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Abstract: This article concerns analyzing China's chemical industry from the circular 

economy perspective, which will elaborate on the reasons for applying circular economy 

policies in this industry and the countermeasures (solutions) for the chemical industry or 

firms achieving a circular economy. The reasons include the economic, energy, and 

environmental aspects. From an economic aspect, the trend of the total revenue of the 

chemical industry in China from 2005 to 2021 is constantly increasing. Moreover, in 2021, 

its total revenue was top in the world. Thus, China's chemical industry benefits China's 

economy and has predominance globally, which is an essential industry. Furthermore, in 

energy and environmental aspects, the chemical industry in China has the characteristics 

such as high emissions, and high-pollutions, and being energy-intensive. These features 

damage the environment and sustainable development. Fortunately, this article will state the 

solutions for reaching CE in this industry when adopting circular economy policies. The 

countermeasures contain decarbonization and a circular chemistry framework, which are the 

reliable solutions presently. 
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1. Introduction  

1.1. Research Background 

The focused fields, including climate change, energy use, environmental pollution, renewable ener-

gy, and sustainability, are mutually relevant. Many national and international departments and lead-

ers are concerned about the issues and developments in these fields. Wherein climate change, the 

use of energy, and environmental pollution have an adverse influence on nature and humans. The 

United Nations Framework Convention on Climate Change (UNFCCC) secretariat (United Nations 

Climate Change), The Intergovernmental Panel on Climate Change (IPCC), and World Health Or-

ganization (WHO) attach great importance to the cause and impacts of climate change, the politics 

on climate change, addressing climate change, etc. [1-3]. Climate change is the changes in climate 

patterns, which is because by greenhouse gases from humans' activities and natural systems [4]. In 

2018, the natural disasters associated with climate change, including wildfires, storms, droughts, 

and floods, were 315 cases [4]. 68.5 million people were impacted, and economic losses were about 
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$131.7 billion, a deplored occurrence [4]. Unfortunately, the experts predict it may global warm 

above 1.5 °C from 2030 to 2052 compared to the pre-industrial level [4]. Thus, the UNFCCC, as the 

parent treaty 1997 Kyoto Protocol and 2015 Paris Agreement devote to encouraging and supervis-

ing parties contributing to addressing climate change and global warming [1]. The United Nations 

refers to the use of energy that mainly causes climate change, which has 60% responsibility for 

global greenhouse gases emission [5]. In addition, the use of energy will likewise lead the environ-

mental pollution. For example, fossil fuels will pollute the toxic greenhouse gases: nitrogen oxide 

(NO2) and Sulphur dioxide (SO2), which leads to acid rain [6]. Because of wind, acid rains fall into 

the soil, changing the soil's characteristics [6]. Except for acid rains, other pollutions from fossil 

sources, including particulate matter, smog, and aerosols, damage the environment, human health, 

and social welfare [6]. Simultaneously, energy is limited, particularly non-renewable natural re-

sources (fossil fuels, etc.). Cause the rapid development of the international economy, the rising 

consumption of natural energy is conspicuous. Significantly, the quantity of non-renewable re-

sources will not increase, which brings a sense of crisis to humans on limited energy and economic 

development. Furthermore, energy-causing global warming and pollution are practical issues. Thus, 

improving and creating renewable energy is the cornerstone of human development, which com-

prises biological funds and energy flows such as fisheries funds, forests, hydropower, solar energy, 

etc. [7]. Indeed, when renewable energy is considered, sustainability will be introduced because it 

can stimulate sustainability in developed and developing countries. The World Commission on En-

vironment and Development defined sustainable development as satisfying current generations' de-

mands and protecting future generations [8]. This definition is equally the central principle of the 

sustainable development goals (SDGs) from the United Nations (UN), which has 17 SDGs and was 

influential [8]. The SDGs aim to assist global development and provide information for public poli-

cy-decision [8]. Therefore, climate change, energy use, environmental pollution, renewable energy, 

and sustainability are interrelated, leading to some theories or terms that may spin-off, such as the 

circular economy (CE). 

