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Abstract: 

 

Applying the analytical framework that consists of four elements including 

“context”, “champions”, “concerns” and “complementary policy”, the paper aims 

to review coal phase-out in China, its driving forces and enabling social, cultural, 

and political environment. The paper highlights the challenges of China’s coal 

phase-out and analyzes lessons learned from previous experiences and practices.  

The paper suggests that innovative technologies that would green coal 

extraction, decarbonize coal use, and minimize resource consumption and 

ecological disturbance should be implemented on the ground in the very near 

future, which is a critical step for China to move away from the coal-dominated 

energy system, pursue a diversified energy system, and ultimately achieve an 

energy mix dominated by renewables. Further, China’s energy transition would 

need a comprehensive policy package, including clear goals, timeframe, and 

financial supports to address climate change, pollution control and improving 

quality of people’s life. 
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           Windows of Opportunity: Coal Phase-Out in China 

 

1. Introduction 

 

Recently years, there has been a notable change in China’s energy sector. Coal 

production has stopped to increase since 2012, the share of coal consumption in 

the primary energy mix dropped to 64% in 2015 from 72.8% in 2011(China Coal 

Industry Association 2016b), and renewable consumption accounted for 3% of 

the total energy consumption as of the first half of 2016. Importantly, coal 

consumption decreased 2.7% and 3.6% in 2014 and 2015 respectively, and a 

decline of 4% is expected by this year (China Electricity Council 2016).  

 

While the era of “post-coal growth” is coming, which is featured as economic 

development decoupling with the increase of coal consumption (Qi et al. 2016), 

coal overcapacity is challenging China’s energy transition. Reducing coal 

overcapacity has been the focus of China’s coal sector reform, and this is in the 

frontline of structure change and supply side reforms. Like other traditional 

carbon-intensive industries, the coal industry has many old state owned 

enterprisers (SOEs), a large number of employees, and outdated technologies, 

and many inefficient coal mines failed to meet environmental standards. Behind 

the challenges, however, there will be great opportunities that could be seized to 

upgrade and restructure the coal industry, shifting the energy system away from 

high-pollution and carbon-intensive fuels. With this regard, this paper attempts 

to develop a better understanding of the opportunities that would facilitate 

China’s coal industry reforms from the historic, political, social and cultural 

perspectives under the background of the “new normal development.”  

 

2. China’s Coal Phase-out: Status and Driving Forces   

2.1 Status of Coal Phase-Out 

 

In earlier 80s, the Chinese government encouraged investments flowing into the 

coal industry to address energy shortage issue and increased demand. By the 

end of 1997, there were 64000 coal mines scattered across the country, of which 

94% were small sized coal mines with annual capacity less than 90,000 tonnes 

(China Coal Information Net 2010). Many of these coal mines had not authorized 

officially, and were operating without environmental protection and safety 

control. Coal accidents and casualties were frequently happened, and coal 

market was in a disorder manner due to cutthroat competitions among small 

coal mines.  

 

In 1998 the State Council announced to shut down illegal, poorly distributed, and 

small coal mines, addressing the issues of wasteful use of coal resource, market 

disorder, and risk of overcapacity. Since then, coal phase-out in China never 
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stops and continues to run through now. As of 2000, 47000 small coal mines 

were shut down, phasing out outdated capacity of 350 million tonnes. From 2001 

to 2010, the government shut down sixteen types of coal mines, including those 

failed to meet safety, environmental and resource standards, had potential risks 

of disasters, failed to fit national industry policy, and lost profits and market. At 

the same time, efforts had been put to improve the centralization of the coal 

industry through consolidations, upgrades, and reconstruction. In 2010, small 

coal mines with annual capacity less than 300000 tonnes accounted for 22% of 

the total production, decreasing from 45% in 2005, accompanied with a 

significant improvement of coal safety. From 1999 to 2009, death toll of coal 

accidents dropped from the highest level of 6995 in 2002 to 2631 in 2009,  

decreasing 62.4 % (State Administration of Coal Mine Safety 2010).  

