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ABSTRACT
It has become axiomatic that collective action is core to overcoming commons dilemmas.
However, the popularity of the commons dilemma framing has led to its decoupling
from canonical common-pool-resource cases. This decoupling is especially problematic
for theorizing under what conditions collective action would emerge to solve complex,
large-scale environmental problems, such as climate change, biodiversity loss, or ocean
hypoxia. We argue that there is an over-emphasis on using diagnostic tools (e.g., the
design principles), which has come at the expense of theory building for non-canonical
cases. Canonical cases, such as fisheries, forests, or irrigation networks, rely on situations
where salience of social dilemmas arises from joint costs and benefits actors face from
allocating and sustaining a shared pool of livelihood-dependent resources. By expanding
the commons definition to more generally mean shared needs or benefits, such as
ecosystem services, the consequences of uses in large-scale CPRs, such as pollution,
become less obvious. In this paper, we argue that it is particularly urgent to generate a
revised theory of collective action for these types of cases, where environmental bads
are core to the social dilemma. We contend that Ostrom’s design principles represent a
particular set of solutions to several interconnected and foundational aspects of group
problem-solving: generating salience, achieving widespread participation, and ensuring
compliance over time. We argue that reconceptualizing how particular institutional
arrangements address salience, participation, and compliance can expand CPR theory’s
applicability to these large-scale problems and help to clarify the role that collective
action can play in solving these pressing challenges.
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INTRODUCTION: THE RELEVANCE OF
COLLECTIVE ACTION
More than 50 years have passed since the seminal
arguments on collective action focused on its limitations
for solving problems of governance (Olson 1965; Hardin
1968). These contributions led to foundational theoretical
advancements revealing that collective action had been a
consequential feature of local environmental governance
for generations and a positive force for sustaining
environmental resources (McCay & Acheson 1987; Feeny
et al. 1990; Ostrom 1990). Yet, environmental problems
have become increasingly regional and global in nature
since the Great Acceleration (Steffen et al. 2015) and often
reflect the cumulative effects of negative externalities and
public good dilemmas, such as climate change, biodiversity
loss, and ocean hypoxia. Our theoretical understanding of
how collective action can contribute to solving these largescale problems remains limited (Ostrom 2009; Berge & van
Laerhoven 2011; Stern 2011; Araral 2014; Anderies et al.
2016; York et al. 2021).
In this paper, we argue that we need to expand on
current theory to explain why collective action will emerge,
expand, and persist to address large-scale environmental
problems. We contend that one of the major barriers to
expanding theory on collective action is the popularity
and use of Ostrom’s design principles (Table 1), which
we suggest has created an over-emphasis on problem
diagnosis at the expense of theory-building. This is neither

an entirely new critique (see Quintana & Campbell 2019 for
an overview of critical commons scholarship) nor a critique
of the design principles themselves. What we argue is
that too often institutional analyses, including the socialecological system (SES) framework (Ostrom 2007), apply
the design principles as a diagnostic approach to identify
symptoms with an assumed “known” path to a solution
rather than build a broader theoretical understanding
of diverse conditions under which collective action can
emerge and support sustainable management. Here, the
assumed “known” path is that if the design principles apply,
then collective action through local community-based
management can achieve sustainable management. If
it is not possible to achieve the design principles within a
given environmental problem (e.g. because the boundary
conditions cannot be changed), the diagnostic approach
hits a dead end and it is assumed collective action is not
feasible to resolve the dilemma.
Many environmental problems have the features
of common-pool resources (CPRs), where there are
competitive, zero-sum uses (i.e., rivalry conditions) and it
is difficult to prevent people engaging in those uses (i.e.,
excludability conditions). These dynamics create a social
dilemma where short-term individual benefits are pitted
against collective, long-term costs (Dietz et al. 2002). In
practice, many scholars (ourselves included) have looked
for the conditions of a CPR dilemma and then attempted
to see if the design principles are applicable (Table 1). We
think this approach often leads to a poor fit for the design

Design Principle 1

Clearly defined boundaries
The boundaries of the resource and individuals with rights to use the resource are clearly defined.

Design Principle 2

Proportional equivalence between benefits and costs
Those who use the largest proportion of a resource are required to pay the highest proportion of the costs (monetary or
otherwise) and that rules address local conditions.

Design Principle 3

Collective-choice arrangements
Individuals who are impacted by rules relating to the resource are included in the group that can modify these rules

Design Principle 4

Mutual Monitoring
The resource and resource users can be jointly monitored to ensure the accountability of resource users to agreed-upon rules
or norms

Design Principle 5

Graduated sanctions
Sanctions (typically applied by other resource users) will apply to resource users who violate operational rules, with these
sanctions increasing for repeat or more severe offences

Design Principle 6

Resolution mechanisms
Low-cost, local arenas to resolve conflicts among users (or between users and officials) are available

Design Principle 7

Minimal recognition of rights to organize
The rights of users to design their own institutions and rules to manage resource use are not disputed by officials

Design Principle 8

Nested enterprises
The aforementioned design principles are organized across multiple organizational layers appropriate to the scale of the
resource system, whereby lower-level units are nested inside of higher-level units of governance.