1.2. The Circular Economy 

Moraga et al. proposed that CE as an umbrella concept emphasize using energy or resources re-

sponsibly and cyclically [9]. Fan and Fang referred to that CE is opposite to the traditional linear 

economy [10]. The linear economy supports the model with 'take, use, and dispose of' [11]. From 

1970, resource extraction was 92 billion tons every year, which will increase by 70% in 2050 [11]. 

The enormous quantity of resource extraction and uses threaten the environment and natural re-

source reserves or energy. The UN indicated that in 2021, there would be only 8.6% circular for the 

global economy [11]. The role of CE is maximizing reduce environmental pollution and use of en-

ergy and improving economics at the same time [9]. Thus, CE becomes a policy to regulate firms, 

including disconnecting the relationship between energy uses and economic development, decreas-

ing material inputs and wastes, and the rising capability of cyclic utilization [9]. In addition, 

Schroeder et al. illustrated that CE is primarily associated with SDGs 6, 7, 8, 12, and 15, which are 

Clean Water and Sanitation, Affordable and Clean Energy, Decent Work and Economic Growth, 

Responsible Consumption and Production, and Life on Land, respectively [12]. Therefore, how 

much the UN values CE and the functions of CE in sustainability are prominent and effective. In the 

last few decades, scholars, policymakers, and leaders likewise start to understand and attach im-

portance to CE [13]. Pesce et al. mentioned that in recent years, CE theory has become more mean-

ingful in China's scientific, economic, and political debates [13]. For CE in China, Zhu et al. illus-

trated since 2000, CE-relevant policy has been complete as time changes [14]. The policy actors 

contributed to the cumulative progress of CE policy because of their positive attitudes and learned 
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knowledge or experiences from the international society [14]. Therefore, CE is a major theory and 

model for achieving sustainability and reducing pollution. 

1.3. CE in China's Chemical Industry 

Many scholars studied the level or overview of CE in China and the generalized strategies for 

achieving CE. However, only some articles analyze CE in China's one specific industry. Evidently, 

the chemical industry is an appropriate objective because it drives China's economy, has mass ener-

gy consumption, and produces pollution damaging the environment. All over the world, the chemi-

cal industry, as the basis of modern society, can earn $4 trillion (American dollars) in total revenue 

per year [15]. Up to 2020, the revenue of the chemical industry in China accounted for 45 percent of 

total global revenue, which created the highest revenue in the chemical industry in the world [15]. 

Nevertheless, the energy uses in China's chemical industry are not optimistic. In 2011, energy con-

sumption in China's chemical industry corresponded to the sum of energy uses in the Czech Repub-

lic and Uzbekistan [16]. The results are polluting water, air, and soil, which harms the environment 

and human health [17]. Thus, this article plans to analyze the transformation of the chemical indus-

try in China from the CE perspective. 

1.4. Structure  

In this article, there are five main parts. Firstly, the introduction inducing background, the circular 

economy, and CE in China's chemical industry. The 'background' is associated with CE, which in-

troduces the causes of the existence of CE. Moreover, it illustrates the consequences of high emis-

sions and pollution and the heavy emphasis of the world on renewable energy and sustainability. 

'The circular economy' illustrated the concepts or principles of CE. 'CE in China's chemical indus-

try' states the author's motive to analyze CE in China's chemical industry. Secondly, the method that 

literary research will be demonstrated. Thirdly, the results show the causes of adopting CE policies 

in China's chemical industry covering economic reasons and energy consumption, and environmen-

tal issues. Fourthly, in the discussion, the author will propose two steps for reaching CE in the 

chemical industry comprising decarbonization and using the framework of circular chemistry (CC). 

Finally, the conclusion will show the summary of the article, the expected audiences, and the draw-

back of this article. 

2. Methods  

In this article, literature research will be utilized to analyze the causes of applying the CE policy in 

China's chemical industry and solutions for achieving CE in this industry. Literature research ex-

plores and surveys the relevant literature to the authors' field. Based on the literature, the authors 

will describe the causes and countermeasures, summarize the core thoughts, and think critically. 

