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Abstract
Since the beginning of the Industrial Revolution, the manufacturing industry has been crucial for economic growth. China’s 
manufacturing activity began after China approved and opened legal reform to the rest of the world in 1978. There are usu-
ally three stages of development, including the catch-up period. At the same time, they reflect the private economic sector, 
manufacturing, and foreign exchange industries, and the opening up to the international markets. This advancement comes 
along with high energy consumption, leading to a high rate of pollution. Therefore, this study provides a detailed overview 
of the “Made in China 2025” pilot target and implementations of policies to achieve a carbon-neutral goal. We assessed 
the efficiency of implementing policies in the Chinese manufacturing sector and recommended decision-making policies to 
achieve the “Made in China 2025” plan and the 2030 carbon-neutral goal. The Quantitative Strategic Programming Matrix 
(QSPM) and SWOT analysis matrix were used to put forward some development strategies to transform and upgrade China’s 
manufacturing industry by combining relevant strategic theories. This study is significant in terms of energy-saving and 
carbon emission-reducing policy implementations for the Chinese manufacturing industry. In addition, we suggested some 
measures to achieve a sustainable environment in line with carbon-neutral policies.
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Introduction

China’s manufacturing industry started the development 
process after adopting the opening-up reform law to the rest 
of the world in 1978; the period lasted from 1978 to the late 
1980s. It was a period of Chinese renewal of the manufac-
turing industry. By this time, China had built a more com-
prehensive production system under the economic planning 
system of the former Soviet Union, which was primarily 
engaged in industrial production, leading to a shortage of 

materials. Over the next decade, following the adoption of 
Chinese reforms and opening policy, China’s manufactur-
ing industry continues to rebound. It is marked by the entry 
into the domestic market of power generation and gas pro-
duction, as well as light production goods. TVs, washing 
machines, and coolers have been found in almost every home 
in China, and there are many other options for Chinese cloth-
ing emphasizing slow nutritional stimulation. Today, there is 
no doubt that state-owned enterprises (SOEs) are strong pio-
neers in Chinese factories. However, supply shortages have 
been the cornerstone of China’s current consumer market.

The second period had a profound effect throughout 
the 1990s—an era that emerged from the private sector 
and the manufacturing industry from foreign investment. 
The Chinese economy is expected to become an economic 
market, benefiting from the private sector’s exposure, the 
establishment of economic zones and particular goods, 
and the opening of commercial premises. Little by little, 
the surplus has become a vital component of the Chinese 
consumer market. The market economy and high sea levels 
have contributed to the development of the private sector 
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and created good competition also various kinds of park 
industries are found in China.

Meanwhile, many managers and engineers working 
in the public sector are quitting their jobs to start their 
businesses; many SOEs were unable to adapt to market 
changes due to a weak competitive environment and have 
suffered market losses. The glory of the last century of 
public companies is gone. The great potential of the Chi-
nese market has prompted many foreign trade companies 
to locate in China. Through foreign investment compa-
nies and joint ventures, advanced methods have been used 
for the design and production of industries and buyers 
imported from abroad. At the same time, with the advent 
of the private sector and foreign exchange, industrial pro-
duction in China’s coastal areas is proliferating. The gap 
between the interior of China and the Chinese coast started 
to widen in terms of production and the economy.

The third period extends from the beginning of the 
twenty-first century to the present day. This is where the 
Chinese manufacturing industry enters the international 
market. In 2001, China joined the WTO. Foreign currency 
flows into China, leading to the opening up of the Chinese 
market to foreign competitors (Wang et al., 2020a). Today, 
the majority of foreign investment is made up of thousands 
of foreign manufacturers, joint ventures, or companies. 
China-based manufacturing companies are taking full 
advantage of their cost-effective processing of Original 
Equipment Manufacturer (OEM) orders from developing 
countries. China is gradually becoming the basis for the 
growth of the international production industry. “Made in 
China” is beginning to grow globally as a kind of Chinese 
product. The importance of these manufacturing indus-
tries comes from bringing together many workers and 
huge investment in research and development. In addition 
to cost benefits, infrastructure construction and Internet 
development in China have contributed to the development 
of manufacturing facilities. The government has made a 
rapid contribution to the construction of infrastructure, 
including railways, highways, communications, and cit-
ies’ expansion.

On the contrary, the use of infrastructure and its increased 
use have significantly surged the need of raw materials, man-
ufactured products, and innovation. With the success of the 
shipbuilding, equipment, automotive, mechanical, electrical, 
communications, and steel industries, the entire manufactur-
ing industry has improved. The Internet represents a critical 
factor in business productivity in terms of IT development. 
Chinese companies widely use ERP, PLM, CRM, and SCM 
to enable e-commerce. Over time, the Chinese manufactur-
ing market products have completely changed from a retail 
to a consumer-friendly market. At the same time, the inter-
nationalization of the manufacturing market enabled China 
to enter the global market.

On the other hand, competition in the market is rein-
forced. After China’s accession to the WTO, its manufac-
turing industry has rapidly fused into the world economy. 
With the increase in international trade, China is making 
tremendous profits. Major manufacturers like Lenovo, Haier, 
and Huawei continue to expand their business globally (Wil-
liamson et al., 2020). This study first introduced the 2025 
strategic goals of China’s manufacturing industry by iden-
tifying the key factors that can successfully enable China’s 
manufacturing industry to achieve those goals. We gathered 
vital information from previous studies and focused on the 
Chinese manufacturing industry by providing its strength 
and challenges. We then developed a strategic plan to suc-
cessfully upgrade China’s manufacturing industry by con-
ducting a SWOT analysis for successful decision-making to 
achieve China’s 2030 carbon-neutral goal.

China’s strategic goals for 2025

After years of development, the Chinese manufacturing 
company needs another new way to cope with the current 
situation. As a result, on May 8, 2015, the State Council 
announced “Construction in China 2025” to transform China 
from the world’s largest manufacturing industry. The plan, 
backed by Prime Minister Li Keqiang, is the first job crea-
tion in the country to boost productivity (Klomfass, 2020). 
The “Made in China 2025” plan presents a three-step plan to 
transform China into a significant manufacturing industry by 
2049, on the principle of “promote innovation, quality first, 
green development, promote efficiency and people’s hearts” 
with the vital principle of market governance, organizational 
governance, focus on the present, vision for the future, 
global recognition, key results, independent development, 
openness, and cooperation (Huimin et al., 2018). The first 
step is transitioning from power generation to power genera-
tion by 2025. The second step is to reach the global average 
generation level by 2035. The third step is to combine and 
list the level of power generation in Greater China produc-
tion in China to be on the global list in 2049 (Zenglein & 
Holzmann, 2019).

Priorities to achieve those goals

Based on the strategic plan of becoming a leading manu-
facturing industry globally, the “Made in China 2025” plan 
identifies nine key priorities, which can be highlighted in 
Fig. 1 below.

The “Made in China 2025” plan envisions innovative 
products as a key means of progress. To identify smart fac-
tories, China will create specialized technology stores and 
digital programs as pilots in large part, as well as accelerate 
the use of advanced manufacturing methods and equipment. 
Technical knowledge between human machinery, industrial 
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robots, intelligent logistics management, and additional 
manufacturing in manufacturing operations is also included. 
They promote productivity, digital control, real-time data 
quality monitoring, and flexible manufacturing operations 
(Müller & Voigt, 2018). In addition, efforts will be made to 
accelerate and implement the entire product lifecycle man-
agement system, messaging relationships, and supply chain 
selection, as well as strengthen the integration of key com-
munications, including party management and regulation, 
development and manufacturing, financial marketing, and 
business and finance, and acquire managerial and adminis-
trative experience (Wang et al., 2020b).

Implementation of systems to prioritize 
manufacturing revolution

“Made in China 2025” is expected to meet the limited pro-
gressive goals of developing China’s manufacturing indus-
try through government guidelines, unified resources, and 
five key projects, including building a local manufacturing 
industry and producing products to strengthen the business 
base, green manufacturing, and innovation in advanced 
machinery. These efforts have helped improve the overall 
competitiveness of China’s manufacturing industry. To 
achieve the aforementioned goals, “Made in China 2025” 
responds to a need for institutional restructuring, building a 

friendly environment and relevant supply market, supporting 
policies to strengthen the financial systems, and developing 
talent training at different levels, as well as further promote 
policies that support the development of small, medium-
sized, and large enterprises, broaden the product possibili-
ties of enterprises, and simplify organizational and opera-
tional approaches. It also stresses the need for central and 
local governments to understand the importance of building 
a manufacturing force, strengthening its organization and 
leadership, improving its working methods, monitoring, 
and planning: technical implementation, policy data, and 
performance assurance in various professions. In addition, 
local governments should promote policies to promote the 
development and transformation of factories according to 
regional characteristics.

