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Abstract: China faces the challenge of balancing economic growth while meeting carbon 

emission reduction targets. This essay analyzes current Chinese government policies aimed 

at reducing emissions, including supply-side reforms, renewable energy subsidies, and 

awareness campaigns. It argues these policies have limitations, such as only temporary 

emissions reductions from supply cuts, high costs of subsidies, and lack of infrastructure to 

support consumer adoption of electric vehicles. To improve outcomes, the essay recommends 

implementing a carbon tax or cap-and-trade system, choosing the optimal policy based on 

demand elasticities. It also suggests subsidizing a transition from coal to electricity for heating 

in rural areas. In conclusion, modifying existing policies and implementing new market-based 

and technological solutions can help China achieve its twin goals of reducing emissions while 

maintaining economic growth. The essay provides a thoughtful analysis of the issues and 

policy trade-offs China faces in balancing environmental sustainability and development. 
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1. Introduction  

“Lucid waters and lush mountains are invaluable assets” [1], the famous talk was introduced by Xi 

Jinping early in 2005, as a leading instruction promoting environmental protection. Nowadays, 

climate change has raised increasingly high attention from major countries global wide, and the 

Chinese government has enacted pivotal policies, including the 2015 Dual Control of Energy 

Consumption policy and the 13th and 14th Five-Year Plan. As illustrated below, China was 

successfully in achieving the CO2 intensity reduction targets of the previous two five year plans, and 

even outperformed them. A series of policies have been landed to ensure carbon goals could be met 

in the future:  

 in 2015, the government decided to grant subsidies to new-energy vehicles;  

 in 2016, the law to impose environmental protection taxes was passed, and initiated 

implementation since 2018; 

 in 2017, the NEV programme was introduced, which enabled new-energy vehicle producers 

to accumulate carbon points [2].  

Tragedy of production happened multiple times in history, including famous events and periods 

such as the Thames River pollution in 1958, the London’s Great Smog in 1952 and the Photochemical 
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Smog in Los Angeles from 1940 to 1960 [3]. Since the commencement of Industrial Time, indicators 

show that while global GDP has increased significantly, carbon and greenhouse gas emissions have 

risen in almost the same pattern; accompanied by global warming in the contemporary period.  

 

Figure 1: CO2 intensity targets are shown in blue in the 12FYP, 13FYP and 14FYP versus actual 

performance shown in red. For the 14FYP, a projection of expected performance is shown in pink.  

Source: 2011, 2016, 2021 State Council and Tsinghua ICCSD 2020. Produced by Carbon Brief using Highcharts. 
 

History is always strikingly similar; the question is clear – To be or not to be? What should we 

choose, maintaining the key supply chains, or sticking to carbon emission goals? Should production 

necessarily result in climate degradation? How could the government improve on its current policies 

to address the problem?  

The key to achieving the two conflicting goals is to find the balance between containing carbon 

emissions and keeping supply chains. This essay would focus on the discussion of current policies 

and make policy recommendations, using cost-benefit analysis. We propose the following policies to 

be implemented: 1. Promoting CAP; 2. Developing new energy and expanding current green energy 

scale; 3. Strengthening subsidies to encourage “coal to electricity” transition; 4. Enhancing awareness 

campaign. 

 

Figure 2: The brief bare bones for the whole essay. 

2. Current Policies 

A series of policies have been put forward which can be categorized into three main pillars: 
1. Movement emission reduction [4]: drastic supply-side industry reform, which usually at a 

provincial level in order to radically phase out high carbon emission industries, namely steel, cement, 

chemicals, etc.  
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2. Subsidy focused renewable energy promotion policy: promotion of technology innovation and 

advancement in order for fast adoption of renewable energy through massive spending from both 

public and private sectors 

3. Event-driven green awareness campaign [5]: organizing low carbon emission or even carbon-

neutral international events, such as the Beijing Winter Olympics 2022, to enhance awareness among 

Chinese citizens. 

2.1. Movement Emission Reduction: Temporary Restrictions Unable to Eradicate the Core 

Problem 

China is the largest emitter of carbon dioxide and also an inferior mix of energy production with its 

energy infrastructure heavily focused on coal and fossil fuel. Also, other industries, such as a 

burgeoning construction industry and industrial manufacturing contribute heavily to carbon emissions. 

As such, supply-side reform to phase out high carbon emission industries is a strategic imperative for 

the central government. 

 

Figure 3: The proportion of carbon emissions used by different industries in different countries and 

energy production by fuel type from 1994 to 2020. 

