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Abstract 

Achieving the Sustainable Development goals is going to require plenty of collaboration – 
across scales, over space and among a wide variety of stakeholders. It is therefore important 
that we learn how to collaborate successfully. The question of what makes collaborative 
management or governance successful has been considered by scholars across several 
disciplines. However, these largely separate conversations have been taking place in sub-
disciplinary clusters of literature without much overlap. We reviewed these clusters of 
literature and chose to focus on meta-studies that made essential lists of the key criteria for 
successful collaboration we identified eleven such pieces of literature. Then we conducted a 
matching process by which we honed the various list from the 11 seminal pieces of literature 
into 20 total variables. We see this list as a robust list of key criteria derived from the 
literature that should be tested by looking at various case studies. We have therefore created a 
code book explaining each variable or key criterion (as well as a large number of contextual 
variables to consider) and a written practitioner brief based upon this code book. We hope to 
then use the empirical evidence from cases to evaluate and potentially rank the criteria in 
terms of importance for success. 

 

 
Keywords: Adaptive co-management, collaborative governance, collective action, 
institutional design principles, common-pool resource theory, social-ecological systems, 
community-based natural resource management (CBNRM) 
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Abstract:  
 
Achieving the Sustainable Development goals is going to require plenty of collaboration – 
across scales, over space and among a wide variety of stakeholders. It is therefore important 
that we learn how to collaborate successfully. The question of what makes collaborative 
management or governance successful has been considered by scholars across several 
disciplines. However, these largely separate conversations have been taking place in sub-
disciplinary clusters of literature without much overlap. We reviewed these clusters of literature 
and chose to focus on meta-studies that made essential lists of the key criteria for successful 
collaboration we identified eleven such pieces of literature. Then we conducted a matching 
process by which we honed the various list from the 11 seminal pieces of literature into 20 total 
variables. We see this list as a robust list of key criteria derived from the literature that should be 
tested by looking at various case studies. We have therefore created a code book explaining 
each variable or key criterion (as well as a large number of contextual variables to consider) and 
a written practitioner brief based upon this code book.  We hope to then use the empirical 
evidence from cases to evaluate and potentially rank the criteria in terms of importance for 
success.  
 

Introduction  
 
In theory and in practice, there has been increasing emphasis on the need for collaboration in 
natural resource management. There are many reasons for the importance of collaboration, 
including challenges to traditional command-and-control style regimes, a turn toward local 
devolution of resource control in many places around the world, and the increasing complexity 
of intertwined issues facing resource managers such as biodiversity loss, climate change, 
sustainable development, and land use change. Whether at the local or the global level, there is 
a recognition that interdependence and collaboration are realities of managing natural resources 
sustainably in this century.  
 
We examined the subject of collaborative governance and management of natural resources by 
reviewing key literature on the topic in various disciplines, with an aim to gather and distill a core 
set of criteria for successful collaboration. Governing the use of natural resources is a topic 
covered by many disciplines and sub-disciplines including political science, public policy, 
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geography, economics, sociology, environmental studies, sustainability, and more.  There are 
overlaps and gaps between these bodies of literature.  
 
While there is a great deal of similarity in the conclusions of much of this research, some of 
these sub-disciplinary groups of specialized focus are not necessarily speaking to one another. 
The purpose of this paper is to bring research from these sub-disciplines together because 
there is much value in seeing a bigger picture of what works with regard to collaborative 
governance of natural resources at a variety of scales and across different sectors.  
 
We therefore broadened our disciplinary lens and narrowed our criteria for inclusion of literature 
in the review. We included multiple disciplines and tried to cover a wide variety of scales (local 
to international). We included only well-known meta-studies that analyzed at least five cases 
and produced a list of core criteria that the authors found to be crucial components of success in 
collaborative approaches to governing the sustainable management of natural resources.  
 
