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ARTICLE INFO ABSTRACT
. . This research aims to analyze the network of institutional relationships and conflicts in
Article type: Khuzestan's water governance using a mixed-method approach. To this end, 43 water

governance-related institutions were identified as the social boundary of the network
using snowhball sampling method. To examine institutional relationships, a questionnaire
about the intensity of interactions between these institutions was distributed and
completed by the respective representatives. These institutions were categorized based
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Article history on their predominant roles, and social network analysis indicators were measured at the
. ) micro level of the network. Additionally, semi-structured interviews were conducted to
Received: 26 July 2024 examine inter-institutional conflicts. Results of the centrality indices indicated that the

N Provincial Government holds the highest out-degree centrality (90.48%), betweenness
Revised: 02 September 2024 centrality (5.1%), and closeness centrality (97.67%), indicated the significant political
Accepted: 06 September 2024 influence, control power, mediation role, independence, and access to resources and
information, thus playing a prominent role in the water governance network. Moreover,
Published online: 16 November 2024 the Khuzestan Water and Power Authority with the highest in-degree centrality of
92.86%, held the greatest political authority. The distribution of centrality measures
revealed that, despite the significant role of intermediate subgroups in facilitating
institutional cooperation, they have low out-degree and betweenness centrality, with
Keywords: asymmetric power distribution. In the conflict network, the Khuzestan Water and Power
T : : - Authority receives the highest number of conflict ties, while the Environmental
Institutional rela'_tlonshlps, Social Protection Organization has the most conflicts with others. The presence of severe
Network Analysis, Water resource iconflicts between the Khuzestan Water and Power Authority, Department of
management, Stakeholder Environment and Agricultural Jihad Organization underscore the need to resolve these
identification. conflicts and strengthen coordination in water governance decision-making.
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EXTENDED ABSTRACT

Introduction: Water plays a vital role in social, economic, and environmental systems. Inadequate water
resources governance can lead to severe water supply and access crises. Khuzestan Province, despite having
extensive surface water resources, has experienced water scarcity driven by unreliable supply, climate change,
and unsustainable management practices. The Karkheh Basin in Khuzestan province, with various actors and
institutions, has complex relationships, each with differing roles, interests, and power dynamics. The expansion
of agricultural lands beyond the Karkheh River’s capacity has significantly strained water resources, as
agriculture remains the largest water consumer in the region. Competitive demands among drinking water,
agricultural, and environmental needs, along with conflicts between upstream and downstream users of the
Karkheh River and a lack of coordination among relevant institutions, have added to the complexities of water
governance networks. This study uses a mixed-method approach to analyze the complex water governance
interaction networks in Khuzestan Province, with a focus on key actors and institutional conflicts in the Karkheh
Basin. It provides valuable insights for policymakers and water resource managers in their efforts to improve
water governance in the region.

Methodology: This study aims to analyze the networks of interactions and conflicts among water governance
institutions in Khuzestan Province, southwest Iran. The study employed a descriptive-analytical method with
practical objectives. A mixed-method approach, including a survey and semi-structured interviews, was used.
Initially, institutions were identified using the snowball sampling method. This process began with key informants
and expanded as each institution recommended other relevant entities, leading to a complete network list consisting
of 43 institutions, which defined the social boundaries of the network. These institutions were categorized based on
their roles as protective, developmental, or intermediate, as well as their functions in policy, implementing, and
monitoring. The intensity of inter-institutional relationships was assessed using a questionnaire based on a Likert
scale. Subsequently, micro-level indicators-such as in-degree centrality, out-degree centrality, closeness centrality,
and betweenness centrality-were calculated using UCINET software. These indicators help identify institutions
with significant decision-making power and influence in water governance. Additionally, conflicts among
institutions were explored through semi-structured interviews, and network diagrams illustrating interactions and
conflicts between institutions were created using network visualization tools to provide a clear representation of the
institutional landscape. This combination of quantitative and qualitative data provides a comprehensive
understanding of the Khuzestan water governance network.
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Results and Discussion: Powerful actors, due to their extensive connections, significantly influence other
actors. The results indicate that the Provincial Government and Parliament Representatives, with out-degree
centrality values of 90.48 percent, have the highest political influence and impact. Khuzestan Water and Power
Authority leads in-degree centrality at 92.86 percent, followed by the Provincial Government and the
Agricultural Jihad Organization. These actors possess high political authority, granting them access to more
resources and information. The Provincial Government also tops closeness centrality at 97.67 percent, followed
by the Khuzestan Water and Power Authority and Parliament Representatives. These metrics indicate these
actors' significant access to new resources and information due to their proximity to other actors. The Parliament
Representatives have the highest betweenness, connecting different actor groups within the network as a bridge.
Conversely, private consulting Companies and environmental NGOs focused on water advocacy have the lowest
centrality values, placing them in a marginal position. Policy subgroups exhibit the highest centrality values,
reflecting their political influence, control, mediation, and access to resources and information, while
intermediary subgroups have low centrality values across all metrics. Qualitative assessments indicate that the
Department of Environment and the Khuzestan Water and Power Authority are central entities involved in
conflicts. The Department of Environment and environmental NGOs conflict with the Khuzestan Water and
Power Authority due to the non-allocation of environmental water rights for the Karkheh River and the Hoor-al-
Azim Wetland. Agricultural associations and the Agricultural Jihad Organization also dispute with the
Khuzestan Water and Power Authority over insufficient or delayed water supply for agriculture and livestock.
Additionally, Khuzestan Water and Power Authority conflicts with the Agricultural Jihad Organization over
non-compliance with cropping patterns and inadequate farmer training. Proper conflict management is essential
for maintaining cooperation and efficiency in the resource governance system.

Conclusion: This research aims to identify key actors and understand the interactions between water-related
institutions in Khuzestan Province, as well as examine the existing conflicts. The results show that the
Provincial Government, with the highest out-degree, betweenness, and closeness centrality values, plays a
crucial role in the water governance network and controls information and resources. The Khuzestan Water and
Power Authority, with the highest in-degree centrality, also plays a significant role in water planning and
decision-making. In contrast, private companies and environmental NGOs have the lowest centrality values and
are in a marginal position. Strengthening these institutions and increasing the participation of non-governmental
stakeholders in water governance can contribute to a shift toward a more sustainable socio-ecological system.
Given the low centrality values, particularly in out-degree and betweenness, within the intermediary subgroup
and the role this subgroup plays in enhancing cooperation within the network, strengthening collaboration in this
subgroup is necessary. The results indicate that the main conflict in Khuzestan’s water governance is among the
priorities of Khuzestan Water and Power Authority, environmental goals, and farmers' access to water.
Additionally, the role of Subsidiaries of the National Oil Company in these conflicts is significant. To reduce
conflicts and improve efficiency, aligning national policies with local needs and developing joint management
programs among key institutions is essential.
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Figure 1- Location of the study area
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Table 1- List of institutions related to water governance in Khuzestan province and their roles
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Figure 3- Characteristics of the statistical population in the research
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Figure 6- In-degree and out-degree centrality indicators in the water governance network of Khuzestan province
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Figure 7- Betweenness and closeness centrality indicators in the water governance network of Khuzestan province
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Figure 8- Box plots for centrality measures (a: in-degree, b: out-degree, c: betweenness, d: closeness) in the network
of water governance related institutions
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Figure 9- Position of actors in the water governance network (node size based on degree centrality)
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Figure 10- Position of actors in the conflict network among water governance institutions (Khuzestan Province)
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