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EXECUTIVE SUMMARY

1.  A typical coal-fired generating unit is 300 to 1,000 megawatts (0.3–1.0 GW) in size, with most power stations having two or more such units.

The year 2018 marked a milestone: for the first time 
since China’s coal-building boom began in the 1980s, 
the coal fleet outside of China shrank. From Janu-
ary 2018 to June 2019, countries outside of China 
decreased their total coal power capacity by 8.1 giga-
watts (GW), due to steady retirements and an ongoing 
decline in the commissioning of new coal plants.1 Yet 
over the same period China increased its coal fleet by 
42.9 GW, and as a result the global coal fleet overall 
grew by 34.9 GW (Figure 1). As more countries turn 
away from coal and retire their plants, China’s contin-
ued pursuit of coal is increasingly out of step with the 
rest of the world, and is now effectively driving the 
ongoing expansion of the global coal fleet.

China’s recent growth is due to a brief but massive 
spree of project permitting that occurred from Sep-
tember 2014 to March 2016, a period when the cen-
tral government delegated permitting to provincial 
authorities who had strong incentives to approve and 

build coal plants to hit province-level economic tar-
gets. The permitting spree brought a cohort of 245 GW 
of new projects nearly equivalent to the U.S. coal fleet 
(254 GW) into the developmental pipeline, inflating 
what was already an overbuilt coal power fleet, with 
the average running hours for China’s coal plants 
hovering around 50% since 2015. Today, 147.7 GW of 
coal plants are either under active construction or 
under suspension and likely to be revived—an amount 
nearly equal to the existing coal power capacity of the 
European Union (150 GW).

Given the amount of capacity under development, 
China’s central government looks ready to increase—
perhaps significantly—its 1,100 GW coal power cap, 
as set by its 13th Five-Year Plan (FYP 2016–2020). Coal 
and power industry groups are proposing the central 
government increase total coal power capacity by 20 to 
40% to between 1,200 and 1,400 GW as part of China’s 
2035 infrastructure plan. The 2035 infrastructure plan 
is expected to be released next year, and the 14th FYP 
in 2021.

The continued growth of China’s coal fleet and consid-
eration of plans to significantly raise the nation’s coal 
power cap show that while the country is often hailed 
as a clean energy leader, the momentum of coal power 
expansion has yet to be halted. In July 2018, Global 
Energy Monitor (GEM) noted the central government 
was either unable or unwilling to slow the devel-
opment of new coal plants permitted by provincial 
authorities in 2014–16. While the central government 
had issued measures slowing or stopping develop-
ment on hundreds of coal plants in 2017, GEM found 
in 2018 that over a third of the restricted capacity had 
advanced in development or commissioning. Those 
trends have since continued, with about half of the 
capacity now moving forward in development.

Figure 1: From January 2018 to June 2019, countries outside 
of China decreased their total coal power capacity by 8.1 GW, 
while China increased its coal fleet by 42.9 GW.

Source: GEM, Global Coal Plant Tracker, July 2019.
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Yet while the central government has allowed most 
of the plants from the permitting boom to continue 
into construction and commissioning, it has also 
introduced measures that have significantly slowed 
the rate of new coal proposals and permits since the 
boom, with only 8.5 GW of newly proposed coal power 
capacity and 2.6 GW permitted for construction over 
the past year. However, the country’s proposal to 
increase total coal power capacity by up to 1,400 GW 
suggests these measures are at risk of being weakened 
or reversed.

An increase in China’s coal power capacity is not 
compatible with the Paris climate agreement to hold 
warming well below 2°C, and almost certainly fore-
closes the possibility of China achieving greater emis-
sion reductions under the Paris agreement—currently 
pegged at peaking carbon dioxide emissions by 2030. 
The UN’s Intergovernmental Panel on Climate Change 
(IPCC) has found keeping warming well below 2°C 
requires a 58 to 70% reduction in global coal power 
generation by 2030 below current levels, ramping up 
to between 85 and 90% by 2035. We find that China 
needs to have phased out most of its coal power capac-
ity by 2035 to meet the IPCC scenario, with an average 
retirement age of 17 to 21 years for all its coal plants.

