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Amid increasing global resource constraints and escalating environmental challenges, green intelligent
manufacturing has emerged as a vital strategy for achieving high-quality development in the manufacturing sector.
By integrating advanced intelligent technologies with sustainable practices, it promotes efficient resource utilization
while reducing environmental impact. This paper reviews the latest research and practical applications in green
intelligent manufacturing, highlighting the critical role of interdisciplinary talent development, technological
innovation, and policy support. Key advancements include enhanced digitalisation, intelligent transformation, and
green process innovations, which collectively drive the sustainable transformation of industries such as automotive
and steel manufacturing. Furthermore, the “14th Five-Year Plan for Intelligent Manufacturing Development”
demonstrates China’s strategic commitment to advancing intelligent manufacturing, with significant growth
observed in the industry’s market size, reflecting a compound annual growth rate of over 16 % from 2017 to 2023.
This study provides valuable insights into the core strategies and future directions for fostering sustainable
development through green intelligent manufacturing.
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B ycnoBusix pactynieil HeXBaTKu TI00ANIBHBIX PECYPCOB U 00OCTPEHHS SKOJIOTHUECKHX MPOOJIEM «3ETIEHOE»
HUHTCIUICKTYaJIbHOC ITPOMU3BOICTBO CTAJIO )KM3HCHHO BaKHOM CIpaTemeﬁ JJIA JOCTHKECHUS BBICOKOKAUYCCTBCHHOI'O
pa3BUTHS B IPOU3BOACTBEHHOM ceKTope. IHTerpupys nepeaoBble HHTEIIEKTYaIbHbIE TEXHOJIOTUH C YCTOMIUBBIMU
MPaKTUKaMH, OHO CTIOCOOCTBYET 3(h(heKTUBHOMY HMCTIOIB30BAHUIO PECYPCOB MPH OJHOBPEMEHHOM CHIDKEHHH BO3-
JICHCTBUSI Ha OKPY’KarOIIyto cpety. B TaHHOM cTaThe paccMaTpUBAKOTCS IOCIEAHUE UCCIEA0BAHNS U IPAKTUUECKHE
NPUJIO’KEHUS B 00JIACTH «3€JIEHOT0)» MHTEIIIEKTYaIbHOTO MPOU3BO/ICTBA, IOAUEPKUBACTCS KPUTUIECKAS! POJTb MEXK-
JUCLUIUIMHAPHOTO Pa3BUTHS TAIAHTOB, TEXHOJIOTMIECKHX HHHOBALMI 1 OJIMTHYECKOH Mmoiepskku. KimroueBeMu
JOCTIDKEHHSIMU SIBJITIOTCS YCWIICHHAsS IU(POBHU3ALINS, MHTEIUIEKTyJIbHAS! TPaHC()OPMAIWs 1 MHHOBALMH B 00J1aCTH
«3€JIEeHBIX» MPOIIECCOB, KOTOPHIE B COBOKYITHOCTH CIOCOOCTBYIOT yCTOHUYMBON TpaHC(HOPMAIMK TaKUX OTpaciei,
KaK aBTOMOOHMJIECTPOEHHE H IPOU3BOCTBO cTanu. Kpome Toro, «14-i maTuieTHHi m1aH pa3BUTHS HHTEIUIEKTYallb-
HOTO TPOU3BOJCTBA» JEMOHCTPUPYET CTPATErHYECKyl0 IMPUBEPKEHHOCT KuTasi pa3BUTHIO MHTEIIEKTYaIBHOTO
TIPOW3BOJICTBA, TIPH 3TOM HaOII0aeTCsl 3HAYMTENBHBIA POCT 00BeMa PhIHKA OTPACIIH, OTPAXKAIOIINI COBOKYITHBINA
roJ10BOI TeMIl pocTa 6osiee 16 % B mepuoa ¢ 2017 no 2023 rox. JlaHHoE UCCiIeIOBaHKE AaeT [ICHHOE MPEICTABICHHE
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00 OCHOBHBIX CTpaTerusiX W OyIyIIMX HaIpaBJICHUSIX COACHCTBHUS YCTOMYMBOMY Pa3BUTHIO ITOCPEICTBOM «3elie-
HOT0» MHTEIUIEKTYaJIBHOTO TIPOU3BOJICTBA.

Knioueevie cnoga: «3e1€HOE» WHTEIUIEKTYaJbHOE MPOU3BOJCTBO; YCTOMYMBOE Pa3BUTHE; UHTEIUICKTY-
anbHas TpaHchopMalus; UPPOBU3AIU; METOAUYCCKUE YKA3aHNUS.