Literature review

Kurramovich et al. (2022) regression results showed that 
increased investment in research and development for clean 
energy development only reduces carbon dioxide emissions 
in the long term. Similar effects on emissions control are 
also associated with increased electricity generation from 
clean energy. In addition, it is also pointed out that increased 
investment related to clean energy development plays a 

Fig. 1   Strategic plans for “Made in China 2025”
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mediating role in increasing the long-term CO2 reduction 
effects of clean energy generation. In addition, economic 
growth is seen as a barrier to environmental quality, as it 
leads to increased carbon emissions in the short and long 
term. According to Li and Ouyang (2020), pure engineer-
ing efficiency and scale efficiency have declined due to the 
need to optimize industrial scale and structure. The results 
of their study represent an objective and comprehensive 
assessment of the green economic development of China’s 
equipment industry and provide valuable information for 
improving the efficiency of green economic development. 
Primary education and urbanization favor the strengthen-
ing of the manufacturing industry. However, the growing 
dependence on foreign trade would not favor the revalua-
tion of the manufacturing industry. The Chinese government 
should further strengthen renewable energy and make full 
use of the interaction mechanism of infrared relations to 
control foreign investment flows and force IT companies 
to implement it. Meanwhile, the Chinese government must 
also ensure balanced regional development, which would 
improve the manufacturing industry (Hu et al., 2019).

Changing business needs and shrinking product life 
cycles require new approaches and services from manufac-
turers. In recent years, research and technology in manufac-
turing enterprises have advanced rapidly. The technologies 
used in standard production are very old and did not show 
much interest in the company’s position. Organizations that 
want to accumulate more resources to solve problems and 
achieve customer goals (Khan & Turowski, 2016). Gho-
bakhloo (2018) explained that there is no single strategy 
that fits all companies or industries, which means that the 
Industry 4.0 roadmap is unique to each company and must 
be designed accordingly. The strategic roadmap for the tran-
sition to Industry 4.0 presented in this study aims to help 
today’s manufacturers understand what the implementation 
of Industry 4.0 requires them and the challenges they may 
face during the transition process. Technical innovation 
drives the manufacturing industry to save energy and reduce 
emissions. As a region accounting for more than 50% of Chi-
na’s economy, China’s eastern region has played a leading 
role in the development and focused on promoting industrial 
improvement based on a development strategy focused on 
innovation. The potential solution for China’s manufacturing 
industry transformation is to build capacity for independent 
innovation by investing more in research and development. 
Research on the sustainable development capacity of the 
manufacturing industry in the eastern region has provided 
important clues for the improvement of the manufacturing 
industry across China (Cheng et al., 2020b).

Improving energy-saving efficiency is one of the prereq-
uisites for transforming and upgrading China’s manufactur-
ing industry. Jiangsu Province with the largest manufactur-
ing economic volume and its economic situation in eastern 

China is comparable to Shanghai. Exploring the sustainable 
development potential of Jiangsu’s manufacturing industry 
provides essential clues for improving the manufacturing 
industry throughout China. Strengthening its independent 
innovation capabilities to improve energy efficiency and 
its position in the global value chain is central to China’s 
transformation into a manufacturing powerhouse (M. Cheng, 
2020). Hao et al. (2022) show that the conservation of inputs 
reduces carbon intensity. In terms of diversity in manufac-
turing, the CO2 reduction effect of incoming services is more 
significant in polluting sectors than in non-polluting sec-
tors. In terms of service diversity, more emphasis should 
be placed on transportation and business services across all 
manufacturing sectors to reduce carbon emissions. In addi-
tion, the mechanism analysis shows that carbon sequestra-
tion is reduced by replacing input services with energy ele-
ments, promoting technological innovation, and optimizing 
the structure. Following the Paris Agreement, green inno-
vation practices have garnered much attention worldwide. 
Consumers, producers, governments, and businesses are 
beginning to understand the seriousness of environmental 
risks and climate change. The manufacturing sector is one 
of the largest industrial waste producers and contributes to 
environmental pollution, which threatens environmental 
sustainability. Introducing green innovation practices in the 
manufacturing sector is crucial to ensuring environmental 
sustainability. However, it is crucial to identify, assess, and 
(partially) evaluate aspects of green innovation in terms of 
sustainability performance indicators in the manufacturing 
industry (Y. Wang & Yang, 2021).

Cheng et  al., 2020a results show that manufacturing 
capacity utilization varies significantly across China, with 
technical efficiency improvements playing the leading role, 
albeit with significant regional differences. Regulations on 
environmental incentives and market incentives lead to bet-
ter utilization of productive capacities. However, market-
oriented environmental regulation plays the most important 
role. According to Wu et al. (2021), the shift of Chinese 
manufacturing to Thailand has been positively correlated 
with CO2 emissions from trade between the two countries 
and has helped ease pressure from China to save energy 
and reduce emissions. Ministries should therefore formu-
late differentiated and stable national production policies, 
devote themselves to the development of energy-saving and 
technology-intensive manufacturing industries, and promote 
the relocation of low-tech and carbon-intensive industries 
under environmental pressure in China. The eco-efficiency 
of the manufacturing industry has been an issue in China for 
decades. However, less attention has been paid to the growth 
of input services in manufacturing and its impact on eco-
efficiency. Based on the Input-Output Tables for China of the 
following years compiled by the OECD’s published Struc-
tural Analysis Database, this study describes manufacturing 
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service inputs with direct and aggregate consumption coeffi-
cients and, therefore, it primarily analyzes its environmental 
impact, measured by the overall green productivity factor 
(Zhao & Chen, 2021).

Based on the above, capital investment and innovation 
factors seem to significantly impact CO2 emissions, amid 
concerns about the impact of CO2 emissions on production 
being insufficient. Therefore, much empirical research is 
needed. Compared to the existing literature, this research’s 
main contributions and innovations are mainly reflected 
in the following aspects. First, updated data up to 2021 
was used in this article, which is longer than the previous 
search period, with more detailed information on the his-
torical trend of the development of CO2 emissions in the 
Chinese manufacturing industry. Secondly, the research in 
line with China’s carbon-neutral 2030 goal assesses the Chi-
nese manufacturing industry under China’s Made in 2025 
plan to efficiently recommend policies to achieve the 2030 
goal as China represents the major country emitter of CO2. 
We also investigated the evolution of CO2 emissions from 
the manufacturing industry in the different phases of the 
planned economy. Based on traditional factors (emission fac-
tors, energy structure, energy intensity, economic structure, 
and activities), this study integrates capital investments and 
contributions to innovation by promoting factors such as 
R&D efficiency, R&D intensity, and investment intensity. 
The SWOT analysis widens and provides an efficient assess-
ment of the Chinese manufacturing industry to identify its 
weaknesses and promote the adoption of policies that align 
with the investments in innovation related to CO2 emissions, 
which is useful and provides a policy benchmark for reduc-
ing emissions at source.

Overview of China’s manufacturing industry

Over the past decade, China has established a stable domes-
tic market with many divisions and a strong independ-
ence system. With the rapid development of the Chinese 
economy, the “Made in China” is actively working in the 
global market and proving its interests (Soomro et al., 2020). 
China, the world’s largest exporter, accounted for 18% of 
its exports to the USA last year. Today, $34 billion worth 
of goods is estimated at 25% of Chinese prices, prompt-
ing some companies to expand manufacturing outside of 
China. China certainly has more factories and manufacturers 
selling more manufactured goods than any other country in 
the world. China is also the world leader in many types of 
products. Especially if one wants to make a unique prod-
uct, he can save a lot of time and money by working with 
a manufacturer who specifically shares his product. Made 
in China 2025 will accelerate existing efforts by sharing 
other resources and developing more strategic initiatives to 

coordinate government, private companies, and universi-
ties. The plan includes public relations guidelines and other 
special measures cited by some researchers as designed to 
protect China from allegations of violating its obligations to 
the World Trade Organization (WTO) and the USA to avoid 
from retaliation. These guidelines include setting clear goals, 
setting common goals, and coordinating specifics beyond 
problems. Chinese leaders are calling on public and private 
companies to include their results and priorities in the plan. 
By providing direct support, the government will increase 
direct support to Chinese manufacturers through government 
funding, aid loans, tax breaks, and other forms of support up 
to 2025. The amount is not clear, but some external sources 
put the total in the hundreds of billions of dollars.