We matched and honed these lists of variables from the literature down to 20 key criteria for 
successful collaborative governance of natural resources, which were drawn from 11 categories 
of various sub-disciplinary meta-studies. We started with Ostrom’s design principles for long-
enduring institutions for governing natural resources, moved through other work on the 
commons and collective action, adaptive collaborative management, resilience, community-
based natural resource management, international environmental politics and other sub-fields at 
the interstices of various disciplines.  
 
We are now in the process of testing these core criteria to see if they truly are predictors of 
success. We may be able to whittle the list down further based on case study research. We 
have created a coding manual to evaluate cases regarding these criteria, as well as contextual 
factors, which we are currently testing. Once the coding manual has been tested and proven 
reliable, we aim to build a database of case-studies and also share the coding manual, which 
could ultimately be used to test or predict the potential robustness of collaborative natural 
resource management, and may even help resource managers to build more robust institutions.  
 
In some ways, this paper was inspired by, and is a continuation of the project started by 
Agrawal (2001), which brought together three of the most prominent works on common property 
from the 1990s, listing, matching and comparing their lists of “critically enabling conditions” for 
sustainable common pool resource management. One difference (and the reason that the 
article is not included in the table of literature in this paper) is that the list generated includes 
both elements of the institutions being studied as well as their contexts. While this is an 
interesting approach, context is somewhat outside of the scope of consideration of this paper. 
However, we will take it into account in the next phase of this project involving the analysis of 
cases using a coding manual.   
 
While there are no policy panaceas or one-size-fits-all governance systems to effectively 
regulate resource extraction, there is a general consensus that there are certain core 
components that need to be present in order for sustainable resource governance to take place 
(Ostrom 2009; Plummer et al. 2012; Gruber 2010; Olsson et al 2006; Folke et al. 2005).  
 
In fact, we noticed that there is a surprising amount of agreement among a variety of disciplinary 
and sub-disciplinary literatures on this topic. However, the specific bundles of criteria for 
effective governance and management of natural resources seems to vary slightly across 
disciplines. Our aim is to identify the overlap and differences and hone in upon a core set of 
common criteria.  
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Identifying and agreeing on such core principles would not only foster more sustainable and fair 

governance outcomes, but it would also facilitate our ability to engage in more effective meta-

analyses to determine the conditions and future prospects of existing social-ecological systems 

(SES). Many agree that vertical and horizontal cross-level collaboration and collective action are 

needed to mitigate the effects of global climate change and other human-induced pressure on 

SES.  

 

While many social scientists have examined the conditions of local collaborations and 

illuminated a variety of criteria that need to be present, such as leadership, knowledge, social 

capital, etc., no bridging study yet exists that brings together these criteria from such a wide 

variety of social sciences under one umbrella that can apply to multiple scales, in any location 

regardless of the type of ecosystem or resource being studied. This is our aim in this paper.  

 

Methods 

 

This study aimed to answer the following research questions:  

 

- What do prominent comparative studies say are the core criteria for successful 

collaboration to manage natural resources?  

- In comparing and contrasting these lists of core criteria, what patterns emerge? Where is 

there overlap and where is there a lack of match?  

- What conclusions or observations can be made based upon such a comparison?  

 

We examined the literature on collective action, adaptive management, resilience and 

collaborative resource management to find those pieces that lay out key conditions found in 

“successful” collaborations/collective action situations. We identified a list of 20 core variables or 

criteria (including the 11 DPs) that should be useful for anyone analyzing individual case studies 

of natural resource management in a variety of contexts (which is where we began), as well as 

those making generalizations from a large set of case studies.  

 

We hope that this set of 20 core variables can potentially serve as a starting point for arriving at 

a common set of variables that are useful to explain the success of collaborative natural 

resource management within a variety of governance contexts and ecosystem types, as they 

are based upon the key pieces of literature across a range of sub-disciplines, which collectively 

represent a review of hundreds of case studies.  