Table 1 Ostrom’s Design Principles for self-governance of common pool resources (adapted from Ostrom 1990).
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principles as a group, where some seem highly applicable
while others may be impractical (e.g., Stern 2011; Graham
et al. 2019; Niemiec et al. 2020). This results in ambiguity
for when and why the design principles are relevant as
indicators for effective collective action. We propose
that CPR research needs to return to theory-building on
the emergence and persistence of different forms of
collective action to better understand how we can achieve
sustainable governance arrangements for larger-scale
environmental dilemmas.
We consider the design principles to be highly applicable
to the specific circumstances that Ostrom (1990) identified
in her case studies in Governing the Commons. In these
types of “canonical” cases, there are a mostly static
number of people in the group, where livelihoods are highly
dependent on a shared resource, and the consequences
of non-cooperation are evident and mutual. Scholars
have noted the presence of the “big five” types of CPR
studies where these conditions are often present: fisheries,
pasture, forests, irrigation systems, and water resources,
such as aquifers (van Laerhoven et al. 2020). For these
types of cases, a diagnostic approach is feasible and useful
for supporting sustainable management. However, in our
own research on agri-environmental governance, which
intersects with climate change, biodiversity loss, and ocean
hypoxia, CPR theory struggles to explain how collective
action will emerge, expand, and be sustained in these
large-scale problems. Other studies have similarly noted
the limitations of CPR theory (c.f., Kerr 2007; Stern 2011;
Araral 2014; Fleischmann et al. 2014; Villamayor-Tomas
et al. 2019). These problems differ markedly from both
the ecological and the social connectivity that is present
in the canonical commons cases that CPR theory emerged
to address (Stern 2011). Given that these problems
continue to worsen despite extensive scientific knowledge
and public awareness (IPCC 2021; IPBES 2019; Breitberg
et al. 2018), advancing our theoretical understanding of
the role that collective action might play in mitigating or
solving them offers potentially vital insights to society. We
are revisiting the question of how CPR theory can speak to
collective action as part of the solution to environmental
changes operating at large or over long scales. A common
approach to defining CPR theory is to refer to the presence
of the design principles as enabling sustainable selfgovernance of natural resources. To provide more focus
and space for theory-building around collective action,
we argue that a small shift in describing the core tenet of
CPR theory is important: successful, natural resource selfgovernance occurs when livelihood-dependent groups
develop, monitor, and enforce commitment-enabling rules
to sustain CPR uses.
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From applying the design principles in non-canonical CPR
contexts, we have observed that the theory of collective
action, and the solution space for problem-solving, is
constrained. For large-scale environmental challenges,
we need a more robust theoretical understanding for
predicting how cooperation can emerge and be sustained.
This marks a shift in focus from applying diagnostic tools
to building theoretical understanding. In this sense, our
argument is similar to others that have been made already
(Steins & Edwards 1999; Johnson 2004; Cleaver 2012), and
in practice there are many ongoing theory-building efforts
in the commons literature (c.f., Clement 2010; Poteete et
al. 2010; Fleischmann et al. 2014; Andersson et al. 2014;
Baggio et al. 2016; Orazgaliyev & Araral 2019; Niemiec et
al. 2020; Olivier & Schlager 2021), including many studies
using the SES framework (c.f., Epstein et al. 2014; Cox
2014; Hammond Wagner et al. 2020; Wang et al. 2020)
and others building on critical institutionalism (Cleaver &
de Koning 2015).
An outcome of the lack of theory building, we suggest,
is that few environmental governance subfields have
integrated CPR theory into their approaches. Local selfgovernance emphasized by CPR theory is highly relevant
to collaborative governance, the Advocacy Coalition
Framework, and knowledge co-production, among others,
but the design principles are infrequently applied in these
subfields. One of the most notable limitations is that CPR
theory places little weight on government action (e.g., Wade
1988; Feeny et al. 1990; Ostrom 1990; Baland & Platteau
1996; Dietz et al. 2002) despite widespread recognition
that government often plays an important role in enabling
local participation and action (Koontz et al. 2004; Armitage
2008; Stern 2011; Anthony & Campbell 2011; Bonnell
and Koontz, 2021). Evidence that theory needs a greater
role in commons research can be drawn, paradoxically,
from the large number of theories associated with SES
research (Cox et al. 2016). The SES Meta-Analysis Database
(SESMAD) lists 63 different theories used by SES scholars,
one of which is the design principles, suggesting that CPR
theory addresses just one of many potential pathways to
sustainable governance. In our view, the presence of many
mid-range theories presents an opportunity: By refocusing
CPR research on theory-building, there is great potential
for synergistic insights to expand our understanding of the
wider range of circumstances and pathways that collective
action can take, particularly in large-scale environmental
dilemmas. This could add valuable insights on developing
diagnostic tools, like the design principles, for a wider range
of CPR dilemmas that go beyond the canonical conditions.
Our focus in this paper is to establish how CPR theory can
inform our understanding of the role of collective action
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in large-scale commons dilemmas. We are responding
to the increasing number of studies rethinking and
expanding on how CPR theory can apply to a wider range
of environmental problems (Stern 2011; Fleischmann et al.
2014; Graham et al. 2019; Villamayor-Tomas et al. 2019;
Niemiec et al. 2020). In the following sections, we offer
and support four reflections: (1) collective action remains
an essential pathway for environmental governance at
the regional and global scales; (2) we need to consider
different motivators and conditions for collective action in
large-scale environmental commons than are traditionally
considered for canonical commons; (3) a return to theorybuilding in CPR Theory should address how collective
action shapes patterns of salience, participation, and
compliance; and (4) resolving salience, participation, and
compliance action situations are important for mitigating
large-scale environmental commons. In Reflections 3 and
4, we propose that we can build on CPR theory to advance
our understanding of collective action for large-scale
environmental commons by focusing on foundational and
interconnected aspects of problem solving that we observe
across different literatures: generating salience; motivating
participation; and ensuring compliance. We contend that
the canonical CPR cases, and the design principles, represent
one particular pathway where collective action is central
to problem solving, while other pathways of collective
action may exist for environmental governance at different
temporal and spatial scales (e.g., Marshall 2008; Ostrom
2009; Stern 2011). It is our hope that rethinking collective
action as needing to address the three interconnected
challenges of salience, participation, and compliance can
offer a valuable way to expand CPR theory’s applicability to
public good and negative externality problems.

