Land Use Policy 127 (2023) 106575

Contents lists available at ScienceDirect =
Land Use Policy
. NN\
Lan Poli o
and Use Policy e

o %

ELSEVIER

journal homepage: www.elsevier.com/locate/landusepol

t.)

Check for

Governance of interdependent ecosystem services and e
common-pool resources

Catherine M. Tucker®, Mateja Smid Hribar b Mimi Urbanc ™", Nevenka Bogataj ©,
Alexey Gunya ‘, Romina Rodela ¢, Maurizia Sigura', Lucia Piani’

& Department of Anthropology and Center for Latin American Studies, Grinter 309, University of Florida, Gainesville, FL 32611, USA

Y Anton Melik Geographical Institute, Research Centre of the Slovenian Academy of Sciences and Arts - ZRC SAZU, Novi trg 2, 1000 Ljubljana, Slovenia
¢ Slovenian Institute for Adult Education, Ulica Ambrozica Novljana 5, 1000 Ljubljana, Slovenia

4 Institute of Geography, Russian Academy of Sciences, Staromonetny per. 29, 109017 Moscow, Russia

€ Department for Environment, Development and Sustainability Studies, Sodertorn University, SE-141 89 Huddinge, Sweden

fDepartment of Agricultural, Food, Environmental and Animal Sciences, University of Udine, Via della Scienze 206, 33100 Udine, Italy

ARTICLE INFO ABSTRACT

Keywords:

Governance challenges
Ecosystem services
Common-pool resources
Policy

Governance recommendations

Environmental governance is recognized as a key issue in many natural and social sciences. It is highly relevant
for ecosystem services and common-pool resources as well. Both fields overlap yet have typically been studied
separately. Therefore, this study aimed a) to examine the emerging body of literature that incorporates concepts
from both fields of research and considers governance challenges, and b) to identify policy tools and recom-
mendations presented for addressing those challenges. The analysis of thirty-nine selected peer-review papers
revealed the multiplicity of interacting governance challenges with three major categories: environmental, so-
cioeconomic, and problems of governance itself. Governance is impeded by institutional mismatches, exclusion
of local actors, corruption, and perverse policies. The proposed policy recommendations most often suggest
changes in institutional arrangements and increasing scientific understanding. Meeting human needs, and
increasing social equity and justice were recognized broadly as integral for improving governance, yet corre-
lations among governance problems and solutions appear elusive. These findings extend theoretical reasoning,
while carrying practical implications for policy, governance and environmental stewardship. The analysis implies
that policies to improve human conditions will be key for improved environmental governance, but more
research is needed to learn which types of policy recommendations prove successful given diverse local contexts.

of deforestation, industrialization of agropastoral production, and ur-
banization are among the human-driven trends that have degraded

1. Introduction

We live in an era of unprecedented environmental challenges.
Research addressing ecosystem services (ES) and common-pool re-
sources (CPR) often points to governance as a central component for
assuring future sustainability of natural resources that are integral to
human and planetary well-being (e.g., Gatto, 2022; Greiber and Schiele,
2011; Kenward et al., 2011; Young, 2003). Some of the world’s most
complex challenges for sustainability occur precisely where ES and CPR
systems coexist and are mutually reproduced or degraded. These in-
teractions occur in forests, grasslands, watersheds, oceans, and other
CPR systems that provide ES. Currently, many ES and CPR experience
rates of overuse and transformation that pose a risk for human and
planetary welfare (Millennium Ecosystem Assessment, 2005). Processes
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commons and undermined ES integral to human well-being. Much of
this degradation and overuse has been linked to shortcomings in current
approaches to governance (Sattler et al., 2018). The overlap of ES and
CPR presents governance challenges that require integrated attention.
Building on early work done by Rodela et al. (2019), who mapped
literature at the ES and CPR nexus, this analysis examines governance
challenges at this nexus and seeks to further the academic attention to
this topic.

Scientific and policy interest in the governance of natural resources
has been growing with the recognition that many environmental crises
originate in governance failures (Pahl-Wostl and Patterson, 2021).
While CPR research has long focused on governance arrangements (e.g.,
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Anderson and Hill, 1983; Bromley, 1992; Gibson et al., 2000; Mckean
and Cox, 1982; Netting, 1976; Ostrom, 1990), attention to governance
in ES research has been emerging gradually (Winkler et al., 2021).
Numerous gaps exist in our understanding of governance (Loft et al.,
2015), and empirical support for any particular governance mode for ES
conservation remains unclear in the literature (Primmer et al., 2015).
Some suggest that questions focused on the governance of ES are lagging
behind questions about ES functioning (Droste et al., 2018; Loft et al.,
2015; Winkler et al., 2021). By contrast, CPR literature has accumulated
extensive empirical studies on CPR governance (e.g., Andersson et al.,
2020; Favero et al., 2016; Ostrom, 2005). Yet this large body of
empirical data and insights have often been overlooked in imple-
mentation of programs to protect and maintain CPR systems and related
ES. This is the case even though the findings have been broadly recog-
nized, and an internationally acclaimed scholar of CPR governance,
Elinor Ostrom, won the 2009 Nobel Prize in Economics for her work.
Research at the intersections of ES and CPR presents opportunities to
integrate knowledge gained from these separate approaches, and to
overcome the weaknesses of each approach.

The purpose of the present analysis is to expand understanding of
environmental governance challenges by looking closely at literature
incorporating dimensions from both ES and CPR research. Examining
the nascent body of literature at the intersection of these two neigh-
boring areas of work offers opportunities to deepen the understanding of
contemporary environmental governance challenges and how these are
being addressed through scientific research and policy processes. Rodela
et al. (2019) traced some relevant trends, but it did not explore gover-
nance challenges or recommendations. The present study aims to fill
that gap and advance knowledge by examining two research questions:
(1) How does research at the intersection of ES and CPR engage
with issues of governance? In particular, what challenges receive
the most attention? (2) What policy tools are recognized, and what
recommendations are offered to address governance challenges?
Shortcomings in environmental governance are ubiquitous and persis-
tent despite advancing theory and policies designed to effectively
conserve and maintain ES and CPR. Failures in environmental conser-
vation programs and sustainable development initiatives have been
traced to interacting economic, political, and sociocultural contexts and
conflicts (e.g., Duraiappah et al., 2014; Loft et al., 2020). Social in-
equities, competing interests, government hubris, extractive markets
and power differentials are among the factors that can undermine
well-intentioned plans (Berlin and Berlin, 2004; Harnish et al., 2019;
Stonich, 1989; Trana et al., 2016; Vandermeer and Perfecto, 2013).
Moreover, research and policy formation on ES and CPR have typically
proceeded without coordination, which may contribute to contradictory
policies and institutional mismatches across scales that undermine
conservation of CPR and provision of ES (e.g., Duraiappah et al., 2014).
Therefore, research that examines governance issues at the intersections
of these related areas of work carries practical implications for policy
and environmental stewardship. It also offers opportunities to gain
integrative insights and knowledge, as well as to identify areas that need
further investigation.