According to the literature research, this article demonstrates the causes, including economic rea-

sons and the issues of energy and the environment. The literature may be academic articles, official 

and industrial reports, databases, and news. Subsequently, the literature research is expected to find 

the solutions for applying CE in this industry. Therefore, literary research is an ideal approach to 

analyze this topic. 

3. Results  

CE in China has been considered a national policy. In 2008, adopting the Circular Economy Promo-

tion Law of the People’s Republic of China was a milestone for applying CE in China [13]. Moreo-

ver, from 2006 to 2010, the Eleventh Five-Year Plan and the Thirteenth Five-Year Plan had one 

Proceedings of the 2023 International Conference on Management Research and Economic Development
DOI: 10.54254/2754-1169/21/20230252

193



part illustrating CE and its further strategies specifically and respectively [13]. In 2021, the 14th 

Five-Year Plan (2021–2025) Circular Economy Development Plan indicated that CE is the path to 

achieving emission peak and carbon neutrality [18]. In these mentioned policies, China has encour-

aged and enhanced the advancement of CE in the chemical industry. Due to the existing policy 

highlighting CE, CE is the essential fundamental and politic of developing economy and sustaina-

bility in China. Therefore, two causes resulted in China adopting these CE policies in the chemical 

industry: economic reasons, energy consumption, and environmental issues.   

3.1. Economic Reason  

Since 2011, the revenue of China's chemical industry has been the largest in the world, which stim-

ulates 50 percent of the global chemical industry's growth at least [19]. Although the start of China's 

chemical industry was later than Europe, the evolution of the chemical industry in China was rapid 

[19]. As figure 1 shows, there was an increasing trend in the revenue of the chemical industry in 

China from 2005 to 2021. In 2005, the revenue of the chemical industry in China was the lowest, 

which was $2,035.9 billion. From 2011, there was a dramatic rise, which increased from $3,181 

billion to $3,848.5 billion. The revenue grew steadily until 2015, which had a decrease from $4,140 

billion to $3,783.1 billion. Fortunately, the revenues in 2015, 2016, and 2017 were still higher than 

before 2010. From 2014 to 2020, although the revenues were not excessively low, there was an ap-

parent fluctuation. Due to COVID-19, human welfare and the international economy were shocked, 

and the revenues of the chemical industry in China in 2019 and 2020 were impacted identically. 

However, in 2021, the revenue peaked, which created a mass gap between 2020 and 2021 ($4,732.1 

billion).   

 

Figure 1: The revenue of the chemical industry in China from 2005 to 2021 (unit: U.S dollars). 

Data source: https://www.statista.com/study/101026/china-s-chemical-industry/ [20] 

For comparing to other counties' chemical industry, figure 2 illustrate the comparison between 

the twelve states' revenues in chemical markets in 2021, which have the major chemical markets in 

the world, including China, the United States, Germany, Japan, South Korea, India, France, Ireland, 

Switzerland, Belgium, Brazil, and Italy. Indubitably, in 2021, the revenue of China's chemical in-

dustry was the highest in the world, which was 1,685.15 billion euros larger than the United States 

in second place. Therefore, the status of China's chemical industry worldwide is distinct and con-

spicuous. 
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Figure 2. The revenue of guiding chemical industry by the national wild in 2021 (unite: billion eu-

ros). 

Data source: https://www.statista.com/study/101026/china-s-chemical-industry/ [20] 

Assuredly, the primary chemical enterprises have contributed to China's economy and gross do-

mestic product (GDP). State-owned chemical enterprises are the major categories in China's chemi-

cal industry [21]. They have the capability and resources to lead the national chemical industry. Ac-

cording to the national economic index, from 2011 to 2015, the average annual growth rate of the 

chemical industry in China was 7%, which was higher than developed countries [16]. Indeed, for 

China's economy, the chemical industry is the main driving force. As figure 3 shows, in 2021, the 

Fortune China 500 ranking indicated the revenues of leading chemical enterprises in China, com-

prised of Hengli Petrochemical Co., Ltd, Xinjiang Zhongtai Chemical, Wanhua Chemical Group 