 

We began with the well -known list of core elements of long-enduring and robust resource 

governance systems under the umbrella of collective action and the reformulated design 

principles (DPs) from Elinor Ostrom’s work (Ostrom 1995, Cox et al. 2010) which has been 

expanded upon over the years by other scholars including Cox, Agrawal, Young, Deitz, Stern, 

etc.  
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The DPs are indicators of conditions that make it more or less likely that a governance 

institution is robust to change (Ostrom 2009). We start with these partly because they are 

malleable and generalizable enough to enable meta-analyses and cross comparisons of a wide 

variety of SES. When coupled with a framework analysis, such as the IAD or Robustness 

Framework, they provide the theoretical context that enables an analyst to diagnose a 

phenomenon, explain a process, and/or predict an outcome.  

 

We then expanded our search for meta-studies with listings of key criteria for collaborative 

natural resource management and governance into other sub-disciplinary fields including the 

literature on resilience, collaborative governance in political science, public policy and sociology, 

as well as adaptive collaborative management of resources literature in environmental studies, 

biodiversity conservation or environmental policy venues.  

 

Criteria for inclusion (of articles in this study/table):  

1. Relatively well known pieces of literature on collective action, collaborative governance, 

adaptive management and institutional design for natural resource management 

2. Either a review or meta-study of the literature on the topic or at least drawn from 

empirical work from several case studies  

3. Contains a distilled list of key variables for success.  

 

Table 1: Sub-disciplinary categories of literature:  

Type of study: 
 
Sub-discipline /  
Body of Theory: 

Meta-studies which included a list of core 
criteria for successful collaboration 

Adaptive Collaborative Management  Plummer et al. 2012; Armitage et al. 2009; 
Plummer & Armitage 2007;  

Common Pool Resource theory / 
Collective Action 

Ostrom 1990; Ostrom 2009; Ostrom & Cox 
2010; Cox et. Al. 2010; Dietz et al. 2003;  

Collaborative Governance and Adaptive 
Governance  

Ansell & Gash 2007; Olsson et al. 2006; 
 

Community-based natural resource 
management (CBNRM) 

Gruber 2010 

International Relations  Young 2002; Stern 2011 

 

Sub-disciplinary bodies of literature that we drew from include collective action and common 

pool resource theory; collaborative governance, adaptive governance, and adaptive 

collaborative management (ACM); Community-based natural resource management (CBNRM) 

and even international relations (see table 1). These disciplines closely relate to each other in 

that they deal with resource governance issues which can be defined as social dilemmas in 
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which human decision-making, policies, and/or policy processes lead to less than optimal 

environmental and social outcomes (e.g., inequality, resource degradation, biodiversity loss).  

 

There seem to be various branches of the literature, which do refer to Ostrom’s work in many 

cases, but because of utilizing certain framing ideas or key words (such as CBNRM or ACM), 

they have become somewhat distinct conversations, even though the core idea of coming up 

with a list of what works in collaborating around managing natural resources is the same. 

Interestingly, many of the key criteria important to collaboration and collective action identified in 

these separate sub-disciplinary conversations tend to overlap, even though they may have 

evolved somewhat separately. More clearly specifying the similarities of key conditions across 

disciplines will enable meta-analyses across a greater variety of case studies and more robust 

insights into the key factors necessary for effective resource management to occur.  

 

We Included studies on a variety of governance scales because there is often a question about 

scaling up institutions, and whether they can only work at the small scale. It’s therefore quite 

interesting to have two studies looking at the international level and finding the same themes 

holding true. Ostrom was initially focused on the management of small-scale governance 

systems, but her theories were subsequently expanded to more complex SES that range across 

a variety of governance scales.   

 

The key activity in our research process was a pile sort (Bernard, Wutich & Ryan 2016). We 

made lists of all the key variables identified in key pieces of literature, and then wrote each 

criterion from each paper on an index card. We reviewed them all, looking for common 

language and intent, and piled them up into categories when we were able to make matches, 

condensing the overlap, and narrowing the total list to a manageable number of key criteria. We 

then compiled these by category into a table for further analysis (see Appendix).  

