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China’s centrality in the climate crisis is hard to overstate. It overtook the United States as the
world’s leading emitter of carbon dioxide (CO,) 15 years ago, and after slowing in the mid-
2010s, an uptick in 2018 signaled a return to significant carbon dioxide emissions growth. By
2020, China was responsible for 31 percent of global carbon emissions from fuel combustion,
exceeding the combined emissions of the US, European Union, and Organisation for Economic
Co-operation and Development (OECD; 41 countries).! In the run-up to the Paris Agreement
in 2015, China pledged that its carbon dioxide emissions would peak around 2030. In a
virtual address to the United Nations General Assembly on September 22, 2020, president
and Chinese Communist Party general secretary Xi Jinping surprised the world with a new
pledge that China would scale up its Nationally Determined Contributions and “aim to have
CO, emissions peak before 2030 and achieve carbon neutrality before 2060.” These “30-

60” targets serve as the high-level goals that structure China’s economic and environmental
planning at every level.

To implement their goals, China’s central authorities need the support of the provinces.?
Although China has experienced a strong centralizing trend during Xi’s tenure, the provinces
retain the potential to be key bottlenecks—or key partners—for the success of national
policies.® But provincial interests and timelines do not always align with the center because
their circumstances, endowments, existing infrastructures, and economies vary widely.
Decarbonizing service-dominated megacities such as Beijing and Shanghai is unlike the
challenge facing impoverished Gansu or retooling the demographically shrinking agricultural
province of Heilongjiang.

This commentary examines provincial responses to the 30-60 neutrality and peaking pledges,
focusing on provinces that face different sets of pressures and opportunities around the low-
carbon transition to demonstrate the diversity of China’s challenges in addressing Xi’s carbon
pledges. In particular, the authors analyze carbon-intensive regions of the northern industrial
heartland such as Inner Mongolia, Hebei, and Shanxi as well as eastern and southern provinces
that have historically relied on energy imports (particularly coal) from other provinces and
countries to guarantee their energy security. This latter group includes both economic
powerhouses such as Jiangsu, which is core to China’s innovation and wealth creation drives,
and inland provinces such as Hunan, which has a more middling economy. This investigation
highlights two major themes:
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e For central authorities, mandates, quantitative targets, and disciplinary inspections
around energy consumption and air pollution have been important tools for securing
provincial compliance with national environmental and energy goals, and they will
remain so in the low-carbon transition. These tools are particularly important for
provinces that face the most economically difficult transitions. One major such group
is carbon-intensive northern heartland economies, such as Inner Mongolia, where a
central anti-corruption campaign against the provincial coal industry has heightened
the political salience of energy consumption control.

— That said, the political pressures used to force provincial compliance bring their
own risks: prompting, for instance, crude and unsustainable compliance strategies
such as residential heating cutoffs or industrial power rationing. This tension
will be important to watch as provincial and central leaders seek to balance
decarbonization and economic growth, especially given the power shortages that
have been afflicting most of the country since August.

e Provinces historically reliant on coal imports to fuel local thermal plants are shifting
the energy security strategies in their five-year plans (FYPs) to emphasize alternatives
such as electricity imports and renewable generation—a trend particularly evident in
parts of eastern and southern China. Power shortages in provinces across the country
since late 2020 can be solved without new coal additions, but coal will remain an
appealing short-term fix for provinces such as Hunan with tighter supply conditions.

To analyze these provinces, the authors reviewed official documents, plans, and media
coverage including leaders’ speeches. Official documents and plans contain a wealth of
information on the goals of higher levels of the government and the tasks of lower levels
to implement them. This information includes details about explicitly stated targets and
expectations, but a great deal of data can also be inferred from what is unsaid, especially
by comparing newly released documents with prior iterations. The extent and content

of media coverage can show which issues are highlighted and how issues are framed. To
explore provincial-level variation in coverage, the authors used China National Knowledge
Infrastructure’s (CNKI’s) provincial newspaper database to examine original stories from
each province’s leading newspaper during the first half of 2021. Together, these components
can clarify the paths being taken and avoided by provinces as they respond to Xi’s
decarbonization drive.

