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This paper 
concerns: 



What justifies 
polycentric decision-
making? 

• I suggest that participatory polycentric governance (as 
opposed to centralized ruling) is an efficient strategy 
to manage common-pool resources (CPRs) and to 
achieve short-term societal goals that contribute to 
long-term strategies. For instance, centralized 
conservation efforts generally have failed, the 
resources necessary to impose top-down strategies 
are dwindling, and there is a growing demand for 
more inclusive decision-making structures.

• I employ collective action theory to explain societal 
resilience and stability through cooperative 
management of critical CPRs. Cooperative action units 
combine formal (and costly) administration with 
informal, locally managed para-governmental 
organizations (bifurcated governance) to achieve 
cooperation goals. They use varied strategies to link 
local segments into larger administrative systems to 
manage public goods and solve cooperator problems. 
Governance through cooperation creates informal 
spheres of authority.

• I examine the usefulness of polycentricity under 
specific ecological stress: access to scarce resources 
and strenuous ecosystems. The cross-cultural data 
suggest that polycentric decision-making is a 
successful strategy to manage short-term risk, diffuse 
conflict, and secure economic benefits.

• I conclude that polycentric governance organized as 
collective management of CPRs mitigates problems 
such as overuse or degradation and contributes to 
sustainable communal well-being.
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Hypotheses that guide my research

Societies devise, adopt, and maintain 
cooperative arrangements under which 
they become interdependent, willing, 
and capable of following 
communication networks to create 
conditions for sustainable well-being.

• 1. Under certain political 
conditions, a network of communal 
organizations of different scales 
becomes a successful alternative to 
centralized decision-making. 

• 2. In a polycentric structure, a 
federation of independent governing 
bodies organized as a set of nested 
institutions focused on a common 
goal contributes to practical and 
beneficial sustainable communal well-
being.

• Collective action creates specific 
forms of social interaction 
common to nonindustrial and 
industrial communities. The 
rulers and the ruled interact 
according to a consensus based 
on incentives distribution (and 
redistribution). The economic 
benefit of collective action lies in 
providing CPRs through 
cooperative activities beyond 
what we expect from individual 
consumer rationality (explained 
by zero-sum game and Pareto 
optimality and conflict games). 
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Basic definition: polycentric governance 

The concept I 
discuss refers to 
polycentric 
governance and 
its organization as 
an informal 
sphere of 
authority (SOA).

• Governance indicates 
interdependence in 
governing

• Governance, the same as 
government, consists of rule 
systems that regulate 
steering mechanisms 
through which authority is 
exercised to preserve 
coherence and achieve 
desired goals



8/26/2022 6

Basic definition: rule systems 
(function vs. structure)

The rule systems of formal 
governments are 
structures (rigid). In 
contrast, those of 
governance are social 
functions or processes that 
can be performed and 
implemented in various 
ways at different times 
and places by various 
organizations (flexible).

Whether structural or 
functional, rule systems acquire 
authority in various ways 
ranging from informal created 
through processes and 
repeated practices regarded as 
authoritative that contribute to 
the institutionalization of 
customs and traditions to 
formal constitutionally or 
otherwise executed.
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The critical condition for polycentric 
governance: rule systems sustained by 
cooperation

• The critical condition for polycentric governance: rule systems 
sustained by cooperation 

• Rule systems emerge due to negotiation and consensus. 
Cooperation among collectivities in centralized and multi-agent 
(polycentric) structures sustains rule systems. 

• By forming new non-hierarchical collectivities, cooperative 
networks of different scales successfully diminish the 
hierarchical form of organization in favor of the horizontal flow 
of authority. 

• The evolution of "multilevel" polycentric governance that 
ranges from family to federation of states propagates the 
proliferation of rule systems.



Examples of polycentric governance (multiple 
SoAs) and its use in resource management
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Selected data on polycentric governance and cooperative 
management of common-pool resources

Slides 10 through 20 present cross-cultural evidence of cooperation under specific 
ecological stress: political circumscription, limited access to resources (pastures), 
and strenuous ecosystem (arid land, mountains).

 The Tornow SOA

 The American Southeast 

 Inter-tribal (multi-agent) comanagement regulating access to land and game, Fort 
Irvin, Great Basin (USA)

 Communal, national, and E.U. governance of high-altitude pastures in Pyrenean 
transhumance (France)

 Agdal, the traditional cooperative custom of the High Atlas to regulate access to 
pastures (Morocco) 

 Interclan cooperation regulating access to pastures (Ethiopia)

 Centralized vs. polycentric management of small-scale fishing (Zambia)

 Polycentric rules for aboriginal access to food resources (Canada)

 Polycentric decision-making in the Andean water management (Bolivia)

 Wildland fire control in the American West

 Adaptive Comanagement of a Wetland Landscape around Kristianstad, Sweden



The Tornow SoA
During the 600s and early 700s 
CE, the first fortified 
enclosures appeared across 
the North Central European 
Plains, built to protect the 
wealth of the territorial 
community. 