 

During the period Twelfth Five-Year-Plan (2011-2015), the government 

strengthened coal phase-out policy to correspond to the reduction in coal 

overcapacity and the reconstruction of the industry, under the pressures of 

energy transition, pollution control and climate change mitigation. At the same 

time, a well-structured approach was applied to manage the phase-out: the 

central government decomposited the annual reduced capacity to each province, 

provincial governments reallocated their assigned tasks to coal enterprisers, and 

the phase-out outcome in province and national levels was released publicly 

through official channels.  

 

As shown in Table 1, over the past decade, the government has phased out more 

than 1 billion tonnes of coal capacity. To implement the structural change policy 

which has an emphasize on destocking, reducing excess capacity, deleveraging, 

and making up weakness, it is planned to close 1000 coal mines with a total 

capacity of 60 million tonnes, as part of the target for reducing 250 millions 

tonnes overcapacity by 2016 (NDRC 2016). 

 

         Table 1 Closure of small coal mines from 2006 to 2016 

11thFive-Year-Plan 

(2006-2010) 

12thFive-Year-Plan 

(2011-2015) 

13thFive-Year-Plan 

(2016-2020) 

2016 (ongoing) 

No. of Closure Capacity(Mt) No. of Closure Capacity(Mt) No. of Closure Capacity (Mt) 

9616 540 7250 560 1000 60 

   Source: China Coal Industry Association 2016 

 

2.2 Driving Forces of Coal Phase Out in China  

 

The International Institute for Sustainable Development (IISD) has developed a 

“window of opportunity” framework that helps to understand the conditions 

required   for energy reform from four dynamics, context, concerns, champions 

and complementary policies, and each includes a cluster of elements which 

underlies the typically social and political environment to influence the energy 
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system transition (Harris et al. 2015). This paper applies the theoretical 

framework to analyze China’s coal phase-out within the Chinese context 

(Figure1).   

            Figure 1 “Window of Opportunity” for Energy Sector Reform  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

        Source: Harris et al. 2015  

 

 

Context: the need for change 

 

China’s economy is entering a slow but rationally normal growth. The slowing 

down of the economic growth opens a window to shift the capital, energy and 

carbon intensive heavy industries and pursue a more service-oriented model in 

order to protect economy and society. Being the backbone of the energy system, 

the coal industry has fueled China’s growth over the past three decades, and now 

is on the top agenda for supply side reforms. 

In years, efforts to shut down inefficient coal mines and to improve clean 

technologies have not resolved the issue of low efficiency in the coal industry. On 

an average, coal productivity per capital for large companies is much lower than 

that of the international level (Bloomberg Intelligence Company 2016). Low 

efficiency makes the coal industry one of the most labor-intensive sectors in 

China (National Bureau of Statistics 2016).  

 

Low efficiency in the coal industry is indicated by high decentralization. In 2005, 

45% of total coal capacity was produced from coal mines with annual capacity 

Context  

 Structure change 

 Low efficiency  

 Energy market 

 Overcapacity 

 

Champions 

 State council   

 Central government 

 Provincial government 

Concerns/Arguments  

 Health/economy  

 Pollution control 

 Institutions  

 Ecological red lines   

Complementary policies 

 Energy policy 

 Clean energy 

replacement  

 Renewables  

 Coal generation  

 Subsidies  

 



 5 

less than 0.3 million tonnes. In 2015, even though 68% of the total production 

was provided by 1050 large coal mines with annual capacity greater than 1.2 

million tonnes, there are still 7000 small coal mines with annual capacity less 

than 300000 tonnes, accounting for 10% of the overall production. Measured by 

the ratio of raw coal cleaned, the efficiency was 65.9% in 2015, and the target for 

the improvement is set to 80% by 2020 and to 100% by 2030 (China Coal 

Industry Association 2016).  