One brief note: this commentary was in production when a wave of power shortages struck
China in August and September 2021. The authors’ treatment of these shortages focuses on
central policy responses and their implications for initial provincial responses to the 30-60
pledges. Time and space constraints prevent us from examining the implications of provincial-
level responses to the shortages as well as any changes in provincial newspaper coverage
since these incidents. Both topics deserve further research.

Background

Chinese provinces are large socioeconomic units. In population terms, the median province,
Shaanxi, has 39 million people—more than Poland. The largest province, Guangdong, at 126
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million people, has an economy the size of Canada’s. In terms of global carbon emissions,
Chinese provinces are even more prominent. Emissions from fuel combustion and cement
production in Hebei in 2018 reached 912 million tons (mt), greater than Germany’s, largely due
to the province’s coal consumption, which accounts for around 90 percent of its emissions.*
While the scale of these numbers shows their significance, the governance challenge for China
comes as much from the wide range of circumstances that different provinces find themselves
in. Table 1 illustrates this diversity by showing data on the level of economic development,
power production, coal share, and renewable generation across 30 Chinese provinces. Map 1
shows this diversity from another perspective, indicating per capita gross domestic product
(GDP) as well as total emissions for each province.
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Table 1: China’s provinces: Key CO, emissions indicators

. Estimated GDP Electricity Non-fossil electricity Coal output
Province emissions (mt) (billion RMB) generatlon (tWh) generation share (1119

Year . 208 2019 2019

Hebei 912 350 311.8 11.6%

Shandong 902 705 7.5%

Jiangsu 764 11.5%

Inner Mongolia 724 172 14.4%

Guangdong 568

Shanxi 542 . 9.4%

Liaoning 521 c

Henan 491 . 8.5%

Xinjiang 422 .

Anhui 399 . 4.8%

Zhejiang 389 335.1 25.6% 0.0
Hubei 322 289.6 49.4% 0.4
Hunan 306 150.6 40.0% 13.7
Sichuan 296 367.1 86.3% 33.0
Shaanxi 276 211.9 12.1% 634.1
Fujian 261 240.6 41.6% 8.3
Guizhou 253 210.6 36.4% 129.7
Heilongjiang 248

Jiangxi 237

Guangxi 232

Yunnan 212

Jilin 196

Ningxia 192

Shanghai 191

Gansu 163 87 148.0 46.5% 36.6
Chongqing 161 236 1.5
Tianjin 154 141 0.0
Beijing 90 354 0.4
Qinghai 52 29 10.1
Hainan 42 555 0.0

Note: Emissions are estimates taken from the China Emissions Accounts and Datasets series (CEADS)
and only reflect energy combustion and process emissions in cement production. They are calculated
using official annual provincial energy activity statistics. Non-fossil electricity production share includes
hydropower, nuclear, wind, and solar only.

Source: CEADs provincial and sectoral emissions data; National Bureau of Statistics data (indicators:
regional domestic GDP X 4= 21E, electricity generation—accumulated value KEBE—RITHE
hydropower generation—accumulated value X AARBE—RITHE, solar generation—accumulated value
KPORER BBE—B1HE, wind generation—accumulated value R & BEB—R1HE, nuclear generation—
accumulated value ZBERBBE—RITME),; see Appendix for full citations.
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Figure 1: Provincial CO, emissions and GDP per capita
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Note: As noted in the text, Chinese provincial CO, emissions are often comparable to national CO,
emissions of other countries. In 2018, emissions from Hebei (912 mt) and Shandong (902 mt) were around
200 mt less than emissions from Japan (1706 mt) and 200 mt greater than emissions from Germany (710
mt). Henan’s emissions (491 mt) were similar to Saudi Arabia’s and Mexico’s, and Jilin’s (196 mt) were
similar to emissions from Pakistan and Ukraine. CO, emissions reported in this figure and in this note
reflect emissions from fuel combustion as well as cement production. International emissions estimates
are taken from the World Resources Institute’s Climate Analysis Indicators dataset (sector “total excluding
LUCF"). Chinese provincial emissions come from the CEADs database (Shan et al. 2018; Shan et al. 2020).
For more details on CEADs estimates, see Shan et al. 2018 and Shan et al. 2020.