While supply-side reform should be well thought-after and sustainable, some provincial 

governments have taken various drastic moves to curb outdated high carbon emission steel mills and 

power plants, with a combined 60% above of total China CO2 emissions. These initiatives range from 

the restriction of new capacity, charging higher electricity power fees on high carbon emission 

manufacturers, and even temporarily shutting down electrical power supply between 3-6 months.  
In the short run, these policies were very effective to instantly lower carbon emission. However, 

they have also some negative impacts on the provincial level economy. Economic growth rate in 

provinces with significant steel and chemical production explore slowed down significantly. 

Structural unemployment went up inevitably. Downstream industries were also affected with raw 

material supply shortage and hard to increase prices which led to inflation. 

2.2. Subsidy Focused Renewable Energy Promotion Policy 

China has been pushing aggressively on renewable energy over the past two decades. Government 

subsidy to solar and wind power industry have been enormous and effective [6]. These supportive 

policies have brought great benefits to these industries and the domestic economy as a whole. China 

leads world in total installed solar power capacity for nine straight years and 18 out of the top 20 solar 

companies by revenues are from China. 
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Figure 4: Electric vehicle mileage subsidy per 10,000 CNY from 2013 to 2021 (left) and domestic 

electric vehicle sales in unit 10k from 2015 to 2025 forecast(right). 

Riding the policy triumph in the aforementioned renewable sectors, the government currently 

emphasizes the policy towards the electric vehicle industry also on direct subsidy. The Chinese 

government started to provide massive subsidies over CNY 35,000 per car to EV car manufacturers 

as early as 2013. Over the years, the government gradually shifts the subsidy towards EV with longer 

endurance mileage, which effectively drives the automakers to research and manufacture for vehicles 

with higher power and more energy efficient. By 2020, domestic EV sales volume reached 1.37 

million and is expected to grow at 32.6% CAGR over the next five years. While direct subsidies to 

EV manufacturers/consumers boost short-term sales of EVs, the long term recognition of EVs among 

Chinese citizens remain questionable [7]. Unlike solar and wind sectors which are mainly B2B, 

electrical vehicles are consumer products. According to the figures provided by Alternative Fuels 

Data Centre, the number of charging stations in China is only about 2.2 million, which is far less than 

in some developed countries such as the United States with 22 million stations. Without the build-up 

of the corresponding power charging infrastructure, EV owners will opt for traditional gasoline 

vehicles eventually as indicated by researchers at the Shanghai Jiao Tong University [8]. According 

to the report, among 4,000-plus households surveyed, 18% EV and 20 percent PHEV owners ended 

up returning to gasoline vehicles. More than a third of the cumulative reductions in China’s target is 

associated with technologies not commercially available today. Therefore, massive investment is 

required in the development and large-scale deployment of frontier technologies. The IEA in 2021 

estimated more than 5 trillion CNY of new investment annually from now to 2060. By area of 

technology, electrification and electricity systems will be the largest driver of investment, account for 

a combined 30% total investment. 

 

Figure 5: The estimated average annual investment in investments spanning the period of 2016 to 

2060. 

The government is in the process of reforming energy taxes and establishing appropriate regulatory 

frameworks. For example, carbon pricing, either in the form of a carbon tax or an emissions trading 

system, which is known as ETS, is a valuable instrument in the policy toolkit to help accelerate the 

green transformation. China launched its national carbon ETS for the power sector in July 2021 and 

plans to expand it to cover multiple sectors in the near future. In terms of direct public funding, 

governments will provide loan guarantees to ensure a predictable flow of bankable projects that can 
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be financed privately. Green finance will be an accelerator in this process. As of end-2020, China’s 

green loans were estimated about USD1.8 trillion and green bonds outstanding was USD125 billion, 

were the largest and second-largest in the world, respectively, but the efforts are predominantly top-

down. 

2.3. Event-driven Green Awareness Campaign 

The Chinese government has shown its resolution to achieve carbon neutral through multiple global 

events it organized. Beijing Winter Olympics 2022 is the best example and the 'carbon neutral 

template' for future global events. The Beijing Winter Olympics is "carbon neutral" with hydrogen 

fueling the Olympic torch and powering over 800 vehicles. Its 100% renewable energy plant was to 

support the event venues and has 1.7 million carbon credits to offset emissions. During these events, 

the government organized awareness campaigns to educate the basics of renewable energy products, 

such as affordability, range, battery life, and charging station accessibility of EV and hydrogen-

energy vehicles. 

