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Abstract: 

As the world's largest emitter of greenhouse gas (GHG), China must implement robust strategies to address the increasing 

severity of climate change and meet its pledged emission reduction targets. This study uses the E3ME model to simulate 

the medium to long-term impacts of decarbonization policies, as represented by phasing out coal-fired power generation 

and the use of carbon pricing, on China's environment and economy. The results indicate that compared with the option 

of implementing solely regulatory policies (phasing out coal-fired power), the implementation of economic incentives 

leads to a shift in China's power mix to a much cleaner mode, thus making a greater contribution to CO2 emission reduction 

while also having a more significant positive impact on the economy. Moreover, among the three policy scenarios set out 

in this study, a national carbon market that adopts 100% free allocations and covers all sectors is the mitigation measure 

with the highest double-dividend effect for China. Therefore, China should focus more on developing and improving its 

national carbon market, expanding its scale, and achieving full sectoral coverage as soon as possible to facilitate the 

transition to a low-carbon economy and achieve its pledged emission reduction targets. 

 

Keywords: phasing out coal-fired power generation, carbon pricing, carbon neutrality, E3ME model, power mix, 

economic impact 
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1. Introduction  

Addressing climate change has become one of the most urgent and important challenges for 

human beings in the 21st century, and strong action on climate change must be taken as soon 

as possible. In 2015, the Paris Agreement set out a global framework to avoid dangerous climate 

change by limiting global warming to well below 2°C and pursuing efforts to limit it to 1.5°C1. 

In response to the call of the Paris Agreement, China has announced its intention to peak CO2 

emissions before 2030 and achieve carbon neutrality before 2060 (IEA, 2021). As the world’s 

largest emitter of greenhouse gases (GHG), China must implement robust strategies to address 

the increasing severity of climate change and meet its pledged emission reduction targets. 

In order to combat climate change, one important short-term strategy is to rapidly phase-out 

the use of coal from the global energy system. This includes the phase-out of existing coal-fired 

power plants. According to a Climate Analytics 2019 report, a phase-out of coal-fired power is 

necessary to align with the Paris Agreement goal of curbing the global temperature rise to 1.5 ℃, 

and points out that OECD countries must phase out coal-fired power by 2030, and the rest of 

the world by 2040 (Yanguas-Parra et al., 2019). At COP26, coal-fired power generation was 

cited as the single biggest cause of global temperature increases, and delegates called for greater 

efforts to reduce coal-fired power generation and promote the transition to clean energy2 . 

Furthermore, a new research titled Ten New Insights in Climate Science 2023/2024 emphasized 

that limiting global warming to less than 1.5°C would require shortening the lifespan of existing 

fossil fuel infrastructure and/or operating assets below normal capacity (Bustamante et al., 

2023). China is highly dependent on coal for its electricity supply and has the world's largest as 

well as growing coal power infrastructure. Specifically, China currently has more than 1,000 

GW of coal-fired power capacity, which accounts for about 50% of global coal-fired power 

capacity (Global Energy Monitor, 2023), and about 61% of its electricity is produced from coal 

(Pan et al., 2023). For China, therefore, regulation of coal-fired power generation must be 

instigated in order to achieve its decarbonization goals. 

Furthermore, as a key decarbonization strategy expected to achieve China’s national climate 

goals, China launched pilot carbon markets in five major cities and two key provinces in 2013 

and is transitioning to a national system (Li et al., 2022). On 16 July 2021, China’s national 

ETS officially began trading on the Shanghai Environment and Energy Exchange (SEEE), 

covering the power sector, and coverage is planned for seven other high-emission industries 

(petrochemicals, chemicals, building materials, steel, nonferrous metals, paper, and domestic 

aviation) during the 14th Five-Year Plan period (2021−2025) (Li et al., 2022). China’s national 

 
1 https://climate.ec.europa.eu/eu-action/international-action-climate-change/climate-negotiations/paris-agreement_en.  
2 https://webarchive.nationalarchives.gov.uk/ukgwa/20230313120149/https://ukcop26.org/global-coal-to-clean-power-

transition-statement/.  
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carbon market is the world’s largest in terms of emissions coverage (more than four billion tCO2 

from the power sector, approx. 40% of national emissions) (Liu & Murun, 2022). Launched in 

the second half of the year, the national market had a relatively short first compliance cycle, 

which was completed on December 30th, 2021 (Li et al., 2022). In its first compliance cycle, 