This report, based on GEM’s Global Coal Plant Tracker, 
analyzes trends in China’s coal plant development to 
help determine its future, including plant-by-plant 
assessments of proposed, operating, and retired plants 
from July 2015 through July 2019.2

2.  Includes all coal-fired units size 30 megawatts and above.

Key findings include:

■■ 121.3 GW of coal power capacity in China are 
under construction. An additional 26.4 GW of 
construction projects are under suspension and 
likely to be revived, based on recent trends and 
project-by-project analysis of satellite photos and 
permits.

■■ The large amount of capacity under develop-
ment is due to the ineffectiveness of restrictions 
imposed after a permitting surge that occurred 
from 2014 to 2016, with nearly half (83.9 GW) of 
169.5 GW of coal power capacity restricted in 
2017 now advancing, mainly into construction or 
commissioning.

■■ China added 42.9 GW of net new coal power capac-
ity from 2018 to June 2019, while the rest of the 
world decreased coal power capacity by 8.1 GW.

■■ By 2030, China needs to reduce its coal power 
capacity over 40% from the current 1,027 GW to 
600 GW or less, in order to meet the reductions 
required in coal power used outlined by the 
IPCC for holding global warming well below 2°C, 
according to GEM’s analysis. Such reductions will 
be difficult even in the absence of any further 
expansion, and are certainly incompatible with 
the coal fleet expansions of 20 to 40% proposed by 
industry groups.

■■ If China continues to increase total coal power 
capacity through 2035, its coal power generation 
alone will be more than three times as large as the 
global limit on coal power use determined by the 
IPCC to keep warming well below 2°C.

https://endcoal.org/global-coal-plant-tracker/
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INTRODUCTION
While much of the world is moving away from coal, 
China continues to grow its coal fleet. China’s coal 
fleet expanded by net 25.5 GW in 2018 and 17.4 GW in 
the first half of 2019, while in the rest of the world net 
capacity decreased by 8.1 GW over the same period, 
as retirements exceeded new capacity. The divergence 
between China and the rest of the world looks set to 
continue: China currently has 121.3 GW of coal plants 
under active construction, more than the amount 
under construction in the rest of the world combined 
(105.2 GW). China also has an additional 26.4 GW of 
construction projects under suspension that are likely 
to be revived, meaning a total of 147.7 GW could soon 
be added to the country’s coal fleet.

The fact that a large amount of capacity remains in 
advanced stages of development is due to weak coal 
plant restrictions imposed after a permitting surge. 
From September 2014 to March 2016, permitting 
authority was delegated to provincial leaders, who 
quickly accelerated the rate of new coal plant permits 
and construction to boost economic growth in their 
regions. In 2016, the central government responded 
to the provincial permitting spree by issuing a series 
of edicts aimed at restricting the development of new 
coal-fired power plants in the country, including sus-
pending or stopping development on 169.5 GW of coal 
plants by name in 2017. By mid-2019, however, analy-
sis of satellite photos and permits shows nearly half of 
the restricted capacity actively under development or 
commissioned, including capacity that had been told 
to stop all development through 2020.

Although the central government has largely failed 
to rein in coal plant construction that has already 
started—primarily delaying rather than canceling 
the capacity—it has introduced measures that have 
markedly slowed the rate of new proposals initiated 
after the 2014–16 permitting surge: new coal plants no 
longer automatically receive the guaranteed operating 
hours they once enjoyed, and new coal permits have 
been broadly prohibited in many provinces. Since 
the permitting boom, newly proposed capacity have 
fallen by 80% and permits for new coal plants by 98%, 
while the level of cancellations has increased nearly 
300%. However, there are still enough projects under 
development to continue growing China’s coal fleet for 
years, even with no new proposals.

While the country continues to pursue coal, the UN’s 
Intergovernmental Panel on Climate Change (IPCC) 
has found holding warming well below 2°C requires 
a virtual phaseout of coal power generation by 2050, 
with the vast majority of those reductions reached by 
2035. UN Secretary-General António Guterres has said 
no new coal plants should be built after 2020 in order 
to prevent catastrophic impacts from climate change. 
If China continues to increase total coal power capac-
ity through 2035, its coal power generation alone will 
far exceed the total coal power generation allotted 
to the entire world to keep warming well below 2°C, 
according to reductions in coal power use outlined by 
the IPCC.
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CHINA’S COAL POWER CAPACITY

3.  GEM’s Global Coal Plant Tracker estimated China’s operating coal power capacity to be 973.6 GW at the end of 2018, not including units under 30 MW.