From an economic perspective, critics point out that 
China is attracting global markets by prioritizing political 
views over economic stimulus. Markets harm their subscrip-
tions and lead to the proliferation and abandonment of cheap 
products in global markets that many countries still believe 
in — relative to the sun. In March 2018, a Trump adminis-
tration study (released under Section 301 of the Commerce 
Act of 1974) found China’s actions to be “unreasonable 
and discriminatory,” he said, hurting American manufac-
turers, while companies based in the USA, Europe, and 
elsewhere complained about the inconsistency of forcing 
China to invest abroad. Investment and other regulations 
severely limit the sales and operations of foreign compa-
nies in China. In 2017, the Pentagon warned that China’s 
efforts to become a high-tech leader were in the country’s 
best interest. The Chinese government does not directly fund 
US companies involved in image production, 3D printing, 
real estate, and self-driving vehicles as a threat, as these 
studies show they are “exposing” the boundaries between the 
public and the people. In April 2018, US intelligence offi-
cials called the hiring of Chinese scientists, the theft of US 
assets, and corruption by US companies an “unprecedented 
threat” to China. Its goal is to regulate all supply chains, 
as cobalt powers most electronics, meaning all industries 
are under the control of geopolitical power. The June 2018 
White House report warns that Chinese economic activity 
threatens “not just the U.S. economy, but the entire global 
innovation system.”

Benefits of the manufacturing industry

China is the world’s largest manufacturer of products and 
recently gained a reputation as a “global manufacturer” 
after joining the World Trade Organization (WTO) in 2001. 
Motivated by cheap labor, China’s commitment to an open 
economy and access to low-wage markets, all due to WTO 
membership, foreign companies, and investors, have estab-
lished businesses in China, the most populous country in the 
new millennium. With the help of public investment, China 
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is now at the forefront of steel, auto parts, pharmaceuticals, 
electronics, and robotics.

(1)	 China has a large production capacity which includes 
39 large enterprises, 191 medium enterprises, and 5252 
small enterprises. Let us say China is the country with 
the best ranking class globally. The unique trading sys-
tem involving almost all segments has enabled China to 
compete in almost all industrial production lines, from 
systems and footwear to aircraft, natural products, and 
minerals. In machine guns, it was a massive competi-
tion for China and paved the way for the best service 
from China.

(2)	 China is the world’s largest market. This will ensure 
the transformation and modernization of the Chinese 
manufacturing industry. Since November 2020, Chi-
nese sales have increased by 5% and represent nearly 
25% of the world population, a direct share of 38% 
worldwide (Kuzemko et al., 2020). In comparison, 
Europe and North America contributed less than 
5%. The split showed vigorous activity and growth 
in the Chinese equity market. During the years of 
rapid growth, the Chinese market reached 3.8 billion 
RMB, registering an increase of 36.2%. Its global 
market share is 35% and 46%, respectively. This vital 
decision placed China at the top of the world trade 
market. Expanding consumer markets often reflect 
growth in demand, and increasing demand can cre-
ate an enabling environment for transformation and 
upgrading manufacturing facilities.

(3)	 China has the most significant number of work-
ers in the world. The Chinese government has 
many people with many tools. Since the advent of 
the 9-year compulsory education system in 2000, 
China’s educational standards have improved dra-
matically (Wübbeke et al., 2016). Higher education 
and the strengthening of various vocational training 
have embraced higher education. Since 2011, gov-
ernments at all levels have achieved the “National 
Medium and Long Term Program for Educational 
Development and Reform from 2011 to 2020” with 
significant achievements, especially in priority areas 
for educational development constituting a potential 
for strengthening and reforming educational institu-
tions (Feng et al., 2020). The resource management 
industry highly values the balance between supply 
and demand for education.

(4)	 China has added research and development infra-
structure to encourage the creation of new indus-
tries. Competition from industrial production was 
the first thing observed in the new sector. China 

has become a destination country for innovations. 
In 2015, the country’s contribution to R&D was 
1.4 trillion yuan, an increase of 38.1% over 2012. 
From 2012 to 2015, China’s contribution to R&D 
continued to grow, but it is more significant than 
11.4% each year. In terms of foreign exchange, R&D 
spending in China was higher than in Germany and 
Japan on R&D investments just after the collapse of 
the USA. In the future, China’s growing supply will 
continue research and development with the intro-
duction of new technologies and the development of 
manufacturing facilities.

(5)	 China’s regional development policy guarantees 
the sector’s integrity despite changes in industrial 
production. There are various policymaking indus-
tries in China’s regions. This lays the foundation for 
developing national business plans in China. Con-
versely, the development of the Chinese manufactur-
ing industry is accelerating on the southeastern coast 
of China, followed by the development of central 
China, while western China is still lagging (Butollo 
& Lüthje, 2017). The different distribution of indus-
tries and different stages of development allows 
companies to move between different sectors. In this 
way, an honest business can also survive by upgrad-
ing and renovating Chinese industrial facilities.

(6)	 The growth and quality of scale efficiency are good. 
The top 500 Chinese enterprises made a profit of 
86.02 billion yuan, an increase of 6.92 trillion yuan 
over last year, an increase of 8.75%; the net profit 
was 3,892,414 million yuan, an increase of 360,319 
million yuan from the previous year, with a growth 
rate of 10.20%. R&D increases from 500 Chinese 
companies by 2020, and R&D will remain at 1.61%, 
reaching a record level; innovation was available for 
39.08% of all patents, an increase of 2.47 percentage 
points from the top 500 last year.

(7)	 China is expected to be the world’s largest nuclear 
power producer by 2030, with backup power plant 
installation expected to increase from 34 GW in 2016 
to 111 GW in 2030 and 145 GW in 2040.

China’s two purchasing managers’ indices (PMIs) are 
indicators of the economic health of the economy, gauging 
business sentiment in the sector. It measures the sentiment 
among larger firms, many of which are state-owned (Fig. 2).

Challenges

Chinese manufacturing companies appear to be enjoying 
a good recovery. Some say the instability of the world 
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economy caused by the COVID-19 outbreak is under-
mining China’s results, indicating that this recovery is 
unlikely to last. Nevertheless, these researchers appreci-
ate the importance of exports in China’s growth. Fig-
ure 3 shows the resumption of energy production with 
the resumption of factories in China after the lockdown.

At the same time, China achieved the core busi-
ness 4.0 by establishing a standard set of databases, 
which will allow communication and data integration 
between different companies. China is at the forefront 
of defense, long-term transformation and acquisition of 
the manufacturing industry, intellectual property protec-
tion, well-trained workers, managerial leadership, and 
well-managed administration governance and control.

The conflict between China and USA has had devastat-
ing effects on their economies. In USA, this has resulted 
in high consumer prices and financial hardship for farm-
ers. In China, the trade war helped slow economic growth 
and the already collapsed manufacturing industry. Many 
American companies have diverted their supplies to other 
Asian destinations for fear that war and trade will be a 
“split” of the American and Chinese economies.

China’s 5G network team entered the global market 
in a major war trade with USA, preventing Huawei from 
providing communications; USA is concerned about the 
problem of online security. The importance of online 
communication is paramount in the 4.0 application. Hua-
wei of China is currently being viewed as a trailer for 

Fig. 2   China’s official Purchas-
ing Manager’s Indices (source: 
National Bureau of Statistics)

Fig. 3   Resumption of electric-
ity production by the Chinese 
manufacturing industry after 
the Chinese New Year (source: 
cqcoal.​com via Wind Financial 
Information)
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Sweden’s Ericsson, and Samsung of South Korea is a 
market leader in developing 5G infrastructure.

Strategic development to achieve 
a successful upgrade of the manufacturing 
industry

China’s manufacturing industry external factor 
evaluation matrix

The Quantitative Strategic Programming Matrix (QSPM) 
is designed to analyze important factors such as socio-
economic, cultural, environmental, cultural, legal techno-
logical, and industrial conditions that influence the inter-
pretation of systems by strategic planners. This matrix is 
useful for governmental and non-governmental organiza-
tions to develop a particular component over time. How-
ever, research will be needed to determine if the results 
have improved the system. The quantitative Strategic Pro-
gramming Matrix technique is an efficient device for the 
strategy defining stage. This tool helps us select the best 
method and provides a simple basis for prioritizing avail-
able space.

Each group is assigned a score between 1 and 5. In the 
next step, the weight score is calculated (all important 
points are shown on a large scale) and the total score is 
calculated. Furthermore, the environmental evaluation 

matrix is calculated from this total score. The internal 
factor matrix is measured in the same way. Also, by 
defining a set of external and internal factors, which are 
the reasons for defining the methods, the SWOT matrix is 
derived and appropriate initial methods based on a supe-
rior result. In addition, different programs are used to 
analyze the results of the matrix. We adopted the evalu-
ation matrix of Emami et al. (2012) for our analysis. We 
used the Quantitative Strategic Planning Matrix (QSPM) 
to identify the manufacturing industry’s external factors. 
When creating a QSPM, the first step is to include basic 
industry information and basic business characteristics of 
the organization. We obtained this information from pub-
lished articles and research targeting the Chinese manu-
facturing industry. The beauty score was defined by the 
importance of each category in defining each direction 
and is between 1 and 5 where 1 = unattractive, 2 = rela-
tively attractive, 3 = acceptably attractive, 4 = attractive, 
5 = very attractive. We then used the SWOT analysis 
model to tackle the observed weaknesses and then pro-
vided recommendations to improve China’s manufactur-
ing industry (Tables 1 and 2).