 

In the larger table in the Appendix, there is one sheet with the quoted words from each article’s 

lists of criteria. The second sheet is what you’ll see in Table 2 below, which is a simplification 

using numbers – to make the table easy to read and space-efficient. In each box there is either 

a 0 (criterion not present in list from that literature), 1 (criterion present), or .5 (covered to some 

extent, but not fully – either not in the list, but elsewhere in that piece of writing, or covered only 

in a very general way. We used 1+ to indicate that this criterion was mentioned more than once 

or included in various ways in the article indicated.  

 

In a few cases, we had to choose one or two sets of variables to focus on within a much longer 

list of variables. For example, in Ostrom & Cox (2010), we looked at all 66 SES variables for 

matches, but only included those from the last two categories that were more relevant to this 

work - Actors and Action situations. Many of the other variables could be considered contextual. 

In both Plummer & Armitage (2007) and Plummer et al. (2012), we had to focus on one of the 

several tables, as it was the only one relevant.  

 

There were many important publications that we reviewed but did not include in our final 

analysis. Mostly these were either too focused on a single case study, didn’t include 
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generalizable recommendations, or didn’t include a set of core criteria or variables for the 

success of a collaborative effort. Sometimes they were overly focused on the process of 

collaborating itself, while in other cases only focused on outcomes while lamenting the tendency 

in the literature to focus on process.  

 

Results & Summary of Findings  

 

Our analysis shows that many of the key criteria identified in the adaptive co-management and 

collaborative governance literature on effective resource management fit nicely into the 11 DP 

categories (see Table 2). We were surprised by the degree of overlap in intent and even 

language in many of these meta-studies. 

 

While much of the literature we included here builds upon the early work that we started with, 

such as Ostrom (1990), some of the original design principles get left out of the later work, and 

there has not been a comprehensive attempt to pull it all together into one long list until now. 

While some have been close (such as Gruber 2010 or Gutierrez 2011), they did not consciously 

attempt to unify these sub-disciplinary conversations under one umbrella of core criteria.  

 

Using the DPs as a foundation under which the principles of effective resource governance can 

be organized and utilized for the analysis of individual SES and meta analyses is useful to (1) 

bring together multiple sets of variables used by researchers into one set of core criteria, 

breaking down disciplinary silos; and (2) the creation of a core set of key criteria to look for 

allows for the analysis of a wide variety of SESs of various sizes, in any location, regardless of 

type of resource/ecosystem or community.  

 

Table 2: 20 Core criteria of robust natural resource governance systems identified in the literature: 
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1 User 

rights  
1 1 1 + 0 1 0 0.5 0 1+ 1 1+ 

2 Resource 

bound- 

Aries 

1 1 1 0 1 0 0 0 0 0 1 

3 Fit with 

ecology 

and culture 

1 1 1+ 1 0 0 1 0 1+ 1+ 1 

4 Equity 1 0.5 0.5 0 0 0 1+ 1+ 0.5 1 1 

5 Collective 

choice  
1 1 1 1 1 0 1+ 0.5 1+ 1+ 1+ 
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6 

Monitoring 

resource  

1 1 1 0 0 1 0 1+ 0 1 1 

7 

Monitoring 

monitors 

1 1 1 1 0 1 0.5 1 0 1 1 

8 

Graduated 

sanctions 

1 1 1 1 0 0 0 1+ 0 0 1 

9 Conflict 

resolution  
1 1+ 1 1 0 1 1+ 1 1 1 1 

10 Rights 

to organize 
1 1 1 1 1 0 1+ 0 1 1 1+ 

11 Nested 

enterprises 
1 1 1 1 0.5 1 1 1 0.5 1+ 1 

12   Adapt- 

Ability 
0 1+ 0 1 1 1 0 1 0.5 1+ 1 

13 Social 

learning 
0 0 0 0 1 1 0 1 1 1 1+ 

14 Comm- 

itment  
0 0 0 0 1 1+ 1 0 0.5 1+ 1 

15 

Leadership 
0 0 1 0 1 1 1 0 1 1 1 

16 Capacity 0 0 1+ 1 1 1 1 1 0.5 1+ 1 

17 

Knowledge  
0 1 1 1+ 0 1+ 1 0 1+ 1+ 1+ 

18 Prior 

Networks 
0 0 0   0 1+ 0.5 0 1 0.5 0.5 

19 Face-to- 

Face  
0.5 0 0 0 0 1 1 0 0 0 0 

20 Trust & 

Social cap. 
0.5 0.5 1 0.5 0.5 1 1 0 1 1 1+ 

 