At the end of 2018, China’s coal fleet stood at 1,010 GW, 
according to the China Electricity Council.3 An esti-
mated 17 GW were added in the first six months of 
2019, net of 0.5 GW of retirements, putting total coal 
power capacity at 1,027 GW by July 2019. This is more 
than four times the total coal fleets of the US or India, 
which stand at 254 GW and 226 GW, respectively.

China also has more coal power capacity under 
development than any country. In total, 195.6 GW is 
under active development, including 121.3 GW under 
construction and 22.6 GW permitted for construction 
(Table 1). (For proposed capacity by province, see 
Appendix 1).

China’s continued development of new coal plants 
is now driving the expansion of the global coal fleet 
(Figure 2). In 2018, the rest of the world decreased 
its combined coal power capacity by 7.8 GW, as more 

coal power capacity was retired than commissioned 
(brown bars). China, however, increased its coal 
power capacity by 25.5 GW (blue bars), resulting in 
global coal power capacity growing by 17.7 GW in 
2018. From January to June 2019, China increased coal 
power capacity by 17.4 GW, while the rest of the world 
decreased its coal capacity by 0.3 GW.

Table 1: Coal power capacity currently under development in 
China by status.

Status Capacity (GW)
Announced 18.9
Pre-permit 32.8
Permitted 22.6
Construction 121.3
Total 195.6

Source: GEM, Global Coal Plant Tracker, July 2019.  
For definitions of status categories, go to 
https://endcoal.org/global-coal-plant-tracker/methodology/

Figure 2: Net coal power capacity additions continue in China (blue bars), but in the rest of the world 
capacity shrank by 2.8 GW in 2018 and by 0.3 GW in the first half of 2019 (brown bars).

Source: GEM, Global Coal Plant Tracker, July 2019.

http://www.cec.org.cn/yaowenkuaidi/2019-01-29/188578.html
https://docs.google.com/spreadsheets/d/1W3pt5FhqitHwbVWvvgfRr0S6QfqfOuea9pt3-Mlxp5M/edit
https://docs.google.com/spreadsheets/d/1xUOYq8tUZi2dcHLRZ3W1viZHyGgUlbrMxG5xIXyTOug/edit#gid=1748822159
https://docs.google.com/spreadsheets/d/1W-gobEQugqTR_PP0iczJCrdaR-vYkJ0DzztSsCJXuKw/edit#gid=0
https://endcoal.org/global-coal-plant-tracker/methodology/
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CHINA’S COAL POWER CAP
China’s Power Sector 13th Five-Year Plan (2016–2020) 
capped total coal power capacity at 1,100 GW through 
2020. Industry groups have proposed raising the coun-
try’s coal power cap, as part of both the country’s 14th 
Five-Year Plan (2021–2025) and the industry infrastruc-
ture plan through 2035.

China’s State Grid Energy Research Institute, part 
of state-owned electric utility monopoly State Grid 
 Corporation of China, has projected that 1,200 GW 
of coal-fired capacity is needed in 2030 and perhaps 
beyond to maintain grid stability. The China Electric-
ity  Council—the industry body representing China’s 
power sector—has recommended coal power capacity 
peak at 1,300 GW in 2030. The Electric Power Planning 
and Design Institute, part of state-owned power com-
pany China Energy Engineering Corporation, has sug-
gested coal power capacity may need to be 1,400 GW 
by 2035 to meet power demand.

In short, these projections argue that a 100 to 300 GW 
expansion of the coal fleet beyond the 1,100 GW cap is 
necessary to maintain stability and meet demand. The 
Environment Ministry’s National Center for Climate 
Change Strategy projects China’s current Paris pledge 
of peaking emissions by 2030 will not be reached 
unless absolute limits on carbon emissions are 
included in the nation’s 2021–2025 five-year plan.

China’s National Development and Reform Commis-
sion (NDRC) is currently considering these proposals. 
While the ultimate size of the cap is still unknown, 
continued coal plant growth through the 14th FYP 
looks likely: the nation’s highest energy decision-mak-
ing body known as the National Energy Commission, 
directed by Premier Li Keqiang, recently said China 
should continue “the clean and efficient development 
of coal power” over the 14th FYP (2021–2025).

http://www.sgeri.sgcc.com.cn/html/sgeri/col1080000035/2019-07/17/20190717082856912865153_1.html
http://shupeidian.bjx.com.cn/html/20190318/969403.shtml
http://www.ceec.net.cn/art/2019/3/29/art_11016_1862733.html
https://www.reuters.com/article/us-china-climatechange/china-government-think-tank-presses-for-2025-co2-cap-idUSKCN1V40LD
http://m.gxfin.com/article/finance/default/default/2019-10-11/5093791.html
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THE PERMITTING BOOM AND RESTRICTED CAPACITY
In addition to the currently proposed capacity 
(Table 1), there are a large amount of restricted capac-
ity that may potentially be revived and developed if 
the coal power cap is raised—due to a province-level 
permitting spree.