REFLECTION 1: COLLECTIVE ACTION
REMAINS AN ESSENTIAL PATHWAY FOR
ENVIRONMENTAL GOVERNANCE AT
REGIONAL AND GLOBAL SCALES
Just as the design principles pointed toward a third way
between regulation and privatization (Ostrom 1990), local
collective action remains crucial as a third path that is
neither purely voluntary nor compulsory for large-scale
environmental governance. The conditions for mitigating
the challenges in large-scale commons dilemmas are
distinct from small-scale CPRs (Stern 2011). Some of the
most notable differences for problem solving include:
substantial ambiguity in cause-and-effect in the system,
which results in low problem salience; distributional
tradeoffs among different stakeholder groups that affects
the motivations and costs of cooperation; and high
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compliance costs given the difficulty in monitoring sources
of pollution (or harm) to assign responsibility (Cash et al.
2006; Kerr 2007; Smith & Porter 2010; Armstrong et al.
2019). These dynamics have been called “wicked problems”
(Rittel & Weber 1973) or “resource dilemmas” (Ison &
Collins 2008) because while their resolution requires that
individuals work together, they generate conflicts among
stakeholders over problem salience, competing priorities,
and challenge clear lines of accountability for compliance.
Establishing clear cause and effect through scientific data
can also be a complex undertaking for these problems
(Ison & Collins 2008). Thus, implementing and scaling up
pro-environmental interventions, as we have seen with
both voluntary and compulsory approaches, is likely to be
a slow and contested process as understandings of the
problem and perceived levels of necessary changes can
vary greatly among the many actors whose environmental
behavior matters.
In this paper we illustrate the challenges of largescale environmental dilemmas by looking at research on
agricultural non-point source (NPS) pollution. NPS features
multiple types of complexity that make collective action
difficult but also necessary; and it has been the focus of a
limited amount of CPR research where theorizing the role
of collective action has proven difficult (Lubell 2004; Sarker
et al. 2008; Smith & Porter 2010; Patterson et al. 2013;
Patterson et al. 2017; Yoder 2019; Hammond-Wagner et al.
2020). NPS pollution results from spatially diffuse erosion,
runoff, and leaching of phosphorus and nitrogen fertilizers
into water bodies, making it difficult to monitor and to
attribute relative responsibility to any particular farmers for
downstream water quality degradation, such as harmful
algal blooms or hypoxic zones (Robertson & Vitousek 2009;
Shortle & Horan 2013). Compounding this challenge is that
effects from changes in farm management to mitigate
water quality may take as long as 25 years to detect
(Melland et al. 2018). Intense disagreements (Hammond
Wagner et al. 2020), disbelief (Yoder & Roy Chowdhury
2018), and partial or noncompliance (Barnes et al. 2013)
are among farmers’ responses to government interventions
to compel farm management changes.
Pollution is often characterized as a negative externality
or public good problem. While regulations represent the
conventional wisdom for solving public good or negative
externality problems (Anderson & Libecap 2014), how
they are implemented is crucial to avoid unintended
consequences or widespread noncompliance (Howlett
2017). Interventions that lead to widespread resistance can
lead to prohibitively costly monitoring and enforcement
(Shortle & Abler 2001). In the United States, there is ample
evidence to point towards the complications of social and
political opposition to regulatory fixes for NPS pollution:
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the major water law in the United States, the Clean Water
Act, exempts agricultural drainage from regulation (Houck
2003); in countries with regulations, compliance levels
vary significantly (MacGregor & Warren 2006; Barnes et
al. 2013); skepticism of the scientific basis for regulations
runs deep (Duncan 2016; Yoder & Roy Chowdhury 2018);
and farmers have been forced to dramatically change their
production systems to meet strict compliance standards,
leading to extensive frustration (Hammond Wagner et al.
2020) or legislative reversals of strict approaches (Drevno
2016). Finally, the scale and breadth of many of today’s
environmental challenges make it nearly impossible to
monitor and penalize behavior in a way that regulations
alone can sustain.
Current NPS pollution approaches have generally failed
to achieve notable progress, despite taking many different
forms. For example, watershed partnership approaches
often are stymied by limited funding and authority because
of political fights (Schlager & Blomquist 2008; Huitema
& Meijerink 2017). Payment-for-ecosystem service
approaches that provide pro-environmental subsidies
typically offer little engagement for farmers in local
rulemaking (Kerr et al. 2014) and fail to provide compelling
incentives when compared to readily available and
environmentally harmful subsidies for row-crop production
(Jetoo 2018). Finally, knowledge-transfer approaches
that encourage voluntary adoption of pro-environmental
practices rely heavily on perceptions of those practices’
“relative advantage’’ over current options (Pannel et al.
2006; Blackstock et al. 2010), which has tended to result
in slow and limited uptake as farmers have a wide variety
of experiences shaping these perceptions (Lal et al. 2007;
Ribaudo et al. 2011; Reimer et al. 2012; Roesch-McNally et al.
2018). The limitations of these approaches have coincided
with ongoing water quality degradation worldwide; dead
zones in marine waters cover an area roughly the size of the
European Union (Breitburg et al. 2018), where agriculture
is a leading or major contributor. In practice, farmers
individually benefit from the current production system
where high amounts of fertilizer are both applied and lost,
while downstream communities bear the cumulative costs
(Drinkwater & Snapp 2007). The biogeochemistry aspects
of the problem have been extensively studied and are well
understood in the scientific community; what remains is
how to transform farm management (Stuart et al. 2015).
Because neither voluntary nor compulsory approaches
have delivered cleaner water, collective action offers an
enticing third pathway. However, as we will address in
the next section, the motivations of actors implied in CPR
theory would predict that collective action will not emerge
to solve negative externalities, such as NPS pollution
(Villamayor-Tomas et al. 2019). Despite this existing
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theoretical expectation, NPS pollution remains a collectiveaction problem because even if political support for
regulations was feasible, enforcement of those regulations
would likely be cost-prohibitive and/or not yet functionally
possible given current technology. Some level of farmer
self-compliance (i.e., support for regulations), likely very
high, would be necessary to make those costs manageable.
What this indicates is that some degree of collective action,
likely alongside government action, is needed. This is not
a new argument; co-management, multilevel governance,
and devolution research have explored how government
can work alongside local communities (Acheson 2003;
Adger et al. 2006; Plummer & FitzGibbon 2007; Marshall
2008; Berkes 2010). Yet, despite this substantial literature,
and other relevant subfields studying institutional
arrangements involving government and local community
management, CPR theory has expanded very little to
incorporate a wider range of expectations on the roles and
forms collective action might take in a variety of institutional
arrangements that address negative externalities or public
good problems.
We observe that the definition of what constitutes
collective action has also remained relatively broad.
Generally, definitions invoke clauses around shared
interests and similar actions (Meinzen-Dyck et al. 2004;
Graham et al. 2019). An additional component that is
sometimes included is the notion of interdependence,
where “[a]ctors collaborate to achieve goals that they
cannot achieve by acting alone” (Kim et al. 2020, p. 2).
There is practical importance to generating more precise
definitions of collective action if we want to understand
what role it can play in large-scale commons dilemmas.
For example, scaling up new land management practices,
such as afforestation or planting cover crops, could entail
parallel efforts of individuals responding to government
or market-based incentives to adopt new practices.
These actions are simultaneous and cumulative, but not
intentional or collaborative. Within the CPR literature,
forming agreements serves as the basis on which collective
action is assumed or defined, since similar interests and
actions lead to or emerge from intentional agreements
on rules-in-use. Is collective action exclusively the domain
of non-nongovernmental actors agreeing to self-imposed
rules or can it occupy more specific niches within overall
governance where it contributes to problem-solving and/
or behavior change? While we err on the latter side of this
proposition, we do not attempt to resolve this question
in this paper. We consider it to be an important issue to
raise that flows from our interest in expanding CPR theory.
Without defining it any more precisely in this paper, we still
consider collective action to be a core element of largescale government especially because it has played, and can
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play, a crucial role in shaping and responding to perceptions
of the need for problem-solving and the means for doing
so when neither voluntary incentives nor government
regulations have been able to deliver effective solutions.