2. Theoretical context and key concepts

While ES and CPR are ubiquitous and related, they have typically
been treated as distinct academic realms. Research on ES has tended to
occur from the top-down, with an emphasis on mapping, assessment,
and recently ES accounting (Burkhard et al., 2018, Harrison et al., 2014;
Liquete et al., 2013). Similarly, the slowly growing number of ES studies
addressing governance have predominantly focused on hierarchical (top
down) approaches (Winkler et al., 2021), although some recent work
has recognized local and community levels (e.g., D’Amato et al., 2017;
Mikusinski and Niedziatkowski, 2020). By contrast, CPR studies tend to
regard top-down approaches with caution. A number of studies examine
unintended consequences of outside interventions on CPR systems and
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the people who depend upon them (e.g., Arnold, 1998; Cordell and
McKean, 1992; Ostrom et al., 2012; Thomson et al., 1992). Focusing on
the local level, CPR researchers have accumulated extensive empirical
data and comparative analyses of effective as well as flawed arrange-
ments for governing and managing CPR (Agrawal, 2003; Dietz et al.,
2003; McIntosh and Renard, 2009; McKean, 1992; Ostrom et al., 2002;
Runge, 1986). Recent work now includes attention to multi-level and
cross-scale partnerships and collaborations (e.g., Basurto, 2013; Berkes,
2007; Seixas and Berkes, 2009). Currently, some researchers have begun
to examine the intersections of CPR and ES. We look to this literature to
discover what insights regarding governance challenges and improve-
ments may emerge as top-down governance approaches typical of ES
research interact with bottom-up approaches favored by CPR research.

Our definition of ES follows the Millennium Ecosystem Assessment
(2005) where ES are understood as benefits to people provided by
ecosystems. The Common International Classification of Ecosystem
Services (CICES) V5.1 (Haines-Young and Potshin, 2018) defines Pro-
visioning ES (renewable resources that provide food, clothing, fuel,
construction, and sustenance), Regulating and Maintenance ES (which
support social-ecological systems through filtration, storage, pollination
and other environmental and geochemical processes) and Cultural ES
(including recreation, forms of knowledge, heritage, and much more)
(Englund et al., 2017).

CPR are defined by the characteristics of subtractability and
difficulty of exclusion (McKean, 2000). Thus CPR face particular
governance challenges due to their vulnerability to degradation and
exposure to overuse. Many natural resource systems, including forests,
grasslands, rivers and lakes, among others, are CPR systems encom-
passing multiple resources. They cover large expanses associated with
difficulty in controlling access. The expanse of CPR systems can be in-
tegral to producing their benefits (McKean, 2000). For example, the
Amazon rainforest helps regulate global climate through carbon
sequestration and evapotranspiration, which are endangered by defor-
estation and climate change (Barkhordarian et al., 2019). The Amazon
rainforest produces ES and CPR as interdependent resources. Moreover,
certain ES are CPR due to shared characteristics of subtractability and
the difficulty of limiting access. As highlighted by Rodela et al. (2019)
CPR and ES often coincide, because they either overlap, interact, or fit
both categories. For ES that are simultaneously CPR (with vulnerability
to degradation and difficulty of exclusion), the use of "ES" or "CPR" de-
pends on who chooses the term, and their frame of reference. To illus-
trate, potable water in an aquifer can be viewed as an ES or a CPR, or
recognized as both.

CPR may be held under any form of property rights, and those
defined as commons or common property have received a great deal of
attention (McKean, 2000). CPR systems may be managed, utilized or
owned by individuals, communities, governments, or other entities. In
some cases, ownership rights are contested or uncertain, increasing
vulnerability to degradation. Yet a large body of research has docu-
mented the capacity of certain groups to collectively and effectively
govern CPR over extended periods (e.g., Agrawal, 2003; Cox et al., 2010;
McCay and Acheson, 1987; Ostrom, 2005; Wang et al., 2019). Typically,
group size appears proportional to capacity to monitor the CPR system
expanse (Varughese, 2000). Long-enduring CPR regimes survive due to
effective governance arrangements that prevent overuse and develop
ways to manage access (Ostrom, 1990). CPR are often understood as
commons; however, commons can also be created for places, or goods,
that are not intrinsically CPR through rules and practices that establish
joint use (Tucker, 2010). Among the general public, commons, CPR and
public goods are often equated (Smid Hribar et al., 2018), however, CPR
scholars distinguish between commons and public goods, because the
latter do not face the social dilemmas associated with subtractability
(McKean, 2000).

Governance involves how norms, rules, and practices are crafted,
implemented, maintained and modified (Stringer et al., 2018). Also
understood as the exercise of authority, governance addresses a given
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domain (e.g., territory, population, formal or informal organization) and
may be carried out by one or multiple entities, such as governments,
networks, organizations, or various types of groups. Governance flows
through power relations and language use (Bevir, 2013), and encom-
passes formal and informal dimensions. Thus, governance is broader
than government. Formal governance includes actions of government
entities at all levels including but not limited to policy-making, setting
standards, creating subordinate entities, and authorizing judicial and
legal procedures (McGinnis, 2011). Informal governance involves un-
written rules and decision-making processes that evolve and occur
outside officially recognized channels (Helmke and Levitsky, 2004;
Christiansen and Neuhold, 2012). It typically operates through webs of
influence and social relationships (Harsh, 2012). Thus sociocultural
groups, communities and diverse actors may participate informally in
governance through the creation, modification and enforcement of un-
written agreements and rules recognized by their members and related
actors. Formal and informal governance can be linked. Actors with
formal governance authority may also be involved in informal gover-
nance (for example, group consensus on norms and practices underlying
formal procedures). Similarly, those involved with informal governance
may have formal governance roles within their purview (e.g.,
non-government organizations and certain authorized actors given
decision-making authority in a specific area). Governance and man-
agement are related but distinct. Management comprises the operational
arrangements, direct decision-making and practices applied to specific
CPR or ES (Schlager and Ostrom, 1992; Sikor et al., 2017). Resource
management processes and practices reflect governance arrangements;
thus, challenges of management are tied to challenges encountered by
governance itself. Both governance and management exist mainly to
meet human needs; therefore, concern for human needs (or for certain
groups) underlies informal and formal governance decisions, although it
is not always made explicit.

Examining governance requires attention to policy, which consti-
tutes a ubiquitous component of formal governance and is key for
addressing CPR and ES challenges. Policies can be defined as principles
established to guide decisions and attain rational outcomes. A policy
constitutes an expression of intent to influence behavior and is typically
developed through a governing authority’s actions, such as a legislative
body (Lowi, 1985).