In September 2014, authority over coal plant con-
struction approvals was moved from the National 
Development and Reform Commission (NDRC) to the 
provincial DRCs, reportedly to help provinces make 
investment decisions that better aligned their local 
power demand with supply. In practice, local author-
ities raced to approve projects they believed would 
stimulate local economies and employment.

Overall, DRC permits for construction increased from 
a 2005–2014 average of 47.5 GW a year to 184.3 GW in 
2015, a four-fold increase (Figure 3). By the time the 
central government began restricting new permitting 
in March 2016, the provinces had given construction 
approval to over 245 GW of new coal-fired capacity.

In 2016, the NDRC and its energy branch, the National 
Energy Administration (NEA), began laying out a 

series of measures aimed at reducing the amount 
of coal power capacity permitted or entering con-
struction. In 2017, the central government named 
specific projects in its restrictions, mainly projects in 
advanced stages of permitting or construction:

■■ In January 2017, China’s NEA sent letters to provin-
cial authorities that proposed the postponement of 
95 GW of coal capacity for development after 2020. 
An additional 3 GW of pre-construction capacity 
was cancelled altogether.

■■ In September 2017, the NEA ordered an additional 
43.5 GW of coal-fired capacity by name to slow 
down construction progress from 2017 to 2020, and 
prohibited the plants from connecting to the grid 
in 2017.

■■ Also in September 2017, the NEA ordered the 
owners of 28 GW of coal power capacity to stop 
development or operation until problems with 
permitting or regulation were resolved.

Figure 3: DRC permits for coal-fired capacity construction in China, before and 
after authority was transferred from the central government to the provinces from 
September 2014 to March 2016.

Source: China national and provincial DRC permits, 2005–2019.

https://www.sourcewatch.org/index.php/China%27s_Restrictions_on_Development_of_Coal-Fired_Power_Capacity
https://www.sourcewatch.org/index.php/China%27s_Restrictions_on_Development_of_Coal-Fired_Power_Capacity
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Altogether, owners of 169.5 GW of coal power capac-
ity were told to suspend or stop development of their 
plants. News reports suggested the coal plants would 
ultimately be cancelled, particularly the 95 GW of 
capacity told to suspend development through 2020. 
However, a July 2018 analysis by Global Energy Moni-
tor (GEM) of permit records and satellite photos found 
56.9 GW (34%) of the restricted capacity were moving 
forward in development.

As of July 2019, 83.9 GW (49%) of the 169.5 GW of 
restricted capacity have now advanced in permitting 
or construction since the restriction, or have been 

commissioned—an increase of 27 GW from July 2018. 
While the majority of the capacity advancing are 
those from the September 2017 edicts, 37.5 GW (38%) 
of the capacity named in January 2017 is also moving 
forward in development, despite being advised to stop 
all development through 2020 (Table 2).

For the remaining 85.6 GW (51%) of the 169.5 GW of 
restricted capacity that remains suspended in devel-
opment (Table 3), 26.4 GW were under construction at 
the time of the restriction and will likely be revived. 
Only 25.5 GW (30%) was in the more preliminary 
announced or pre-permit stage when restricted.

Table 2: Coal power capacity restricted by the central government in 2017, and the amount and percentage that has since advanced 
in development.

Capacity affected (GW)
July 2018 advancing July 2019 advancing

Capacity (GW) Percentage Capacity (GW) Percentage
January 2017 stop development 
through 2020

98.0 18.6 19% 37.5 38%

September 2017 slow development 
through 2020

43.5 27.5 63% 33.7 77%

September 2017 halt until permit/
regulation problems addressed

28.0 10.8 39% 12.7 45%

Total 169.5 56.9 34% 83.9 49%

Source: GEM, Global Coal Plant Tracker, July 2019. For details on the restrictions, go to 
https://www.sourcewatch.org/index.php/China’s_Restrictions_on_Development_of_Coal-Fired_Power_Capacity

Table 3: Status of coal-fired capacity when development was suspended.