REFLECTION 2: WE NEED TO CONSIDER
DIFFERENT MOTIVATORS AND
CONDITIONS FOR COLLECTIVE ACTION
IN LARGE-SCALE ENVIRONMENTAL
COMMONS THAN ARE TRADITIONALLY
CONSIDERED FOR CANONICAL COMMONS
Given the popularity of the commons framing, there are
now many environmental problems called the commons
that do not reflect the definition on which CPR theory is
based. This may seem trivial, but the rhetorical decoupling
of the “commons dilemma” from canonical CPR cases
presents important challenges and constraints to applying
CPR theory to a wider range of problems. To expand the
insights from CPR theory, these limitations must first be
addressed. At its most basic, CPR theory predicts that
communities can successfully engage in collective action
to establish and maintain rules to protect shared resources
when certain commitment-enabling conditions are present
(i.e., the design principles; Table 1). Importantly, those
shared resources are part of a limited supply (the “common
pool”) that makes the costs of joint-use, particularly
overuse, highly salient to the user group, which in turn also
makes the benefits of apportioning the available supply
highly salient. Drawing on narrow rationality, the economic
(e.g., livelihood) calculations in these situations motivate
collective action to sustain a future supply.
In practice many scholars, ourselves included, have
identified CPR problems based on the typology of goods
framework where high rivalry and costly excludability are
the only definitional criteria for classifying a commons
dilemma (Schlager et al. 1994). Implicit in the typology of
(economic) goods are the functions of supply and demand.
Economic goods may have a limited supply and can be
overused to the point of exhaustion (e.g., Hardin 1968).
In situations where market pricing does not, or cannot,
effectively balance supply and demand, then apportioning
how much any one person can take from the overall supply
(the “common pool”) is an important challenge. In lowsupply, high-demand systems, one way to manage limited
supplies is to exclude all but a defined group of consumers
from accessing the resource. Notably, the most prevalent
CPRs studied involve resources that represent low-supply,
high-demand systems that are extractable and rely on
group rulemaking around how to set exclusion criteria,
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divide the shared resource pool between authorized
users, and contribute to maintaining (i.e., provisioning) the
resource pool over time, e.g., pastures, fisheries, forests,
irrigation systems, and aquifers (van Laerhoven & Ostrom
2007; van Laerhoven et al. 2020). In these cases, biophysical
dimensions shaping joint-use can result in high problem
salience that can lead to cost-sharing agreements, where
those sharing in the common pool participate in rulemaking
and ongoing enforcement of the rules (Blomquist & Ostrom
1985).
Applying the typology of goods framing to largescale commons dilemmas, particularly with negative
externalities, can be much less intuitive (Kerr et al. 2007;
Hammond Wagner 2019; Graham et al. 2019). For example,
like canonical CPRs, water quality can be conceptualized
as having excludability challenges: it is difficult to prevent
nutrients from farms (or other sources) from entering
a waterbody and it has features akin to rivalry of use;
there is a finite amount of pollutants a waterbody can
absorb without causing severe human health and aquatic
ecosystem harms (Sarker et al. 2008; Smith & Porter
2010). Yet, pollution is a poor fit given that environmental
bads, for all practical purposes, represent high-supply
and low-demand systems, the inverse of canonical CPR
problems and more akin to a public good provisioning
problem. Framing water quality as a CPR does not clearly
offer meaningful analytical advantages for enabling
collective action, because there is (a) no common pool of
economic goods facing demand pressure and (b) salience
is low because those generating pollution do not bear the
consequences. Facing shared consequences can be crucial
to making social dilemmas highly salient (Cash et al. 2006;
Kerr 2007; Stern 2011).
With the increased popularity of the commons framing,
based largely on the definitional criteria of rivalry and
excludability, the commons has come to more generally
refer to shared needs or benefits where there are
interconnected ecological effects across spatio-temporal
scales. For example, the atmosphere can be conceptualized
as a commons, where there is a limited carbon budget
with excludability and rivalry problems. Understanding
the atmosphere as a large-scale commons is enabled by
greater understanding of global biogeochemical processes.
While framing the atmosphere as a commons maintains
the rhetorical use of a social dilemma, the relevance of
CPR theory, based on salience to motivate collective action
stemming from joint use, is greatly diminished. Many people
using up the carbon budget do not perceive it entailing
shared consequences, leading to de facto asymmetrical
distribution of costs and benefits. This is similar to
challenges with conceptualizing water quality within
nested watersheds as a commons dilemma (Kerr 2007).
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A core theoretical challenge, which has been repeatedly
noted in the literature, is the need to understand different
motivations for cooperation that go beyond narrow
rationality (Steins & Edwards 1999). Generating problem
salience of future joint uses and consequences from largescale environmental problems requires different theoretical
explanations.
One reason for the increasing use of commons framing
for a wider range of ecosystem dynamics is that far more is
understood now about ecological interconnectedness than
when CPR theory emerged, which has informed an explosion
in the literature of how actions in one area cause changes
in another across local to global scales. This is evident in
the emergence of SES, coupled human-natural systems,
and sustainability science fields (c.f., Turner et al. 1990;
Vitousek et al. 1997; Gunderson & Holling 2002; Steffen et
al. 2004; Folke et al. 2005; Liu et al. 2007; Rockström et al.
2009; York et al. 2021). For example: Armitage (2008) refers
to the commons as a complex systems problem; Sarker et
al. (2008) refers to multiple types of CPRs for water quality
and quantity; and Stern (2011) argues for new design
principles for global commons. This conceptual transition
is demonstrated in the evolution and emergence of
Ostrom’s (2007) SES framework, which Ostrom suggested
could serve as a meta-theoretical foundation to analyze
environmental problems writ large. However, the SES
framework has struggled to serve as an analytical tool to
test new collective action theory and remains primarily a
descriptive one (Partelow 2018; Hammond Wagner 2019).
We would argue that a major reason for this is the focus on
diagnosis rather than theory-building to explain collective
(in)action.
In practice, there are three types of commons that
contribute to theoretical confusion: common property,
common pool resources, and novel commons. Historically,
the commons referred to areas under common-property
management, especially customary land tenure systems,
based on research pioneered largely by Anthropologists
and Geographers in the subfields of Cultural and Political
Ecology (c.f., e.g., Netting 1982; McCay & Acheson 1987;
Lansing 1991; Carney 1993; Rochelaeu 2001; Mosse 2003;
Cleaver 2012). CPR theory draws on this literature, which
played an important role in some of the case studies on
which the design principles are based. In areas under
common-property institutions, there are often multiple,
low-intensity types of resource uses and a variety of rules
and customs (i.e., descriptive and social norms) governing
environmental behavior. One reason why the term
“commons” has stuck is due to its reference to European
land tenure where the commons were increasingly
enclosed by private property regimes (Anderies & Janssen
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2013). Ironically, colloquial use of the word “commons” is
often invoked to refer to natural resources that are held
in common and available to all (see the Wikipedia entry
for “commons”); this conceptualizes the commons as
functionally open access, rather than limiting access to just
some people.
Canonical CPR cases emerge where there are resource
users focusing on jointly managing and sustaining a single
type of common pool (e.g., fish stock). The shift to a CPR
framing, from common property, moves much of the
custom-based behavior to the background, foregrounding
instead the narrow rationality motivating cooperation. This
has been the source of substantial criticism, particularly
that it greatly oversimplifies people’s motivations for
cooperation by ignoring local historical context and power
dynamics (c.f., Steins & Edwards 1999; Johnson 2004;
Forsythe & Johnson 2014). The literature is now large
enough it has received its own subfield label of “critical
commons scholarship” (see Quintana and Campbell 2019
for a detailed synthesis). A third type, which might be
labeled novel commons (Berge & van Laerhoven 2011),
extends the CPR framing by using a coupled social and
biophysical systems approach, where shared needs arising
from the environment and/or environmental change are
recognized by some, especially in the scientific community
(e.g., ecosystem services), but generally lack the tight
coupling of environmental change to social dynamics
where joint use of a CPR can heighten people’s salience of a
problem sufficiently to animate collective action.
We argue that it is essential to distinguish between these
multiple conceptualizations of the commons because they
imply different theoretical expectations for motivating
collective action. Analysis of canonical commons has relied
primarily on narrow or bounded rationality to explain the
emergence and maintenance of collective action. Given
highsalience arising from the costs of joint use in canonical
cases, this is logical: shared costs create a higher benefitto-cost ratio for cooperation. However, this logic often falls
flat when applied to more novel applications of the CPR
framing, such as large-scale environmental problems, with
lower salience, asymmetrical benefits and costs, and high
compliance costs. We are, however, careful to note that
while the design principles emerge from case studies of
common-property regimes, the social dilemmas arising in
those situations do remain an important basis for studying
collective action in regional and global environmental
problems. For example, Young (2011) noted that all
property regimes suffer from various problems, such as
externalities resulting from private property rights. To
expand CPR theory, we need to move beyond a focus on
the narrow case of collective action as the rationally-driven
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emergence of rules to govern shared use of a resource
(Steins & Edwards 1999). Instead, we need to ask, what
motivates collective action in large-scale commons
dilemmas and what role can collective action play (in
conjunction with different institutional arrangements)
in resolving these dilemmas?

