservation functions, goods and
services (e.g. Kleinschmit et al., 2017; Angelstam et al., 2018). External
factors such as intensified climate change mitigation needs (Gutsch
etal., 2018; Naumov et al., 2018), or market and policy trends related to
advancing the bioeconomy might further increase conflict potentials
and require decisions over trade-offs with biodiversity conservation and
cultural FES (Bauhus et al., 2017; Tyrvainen et al., 2017). On the other
hand, climate mitigation is one ecosystem service that can also lead to
new alliances between climate-oriented actors and those who favor
timber production for business (from fast-growing stands). Such new
alliances can comprise economic actors who seek for higher timber
production and climate mitigation on the one hand, and actors in favor
for other regulation services beyond climate, such as biodiversity and
cultural services, on the other hand. Conflicts between timber produc-
tion and the provision of other FES can take different shapes. Besides
concurrences over uses they can also occur due to fundamentally
different actor perceptions, values or worldviews regarding forests and
forest management and hence may be difficult (or even impossible) to
resolve (Sotirov and Winkel, 2016). This underlines the need for trans-
parent decision-making over tradeoffs as well as working towards in-
tegrated solutions.

Overcoming financial and institutional barriers to foster the provi-
sion of regulating and cultural FES or bundles therefore requires prac-
tical knowledge and policy support for forest owners and managers. In
addition, power struggles, path dependencies and stakeholders’ re-
sistances to change need to be recognised, strategically dealt with, and
managed. Providing insights into-, and know-how for the set up and
implementation of successful innovation practices, can inform forest
owners and managers about alternative pathways to deal with societal
interests, finding tradeoffs and to offer governance and management
solutions that leave established ways of practice. It seems helpful to
develop a growing body of empirical studies to provide information that
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illustrate the design and implementation of FES that broaden the port-
folio of forest products, services and FES bundles across the EU.

4. Overview of contributions

The contributions in this Special Issue develop and apply a set of
concepts and methods to empirically analyse and assess governance
innovations for FES provision in distinct European contexts. The
contributing authors observed various opportunities but also difficulties
for dealing with the challenges identified above (Fig. 2). The need to
overcome path dependencies and conflicts with help of new actor co-
alitions and/or by linking/fitting innovation activities into existing
institutional setups and to powerful actors for political backup turned
out as crucial crosscutting issues in many of the cases. Their insights
provide a rich information basis that is useful for forest science, policy
and practice with regard to the search for-, and development of novel
governance means for sustainable FES provision.

As a contribution to fill the information gap on European FES supply
and demand, a first set of papers in this Special Issue starts with an EU-
wide overview on FES innovations and conditions thereof. To explore
the innovation conditions for FES provision on the European scale
Primmer et al. (2021) mapped biophysical and institutional conditions
that frame the situation for FES provision in distinct EU member states.
A set of key FES, including wood provision, water supply, erosion con-
trol, pollination, habitat provision, soil formation, climate regulation
and recreation, were mapped based on spatially-explicit information
produced at the European level over the last decade. High-resolution
(1 km) Pan-European maps describing the supply of selected FES were
built through overlay of existing datasets or the implementation of
simple (Tier 1) models fed by climatic and land cover data (Orsi et al.,
2019) and hotspots of single FES were identified. Adding to this un-
derstanding, an institutional map was produced and integrated to
generate an overview of FES relevant formal rules in use. The analyses of
institutions focused on the emphasis placed on different FES and their
coincidence with innovations, actors and governance mechanisms.
Together with the biophysical mapping, the emphasis of governance
mechanisms was analysed against the clusters of FES, seeking to un-
derstand how abundance or scarcity drives forest governance
innovations.

Complementing the biophysical analysis, Meier et al. (2021) carried
out a systematic literature review on local and regional level governance
innovations in Europe concerned with FES. The authors asked: (1) What
types of FES related (governance) innovations exist and which FES do
they address? (2) What are the motivations driving innovation
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development? (3) What are the implications for forest management? As
an outcome, four types of governance innovations have been identified:
forest product innovations as well as organizational innovations which
both largely relate to provisioning FES; service innovations, which
generally relate to cultural FES; and financial incentive systems or
payment schemes for ecosystem services targeting mostly regulating
services. The authors further identified potential synergies between two
high-priority EU policy objectives: rural economic development and
securing future FES provision. Currently, governance innovations’ forest
management implications and associated impact on (future) FES pro-
vision are rarely addressed in this literature. Therefore, they recommend
future policy and research to give greater consideration to the in-
terdependencies between securing a range FES, (rural) economic
development, and forest management, to realize potential synergies.