3. Methods

This study aims to advance understanding of research at the inter-
section of ES and CPR with special interest for what literature says about
governance challenges and related recommendations. We use knowl-
edge synthesis methods to study what and how the selected publications
report on governance challenges and related recommendations. The
current work acknowledges the diverse research methodologies used
across the ES and CPR literature, which include quantitative, qualitative
and action-oriented research.

3.1. Sample of selected papers

The sample used for the present study includes 39 papers, identified
and mapped earlier by Rodela et al. (2019), following the Reporting
Standards for Systematic Evidence Synthesis in Environmental Research
(Haddaway et al., 2017). The papers are peer-reviewed journal articles,
published from January 2010 through January 2017 which use both
CPR and ES or related terms in the title, abstract or keywords (Appendix
A) (See Rodela et al., 2019 for details of their selection process). To be
included in the final set, the papers met the key selection criterion:
research that integrated both CPR and ES.

3.2. Data extraction and analysis

To answer the research questions, we first identified variables
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relevant to governance and defined their parameters (see the abbrevi-
ated version in Table 1 and the full version in Appendix B). Second, for
each aspect of governance, papers were coded in teams of two or three
co-authors who had both ES and CPR expertise. The third step consisted
of verifying and resolving mismatches among team members to achieve
inter-coder consistency. Where differences existed, coders reached a
consensus through discussion. We had access and permission to use the
Excel database developed by Rodela et al. (2019). We expanded that
database by adding thirty-six new governance related variables of in-
terest here and populated those with data extracted from the pool of 39
papers.

We worked with an Excel spreadsheet, which was transferred into
SPSS to create a database for analysis. The basic patterns in the variables
and relationships among them were explored by descriptive statistics.

A hierarchical cluster analysis was conducted to group the papers
according to the combinations of the resource bases (general biome
types) discussed. We chose this analytical method to enable discovering
whether governance challenges and recommendations varied across
differing combinations of resource systems, grouped as clusters. Using
Ward’s Method (Ward, 1963), which minimizes the total within-cluster
variance, a series of groupings by the similarity of features was obtained.
The cluster analysis generated five coherent groups of resource systems
(Table 2, Fig. 1). The distinctions between these groups were statistically
reliable and significant with a p value of 0.001. Subsequently, part of the
analysis examined the governance challenges and recommendations by
cluster, as discussed in the results section.

Table 1
Selected variables for data extraction (for full list see Appendix B).

Variable Groups Selected variables

A. Bibliographic Information* Publication Year; Authors; Title; Journal;
Disciplinary Focus (e.g., Natural, Social)
General Location; Specific Location;
Geographic Level (e.g., Local, Regional)

Focal Topic of Study; Research Questions;
Disciplinary Scope; Methodological Approach
(e.g., Theoretical, In-depth case study)
Application of Findings (e.g., Theoretical;
practical); How are CPR defined?; How are ES
defined?; Reasons for integrating ES and CPR?;
How do ES and CPR approaches and concepts
interact?

Type of Resource (e.g., Tangible, Intangible);
Resource Bases Initial Description (e.g., Forest,
Savannah); Sectors (e.g., Forestry, Fishery etc.)
Resource Bases (e.g., Forest, Grassland,
Freshwater);

Clusters

Governance Rights Regimes (e.g., Communal,
Private, Public); Governance Levels (e.g.,
Local/community, Regional, National)

Actors (e.g., individuals, local government);
Types of Owners (e.g., individual,
government); Beneficiaries (e.g., local people,
tourists)

How many types of policy tools are identified?;
What policy tools?

Types (e.g., Environmental Degradation,
Biodiversity Conservation/Loss); Human Needs
Focus (e.g., Weak, Strong); Description of
Human Needs, Problems of Governance Itself;
Conflict; Conflict Types (e.g., Competing goals,
Social inequality); Conflict Resolution
Proposal; Corruption

Description of Recommendations;
Recommendations (categories) (e.g.,
Institutional changes, increase of equity and
justice); Number of recommendations

B. Geographic Information*

C. Topical Description*

D. Integration of ES and CPR*

E. Resource Base / Resource
Systems*

F. Resource Bases for Cluster
Analysis "

G. Governance Regimes*

H. Actors”

1. Policy Tools”

J. Governance Challenges”

K. Recommendations to Address
Governance Challenges”

* indicates variables from the Rodela et al. (2019) database; " indicates variables
identified and coded for this study
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Table 2
Description and frequency of resource system clusters in the sample.
Resource system Description Frequency
clusters (%)
Group 1: Coastal- Island and coastal resource bases with 6 (15.4)
Marine-Fisheries marine or freshwater fisheries
Group 2: Forest & Combined forest and grassland resources 8(20.5)
Grassland
Group 3: Grassland, Grasslands, meadows or savannahs, some 9 (23.1)
Air & Arable Land cases with arable land or coastal edges, or
global scale resources such as air
Group 4: Freshwater &  Freshwater, aquifers, or wetlands with 10 (25.6)
Forest forests and related resource bases
Group 5: Multiple Interactions among multiple resource bases 6 (15.4)
resource bases in regional scope
Total 39 (100)

4. Results
4.1. Overview of results

This study found that all 39 papers mention aspects of governance,
discuss challenges, and make recommendations, although few presented
research questions focused primarily on governance. The sample
encompassed a wide range of governance levels and actors. Nearly all
papers discuss multiple levels of governance. The local or community
level received the greatest attention (79.5%), while the international
level was least common (28.2%). Papers identified diverse actors
shaping ES-CPR governance, ranging from governmental entities, non-
governmental organizations, local groups, or others according to the
research foci. Over half of papers (56%) recognized multiple types of ES-
CPR beneficiaries, defined by use of ES-CPR but not necessarily involved
with governance (e.g., tourists). ES-CPR rights were held under various
types of formal arrangements, including communal (28%), private
(23%), and public (13%), or informal (de facto) rights (23%); multiple
arrangements often co-existed in a given study site. Twelve studies
(31%) did not discuss rights to resources, instead addressing broad ES-
CPR governance issues or approaches. These general results provide
context for findings related to our research questions, which we present
in two parts, one for each research question: Challenges for gover-
nance, and Policies and recommendations to address governance
challenges.

4.2. Challenges for governance

Major challenges fell into three broad categories: environmental,
socioeconomic, and problems of governance itself (Table 3). Twenty-six
papers (66.7% of the sample) mentioned all three categories of

Urban/Built/Green Space

Arable Land/Soil
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challenges. Seven papers discussed both environmental and socioeco-
nomic problems for governance, and four papers focused on socioeco-
nomic problems and problems of governance itself. Two papers
discussed a single category of governance challenges — one focused on
environmental dimensions, and the other on problems of governance
itself.