REFLECTION 3: A RETURN TO THEORYBUILDING IN CPR THEORY SHOULD
ADDRESS HOW COLLECTIVE ACTION
SHAPES PATTERNS OF SALIENCE,
PARTICIPATION, AND COMPLIANCE
Expanding a theory of collective action to large-scale
commons dilemmas requires a better conceptualization
of not only why people are motivated to cooperate but
how cooperation is carried out and maintained. When
we consider parallel research in other fields, we see an
opportunity to integrate multiple theoretical insights into a
more robust understanding of collective action. We do not
anticipate that there will be a grand theory that explains
collection action across most contexts, but the potential
for a better and more consistent set of mid-range theories
that identify key contextual factors would be a worthwhile
direction for commons research (see Meyfroidt and
colleague’s (2018) review of mid-range theories for land
system science as an example). If collective action matters

54

to large-scale commons dilemmas, particularly among
non-governmental actors operating at local scales, we
expect that it would operate across three core challenges
of problem solving that are prevalent across multiple
relevant environmental governance subfields: generating
salience, achieving participation, and ensuring compliance
(e.g., Newig et al. 2018). Drawing on terminology from the
Institutional Analysis and Development (IAD) framework,
we propose that each of these core challenges represents
a set of interconnected action situations in the process of
solving environmental problems (e.g., McGinnis 2011), as
we represent via arrows in the diagram (Figure 1).
The purpose of this illustration is to offer one way forward
on integrating existing theory in environmental governance
subfields with CPR theory. We recognize that there are
many meta-theoretical frameworks in existence already
(Binder et al. 2013); the value of identifying salience,
participation, and compliance is not to propose a new
framework but to foreground key issues as part of a
research agenda that can help us theorize collective
action. In selecting these three action situations, we draw
on the systematic literature review conducted by Newig
et al. (2018), who identified multiple clusters of causal
mechanisms in public decision-making processes that
involve stakeholders in environmental governance. In our
view, their framework also effectively captures key aspects
of informal decision-making contexts outside of public
management. Their causal mechanism approach provides
crucial attention to explaining why decision-making

Figure 1 The diagram of salience, participation, and compliance represents interconnected action situations that are present across many
types of environmental challenges where collective action can contribute to problem solving.
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processes may fail, which is essential for a more robust
theory of collective action (or inaction).
We highlight salience, participation, and compliance
(SPC) action situations because they represent fundamental
and ongoing problem-solving situations through which
relevant actors could interact to resolve an environmental
challenge regardless of the property regime(s) (Table 2). If
scholars can better identify and explain pathways where
collective action contributes to overall governance,
then we may also be better able to identify and apply
diagnostic tools, such as the design principles. We would
anticipate that an actor’s or group’s progression through
these interconnected action situations does not predict an
ecologically resilient outcome, but could result in a wide
spectrum of outcomes, including entrenching opposition
and environmental harms. These responses will lead to
different levels of participation in problem-solving and
have important implications for compliance outcomes. For
example, in NPS pollution situations, an action situation
focused around achieving salience as an “outcome” in
the IAD framework could include on-farm demonstration
projects leading to new management techniques or
the promulgation of regulations that lead to collective
opposition from farmer organizations. We hypothesize
that achieving an ecologically resilient outcome in largescale commons dilemmas requires reaching some critical
threshold for salience, participation, and compliance among
the relevant actors. Importantly, we contend that the
design principles represent a particular set of circumstances
where people resolve the challenges foregrounded in these
three interconnected action situations. Expanding CPR
theory requires us to rethink what these problem-solving
stages look like across a wide range of circumstances
beyond the canonical cases.

3.1. THE DESIGN PRINCIPLES AS ONE PATHWAY
TO RESILIENCE IN COMMON-PROPERTY REGIMES
In our view, canonical CPR dilemmas represent a special
case of SPC action situations. In these cases, high salience

of the problem already exists because of the biophysical
conditions in which actors are operating and their relevance
to livelihoods. In practice, this local context resolves a key
situation for problem-solving where actors can visibly see,
through their day-to-day experience, changes in biophysical
conditions and the resulting effects on economic wellbeing. This contrasts with the ambiguity and ignorance
that slow and undermine agreements on more complex
problems (Cash et al. 2006; Brugnach & Ingram 2012).
The neighboring challenge is achieving participation. In
canonical CPR cases, the core consideration is to establish
assurances that minimize opportunism (e.g. free riders
or defectors) to generate active participation to create
an agreement on what to do, as emphasized by Ostrom
(1990, 2009) in both canonical and large-scale commons
dilemmas. Trust, developed through repeated face-to-face
interactions, has been demonstrated to matter in providing
assurances that other actors will meet their agreed-upon
obligations (Ansell & Gash, 2008; Bryson et al. 2006). Lastly,
in canonical cases, compliance is achieved because of the
boundary conditions that create an in-group, where there
are shared needs for compliance. If everyone is dependent
on the rules being enforced there is both a high degree of
self-compliance and subsequently a manageable amount
of mutual monitoring, graduated sanctioning, and conflict
resolution options to complement and maintain selfcompliance (Ostrom 1990). CPR research has pointed to
the importance of compliance more broadly, showing the a
lack of compliance can reflect an unwillingness to enforce
existing rules (Bodin & Crona 2009) and is a stronger
predictor of environmental protection than monitoring
or participatory rulemaking (Varughese & Ostrom 1998;
Andersson et al. 2014).
We argue that when considering CPR theory, the design
principles reflect how collective action has addressed
these three core challenges of problem solving in canonical
cases, where protecting livelihoods is a central motivator.
Boundary conditions provide for all three problems to be
addressed by the same group of people (the resource users),

CONCEPT

DEFINITION

THEORETICAL EXPECTATION

Salience

Belief in the need for action in response to a perceived
problem or proposed solution.

Higher salience leads to knowledge exchanges and greater
agreement on perceived problems to foster participation and/
or legitimize government actions

Participation

Engaging with new rule or social norm formation to provide
assurances and commitments that behavior changes will be
undertaken and lead to desired outcomes.