Status when restricted Capacity (GW)
Announced 2.0
Pre-permit development 23.5
Permitted 33.3
Construction 26.4
Operating 0.4
Total 85.6

Source: GEM, Global Coal Plant Tracker, July 2019. For definitions of status categories, go to 
https://endcoal.org/global-coal-plant-tracker/methodology/

https://www.nytimes.com/2017/01/18/world/asia/china-coal-power-plants-pollution.html
https://endcoal.org/wp-content/uploads/2018/09/TsunamiWarningEnglish.pdf
https://www.sourcewatch.org/index.php/China%27s_Restrictions_on_Development_of_Coal-Fired_Power_Capacity
https://endcoal.org/global-coal-plant-tracker/methodology/
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As part of its restrictions, the central government has 
also been regulating the amount of coal plants allowed 
to come online since 2017. Net additions to the coal 
fleet—newly commissioned capacity minus retired 
capacity—were 25.5 GW in 2018, the lowest annual 
increase in China’s coal fleet since 2004 (26.3 GW), 
before its coal-building boom (Figure 4).

While regulating the amount of coal plants allowed to 
come online has slowed commissioning, it also means 
there are a large amount of coal plants in advanced 
construction cueing up to come online as soon as 
the central government allows it. A future uptick in 
commissioning is already planned, as the China Elec-
tricity Council is projecting the country’s coal fleet will 
increase by 30 GW in 2019, net of 8.7 GW of planned 
retirements.

Figure 4: Added (blue) and retired (red) coal-fired power capacity in China by year, and the 
net change (black line).

Source: GEM, Global Coal Plant Tracker, July 2019.

https://af.reuters.com/article/commoditiesNews/idAFB9N20N05A
https://www.nasdaq.com/articles/china-aims-to-shut-8.7-gw-of-coal-power-by-year-end-regulator-2019-09-29#targetText=China%20aims%20to%20shut%208.
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SLOWDOWN IN NEWLY PROPOSED CAPACITY

4.  The cancellations are primarily from a lack of activity on the project for four years or more.

While about half of the restricted capacity have been 
revived, there has been a notable slowdown in new 
proposals, permits, and construction following the 
2014 to 2016 provincial permitting spree. Concur-
rently, there has also been a large increase in can-
celled capacity.

Since the height of the permitting spree, newly pro-
posed capacity has dropped from 42.7 GW in 2015–16 
to 8.5 GW in 2018–19, an 80% decline. Additionally, 
Development and Reform Commission (DRC) permits 
for new construction have collapsed, from 126.4 GW in 
2015–16 to just 2.6 GW in 2018–19.

New construction has also fallen steeply since the per-
mitting boom, declining 72% from 67.9 GW in 2015–16 
to 18.7 GW in 2018–19. Meanwhile, cancelled capacity4 
has increased nearly 300%, from 36.9 GW in 2015–16 to 
145 GW in 2018–19 (Table 4).

Part of the decline in new proposals and permits 
may be due to the central government’s “traffic light” 
system, first implemented in March 2016. The policy 
assigned each province a color to signify the severity 
of restrictions placed on its coal pipeline. Provinces 
with a red light were advised to halt all new coal plant 

permits, although the policy did include loopholes, 
most commonly for plants that provide steam heat 
to residential areas. The NEA initially issued a red 
light to all but four provinces, although that number 
increased to six in 2017 and ten in 2018.

The central government has also been removing eco-
nomic incentives for coal plant development, includ-
ing reducing guaranteed operating hours and rates of 
return for new coal plants, and mandating that grid 
companies purchase a minimum number of hours for 
renewable power. The measures will further reduce 
average operating hours for coal plants, with the typi-
cal plant already sitting idle more often than it is being 
used. Facing reduced hours and income, nearly half 
of China’s thermal power companies saw net financial 
loss in 2018.

However, it remains to be seen if the slowdown in new 
proposals will continue into the 14th FYP. Recently, 
Jiangxi—a “green light” province under the traffic light 
system—released plans for building up to 22.6 GW of 
new coal power, more than its current operating coal 
power capacity (19.3 GW), and more than the total coal 
power capacity of Turkey (19.4 GW).

Table 4: Changes in newly proposed, permitted, new construction, and cancelled coal power capacity, from mid-2015 to mid-2019.

