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Abstract

While the manufacturing industry constitutes the backbone stone of national economic develop
ment, its huge energy consumption and greenhouse gas emissions bring severe challenges to global
climate. Therefore, guided by China's macro-strategic targets of "Carbon Peaking and Carbon Neut
rality", accelerating green transformation of development patterns becomes an inevitable route for h
igh-quality growth of asset-heavy manufacturing industries. Hence, with the deepening of the Fourt
h Industrial Revolution, the fast appearance of next-generation digital technologies—such as the Int
ernet of Things, big data analytics, artificial intelligence, and digital twins—provides traditional ma
nufacturers with innovative model frameworks and technical tools to get around inflexible resource
limits and reduce carbon emissions. Going digital not only optimizes resource distribution at the s
ource and rebuilds business procedures; thus, it also realizes accurate monitoring of full-lifecycle ¢
arbon footprints. Essentially, this technology change acts as the core power machine driving the m
anufacturing sector to move toward a low-carbon, intelligent, and higher-level ecological position.

Shanghai Zhenhua Heavy Industries Co., Ltd. (ZPMC) is a world-famous big company in the
heavy equipment manufacture industry. Its core product, container cranes, has occupied the first po
sition of global market share for many continuous years, which is a typical example that displays
China’s strong equipment manufacture ability. Therefore, thus, this thesis selects ZPMC as the key
research case, and uses the enterprise’s public annual financial reports, ESG reports, and social re
sponsibility reports from 2020 to 2024 as research materials. Furthermore, it completely adopts lite
rature review, comparative analysis, and case study methods, to describe the concrete paths of ZP
MC’s digital transformation under the Dual Carbon goals, and also assess the many-sided results o
btained after transformation. Based on above research findings, the study makes a plan for the ent
erprise’s future development directions that fit its situation, and puts forward some practical optimi
zation suggestions.

Our discoveries show that ZPMC’s digital renovation obeys a progressive evolutionary rule of
“foundation construction, core empowerment, and ecological expansion.” Therefore, by renewing to
p-level strategies and integrating bottom-layer information systems, the enterprise made use of adva
nced technologies such as digital twins to realize weight decrease at the design origin, lean carbon
cut during production, and intelligent emission reduction in terminal uses. Furthermore, it successf

ully expanded its influence to outside for building a global digital supply chain and a green stand
Il



ard ecosystem. In terms of performance, regarding financial aspects, although the enterprise still fa
ces certain structural pressures in operational capacity and solvency due to its asset-heavy nature, i
ts profitability and growth capacity have achieved a strong bottom-up recovery driven by digital co
st reduction and green premiums. In terms of carbon reduction performance, ZPMC achieved a hu
ge landmark of dynamically decoupling steady income expansion from total greenhouse gas emissio
ns. Meanwhile, regarding non-financial performance, the ratio of R&D workers and R&D capital in
vestment have risen steadily, non-compliant and high-pollution suppliers have been removed via dig
ital platforms, and extremely high customer satisfaction has been reached. The core contribution of
this thesis is to build a systematic analytical framework that connects macro-level Dual Carbon p
olicies with micro-level corporate digital empowerment, thus filling the research blank about the re
sponse mechanisms of energy-intensive, asset-heavy industries. Additionally, it extracts a green deve
lopment model focused on replacing physical resource consumption with digital computing power,

providing a copyable blueprint for traditional manufacturers facing strict environmental limits and i
nternational trade obstacles.

Key words: Digital Transformation; Dual Carbon Goals; ZPMC; Green Manufacturing
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