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Abstract

Under the tide of intelligent manufacturing and digital transformation, the digital workshop has be-
come a pivotal vehicle for cigarette enterprises to enhance quality, efficiency, and build core compet-
itiveness. Based on the Technology-Organization-Environment (TOE) theoretical framework, this
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paper systematically dissects the key influencing factors and synergistic driving mechanisms behind
the construction of digital workshops for cigarette production, encompassing core processes such as
tobacco cutting, cigarette making & packaging, and filter rod forming. The study argues that this con-
struction constitutes a systematic engineering project jointly driven by technological integration, or-
ganizational change, and environmental adaptation. The technological dimension serves as the foun-
dation, requiring the integration of the Internet of Things (I10T), digital twins, and Manufacturing Ex-
ecution Systems (MES) to achieve data acquisition, process visualization, and intelligent decision-
making. The organizational dimension acts as the safeguard, relying on management support, struc-
tural optimization, and talent cultivation. The environmental dimension provides the support, being
influenced by policy guidance, industry standards, and industrial chain collaboration. Building on
this analysis, this paper constructs a three-stage progressive construction path: “Foundational Data
and Perception Layer-Reconstructed Process and Business Layer-Integrated Ecosystem and Intelli-
gence Layer.” Combined with industry practice, it also forecasts the future trend of deep integration
between digital twins and artificial intelligence. This research provides a systematic theoretical anal-
ysis framework and an actionable path reference for digital workshop construction in the cigarette
industry and even process industries at large.
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Figure 1. Analysis model for the construction of a digital cigarette
manufacturing workshop based on the TOE framework
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