4.2.1. Environmental challenges

Environmental challenges encompassed four types: environmental
degradation, biodiversity loss, climate change, and intensification-
urbanization. Thirty-four (87%) of the papers discussed one or more
environmental challenges. In addition, 29 of these papers also discussed
socioeconomic challenges, and 23 mentioned problems of governance
itself.

Environmental degradation was the most frequent — and broadest —
type of environmental challenge, recognizing anthropogenic processes
impacting the availability and conservation of CPR and ES (Table 3).
Degradation included deforestation and forest degradation (e.g., Haus-
ner et al.,, 2015; Kitamura and Clapp, 2013; Neitzel et al.,, 2014),
degradation of land or pasture (e.g., Baumgartner et al., 2010; Shimada,
2015; Ulgiati et al., 2011), land use change and resource fragmentation
(e.g., Kaye-Zwiebel and King, 2014; Reid et al., 2014; Smid Hribar et al.,
2015), soil erosion (e.g., Dixon and Carrie, 2016; Kolinjivadi et al., 2014;
Polman et al., 2016), decreasing water quality (Magner et al., 2011;
Mulatu et al., 2014); pollution (e.g., Everard et al., 2013; Hoffmann,
2011; Molnar et al., 2015), fisheries decline (e.g., Ban et al., 2015;
Martin et al., 2016; Polman et al, 2016), coral reef degradation
(Dunning, 2015) and general decline or overuse of ecosystem services or
natural resources (e.g., Castilla, 2016; Duraiappah et al., 2014; Kinin-
month et al., 2015). Overall the studies recognized that the challenges
facing ES and CPR governance were multiple, interconnected, and
nontrivial.

Table 3
Frequency of papers mentioning environmental challenges and conjunctions
with socioeconomic challenges and problems of governance itself.

Environmental # of papers In conjunction with In conjunction with
challenges (% of problems of socioeconomic
(N=34) N =34 governance itself challenges
# (%) # (%)
Environmental 29 (74.4%) 23 (79.3%) 29 (100%)
degradation
Biodiversity loss/ 10 (25.6%) 10 (100%) 10 (100%)
conservation
Climate change 5 (10.3%) 4 (80.0%) 5 (100%)
Intensification 6 (15.4%) 5 (83.3%) 5 (83.3%)
/urbanization

Coastal/Island/Marine

= <Group1l
= ==Group 2

Group 3
reshwater/Wetland/ seee Group4

Aquifer e Group 5

Fig. 1. Radio graph of clusters by component resource bases.
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Of the ten papers that examined Biodiversity Loss/Conservation,
nine (90%) also discussed at least one other type of environmental
degradation, such as deforestation or fisheries decline. All of the papers
discussing biodiversity loss or conservation noted problems related to
governance itself. Of the five papers that discussed climate change, three
recognized environmental degradation, including desertification (i.e.
Reid et al., 2014), fisheries decline (i.e. Martin et al., 2016), or defor-
estation (i.e. Kitamura and Clapp, 2013). Intensification of land use and
urbanization received attention in six papers, and four of these pointed
to related environmental degradation processes (i.e. Fisher et al., 2010;
Martin et al., 2016; Neitzel et al., 2014; Unnikrishnan and Nagendra,
2015).

All clusters included papers that discussed environmental degrada-
tion in some form. Half of the papers in the Forest & Grassland cluster
mention biodiversity as an issue, but it was not identified as a challenge
in the Freshwater with Forest cluster, and only one paper in the Coastal-
Marine-Fisheries cluster discussed it. Intensification-Urbanization
included land use intensification and conversion, and expansion of
urban, suburban or peri-urban areas. Only six of the papers addressed
urbanization and intensification (referring to increased intensity of land
use and technification), but for these, it was a central concern and was
prominent in the Freshwater with Forest cluster (Table 4).

4.2.2. Socioeconomic challenges

Socioeconomic challenges for governance appeared in 37 papers
(94.9%) of the sample, and fell into three broad categories: meeting
human needs, conflicts, and socioeconomic disparities. Meeting human
needs emerged as the most prevalent socioeconomic challenge (Table 5).

4.2.2.1. Meeting human needs. Human needs were explored in a variety
of ways. Twenty-six papers (66.67%) explored human needs with a
strong focus (two or more mentions throughout the paper), while two
papers mentioned needs vaguely (with a single mention). A concern for
human needs occurred across all clusters, but was especially prominent
in the Coastal-Marine-Fisheries and Freshwater with Forest clusters,
where 83% and 80% of papers, respectively, revealed a strong focus on
human needs (Table 6).

Examples of human needs included livelihoods dependent on the
availability of provisioning ES, such as fodder grass, edible plants, and
grazing livestock (Unnikrishnan and Nagendra, 2015; Reid et al., 2014).

Table 4
Type and frequency of environmental challenges by cluster*.
Resource Environmental Biodiversity Climate Intensification-
System degradation loss (% of change urbanization
Clusters (% of cluster) cluster) (% of (% of cluster)
(Cluster cluster)
Size)
Coastal- 4 (66.7%) 1 (16.7%) 1 1 (16.7%)
Marine- (16.7%)
Fisheries
6)
Forest & 5 (62.5%) 4 (50%) 2 (25%) 1 (12.5%)
Grassland
®
Grassland, 6 (66.7%) 4 (44.4%) 2 1(11.1%)
Air & (22.2%)
Arable
Land
Freshwater 8 (80%) 0 (0%) 0 (0%) 3 (30%)
& Forest
10
Multiple 6 (100%) 2 (33.3%) 0 (0%) 0 (0%)
resource
bases (6)
Total (% of 29 (74.4%) 10 (25.6%) 5 6 (15.4%)
sample) (12.8%)

" Clusters included multiple types of environmental challenges.
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Table 5
Frequency of papers mentioning socioeconomic challenges and conjunctions
with environmental challenges and problems of governance itself.

Socioeconomic # of In conjunction with In conjunction with
challenges papers problems of environmental
(37 of 39 papers) (%) governance itself challenges

# (%) # (%)

Meeting human 28 24 (85.7%) 24 (85.7%)
needs (71.8%)
Conflicts 19 17 (89.5%) 17 (89.5%)
(48.7%)
Socioeconomic 18 14 (87.5%) 17 (94.4%)
disparities (46.2%)
Table 6
Focus on human needs by resource system cluster.
Resource system  No focus on Weak focus Strong focus Total N
clusters human needs  on human on human (% of
needs needs cluster)
Coastal-Marine- 1 0 5 6 (83%)
Fisheries
Forest & 2 1 5 8
Grassland (62.5%)
Grassland, Air & 4 1 4 9
Arable Land (44.4%)
Freshwater with 2 0 8 10 (80%)
Forest
Multiple 2 0 4 6
resource bases (66.6%)
Total (% of all 11 (28.2%) 2 (0.51%) 26 (66.67%) 39
papers) (100%)

Polman et al. (2016) examined conch fisheries and goat grazing, which
depended on access to commons. Studies of Payment for Ecosystem
Services (PES) Programs notably considered implications for human
needs. Neitzel et al. (2014) noted that community members with lower
incomes viewed PES as a threat to their subsistence activities based on
resource extraction. Several discussed subsistence pastoral economies
dependent on the production of meat, milk or dung (Baumgartner et al.,
2010; Kaye-Zwiebel and King, 2014).