 

The economic melting down has impacts on the coal industry, decreasing coal 

consumption and shrinking coal market. On the other hand, losses of profits in 

many coal companies have worsened the economic situation in major coal 

production regions. As of the end of 2015, 90% of coal companies lost above 

65% of profits compared with 2014, as prices for thermal coal fell by 30%, 

hitting the lowest level to CNYB370/tonne (Southcn.com 2016). This is largely 

attributed to 1.7 billion tonnes of coal overcapacity in 2015, a result of expanded 

investment from 2006 to 2010 when coal prices were higher and the coal sector 

was highly profitable (Coal Industry Association 2016), alongside structure 

adjustment, increase of renewable energy, and environmental 

restrictions(National Development and Reform Commission[NDRC] 2016).  

 

Concerns: environmental pollution control 

 

Efforts to reduce impacts of coal on the environment and health have been the 

most important forces driving China to clean its energy system. A lifecycle 

assessment from coal production, transportation and consumption indicates that 

the cost of coal to people’s health and the environment would be CNY 260 per 

tonne, with 64% of the damages coming from coal consumption in power 

generation and industry processing (NRDC 2012). People’s life span in China is 

shortened for about 25 years because of air pollution from energy sector 

(International Energy Agency [IEA] 2016), and coal combustion is the single 

largest source of air pollution, contributing to some 366,000 premature deaths 

and 40% PM2.5 emissions in 2013(GBD MAPS 2016).  

 

Coal extraction damages underground aquifer, discharged waste water to rivers, 

and consumes more water resources in acid or semi-acid regions where the 

desertification lands have poor soil. During the period 12th Five Year Plan, the 

Yellow River and its tributaries of all levels received a large amount of waste 

water discharged from the coal and power clusters near the upstream watershed, 

which has caused a corresponding loss between CNY11.5 to CNY15.6 billion each 

year (CASS, 2012). Solid wastes from coal extraction not only occupy farming 

lands and pollute soil, but also emit dusts and pollutants into the atmosphere.  

 

Policy actions to address environmental pollution in the energy sector are 

intensified by strengthening environmental institutions and governance: the 

environmental protection law was amended in 2015, introducing ecological 



 6 

protection and sustainability; and the law of air pollution prevention and control 

was passed in the same year. The Action Plan on Air Pollution Prevention and 

Control announced in 2013 contains detailed measures to address PM2.5 and 

other pollutants. Two years after the implementation of the action plan, an 

evaluation concludes that from 2013 to 2015, overall air quality in cities is 

improved, emissions from major pollutants such as PM2.5 and PM10 are 

decreasing gradually, and days with sever pollution are significantly reduced, but 

more pollution control efforts should be placed to reach the target for the action 

plan. The decline of the air pollutants could be attributable to retrofitting coal 

fire generation. It is reported that by 2015, 99% of coal fire generation units 

were retrofitted for desulphurization, and 92% of them were retrofitted for 

denitration (The State Council Information Office 2016). By 2020, a more 

stringent measure for pollution control-the ultra low emissions reduction 

scheme, will be applied to limit coal consumption to 300 grams to produce one 

kilowatt hour of electricity. Later, two more policy actions were taken by the 

central government to address pollution in the water and soil environments with 

practicable control measures, and the implementation of the action plans are 

accompanied by major efforts to improve environmental quality monitoring.  

 

Months ago, nine governmental ministries have jointly taken actions to tackle 

environment issues through a mechanism of ecological red lines. It sets up 

upper-lines for total water, energy and land consumption, bottom-lines for 

environmental quality control, and redlines for ecological protection. Red lines 

for ecology are being developed in selected piloting regions and considerations 

are given to the differences in natural resource endowment and economic 

development across the regions. The principle to environmental redlines lies that 

environmental quality must be improved without tolerance for getting any 

worse. The mechanism of the red lines has been linked with an accountability 

system to evaluate officials’ performance at all levels.  

 

Champions: governmental actions on coal overcapacity   

 

Since the starting of coal phase-out, it is fair to say that all the progresses made 

so far are strongly supported by governments. The policy released by the State 

Council on February 2016 made a landmark initiative to act on coal phase-out. 