SWOT analysis

The key priorities of SWOT organizational analysis are 
the improvement of strength, resilience, access to space, 
and threat notification and removal (Garner, 2005). SWOT 

Table 1   External factors influencing China’s manufacturing industry

External strategic factors: opportunity Code Weight Score Weighted score Explanation

Opening up to the rest of the world O1 0.09 4 0.36 1948 reform by the government
Exploiting geographical condition of neighboring 

countries
O2 0.09 4 0.36 Expansion of market

Silk and Belt Road Initiative O3 0.09 4 0.36 A win-win situation for all countries associated
Governmental facilities O4 0.09 4 0.36 Adequate infrastructure
Scientific research development and promotion O5 0.06 4 0.24 Development of new technologies
Establishment of online service platform O6 0.09 4 0.36 E-commerce empowerment
5G technology to boost the e-commerce environ-

ment
O7 0.08 3 0.24 Increase speed of telecommunication

Supporting establishment of export institutes O8 0.09 3 0.27 Partnership with other companies
Cheap labor force O9 0.09 4 0.36 Availability of huge human force
Threats
Competition from other countries such as USA 

and Germany
T1 0.09 2 0.18 Huge concurrence from other countries

Lack of management and technical knowledge of 
some managers

T2 0.02 2 0.04 Lack of training to meet the rest of the world’s 
standards

Lack of R&D innovation T3 0.06 3 0.18 Lack of patent ownership
Political prohibitions T4 0.03 2 0.06 Restriction by governmental laws
Language barrier T5 0.01 2 0.02 Barrier in terms of communication
Bad perception about manufacturing products T6 0.02 1 0.02 False perception about Chinese product
Total 1 2.81
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analysis (or SWOT matrix) is a high-level standard used at 
the beginning of an organization’s design process. It stands 
for “strengths, weaknesses, opportunities and threats.” 
Strengths and weaknesses considering internal values and 
opportunities and external threats. SWOT analysis helps an 
organization identify where they are doing well and where 
they can improve. SWOT analysis allows researchers to 
point out factors affecting a business by allowing to col-
lect and compare data of many different types and purposes. 
Therefore, these SWOT analysis matrices provide valuable 
information for a more complete and in-depth analysis of 
various risk factors. A SWOT analysis helps develop an 
understanding of the situation. This method balances inter-
nal strengths and weaknesses with positive and threatening 
opportunities in the organization. It not only determines the 
options but also all the advantages available over competi-
tors. According to GURL (2017), SWOT analysis is used 
as an effective situation analysis technique that plays an 
important role in marketing, public relations, advertising, 
and any area that requires strategic planning. SWOT analy-
sis is a method of analysis used to assess the “strengths,” 
“weaknesses,” “opportunities,” and “threats” of an organi-
zation, plan, project, person, or company. Irfan et al. (2020) 
developed a value chain model for the wind power industry 
in South Asia by assessing the internal and external fac-
tors. They analyzed the feasibility of the current state and 
the future roadmap to promote wind turbines in the energy 
sector with modalities of the SWOT analysis by focusing 
on the Strengths, Weaknesses, Opportunities, and Threats 
of the wind power industry. Bakhtari et al. (2020) assessed 
certain characteristics of Industry 4.0 using a SWOT analy-
sis that affects the adoption and implementation of Industry 
4.0. They identified the strengths, weaknesses, opportunities, 
and threats related to Industry 4.0; by considering these four 

sets of factors, industry experts can understand how Industry 
4.0 can be implemented. They recommended that industry 
professionals must use Industry 4.0 strengths/opportunities 
to make strategic decisions to mitigate the impact of Indus-
try 4.0 threats and weaknesses. Based on previous studies 
that highlighted the importance of SWOT analysis in the 
manufacturing industry, we adopted the SWOT analysis to 
analyze the internal and external factors affecting China’s 
manufacturing industry by focusing on its strengths, oppor-
tunities, weaknesses, and threats (Table 3).

Decision‑making stage

According to Frost (2020), “Two roads diverged in a wood, 
and I took the one less traveled by, and that has made all 
the difference.” Nevertheless, unfortunately, not every 
decision is as simple as “Let us just take this path and see 
where it goes,” especially when you are making a decision 
related to a business. People are increasingly faced with 
career changes in the twenty-first century. Each of these 
transitions involves a decision-making process, usually 
identifying promising alternatives, gathering information 
about them, comparing alternatives, and selecting one. It 
is important to identify areas where people struggle in this 
process to help them and facilitate career choices (Kulcsár 
et al., 2020). Peters et al. (2020) analyzed and estimated the 
relationship between product intelligence information sys-
tems, real-time big data analytics, and deep learning–based 
intelligent process planning using the decision-making 
process for the sustainable 4.0 industry. Based on previous 
studies, we implemented the decision making process to 
investigate the Chinese manufacturing industry efficiency 
to transition from CO2 emission to carbon-neutral goal by 
2030. Considering the internal and external factor matrix, 

Table 2   Internal Factors influencing China’s manufacturing Industry

Internal strategic factors: strength Code Weight Score Weighted score Explanation

Availability of resources S1 0.09 4 0.36 Abundance of raw materials for production
Low production prices S2 0.09 4 0.36 Cheap manufacturing cost
Diversification of production S3 0.09 4 0.36 Existence of diverse technology
Ability of production in large scale S4 0.09 4 0.36 Large-scale enterprises
Training of personnel S5 0.09 4 0.36 Routine training of personnel
Easy access to equipment S6 0.09 4 0.36 Reachability of resources
Adoption of new technologies S7 0.09 3 0.27 Innovation
Weakness
High rate of pollution W1 0.09 2 0.18 Heavy production of CO2

Overcrowding work environment W2 0.04 2 0.08 Due to high labor force
Low wages compares to working time W3 0.06 3 0.18 Cheap working force wages
Mechanization leading to loss of jobs W4 0.09 2 0.18 Adoption of computerized system
Weak marketing and propaganda W5 0.09 2 0.18 Language barrier and connection with other countries
Total 1 2.51
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we identified the following points to maintain a sustainable 
Chinese manufacturing industry: (1) Focus on products and 
insertion into the global markets will enable China to main-
tain its goal of being the global leader of the manufacturing 
industry. (2) Control increase on distribution system: This 
will enable China to have diversified manufacturing produc-
tion to meet global needs. (3) Control increase on product 
quality and customers’ satisfaction: This will enable China 
to meet global customers’ satisfaction. (4) Sales increment 
through research and marketing activities: This process 
will enable China to attract more talents in its manufac-
turing industry. (5). Adoption of advanced technologies: 
The advancement of China’s R&D will significantly have a 
positive impact on its fast-growing manufacturing industry.

We then summarized the result in Table 4.
Regarding the results derived from Table 4, we have 

inserted defined strategies for SO into the quality strategy 
matrix to select the best strategy for the organization.

We can summarize Tables 5 and 6 in Table 7.

Table 3   SWOT matrix

External factors

Internal factors

Opportunities

-Opening up to the rest of the world

-exploiting geographical conditions of other 

countries.

-Silk and Belt road initiative with other 

countries.

-Infrastructure facilities

-Government facilities

-R&D innovation and promotion

Threats

-Competition from other countries such as 

US, Germany etc.

-Lack of management and technical 

knowledge of some companies

-Political effect

-Language barrier

-Low quality of Manufacturing products

Strengths

-Availability of resources 

- Availability of labor force

- Easy access to equipment

-Diversification of production

-Ability of production in large scale

- Low production costs

-E-commerce technology platform

Aggressive Strategies (SO) 

-Identification of potential target markets

-Export development and insertion into global 

markets

-Production of high quality equipment

-Achieving government satisfaction by meeting 

the set goals.

Conservative strategies (WO)

-Focus on products and insertion into the 

global markets

-Control increase on distribution system

-Control increase on product quality and 

customers’ satisfaction

-Sales increment through research and 

marketing activities

-Adoption of advanced technologies

Weaknesses

-Lack of a comprehensive strategy 

for having better performance local 

and foreign markets.

-Weak marketing and propaganda

-Lack of comprehensive distribution 

network

-High mechanization leads to loss of 

jobs.