China’s National ETS covered 2,162 key compliance entities with a total annual emissions of 

around 4.5 billion t-CO2, i.e., those with minimum emissions of 26,000 tons of carbon dioxide 

equivalent in any year from 2013 to 2019, including combined heat and power, as well as 

captive power plants in other sectors (ICAP, 2023). Allocation is currently through free 

allocation but there are plans to introduce and gradually expand the auction method, revenues 

from which would be used to further support development of the national carbon market and 

key GHG reduction projects. Entities subject to the carbon market can use National Certified 

Voluntary Emission Reduction (CCER) to offset their carbon allowances without exceeding 5% 

of their carbon allowances (ICAP, 2023). In the first compliance cycle, 179 million tons 

(cumulative trading volume), with a total transaction value of about 7.66 billion yuan had been 

traded, with an average trading price of 42.8 yuan/ton (about 6 USD/ton) (Li et al., 2022). 

While China’s government is actively promoting the development of carbon pricing policy, 

it is also facing conflicting concerns and pressures related thereto; specifically, whether 

economic incentives such as carbon pricing will be able to realize a double dividend of positive 

economic impact and reduced emissions, and whether following the international trend away 

from coal, which China relies on most for its low-cost power generation, would have a negative 

impact on the economy. To assist in such decision making, therefore, it is necessary to assess 

the effectiveness of decarbonization policy implementation. 

Several studies have been conducted to analyze the impact of decarbonization policies on 

China's economy and environment by using the Computable General Equilibrium (CGE) model 

and Input-Output (IO) model. These include an assessment of decarbonization technologies 

(Ren et al., 2023; Xiao et al., 2022), EV-related policies (Guo et al., 2021; Lin et al., 2023; Jiang 

et al., 2022), energy substitution (Lin & Jia, 2020; Jia & Lin, 2021), and low-carbon transition 

of the power sector (Zhang et al., 2021; Sun et al., 2022; Wang & Fan, 2021). However, the 

most widespread is assessment of the effects of carbon pricing policies. For example, Li et al. 

(2018) introduced a CGE model embedded with carbon trading block to research the impact of 

establishing a national carbon trading market on the power sector by 2030. The main simulation 

results showed that carbon emissions trading would promote the clean production of electricity 

and would oblige power industry carbon emissions to peak earlier, but also incur a certain 

negative impact on the overall economy. Zhao et al. (2018) developed an improved CGE model 

to evaluate the effects of carbon pricing (carbon tax and carbon emission trading) on the CO2 

emissions, CO2 emission intensity, output, and energy consumption of China’s power sector 

during 2010–2050. They suggested that a policy combining carbon tax and carbon emission 

trading can sharply reduce CO2 emissions and help optimize the energy structure to achieve 

sustainable development. Lin & Jia (2019) constructed a dynamic recursive CGE model to 
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study the impact of national ETS on the economy, energy, and environment by 2030. They 

found that national ETS can significantly increase the price of electricity and negatively impact 

GDP by 0.19–1.44%, and that the emission reduction effect of China's national ETS would 

increase with time as long as the mechanism of the ETS market remains unchanged. Zhang et 

al. (2022) used a dynamic CGE model to compare the pure carbon ETS to the hybrid carbon 

policy (carbon ETS and carbon tax) by clarifying the quantitative gains and losses on carbon 

emission reduction and the macroeconomic, energy, and environmental impacts under similar 

carbon peak targets. The result showed that coordinated use of a carbon tax and a carbon ETS 

can help reach a carbon emissions peak before 2030 and do so at a lower economic cost 

compared to the effect of pure carbon ETS via the CGE model. Liang et al. (2022) established 

a 3E-CGE model with dynamic characteristics of the economy-energy system-carbon emission 

linkage to conduct a scenario simulation and sensitivity analysis on carbon tax, carbon-trading, 

and climate-friendly technological progress, respectively. They found that the best path for 

China to achieve its dual carbon goals and economic development in the next 40 years involves 

effectively combining use of a carbon tax, carbon trading, and progress in climate-friendly 

technologies. Zhao et al. (2023) used the IO model to investigate the effects of carbon tax on 

carbon emission reduction and economy in China. Results showed that along with the increases 

in carbon tax, the inflation rate was increased, the rate of carbon emission reduction was 

increased, and the negative effects on GDP and employment were also increased. 

