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Abstract. This paper is based on the research and background of the green tran-
sition of China's manufacturing industry and the development of China's green 
economy. The study takes the changes in the policy environment, technological 
innovation and green energy as the main research objects. The SWOT analysis 
model as well as literature review and data analysis are used to elaborate and 
analyze the green transition of China's manufacturing industry. The research re-
sults show that there are certain advantages and opportunities for the green tran-
sition of China's manufacturing industry, but there are certain problems and chal-
lenges in terms of cost issues and technological innovation capabilities. There-
fore, the article puts forward suggestions to further strengthen policy support and 
increase investment in green technology innovation to achieve the goal of sus-
tainable development. The enlightenment of the article is that for other countries 
and regions to make the green transition they can learn from China's experience 
and lessons and strengthen policy guidance and technological innovation. At the 
same time, enterprises should also realize the importance of developing their own 
innovation capabilities and take active steps to achieve a green transition to pro-
mote global sustainable development. 
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1 Introduction 

Green development is about reducing environmental impacts while growing the econ-
omy, and manufacturing as a major contributor needs to undergo a major transfor-
mation. Key advantages for achieving a green transition are green total factor produc-
tivity and green innovative technologies, which help to improve industrial efficiency, 
reduce energy consumption, control pollution and conserve natural resources. The op-
portunities presented by a green economy are equally great. People are becoming more 
environmentally conscious and desire sustainable goods and services, which provides 
strong market incentives for green development. 
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For the manufacturing industry, how to achieve the transformation from traditional 
to green industry is a pressing issue today. By adopting green technologies, manage-
ment practices and R&D innovations, the manufacturing industry can achieve a green 
transition and gain an edge over the competition. Two challenges remain from a prac-
tical point of view: cost and pollution. Enterprises need to invest in technologies and 
management practices that promote environmental protection, which may lead to 
higher production costs. The concentration of pollution emissions in industrial clusters 
also hinders the effectiveness of green development and poses health risks to nearby 
communities. 

This paper will explore the basic status of the green transition of China's manufac-
turing sector, including the strengths, weaknesses, opportunities and threats involved. 
By analyzing the current state and prospects of the green economy, the study seeks to 
provide an analysis of how China's manufacturing industry can be transformed towards 
a more environmentally sustainable direction. 

2 Literature Review 

The transformation of manufacturing refers to the development of the industry in a di-
rection that is conducive to economic and social development, in response to the needs 
of the times and the market. This involves improving competitiveness through changes 
in production technology, management, and other areas to achieve sustainable eco-
nomic growth and increased value of products and services, while adapting to market 
demands and exploring new business management directions through continuous re-
form [1]. The extent of the transformation of manufacturing can also be seen through 
the expansion of value-added services. Value-added expansion is a manifestation of the 
upgrading of the manufacturing industry, and the profitability of the industry is a key 
indicator of this transformation in empirical evidence [2]. 

The trend towards transformation is driven by increasing environmental regulations, 
resulting in higher production costs for manufacturers to reduce pollutant emissions. 
Although the green transition of the manufacturing industry may face obstacles in the 
short term, overall, the level of green transition will continue to rise [3]. 

China’s manufacturing industry transformation now faces the predicament: for a 
long time, the manufacturing industry development has existed the characteristics of 
complete but not refined, large and not strong. Competitive private brands are few, core 
technologies are highly dependent on foreign countries, and key high-tech products 
cannot meet the needs of their own development and need to be constantly imported, 
which is subject to others. Currently, the supply of most products in manufacturing 
industry can only meet the low-end demand, facing the dilemma of excess capacity. 
China's manufacturing economy is now developing at the middle and low ends of the 
global value chain, while high-end items still need to rely on imports due to the coun-
try's significantly lower rate of technological innovation than the rest of the world. [3]. 

For the policy impact, the macro-mechanism of local government subsidies to en-
courage manufacturing industry is mainly reflected by its effect on national income. 
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Demand management local government subsidies usually advocate tax reduction or in-
crease of direct fiscal expenditure to stimulate aggregate social demand. On the other 
hand, supply-managed local government subsidies advocate that resource production 
factors flow to local government subsidies through structural tax incentives to study the 
incentive effect of clean, high-tech, and high value-added manufacturing industries on 
the green transition of manufacturing industry, so as to promote the transformation and 
upgrading of manufacturing industry structure [4]. Zhao used static panel model and 
dynamic panel model respectively to explore the relationship between industrial struc-
ture and environmental regulation, and the research results showed that the impact of 
environmental regulation on industrial structure has a time lag, and its positive impact 
takes a certain amount of time to emerge. Wei's investigation concentrated on how en-
vironmental regulations affected the modernization of industrial structure within the 
manufacturing sector. The results showed that while environmental control levels might 
encourage the optimization of industrial structure, the effects of such regulation vary 
depending on the locality. Specifically, in areas with insufficient innovation capabili-
ties, an improvement in environmental regulation levels could potentially hinder the 
upgrading of industrial structure. The level of environmental regulation promotes the 
optimization of industrial structure of the manufacturing industry, but in areas with in-
sufficient innovation ability, the improvement of environmental regulation level will 
restrict the upgrading of industrial structure. Cheng pointed out through research that 
the promoting effect of environmental regulations on the upgrading of industrial struc-
ture can only be realized when the level of industrialization reaches a certain level, and 
when the city develops to a certain stage, the positive effect of environmental regula-
tions will become weaker and weaker [5]. 