Source: Yuli Shan et al, “China CO, Emission Accounts 1997-2015," Scientific Data 5, 170201 (2018), Yuli
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Shan, Qi Huang, Dabo Guan, and Klaus Hubacek, "China CO, Emission Accounts 2016-2017," Scientific
Data 7, 54 (2020), National Bureau of Statistics data, World Resources Institute, Climate Analysis
Indicators dataset, Climate Watch Platform, 2021, https../www.climatewatchdata.org/ghg-emissions (data
sources include CO, Emissions from Fuel Combustion, OECD/IEA, 2027).

Provinces are more than just lines on a map and geographic groupings—they are key power
players in China’s political system. While Xi has centralized authority and decision-making power
to himself, one man cannot govern a complex society of 1.4 billion people alone. Governance in
China is dominated by the Chinese Communist Party, with party decisions guiding subsequent
state actions. While ultimate authority officially rests with the 2,300-odd members of the Party
Congress, in practice leadership emerges from the more elite groups of the Central Committee
(about 200 people), the Politburo (25), the Politburo Standing Committee (7), and the party’s
leader since 2012, Xi Jinping. Inside the party-state, the central bureaucracies have relatively
few staff, forcing them to rely on provinces to rule over a hierarchy of officials ruling over cities,
counties, townships, and villages. Provinces serve as gatekeepers between these resource-poor
localities and the full coffers of the center. The political system’s design has tended to push
provincial officials to favor investment-heavy development to accentuate their own interests.®

Annual evaluations based on highly quantified targets shape the promotion opportunities

and financial rewards of these officials. For decades, the most prominent of these targets has
been GDP. Environmental targets have appeared on evaluation forms since the mid-2000s,
and with the urban air pollution crises of the early 2010s, they came to be viewed as critical to
domestic stability. Strict attention to urban air quality led to significant improvements on that
front by the start of the current decade.® The sources of much of the particulate matter that
led to such consternation—fossil fuel burning for electricity, transportation, and industry—are
also behind much of China’s carbon emissions, but the improvements in air quality have not
been replicated in the carbon data.

Environmental Governance and Central-Local Tensions in the North

Across much of northern China, decarbonization will force major transitions for economies
with high concentrations of energy-intensive and carbon-intensive heavy industry. Provinces in
this swathe of the country served as China’s industrial heartland during much of the socialist
era. China’s economic transformation since the late 1970s has weakened the north’s standing
in heavy industry and, indeed, throughout the economy. The share of national secondary
industry output—comprising mining, manufacturing, energy, and construction—from 15 major
northern provinces dropped from 45 to 34 percent between 1992 and 2020, slightly outpacing
its drop in national GDP share over the same period (43 to 35 percent).”

Nonetheless, northern China remains an important hub for energy-intensive and carbon-intensive
heavy industry. Thirteen of the fifteen northern provinces cited above had energy intensities
above China’s national level of 0.50 tons of coal equivalent per RMB 1,000, including all nine

of the country’s most energy-intensive provinces.? The drivers of this high energy intensity

are diverse, reflecting the diversity of the provinces themselves. Some provinces benefit from
good access to coal: more than three-quarters of national coal output comes from the northern
provinces of Shanxi (27 percent), Inner Mongolia (26 percent), Shaanxi (17 percent), and Xinjiang
(7 percent).? Others remain dominant industrial producers in specific energy-intensive and
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carbon-intensive sectors: the northern province of Hebei, for instance, produced around one-
fourth of national steel output in 2020, and another 20 percent came from its neighbors Shanxi,
Liaoning, and Shandong. Shandong and Henan are China’s two leading aluminum producers,
with combined annual national market shares in 2019 and 2020 of just under 40 percent.©