Other papers mention human needs in relation to site conditions.
Mulatu et al., (2014, p. 26), for instance, observed that in their Kenyan
case study, agricultural resources were inadequate to meet basic needs.
Working in rural Mexico, Monroy-Sais et al. (2016) found that condi-
tions of communal forests, including topography, biodiversity (number
of useful plants), and provision of ES, influenced subsistence activities
and collective action for conservation.

Thirteen papers discuss freshwater: eight in the Freshwater with
Forest cluster, four in the Multiple Resources cluster and one in the
Forest & Grassland cluster. Water availability and quality can affect
diverse actors. For example, Mongruel et al. (2011) discussed farmers,
fishers, and inhabitants’ needs for drinking water. Goods produced by
grasslands received attention in ten papers; the remaining three papers
emphasized other resources.

4.2.2.2. Conflicts. Nineteen papers (49%) discussed conflicts with im-
plications for ES-CPR governance. We identified five types of conflict
(Table 7).

When examined across the five clusters, the lowest frequency of
conflict appears in the Coastal-Marine-Fisheries cluster (33% of the
cluster), while the highest frequency is found in the Forest & Grassland
cluster (63% of the cluster reported conflict). Horizontal conflicts, the
most common type (6 papers), were distributed evenly across three
clusters: Forest & Grassland, Freshwater with Forest, and Multiple
Resource Bases.

Five articles explored two or more kinds of conflicts. For example,
Jupiter et al. (2014) described conflicting development potentials,
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Table 7
Types of conflict.
Types of conflicts Definition Examples
(19 papers)
Horizontal Conflicts over access to scarce Baumgartner et al.
(6 papers) resources among local actors, (2010);Mongruel et al.
such as different ethnic groups (2011)
Vertical Conflicts between local and Hansen et al. (2015);
(4 papers) higher-level actors, as between Reid et al. (2014)

the state and local communities
over top-down interventions
Conflicts related to contrasting
development goals, such as
traditional land use vs. tourism
Conflicts resulting from unequal

Competing goals (4
papers)

Kitamura and Clapp
(2013);Polman et al.
(2016)

Social inequity (3 Lakerveld et al. (2015);

papers) rights to use resources Shimada (2015)
World view Conflicts arising from conflicting ~ Duraiappah et al.

contradictions (2 strategies and convictions that (2014);Smid Hribar

papers) pose barriers to effective et al. (2015)

governance

which were associated with conflicts over access to limited resources on
the island study site. Conflicts were often related to scarce resources,
unequal distribution, or lack of consensus on development goals. Few
papers explicitly described the actors involved in conflicts. Ownership of
the given ES/CPR varied from a single owner (government, NGO) to
multiple types of owners or communities / collectives with joint rights.
Most of these articles pointed to underlying issues that informed con-
flicts. These included poorly defined property rights, contradictory in-
stitutions and regulations, demographic changes, and a decline in
arrangements associated with effective governance, such as reciprocity,
active management, and local, participatory institutions (e.g., Mon-
roy-Sais et al., 2016).

4.2.2.3. Socioeconomic disparities. Eighteen papers (46.2%) discussed a
range of socioeconomic disparities that posed challenges for gover-
nance. These encompassed inequities and problems related to poverty,
injustice, power differentials, contrasting access to ES, and social status
(e.g., social class, caste, gender, ethnicity, religion). Social change pro-
cesses linked to societal inequities can destabilize effective, traditional
ES-CPR governance (Smid Hribar et al., 2015), such as unmanaged
tourism (Polman et al., 2016), market failures (Kallis et al., 2013) and
outmigration (Shimada, 2015). Socioeconomic disparities were repre-
sented in all of the resource base clusters, and often interacted with
problems inherent in governance itself.

4.2.3. Problems of governance itself

Appearing in 79.5% of the papers, problems of governance itself
occurred in association with other challenges that can impede or un-
dermine efforts to address environmental, socioeconomic and develop-
ment challenges. Problems of governance itself were diverse. They
included corruption, management issues, institutional mismatches
across scales, lack of institutional fit (e.g., inappropriate policies and
rules that did not fit the local circumstances), and policies that create
disincentives or otherwise lead to undesirable outcomes for ES-CPR and
human conditions. For example, Polman et al. (2016) found certain PES
measures intended to improve ES that distributed benefits inequitably,
which resulted in a loss of community support and a decline in ES-CPR
conditions. This study also noted that poor leadership and unstable
governments could inhibit constructive governance and management of
ES.

Inappropriate or poorly fit policy tools and unintended governance
consequences appeared prominently in the papers assessing PES pro-
grams. Seven papers recognized risks or shortcomings of PES (Fisher
et al., 2010, Handberg and Angelsen, 2015; Kallis et al., 2013; Kitamura
and Clapp, 2013; Monroy-Sais et al., 2016; Mulatu et al., 2014; Neitzel
etal., 2014). Kallis et al. (2013) and Monroy-Sais et al. (2016) noted that
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PES only included participants with secure land rights. Similarly,
Handberg and Angelson (2015) found that PES contributed to elite
capture. Thus certain PES projects excluded the poorest (the landless
and disenfranchised) and exacerbated local inequalities to the detriment
of ES-CPR conservation.

Management challenges, identified in association with the term
"management” or "manage" appeared in 29 of the 31 papers that iden-
tified problems of governance itself. Only a few papers distinguished
between governance and management (e.g., Ban et al., 2015; Dunning,
2015; Monroy-Sais et al., 2016). Where specified, management was
discussed in terms of operational procedures and activities (e.g. moni-
toring, delimitations, specific practices), while governance was recog-
nized implicitly as the exercise of authority. In general, ES-CPR
management challenges interact with policy contexts and governance
arrangements as well as broader socioeconomic, spatial, and environ-
mental contexts. As examples, Chand et al. (2015) found better forest
management outcomes among those closer to government offices, which
provided access to information, recommended practices and technical
support; Monroy-Sais et al. (2016) discussed management discrepancies
and government incentives that risked exacerbating degradation.