As mentioned above, there have been several studies assessing the implementation effects of 

China's decarbonization policies, especially carbon pricing policies. However, few cover 

regulatory policies such as the phasing out of coal-fired power generation. Lee et al. (eds) 

(2019) used the E3ME (Energy-Environment-Economy Macro Econometrics) model 3  to 

simulate the economic impact of phasing out coal-fired power plants and nuclear power plants 

by 2050 in East Asia (China, Japan, Korea, Taiwan). The analysis showed that despite severe 

restrictions on the use of nuclear and coal power, the negative impact on the economy is limited, 

and it is possible to shift to a sustainable power mix with improvement in the economy. 

However, it does not consider the simultaneous implementation of the phase-out of coal-fired 

power generation with carbon pricing, and the coal-fired power generation phase-out scenarios 

were not designed on the basis of the roadmap published by the Government or the findings of 

relevant studies, thus the design of the policy scenarios lacks a theoretical basis. In conclusion, 

there is a shortage of research that evaluates the implementation effects of decarbonization 

policies involving the phasing out of coal-fired power generation in China. 

In this context, this study aims to quantitatively study how decarbonization polices, 

especially the phasing-out of coal fired power plants and carbon pricing, would impact the 

Chinese economy and environment. The latest version of the E3ME model was used for the 

impact analysis in this study. 

 
3 E3ME model features and manual: https://www.e3me.com/features/. 
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2.Methodology 

2.1 Scenario specifications 

For the analysis, three hypothetical policy scenarios were designed relative to a baseline 

scenario. The baseline scenario is normally based on current policies being continued without 

additional special measures, and in this study it will be used to compare policy scenarios. The 

E3ME baseline for China has been made consistent with the trends in the Reference Scenario 

of the IEEJ Outlook 2021, published by the Institute of Energy Economics, Japan. 

The Coal_Phaseout scenario is a scenario involving the phasing-out of coal-fired power 

plants, and was designed based on the following steps. First, data on China’s unit-level coal-

fired power plants in operation were obtained from Global Energy Monitor (Global Energy 

Monitor, 2022), which covers a total of 3,129 coal-fired power units including those in Hong 

Kong, with a combined capacity of about 1,115,018 MW. Of these, data on technology type or 

year of starting operation of some power generation units (basically captive power units) were 

not disclosed for some units, thus the coal-fired power generation units in operation in China 

covered by this study totaled 3,114, including Hong Kong, with a total capacity of about 

1,082,136 MW (about 97% of the total capacity). Then, based on the relevant research results, 

a phase-out roadmap for coal-fired power plants in China was determined. Cui et al. (2019) 

pointed out that cost-effective pathways for meeting the well-below 2°C or 1.5°C goals require 

canceling new coal projects and reducing operational lifetimes of existing units to 35 and 20 

years, respectively (these targets refer to a number of key countries around the world, including 

China). Cui et al. (2021) indicated that under the targets of 1.5°C and 2°C, China would need 

to achieve net zero CO2 emissions by 2055 and 2070, respectively. To do this, 1) China needs 

to ensure that no new coal power plants are constructed, as the sooner new construction is 

stopped, the lower the cost of deep decarbonization in the future. On this basis, 2) China should 

rapidly shut down those subcritical coal-fired power plants that have been operating for more 

than 10 years and have a smaller unit size below 600 MW, and 3) allow remaining plants to 

operate through a minimum guaranteed lifetime of 20 or 30 years, with gradually reduced 

utilization to achieve 1.5°C or well-below 2°C climate goals, respectively, and complete 

phaseout by 2045 and 2055. 