Figure 2: Provincial CO, emissions intensity

Estimated emissions intensity, 2018
(t/1,000 RMB of provincial GDP)
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Note: Emissions intensity refers to emissions per unit of GDP. Emissions estimates are taken from the CEADs
database (Shan et al. 2018; Shan et al. 2020) and only reflect energy combustion and process emissions in
cement production. They are calculated using official annual provincial energy activity statistics. For more
details, see Shan et al. 2018 and Shan et al. 2020.

Source: Yuli Shan et al, “China CO, Emission Accounts 1997-2015," Scientific Data 5, 170201 (2018), Yuli
Shan, Qi Huang, Dabo Guan, and Klaus Hubacek, "China CO, Emission Accounts 2016-2017" Scientific
Data 7, 54 (2020); National Bureau of Statistics data.
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These circumstances will make decarbonization particularly demanding for China’s north,
setting up clashes between central and local interests around the pace of the energy
transition. Indeed, these dynamics have already been at play in the tug-of-war between
central and local authorities in several northern provinces around energy consumption and air
pollution during the 13th FYP period (2016-2020). Over the past decade, Chinese authorities
have largely relied on energy consumption control, in particular, to implement their climate
goals. As the Chinese bureaucracy slowly operationalizes the neutrality pledge in the coming
years, its existing policy framework around energy consumption will remain central for near-
term carbon control, including for the peaking target.

Inner Mongolia represents an extreme example of provincial pushback to central energy
consumption priorities. The province relies on abundant natural resources (including coal)
and cheap electricity to attract energy-intensive industries. Researchers at the Inner Mongolia
Macroeconomics Research Center report that nearly 50 percent of all large-scale industrial
firms (M_ET) in the province are in sectors with high levels of energy consumption

(5 8EFE1T L), and that 87 percent of industrial added value from large and medium-sized

firms in the province comes from the energy and raw materials sectors.” These conditions
help explain why the province had overall carbon intensity in 2018 of almost four times the
national average (28.6 vs. 7.6). Provincial energy intensity trends are likewise an outlier. Data
from national statistical and energy authorities indicates a 21.7 percent decline in China’s
energy intensity between 2015 and 2019. Inner Mongolia, by contrast, saw an energy intensity
increase of 1.5 percent. It was the only province with an increase and the only province judged
by central authorities to have failed to meet centrally assigned “dual-control” targets for
reducing energy intensity and energy consumption in 2019.1

Inner Mongolia was also under pressure from central authorities at this time about corruption
in its coal industry.”® A series of corruption investigations were announced in the late 2010s,
targeting current and former senior officials in the province with coal industry ties.” In February
2020, provincial officials announced a comprehensive investigation of corruption in the sector
over the past 20 years, with provincial secretary Shi Qinfeng describing corruption as “the
biggest ‘tumor’ and source of pollution in the political environment.”” The central pressure
behind the investigation was made clear by the provincial party’s newspaper, which described
it as undertaken “according to suggestions from the Central Committee for Discipline and
Inspection,” the leader of Xi’s broader anti-corruption pushes since 2012.'° The investigation
was one of several drivers of supply disruptions that cut provincial coal output by 3.3 percent
in 2020, even as neighboring major producers Shanxi and Shaanxi saw 7-10 percent growth.”