 

Below are brief descriptions of each of the 20 distinct variables for effective collective action & 

collaborative governance of natural resources that we drew from the literature on common 

property and related disciplines, which we are calling the “core criteria of robust collaborative 

governance of natural resource systems”: 

 

1. Clearly defined rights of users to utilize resources - The legal uses of the natural 

resource and who is allowed to use it must be very clearly articulated.  
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2. Clear resource boundaries - It is easier to track the abundance of and/or usage of a 

resource with clearly defined boundaries (e.g. a common forest surrounded by fenced 

farmland) than it is to track a resource without clearly defined boundaries.  

 

3. Resource use rules congruent with ecology & culture (sustainable) - rules 

governing resource use are environmentally sustainable and fit within the social context.  

 

4. Equitable resource use (benefits of cooperating proportional to inputs/investment) – 

Collaboration may involve compromise, putting aside personal and organizational 

narrow interests for the purpose of coming to common agreement, but the benefits of 

collaborating must still outweigh the costs of showing up and compromising to keep 

people involved.  

 

5. Collective choice arrangements - Most individuals affected by the operational rules 

can participate in modifying the institutional rules.  

 

6. Monitoring resource & use - Monitors present and actively audit resource conditions 

and appropriator behavior. There must be some kind of official monitoring of the health 

of the resource as well as its use, whether it is by authorities or community members.   

 

7. Monitoring the monitors - Monitors are accountable to (or are the) resource 

appropriators – these monitors must be seen as credible by all parties, and ideally have 

a vested interest in sustaining the resource. 

 

8. Graduated sanctions - (punishment proportional to scale of offense) – a continuum of 

consequences for rule violation, so that the punishment is proportional to the 

misconduct.  

 

9. Conflict resolution mechanisms - Most individuals affected by the operational rules 

can participate in modifying the institutional rules  

 

10. Recognition of rights to organize - the rights of collaborators (appropriators) to devise 

their own institutions are not challenged by external (governmental) authorities 

 

11. Nested enterprises - In the case of larger common-pool resources, governance 

activities are organized in multiple layers, from the local level to the larger scale (i.e. 

regional, state, federal, perhaps global) that coordinate with one another to manage the 

resource. Sometimes this is known as polycentricity.  

 

12. Institutional adaptability/ variety/ flexibility - In adaptive governance, progress is 

reviewed and rules and management activities are potentially revised based upon 

results. This can be a form of flexibility, rather than rigidity, in planning/establishing 

documents and rules. In addition, it may be advantageous to apply a variety of types of 

rules in some scenarios. 
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13. Social learning - Successful collaborations sometimes learn together, collectively, 

through inquiry, experimentation, and then may use new knowledge gained to build 

institutions, trust, and social capital.  

 

14. Long-term commitment & shared understanding - Governance of natural resources 

is clearly a long-term commitment. Therefore, efforts to sustain natural resources are 

more likely to be successful when there is long-term commitment. To create this sense 

of commitment on the part of organizations and individuals, it is key to foster a shared 

vision or understanding of the goals of the collaborative governance institutions. This is 

not always easy to create, but can avoid in-fighting and foster the ability to move 

forward.  

 

15. Leadership - The collaborative effort is led by an effective leadership team or individual 

who is able to create a context of cooperation and collective action towards a common 

vision that results in sustainable resource stewardship 

 

16. Capacity - participation in collaborative resource management should help to develop 

and strengthen skills and abilities of the organizations and individuals involved in 

creating and maintaining resource management institutions.  

 

17. Knowledge building - (e.g., learning, information sharing) Activities and processes in 

place for gathering knowledge (e.g. scientific studies) and disseminating knowledge 

throughout and beyond group (e.g. publications, speaking events, public meetings etc.) 