2015–16 Capacity 
(GW)

2016–17 Capacity 
(GW)

2017–18 Capacity 
(GW)

2018–19 Capacity 
(GW)

Change 2015–16 to 
2018–19

Newly proposed 42.7 33.0 22.0 8.5 –80%
DRC permits 126.4 27.4 10.2 2.6 –98%
New construction 67.9 29.1 18.5 18.7 –72%
Cancelled 36.9 7.4 131.0 145.0 293%

Source: GEM, Global Coal Plant Tracker, July 2019.

https://www.sourcewatch.org/index.php/China%27s_Restrictions_on_Development_of_Coal-Fired_Power_Capacity
https://www.sciencedirect.com/science/article/pii/S0301421517300952
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2957002
https://endcoal.org/wp-content/uploads/2018/09/TsunamiWarningEnglish.pdf
http://www.chinareform.org.cn/Economy/industry/report/201809/t20180904_274989.htm
http://www.jiangxi.gov.cn/art/2019/10/8/art_18963_760802.html
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CHINA’S COAL CAP AND PARIS CLIMATE GOALS

5.  Median of the 1.5°C pathways with no or low overshoot and lower 2°C pathways in the IPCC 1.5 Special Report database, with no carbon capture 
and storage for coal plants (see Table 2.1 of SR1.5 for more details).

6.  Model developed and used by GEM and Greenpeace’s A Coal Phase-Out Pathway for 1.5C (Nace 2018).

China’s proposal to continue increasing its coal power 
capacity through 2035 is not compatible with the steep 
and rapid reductions needed in coal power generation 
to limit the rise in global average temperature to well 
below 2°C. It also puts at risk the prospect of an ambi-
tious upgrade in China’s pledged emission reductions 
under the Paris agreement—currently pegged at peak-
ing carbon dioxide emissions by 2030—and undermines 
the country’s potential role as a clean energy leader.

According to a recent analysis by the UN’s Intergov-
ernmental Panel on Climate Change (IPCC SR1.5), 
having a 50 to 67% chance of holding warming to 1.5°C 
requires a 70% reduction in coal power generation 
by 2030 below current levels and a near phase-out 
by 2050. Having a better than average chance (66%) 

of holding warming below 2°C requires a near 60% 
reduction in power generation by 2030, and virtual 
phaseout by 2050.5 (It should be noted the aim of the 
Paris agreement is to keep the rise in global average 
temperature to “well below” 2°C and aiming for 1.5°C, 
meaning 1.5°C is the more appropriate target.)

Figure 5 below models a 1.5°C (red line) and lower 2°C 
(blue line) coal phase-out schedule for China based on 
the IPCC’s global coal power scenario outlined above 
(see Appendix 2 for details). Under this schedule, every 
country retires their coal plants at the same age limit, 
which necessarily requires that “developed” nations 
with older coal fleets phase out their fleets more 
rapidly than countries with younger coal fleets.6 The 
figure assumes plants under construction in China are 

Figure 5: China’s coal plants need to retire around 20 years or less (dark gray) to meet the 
reductions in coal use outlined by the IPCC to hold warming below 2°C (red and blue lines).

Source: GEM estimate of China’s alloted coal power capacity to be compatible with IPCC’s 1.5°C and lower 2°C 
model pathways, assuming each country retires its capacity at the same age limit (see Appendix 2).

https://data.ene.iiasa.ac.at/iamc-1.5c-explorer/
https://www.ipcc.ch/sr15/chapter/chapter-2/
https://www.greenpeace.org/international/publication/18866/a_coal_phase_out_pathway/
https://climateactiontracker.org/countries/china/pledges-and-targets/
https://www.ipcc.ch/site/assets/uploads/sites/2/2019/02/SR15_Chapter2_Low_Res.pdf
https://unfccc.int/process-and-meetings/the-paris-agreement/the-paris-agreement
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commissioned over the next five years, and all coal 
plants operate at the current average in China (50% 
capacity factor). Lifetimes for China’s coal plants of 20 
years (dark gray) to 40 years (light gray) are shown.

To meet the reductions in coal power used outlined by 
the IPCC, by 2030 China needs to reduce its coal fleet 
from the current 1,027 GW to 600 GW to keep warming 
well below 2°C, and 360 GW to keep warming to 1.5°C, 
according to GEM’s analysis. Age-wise, coal plants 
need to be retired at 21 years of age or sooner to keep 
warming well below 2°C, and 17 years to keep warm-
ing to 1.5°C. The 30- and 40-year lifetimes far exceed 
the reductions needed for the temperature targets 
(medium and light gray), meaning coal plants will 
have to retire well below the current global average 
of 38 years. The more coal power capacity is added 
beyond what is under construction, the sooner the 
plants need to retire to meet the prescribed reductions 
in coal power.