Participation matters by generating new patterns of behavior
that directly benefit the environment or indirectly influence
other people’s behavior through examples or new norms.

Compliance

Act of engaging in or legitimizing enduring, long-term proenvironmental behavior and upholding this behavior in others.

Compliance costs are influenced by the level of individual selfcompliance and perceived legitimacy in the government’s role
to constrain behavior.

Table 2 Definitions of Key Concepts for Collective Action in Large-Scale Commons Dilemmas.
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but it especially matters to generate salience among an
in-group. Local rules, collective-choice arrangements, and
rights to organize address participation, by providing a basis
for devising agreed-upon rules-in-use (keeping in mind
that such rules may be unfair and advantage those higher
up in social hierarchies). Finally, monitoring, graduated
sanctions, conflict resolution, and nested governance offer
compliance mechanisms to maintain rule-adherence over
time.
Commons scholars have pursued several directions
to tackle large-scale commons dilemmas, though none
have directly integrated the design principles into their
approach. However, these different directions, most
prominently multilevel governance and co-management
(Young 2002; Armitage 2008), devolution and nesting
(Marshall 2008; Berkes 2010), and polycentricity (McGinnis
1999; Ostrom 2009; Lubell 2013), integrate some aspects
of the underlying theory implied by the design principles.
It should be noted that Stern (2011) does propose a series
of revised design principles for global natural resource
and technology commons, but aims to support a revised
diagnostic approach rather than support new theorybuilding on collective action in global commons. One of
the shared elements in these approaches is the role of
trust in facilitating agreements between groups, often
conceptualized in terms of social capital (Brondizio et al.
2009; Anthony & Campbell 2011). Government is included
as a factor in these analyses, where government agencies
or officials can provide a constructive role in helping
to catalyze action and offer complementary functions
alongside local management (Dietz et al. 2004). We do not
intend to provide a detailed review of these directions in
this paper; we mention these directions primarily to note
that there are ample insights on which to build a more
integrated theory, or set of mid-range theories, of how
collective action contributes to problem-solving beyond
canonical CPR cases.