Co.,ltd, Yunnan Yuntianhua Co., Ltd, etc. Hengli Petrochemical Co., Ltd had the most significant 

revenue in 2021, which was 152.37 billion yuan. Moreover, the value of chemical sales in China 

proves the importance of this industry and these leading enterprises for the economy because it is 

commonly the largest GDP component. As figure 4 demonstrates, there was a stable and increasing 

trend. As mentioned, China's chemical industry's total revenue fell in 2019 and 2020 because of the 

shock from COVID-19. However, the value of chemical sales did not decrease. Thus, the price of 

chemical products per unit may decline in 2019 and 2020; the demand and supply of chemicals 

were not impacted negatively. In 2020, the value of chemicals peaked in figure 4, which was 

1,546.6 billion euros. Therefore, the leading chemical enterprises in China play a highly efficient 

role in improving the economy.   
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Figure 3: The revenues of leading chemical enterprises in China (the Fortune China 500 ranking). 

Data source: https://www.statista.com/statistics/454585/china-fortune-500-leading-chinese-

chemical-companies/ [22] 

 

Figure 4: From 2010 to 2020, the value of chemical sales in China (unit: billion euros). 

Data source: https://www.statista.com/study/101026/china-s-chemical-industry/ [20] 

4. Energy Consumption and Environmental Issues 

The chemical industry is a project with energy-intensive, has high emissions, and high-pollutions. 

China's chemical industry is no exception, which is the primary carbon dioxide emissions industry. 

As mentioned, China's chemical industry is prominent in China and worldwide. It launched the ad-

vance of the economy in China. According to the experiences of developed states such as America 

and Japan, the economy's advance will lead to high energy consumption. The rise of the chemical 

industry in China costs energy overconsumption and environmental issues, which cramps sustaina-

ble development. In addition, the non-renewable characteristics of energy cause people anxiety be-

cause they must consider the welfare of current and future generations. Generally, the chemical in-

dustry will utilize energy as fuel and inputs such as liquefied petroleum gases (LPG), natural gas, 
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and natural gas liquids (NGL) [23]. Thus, as figure 5 illustrates, the energy consumption in China's 

chemical industry persistently rises from 2000 to 2016. Between these sixteen years, the energy 

consumption in China's chemical industry increased from 143-million-ton coal equivalent (Mtce) to 

480 Mtce [24]. From 2001 to 2007, it annually increased by 15%. The energy consumption in 2008 

and 2009 was almost equal, approximately 310 Mtce. Additionally, from 2009 to 2015, the yearly 

growth rate was 6.5%. Although the growth rates fell about twice as low, the trend of energy con-

sumption went upward.  

 

Figure 5: The energy consumption of the chemical industry in China from 2000 to 2016. 

Data source: https://kd.nsfc.gov.cn/paperDownload/1100002744044.pdf [24] 

In China, coal is a prominent actor in the energy structure. Between 1990 and 2009, China's coal 

consumption increased from 1.06 billion metric tons to 4.02 billion, almost quadrupled. As of 2020, 

56.8% of the coal was used in producing energy [21]. It is difficult to change this mode in the short 

term. For the chemical industry in China, coal is not only the source of primary energy but also in-

put [21]. Indeed, the chemical industry has a high demand for coal and energy, leading to increased 

emissions. The carbon dioxide emissions (or greenhouse gases) of the chemical industry in China 

account for 20% of the national industrial emissions in total; it likewise accounts for 13% of the 

country's carbon dioxide emissions in China [21]. Although China's chemical industry has signifi-

cant emissions, the different chemicals may have a separate carbon dioxide emission level. As fig-

ure 6 shows, there is ten essential chemicals' carbon dioxide emission level. The greenhouse gases 

from producing ammonia, oil refining, and methanol are most outstanding in 2020 in China, which 

are 220 million metric tons, 218 million metric tons, and 204 million metric tons, respectively. The 

gaps between them were not distinct. However, the carbon dioxide emissions from calcium carbide, 