-High rate of pollution

Competitive Strategies (ST)

-Financial and performance risk management

-Propaganda increased for introducing China’s 

manufacturing industry to the rest of the world 

and attracting customers

-Promotion of exports

Defense Strategies (WT)

-Constant product quality improvement

-Long term planning based on export 

policies

-Adoption of green energy

-Mechanization of the whole sector

Table 4   China’s manufacturing internal and external matrix

“Aggressive” strategy
Strength

Opportunity
“Conservative strategy”
IF = 2.51
Weakness EF = 2.81

“Competitive strategy” “Defense strategy”
Threat
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Table 5   Quality strategic programming matrix for China’s manufacturing external factors

External fac-
tors strategy

Factor impor-
tance (weight)

1. Focus on products 
and insertion into the 
global market

2. Control increase 
on production 
system

3. Control increase 
on product quality

4. Research and mar-
keting development

5. Adoption of 
advanced technolo-
gies

Attractive-
ness factor

Score Attractive-
ness factor

Score Attractive-
ness factor

Score Attractive-
ness factor

Score Attractive-
ness factor

Score

Strength(s)
  S1 0.09 4 0.36 3 0.27 2 0.18 2 0.18 1 0.09
  S2 0.09 4 0.36 3 0.27 2 0.18 2 0.18 1 0.09
  S3 0.09 4 0.36 3 0.27 1 0.09 1 0.09 1 0.09
  S4 0.09 4 0.36 3 0.27 1 0.09 2 0.18 2 0.18
  S5 0.09 4 0.36 3 0.27 2 0.18 1 0.09 2 0.18
  S6 0.09 4 0.36 2 0.18 2 0.18 2 0.18 4 0.36
  S7 0.09 3 0.27 1 0.27 2 0.18 1 0.09 1 0.09
Weakness(W)
  W1 0.09 2 0.18 1 0.09 3 0.27 2 0.18 2 0.18
  W2 0.04 2 0.08 1 0.04 2 0.08 2 0.08 3 0.27
  W3 0.06 3 0.18 1 0.06 3 0.18 1 0.06 4 0.24
  W4 0.09 2 0.18 1 0.09 2 0.18 1 0.09 4 0.36
  W5 0.09 2 0.18 1 0.09 1 0.09 2 0.18 3 0.27

1 3.23 2.17 1.88 1.58 2.4

Table 6   Quality strategic programming matrix for China’s manufacturing internal factors

Internal fac-
tors strategy

Factor impor-
tance (weight)

1. Focus on products 
and insertion into 
global market

2. Control increase 
on production system

3. Control increase 
on product quality

4. Research and mar-
keting development

5. Adoption of 
advanced technolo-
gies

Attractive-
ness factor

Score Attractive-
ness factor

Score Attractive-
ness factor

Score Attractive-
ness factor

Score Attractive-
ness factor

Score

Strength(s)
  O1 0.09 4 0.36 2 0.36 3 0.27 2 0.18 3 0.27
  O2 0.09 4 0.36 3 0.27 2 0.18 2 0.18 4 0.36
  O3 0.09 4 0.36 4 0.36 2 0.18 1 0.09 3 0.27
  O4 0.09 4 0.36 3 0.27 3 0.27 2 0.18 3 0.27
  O5 0.06 4 0.24 3 0.18 2 0.12 1 0.06 3 0.18
  O6 0.09 4 0.36 4 0.36 2 0.18 2 0.18 4 0.36
  O7 0.08 3 0.24 3 0.24 4 0.32 2 0.16 3 0.24
  O8 0.09 3 0.27 3 0.27 4 0.27 2 0.18 4 0.36
  O9 0.09 4 0.27 4 0.36 4 0.36 1 0.09 3 0.27
Weakness(W)
  T1 0.09 3 0.27 2 0.18 3 0.27 2 0.18 2 0.18
  T2 0.02 2 0.04 1 0.02 2 0.04 2 0.04 3 0.06
  T3 0.06 3 0.18 2 0.12 3 0.18 1 0.06 4 0.24
  T4 0.03 2 0.06 2 0.12 2 0.06 1 0.03 4 0.12
  T5 0.01 2 0.02 1 0.02 1 0.02 2 0.02 3 0.03
  T6 0.02 3 0.06 3 0.18 3 0.06 2 0.04 2 0.04

1 3.45 3.31 2.78 1.67 3.25
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Based on the average lead score in the organized 
matrix program, product sequencing and global mar-
ket entry were selected as the best strategy since they 
have the highest average score, 3.34. Even though Chi-
nese manufacturing products were all over the world, 
some customers were still doubting the quality of their 
products over the past years. Due to its large popula-
tion, most manufacturing companies in China only target 
their population and its surrounding neighbors. There 
is a need to revitalize the whole system by integrating 
new market strategies to conquer the global market and 
lead the manufacturing industry. However, we recorded 
a low average research and marketing development score 
(1.63), indicating that companies must adopt new mar-
keting strategies to boost their global market by adopt-
ing new marketing techniques. For instance, they can 
use international students studying in China to attract 
more customers from their various countries by being 
the bridge between China and their countries. The par-
ticipation in global trade fare will significantly boost 
the Chinese manufacturing market as they can display 
their products and attract more customers. The Chinese 
manufacturing industry faces several challenges; China’s 
industrial and manufacturing sector accounted for nearly 
38% of China’s GDP in 2020. However, China’s indus-
trial production has declined in recent years, reaching 
3.8% in November 2021. These challenges include unre-
liable products, lack of scientific programming and mar-
keting methods, and lack of definition of requirements. 
There is also a need to boost R&D by attracting more 
talents who can significantly impact the manufacturing 
industry. With the help of the government and alliances, 
new talents can be invested in the manufacturing indus-
try to boost its production and adopt new technologies 
that can reduce the cost of production effectively. Carbon 
emission represents another major problem faced by the 
Chinese manufacturing industry as they constitute the 
world’s first emitter of CO2; there is a need to adopt new 
technologies to reduce the emission of CO2 efficiently.

Achieving the goal of carbon neutral 
by 2030

China has the largest emitter of CO2 in the world. As the 
largest consumer of oil and CO2 in China, the manufactur-
ing sector plays a key role in meeting China’s reduction tar-
gets. Based on our SWOT analysis, we were able to identify 
the contaminants affecting the Chinese manufacturer’s CO2 
windows. CO2 production in China will increase from 6.25 
billion tons in 2015 to 10.67 billion tons of carbon dioxide 
in 2020, with an annual increase of 6% (Statista, 2020). The 
fusion of iron with copper and oxygen resulted in the release 
of carbon dioxide, followed by raw materials, chemicals, and 
non-metallic minerals. The impact of industrial activity is 
the main reason for the increase in CO2 emissions compared 
to production. Energy efficiency has been the main factor 
in reducing CO2 emissions with respect to production. The 
rapid development of industrial facilities will inevitably lead 
to an increase in carbon dioxide emissions. Furthermore, 
the drivers of CO2 emissions in various parts of the manu-
facturing sector are reducing CO2 emissions, developing a 
low-carbon economy, and increasing green production as 
quickly as possible. Large investments were the second most 
important factor in the increase in CO2 emissions from Chi-
nese manufacturing companies, with even a greater impact 
on companies in some cases.

Effect of carbon emission on the environment

Strength training offers great environmental benefits. In 
particular, it reduces GHG emissions, directly linked to the 
combustion or consumption of toxic fuels, and gradually 
eliminates the production of electricity. Implementation 
capacity is an important factor in tackling climate change, an 
action that is increasingly needed due to the recent rebound 
and the time it takes to complete destructive projects, as 
pointed out in the recent report by the International Inter-
governmental Panel on Climate Change (IPCC) above 1.5 
°C temperature (Jermsittiparsert, 2019). Energy efficiency 

Table 7   Strategies attractiveness in regard to China’s manufacturing industry based on internal and external factors

Strategy 1. Focus on products and 
insertion into the global 
market

2. Control increase 
on production 
system

3. Control increase 
on product quality

4. Research and 
marketing develop-
ment

5. Adoption 
of advanced 
technologies

Internal factors attractiveness 
score

3.45 3.31 2.78 1.67 3.25

External factors attractive-
ness score

3.23 2.17 1.88 1.58 2.4

Average scores 3.34 2.74 2.33 1.63 2.83
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is one of the most important ways in the world to meet the 
demand for energy efficiency and low energy consumption, 
which is crucial for many of the IPCC’s GHG distribu-
tion methods to limit the global warming of 1.5 °C (IPCC, 
2018). Greenhouse gas energy increased to 1.4% from 32.5 
Gt of CO2 equivalent (Gt CO2-eq) in 2017, the first increase 
since 2014, after strong global economic growth due to an 
increase in consumption of crude oil performance (Cheng 
et al., 2020b; Zhang et al., 2020). At the same time, effi-
ciency has helped slow emission growth: had efficiency 
improved since 2000, emissions would have been nearly 4 
Gt CO2-eq or 12%, higher in 2017. Based on a model devel-
oped within the framework of Energy Efficiency 2018, if the 
world implements global energy efficiency actions, based on 
existing technologies, this will lead to an increase to a peak 
in energy-related GHG before 2020 and 2040. According to 
this plan, studied in our global scenario (SAP), the reduc-
tion in annual energy emissions of 3.5 Gt CO2-eq (12%) 
could continue to be effective compared to 2017 standards, 
which represents more than 40% of the reduction necessary 
to comply with the Paris Agreement (Schneider & La Hoz 
Theuer, 2019). Therefore, in addition to renewables and 
other systems, efficient energy is essential for achieving 
global energy goals.