The Tornow-type forts 
developed in the 700s and 
800s CE in Central Europe and 
formed a unique informal 
political organization. They 
represent a multi-agent 
(polycentric) regional-scale 
SoA, a buffer between the 
Norse and the Carolingian 
Empire. Equal in size and 
architecture show no evidence 
of distinction in social statuses. 

(Data after Lozny 2013)
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The American Southeast 

Social network analysis 
revealed the relational 
structures and organizations of 
sociopolitical landscapes 
traditionally characterized as 
chiefdoms.

The results contribute insights 
to the study of small-scale 
political organizations by 
demonstrating that: 

1. preexisting polycentric 
political conditions contributed 
to the emergence of complex 
polities (chiefdoms), 

2. while networks of chiefly 
interaction were unstable 
(warfare), wider networks of 
interaction were much more 
durable.

(Data after Lulewicz 2019)
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Inter-tribal comanagement of land in the Great Basin, US

Distinct linguistic 
groups of the Mojave 
Desert, Great Basin, 
USA jointly managed 
land and other 
resources. This type 
of land tenure is 
different from 
reciprocal access 
arrangements. 

(Data after Eerkens 1999) 
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The Pyrenees, comanagement of grazing rangelands 

In the Central Pyrenees, 
formal (the E.U., 
national governments) 
and informal (communal 
customs and traditions) 
contribute to local 
governance regarding 
highland pastures. 

According to the communal 
rule system, villagers 
from Spain and France 
cross the national 
administrative borders 
and share designated 
grazing ranges. 

Despite cultural, ecological, 
and political boundaries, 
the currently existing 
communal land 
management system 
follows the grazing 
pattern modeled after 
the medieval 
agreements dating back 
to the Kingdom of 
Navarra.

(Data after Lozny 2019)



8/26/2022 14

Agdal, a system of 
land sharing

 A

 B 

The Berbers of the Mesiuoa 
tribe of the High Atlas 
follow the traditional, 
coded in their religious 
beliefs, cooperative custom 
(Agdal) to regulate access 
to land. 

Rules of natural resource 
utilization adjust due to 
climate change, population 
increase, migration, 
technical advances, or 
expansion of market 
economies. 

A – families share pastures

B - land shared among groups 

However, new economic ideas 
from elsewhere (France) 
distort traditional 
individual attitudes. 

(Data after Dominguez et al. 
2010)

A

B



Interclan multiple levels of 
cooperation to regulate 
access to pastures in 
eastern Ethiopia

Because private ownership is 
expensive and impedes access to 
various pastures, communal 
ownership and CPR systems 
define interclan cooperation in 
eastern Ethiopia. 

Multiple institutional 
arrangements define non-
exclusive property rights to 
increase the economic efficiency 
of resources in a risky 
environment. 

Increased threat from climate 
change (rainfall variability) and 
the absence of livestock 
insurance reinforces the 
necessity to sustain interclan 
cooperation over the reciprocal 
sharing of the commons - a policy 
shift to reinforce customary 
resource governance systems to 
ameliorate interclan cooperation 
to respond to these challenges.

(Data after Beyene 2010)
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Centralized vs. local management of fishing (Zambia)

 Traditional fishery institutions of the Batwa 
and Ila/Balundwe reduce transaction costs 
and regulate fishing in a shared property 
regime. The presence of centralized 
government thwarted successful local 
collective action toward a shared resource. 
Local chiefs retained power even with the 
influx of "foreign" Lozi fishermen, who were 
encouraged to settle there by the Zambian 
government. They enlarged the chiefs' 
spheres of authority as they set up 
participatory, subsidiary control mechanisms 
by forming fishery committees to implement 
some of the regulations. 

 Combination of locally and state-enforced 
rules to obtain better distribution in favor of 
small–scale fishing, traditional institutions 
face more free riding as they hinder critical 
livelihood gains in the new state-controlled 
context. 

 New statutory initiatives address the chiefs 
as critical representatives of the local groups 
but incorporate as many different actors as 
possible, including male and female fish 
traders. 

 (Data after Haller 2008)
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Polycentric rules for aboriginal berry harvesting (Canada)

 Joint property arrangements 
characterize the harvest of 
berries in the Gwich'in region of 
the Northwest Territories, 
Canada. They include rules for 
resource access, sharing 
information, and harvest sharing. 
The rules change in response to 
year-to-year variations in the 
abundance and distribution of 
the species, spatially and 
temporally across the region. 