CtG & CtL, ethylene, Caustic soda, P-xylene, sodium carbonate, and coal to ethylene glycol are 

apparently lower than the first three chemicals. Coal to ethylene glycol's carbon dioxide emissions 

was inferior in figure 5, which is 19 million metric tons. Moreover, the carbon emission of sodium 

carbonate was broadly the same, which only differed by 1 million metric tons. Although their car-

bon emissions are relatively lower than the first three chemicals, their contribution to emissions is 

massive. Therefore, China's chemical industry is energy-intensive, with high carbon dioxide emis-

sions. 
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Figure 6: The carbon dioxide emissions of China’s main chemicals in 2020 (unit: million metric 

tons). 

Data source: https://www.statista.com/statistics/1329892/china-chemical-industry-carbon-dioxide-

emissions-by-segment/ [25] 

Furthermore, the chemical industry pollutes the environment caused of energy-intensive produc-

tion processes and waste disposal. Firstly, the most considered environmental problems are the pol-

lution of air, water, and soil. Due to the chemical industry's high emissions in China, air and water 

pollution is obvious around the chemical enterprises, especially in chemical industry parks (CIPs) 

[26]. As of 2020, the numbers of CIPs in China are large worldwide, which are 2100 CIPs [27]. The 

environmental problems of the chemical industry reflect clearly in CIPs. Some actions in chemical 

companies will lead to the pollute air and water, such as using specific chemical processes (e.g., 

chlorophenols), utilizing some chemical groups (e.g., sulphurous compounds and volatile organic 

compounds (VOCs)), treating wastes and wastewater, reaction, and operating distillation facilities 

[28]. The air pollution from CIPs will affect people's health, including sulphur dioxide (SO2), vola-

tile organic compounds (VOCs), and particulate matter (PM2.5) [26]. If people live in an environ-

ment with mentioned air pollution in the long term, they may suffer diseases such as asthma, lung 

cancer, acute respiratory infections, and respiratory diseases [26]. Secondly, relying on the evidence, 

80% of chemical firms located the densely populated area and areas near lakes and rivers in 2006 

[27]. Thus, since 2006, the water pollution of chemical firms has usually occurred every two days, 

which was the most common environmental issue in China's chemical industry, accounting for 70% 

of environmental issues [27]. When water pollution is happed, the drinking water, agricultural water, 

and fishery may be harmed. Thirdly, the organic pollutants, Polycyclic aromatic hydrocarbons 

(PAHs), possibly exist in the chemical firms' areas to negatively impact soil [29]. PAHs are muta-

genic, teratogenic, and carcinogenic, with a higher pathogenicity rate in children than in adults [29]. 

Through combusting coal and petroleum, PAHs may be produced to pollute soil and agriculture 

[29]. For example, scholars researched the soil in the Yangtze River Delta because there were many 

chemical firms. The result was that the soil in the Yangtze River Delta was monitored existence of 

PAHs; moreover, soil near the chemical firms has higher PAHs [29]. Apparently, the effect of 
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PAHs is broad, and which not just damage the soil near the chemical firms. Therefore, the pollu-

tions of water, air, and soil are the environmental issue of the chemical industry in China.  

5. Discussion  

When one industry has higher economic value, increased emissions, high-pollutions, and the ener-

gy-intensive, circular economy may be the effective economic model to improve these situations. 

Thus, the transformation of the chemical industry in China is valuable for China to achieve sustain-

ability and the chemical value chain's low-carbon transformation in the world. Although the CE 

policies in China for the chemical industry has been adopted, researchers and industry insider are 

still exploring the specific approaches to achieve CE in this industry. Due to the complex technolog-

ical process in the chemical industry and the advances in science and technology, people may con-

stantly innovate the movement of CE in the chemical industry in the future. At present, decarboni-

zation and the framework of CC are admirable measures [21, 30].  

