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Abstract

This study examines the current state of urban solid waste management in Duhok
Governorate, Kurdistan Region of Iraq, through a comprehensive humanitarian
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perspective. It aims to identify the structural, operational, and socio-institutional
challenges that hinder the transition toward a sustainable waste management system.
Over the past decade, Duhok has experienced significant demographic transformations,
characterized by rapid population growth that intensified following the large-scale influx
of internally displaced persons (IDPs) and Syrian refugees since 2014. This
unprecedented demographic pressure has placed considerable strain on municipal
infrastructure capacities related to waste collection, transportation, treatment, and final
disposal.

The research adopts a mixed-methods approach integrating quantitative and qualitative
techniques. Field surveys, site inspections, and semi-structured interviews were
conducted with 28 key informants, including municipal officials, environmental experts,
and representatives of international humanitarian organizations. In addition, a household
survey covering 420 households across six neighborhoods in the districts of Duhok,
Semel, and Zakho was implemented. Secondary data were systematically analyzed from
governmental reports, international project documentation, and peer-reviewed academic
literature. The findings identify five major categories of challenges: institutional gaps and
weak governance structures, infrastructural deficiencies, limited public awareness and
community participation, financial resource constraints, and environmental and health
risks associated with current disposal practices.

The results indicate that the governorate generates approximately 700-750 tons of solid
waste per day, while the Kwashe landfill—its primary disposal facility—has been
operating at nearly double its designed capacity since 2014. Conversely, the central
sorting facility processes more than 600 tons daily and represents a promising model for
sustainable waste management. Based on these findings, the study proposes an integrated
five-pillar framework encompassing governance reform, infrastructure investment,
community engagement, financial sustainability, and monitoring and research. This
framework aligns with the Sustainable Development Goals, particularly SDG 11
(Sustainable Cities and Communities) and SDG 12 (Responsible Consumption and
Production).

Keywords: Solid waste management; environmental sustainability; recycling; urban
development; humanitarian context; infrastructure; environmental governance.
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