REFLECTION 4. RESOLVING SALIENCE,
PARTICIPATION AND COMPLIANCE
ACTION SITUATIONS ARE IMPORTANT
FOR MITIGATING LARGE-SCALE
ENVIRONMENTAL COMMONS
We propose studying SPC action situations as one way
to better theorize collective action. Drawing again on the
example of NPS pollution, we see the challenge of collective
action remaining a primarily local concern because of the
importance of creating an in-group for problem solving.
Scholars have repeatedly noted the challenges inherent
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in mismatches between the spatial or temporal scale of
a problem and socially relevant boundaries (Young 2002;
Cash et al. 2006; Mollinga et al. 2008; Lebel et al. 2013).
Because the boundary conditions and, in particular, shared
consequences arising from joint use are not present among
a shared set of actors in non-canonical CPR cases such as
NPS pollution, we posit that the salience problem must
achieve some threshold of support among the relevant
actors for participation and compliance aspects to be
scaled up and sustained. The biophysical conditions that
matter to NPS pollution make it difficult to directly observe,
monitor, or interpret changes in the environment. Instead,
these require novel ways of representing that a problem
exists, such as statistical modeling, fine-grain monitoring,
or using analogies for understanding to generate the levels
of salience needed to subsequently foster widespread
participation in the problem-solving process. While disbelief
and ambiguity of agriculture’s contribution to water
pollution among farmers is not uncommon (e.g., Barnes et
al. 2009), these perceptions are also not universal. Many
farmers become convinced that water quality is a problem
and choose to act (Lubell 2004; Marshall 2004; McGuire et al.
2013). Awareness of changing biophysical conditions is not
the sole pathway to achieving salience, and government
can play an instrumental role by helping to create salience
through a variety of mechanisms. The threat of regulations
might be an entry point that will shape the process of
collective action (Prokopy et al. 2014). Greater monitoring
offers another, non-compulsory measure to generate
salience. In Australia’s Murray-Darling basin, a collaborative
report card provided a valuable means to address the large
spatio-temporal scale between the source of pollution and
its downstream impact (Patterson 2017).
Participation in problem-solving also appears to be
a critical action situation of collection action, especially
through new behaviors or management actions, and is
likely affected by the ways in which salience is generated.
For NPS pollution, this process has proven especially
contentious. However, devolution represents one promising
approach to achieving effective participation, potentially
due to the importance of local conditions and recognizing
the value that farmers place on positive recognition (Burton
& Paragahawewa 2011; Pickering et al. 2018), as well as
sticking with the herd on popular opinions (Kuhfuss et al.
2016). As one example, the French government devolved
implementation of a pesticide-reduction program to a
farm cooperative, which itself generated revenue from
pesticide sales. Despite this seemingly problematic conflict,
the cooperative succeeded in enrolling more than twothirds of 180 eligible farmers within a year, with 90% of
those enrolled meeting their pesticide reduction targets
(Del Corso et al. 2017). Del Corso and his colleagues argue
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that the critical element in this outcome was not just that
the cooperative represented a trusted intermediary, but
the goal of water quality protection and participation in
meeting that goal were legitimized by its role in training and
administration. It is also plausible that for actors starting
with participation, responding to their peers’ concern of
the problem will increase their own salience of the need
for collective action, indicating a bidirectional relationship
between salience and participation.
Finally, compliance is itself an action situation critical to
collection action, with bidirectional relationships with both
salience and participation. The legitimacy of traditional
compliance mechanisms, such as permits and penalties,
is low when salience and participation are low (Howlett
2017). One logical explanation for this is that regulations,
such as traditional command-and-control, reduce people’s
autonomy and thus their agency in contributing to
solutions. Burton and Paragahawewa (2011) have argued
that, in promoting solutions, policies need to recognize
and tap into what land managers value, such as the
positive reputational benefits from demonstrating their
skills in pro-environmental management. For example,
rule specifications, while aiming to achieve the same
outcome, may grant actors more or less agency in manner
of compliance, as is the case of prescriptive, practicebased rules for NPS pollution as compared to more flexible,
performance-based rules that allow actors to choose their
actions to achieve compliance (Hammond Wagner et al.,
2020). Social expectations can also factor into sustaining
compliance through time. In the Florida Everglades,
for example, farmers faced mandatory requirements
to collectively reduce phosphorus pollution. Farm-level
monitoring provided annual information on each farm’s
performance, which tapped into locally relevant peer
pressures to improve performance. Peer pressure functioned
similarly to mutual monitoring, helping to reduce compliance
costs for state regulators (Yoder & Roy Chowdhury 2018).
We hypothesize that to achieve sustained and widespread
pro-environmental behavior each of the action situations
must first surpass some minimum threshold of legitimacy
among relevant actors to permit regulations (or norms) to
be politically (or socially) viable.
Multiple environmental governance subfields have
theorized extensively on many of the key aspects needed