5.1. The Decarbonization 

The decarbonization of the chemical industry can be summarized in three features, energy-saving, 

low-carbon inputs, and low-carbon fuels. The concrete steps are consumption reduction, enhancing 

efficiency, substituting fuel and inputs, and back-end treatment. Firstly, as mentioned, ammonia 

was the largest emitter in China's chemical industry in 2020. Moreover, it usually produces major 

carbon dioxide emissions in the chemical industry. However, ammonia is mainly used to produce 

fertilizer [21]. Thus, consumption reduction represents decreasing fertilizer consumption by increas-

ing fertilizer efficiency. Likewise, consumption reduction encourages firms to recycle rubber, syn-

thetic fiber, and waste plastics rather than use an amount of plastic. Secondly, enhancing efficiency 

can be managing thermal energy more actively and developing the catalyst's efficiency because 

most chemical reactions are processed under a catalyst, high temperature, high pressure, and the use 

of large fuel [21]. If enhancing efficiency can be achieved, energy efficiency can be realized by re-

ducing fuel and carbon dioxide emissions. Thirdly, substituting fuel and inputs means using clean 

energy and zero-carbon resources rather than fossil fuels and traditional feedstock. For example, 

using clean energy, including electric heating, biomass, and hydrogen. Electric heating can alternate 

fossil fuel; biomass such as livestock manure, forestry waste, and straw can be utilized as bunkers; 

hydrogen can satisfy the required higher temperatures of chemical reactions, which will only leave 

the water after burn [21]. Additionally, zero-carbon resources like ethane and green hydrogen will 

fall the carbon dioxide emission from the production processes [21]. Finally, back-end treatment is 

through negative carbon technology to manage the rest of the carbon dioxide emissions after using 

carbon reduction solutions [21]. Carbon capture and storage (CCS) is one category of negative car-

bon technology that aims to reduce carbon dioxide emissions from the atmosphere directly. For ex-

ample, after CCS catches carbon dioxide emissions, it can be kept underground by compressing or 

injecting into saline aquifers and oil and gas fields [21]. Therefore, the decarbonization of the chem-

ical industry is a series of solutions that assist chemical firms in achieving CE. 

5.2. The Framework of Circular Chemistry 

After the basic step for the chemical industry achieving CE (decarbonization), applying the frame-

work of CC can reach CE more completely. Although transforming the chemical industry to CE is 

difficult because of its heterogeneous nature, the framework of CC provides a proper plan. It sug-

gests the transformation of three main parts: the development of the process, the modification of the 

process or products, and the scenario for the end of use [30]. Firstly, as figure 7 shows (develop-

ment of process), the first and second processing show a closed loop, which means chemical firms 
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can reuse the inputs circularly and use renewable energy such as chemicals, water, recovered sol-

vent, etc. The use of renewable energy and cycled materials at the first and second processing can 

reference the practices of decarbonization. The circular level at the first processing decides a chem-

ical firm's sustainability level [30]. Secondly, process intensification (PI) can realize the modifica-

tion of processes or products, which assists chemical insiders in consuming or designing a new pro-

cess or equipment to avoid the drawbacks of using resources and energy (producing waste and 

costs). The development of PI may follow the principle of CE to motivate recycling, low emission, 

and sustainability. Finally, innovative technology (new chemistry) can be adopted in three parts 

mentioned, especially the third. As figure 7 demonstrates, at the scenario for the end of use, the 

chemical industry is encouraged to recycle their waste or reuse the products or byproducts such as 

polymers, fine chemicals, active pharmaceutical ingredients (API) or pharma, petrochemicals, agro-

chemicals, and electronics. They can be recycled, recovered, refurbished, and repurposed. If they 

become waste totally, the new chemistry may rationally manage them to avoid high pollution or 

emissions. Therefore, decarbonization and CC are effective methods for the chemical industry to 

reach CE in China. 

 

Figure 7: The framework of CC: the difference between the conventional chemical approach and 

CC. 

Data source: https://www.sciencedirect.com/science/article/abs/pii/S2452223620301310 [30] 

6. Conclusion  

In conclusion, this article illustrates why China has adopted CE policies in the chemical industry. 