 Formal institutions such as the 
Gwich'in Renewable Resources 
Board and other comanagement 
boards limit non-Gwich'in access 
to local resources. 

 Various informal institutions 
within Gwich'in communities 
(nested institutions) shape local 
resource use, as in the case of 
berries and fish.

 (Parlee et al. 2006)
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Polycentric governance in Andean water management

 Water is extremely scarce in the 
southern region of Cochabamba 
(Bolivia), occupied by urban migrants. 
As a result of social protests, water 
management is not privatized and 
remains in public control (social 
network rules). 

 These rules, including uniformity, 
proximity, and proportionality, are 
enforced via monitoring and 
sanctioning; users tolerate a small 
number of free-riding to help some 
households meet short-term 
subsistence needs. 

 Activity in the nested institutions that 
organized collective choice (the 
Neighborhood Council) and oversaw 
operational rules (social networks) 
fluctuated in patterned ways. There is 
evidence that seasonal water scarcity 
played a role in those fluctuations.

 (Data after Wutich 2006)



Wildland fire control in the American West
• Rural community members in the 

remote US West actively respond 
to wildland fires under state-
sanctioned Rangeland Fire 
Protection Associations. 

• Case studies from Idaho and 
Oregon suggest that the 
Rangeland Fire Protection 
Association model presents 
opportunities to leverage 
ranchers' motivations, skills, and 
knowledge to inform effective fire 
response and create opportunities 
for learning and adaptation. At the 
same time, this coproduction 
model tests the integration of 
formal and informal institutions.
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Adaptive Comanagement of a Wetland
Landscape around Kristianstad, Sweden

• The small, flexible municipal organization, 
Ecomuseum Kristianstads Vattenrike (EKV) 
in southern Sweden, has identified win-win 
situations and gained broad support and 
legitimacy for ecosystem management 
among various regional actors. 

• Navigating the existing legal-political 
framework, EKV has built a loose social 
network of local stewards and critical 
persons from organizations at municipal and 
higher societal levels. 

• The EKV approach to adaptive 
comanagement has enhanced the social 
capacity to respond to unpredictable change 
and developed a trajectory towards the 
resilience of a desirable social-ecological 
system.

• (Data after Hahn et al. 2006)
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How and why do polycentric systems develop? 

There are three main scenarios: 

• Defendability or cost-benefit suggests that polycentric systems 
developed because areas are not worth claiming and defending 
as private.

• Environmental risk buffering emphasizes that groups have 
unconstrained access to more extensive and diverse ranges in 
pooled and jointly owned resources and territories. 

• Social conflict buffering suggests that joint-use lands serve as 
social buffers among groups. Although adjoining groups have 
exclusive access to their respective core areas, space among the 
groups may serve as a buffer against social friction.
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What is the best strategy in the context of a zero-sum game: non-cooperative behavior or 
potential conflict (solved by all kinds of equilibrium games, such as Nash equilibrium)? 

Two solutions seem advisable: 

Cooperative games, 
partnership, consensus, 
when players form binding 
commitments to support 
stable structures for as 
long as they accept the 
rules; generally, the 
objective is to tie the 
game, not to win

Hybrid games, coalitions, 
alliances, and 
confederacies - a mixture 
of cooperative and non-
cooperative behaviors to 
support the short-term 
stability of otherwise 
dissipative structures
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Theoretical assumption: collective action as 
strategy for communal well-being  

Incentives that make 
cooperation appealing in 
strategic situations when 
individual's and group's 
success depends on 
decisions by others:

• Non-zero-sum game: 
cooperative behavior and 
potential diffusion of 
conflict/aggression

• Frequency of contacts 
and transparency

• Flexibility (opportunity to 
change rules)

• Group resilience
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CONCLUSIONS
Following Hardin's (1968) model literally that if 

individuals act rationally but in self-interest, they 
will deplete common resources, we might 
conclude that sustainable polycentric governance 
is not attainable. 

However, if we consider the following (based on the 
presented data):

Polycentric management contributes to resiliency

Polycentric management is responsive to change 
(flexible)

Polycentric management allows stakeholders to 
control each other as they share investment costs 
and benefits and minimizes free-rider strategies

Polycentric management creates conditions for 
collaborative behavior (described by the 
'prisoner's dilemma')

Polycentric governance allows for frequency of 
contact and transparency,

I conclude that the non-zero-sum game produces 
cases not governed by Pareto optimality 
(efficiency) that (additional) change to make any 
person better off is impossible without worsening 
someone else's condition. 

These cases justify the logic of collective actions, 
which contribute to sustainable well-being across 
social sectors.

The question 
was: 
Is 
participatory, 
polycentric 
governance a 
viable 
strategy for 
sustainable 
wellbeing?
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