The efficient usage of energy offers great environmental 
benefits. In particular, it reduces GHG emissions, directs 
emissions from the combustion or consumption of toxic 
fuels, and reduces emissions from energy sources. Perfor-
mance resilience is an important factor in managing climate 
change, and action is even more necessary with the recent 
increase in cleanup times and delays in dealing with layoffs, 
as confirmed in the previous report. A special report by the 
Intergovernmental Panel on Climate Change (IPCC) on the 
1.5 °C warming stated that energy efficiency is one of the 
primary ways the world can meet the demand for energy 
efficiency and low power consumption, which is essential to 
many of the IPCC’s greenhouse gas distribution methods to 
warm the world to 1.5 °C (IPCC, 2018) (Huppmann et al., 
2018). Greenhouse gas energy increased by 1.4% to over 
32.5 Gt of CO2 equivalent (Gt CO2-eq) in 2017, the first 
increase since 2014, after strong global economic growth 
and greater fuel efficiency. At the same time, good perfor-
mance has helped to curb recent growth: if quality had not 
improved since 2000, yields of around 4 Gt CO2-eq, or 12%, 
would have been higher than those of 2017. Based on mod-
els developed within the framework of Energy Efficiency 
2018, if the world implemented all profitable energy policy 
actions, based on existing technologies, this would lead to 
an increase in the network’s GHG emissions. According to 
a plan by Energy for 2020 and 2040, analyzed in our global 
warning system (EWS), the annual energy reduction is com-
pared to a capacity of 3.5 Gt CO2-eq (12%) of a potential 
result in 2017 in good health, representing more than 40% of 

the reduction needed to comply with the Paris Agreement. 
Therefore, high energy efficiency is essential to achieving 
global goals alongside renewables and other systems.

China’s involvement in terms of carbon 
neutralization

Carbon neutrality means balancing carbon emissions and 
removing carbon from the atmosphere in a carbon sink. It 
captures carbon monoxide from the atmosphere and then 
stores it. Global greenhouse gas emissions must be balanced 
with carbon sequestration to achieve net-zero emissions. A 
carbon sink is a system that absorbs more carbon than it 
emits. Soils, forests, and oceans are the main natural carbon 
sinks. It is estimated that a natural sink removes between 
9.5 and 11 Gt of CO2 per year. Global annual CO2 emis-
sions reached 38.0 Gt in 2019 (Qin et al., 2021). To date, 
human carbon-zinc has failed to remove carbon from the 
atmosphere on the scale needed to combat global warming. 
Carbon stored in a natural sink such as forests is released 
into the atmosphere through forest fires, land-use changes, 
or logging. Therefore, reducing carbon emissions is essential 
to achieving climate neutrality.

Another way to cut emissions and try to balance carbon 
independence is to shut off gas emissions in one area while 
reducing them in others. This can be achieved through the 
use of renewable energies, or other clean and low-carbon 
technologies. The EU Emissions Trading System (ETS) is 
an example of a carbon offset scheme. The European Union 
is committed to a sound monetary policy. Under the Green 
Treaty, the European Union is expected to be the first con-
tinent to eliminate CO2 emissions by 2050. This target will 
be regulated by law if the European Parliament and the Leg-
islative Assembly adopt new rules. The EU’s growth limit 
for 2030 will shift from the current 40% reduction to a more 
ambitious target. On October 7, 2020, the European Parlia-
ment adopted climate neutrality in 2050 to reduce emissions 
by 60% by 2030 from 1990 levels above the Commission 
recommendation and by 55%. MEPs call on the Commission 
to set a series of additional targets for 2040 to ensure definite 
progress towards target setting. In addition, members of all 
EU countries have advised horses, and by 2050 more CO2 
will have to be released from the air than expected. Likewise, 
direct or indirect links with oil prices beyond 2025 should 
be eliminated. MEPs call for the creation of the European 
Council on Climate Change (ECCC) as an independent sci-
entific expert to examine relevant arrangements and monitor 
progress. Parliament then begins a debate with the Council. 
Currently, five EU countries have established climate neu-
trality: Sweden plans to achieve net gross inflation by 2045 
and Denmark, France, Germany, and Hungary by 2050.

In his speech to the 75th session of the United Nations 
General Assembly (UNGA 75) on September 15, 2020, 
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President Xi Jinping said China will aim “to achieve CO2 
emissions by 2030 and achieve neutrality carbon by 2030. 
2030. 2060.” He was surprised more than once in the inter-
national community but was also called upon at a crucial 
time in the global fight against climate change. Although 
Covid-19 started in 2020, China was the first country to 
completely eradicate the virus in 2021; so far, no cases have 
been reported. Since then, he has focused on protecting pub-
lic health and promoting rapid economic recovery, including 
spending $27.5 billion in the clean energy sector. According 
to the Energy Policy Regulator developed by ODI and its 
partners, only Germany spends more. These figures confirm 
President Xi Jinping’s recent commitment to pursue carbon 
neutrality. There is no doubt that China’s new commitments 
are based in part on scientific evidence of the catastrophic 
consequences of climate change (Cheng et al., 2021).

Implementation of policies for carbon neutralization

To understand China’s “green” plans, it is important to iden-
tify the main challenges facing the country and the priorities 
of its government. After 30 years of waste and heavy waste, 
China is now seeking to develop a new growth model that 
responds to economic and environmental pressures. The idea 
of protecting the environment could harm the economy by 
lowering the country’s GDP. Instead, the Chinese govern-
ment views low-carbon zones as reasons for future growth. 
As the Chinese government says every day, “unlike West-
ern countries which started solving environmental problems 
when they got rich from their huge sewage system in devel-
oping countries.”

In late 2014, President Xi unveiled the term “new nor-
mal” which describes China’s shift to slower, more sustain-
able, and more efficient economic growth transformation by 
avoiding the “income trap” and the status quo is maintained. 
Environmental concerns are also believed to improve energy 
security, for example by reducing greenhouse gas emissions.

The current system for submitting climate plans obliges 
all governments to choose a definition of equality. The only 
way for everyone to see their emission reduction plans, 
development needs, and key development goals is to have 
in-depth emission reduction capabilities and capabili-
ties. For example, China is currently a major air pollution 
problem. An immediate response to this problem would be 
greenhouse gas emissions in China, and the same for other 
countries. For example, when it comes to energy security in 
Japan, India also has important development target coun-
tries. New changes in low-carbon technologies may also be 
introduced, for example, reducing the cost of technologies 
to be used by developing countries. One will have a bet-
ter ability to reduce productivity; risk management is very 
important and requires a lot of work. It is estimated that we 
can achieve a 2% C forecast of 50% in two birds, but changes 

in the price of options can be the worst-case scenario. What 
do people look like at their worst? Can we assume a 3 or 4% 
probability of a temperature rise of 4 °C or 5 °C? Humans 
must take control of small but potentially influential actions.

China’s process of decarbonization

There are three aspects to this: the first is the increase in an 
operational capacity, such as the increase in the use of tech-
nology and structural changes to achieve an increase of 4% 
in the energy efficiency of GDP each year. The second is the 
purification of electricity by increasing the amount of renew-
able energy and mixing it moderately with the use of carbon 
and storage in the electric field to reduce production. The 
achievement of these targets will ensure that the increase in 
electricity per unit of electricity is 90% less than in 2010. 
The third is the increase in electricity, especially in industry, 
and transport in the general family. There is a need to replace 
coal electric stoves with industrial coal stoves, increase the 
use of electricity generators, and use more electricity to heat 
and heat water.

The second and third approaches are closely related. First, 
we need to cut the electricity, then we need more electric-
ity to reduce the production (of the heavy work). All three 
are essential for deep disarmament, and none can be lack-
ing. In the coming years, China will continue to experience 
economic growth. We expect GDP growth to slow from 7% 
today to almost 5% in 2030, and then from 2.5 to 3% in 2050. 
GDP growth will increase, which means that more renew-
able energy will be needed and more energy when China 
needs to increase its performance by 2030. After 2030, 
as growth slows GDP and satisfies exercise and increases 
energy efficiency, so does consumption.

Transitioning to green energy

The rapid growth of renewable energies in China began in 
2005 with the enactment of the first Renewable Energy Law 
17 (amended in 2009). The basic rules of communication 
and transportation lines have been established, which regu-
late energy consumption, the flow of costs, and the efficiency 
of financing green energy innovation. Today, China is the 
largest investment market in the world, attracting approxi-
mately $54.2 billion.