Therefore, based on the findings of the above two studies, the coal-fired power plant phase-

out roadmap for China proposed in this study is as follows: 1) No new construction of coal-

fired power plants, and immediate cessation of those under construction; 2) immediate cessation 

of subcritical coal-fired power plants of smaller unit size below 600 MW that have been 

operating for more than 10 years; and 3) the shutdown of remaining plants after 20 years of 

operating. Based on this scenario, all of China’s coal-fired power plants are to be phased out by 

2042, assuming such phase-out policy starts in 2022 (Fig. 1). 
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The CP scenario is a national carbon market scenario, based on China’s national carbon 

targets in 2030 and net zero announcements (see Table 1). In this scenario, the carbon pricing 

policy covers all sectors and adopts 100% free allocation. 

 

 
Figure 1. Change in coal power capacity in China under the Coal_Phaseout scenario 

 

The two policy scenarios mentioned above either only consider phasing out coal-fired power 

generation or only consider carbon pricing. Moreover, the carbon pricing setting in the CP 

scenario is relatively idealized, which is somewhat different from the actual situation in China. 

Therefore, this study introduces a CP_Plus scenario addition to the Coal_Phaseout scenario and 

the CP scenario. The CP_Plus scenario is a policy mix scenario that considers both carbon 

pricing, as in the above CP scenario, but with more realistic system states (the carbon market 

setup is similar to the actual situation in China, including limited sectoral coverage, gradual 

reduction in share of free allocation, as detailed in Table 2) and the phase-out of coal-fired 

power plants (as in above Coal_Phaseout scenario). In addition, an EV subsidy policy is also 

considered in this scenario4. 

 

 

Table 1. China’s emission reduction targets in 2030 and 2060 

Target in 2030 Base year Net zero year 

-30%5 2020 20606 

 

 
4 The purpose of this setting is to ensure that a certain percentage of electric vehicles must exist in the market to better match 

the actual situation in China. However, the specific value of the subsidy is based on a simple assumption and lacks 

corresponding evidence. Future research could improve upon this aspect. 
5 China originally aims to reach a carbon peak before 2030; -30% was assumed in this study.  
6 Not modeled beyond 2050. 
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Table 2. Sectoral coverage and free allocations expected 

Sectoral coverage Free allocations 

Energy sector; gradual extension to 

chemicals, iron, non-ferrous metals, 

construction materials, paper and 

domestic aviation starting in 2026. 

Up to 70% until 2025, up to 50% until 

2030, gradual phase-out until 2035, no 

free allocations from 2036. 

 

Emissions in this modelling exercise cover only energy-related and processed CO2 emissions. 

Non-CO2 GHG (not modelled) are assumed to fall in line with CO2 emissions. This study also 

assumes that non-free allocation of carbon allowances will generate revenues for the 

government. The revenues are used in three ways, which only applies to the CP_Plus scenario: 

40% of total revenues used to reduce the national income tax rate, 40% used for lumpsum 

payments to households, and the remaining 20% used to invest in energy efficiency, subsidizing 

renewables and kick start low-carbon technologies. While this is a rather simplified assumption 

for the use of these new revenues, this approach was chosen to ensure budgetary neutrality. 

2.2 E3ME model 

The analysis was carried out using the latest version of the E3ME (Energy-Environment-

Economy Macro Econometric) model. E3ME is a computer-based model of the world’s 

economic and energy systems and the environment, and is frequently used to assess climate and 

energy policy through the European Commission’s research framework programs. It is now 

widely used in Europe and beyond for policy assessment, for forecasting and for research 

purposes. Recent E3ME applications include modelling contributions to Stepping up Europe’s 

2030 climate ambition Impact Assessment (55% target) for the European Commission7, a book 

titled Energy, Environmental and Economic Sustainability in East Asia as mentioned above8 

(Lee et al. (eds) 2019), analysis of China’s 2060 net zero targets9, and recently Japan’s 2050 

net-zero target (Lee et al., 2022). E3ME is a post-Keynesian, non-equilibrium economic model 

at its core, built on a simulation approach and econometric estimations. The model is suitable 

for assessing both short- and long-term impacts and is not limited by many of the restrictive 

assumptions common to the CGE model. In practice, this means that reaching climate neutrality 

will not by assumption result in an additional burden to the economy. Instead, the economic 

impact depends on the use of available resources and their interaction with economic production. 