Corruption was identified as a problem for governance in three pa-
pers (Duraiappah et al., 2014; Dunning, 2015; Neitzel et al., 2014). Two
papers explored institutional mismatches across scales for access, pro-
duction, delivery and use of ES (Duraiappah et al, 2014;
Gomez-Baggethun et al., 2013). Gomez-Baggethun et al. (2013) studied
southwestern Spain, where increasing regulatory control by
national-level governments has progressively eroded local institutions
for managing communal lands, thus impacting ES. Hoffman (2011)
critiqued perverse incentives, in particular those that privilege provi-
sioning services with negative implications for other ES.

4.2.4. Combinations of governance challenges

Linkages between environmental and socioeconomic challenges are
well established. Twenty-six papers recognized multiple governance
challenges that covered all categories: environmental, socioeconomic,
and governance itself. This combination of challenges represented a
majority of papers in four resource system clusters: Forest & Grassland,
Grassland, Air & Arable Land, and Freshwater with Forest. Notably, 37
papers that identified socioeconomic problems for ES-CPR governance
discussed them in relationship with environmental problems or prob-
lems of governance itself, or both.

4.3. Policies and recommendations to address governance challenges

Approaches to address governance challenges encompassed discus-
sion of existing, historical, or proposed policies relevant to the paper
topic. Examination of policy dimensions included recognition of past
interventions and their outcomes, and critical assessments of current
policies and programs. Papers tended to conclude with recommenda-
tions that frequently transcended policy options. First, we discuss the
identified policy tools, then move on to the recommendations that
emerged.

4.3.1. Policy tools

All of the papers discussed policy tools as means to address ES-CPR
governance challenges. Thirty-five papers (89.7%) identified multiple
policy tools. The most frequently discussed policy instruments fell in the
IPBES (2018) category of rights-based and customary norms (84.6%),
and with one exception, these were recognized in combination with
other policy approaches (Table 8). Twelve papers (30.7%) discussed
three of the four categories of policy instruments, and seven papers
encompassed all four types of policy instruments. Socioeconomic and
information-based policies appeared the fewest times (21 papers,
53.8%). Each broad category contains multiple instruments. For
example, Economic & Financial Tools include subsidies, taxes, and
market-based tools. PES, discussed in eight papers, was the most
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Table 8
Policy tools identified in papers.
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Table 9
Synthesis of recommendations to improve governance.

Number of
papers
(% of sample)

Type of policy tool
(IPBES 2018)

In conjunction with other policy
instruments [# papers (%)]*

Legal & Regulatory 31 (79.5%) 30 (96.7%)

Economic & 23 (58.9%) 23 (100.0%)
Financial

Social & 21 (53.8%) 19 (90.5%)
Information-based

Customary & Rights- 33 (84.6%) 32 (96.9%)
based

" 34 papers recognized multiple policy tools.

prevalent of the market-based interventions.

Policy tools convey different degrees of formality; from highly formal
Legal & Regulatory to less formal or informal Customary & Rights-based
tools. The pool of investigated papers recognized redistribution patterns,
such as sharing (Boafo et al., 2016; Lakerveld et al., 2015), and other
informal cultural practices that support effective ES-CPR management.
These fit the category of Customary Norms and Rights-based tools. For
these cases, close social relationships, internal cohesion and social net-
works play crucial roles. Such customary arrangements merit attention
because numerous CPR studies identify customary norms as integral to
long-enduring CPR regimes (Ostrom, 2005, 1990). Recognizing
customary norms within formal policy tools (or at least allowing
persistence of local norms) may enhance applied efforts and outcomes
for ES-CPR governance as well as cultural survival.

Papers presented policies in several ways: as creating or exacerbating
governance challenges (e.g., Gomez-Baggethun et al., 2013; Hansen
et al., 2015; Jupiter et al., 2014; Magner, 2011; Neitzel et al., 2014), as
legal frameworks for governing ES-CPR (e.g., Ban et al., 2015; Chand
et al.,, 2015; Farley et al., 2015; Kitamura and Clapp, 2013), or as
components of effective (ostensibly sustainable) governance (Molnar
et al., 2015).

4.3.2. Recommendations

Recommendations cover a wide range of topics, which we structured
in broad categories and subcategories (Table 9). All of the papers offered
at least one recommendation to address governance challenges. Thirty
papers (76.9%) offered two to five recommendations, with a mode of
two recommendations (43.6%). Recommendations were distributed
across diverse combinations of governance challenges (Table 8). Calls
for institutional changes (24 papers; 62%) occurred most frequently.
Recommendations often identified communities as key actors. Recom-
mendations to improve ecosystem management tended to occur in as-
sociation with recommendations to support communities’ participation
in governing their own natural resources and benefitting from the CPR
and associated ES. Nearly half (49%) of the sample identifies a need for
more research to clarify certain findings or explore gaps in knowledge. It
is followed closely by recommendations for increased understanding by
incorporating existing knowledge and broadening perspectives (18 pa-
pers, 46%). As noted by Martin et al. (2016), research gaps limit our
understanding of linkages among ES. They recommend further research
to comprehend better how changes in one type of ES impact others.

The categories of recommendations generally apply to more than one
type of governance challenge. The exception is the category of "Rec-
ommendations Towards Improvement of Ecosystems and Their Man-
agement," which focuses on solving environmental challenges for ES-
CPR governance. The other categories pose recommendations appro-
priate for a range of environmental and socioeconomic challenges, as
well as problems of governance itself. Certain recommendations appear
as an umbrella approach for multiple and linked challenges. Clearest
examples exist with "Avoid One Size Fits All Approaches (Avoid pana-
ceas)" and "More Research Needed," which often appeared with nearly
these same phrases. The majority of the recommendations (68%) are

GENERAL RECOMMENDATIONS (8 papers)

e Use practical tools

e Develop effective and holistic governance measures for both social and ecological
factors

Transform the current economic system to find alternative ways of integrating

nature and economics (to counteract unsustainable processes, commodification,
extractive markets, and inequity).
RECOMMENDATIONS TOWARDS IMPROVEMENT OF ECOSYSTEMS AND THEIR
MANAGEMENT (6 papers)
Strengthen the multifunctionality of the resource system
Limit waste emissions
Raise public awareness on necessity of particular resource management
Create new demand for local renewable resources
Protect the environment
Remove perverse incentives and provide positive incentives
RECOMMENDATIONS TOWARDS INSTITUTIONAL CHANGES (24 papers)
e Strengthen existing or create new institutions and processes (including adaptive
governance and management, or PES)
Call for soft institutional change towards empowering local communities, collective
action and participative approaches
e Strengthen government leadership and improve legislation
o Fit interventions to local circumstances and values (limit top-down regulation)
RECOMMENDATIONS TOWARDS INCREASING UNDERSTANDING (18 papers)
Recognize linkages between resources, benefits and actors
Improve/enhance understanding of specific challenges and learning for adaptation
Include local/traditional knowledge
Learn from other contexts and concepts (e.g. from ES)
Gather data/do an assessment
Include field experiments
RECOMMENDATIONS TOWARDS INCREASING EQUITY AND JUSTICE (6 papers)
e Distribute resources more equitably across various actors (social, institutional and
policy approaches)
AVOID ONE-SIZE-FITS-ALL APPROACHES (Avoid panaceas) (7 papers)
MORE RESEARCH NEEDED (19 papers)

e o o o o o

associated with the 26 papers (67% of the total sample) that address all
three categories of challenges: environmental and socioeconomic chal-
lenges as well as problems of governance itself. This group covered all of
the synthetic categories of recommendations, as did the group of seven
papers that addressed both environmental and socioeconomic
challenges.