 

18. Prior Networks - Collaboration is enhanced by early networks when participants 

organize themselves and create a common vision even before a collaborative 

governance arrangement is formalized.  

 

19. Face-to-face dialogue - Some experts argue that there is no substitute for face-to-face 

dialog and interaction when it comes to collaborative governance. Others don’t mention 

this factor at all, so this one will be especially interesting to test.  

 

20. Trust & Social capital - Trust and social capital are both necessary ingredients of any 

collaborative effort. Some amount of trust is needed to sit down to work together and to 

collectively establish rules for resource governance. Social capital is built in the process 

and also drawn upon in the process. These elements do not eliminate the need for 

resource monitoring.  

 

Analysis and Discussion  

 

Elinor Ostrom theorized that there exist “universal building blocks” which can be used to craft 

“the diversity of regularized social interactions” that humans construct to interact with each other 

and the environment (Ostrom 2005, p. 5). These “universal components” can act as guides to 
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analyzing human interactions related to social dilemmas across a variety of resource sectors 

(e.g., fisheries, rangelands) and governance scales (e.g., local, national, regional). She 

advanced the Institutional Analysis and Development (IAD) framework as a tool to help identify 

elements and relationships within action situations–the places where people come together to 

solve problems–and the design principles as categories of conditions that research had shown 

to exist in long-enduring, robust CPR systems, i.e., governance systems that were adaptable to 

change.  

 

The IAD and the design principles have found widespread acceptance amongst scholars and 

are widely utilized, although the design principles in particular have been criticized for their 

narrow focus on rules and strategies which may ignore critical social and ecological variables 

and other external factors beyond the institutional framework of the IAD (Cox et al. 2010). In 

order to address this criticism, we included in our analysis other theories related to the 

collaborative management of natural resources. In doing so, we discovered that not only are 

there several sub-genres of literature relevant to this field of study, but that there are a number 

of lists of core criteria or variables that determine the success of collaborative governance of 

natural resources.  

 

In this paper, we compare and attempt to match up these lists of core criteria, starting with the 

most well-known literature on common pool resources (CPR) and collective action, and 

including the more recent literature on adaptive collaborative management (ACM) and 

collaborative governance. We only included literature that contains lists of core criteria, 

prioritized meta-studies, and tried to cover a variety of scales, to include both the local and the 

global commons in our literature review.  

 

Scholarly agreement on such a core variable set should prove valuable to facilitate within and 

across scale meta-analyses of complex social-ecological systems and to better understand how 

to structure robust governance systems that can cope with social and environmental change 

(Poteete et al. 2010). It would also move us closer to Ostrom’s vision of a universal set of 

building blocks that govern a wide variety of human interactions (Ostrom 2005). In a rapidly 

changing world, our study contributes to and builds upon the work of other scholars in a variety 

of disciplines. However, we hope that our work may also be useful to policymakers and 

community activists in their attempts to craft policies and procedures for effective collaborations 

that transcend scales and sectors.  

 

By including core criteria deemed important to the effectiveness or success of joint resource 

governance in the collective action, adaptive co-management, and collaborative governance 

literature, our study contributes to recent research suggesting that certain design principle 

configurations may be equally if not more important to the “success” of a resource governance 

system than the presence of a large number of design principles (Baggio et al 2017). This 

confirms assertions that governance is not a condition but an emergent feature of a coupled 

social-ecological system (Anderies & Janssen 2013; Anderies et al. 2016).  
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In essence, written policies are animated and operationalized by the social and ecological 
system in which they are embedded. This makes the design principles a useful starting point to 
explore key sets of conditions that make successful collaboration and collective action more 
likely in social dilemmas involving shared resources. Supplementing these core criteria with 
critical conditions identified in the other two disciplines we hope will improve the usefulness of 
these key criteria to a variety of collaborations at multiple scales.  
 
