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Abstract

This study analyzes how the automated daily waste collection system (hereafter
referred to as the "Auto Clean Net") has been introduced, operated, and maintained
within the socio-material context of urban environments in South Korea. While Auto
Clean Net was initially adopted in newly developed and redeveloped areas to enhance
urban aesthetics and improve waste collection efficiency, its operation has revealed not
only technological limitations but also the complexities of social relationships and
structural vulnerabilities.

From a social perspective, the Auto Clean Net is not merely a mechanical installation
but a complex technological system involving various actors in the processes of waste
disposal, collection, and management. However, it is difficult to foresee at the stage of
development and implementation which actors will be involved and what conflicts of
interest may arise. In particular, as the responsibility for maintenance extends beyond
private operators to include local governments and residents, ongoing conflicts have
emerged. Moreover, since citizen behavior in waste disposal significantly affects the
system's functionality, mechanisms of control and surveillance have been reinforced,
leading to the imposition of disciplinary expectations on users. This study identifies such
interactions between the operation of the Auto Clean Net and its social context as
arising from the relational and processual characteristics of infrastructure.

From a material perspective, the physical placement of the Auto Clean Net within
urban space, with its temporal condition of automated operation and spatial
characteristic of underground transport pipelines, influences the smoothness of waste
collection. For instance, the speed at which waste moves through the pipelines
generates frictional heat that accelerates facility wear and tear, while the automation of
collection paradoxically increases maintenance labor. Additionally, while the underground
installation of the Auto Clean Net reduces the visual exposure of waste transportation, it
also intensifies labor demands by requiring constant and direct monitoring of
underground pipelines in case of malfunction. Moreover, these issues are further
exacerbated by institutional shortcomings that fail to recognize Auto Clean Net as
essential infrastructure responsible for waste collection, a fundamental service in urban
administration.

This study reveals that although the Auto Clean Net was introduced with the goal of
improving waste collection efficiency, the challenges of maintenance have surfaced
within its socio-material context, giving rise to new forms of labor and surveillance

systems. Thus, ensuring the sustainable operation of the Auto Clean Net requires not
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only technological improvements but also broader social discussions on maintenance
systems and management responsibilities. Institutional reforms should be based on a
more nuanced understanding of how technological infrastructures function within
specific socio-material relationships. By examining the Auto Clean Net as an integral part
of urban infrastructure, this study contributes to the analysis of how technological
systems are constituted and function within particular socio-material contexts. The
findings offer valuable academic and policy insights for rethinking the future directions

of smart city initiatives and waste management policies.
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