The document explicitly states that from 2016, over the next three to five years, 

China will phase out 500Mt coal capacity and restructure 500Mt capacity, with 

measures of stopping approval any new coal projects, shutting down 13 types of 

small, outdated, and unsafe coal mines with annual capacity less than 300000 

tonnes, and slashing overcapacity and squeezing "zombie" companies. 

Corresponding to this policy, governmental agencies worked out comprehensive 

measures from different aspects to support the phase-out and to mitigate 

negative social and environmental impacts (Table 2). Together, these policies 

constitute the strongest government actions on supply side reforms with a focus 

on reducing coal overcapacity.  
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           Table 2  Supporting policy and coal phase-out  

     Administration           Major measures  

  

People’s Bank/China Banking 

regulatory Commission 

Controlling investments in new coal capacity, 

withdrawing loans from zombie companies, and 

supporting upgrades and high technologies   

State Administration of Work 

Safety/State Administration of 

Coal Mine Safety   

No new capacity approved in next three years; coal 

production restricted, and coal-mines allowed to 

operate 276 days each year 

 

Ministry of Land and Resources 

From 2016, stop to approve new lands used for 

coal mines/steels; improve land use transfer and 

property rights system to support coal phase-out  

Ministry of Environmental 

Protection  

Coal producers required to get emissions permits 

from local and national regulations 

 

Ministry of Finance/State 

Administration of Taxation  

Free of charge for land use and VAT deduction for 

coal mines; tax and land lending preferential policy 

for reconstruction and bankrupted coal 

companies; subsidies to coal-bed-methane 

extraction and use 

Ministry of Human Resources 

and Social Security (and other 6 

ministries)  

Solutions to affected employment: internal 

replacement of employees; transfer to other 

sectors and self-employment; internal retirement; 

creation of public service jobs  

General Administration of 

Quality Supervision, Inspection 

and Quarantine  

Strictly control coal production permissions; 

improve standards for entering the industry; and 

enhance inspection on safety, quality and law 

enforcement 

Ministry of Finance  Establishing the Industry Special Funds, 

distributing CNY100 billion to steel and coal 

sectors, and rewarding and subsidizing phase-out 

Source: Author’s summary (all policy issued between March 31 to May 10, 2016) 

 

Following the central government’s lead, local governments responded to this 

policy package by practicing implementation strategies, indicators and 

evaluation plans into ground. As of July 2016, twenty-five coal provinces have 

signed off a responsibility agreement on coal phase-out, and promised in the next 

3 to 5 years to reduce 800 million tonnes capacity, which will be affecting 1.5 

million employments in the coal industry (China Coal Industry Association 

2016). An evaluating and reporting system has been established to monitor the 

actions on reduction in overcapacity, and the performance of each province is 

made publicity at the end of the year.  

 

There is a setback when the reduction of coal overcapacity proceeds. As of the 

end of July 2016, coal overcapacity has been reduced 95 millions tonnes, 
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equivalent to only 38% of the target for 250 million tonnes reduction in 2016 

(NDRC 2016). Some coal companies produce more coal than allowed quota 

because of the rising coal prices, some regions have more newly installed energy-

intensive entities, and local governments and enterprisers lack of motivation to 

reduce overcapacity. The slow progress in the first half of 2016 makes it even 

more difficult to realize the coal reduction target. However, in many occasions, 

top-ranked officials reiterated whatever the stakes would be, the target of 

reducing overcapacity has to be realized this year. Regard this, ten task forces 

have been formed and dispatched nationwide to supervise the policy 

implementation and facilitate the completion of the reduction target, and illegal 

projects, unemployment management, and the use of rewarded financial 

resources have been centered the inspections.  

 

Complementary policy: enabling environment  

 

The application of coal phase-out policy is accompanied by many policies and 

initiatives on energy and low development. For example, coal consumption cap, 

set up by the Energy Strategic Action Plan (2014-2020), limits energy 

consumption to 4.8 billion tonne and coal consumption to below 4.2 billion 

tonnes, and controls the share of coal less than 62% of total energy consumption 

by 2020. It has reached a consensus that no more coal intensive projects are 

proved in the future, alongside the reduction of overcapacity in the steel, cement 

and glass sectors, this would contribute to the realization of the coal 

consumption cap and help to implement coal phase-out plans.  