To enhance the understanding of the system where FES innovations
take place, a second set of papers elaborates on conceptual approaches
for FES governance innovation analysis and assessment. First, Sorge
et al. (this issue) introduces a set of factors that potentially influence
innovation and demonstrates the dynamics/interrelations between
them. Inspired by the social-ecological systems approaches and based on
an intensive literature review on related governance, socio-technical
and innovation-systems, the authors developed an analytical frame-
work for innovation potentials of forestry systems (SETFIS) that sub-
divides a forestry system in various subsystems and sets of potentially
influencing factors for empirical validation. They apply the framework
to six governance innovation examples. Their findings indicate the
suitability of the framework to detect commonalities that influence the
emergence and development of governance innovations across innova-
tion regions but also the sensitivity of the framework to case-specificities
and interrelations within the system. Insights are used for conceptual
improvements as well as to draw recommendations for practical inno-
vation work and factors to concentrate on.

Departing from the SETFIS analysis, Kluvankova et al. (forthcoming)
elaborate under the title “From Factors to Prototypes?”” how insights into
required system conditions for particular governance innovations can be
used to improve governance innovation models. Based on factor find-
ings, ideas for innovation are co-developed with stakeholders as inno-
vation prototypes. These refer to a vision that describes the preferred
future development of the governance innovation in the form of a sce-
nario narrative. The scenario narratives are built on the insights gained
from previous innovation analysis, and condense them in a way that
stakeholders can discuss and envision multiple options related to the
governance innovation in terms of its improvement (upgrading) and/or
application in different or larger application contexts, for example, on
regional or national scales (upscaling) given the circumstances. Based on
scenario narratives, prototypes further included information generated
through behavioural experiments in the form of role board games. Role
board games aimed to identify and test factors that may lead to a suc-
cessful embedding of the innovation into its socio-political and bio-
physical context. In particular, they question how various motivations
for actors and their involvement affect their decision in FES use and
provision, or how to increase the acceptance of the governance inno-
vation in a particular local setting.

The third set of papers is dedicated to the analysis of the develop-
ment process of FES governance innovations. To gain a better under-
standing of decisive governance aspects that foster or hinder the
development processes, Loft et al. (forthcoming) apply an adapted
version of the innovation journey concept, which is rooted in innovation
theories (Auckes forthcoming; building on Van de Ven et al., 1999; Voss,
2007). The innovation journey framework consists of a set of categories
that describe the spectrum of crucial structural events and relationships
in generalisable and comparable analytical terms. The application of
these categories to a set of four emerging governance innovations in
Italy, Germany, Austria and Finland, enabled the authors to identify
critical events, important decisions and actions; to capture crucial
structural changes, and to display events that had a major impact on the
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development path of the innovations in focus. Overall, the resulting
innovation journeys highlight that innovation development is not a
linear process, but rather shaped by (unexpected) events. By identifying
and comparing the key turning points of innovation development across
the cases the authors then find that active change agents are a decisive
factor for successful innovation development, that adaptive manage-
ment and foresight strategies are needed to be able to identify and cope
with major shocks/changes in biophysical and institutional conditions.

For an in-depth analysis of stakeholder interests, visions and net-
works, Sattler (submitted) draws on the method of participatory Process
Net-Maps (cf. Schiffer, 2007; Zampa, 2017; Lubungu and Birner, 2018)
to analyse governance innovations for the provision of forest ecosystem
services. This method allows for gaining a deep understanding of how
the innovation processes unfolded over time, contributing to the stake-
holder and governance analysis, which already captured the current
status quo of relevant actors in FES governance. A process Net-Map
explores the roles, motivations, and influence of different stakeholders
and helps to identify typical action situations in which actors interact
with each other. The method is an interview-based participatory
approach, where the interviewer and interviewee together map out the
actors and events along the entire timeline of the innovation process.
Once the timeline is established, the interviewee is also asked to reflect
on the particular challenges that had to be overcome in the innovation
process, but also to remember the star moments when the innovation
took a leap forward through positive impulses.