They are economic reasons and energy consumption, and environmental issues. China's chemical 

industry can create tremendous value in China's economy and occupy a central status in the interna-

tional chemical industry. Moreover, the energy-intensive, high-emissions, and high-pollutions of the 
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chemical industry in China cannot be ignored. China's chemical industry uses energy as feedstocks 

and fuel, resulting in high energy consumption and higher carbon dioxide emission and pollution. 

These issues harmfully impact the environment, sustainability, and climate change. Thus, although 

China's chemical industry is planned to transform, China will protect its maximum economic value. 

In other words, CE is an ideal and impelling economic model that can positively modify the unsus-

tainable situation and benefit China’s chemical industry's long-term economy. After that, the author 

states two solutions to assist chemical firms in reaching CE through the practical steps: decarboni-

zation and the using framework of CC. Decarbonization principally aims to decrease energy and 

non-recycled resource consumption, increase the efficiency of products, choose low-carbon inputs 

and fuels, and use CCS for back-end treatment. In addition, the framework of CC supports the im-

provements in the development of processes, the modification of processes or products, and scenar-

ios for end-of-use. This framework not only concerns decarbonization but also emphasize the criti-

cal roles of innovative process, equipment, and new technique in the chemical industry in achieving 

CE. Therefore, this article plan to assist the insiders of the chemical industry in China because it 

explains the reasons for adopting CE policies and provides the solutions for transformation. How-

ever, because of the lack of original data, this article did not use other methods to analyze the cur-

rent developed level of CE in China’s chemical firms as examples. Therefore, the author analyzes 

China's chemical industry macroscopically from CE's perspective. 

References 

[1] United Nations Climate Change, About the secretariat, n.d., 2023. 2. 16, https://unfccc.int/about-us/about-the-

secretariat 

[2] International Panel on Climate Change, About the IPCC, 2023, 2023. 2. 16, https://www.ipcc.ch/about/ 

[3] World Health Organization, Climate change, 2023, 2023. 2. 16, https://www.who.int/health-topics/climate-

change#tab=tab_1 

[4] Fawzt, S., Osman, A. I., Doran, J., Rooney, D. W.: Strategies for mitigation of climate change: a review. 

Environmental Chemistry Letters 18, 2069-2094 (2020). 

[5] Guney, T.: Renewable energy, non-renewable energy and sustainable development. International Journal of 

Sustainable Development & World Ecology 26(5), 389-397 (2019). 

[6] Kularathne, I. W., Gunathilake, C. A., Rathneweera, A. C., Kalpage, C. S., Rajapakse, S.: The effect of use of 

biofuels on environmental pollution - A review. International Journal of Renewable Energy Research 9(3), 1355-

1367 (2019). 

[7] Petrovic-Randelovic, M., Kocic, N., Stojanovic-Ranđelovic, B.: The importance of renewable energy sources for 

sustainability development. Economics of Sustainable Development 4(2), 15-24 (2020). 

[8] Estoque, R. C.: A review of the sustainability concept and the state of SDG monitoring using remote sensing. 

Remote Sensing 12(11), 1-15 (2020). 

[9] Moraga, G., Huysveld, S., Mathieux, F., Blengini, G. A., Alaerts, L., Acker, K. V., Meester, S. D., Dewulf, J.: 

Circular economy indicators: What do they measure?. Resources Conservation and Recycling 146, 452-461 

(2019). 

[10] Fan, Y., & Fang, C.: Circular economy development in China-current situation, evaluation and policy 

implications. Environmental impact assessment review 84, 1-9 (2020). 

[11] United Nations Environment Programme, The role of business in moving from linear to circular economies, 2021. 

10. 5, 2023. 2. 17, https://www.unep.org/resources/publication/role-business-moving-linear-circular-economies 

[12] Schroeder, P., Anggraeni, K., Weber, U.: The relevance of circular economy practices to the sustainable 

development goals. Journal of Industrial Ecology 23(1), 77-95 (2019). 

[13] Pesce, M., Tamai, I., Guo, D., Critto, A., Brombal, D., Wang, X., Cheng, H., Marcomini, A.: Circular economy in 

China: Translating principles into practice. Sustainability 12(3), 832 (2020). 