 

Coal clean use and replacement in demand side is playing a critical role. Coal 

combustion in urban and rural areas for heating and cooking is the major source 

of PM2.5 in many northern regions, and dispersed coal use in households emits 

more pollutants than industries equipped with environmental protection devices 

(China Coal Industry Association 2016). The 13th Five-Year-Plan clearly states to 

strengthen actions on coal consumption reduction and coal replacement, in 

particular using gas, electricity, and renewables to replace coal in households and 

industry boilers. From 2016 to 2017, a coal-to-electricity project that covers 

1.315 million households in JING-JIN-JI region is estimated to save 3.288 million 

tonnes of coal and reduce SO2 and PM2.5 emissions by 17100 tonnes and 35500 

tonnes respectively (Lei 2016). But practicing coal replacement measures would 

need substantial subsidies from governments (China Energy News 2016). 

While the government is struggling with coal overcapacity issues, coal-fired 

electricity has started to show a significant overcapacity recently. Over the last 

three years, investment and installed electricity capacity are increasing rapidly, 

but operating hours for power units are decreasing, and the increase of 

electricity consumption is slower than that of GDP. Governments have been 

warned to be aware of the risks of overcapacity in the electricity sector, and they 

should call off newly added coal generation to avoid wasteful use of resources 
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and over heated investment (Yuan, 2016). The major argument is that without 

new installations until 2030, China’s current coal fired generation and those 

approved in pipelines would still meet demands for electricity up to 2030(Fu & 

Zou 2016). The central government has made an emergency call to stop local 

governments and enterprisers investing and constructing coal fired generation 

projects, and thirteen provinces observed overinvestment have been put on the 

watching list.    

 

Although high renewable curtailment has been a major issue for renewable 

development in China, for example, in some resource rich province the 

curtailment has reached 40% (NDRC 2016), this would not change the course of 

shifting the energy sector away from fossil fuels and weaken the importance of 

renewables. China pledged to increase non-fossil fuel use to 20% of the overall 

energy mix by 2030 and to reduce carbon intensity by 60%-65% in 2030, 

relative to 2005. Leading the world in renewable investment and increased 

renewable installation, China would have a great chance to reach the low carbon 

targets. The upcoming 13th Five-Year-Plan for Energy Development is anticipated 

to emphasize on improving the quality of renewables and regulating the wind 

and solar energy markets to safeguard a healthy and sustainable increase of 

renewable generation from all kinds of sources over time. China’s ratification of 

the Paris Agreement before the G20 Hangzhou summit would move renewable 

development to the next steps for climate adaptation and mitigation and for the 

structure changes of the economy. Accordingly, after 2020 the increase of non-

coal generation would meet the increased demand to electricity, and the trend of 

replacement of coal by renewables is becoming significantly (China Coal Industry 

Association 2016b).  

 

Under the context of reducing overcapacity, the nature of subsidies has been 

changed. Subsidies to fossil fuels are no longer the incentives to help increase of 

energy productivity, instead some subsidies to coal production and consumption 

sides from governments are facilitating to reduce overcapacity. For example, coal 

tax reform from volume-based taxation to price-based taxation allows the 

government to remove all surcharges and fees for coal production, and this gives 

an opportunity to the coal sector to gain CNY 18.1 billion tax relief since 2015, 

helping coal companies to come over the difficulties(People’s Daily 2016). The 

industry adjustment fund is gathering financial support from governments to 

reward companies for the retirement from coal business and to help them deal 

with unemployment issues. More identified subsidies to clean coal technologies 

and to environmental protection are in practice. Besides subsidizing to coal fired 

generators for desulphurization, denitration, and dedusting, the government 

pays a premium on electricity tariffs for ultra-low emissions retrofits.  