In general, the challenges facing manufacturing transformation include technology, 
human resources, and investment. Only through the joint efforts of the government and 
enterprises can the manufacturing industry successfully transform itself to meet more 
unprecedented opportunities and challenges. 

3 Analytical Framework and Discussion 

3.1 Advantage and Disadvantage of China's Green Manufacturing 
Transition 

Strength. In recent years, China's manufacturing industry has made great efforts to 
upgrade and transform its industries, and remarkable results have been achieved in 
green and intelligent transformation. The emphasis on total factor productivity (TFP) 
in the green transition has contributed to China's manufacturing transformation. The 
core concept of the green economy is GTFP for green total factor productivity, which 
considers environmental performance and is developed by incorporating environmental 
variables based on traditional TFP indices. GTFP helps measure the ability of a given 
set of input elements in an industry to capture output while minimizing negative envi-
ronmental impacts. Over the past few years, China's manufacturing industry has seen a 
gradual increase in its GTFP index, and this improvement in the efficiency of industrial 
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production is serving as a driving force for the industry's green transition and sustaina-
ble development. Improving energy efficiency, reducing emissions, and transitioning 
to greener practices have become crucial factors in promoting the sustainability and 
efficiency of the manufacturing industry's green transition. 

Green technological innovation has become the most critical driver of manufacturing 
growth in China, propelling companies to excellence and ensuring competitive ad-
vantage. A growing number of Chinese manufacturing companies have adopted green 
innovation as a key component of their strategies to mitigate the negative impact of 
traditional growth patterns. Green technological innovation involves developing and 
implementing environmentally sustainable technologies, products, and processes, 
while green non-technological innovation focuses on organizational and managerial 
practices that promote sustainability. Both types of innovation are crucial for achieving 
sustainable development and reducing the environmental impact of economic activities. 
The former aims to absorb advanced and new technologies that can improve existing 
processes and products in order to reduce energy consumption, prevent pollution and 
conserve natural resources. The latter includes the adoption of restructuring corporate 
management strategies, namely, environment, energy, quality management, green sup-
ply chains and green marketing, to minimize harmful environmental impacts. 

Weakness. The cost of a green transition in Chinese manufacturing remains high. It 
becomes a difficult problem for related enterprises to implement the green transition. 
This is because a green transition will require significant investment in technology, 
management and more environmentally friendly production methods and materials, all 
of which will lead to higher costs. For traditional businesses that have been around for 
years, the cost of a green transition is even higher. The use of clean energy by manu-
facturing companies, for example, may require higher energy costs and operating costs. 
Common solar panels and wind turbines are much more expensive to build and main-
tain than conventional coal-fired power generation. 

3.2 Opportunity and Challenge for China's Green Manufacturing 
Transition 

Opportunity. The green economy has stimulated the rise of green consumption in 
China, and environment-friendly goods are popular with consumers. The green transi-
tion of manufacturing industry is faced with a wide commodity market. Under the con-
ditions of continuous improvement of market supply, the demand of residents for qual-
ity consumption and green consumption is gradually increasing. During the first three 
quarters of 2022, retail sales of books and magazines, as well as cultural office supplies, 
increased by 6.7% and 6.8%, respectively, compared to the same period in the previous 
year. These figures were 3.2 percentage points and 3.3 percentage points higher than 
retail sales of goods above the limit. Furthermore, the sales of new energy vehicles have 
been rapidly increasing. Retail sales of new energy passenger vehicles were 3.87 mil-
lion in the first three quarters, up 113.2% year-over-year, according to the Automotive 
Circulation Association [6]. In addition, cleaner energy in Chinese manufacturing is 
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being embraced by more companies, and the green low-carbon transition is accelerat-
ing. Regarding the energy consumption structure, the total energy consumption in 2022 
reached 5.41 billion tons of standard coal, marking a 2.9% increase from the previous 
year. Specifically, coal consumption increased by 4.3%, crude oil consumption by 
3.1%, natural gas consumption by 1.2%, and electricity consumption by 3.6%. Coal 
consumption accounted for 56.2% of total energy consumption, up by 0.3% from the 
previous year. In contrast, natural gas, hydro, nuclear, wind and solar energy combined 
accounted for 25.9% of total energy consumption, up by 0.4% (refer to Figure 1). Key 
energy-consuming industrial enterprises reduced their consolidated energy consump-
tion per unit by 1.6%, while the consolidated energy consumption per unit of synthetic 
ammonia decreased by 0.8%. The consolidated energy consumption per ton of steel, 
however, grew by 1.7%, while it reduced by 0.4% per unit of electrolytic aluminum. 
Additionally, there was a 0.2% drop in the typical coal usage per kilowatt-hour of ther-
mal power production.  Per 10,000 yuan of gross domestic product, China's carbon 
dioxide emissions declined by 0.8%. 