Figure 6 shows the coal phase-out schedule for the 
1.5°C (solid red line) and lower 2°C (solid blue line) 
pathways for China in terms of coal power generation 
rather than capacity, and the 1.5°C and lower 2°C coal 
power phase-out schedule for the world (red and blue 
dotted lines, respectively), according to the IPCC’s 
1.5°C report (see Appendix 3 for details).

If China increases its coal power capacity to between 
1,200 and 1,400 GW by 2035 (dark to light gray), the 
country’s coal power generation will be above the 
limits set for China to keep warming well below 2°C 
(solid red and blue lines), as well as the limits set for 
the entire world (dashed red and blue lines). In other 
words, even if the rest of the world phased out all coal 
power use by 2035, China’s coal power generation 
alone would greatly exceed the global limits deter-
mined by the IPCC for coal power use.

Figure 6: China’s proposed coal power caps for 2035 (gray areas) will result in coal power 
generation that far exceeds the limits for China to keep warming well below 2°C (solid red and 
blue lines), as well as the limits set for the entire world (dashed red and blue lines), based on 
IPCC-compatible pathways for keeping warming well below 2°C.

Source: Median of global coal power in IPCC’s 1.5°C pathways with no to low overshoot (dashed red) and 
lower 2°C pathways (dashed blue), and GEM’s estimate of China’s share of the global coal power (solid lines), 
assuming each country retires its coal power capacity at the same age (see Appendix 3).

https://www.sourcewatch.org/index.php/Estimating_carbon_dioxide_emissions_from_coal_plants#Lifetime
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CONCLUSION
While the rest of the world’s combined coal power 
capacity has decreased since the beginning of 2018, 
China’s has increased, causing the global coal fleet to 
continue growing. The central government through its 
National Energy Commission has signalled that coal 
plant building will likely continue into the country’s 
14th FYP, through 2025. Industry groups are propos-
ing to increase capacity up to 1,400 GW by 2035. Due 
to the central government’s reluctance to rein in a 
province-level permitting boom, a large number of 
plants in advanced stages of construction are ready to 
be commissioned.

Yet the central government has also introduced mea-
sures that have significantly slowed the rate of new 
coal proposals and permits since 2016, and greatly 
increased coal plant cancellations. Thus China’s 
continued expansion of its coal fleet is not inevitable: 
the central government could strengthen its existing 
policies discouraging coal plant building, continue 
incentivizing low-carbon power over coal, and begin a 
transition toward clean energy. The path that China’s 
central government chooses could make or break 
Paris climate goals.
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APPENDIX 1
Proposed coal-fired capacity in China by status and 
province (Megawatts)