 

3. Challenges of China’s Coal Phase-out 

 

3.1 Unemployment   
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It has been recognized that China’s coal phase-out is confronting challenges from 

unemployment and zombie companies, which is also the key issues that China’s 

supply side reforms and coal industry transition have to deal with.  

 

During the period 12th Five-Year-Plan (2011-2015), the employment in the coal 

mining and washing industries decreased from the peak of 5.314 million in 2011 

to 4.424 million in 2015, cutting 887,400 jobs (National Bureau of Statistics 

2016). The official source indicates that a phase-out of overcapacity in the coal 

industry would affect 1.3 million employees in the next few years, and most of 

them are with the state-owned coal companies.  

 

The real challenge is not the large number of unemployment. The coal sector is 

labor-intensive, with a low entrance for employment, and many workers in coal 

mines have less school years and have no skills or expertise needed by other 

positions. It becomes even more difficult to relocate these workers, as the 

economic slowing down has already caused job losses in many traditional 

industries, and the structure changes have a strong demand for more skilled 

people in the high-tech sectors. If more coal companies are not profitable or 

under the edge of bankruptcy, there could be a high risk to put more people in 

the low income, weak social groups, which may be the causes of many social 

problems such as social stability and social justices.  

 

Moreover, people worked at the state owned enterprisers used to have a stable 

income and a decent life when the coal industry was at the golden time. 

Currently, many of them have not been ready to adapt to the changes, and some 

are still hoping to be saved by governments with more subsidies. In cities built 

upon coal mines, locals are heavily dependent on the coal sector, and it has been 

hard for them to leave the workplaces and start over from somewhere. The 

Industry Adjustment Fund has provided CNY 100 billion to manage 

unemployment issues in steel and coal sectors, and CNY72.2 billion was used to 

assure the basic life for affected employment in the coal sector. This amount of 

financial support is far more enough for solving the complicated unemployment 

issues.  

 

3.2 “Zombie” coal companies  

 

There is no criteria or definition to judge whether a company is “zombie” or not. 

According to an official statement, those companies who have lost profits in 

consecutive three years are zombies to be squeezed out (State Council 2015). 

“Zombie” companies are unable to gain profits, and have high debts but are still 

largely supported by banks. Even these companies are struggling in the market 

with very limited productive capacity, they have not created any social and 

economic values. State-owned enterprisers (SOEs), large, and old companies are 

more likely to become zombies, and steel, coal, and cement sectors have more 
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zombies than any other industries (Nie et al. 2016). Zombie companies are 

barriers in structure adjustment and coal phase-out, as they are taking many 

social resources including land, capital, energy and labor, and stopping these 

essential elements to flow into more efficient sectors.  

 

There has been no simple explanation on why China has so many zombie 

companies in the coal sector. If local governments consider the zombies as a 

source of fiscal revenues and GDP, they would continue to provide financial 

support through subsidies and loans, and press pressures on these companies in 

employment and in expanding productions for political performance (Nie et al., 

2016). In some cases, listed zombie companies are allowed to keep operating for 

the purpose of attracting more investments. Most often, banks have already 

loaned financial support to the zombies and do not like the ideas of shutting 

down as this does nothing good to them. Some zombie companies are not aware 

that a phase-out is a must to reduce overcapacity, and are holding hopes that coal 

prices would be bounced back and that local governments would save them.  

 

There are two major issues that make it ever harder to get ride of zombie 

companies. In particular, those old state-owned enterprisers have higher loans 

and debts from banks, and a phase-out would increase bad loans for banks and 

affect the financial system. Some state-owned coal mines remain in the business, 

living with less production and unprofitable conditions, just because they have 

nowhere to dispatch such a large amount of employees, and this has been 

another major concern of eliminating zombies. The central government has 

planned to squeeze out 345 large and mid sized state-owned zombies in next 

three years in the coal and steel sectors, and this would reduce more than 10% 

of overcapacity in the sectors. To this end, a market-based mechanism of survival 

of the fittest will be applied to help companies phase out through closures, 

consolidations and reconstruction (Economic Information Daily 2016).  