[14] Zhu, J., Fan, C., Shi, H., & Shi, L.: Efforts for a circular economy in China: A comprehensive review of policies. 

Journal of industrial ecology 23(1), 110-118 (2019). 

[15] Statista, Chemical industry in China – Statistics & facts, 2023. 2. 9, 2023. 2. 17, 

https://www.statista.com/topics/8167/chemical-industry-in-china/#topicOverview 

[16] Lin, B., Long, H: A stochastic frontier analysis of energy efficiency of China's chemical industry. Journal of 

Cleaner Production 87, 235-244 (2015). 

Proceedings of the 2023 International Conference on Management Research and Economic Development
DOI: 10.54254/2754-1169/21/20230252

201



[17] Wang, H., You, M.: Controlling chemical industrial pollution with regulatory tools: the case of Yichang, Hubei, 

China. In IOP Conference Series: Earth and Environmental Science 307(1), 1-6 (2019). 

[18] Li, H.: Research on the construction of green and low carbon circular economy system in chemical industry under 

the goal of "carbon peaking and carbon neutrality"--A Review of "circular economy in chemical industry. 

Chemical Engineering 1, 4-5 (2022).  

[19] Chen, C., Reniers, G.: Chemical industry in China: The current status, safety problems, and pathways for future 

sustainable development. Safety science 128, 1-12 (2020). 

[20] Statista, Chemical industry in China, 2022, 2023. 2. 17, https://www.statista.com/study/101026/china-s-chemical-

industry/ 

[21] Rocky Mountain Institute, Transforming China’s chemicals industry, 2022. 5, 2023. 2. 18, https://www.energy-

transitions.org/wp-content/uploads/2022/05/transforming_china_chemicals_industry_report.pdf 

[22] Statista, Leading Chinese chemical companies on the Fortune China 500 ranking in 2021, by revenue, 2022. 11. 

22, 2023. 2. 18, https://www.statista.com/statistics/454585/china-fortune-500-leading-chinese-chemical-

companies/ 

[23] U.S. Energy Information Administration, Chemical industry analysis brief, n.d., 2023. 2. 18, 

https://www.eia.gov/consumption/manufacturing/briefs/chemical/ 

[24] Chen, J. M., Yu, B., Wei, Y. M.: CO2 emissions accounting for the chemical industry: an empirical analysis for 

China. Natural Hazards 99, 1327-1343 (2019). 

[25] Statista, Carbon dioxide emissions of the chemical industry in China in 2020, by segment, 2023. 2. 9, 2023. 2. 19, 

https://www.statista.com/statistics/1329892/china-chemical-industry-carbon-dioxide-emissions-by-segment/ 

[26] Zhao, X., Cheng, K., Zhou, W., Cao, Y., Yang, S. H.: Multivariate statistical analysis for the detection of air 

pollution episodes in chemical industry parks. International Journal of Environmental Research and Public 

Health 19(12), 1-18 (2022). 

[27] Peng, J., Song, Y., Yuan, P., Xiao, S., Han, L.: An novel identification method of the environmental risk sources 

for surface water pollution accidents in chemical industrial parks. Journal of Environmental sciences 25(7), 

1441-1449 (2013). 

[28] Nibusinessinfo.co.uk, Chemical manufacturing pollution prevention, n.d., 2023. 2. 19, 

https://www.nibusinessinfo.co.uk/content/chemical-manufacturing-and-air-pollution 

[29] Jia, T., Guo, W., Xing, Y., Lei, R., Wu, X., Sun, S., He, Y., Liu, W.: Spatial distributions and sources of PAHs in 

soil in chemical industry parks in the Yangtze River Delta, China. Environmental Pollution 283, 1-8 (2021). 

[30] Mohan, S. V., Katakojwala, R.: The circular chemistry conceptual framework: A way forward to sustainability in 

industry 4.0. Current Opinion in Green and Sustainable Chemistry 28, 1-7 (2021). 

Proceedings of the 2023 International Conference on Management Research and Economic Development
DOI: 10.54254/2754-1169/21/20230252

202


