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Article Info Abstract

Collaborative management is an effective approach in natural resource management,
emphasizing the active involvement of all stakeholders in decision-making, particularly in
watershed areas where diverse groups with varying interests coexist. Understanding social
networks and the complex relationships among local stakeholders who directly utilize watershed
resources is essential for achieving sustainable resource management. This study analyzed the
social networks of local stakeholders in three villages—Engelab, Gorg Tappeh, and Yalmeh
Salian—Ilocated in Aqggala County. The study population consisted of members of rural
development and prosperity centers, considered collaborative institutions based on mutual trust.
Data were collected through a social network analysis (SNA) questionnaire, analyzed using
UCINET software, and visualized with the NetDraw plugin. Macro, meso, and micro-level
network indicators, including density, reciprocity, transitivity, centralization, average geodesic
distance, core-periphery, and degree centrality, were employed to evaluate network structure,
trust, and collaboration. Results indicated that Engelab village exhibited relatively cohesive
networks with balanced relationships, while Gorg Tappeh showed weaknesses in trust and
collaboration ties, and Yalmeh Salian was highly dependent on a few key individuals. Core-
periphery and degree centrality indicators revealed notable differences in the distribution of
relationships and power among stakeholders. The findings suggest that collaborative programs
should be designed according to each village's social structure, emphasizing the strengthening
of social ties and support for key actors to enhance decision-making processes and social capital.
This study provides guidance for planning collaborative initiatives based on social network
structures in watershed management.

Keywords: Watershed Co-Management, Distribution of Power, Social Network Analysis, Social
Capital, Aqgala County.
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Extended Abstract

Introduction

Collaborative management is increasingly
recognized as an effective approach in natural
resource management, as it emphasizes the
active involvement of stakeholders in decision-
making, planning, and implementation
processes. Unlike conventional top-down
management models, collaborative
management integrates diverse interests,
knowledge systems, and capacities through
shared responsibility and collective action.
This approach is particularly relevant in
watershed areas, where ecological processes,
resource use patterns, and governance systems
are highly interconnected and shaped by
multiple actors with potentially conflicting
interests.  Watersheds typically include
farmers, livestock keepers, local councils,
governmental organizations, and informal
community groups whose decisions directly
affect resource sustainability and ecosystem
health.

Effective watershed co-management
requires a thorough understanding of social
networks and the relationships among local
stakeholders who directly depend on
watershed resources. These networks consist
of patterns of interaction, trust, and
collaboration that influence information
exchange, conflict management, and collective
decision-making. Interdependencies among
stakeholders play a decisive role in
determining the effectiveness and durability of
management practices. Therefore, analyzing
trust- and collaboration-based relationships
and assessing social capital within stakeholder
networks can help identify structural strengths
and weaknesses, expose power imbalances,
and provide practical insights for improving
governance arrangements.

In rangeland ecosystems, where users are
diverse and vegetation cover is highly sensitive
to mismanagement, collaborative management
becomes especially important. Rangelands are
often exposed to overgrazing, land
degradation, and climate variability,
intensifying competition over resources and
increasing the likelihood of conflict.
Strengthening institutional coordination and
trust-based relationships among stakeholders
can reduce pressure on rangelands, enhance

ecological functions, and support sustainable
resource use. Social capital, expressed through
trust, reciprocity, and cooperation, is therefore
a key element in achieving long-term
sustainability in these systems.

Against this background, the present study
investigates the structure of stakeholder
networks involved in  watershed co-
management in three villages of Aqgala
County using Social Network Analysis (SNA).
The study aims to examine trust and
collaboration relationships among local actors
and to assess their implications for effective
watershed co-management.

Methodology

This study employs a social network analysis
approach to examine the structure and
characteristics of relationships among local
stakeholders in three villages of Aggala
County: Enghelab, Gog Tappeh, and Yolme
Salian. Data were collected through direct
observation and structured surveys. The
statistical population consisted of members of
the Rural Development and Prosperity
Councils, which act as local collaborative
institutions based on mutual trust, shared
decision-making, and community
participation, and play an important role in
local development and natural resource
management.

In each village, 40 council members were
selected using the full network sampling
method to capture all existing relationships
within the network. Data were gathered using
a standardized SNA questionnaire designed to
measure trust-based and collaboration-based
ties. Respondents identified individuals with
whom they had trust relationships and those
with whom they cooperated in managing local
resources and community affairs.

The data were analyzed using UCINET
software to calculate key social network
indicators.  Network  visualization  was
conducted using NetDraw to illustrate the
structural features of trust and collaboration
networks. The analysis included indicators
such as network density, transitivity,
reciprocity, centralization, average geodesic
distance, core—periphery structure, and degree
centrality. These measures were used to
evaluate network cohesion, power distribution,
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information flow, and levels of trust and
collaboration among stakeholders.

Results and Discussion

The results indicate notable differences in
network structure and power distribution
among the three villages. In Enghelab village,
both trust and collaboration networks display
relatively high density, suggesting an adequate
level of interaction and communication among
council members. This structure supports
information exchange and cooperative action.
However, low levels of transitivity and
reciprocity indicate that relationships are
weakly reinforced, potentially limiting
network stability and the long-term
effectiveness of collaboration.

Centralization indices in Enghelab reveal a
relatively balanced distribution of ties,
suggesting that power and influence are not
excessively concentrated. Nonetheless, several
actors occupy more prominent positions,
underlining their role in sustaining network
functionality and facilitating coordination.

In Gog Tappeh village, network density is
lower, particularly in the trust network,
reflecting weaker interpersonal trust and fewer
stable connections. Although some actors hold
central positions in the collaboration network,
limited trust, low transitivity, and weak
reciprocity reduce the efficiency of
information exchange and constrain collective
learning.

Yolme Salian village shows the weakest
network structure. Both trust and collaboration
networks have low density, indicating limited
interaction and weak social cohesion. Power
centralization is pronounced, with a small
number of actors responsible for most
connections. This concentration increases
dependency on key individuals and reduces
network resilience. Weak transitivity and
reciprocity further reflect instability and poor
information circulation.

Core—periphery analysis shows that in all
three villages, core actors possess more
interactions and higher levels of trust than
peripheral actors. However, differences in the
size and cohesion of the core result in varying
capacities for collaborative management.
These patterns reveal unequal distributions of
social capital, power, and access to
information within local networks.

Conclusion

The findings demonstrate that social network
structure strongly influences the potential for
effective watershed co-management. Enghelab
village exhibits a relatively cohesive network
and greater readiness for collaboration. Gog
Tappeh has potential for improved
cooperation, but weak trust relationships
hinder performance. Yolme Salian faces
substantial challenges due to fragmented
networks and dependence on a few influential
actors.

It is recommended that collaborative
watershed management programs be tailored
to the specific social structures of each village.
Strengthening trust-based ties, enhancing
reciprocity, and integrating peripheral actors
into  decision-making processes  are
particularly important in Gog Tappeh and
Yolme Salian. Supporting both key and
marginalized actors can improve information
flow, collective decision-making, and social
capital. Overall, the results offer practical
guidance for designing context-sensitive and
socially informed watershed co-management
strategies.
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