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Abstract

As the preservation, safety, and stable supply of agricultural products have
increasingly become central priorities in agricultural policy, cold chain systems are
widely regarded as essential infrastructure for enhancing the competitiveness of
agricultural markets. However, existing research has largely focused on logistics
efficiency and technological upgrading, paying relatively limited attention to how cold
chain systems intervene in the operational mechanisms of agricultural markets and the
institutional roles they play in the processes of value formation. In response, this study
adopts Actor—Network Theory as its analytical framework to examine the role of cold
chain systems within Taiwan’s agricultural distribution system. Using leafy vegetables as
an empirical case, the study investigates how the introduction of cold chain systems
reconfigures market relations and transaction logics.

Based on in-depth interviews and document analysis, this research systematically
maps the interactions and alliance-building processes among human and non-human
actors—including farmers, logistics providers, wholesale markets, retail channels, and
policy institutions—throughout the construction and operation of cold chain systems. The
findings show that cold chain systems not only reduce post-harvest losses and extend
shelf life, but also frame and institutionalize product quality through technical
arrangements such as refrigeration equipment, temperature standards, and operational
protocols. Through these mechanisms, quality is transformed into manageable,
measurable, and communicable technical indicators, which in turn shape price-setting
mechanisms and market segmentation structures.

Further analysis indicates that the development of cold chain infrastructure drives a
shift in agricultural markets from modes of operation heavily reliant on experiential
judgment and spot transactions toward market logics that integrate quality standards,
channel regulations, and information management. Nevertheless, the practical
implementation of cold chain policies continues to face structural constraints, including
limited investment capacity among small-scale farmers, uneven utilization of cold chain
facilities, and high coordination costs across actors. These findings suggest that the
formation of cold chain-enabled markets is not a linear process of technological diffusion,
but rather an ongoing process of negotiation, adjustment, and re-stabilization. Overall,
this study argues that cold chain systems should be understood not merely as logistics
technologies, but as institutional devices that actively reshape agricultural market
structures, price formation mechanisms, and modes of value evaluation, with important
theoretical and practical implications for cold chain policy design, market governance,
and agricultural development strategies.

Keywords: Cold chain, Actor-Network Theory, agri-food marketization, logistics
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