The three most prevalent recommendations (suggesting institutional
change, increasing understanding, and the need for more research)
appear in all the clusters (Fig. 2). Curiously, the Coastal-Marine-
Fisheries cluster lacked papers that made general recommendations,
neither did they offer recommendations for improving ecosystems and
their management, nor for increasing equity and justice.

Focus on conflict resolution: Although every category of recom-
mendation appeared in the group of 19 papers discussing conflict, the
vast majority (63.2%) of Conflict Resolution Mechanisms (CRM) fell in
the category of recommendations towards institutional change. In some
cases, researchers identified effective local CRM arrangements (Boafo
et al., 2016; Molnar et al., 2015), and presented them as examples to
follow. Other instances received recommendations to improve local
CRM arrangements, typically through informal CRM using soft institu-
tional change (9 papers). The latter refers to modes of governance that
prioritize local collective agreements, in contrast to the imposition of
legalistic, top-down decision-making that characterizes hard institu-
tional change. According to Mongruel et al. (2011), soft institutional
changes that involve greater participation can be more effective than the
external imposition of restrictive rules. By contrast, four cases of conflict
recommended formal, external CRM. In Tanzania, Fisher et al. (2010)
reported numerous actors in conflicts over water and recommended a
PES program. However, other studies found that PES spurred conflict (e.
g., Neitzel et al., 2014, Monroy-Sais et al., 2016). Another case explored
conflict over customary rights to land and marine resources on Pacific
islands (Jupiter et al., 2014), and suggested an Integrated Island Man-
agement approach to foster adaptive management and sustainable
resource use. These CRM occurred in conjunction with
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Fig. 2. Heat map indicating types of recommendations by cluster.

recommendations to increase understanding and to conduct more
research of CRM (9 papers). Four papers considered only theoretical or
conceptual CRM approaches, fitting with general recommendations or
recommendations for equity and justice.

5. Discussion and synthesis

Overall, we identified seven main findings related to aspects of
governance that emerged from the data extracted from the 39 papers at
the nexus of ES-CPR research. We also point to knowledge gaps. These
are discussed below.

5.1. Local actors matter in governance

CPR literature generally pays attention to local actors and how they
govern their resource base, while the majority of the ES literature looks
more broadly at the ecosystem scale. The sample points to the impor-
tance of local actors in effective governance and management, consis-
tent with a focus on CPR and attention to local ES-CPR uses. To varying
degrees, these papers recognize customary rights, traditional knowl-
edge, and potential for community-based governance in which informal
arrangements foster equitable access to and sustainability of ES and
CPR. Further, the sample broadly recommends institutional changes that
empower local actors, encourage participatory processes, and support
informal approaches to improve understanding and foster innovation for
improved governance of ES and CPR. In general, the papers recognize
that customary norms may better support ES-CPR governance than
externally imposed regulations, and contribute to cultural survival
where indigenous groups and their CPR are involved.

5.2. Institutional mismatches exist across governance levels

A number of papers mentioned inappropriate policies and unantici-
pated consequences of interventions, as found in the PES examples.
High-level governing bodies often lack knowledge of the local ES-CPR
and socioeconomic contexts, which can lead to perverse incentives. At
the same time, local populations and organizations may benefit from

information from alternative perspectives and knowledge (e.g., from
scientists). Better communication and knowledge sharing could prevent
inappropriate policies. Policies would be more likely to achieve inten-
ded ES-CPR gains if higher-level regulatory agencies and governance
bodies were to develop greater appreciation, recognition and support of
local capacity for governance. In complementary findings, Gatto (2022)
uses case studies of water governance to propose a commons framework
in which interplay among public, private and civil society actors gen-
erates multiple governance solutions for resilient communities and
sustainable development.

5.3. Conflicts can emerge over rights of access and ownership

This analysis suggests that complexity or uncertainty about use rights
or ownership contributes to or exacerbates conflicts, and indicates
governance shortcomings. A large body of literature points to the
importance of clear property rights for effective resource management,
thus poorly defined property and use rights, or struggles among over-
lapping or competing owners, are likely to be the cause of governance
failure. It was unclear whether this was accidental or intentional (e.g. in
undemocratic states?). It is possible that internal conflicts arise due to
free riders or difficulties related to changes in property rights systems.
Conflicts also emerged when external powers threatened local ar-
rangements, compelling affected actors and communities to resist.

5.4. Contradictory governance arrangements may lead to conflicts

A conflict has diverse origins, and this sample revealed cases in
which contradictions among institutional arrangements and regulations
led to a conflict (e.g., Monroy-Sais et al., 2016). Furthermore, institu-
tional arrangements and their distributive consequences can be chal-
lenged and contested for actors, social groups and different strata of
society. More broadly, the relationships between conflicts and gover-
nance are apparent but inconsistent. A conflict can disrupt established
governance and fragment society; simultaneously, it may connect social
units and enable dynamic societal adaptation. Thus conflicts can be seen
as a motor of social change (e.g. Elias, 1970; Dahrendorf, 1986) and
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collective actions (e.g. (Goluza et al., 2021)).
5.5. Soft institutional change can support conflict resolution

Considering the diverse types of conflict and their resolution mech-
anisms, soft institutional change is apparently viewed as an effective
mechanism for addressing horizontal conflicts and clashes over socio-
economic and institutional development, as well as for addressing con-
flicts over inequitable access to resources. It is noteworthy that soft
institutional change, with its focus on local-level collective engagement,
is not proposed for top-down conflict resolution, but for wide partici-
pation of local actors and institutions in problem solving. More recent
work also offers support for soft institutional changes in community-
based collective action (Nguyen et al., 2022).

