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Thoughts on Building a Chinese Independent Knowledge System in
Industrial Engineering: Exploratory Journey of Industrial Engineering
with Chinese Characteristics and the Contribution of
Dongbei University of Finance and Economics

Chinese Industrial Engineering Research Group

(School of Management Science and Engineering, Dongbei University of Finance & Economics, Dalian 116025, China)

Summary: Industrial engineering, as a pivotal field within management science and engineering, centers on system
optimization and efficiency improvement, evolving significantly over the past century. Against the backdrop of accelerating
global technological and industrial transformations, China’ s manufacturing sector now stands at a critical juncture of
transition and upgrading, making the construction of an independent knowledge system with Chinese characteristics an
urgent strategic task. This paper systematically reviews both the global development history of industrial engineering and
China’s dedicated exploration of industrial engineering with Chinese characteristics, distilling three historical experiences:
“introduction, digestion, absorption, and re-innovation”, “deep integration of theory and practice”, and “coordinated
advancement of disciplinary system and talent cultivation”.

Building on these experiences, a six-in-one framework is proposed, consisting of “iconic concepts, original theories,
core methodologies, key technologies , application scenarios, governance mechanisms”, with a five-in-one core connotation:
“system optimization, data-driven, human-centered, green, resilience”. The construction of this independent knowledge
system is grounded on four cornerstones: theoretical foundation, practical basis, technological support, and talent
cultivation. Adhering to the principle of “breaking and establishing”, the paper advances theoretical innovation by
grounding itself in Chinese management practice and re-examining conventional Western assumptions, introducing original
Chinese theories such as “dynamic resilience scheduling” and the “SPOT four-dimensional network analysis framework”.
Methodological upgrading and technological self-reliance are systematically pursued through data-driven closed-loop
methodologies and the development of self-controlled core technologies including industrial big data and digital twins.
Leveraging its strengths in management science, engineering, economics, and management disciplines, Dongbei University
of Finance and Economics (DUFE) has forged a distinctive development path characterized by “integration of economics
and management, empowerment by digital intelligence, and focus on supply chain and service operations”. DUFE has
achieved leading outcomes in five major directions: Seru production scheduling, smart healthcare, humanoid robots, supply
chain resilience, and low-altitude economy. It has established an industry-university-research collaborative innovation
mechanism and actively contributed to the comprehensive revitalization of Northeast China, thereby offering a unique
“DUFE approach” and making significant contributions to building a Chinese independent knowledge system in industrial
engineering.
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