Most of these lists were written for local level governance scenarios, while others were explicitly 
written for the global level (Young 2002; Stern 2011) and others were a mix of both (Dietz et al. 
2003; Armitage et al 2009). Scale and cross-scale linkages are increasingly important, therefore 
we are bringing similar lists together to compare and contrast theoretical approaches to 
collaborative governance at different scales. International relations are a unique perspective on 
how collaboration theories can be scaled to the planetary level - these relate CPR theory to IR - 
influenced by Ostrom’s theories.   

Collaborative governance is a strategy designed to analyze the core conditions necessary to 
effectively connect a variety of stakeholders and public agencies in common forums in order to 
advance consensus-oriented decision-making (Ansell and Gash 2007). Collaborative 
governance is defined as the direct engagement of non-state stakeholders by one or more 
public agencies in formal, consensus-oriented, and deliberative resource governing 
arrangements designed to create or “implement public policy or manage public programs or 
assets” (Ansell and Gash 2007, p. 544). In contrast, collective action and adaptive co-
management forums and decision-making is less formal and structured, making collaborative 
governance strategies a more formal and/or strict expression of collective action.  
 
Ostrom defined collective action as the conditions that need to exist in order for individuals 
involved in a social dilemma or resource governance issue to “organize and govern themselves 
[in order] to obtain collective benefits in situations where the temptations to free-ride and break 
commitments are substantial” (1990, p. 27). Adaptive co-management also focuses on the 
conditions or capacity of communities and individual resource users to organize and govern 
themselves with a particular focus on linking shared learning-by-doing between a variety of 
actors across horizontal and vertical governance scales and across multiple spatial scales for 
medium to long time horizons during which the resource is sustainably managed (Plummer et 
al. 2012). In essence, adaptive co-management expands Ostrom’s collective action research 
across sectors and governance scales to look at the conditions necessary for individuals and 
communities to collectively manage shared resources over the medium to long term.  
 
The DPs are malleable and generalizable enough to enable meta-analyses and cross 
comparisons of a wide variety of SES. Our analysis shows that many of the key criteria 
identified in the literature on effective resource management fit nicely into the 11 DP categories. 
Using the DPs as a foundation under which the principles of effective resource governance can 
be organized and utilized for the analysis of individual SES and meta analyses is useful to (1) 
organizing the variables used by the various research teams into set categories of SES criteria; 
and (2) to break down sub-disciplinary silos by tapping into a core set of concepts that allow 
analysis of a variety of SES. We also highlight key criteria that are not captured within the scope 
of the DPs.  
 
Ostrom’s design principles (DPs) represent an effort to understand why the results of processes 
that are designed to foster collective action are robust in some cases but fail in others. As such, 
the DPs should be viewed as core criteria of robust common pool resource governance systems 
which stand in contrast to variables that specifically test for factors that facilitate (or inhibit) 
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resource users from organizing to solve collective action problems (e.g., group size, leadership, 
market integration, resource dependence) (Ostrom 2009, p. 38).   

Although not without criticism, the DPs have proven themselves as robust indicators of effective 
resource management systems (Cox et al., 2010, Agrawal 2001, Baggio et al 2017). Some 
typical criticisms of the design principles include: (1) their incompleteness, including their failure 
to investigate critical social and ecological variables and to consider external factors important 
to sustainable natural resource management such as power dynamics and inequality within 
communities and between communities and other levels of governance; (2) their limited 
applicability to the assessment of CPR systems at higher governance scales (e.g. international 
level); and (3) their narrow focus on formal rules and strategies which ignores complexity that 
extends beyond the institutional framework (Cox et al., 2010).   

This paper specifically aims to address criticisms 1 and 3, but also gets at 2. Our analysis uses 
the design principles as foundational criteria of robust institutional CPR governance structures. 
We then expand the analysis to include literature from newer sub-disciplines such as adaptive 
and collaborative management, as well as the global resource governance literature to search 
for variables and key criteria that match or supplement the DPs.  Accordingly, Table 2 
represents a mix of key criteria of robust CPR governance – the DPs plus nine additional 
variables identified in the more recent literature. 