5.6. Correlations among governance challenges are elusive

The papers overwhelmingly recognized multiple challenges for
governance, and offered multiple recommendations. As a result, chal-
lenges and recommendations created "multiple to multiple" combina-
tions that confounded identification of correlations. Thus the analysis
reveals a shared recognition of complexity and interrelationships among
governance challenges, for which there are neither simple nor singular
policy remedies. Moreover, a lack of data and gaps in understanding are
widely acknowledged, as evidenced by the widespread recommendation
for more research, and advice against one-size-fits-all solutions (pana-
ceas). In addition, recommendations point to incorporating traditional
knowledge and local perspectives to improve understanding. These
recommendations recognize the potential for tailoring governance in-
terventions to specific local conditions and recognizing customary rules,
in keeping with evidence that successful CPR governance correlates with
institutional arrangements appropriate for the locale (Ostrom, 2005;
Cox et al., 2010).

5.7. Recommendations focus on socioeconomic challenges and problems
of governance itself

Most of the studies (85%) involved collaboration among natural and
social scientists and sometimes practitioners (Rodela et al., 2019), and
focused on questions regarding human misuse of natural resources. In
this context, a majority of the recommendations address socioeconomic
challenges and problems of governance itself that often underlie natural
resource degradation. This implies a recognition that meeting human
needs, resolving conflicts, and mitigating societal inequities and
governance shortcomings are foundations for improving ecological
conditions and ES-CPR governance. The prevalence of recommendations
favoring Customary and Rights-based tools suggest that research on
governance at ES-CPR has been oriented toward local levels, incorpo-
rating a trend toward soft institutional approaches rather than external
interventions. Most papers present multiple policy recommendations,
some of which have synergistic and overlapping aspects. For example,
calls for increased local participation and soft institutional changes have
synergies with recommendations for improving equity and justice,
which are recognized as part of effective governance (cf. Loft, 2020). At
the same time, most of the papers seem to assume that recommendations
would be mutually reinforcing. Few papers (e.g., Duraiappah et al.,
2014) recognize the potential for contradictions, mismatches, and
trade-offs among various policy instruments. It is hard to find policies
that do not involve trade-offs across environmental and socioeconomic
priorities. As the papers on PES reveal, it can be difficult to foresee
whether policies will result in unintended consequences for equity or
sustainability.

Only a few papers recognized that internal conflicts, unstable gov-
ernments, corruption, or other governance failures can undermine even
well-designed projects (e.g., Monroy-Sais et al., 2016; Polman et al.,
2016). Underlying conflicts and systemic problems may also be difficult
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for researchers to detect, especially if people find it risky to share their
understanding, or if researchers unwittingly align themselves with a
certain side or entity in a conflictive situation.

5.8. Knowledge gaps in ES-CPR research

In part, the gaps and oversights discovered in this sample reflect
adherence of researchers to well-focused questions and observations,
which may limit analyses to proximate factors and exclude underlying
drivers. Although most papers acknowledge the interconnectedness of
socioeconomic, environmental and governance issues, it remains rare to
find analyses that approach problems systemically, and with respect to
an inequitable global system. This gap merits research prioritization. By
inadequately examining the interconnections and feedbacks among
various dimensions in an ES-CPR system, and impacts of global pro-
cesses (e.g., international markets, climate change), researchers and
decision-makers may propose inadequate or inappropriate remedies.
They also risk underestimating or overlooking unintended consequences
resulting from programs and policies, leading to governance tragedies
instead of remedies.

Issues of equity and justice underlie many of the social dilemmas
related to interdependent ES and CPR governance. Only six papers
offered recommendations to improve equity and justice, an integral
dimension of sustainability, indicating further attention needed in this
area. Similarly, ethical dimensions of CPR and ES governance — which
resonate with equity and justice — receive little mention in this data set.
An exception is Castilla (2016), who discusses the need for practical
environmental ethics and personal ethical responsibility as integral to
transitioning to sustainability. Recently, researchers studying commons
governance and policy making (e.g., Peredo et al., 2020) and ecosystems
services conservation and policies (e.g., Jax et al., 2013) have focused on
ethical issues, suggesting that the area may be gaining recognition but
merits more attention at the intersections of ES and CPR.

Underlying these gaps exists an obscure challenge: it can be difficult
to conduct research that critically examines societal and political
structures which perpetuate ineffective governance and incentivize
processes associated with ES and CPR degradation. In certain situations,
powerful interests impede research that could reveal governance fail-
ures, unvarnished facts or corruption. Three papers expressly discussed
systemic problems for environmental governance. Kallis et al. (2013)
critiqued the commodification of nature, and recommended distributive
justice and equality among their criteria for improved governance.
Lopes et al. (2015) examined distributive issues, and argued that the
"straightjacket of neoclassical theory" would have to be broken to open
paths to alternative ways of integrating nature and economics.
Baumgartner et al. (2010) noted that adaptive governance ultimately
requires transformations in the global economic system.

6. Conclusions

The analysis highlights both the need and the challenges of crafting
better governance arrangements and institutions (formal and informal
rules) to sustain CPR and ES. Indeed, concern for sustainability appears
to underlie and inform many of the recommendations that appeared in
the dataset. This review indicates that research at the intersections of ES
and CPR is merging the strengths of both fields. The sample included
many diverse authorship teams, and those that were most diverse
(natural scientists, social scientists and practitioners representing
expertise in ES, CPR and applied work) were more likely to recognize
strong interactions among ES and CPR (Rodela et al., 2019). More
broadly, this review conveys that the challenges affecting CPR and ES
governance are multidimensional and multilevel issues. This outcome
highlights the conundrums of improving governance of interdependent
ES and CPR, where diverse actors struggle for access and control under
conditions of inequitable power relations across disparate spheres of
knowledge and scales of influence. While these struggles complicate
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efforts to achieve sustainable management and governance, the research
recognizes the potential utility of practical approaches and concrete
steps. Specifically, the review suggests the emergence of a consensus
that ES-CPR governance outcomes would improve through institutional
changes that empower local actors, support collective action, increase
participation of diverse actors in governance, and achieve better align-
ment of legislation with local conditions. Recommendations to improve
understanding point to incorporating local and traditional knowledge,
learning across different contexts, and paying attention to linkages
among different actors and resources. These recommendations resonate
with other research calling for engaged science with society (Steger
et al., 2021). While we have limited comprehension of how current
ES-CPR governance failures can be transformed to achieve sustainabil-
ity, justice and equity (e.g., Pahl-Wostl and Patterson, 2021), it is clear
that innovative and inclusive approaches must be found. Given the
multidimensionality and urgency of ES and CPR governance challenges,
it appears that collaborations and knowledge exchanges among ES and
CPR researchers, practitioners, local actors, and other involved actors
can offer a promising approach for building better understanding and
transformation toward improved governance for sustainability of
interdependent ES and CPR. Given the diversity of local contexts and of
ES and CPR interactions, more research will be crucial to identify and
implement effective, locally appropriate governance approaches that
foster ES and CPR sustainability.
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