 
7 https://ec.europa.eu/clima/sites/clima/files/eu-climate-action/docs/impact_en.pdf 
8 Energy, Environmental and Economic Sustainability in East Asia | Taylor & Francis Group 
9 https://www.carbonbrief.org/analysis-going-carbon-neutral-by-2060-will-make-china-richer 

https://ec.europa.eu/clima/sites/clima/files/eu-climate-action/docs/impact_en.pdf
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Figure 2. E3ME model 

Source: E3ME Model Manual v9.0, Cambridge Econometrics, 2019. 

3. Results 

3.1 Carbon price, power mix and CO2 emissions pathways 

A high carbon price level is needed to achieve emission reduction targets in China (Fig. 3). 

Carbon prices are higher in the scenario with more realistic policy settings (CP_Plus scenario). 

This may be due to the different settings of the two carbon pricing scenarios. For example, in 

the CP_Plus scenario, carbon pricing has limited sectoral coverage. This means that abatement 

occurs in a limited area, and higher incentives for abatement may be required to achieve the 

mitigation target. Also, the free allocation has been phased out in the CP_Plus scenario, 

implying that firms must pay directly for carbon allowances, thereby immediately assigning a 

cost to carbon emissions that is reflected in the final carbon price. To achieve the 2030 target, 

the carbon price is around 115 USD/tCO2 and 249 USD/tCO2 in the CP and the CP_Plus 

scenario, respectively. In order to reach the net zero goal, carbon prices need to be set at a 

further higher level. Prices in 2050 are 408 and 439 USD/tCO2 respectively in the CP scenario 

and the CP_Plus scenario. 

Furthermore, the trajectory of carbon price change under the CP_Plus scenario is unstable 

before 2040. In the CP_Plus scenario, the internal setting of carbon pricing changes until 2036 

(share of free allocation, number of sectors covered), combined with the setting of phasing out 

coal-fired power generation by 2042, which exogenously affects the energy (power) sector 

covered by carbon pricing (which lasts until 2042), and thus affects the carbon price. The reason 

why the carbon price trajectory in the CP_Plus scenario stabilizes after 2040 and becomes 

similar to that in the CP scenario is because the influencing factors mentioned above disappear 

by around 2040; that is, the internal setting of carbon pricing no longer varies, and the phasing 
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out of coal-fired power generation comes to an end. Additionally, because the CP scenario's 

settings are relatively stable, this also leads to a relative stable trend in its carbon price 

fluctuations. 

 

 

Figure 3. Carbon price (USD/tCO2 (2010)) 

 

 

Regarding the impact on the power mix (Fig. 4), even without phasing out coal-fired power 

plants (CP scenario), the proportion of electricity generated by coal decreases significantly, 

from 70.9% in 2021 to 21% in 2030 and 1.3% in 2050. In the CP and the policy mix scenario 

(CP_Plus scenario), solar, biomass CCS, and nuclear have mainly replaced coal and gradually 

become the main sources of electricity. In the CP scenario, solar, biomass CCS and nuclear 

power account for about 66.7%, 11.2% and 14.0% in 2050’s power mix, and in the CP_Plus 

scenario, these proportions are 55.8%, 21.0% and 15.6% respectively. 

In the instance of sole use of a coal regulation policy (Coal_Phaseout scenario), coal-fired 

power is mainly replaced by solar, nuclear, and gas-fired power, accounting for about 40.7%, 

31.9% and 19.9% in the 2050 power mix. In the long term, the three scenarios described above 

lead to a shift away from a coal-based to a solar-based power mix in China. However, in the 

Coal_Phaseout scenario, natural gas also replaces a part of the proportion related to the phase-

out of coal, accounting for about 20% of the power mix in 2050. This is the reason that CO2 

emissions have not been further reduced after the phase-out of coal-fired power generation (Fig. 