 
Some of the literature (Ostrom 1990, Cox et al. 2010, Young 2002, Stern 2011, Dietz et al, 
2003) tend to emphasize institutional design as key to successful outcomes, while others 
(Ansell & Gash; Olsson et al.; Plummer et al 2012) emphasize the importance of the process of 
collaborative governance, and the softer, sometimes more elusive (or challenging to control) 
emergent properties of social processes (such as trust, leadership, networks, etc.). All of these 
more process-oriented pieces of literature acknowledge the importance of institutional design in 
various ways, but then focus on the more social aspects of collaboration as key variables. We 
find it important to bring together both of these conversations and be sure that both the rules 
and the social dynamics are considered in concert when evaluating or designing collaborative 
governance endeavors.  
 
The ecological dynamics of a social-ecological system are also frequently overlooked and 
undervalued (Epstein et al. 2012). Koontz & Thomas (2006) lament that too often there is not 
enough focus on the actual environmental outcomes of a natural resource management 
collaborative effort, with success being conferred based upon process rather than outcomes in 
terms of biodiversity or other ecological measures.  
 
Ostrom & Cox (2010) tried to be sure that resource dynamics were considered more 
systematically as part of the collective action process by creating categories for resource 
systems and resource units in addition to the categories of governance systems, actors and 
action situations. With this very macro approach, they end up with 66 SES variables - and yet, 
there are still key variables on our table that are not quite covered in their SES variables, such 
as trust. Certainly, Ostrom has acknowledged the importance of social trust, but it is not 
explicitly addressed in the SES variables.  
 
Despite having explicit attention placed on the actors and action situations, the approach of 
Ostrom & Cox (2010) still seems a bit skewed toward the institutional design side of the 
conversation rather than the less measurable dynamics considered by the literature on adaptive 
and collaborative governance.  Again, we feel it is important to bring these conversations 
together to compare, contrast and synthesize.  
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Conclusion 
 
In a world increasingly dominated by human activities, the biodiverse natural systems in which 
we evolved (and which we continue to rely upon) are under increasing threat of disruption and 
breakdown. This deterioration of global life-support systems, in turn, threatens the ability of 
human societies to thrive. Pollution, land use change and habitat loss, consumption and 
economic development, human population growth, and global climate change are drivers that 
exert intense pressure on our planet’s fabric of life. Given this context, viewing human activities 
from a social-ecological systems perspective is useful because doing so more firmly links our 
activities and their impacts within the natural systems in which we are embedded.  
 
Some have argued that there is a lack of theory to identify and unify key conditions/criteria of 
sustainable resource governance systems that are both meaningfully generalizable to facilitate 
cross comparisons while at the same time adaptable enough to provide the necessary flexibility 
to be useful for the analysis of a variety of SES (Agrawal 2001). Others argue that meta 
analyses are hampered by the lack of definition of key terms, such as adaptive co-management 
(Plummer et al. 2012).  
 
We noticed that a lack of alignment occurs partly just because of the usage of different terms, 
such as CPR, ACM, resilient SESs, and CBNRM – all of which are helpful in their own ways, but 
may cause some fragmentation of the literature. Here we are bringing these sub-disciplines 
back together to create one comprehensive list of key criteria put forward by these literatures 
over the past several decades.  
 
Our central aim in this project is linking and comparing the literatures on collective action (which 
tends to focus on institutional design principles governing use of a resource), with the literature 
on collaborative governance and adaptive management (which tends to focus more on the 
social dynamics of the collaborative process).  
 
Our central conclusion is that there are 20 core criteria for robust collaborative natural resource 
governance institutions that can be drawn from the literature. We aim to test these 20 variables 
with case studies in the near future, and we encourage others to do the same. We can provide 
our coding manual and other tools to those who wish to code case studies.  
 
Another conclusion is that a holistic analysis of a collaborative governance process needs to 
include thoughtful attention to the rules in use (institutions for collective action) as well as the 
social processes involved in collaboration (including consideration of equity and livelihoods), 
and the ecological (resource) dynamics at play.  
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