Aukes et al. (submitted) then detail Constructive Innovation
Assessment (CINA) as a method to systematically transfer strategic
knowledge for FES governance innovation. At the heart of the CINA
approach, realistic scenarios were developed together with stakeholders
that link stakeholder interests, innovation options, and respective
governance situations. The CINA approach is not an end in itself, but it is
closely related to the situation in a region and engages stakeholders in a
way that practical work on forest ecosystem governance innovations is
possible. Stakeholder participation was not limited to a series of work-
shops, but encompassed various forms of communication and interac-
tion. For the partners in the regions, participation in the InnoForESt
project was also a practical challenge: to be self-confident and true to
themselves and their own competences, but at the same time to be open
to try something new. For them, CINA was not only part of a broader
process, but also a method. This method seemed unwieldy at first, but
gained momentum and attractiveness in the course of engaging with it.
The effort involved in introducing and supporting CINA is substantial. If
one does not want to return to a simple, linear illusion of ‘controllable’
innovation, then it is worth investing in support work with regional
partners. All sides learn from it.

The final set of papers aims to deepen our understanding of how FES
innovations work in practice. They present insights from distinct case
studies conducted in different parts of Europe. Guiding is the idea that
different governance innovations, i.e. payments schemes and network
approaches serve as a nucleus for co-learning, co-assessment, and debate
of their upscaling and upgrading potentials for sustainable FES provi-
sion. What experiences were made, what has been learned, and, is it
possible to transfer such innovation to other or larger application con-
texts? All cases are dealing with challenges related to the public good
character of many FES as well as to promote ideas on how to overcome
the production oriented reference framework of forestry to allow
governance innovations to flourish.

In a first paper, Louda et al. (forthcoming) present the role of self-
organized forest communities in forest governance innovations, and
the lessons from Czech Republic and Slovakia. The authors investigate
conditions of two forest communities for enabling innovations of com-
munities in forest governance leading to sustainable FES provision. One
community that re-establishes a self-governing tradition in Slovakia
managing about 4,400 hectares of forests, and one newly established
forest community in Czech Republic with about 40-hectare of common
forest. In their studies, fostering and hindering factors influencing forest
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governance innovations have been identified during workshops, round
table discussions and semi-structured interviews conducted with com-
munity members and key stakeholders. The authors demonstrate that
the two forest communities came together and carried out an innovative
project in a very quick way due to their flexibility in thinking and re-
flexive discussions. Local ecological values and robustness of self-
organized communities to resist social and natural disturbances turned
out to be key factors for enabling the innovation. Strong and enthusiastic
leaders with a clear vision about the project and its future were also
identified as being essential influences that enable local innovation
action.

Schleyer et al. (forthcoming) then elaborate not being a payment
scheme but an approach to enlarge the forest-wood-value chain with
help of new actor alliances. Under the title “Taking care of it all?”
balancing the provisioning of Forest Ecosystem Services through inno-
vation processes in the forest-wood value chain, the team of authors
studied a collaboration approach in Austria for value creation and
integration over time. While the provision of wood is a major focus of
most stakeholders in the region, biodiversity conservation, erosion and
water protection, and climate regulation were further important FES
ranking high on the agendas of some key stakeholders such as the Na-
tional Park administration and the regional forest department. With the
strategic enlargement of stakeholder networks, not only a broad range of
FES values became explicated but also the management focus changed
for regional value creation. An outcome was that aesthetic values and a
certain experiential interaction with forests and timber for example in
the context of forest-related educational programs or activities will
feature more prominently in the future, hence addressing of the result-
ing tradeoffs would become necessary.