 

4. Coal Phase-out: Look Forward  

 

4.1 Coal industry transition and governance  

 

China’s coal phase-out over time has provided good practices and experiences, 

however, there are important lessons learned from the previous transition. It is 

hard not to see government interventions from the top to down in designing 

policy, mobilizing financial resources and helping implement measures. In the 

long run, market-based mechanisms would be introduced so that the market will 

signal where investments may flow into and how resources could be distributed 

to balancing coal supply and demand. Coal companies stay in or out of the 

business would largely depend on their competiveness in the market. 

Governments at all levels may stick to their duties on enhancing law enforcement 

and guiding companies to compete in a regulated, fair and ordered market, and 

provide fiscal support to focus on resolving the employment issues.  
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It seems that over emphasis on supply side reforms may ignore other key aspects 

of the structure changes of the economy, which implies that reduction in coal 

overcapacity may need a systematic approach to take into account reforms 

undergoing on the energy sector, industrial chains, structure changes, as well as 

the entire plan of economic reforms. Reforms on coal industry have to be placed 

in the energy system, considering coal generation, renewable development, 

energy consumption, different users’ preferences and energy market, as all these 

elements are interconnected and interrelated and would influence not only each 

other but also energy system transition. Lessons have learned from the 

disintegration between the coal and power sectors. When China’s coal industry 

was at the golden age, coal fired generators were suffering from higher coal 

prices and frustrated in expanding capacities; at the moment when coal prices 

are low, investments in coal generation were soaring, which has caused problems 

of overinvestment and overcapacity in the power sector. An integrated policy 

package with consideration of all relevant factors should be needed to minimize 

the negative impacts of coal industry reforms on other sectors while optimizing 

the energy structure.  

 

4.2 Improving Social Security System 

 

Although the Chinese government has provided financial support from fiscal 

revenues to manage unemployment issues caused by coal phase-out and 

eliminating zombie companies, this measure mainly benefit employees in state-

owned enterprisers (SOEs) and could only work in a short-term. In the scenario 

without any coal control measures, employments in China’s coal mining and 

washing industry would drop to 1.6 million by 2050, and the coal cap policy may 

accelerate this unemployment effect by reducing extra 20% of employment in 

the coal industry (NRDC 2012). Under China’s new normal economy, 

overcapacity could not only occur in the coal and steel sectors, heavy and labor-

intensive industries may face the same challenges as the coal industry is 

experiencing at this moment. For a long run, the government has to be well 

prepared to address the potential social risks, and builds an efficient social 

security system rather than placing public resources and subsidies to ease the 

social problems temporarily.  

 

Compared with other measures, an advanced social security system could ensure 

people affected by the reforms to have a basic life assurance, provide time and 

resources necessary for preparing the transition, and keep people out of panic 

and fears. Applying a social security system would be more efficient and cost-

effective than injecting money into affected sectors, as it helps reduce the costs of 

managing, arranging and distributing subsidies in sectors, companies, and 

individuals and avoid the potential risks of transparency, fairness, and 

corruption. If the social security system could be linked with vocational 

education systems to train unemployed workers to gain skills needed for re-
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employment or self-employment, this helps society to prepare qualified labors 

for high value added sectors. China has been its position as the leading 

renewable energy job market with 3.5 million employed in 2015, and an 

increased renewable demand implies job opportunities in PV and wind as well as 

other renewable sectors would be open for employment transferred from the 

coal industry (International Renewable Energy Agency [IRENA] 2016). 

4.3 Technologies and Innovation 

 

Innovation is a driven force for China’s coal industry transition, supporting 

reduction in overcapacity, structure adjustment, and profit increase. Over the 

past decade, the contribution of science and technology to the growth of coal 

economy has increased to 49.5%, and is anticipated to increase to 60% in the 

next five years, accompanied by 2.5% R&D investment from coal companies’ 

revenues (China Coal Industry Association 2016a). 