5). Compared to 2021, after a 25.1% reduction in carbon dioxide emissions in 2040, the rate of 

emissions reduction starts to decrease, and by 2050 the reduction rate is 16.1%. In the long term 

by 2050, while phasing out coal-fired power generation could contribute to CO2 emissions 

reductions, it falls far short of the national mitigation target and is much less effective than the 

implementation of economic incentives.  
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Figure 4. Impact on 2030 and 2050 power mix 

 

 

 

Figure 5. CO2 emissions pathways under different scenarios 
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3.2 Economic impacts 

The GDP impacts of each scenario are given in Fig. 6. Viewing the period 2022−2050 as a 

whole, all cases have a positive impact on GDP (compared to the baseline scenario). There is a 

0−2.1% positive impact on GDP in the Coal_Phaseout scenario between 2022 and 2042, and a 

0−0.2% negative impact on GDP from 2042 to 2050. When considering the GDP gain/loss of 

the coal-fired power phase-out for the entire 2022−2050 period, the positive impact on GDP 

exceeds the negative impact on GDP. 

 

 

Figure 6. GDP impacts of the three scenarios (% difference from baseline) 

 

The positive impact on GDP is greater with the implementation of economic incentives (CP 

and CP_Plus scenario) compared to the implementation of only the phase-out of coal-fired 

power generation (Coal_Phaseout scenario), while the positive impact on GDP of the policy 

mix scenario (CP_Plus scenario) is relatively lower than that of the carbon pricing-only scenario 

(CP scenario). In the CP_Plus scenario, while the government could generate revenue from the 

carbon allowances auction and use it to stimulate the economy, in the short term the negative 

economic impact of moving away from coal, which China chiefly relies on for its lowest-cost 

electricity generation, would reduce the stimulus effect of revenue recycling. Moreover, the 

sectoral coverage of carbon pricing in the CP_Plus scenario is limited, which means the 

implementation of carbon pricing will induce low carbon investment in fewer sectors. 

The breakdown of GDP impact is given in the charts below (Fig. 7). In all scenarios, the 

growth of GDP is mainly driven by the additional investment induced by decarbonization 

policies. Compared to the implementation of only the phase-out of coal-fired power generation, 

the implementation of economic incentives has a stronger inducing effect on investment, and 

this is the main reason why economic incentives have a more significant positive impact on 

GDP. In the Coal_Phaseout scenario, there is a slightly negative impact on GDP after 2042, 

mainly due to reductions in employment and investment. 
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Figure 7. Breakdown of GDP impacts by components of GDP in 2030 and 2050 (% difference 

from baseline) 

 

Due to the CP_Plus scenario’s limited sectoral coverage, the overall positive impact of 

investment in CP_Plus is slightly lower, despite the possibility of raising government revenue 

from the allocation which could be directed at additional energy efficiency investment. 

Additionally, although under the CP_Plus scenario the government can stimulate consumption 

through using additional carbon revenues (reduce income tax, lumpsum payments to 

households), this does not result in a significant increase in consumer spending. This can be 

attributed to the higher carbon price in the CP_Plus scenario and the loss of employment due 

to the phase-out of coal-fired power plants. 

The impact on the output of sectors under the three scenarios is shown in Fig. 8. The model 

simulation indicates that the coal sector is significantly negatively impacted in all three 

scenarios. However, the implementation of economic incentives (CP and CP_Plus scenarios) 

leads to a much higher reduction in output of the coal sector compared to the implementation 

of only the phase-out of coal-fired power generation (Coal_Phaseout scenario). Specifically, in 

the Coal_Phaseout scenario, the differences between output in the coal sector and the baseline 

are -18.7% and -36.3% in 2030 and 2050, respectively, while in the CP and CP_Plus scenarios 
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these are -27.2% and -29.3% in 2030, respectively, deepening to -56.6% and -57.6% in 2050. 

It is worth noting that the difference between the CP scenario and the CP_Plus scenario is very 

small. This indicates that even if economic incentives are implemented along with mandatory 

regulations like the phase-out of coal, the limited sectoral coverage by carbon pricing prevents 

further reductions coal sector output, as sectors not covered by carbon pricing will not switch 

away from low-cost, high-emission coal for their production activities. 

 

 

Figure 8. Impact on sector output in 2030 and 2050 (% difference from baseline) 

 

It is worth noting that carbon pricing, as a market mechanism, affects the behavior of firms 

and consumers through price signals, thus inducing a range of direct and indirect economic 

impacts across different sectors. The business services sector is significantly positively 

impacted in the CP and CP_Plus scenarios, especially by 2030, with differences from the 

baseline of 34.6% and 24.5% in 2030, respectively. This is because the business services sector 

provides services for carbon pricing (including carbon emissions monitoring, reporting, and 
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services) and also provides technical advice, technical support, and other services for low-

carbon technology innovation. Similarly, due to the limited sectoral coverage, the output of 

business services is less impacted in the CP_Plus scenario. 