As another example of a network approach, Bussola et al. (2021)
analyse the development of FES governance innovation strategies by the
Provincial Forest Agency in Primiero, Italy. With help of the heuristic of
Kingdon’s three streams model the authors reconstruct the negotiations
of innovative approaches on the problem, policy and politics levels, and
identify the chosen (or missed) windows of opportunity. Their findings
show that the main issues perceived by the local stakeholders concern
the loss of biodiversity, of cultural identity and of historical landscape
values. The policy entrepreneurial initiatives undertaken by the Forest
Agency represent a governance mix of direct project execution, financial
incentives, organisational incentives and information-based activities.
Their results highlight efforts to move beyond the traditional top-down
approach based on available public funds towards coordination and
collaboration among stakeholders, contribution of private investments,
bureaucracy simplification and interconnection between participatory
and institutional processes.

Finally, Krause et al. (submitted) analyse controversies of the
perceived limitations to the transition from tree plantations and clear-
cutting towards continuous cover forestry as an alternative forestry
management model in Sweden. The authors use transition theory and
the multi-level perspective framework to analyse the dynamics within
the Swedish forestry sector, and investigate the barriers that actors are
practicing and promoting Continuous Cover Forestry in Sweden. They
identify culture, forestry education, industrial networks and timber
markets as domains where there is a mismatch between Continuous
Cover Forestry and the current clear-cut forest management regime. The
analysis shows that the limited uptake of Continuous Cover Forestry in
Sweden goes far beyond a lack of knowledge and ecological limitations
but that research and policy-making need to account for these diverse
explanations and address the power and social dimensions associated
with competing forest management models for building multi-functional
forest ecosystems in the future.

5. Some concluding remarks

In this Special Issue, we present conceptual and methodological
approaches for systematically developing and assisting forest
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governance innovations for sustainable FES provision in Europe. Start-
ing with a comprehensive stocktaking approach of the biophysical and
institutional situation in European forests, we focused into regions with
a more fine-grained analysis of the socio-political context to identify
stakeholders, conflicts and governance constellations that support or
hinder the emergence and development of forest governance in-
novations. Based on these insights, innovation prototypes are developed
as a basis for constructive assessment of further innovation potentials.
Carefully orchestrated science-practice exchanges strongly foster
networking activities among innovation promoters, further stakeholders
as well as critics. In this way, differing perspectives, conflicts and power
struggles can be actively addressed, communicated and dealt with. What
starts on local or regional level can be iteratively extended to national
scope and even EU level, by incorporating further actors and experiences
through stakeholders’ networks, coordinated by the transdisciplinary
research teams.

Building on the inherent need of innovation development to be
context-specific, a quest for potential upscaling of good governance
examples has to be handled with care. Only those tasks that are relevant
across state or country boarders, for example to secure basic minimum
standards for sustainable forest management, should be delegated to EU
level. All other needs and requirements for governance innovations
dedicated to FES provision such as negotiating tradeoffs and dealing
with conflicts need to be dealt with on local or regional level. For the
sustainability of innovation, it was crucial that network bonds were
tight, building on mutual trust. However, even though the trans-
formative power of governance innovation was rather local or regional
in the beginning, the proof of their functioning can serve as an inspi-
ration for others to follow and for policy design to support innovation
activities.

Conceptually, interdisciplinary combinations of socio-ecological
system and governance analysis with concepts of socio-technical sys-
tems and from innovation studies proved very helpful to gain a better
understanding of conditions, chances and challenges for the develop-
ment of FES governance innovations. Methodologically, a central mes-
sage from the case studies presented is the need for eye-level
communication between science and practice partners, and an inclusive
stakeholder participation along the innovation process. The idea of
continuous exchange between stakeholders and scientists and with
diverse stakeholder groups show fruitful policy, business and forest
management co-design work on governance innovations. This intense
collaboration and the co-generation of knowledge is at the heart of
multi-actor oriented innovation activities that allowed in our cases the
formation of new alliances and networks particularly on local and
regional level for constructive exchange and mutual learning. Such
knowledge integration is key to work towards more sustainable, i.e.
societal embedded forest management, policy and practices for FES
provision.

All information gathered from the case studies, the tools, methods
and approaches developed, and the recommendations provided are at
stake for concerned actors from forest science, policy, management and
business for innovation development and improvement for sustainable
FES provision. Further empirical research and cross-case comparisons
are of course needed to prove the chances and the limits of our
constructive forest innovation development and assessment approaches
and for the governance innovations themselves.
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