  

Repeatedly, the term of clean and highly efficient coal use is appeared in many 

official documents, with no detailed definition and explanation on what this 

means in practical. Surveying policies and major official documents on pollution 

control, energy efficiency and low carbon, and energy technologies, it is 

summarized that in general clean and efficient use of coal means greening coal 

producing and decarbonizing coal using to maximize profits and minimize 

resource consumption and ecological disturbance. 

 

From coal production side, clean and green coal mining refers to environmental 

friendly technologies and management tools/methods that would minimize 

environmental damages and maximize resource efficiency. Specifically, coal 

washing and preparation, low accidents and casualties, mechanization in 

workplace, waste-to-resources, and land remediation are all indicators to 

evaluate efficiency and greenness of coal technologies. Some digital and modern 

communication technologies used for controlling and managing coal mining are 

also on the innovative technology list. In addition, centralization is an indicator to 

measure the efficiency of the coal industry, and it is expected by 2020 large sized 

coal mines will produce 95% total coal capacity (NDRC 2015).   

 

From coal consumption side, clean and efficient use of coal includes technologies 

and tools that improve coal generation efficiency, control pollutants and green 

house gas emissions, reduce coal consumption, and use low quality coal. Among 

of the clean technologies, carbon capture and storage (CCS) technologies are 

emphasized for meeting climate targets while using coal. If fully equipped with 

CCS, coal fired power plants emit less than 100 kg of CO2 to produce one 

megawatt-hour(MWh) electricity, while inefficient coal power plants would emit 

1 tonne of CO2. It is cheaper to use CCS for cutting carbon emissions for a long-

term emission reduction target and a carbon pricing system (IEA 2016). 

Currently, several projects are demonstrating different CCS technologies in China, 
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and national technological and innovative plans have prioritized CCS 

technologies as key projects for funding schemes. Modern coal chemical industry 

has been highly recommended by key strategic technological plans and policies, 

however, it is suggested that in the period 13th Five-Year-Plan, China should 

control coal consumption for coal-to-oil and coal-to-gas projects, considering the 

constrained ecological red lines and efficiency of coal chemical industry (NRDC 

2016). 

 

5. Conclusion 

 

Recently, the rising prices for thermal coal might send a wrong message to coal 

producers that the coal sector will turn into bright and profitable. The truth is 

that China’s determination on reduction of coal overcapacity and control of coal 

production and consumption would not be affected by this temporarily pricing 

fluctuation. Coal phase-out is a global trend demonstrated by successful 

practices, and it has been proved to be a good start for China’s energy transition.  

 

Coal phase-out does not mean a definite coal free world. Worldwide, coal would 

still account for 40% of world energy consumption by 2040 (BP 2016). 

Regardless of analytical methods, predictions on China’s coal in a long-term 

follow the same trend: the evolution of China’s energy structure continues, coal 

plays an important role in the energy system, and the dominance of coal drops in 

the energy mix over time (NRDC 2015). But there are disagreements on the peak 

of China’s coal consumption. It is argued that China’s coal consumption has 

already peaked in 2013 because all factors considered, it would be hard for coal 

consumption to reach a new record (Huang et al 2016). There are also 

expectations that China’s coal consumption would peak in the next five years or 

in 2027 followed by a decline of 0.3% annually from 2028 to 2035 (IEA 2016; BP 

2016). A peak of China’s coal consumption would be meaningful for the peaking 

of CO2 emissions, and it also implies that China’s new normal economy will rely 

on more diversified energy sources (Qi et al 2016). 

 

From a view of energy development, the peak coal would be a turning point for 

China’s energy transition. With coal remaining as a reliable and major energy, 

alongside renewables and other clean energies, China will move away from the 

coal-dominated energy system, pursue a diversified energy system, and 

ultimately achieve an energy mix dominated by renewables. China’s energy 

transition would need a comprehensive policy package, including clear goals, 

timeframe, and financial supports to address climate change, pollution control 

and improving quality of people’s life.  
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