Province Announced Pre-permit Permitted

Announced  
+ Pre-permit 
+ Permitted Construction Shelved Operating

Cancelled 
2010–2019

Anhui 4,100 3,640 1,320 9,060 1,500 20,280 50,190 14,040

Beijing 0 0 0 0 0 0 0 0

Chongqing 0 0 130 130 1,820 1,815 13,140 4,840

Fujian 0 0 100 100 2,140 7,360 26,806 9,320

Gansu 0 0 0 0 2,350 13,460 18,653 22,050

Guangdong 0 1,420 0 1,420 6,830 13,620 60,096 24,400

Guangxi 2,000 700 2,000 4,700 0 2,180 19,235 8,510

Guizhou 0 1,320 700 2,020 2,600 17,520 31,370 33,440

Hainan 1,320 0 0 1,320 0 0 3,060 700

Hebei 800 820 700 2,320 4,460 1,400 44,476 8,720

Heilongjiang 0 0 295 295 1,630 1,830 18,660 7,935

Henan 0 0 0 0 7,880 700 63,305 24,140

Hubei 120 0 420 540 3,640 2,720 26,025 15,860

Hunan 0 2,060 4,000 6,060 2,100 600 19,065 10,270

Inner Mongolia 0 872 2,550 3,422 23,780 15,550 81,850 112,260

Jiangsu 0 365 0 365 80 4,640 78,579 24,940

Jiangxi 2,000 3,320 1,320 6,640 3,320 6,000 19,334 5,360

Jilin 1,210 30 200 1,440 0 0 16,746 9,390

Liaoning 60 1,700 2,100 3,860 2,430 450 30,525 12,550

Ningxia 0 0 180 180 5,020 4,740 25,870 9,820

Qinghai 0 0 0 0 0 4,700 3,160 3,745

Shaanxi 5,300 12,120 2,660 20,080 8,680 8,040 40,140 29,020

Shandong 0 1,480 3,190 4,670 11,670 18,990 90,619 25,430

Shanghai 0 0 0 0 0 0 14,310 0

Shanxi 2,000 2,000 700 4,700 11,870 27,500 58,842 24,700

Sichuan 0 0 0 0 2,000 4,000 11,425 5,200

Tianjin 0 800 0 800 860 0 11,634 3,450

Xinjiang 0 50 0 50 13,360 23,490 55,420 40,730

Yunnan 0 0 0 0 0 300 12,585 5,400

Zhejiang 0 57 0 57 1,320 2,000 42,244 10,420
Total 18,910 32,754 22,565 74,229 121,340 203,885 987,364 506,640

GEM, Global Coal Plant Tracker, July 2019.
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APPENDIX 2
Coal power capacity (MW) for China to keep warming 
to 1.5°C and well below 2°C, as determined by GEM 
based on IPCC SR1.5 pathways (median of 1.5°C no 
and low overshoot and lower 2°C, with no carbon 
capture and storage). At an average capacity factor of 

50%, the IPCC pathways for coal power can be met by 
retiring coal plants at an average of 17 years for 1.5°C 
and 21 years for well below 2°C, resulting in the capac-
ity phase-out schedule below specific to China.

CHINA
1.5°C 2°C

2019 1,027,000 1,027,000
2020 1,052,702 1,066,708
2021 1,071,979 1,096,490
2022 1,104,107 1,146,125
2023 1,004,708 1,104,821
2024 905,308 1,063,516
2025 805,909 1,022,212
2026 716,636 937,956
2027 627,364 853,700
2028 538,091 769,443
2029 448,819 685,187
2030 359,546 600,931
2031 301,073 515,229
2032 242,600 429,527
2033 184,126 343,825
2034 125,653 258,123
2035 67,180 172,421
2036 59,028 152,272
2037 50,876 132,124
2038 42,724 111,975
2039 34,572 91,827
2040 26,420 71,678
2041 21,136 66,483
2042 15,852 61,288
2043 10,568 56,093
2044 5,284 50,898
2045 0 45,703
2046 0 37,462
2047 0 29,221
2048 0 20,980
2049 0 12,739
2050 0 4,498
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APPENDIX 3
Coal power generation (TWh) for China and the 
world to keep warming to 1.5°C and well below 2°C. 
The pathway for the world is from the IPCC SR1.5 
pathways (median of the 1.5°C no and low overshoot 
and lower 2°C, with no carbon capture and storage). 

The pathway for China was determined by GEM and 
assumes a 50% capacity factor and that every coun-
try retires its coal plants at the same age to meet the 
global IPCC coal power pathways, resulting in the coal 
power generation schedule below specific to China.

CHINA GLOBAL
1.5°C 2°C 1.5°C 2°C

2019 4,498 4,498 8595 9701
2020 4,611 4,672 8609 9891
2021 4,695 4,803 7892 9181
2022 4,836 5,020 7010 8387
2023 4,401 4,839 6533 7663
2024 3,965 4,658 6015 7304
2025 3,530 4,477 5385 6760
2026 3,139 4,108 4632 6229
2027 2,748 3,739 4168 5749
2028 2,357 3,370 3524 5217
2029 1,966 3,001 2977 4636
2030 1,575 2,632 2431 4051
2031 1,319 2,257 2136 3747
2032 1,063 1,881 1750 3087
2033 806 1,506 1348 2399
2034 550 1,131 1132 1874
2035 294 755 783 1412
2036 259 667 688 1222
2037 223 579 587 1075
2038 187 490 485 960
2039 151 402 312 796
2040 116 314 199 670
2041 93 291 173 618
2042 69 268 147 566
2043 46 246 120 503
2044 23 223 84 434
2045 0 200 53 377
2046 0 164 52 317
2047 0 128 52 243
2048 0 92 47 171
2049 0 56 36 110
2050 0 20 14 38