New investments costing 35.4 billion pounds were 
achieved in 2013; US$89.5 billion (about 58.4 billion 
pounds) in 2014. That year, China received 73% more 
than USA, the second-largest country in the world, in 
terms of investment. Then an appropriate rapid growth 
was observed, driven by a strong policy and market envi-
ronment. In 2005, China’s wind capacity was 0.126 giga-
watts (GW), but it reached 96 GW 19 by the end of 2014. 
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Power growth was much higher, from 0.009 GW in 2010 
to 28 GW in 2010. In 2014, wind energy and the largest 
waterfall in the world supply in China were reported. In 
2013, China added more solar photovoltaic (PV) capacity 
to all of Europe; it is one of the largest wind and branched 
turbines in the world, which has reduced the cost of each 
technology in recent years.

The rapid growth of renewable energy in China began 
in 2005 with the enactment of the first Renewable Energy 
Law 17 (amended 2009). The basic rules of communication 
with the line have been established, which govern electronic 
payment, the flow of costs, and the efficiency of financing. 
Today, China is the world’s largest market for financial 
investment, attracting around $54.2 billion.

New investments costing 35.4 billion pounds were 
achieved in 2013, reaching 89.5 billion US dollars (about 
58.4 billion pounds) in 2014. That year, China received 
nearly 73% more than USA. USA, the second largest country 
in the world, then had an appropriate rapid growth, driven 
by a strong policy and market environment. In 2005, China’s 
wind capacity was 0.126 GW, but it reached 96 GW 19 at 
the end of 2014. Solar power growth has been much greater, 
from 0.009 GW in 2010 to 28 GW in 2010. In 2014, the 
largest wind power in the world and a water supply sys-
tem located in China were reported. In 2013, China added 
more solar photovoltaic (PV) capacity to all of Europe; it 
is also one of the largest wind turbines and subsidiaries in 
the world, which has significantly reduced the cost of all 
technologies in recent years.

Conclusion

In recent years, China’s manufacturing industry has gone 
through three stages of development, namely, restructur-
ing, the growth of private and foreign manufacturing enter-
prises, and the promotion of Chinese manufactured products 
in international markets. † Today, China’s manufacturing 
industry faces both development opportunities and chal-
lenges. At the same time, it has the most complete trading 
system and a wide range of retail markets. Encouraging the 
transfer of knowledge from different sectors within national 
borders will provide an important opportunity for other pro-
ductive and supporting sectors to develop their skills. Due to 
the importance of the local market, the imbalance between 
rural and developed areas is likely to provide growth oppor-
tunities for large areas of the country to establish production 
and circulation systems. Moreover, with the introduction of 
energy saving and emission reduction in China, the amount 
of renewable energy is gradually increasing due to the reduc-
tion of CO2 emissions. The data from this study therefore 
provide suggestions for fostering dynamic development.

Based on the SWOT analysis, our study examined 
both the internal and external factors that are influencing 
China’s manufacturing industry to achieve its 2025 goals. 
The results show that the national choice of making new 
changes by transforming the manufacturing industry sec-
tor and regulating carbon emission has a positive influ-
ence on the economic growth of the country. The find-
ings state that the Chinese government is strengthening 
its manufacturing industry based on sustainable environ-
mental policies, reforming laws, and regulations govern-
ing the manufacturing industry. Based on these results, 
choices in the manufacturing industry can improve perfor-
mance, productivity, and efficient energy consumption by 
adopting green energies that are friendly to the environ-
ment. Policy-based strategies on new outcomes should 
take into account the strength of these policies and seek to 
minimize carbon emission and promote a carbon-neutral 
goal. The results show that the impact of industrial activ-
ity is the main driver of the increase in CO2 emissions in 
the Chinese manufacturing industry. However, we cannot 
achieve the goal of reducing emissions at the expense of 
the economic development. Therefore, priority should be 
given to energy conservation and emission reduction in 
CO2-emitting industries, such as smelting and rolling of 
ferrous metals, raw materials, and chemicals, as well as 
for non-metallic minerals. By developing different CO2 
emission or energy saving standards, we can improve the 
production process and reduce the intensity of energy 
consumption to achieve the goal of higher energy con-
sumption and less CO2 emissions. In addition, efforts 
should be made to develop new energy-saving and highly 
efficient manufacturing industries, promote industrial 
restructuring, and strengthen the economic development 
of the manufacturing sector. We recommend the follow-
ing principles: (a) Educational organization of key devel-
opment tools: educational issues such as national law, 
exports, quality, and modern management for the head of 
production units can all contribute to the development of 
the industry. (b) There are many small units that cannot 
participate in the global and local markets. The creation 
of sales entities and the collaboration of these units will 
allow them to participate in these markets. (c) In terms 
of identifying unit product weaknesses in the market, 
international production is well integrated so that Chi-
nese manufacturers can understand these markets. Sales 
representatives and departments in other countries can 
provide useful information about marketing conditions 
in other countries. Moreover, the presence of tourists and 
travelers in China is another opportunity to explore these 
markets. (d) Government patents are called to handle 
more research, advertising, and sales in target markets to 
help these companies market locally and globally.

66476 Environmental Science and Pollution Research  (2022) 29:66462–66478

1 3



Acknowledgements  The authors would like to acknowledge colleagues 
for their valuable guidance and helpful comments.

Author contribution  Jean-Jacques Dominique Beraud: writing—origi-
nal draft; writing—review and editing. Wu Jiying: supervision; project 
administration; funding; data analysis; writing—review and editing. 
Zhao Xicang: supervision; data analysis; writing—review and editing.

Funding  This study was sponsored by the Humanities and Social Sci-
ence Research Youth Fund Project of Ministry of Education of China 
with grant number: 17YJC910008.

Data Availability  The data that support the findings of this study are 
available from the corresponding author upon reasonable request.

Declarations 

Ethics approval and consent to participate  Not applicable

Consent for publication  Not applicable

Competing interests  The authors declare no competing interests.

References

Bakhtari AR, Waris MM, Mannan B, Sanin C, Szczerbicki E (2020) 
Assessing Industry 4.0 features using SWOT analysis. Paper pre-
sented at the Asian Conference on Intelligent Information and 
Database Systems, Singapore

Butollo F, Lüthje B (2017) ‘Made in China 2025’: Intelligent manufac-
turing and work. The new digital workplace: How new technolo-
gies revolutionise work, 42-61

Cheng G, Zhao C, Iqbal N, Gülmez Ö, Işik H, Kirikkaleli D (2021) 
Does energy productivity and public-private investment in energy 
achieve carbon neutrality target of China? J Environ Manag 
298:113464. https://​doi.​org/​10.​1016/j.​jenvm​an.​2021.​113464

Cheng M (2020) Energy conservation potential analysis of Chinese 
manufacturing industry: the case of Jiangsu province. Environ 
Sci Pollut Res 27(14):16694–16706. https://​doi.​org/​10.​1007/​
s11356-​020-​08084-w

Cheng M, Shao Z, Gao F, Yang C, Tong C, Yang J, Zhang W (2020a) 
The effect of research and development on the energy conserva-
tion potential of China’s manufacturing industry: the case of east 
region. J Clean Prod 258:120558. https://​doi.​org/​10.​1016/j.​jclep​
ro.​2020.​120558

Cheng Z, Liu J, Li L, Gu X (2020b) The effect of environmental regu-
lation on capacity utilization in China’s manufacturing industry. 
Environ Sci Pollut Res 27(13):14807–14817. https://​doi.​org/​10.​
1007/​s11356-​020-​08015-9

Emami M, Khanifar H, Bordbar H, Nazari K, Feyzi A, Pezhman A 
(2012) Strategies of increasing non-oil exports of Iran-Qom State 
case study: Sohan. J Basic Appl Sci Res 2(3):2991–2998

Feng Z, Glinskaya E, Chen H, Gong S, Qiu Y, Xu J, Yip W (2020) 
Long-term care system for older adults in China: policy landscape, 
challenges, and future prospects. The Lancet 396(10259):1362–
1372. https://​doi.​org/​10.​1016/​S0140-​6736(20)​32136-X

Frost R  (2020) There are reasons why even after 100 years
Garner R (2005) SWOT tactics: basics for strategic planning. FBI L. 