3. Policy Recommendation 

3.1. Pigouvian Tax 

The Pigouvian tax is devised to control the negative externalities of environmental pollution proposed 

by welfare economist Pigouvian, also referred to as the environmental protection tax. When there is 

a negative production externality, the government could impose a Pigouvian tax equal to the marginal 

external cost, to help achieve the socially optimum quantity of the good. Here the socially optimal 

quantity is reached [9].  

The Pigouvian tax is an indirect tax imposed on every pollutant unit. The factory that emits more 

units of air pollutants will be exerted a higher tax, which can internalize the negative production 

externality, which provides an incentive for firms to switch to alternative, less polluting resources. A 

side benefit is that the government might collect more tax revenue, which could then subsidize green 

energy users. 

 

Figure 6: Diagram-illustration of a market with the pigouvian tax. 

According to the logic implicit in the Pigouvian tax's premise, the Pigouvian tax's optimal pricing 

should equal the difference between private and social costs. However, the information burden for 

developing an effective Pigouvian tax is so enormous that it is impossible to calculate an effective 

Pigouvian tax that, even if sufficient information were available, could lead to a better emissions 

policy than a tax policy. Therefore, the Pigouvian tax has many defects in practice. 
 

Proceedings of the 2nd International Conference on Financial Technology and Business Analysis
DOI: 10.54254/2754-1169/51/20230676

293



 

 

3.2. Coase Theorem – “Cap and Trade” 

In order to overcome the defects of Pigouvian tax, Coase, an economist who was also born in England, 

proposed that since the daily commodity exchange can be regarded as an exchange of property rights, 

the right to pollution can also be exchanged, so that the pollution can be minimized through market 

transactions. Later scholars expressed this idea of Coase as: as long as the market transaction cost is 

zero, no matter how the initial property rights are allocated, the market transaction can consistently 

achieve the optimal allocation of resources [10]. 

 

Figure 7: Deadweight loss of taxes versus permits. 

When it comes to practical use, a cap and trade program can effectively implement the Coase 

Theorem at a large scale. Cap and trade is the column of emissions, as the government issues a set 

amount of permits to companies that comprise a cap on allowed carbon dioxide emissions.  

The analysis is based on the model raised by William A. Pizeris [11]. When the elasticity of the 

demand curve is relatively elastic, changes in prices will have a considerable impact on the production 

of negative externalities, thereby ensuring that pollution levels are suppressed at the same time. 

Namely, the policy of tax will be more effective under this scenario. However, when the elasticity of 

the demand is relatively inelastic, price control is not effective anymore, as the increase in the price 

cannot effectively alleviate people's desire to buy it, which potentially deposit hazards to our 

environment. Therefore, confinements in quantity produced will be more effective in minimizing 

deadweight loss in this case, which caters for the utilization of cap and trade. 

3.3. Subsidizing “Coal to Electricity” in Rural China 

The efficiency of coal burning in rural areas are not only far lower than that of electric heating, but 

also will cause serious environmental pollution. China consumes about 700-800 million tons of bulk 

coal every year, which is mainly used for coal-fired heating in rural life, accounting for about 20% of 

the total coal consumption. It is difficult to imagine what people will be like living in an impure 

environment. In addition, the heat island effect caused by coal burning is a problem that can not be 

ignored. The rising air flow makes harmful gases accumulate in the sky and form serious air pollution. 

How to ensure people's health has become a great problem. However, in the same economically 

developed North and South regions, why is the pollution degree in the South far lower than that in 

the north? According to the survey, the most polluted cities in northern China have 140 micrograms 

of pollutants per cubic meter, while the cleanest cities in southern China have only 38 micrograms 

per cubic meter [12]. In fact, this is because central heating is implemented in northern cities, while 

decentralized heating is implemented in southern cities. Therefore, improving the technology of 

power generation with renewable energy is different from the commonly understood centralized 

heating-dominated by coal-fired boilers. It not only has no pollution but also can effectively improve 
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the energy utilization rate and achieve green, low-carbon, energy conservation and emission reduction, 

which is also in line with the energy use direction encouraged by the state. 

4. Conclusion 

To sum up the essay, climate change has led to wide attention from major countries around the world, 

and China has implemented some policies to achieve the carbon goals, including fiscal policies which 

constrained high carbon emission industries, investment in renewable energy, and event-driven green 

campaign. We presume multiple drawbacks and deficiencies of the current policies and propose 

improvement and alternative policies which may raise the efficiency in achieving the twin aims as to 

reach China’s carbon pledges and maintain key supply chains: to modify the existing pollution tax 

system and introduce the carbon tax; cap-and-trade or tax could be implemented according to 

different elasticities of demand; promote the “coal to electricity” policy by subsidies in rural China. 
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