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Abstract

In recent years, municipal solid waste management has evolved from a simple operational process into a complex socio-
technological system, the success of which depends on the quality of interaction among actors. The purpose of this study is to
explain the challenges of smart governance in municipal solid waste management, with a focus on analyzing the mutual
behaviors of stakeholders. This research is fundamental-applied in purpose and qualitative in methodology, employing an
interpretive-exploratory approach. Data were collected through in-depth semi-structured interviews with 23 experts and key
actors in waste management, utilizing purposeful and snowball sampling methods. Data analysis was conducted in two stages:
“Thematic Analysis” to identify the challenges, and “Interpretive Structural Modeling” (ISM) to explain the causal
relationships among them. The novelty of this research lies in combining thematic analysis and ISM to explain institutional
and behavioral dynamics, as well as presenting a causal-hierarchical model of the challenges. The thematic analysis led to the
identification of 5 overarching themes, 15 organizing themes, and 75 basic themes. The ISM results revealed that smart
governance challenges are categorized into five levels; “institutional challenges™ are situated at the lowest level as the root
cause, while “technological challenges” are at the highest level as the consequence. The causal structure indicated that
institutional weakness hinders interactive governance, leading to the complexity of actors’ behaviors and social constraints,
which ultimately results in the inefficiency of smart tools. The findings suggest that technological challenges are rooted more
in institutional structures and behavioral dynamics rather than a lack of technology. Therefore, the success of smart governance
requires reforming institutions, strengthening interactive mechanisms, and redefining relationships between formal and
informal actors. This model can provide an analytical framework for smart policy-making in municipal solid waste
management.

Keywords: Smart Governance, Urban Waste Management, Actor Analysis, Circular Economy, Citizen Participation
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Explaining the Challenges of Smart Governance in Urban Waste Management with the Approach
of Analyzing the Mutual Behaviors of Actors

Extended Abstract

Introduction

Urban waste management, as one of the fundamental issues of sustainable urban development, has become the focus of attention
of policymakers, urban managers, and researchers in recent years. The rapid growth of urbanization, increasing consumption
patterns, changing lifestyles, and expanding urban economic activities have led to an increase in the quantity and qualitative
diversity of urban waste and have placed increasing pressure on urban management systems (Alves, 2023). In such
circumstances, the inefficiency of traditional waste management approaches has made the need to review the governance
practices of this area more apparent than ever before (Majumdar et al, 2025). In Iran, numerous studies have focused on the
technical or structural components of waste management, but systematic analysis of the mutual behaviors of actors within the
framework of smart governance has received less attention (Aslani, 2014; Amiri et al., 2014). This research gap has led to many
policies being designed without a proper understanding of behavioral and institutional dynamics. Therefore, conducting research
that can explain the challenges of smart governance in urban waste management with the approach of analyzing the mutual
behaviors of actors is not only scientifically necessary, but can also provide a practical basis for reforming policies, increasing
citizen participation, and promoting the sustainability of urban waste management in Iran. Therefore, the present study seeks to
answer the question of what are the challenges of smart governance in urban waste management with the approach of analyzing
the mutual behaviors of actors.

Methodology

The methodology of the present study is based on a qualitative approach, considering the nature of the problem and the purpose
of the study. The qualitative approach was chosen because governance challenges are multidimensional, contextualized
phenomena that depend on the perception, experience, and actions of different actors, and it is not possible to measure them
solely through quantitative data. In this study, the qualitative research type is considered fundamental-applied in terms of purpose
and interpretive-exploratory in terms of implementation method, in such a way that an attempt is made to identify and explain
the meanings, interaction patterns, and behavioral mechanisms of actors in the real context of urban waste management. The
main method of data collection was semi-structured in-depth interviews. This type of interview allows, while maintaining the
general framework of the study, to provide the necessary space for participants to express their experiences, perceptions, and
interpretations. The research community includes experts and key actors in the field of urban waste management who have been
directly or indirectly involved in the policy-making, planning, and implementation or monitoring processes. This community
includes senior and middle managers of urban waste management organizations, municipal managers, environmental and waste
experts, relevant academic researchers, private sector representatives active in the field of collection and recycling, and urban
governance experts.

Results

The findings of the thematic analysis led to the identification of 5 overarching themes, 15 organizing themes, and 75 basic
themes. The results of structural modeling showed that smart governance challenges are located at five hierarchical levels.
“Institutional challenges” (including organizational incoherence and weak policy frameworks) were located at the lowest level
of the model and were identified as the root and main driver of other problems. In contrast, “technological challenges” (such as

the formality of technology and weak data-centricity) were located at the highest level, indicating that they are caused by
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institutional and behavioral factors. The results explain that weaknesses in institutional infrastructure prevent the realization of

“interactive governance,” which in turn exacerbates “complexity of actor behavior” (conflict of interest and distrust) and “social
constraints.” Ultimately, this causal chain leads to the ineffectiveness of smart tools at the city level. Accordingly, it is suggested
that policymakers focus on reforming institutional structures and redefining relationships between formal and informal actors,
rather than focusing solely on technical tools.

Discussion and Conclusion

A systematic analysis of the challenges of smart governance in urban waste management shows that this area is more than a
technical issue, it is also involved in institutional and behavioral complexities. The results of this study explain that the transition
towards a smart city and a circular economy requires a review of the behavioral patterns of actors, each of whom has different
interests and motivations. According to the research findings, one of the biggest obstacles to the realization of smart governance
is the inconsistency between the policy-making and operational levels. For a successful transition to smart governance, it is
essential that waste management systems move from a waste-centric approach to a stakeholder-centric approach, which requires
the creation of common digital platforms for direct dialogue and interaction between citizens, contractors, and city managers to
restore damaged trust and increase the incentive for voluntary participation. Special support and legal mechanisms should also
be designed to integrate informal actors into the recycling value chain so that, through training and smart tools, the activities of
this group can be removed from a confrontational state and recognized as part of a smart solution. At the operational level, the
use of new technologies such as artificial intelligence and machine learning to analyze waste generation patterns at source and
optimize collection routes should be accompanied by cultural and educational attachments so that technology acts as a
complement to sound environmental behaviors rather than replacing the role of humans. It is suggested that urban management,
by utilizing climate resilience models and green-blue infrastructure, link waste management with other urban services to create
cross-sectoral synergies and offset the costs of smartization through secondary revenues from the circular economy. Finally,
developing transparent protocols for data sharing and creating smart ranking systems for neighborhoods based on waste
separation and reduction indicators can create healthy competition among citizens and transform smart governance from an

abstract concept into a tangible experience in everyday urban life.
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