Amid growing global resource constraints and mounting environmental pressures, green
intelligent manufacturing has emerged as a critical pathway for advancing high-quality development
within the manufacturing sector. By leveraging the deep integration of intelligent technologies, green
intelligent manufacturing not only fosters sustainable development but also ensures the efficient
utilization of resources. This review synthesizes the latest advancements in the field of green
intelligent manufacturing, critically examines its core strategies for driving sustainable development,
and offers a forward-looking perspective on future research and practical directions.

1. Research status and analysis

Some scientists [1] suggest that the foundation for advancing the sustainable development of
green intelligent manufacturing lies in establishing a new engineering talent training model that aligns
with contemporary needs. Their study highlights that fostering interdisciplinary integration and
enhancing practical innovation capabilities can provide the intellectual foundation for the green
transformation of the manufacturing industry. This finding underscores that systematic planning and
development of talent reserves are essential prerequisites for achieving sustainable development in
green intelligent manufacturing.

Jiang Hongde [2] emphasized that the high-end, intelligent, and green transformation of the
manufacturing industry is the central pathway to achieving sustainable development. The study
comprehensively examines critical measures to promote industrial transformation and upgrading
through policy support, technological innovation, and market-oriented strategies. These insights offer
strategic guidance for advancing green and intelligent manufacturing across multiple dimensions.

Lv Yue and Wang Jianhao [3], using the Zhejiang Province Green Intelligent Automobile and Parts
Technology Innovation Centre as a case study, explored the pivotal role of intelligent manufacturing in
driving the green development of the automobile industry. Their research demonstrates that integrating
technological innovation with production model optimization significantly enhances ecological
transformation in the automotive sector. This case provides a valuable reference for other industries seeking
to advance green and intelligent manufacturing practices.

Ye Yongheng and Li Chengzhi [4] focused on the pre-iron processes in steel metallurgy and
investigated technological advancements and future trends in green intelligent manufacturing. Their
findings reveal that adopting advanced intelligent technologies and green processes can substantially
reduce energy consumption and environmental pollution. This research offers critical insights into
achieving green intelligent transformation in energy-intensive industries, highlighting scalable
practices and strategies.

These studies collectively illuminate the diverse dimensions of green intelligent manufacturing
and underscore its critical role in fostering sustainable development across various industrial contexts.

2. Policy guidance

The “14th Five-Year Plan for Intelligent Manufacturing Development” outlines ambitious
targets for the advancement of intelligent manufacturing in China. By 2025, the plan aims for
digitalisation to become a standard feature among manufacturing enterprises above a designated size,
with key industry leaders achieving initial intelligent transformation. By 2035, the goal is to achieve
widespread digitalisation and enable the fundamental intelligent transformation of core enterprises in
key industries. These objectives underline a strategic trajectory for integrating intelligent systems into
manufacturing, driving innovation, and enhancing competitiveness. As China’s manufacturing sector
continues to exhibit stable growth, the intelligent manufacturing industry has emerged as one of its
primary driving forces. Through initiatives such as pilot demonstrations, cultivation of system
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solution providers, and the development of standard systems, the digitalisation, networking, and
intelligent levels of China’s manufacturing enterprises have improved significantly. According to
data from the Ministry of Industry and Information Technology (MIIT), the output value of the
intelligent manufacturing industry has shown remarkable growth, increasing from 1.27 trillion yuan
in 2017 to 2.68 trillion yuan in 2022. By 2023, this figure has exceeded 3.2 trillion yuan, reflecting a
compound annual growth rate (CAGR) of over 16 % [5]. This substantial growth highlights the
critical role of intelligent manufacturing in driving China’s transition toward high-quality and
sustainable industrial development.

China's Intelligent Manufacturing Market Size (2017-2023)
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China’s intelligent manufacturing market size (2017-2023).
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This paper synthesizes existing research on green intelligent manufacturing, focusing on its potential
to address global sustainability challenges. Key findings include the necessity of interdisciplinary talent
cultivation, strategic policy implementation, and the adoption of advanced intelligent technologies. Case
studies highlight successful applications in industries such as automotive and steel, demonstrating the
scalability of green intelligent transformation. China’s policy initiatives, particularly the “14th Five-Year
Plan for Intelligent Manufacturing Development”, further underscore the critical role of intelligent
manufacturing in driving sustainable and high-quality development. The significant growth in market
size — from 1.27 trillion yuan in 2017 to over 3.2 trillion yuan in 2023 — reinforces the sector’s impact.
Future research should emphasize cross-sector collaboration, cost-benefit optimization, and global
experience-sharing to further advance green intelligent manufacturing.
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