to understand how and why collective action emerges to
address complex environmental problems. Social learning,
knowledge co-production, and co-management research
emphasize the importance of working across different
knowledge and value systems, including perceptions and
problem framing, to generate salience (Pahl-Wostl et al.
2009; Clark et al. 2016 Jackson 2019; Arnott & Lemos
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2021). Collaborative governance (Wondelleck & Yaffee
2000; Ansell & Gash 2007; Margerum 2011), Ecology of
Games (Lubell 2013), Institutional Grammar (Olivier &
Schlager 2021), Advocacy Coalition Framework (Sabatier
1988; Sabatier & Weible 2019), and Institutional Collective
Action (Kim et al. 2020) approaches capture elements of
participation, including decision-making and bargaining
processes, that are used to overcome stalemates or
promote mutual gains across different stakeholder groups.
Compliance is less studied generally (Howlett 2017), but
partly this is tied to the ways in which CPR and related
scholars have focused on local participation and problemsolving phases, rather than on situations where government
regulation plays a major role. Amongst legal and policy
studies, there is a diffuse, yet large study of law, rule, or
institutional impact (Friedman 2016) that is rarely linked
to CPR theory and questions of salience and participation.
It is clear that governments can play the role of backing
up agreements to keep parties accountable (Ostrom 1990;
Mansbridge 2014), provide resources to make compliance
more technologically feasible, or reduce transaction costs
associated with compliance (Koontz et al. 2004; Durant et
al. 2017). What remains missing from current research is
greater attention to integrating how factors drive problemsolving across all three action situations to achieve resilient
outcomes.
We want to emphasize that the connections between
the different action situations of salience, participation
and compliance matter. Various patterns may emerge
and become more identifiable as problem solving in one
arena influences solutions and new perceptions in the
other action situations. Our diagram (Figure 1) illustrating
these potential pathways emphasizes that there is no clear
entry or exit point and that stakeholders enter problem
solving at different times, influencing these patterns of
collective action towards greater or lesser success. Here,
we draw inspiration from Young’s (2010) endogenousexogenous alignment theory for institutional change that
posits that institutional change is a combination of regimespecific (endogenous) and biophysical or socioeconomic
(exogenous) factors that leads to regime patterns
that support ecological resilience or lead to increased
ecological vulnerability. Through identifying patterns,
we can better understand the causal drivers of regime
change. Young (2010) identifies five emergent patterns
in global environmental governance regimes, including
progressive development, punctuated equilibrium, arrested
development, diversion, and collapse, and proposes a
number of factors that, drawn from case studies, have
shaped these patterns. Whether pathways through
the SPC action situations follow similar patterns to the
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global environmental governance regime patterns Young
proposes, and how actors work through the challenges of
salience, participation, and compliance to support these
patterns is a research question we suggest should be
pursued.

CONCLUSION: WE NEED A REVISED
THEORY OF COLLECTIVE ACTION TO SOLVE
LARGE-SCALE COMMONS DILEMMAS
We propose that a focus on collective action is both
relevant and crucial for tackling large-scale commons
dilemmas. The practical concern remains that we continue
to have greater scientific knowledge and awareness of
the severity of shared problems, such as climate change,
biodiversity loss, or ocean hypoxia, but remain limited in
our capacity to change problematic short-term behaviors
for long-term sustainable outcomes. CPR theory has relied
heavily on narrow rationality based on high in-group
salience to explain motivations, which we have argued is
insufficient to deal with these kinds of dilemmas. Further,
compliance with pro-environmental regulations is not
self-executing because of the challenges of ambiguity in
cause-and-effect, conflicting priorities among people, and
high monitoring and enforcement costs. The critical role
of collective action in these problems is as a catalyst for
generating salience, achieving participation, and ensuring
compliance by legitimizing the need for new and sustained
pro-environmental actions.
Our proposition that salience, participation, and
compliance represent a set of interconnected action
situations is intended to integrate insights across
environmental governance subfields to expand our
theoretical understanding of the role that collective
action can play in large-scale commons dilemmas.
Potential theoretical advances require hypothesizing
around the mechanisms linking each of the SPC action
situations and whether these processes, particularly
collective action emerging among in-groups (given the
absence of meaningful geographic boundaries), lead to
sustained and widespread pro-environmental behavior
and outcomes. We diagram the SPC action situations as
interconnected because it emphasizes the linkages and
feedbacks between these three core stages of problem
solving. This is crucial when considering how to advance
and sustain pro-environmental behavior because people
will engage with problem-solving at different times and
within different action situations. Future research will need
to examine whether and how collective action can reveal
consistent patterns that will help scholars, practitioners,
and policymakers better understand how to resolve

conflicts and strengthen problem-solving capacities in
situations involving negative externalities and public goods
dilemmas.
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