Enforcement Bull  74: 17

Ghobakhloo M (2018) The future of manufacturing industry: a stra-
tegic roadmap toward Industry 4.0. J Manuf Technol Manage 
29(6):910–936. https://​doi.​org/​10.​1108/​JMTM-​02-​2018-​0057

Gurl E (2017) SWOT analysis: a theoretical review. https://​doi.​org/​10.​
17719/​jisr.​2017.​1832

Hao M, Tang Y, Zhu S (2022) Effect of input servitization on carbon 
mitigation: evidence from China’s manufacturing industry. Envi-
ron Sci Pollut Res. https://​doi.​org/​10.​1007/​s11356-​021-​18428-9

Hu W-Q, Jin T, Liu Y (2019) Effects of environmental regulation 
on the upgrading of Chinese manufacturing industry. Environ 
Sci Pollut Res 26(26):27087–27099. https://​doi.​org/​10.​1007/​
s11356-​019-​05808-5

Huimin M, Wu X, Yan L, Huang H, Wu H, Xiong J, Zhang J (2018) 
Strategic plan of “Made in China 2025” and its implementation 
Analyzing the Impacts of Industry 4.0 in Modern Business Envi-
ronments (pp. 1-23): IGI Global

Huppmann D, Rogelj J, Kriegler E, Krey V, Riahi K (2018) A new 
scenario resource for integrated 1.5 °C research. Nature Cli-
mate Change 8(12):1027–1030. https://​doi.​org/​10.​1038/​
s41558-​018-​0317-4

Irfan M, Hao Y, Panjwani MK, Khan D, Chandio AA, Li H (2020) 
Competitive assessment of South Asia's wind power industry: 
SWOT analysis and value chain combined model. Energy Strat-
egy Reviews 32:100540. https://​doi.​org/​10.​1016/j.​esr.​2020.​100540

Jermsittiparsert, K. (2019). Behavior of tourism industry under the situ-
ation of environmental threats and carbon emission: Time series 
analysis from Thailand. 670216917.

Khan A, Turowski K (2016) A survey of current challenges in manufac-
turing industry and preparation for industry 4.0. Paper presented 
at the Proceedings of the First International Scientific Conference 
“Intelligent Information Technologies for Industry”(IITI’16)

Klomfass D (2020) Discourse on the ‘Made in China 2025’Strategy 
in Germany

Kulcsár V, Dobrean A, Gati I (2020) Challenges and difficulties in 
career decision making: their causes, and their effects on the pro-
cess and the decision. J Vocational Behav 116:103346. https://​doi.​
org/​10.​1016/j.​jvb.​2019.​103346

Kurramovich KK, Abro AA, Vaseer AI, Khan SU, Ali SR, Murshed M 
(2022) Roadmap for carbon neutrality: the mediating role of clean 
energy development-related investments. Environ Sci Pollut Res. 
https://​doi.​org/​10.​1007/​s11356-​021-​17985-3

Kuzemko C, Bradshaw M, Bridge G, Goldthau A, Jewell J, Overland I 
et al (2020) Covid-19 and the politics of sustainable energy transi-
tions. Energy Res Social Sci 68:101685. https://​doi.​org/​10.​1016/j.​
erss.​2020.​101685

Li W, Ouyang X (2020) Investigating the development efficiency of 
the green economy in China’s equipment manufacturing industry. 
Environ Sci Pollut Res 27(19):24070–24080. https://​doi.​org/​10.​
1007/​s11356-​020-​08811-3

Müller JM, Voigt K-I (2018) Sustainable industrial value creation in 
SMEs: a comparison between industry 4.0 and made in China 
2025. Intl J Precis Eng Manuf Green Technol 5(5):659–670

Peters E, Kliestik T, Musa H, Durana P (2020) Product decision-mak-
ing information systems, real-time big data analytics, and deep 
learning-enabled smart process planning in sustainable industry 
4.0. J Self-Govern Manage Econ 8(3):16–22

Qin Z, Deng X, Griscom B, Huang Y, Li T, Smith P, ... Zhang W 
(2021) Natural climate solutions for China: the last mile to carbon 
neutrality: Springer

Schneider L, La Hoz Theuer S (2019) Environmental integrity of inter-
national carbon market mechanisms under the Paris Agreement. 
Climate Policy 19(3):386–400

Soomro MA, Hizam-Hanafiah M, Abdullah NL (2020) Top-down ori-
entation on fourth industrial revolution: a literature review. Syst 
Rev Pharm 11(5):872–878

66477Environmental Science and Pollution Research  (2022) 29:66462–66478

1 3

https://doi.org/10.1016/j.jenvman.2021.113464
https://doi.org/10.1007/s11356-020-08084-w
https://doi.org/10.1007/s11356-020-08084-w
https://doi.org/10.1016/j.jclepro.2020.120558
https://doi.org/10.1016/j.jclepro.2020.120558
https://doi.org/10.1007/s11356-020-08015-9
https://doi.org/10.1007/s11356-020-08015-9
https://doi.org/10.1016/S0140-6736(20)32136-X
https://doi.org/10.1108/JMTM-02-2018-0057
https://doi.org/10.17719/jisr.2017.1832
https://doi.org/10.17719/jisr.2017.1832
https://doi.org/10.1007/s11356-021-18428-9
https://doi.org/10.1007/s11356-019-05808-5
https://doi.org/10.1007/s11356-019-05808-5
https://doi.org/10.1038/s41558-018-0317-4
https://doi.org/10.1038/s41558-018-0317-4
https://doi.org/10.1016/j.esr.2020.100540
https://doi.org/10.1016/j.jvb.2019.103346
https://doi.org/10.1016/j.jvb.2019.103346
https://doi.org/10.1007/s11356-021-17985-3
https://doi.org/10.1016/j.erss.2020.101685
https://doi.org/10.1016/j.erss.2020.101685
https://doi.org/10.1007/s11356-020-08811-3
https://doi.org/10.1007/s11356-020-08811-3


Statista (2020) Territorial carbon dioxide emissions in China from 
1960 to 2020 Retrieved from https://​www.​stati​sta.​com/​stati​stics/​
239093/​co2-​emiss​ions-​in-​china/

Wang F, Xia J, Xu J (2020a) To upgrade or to relocate? Explaining 
heterogeneous responses of Chinese light manufacturing firms to 
rising labor costs. China Econ Rev 60:101333

Wang J, Wu H, Chen Y (2020b) Made in China 2025 and manufac-
turing strategy decisions with reverse QFD. Intl J Prod Econ 
224:107539

Wang Y, Yang Y (2021) Analyzing the green innovation practices 
based on sustainability performance indicators: a Chinese manu-
facturing industry case. Environ Sci Pollut Res 28(1):1181–1203. 
https://​doi.​org/​10.​1007/​s11356-​020-​10531-7

Williamson PJ, Wan F, Eden Y, Linan L (2020) Is disruptive innovation 
in emerging economies different? Evidence from China. J Eng 
Technol Manage 57:101590

Wu J, Cui C, Mei X, Xu Q, Zhang P (2021) Migration of manufactur-
ing industries and transfer of carbon emissions embodied in trade: 

empirical evidence from China and Thailand. Environ Sci Pollut 
Res. https://​doi.​org/​10.​1007/​s11356-​021-​14674-z

Wübbeke J, Meissner M, Zenglein MJ, Ives J, Conrad B (2016) Made 
in China 2025. Mercator Institute for China Studies. Papers on 
China, vol. p. 274.

Zenglein MJ, Holzmann A (2019) Evolving made in China 2025. 
MERICS Papers on China vol. 8, p. 78

Zhang Y, Li S, Luo T, Gao J (2020) The effect of emission trading 
policy on carbon emission reduction: evidence from an integrated 
study of pilot regions in China. J Clean Prod 265:121843

Zhao D, Chen J (2021) An analysis of the impact of service inputs in 
manufacturing industries on eco-efficiency: evidence from China. 
Environ Sci Pollut Res 28(43):61825–61840. https://​doi.​org/​10.​
1007/​s11356-​021-​15092-x

Publisher’s note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

66478 Environmental Science and Pollution Research  (2022) 29:66462–66478

1 3

https://www.statista.com/statistics/239093/co2-emissions-in-china/
https://www.statista.com/statistics/239093/co2-emissions-in-china/
https://doi.org/10.1007/s11356-020-10531-7
https://doi.org/10.1007/s11356-021-14674-z
https://doi.org/10.1007/s11356-021-15092-x
https://doi.org/10.1007/s11356-021-15092-x

	Revitalization of Chinese’s manufacturing industry under the carbon neutral goal
	Abstract
	Introduction
	China’s strategic goals for 2025
	Priorities to achieve those goals
	Implementation of systems to prioritize manufacturing revolution

	Literature review
	Overview of China’s manufacturing industry
	Benefits of the manufacturing industry
	Challenges

	Strategic development to achieve a successful upgrade of the manufacturing industry
	China’s manufacturing industry external factor evaluation matrix
	SWOT analysis
	Decision-making stage

	Achieving the goal of carbon neutral by 2030
	Effect of carbon emission on the environment
	China’s involvement in terms of carbon neutralization
	Implementation of policies for carbon neutralization
	China’s process of decarbonization

	Transitioning to green energy

	Conclusion
	Acknowledgements 
	References