 

Fig. 1. The proportion of clean energy in China's total energy consumption (2018-2022). 

Challenge. The huge manufacturing sector in China is still in the middle and low end 
of the global industrial chain, and the country is generally in the middle and late phases 
of industrialization. there are widespread problems of extensive production manage-
ment, high pollution fuel use, high energy consumption and low value added of prod-
ucts. In the new situation, China's manufacturing transformation and upgrading also 
faces the problem of insufficient independent innovation capacity. For example, semi-
conductor and chip technology is backwards; Energy resources are not used efficiently, 
and the pollution caused by the extensive use of coal remains serious; Factor of pro-
duction costs for all types of manufacturing are increasing year by year, and there is an 
urgent need to change the fossil-based industrial system. 
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3.3 Relevant Measures to Promote the Green transition of China's 
Manufacturing Industry 

Financial Support. Governments can establish a special fund to support companies to 
conduct research and development and application of new energy technologies, green 
transition, and environmental technology innovation. For example, Chinese govern-
ment pointed out that Efforts should be made to vigorously develop multi-level capital 
markets and strengthen funding support for the transformation and upgrading of the 
manufacturing industry. The listing or financing through listing should be accelerated 
for high-tech manufacturing enterprises and advanced manufacturing enterprises. Inno-
vative bond varieties that meet the characteristics of advanced manufacturing and stra-
tegic emerging industries should be designed and developed to support the securitiza-
tion of credit assets in the manufacturing sector [7]. 

Technology Import. Manufacturing enterprises have the potential to adopt new energy 
technologies, such as solar energy, wind energy, biomass energy, and more, and use 
green electricity, equipment, and materials to produce manufacturing products, reduc-
ing carbon emissions. At the same time, green transition also requires support for the 
research and application of new technologies. The government can establish industry 
technology innovation platforms to encourage enterprises to invest in technology re-
search and development, and accelerate green transition [8]. 

Cost Saving. On the one hand, manufacturing companies can save costs through man-
agement. For example, strengthening training in cost control management to help ex-
ecutives recognize the important role it plays in business development. Establishing 
and improving the system of cost control management in the company, setting objec-
tives for cost control management in each department. This is one of the simplest ways 
to save costs [9]. On the other hand, tax planning can also be carried out to save costs. 
Tax planning is legal in China, and companies can plan and arrange business opera-
tions, investments, financial management, and other activities to obtain tax benefits to 
reduce tax burden for their manufacturing business [10]. 

4 Conclusion 

The key insights and findings of this study provide a comprehensive analysis of the 
green economy and manufacturing transformation. Firstly, the study shows that the 
green transition of China's manufacturing industry has its own advantages and oppor-
tunities, as evidenced by the rise of green consumption in the Chinese market adding 
motivation to the transformation of China's manufacturing industry and the rise of Chi-
na's technological innovation capabilities accompanied by further improvements in the 
technological innovation capabilities of enterprises. 

However, this study also reveals some shortcomings. Firstly, the high cost of green 
transition is a real challenge. Green transition requires companies to make significant 
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investments in technology and management, which may be beyond the affordability of 
some traditional companies. Secondly, the scope of the study is somewhat limited, and 
further expansion of the sample size and adoption of multiple data collection methods 
are needed to improve the generalizability of the findings. 

Future research could further explore the following directions. First, the impact 
mechanism and related factors of green total factor productivity should be studied to 
promote the sustainable development of green economy and manufacturing transfor-
mation. Second, the research, development and application of green innovation tech-
nologies should be strengthened to reduce the cost of green transition and to promote 
the diffusion and adoption of green technologies. In addition, future research could fo-
cus on consumer demand for green products and services and examine how to promote 
the growth of green consumption. 
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Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.
        The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.
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