In addition, output in a number of other sectors is also positively affected. For example, the 

mechanical engineering sector may benefit as carbon pricing leads to a greater level of 

technological innovation by firms, which drives the production of more energy-efficient and 

lower-emission equipment and machinery, and thus contributes to the sector's growth. Carbon 

pricing also leads to an increase in the cost of fossil energy, which in turn drives a shift in 

production and consumption patterns. Consumers may switch to greener, more energy-efficient 

products and services, which would stimulate growth in related industries; for example, the 

plastics and rubber sector may increase production of environmentally friendly materials. As 

investment in the low-carbon economy increases, the printing and publishing sector may benefit 

from an increase in publications with environmental and sustainability themes. At the same 

time, the service sector, such as retail, may also benefit from increased consumer demand for 

greener products, as well as the development of emerging green product and service markets. 

 

 

4. Conclusion 

This study simulates the medium to long-term impacts of decarbonization policies, 

represented by the phasing out of coal-fired power generation and carbon pricing, on China's 

environment and economy through the E3ME model, aiming to provide valuable references for 

policymakers. The results show that ambitious policies like the early phase-out of coal-fired 

power, which are increasingly advocated by the international community, do not have a negative 

impact on China’s economy, but have a limited contribution to CO2 emission. In contrast, the 

implementation of economic incentives leads to 1) a shift in China's power mix to a much 

cleaner mode, 2) a greater contribution to CO2 emission reduction, and 3) a more significant 

positive impact on the economy while also reducing output from the fossil fuel-related sector 

more significantly.  

Furthermore, as can be seen by comparing the two scenarios where economic incentives are 

both implemented (CP scenario and CP_Plus scenario), the level of sectoral coverage of carbon 

pricing appears to be more crucial than the revenue recycling mechanism of carbon pricing and 

the implementation with or without other decarbonization policies. The CP_Plus scenario is a 

policy mix scenario that not only considers carbon pricing in line with the reality of China but 

also incorporates gradually phasing out strong policies such as coal-fired power generation. 

However, from the results, its overall effect is inferior to the CP scenario. On the basis of carbon 

pricing already covering the energy sector (electricity generation), giving additional mandatory 

regulatory measures to this sector exogenously does not seem to be efficient. In contrast, 

regarding the CP scenario, even without the assumption of revenue recycling and the 
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implementation of additional decarbonization policies such as phasing out coal-fired power 

generation and EV subsidies, the implementation of a national carbon market with 100% free 

allocation covering all sectors alone could have the most significant positive impact on the 

economy while also achieving emission reduction targets.      

In summary, among the three policy scenarios set out in this study, a national carbon market 

scenario that adopts 100% free allowances and covers all sectors (CP scenario) is the mitigation 

measure with the highest double-dividend effect for China. Therefore, China should focus more 

on developing and improving the national carbon market, expanding its scale, and achieving 

full sectoral coverage as soon as possible to facilitate the transition to a low-carbon economy 

and achieve its pledged emission reduction targets. 

The above summarizes the key findings and conclusions of this study, but there are also some 

areas that need further refinement and improvement in the future research. Firstly, as mentioned 

in the article, we considered the EV subsidy policy in the policy mix scenario to ensure that a 

certain percentage of EV must exist in the market to better match the actual situation in China. 

However, the specific value of the subsidy is based on a simple assumption and lacks 

corresponding evidence, so the future research could improve on this aspect. Secondly, future 

research should also consider more diverse decarbonization policies, such as feed-in tariffs, 

subsidies for renewable energy and low-carbon technology, to provide a more comprehensive 

range of policy mix scenarios and greater definition. Moreover, while the policy for the early 

phase-out of coal-fired electricity generation appears robust and ambitious, its efficacy in 

reducing emissions falls short of expectations. Therefore, future research should delve into a 

broader spectrum of phase-out strategies and contemplate scenarios where these varied 

strategies are integrated with a range of other decarbonization policies. 
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