The nexus of coal industry corruption and stubbornly high energy intensity across Inner
Mongolia’s economy had created pressure, even before the 30-60 pledge, for the province to
transform its development model. Xi Jinping’s 2019 audience with Inner Mongolian delegates
to the influential “Two Sessions” central legislative meetings included a call for the province
to seek a “new high-quality development path guided by ecological prioritization and green
development,” though these remarks focused on issues such as environmental protection and
air pollution rather than climate itself.® A year later, in 2020, central authorities summoned
Inner Mongolian officials to Beijing over the province’s high energy consumption levels and
publicly instructed officials to implement central mandates “without talking about special
conditions or making accommodations or giving breaks.”™®
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Transition pressures intensified in the months after the neutrality pledge. The pledge itself
strengthened the political mandate for energy consumption control nationwide. Xi reiterated
the anti-corruption campaign’s importance to Inner Mongolian delegates at the “Two
Sessions” central legislative meetings in March 2021, saying that he himself had reviewed the
province’s report to central authorities on their investigations.?° The authorities had reported
cases involving almost 1,000 cadres as of the end of April 2021.2" Inner Mongolia’s trailing
12-month coal output growth as of August 2021 was just 1.8 percent, again below Shaanxi (3.7
percent) and especially Shanxi (15.2 percent).?

Against this backdrop, provincial plans and regulatory pronouncements from 2021 signal

an acknowledgment, at least, of Inner Mongolia’s need for a new approach to growth. The
provincial FYP, released in 2021, features Xi’'s mandate about “ecological prioritization and
green development” as one of its leading themes. It is the sole task specific to the province in
the plan’s opening paragraph, listed alongside core national aims such as “comprehensively
building a moderately prosperous society.” The plan’s introductory overview explicitly criticizes
the province’s former industrial model as “crude” in its reliance on resource exploitation for
industrial development. The plan dedicates its third chapter to “a strategy for ecological
civilization construction,” placing the topic immediately after the introductory overview and the
second chapter on innovation. The “ecological civilization construction” chapter encompasses
climate as well as a wide range of other priorities, with sections on “ecological protection

and restoration,” “consolidating and improving environmental quality,” and “advancing green,
circular, low-carbon development.”?® A later section on “transforming and improving traditional
industry,” in the plan’s fifth chapter, leads with an invocation of the neutrality and peaking goals:

Based upon energy resource advantages, and revolving around the carbon peaking
and neutrality medium- and long-term goals for confronting climate change,
strengthen the dual-control system of energy consumption and force the transition
and upgrading of the industrial structure.?*

Provincial Five-Year Plans

Government authorities at a variety of levels in China—from central to local—publish
five-year plans, or FYPs, to define their major economic and social governance priorities
over five-year periods. Provincial FYPs, discussed in this commentary, are developed

by provincial officials and are generally composed of chapters (&), sections (&), and
subsections (7). As with most Chinese government documents, analysis benefits from
close reading of structure and wording that goes beyond their generally uncontroversial
prose. For instance, how are priorities ordered, and how do those orders change over time?
(Most provincial 14th FYPs presented innovation as their second chapter, an indicator of
the national emphasis on technological upgrading for China’s development.) How much
discussion does a given topic receive, and where does that discussion take place? How
does wording vary across different topics? (The national 14th FYP calls for “developing
offshore wind in an orderly fashion [BF &&]” and “safely and appropriately advancing the
construction of coastal nuclear plants”; the use of qualifiers such as “orderly” and “safely”
may suggest greater interest in a strong regulatory hand around growth in these sectors.?®)
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Inner Mongolia’s treatment of green development and carbon emissions in its 2021 plans
stands out compared to its recent annual and five-year plans. The province’s 13th FYP had

its “green development” chapter sixth.?¢ The 14th FYP dedicates a subsection to “actively
confronting climate change,” whereas the 13th FYP discussed carbon emissions control
primarily within sections on energy conservation.?” The 2020 annual plan only uses the word
“carbon” (%) once, in reference to carbon emissions trading; the 2021 plan uses it five times,
invoking neutrality and peaking work as part of the province’s “treatment of and assault upon
air pollution.”?® Both plans discuss the need to meet central energy consumption targets, but
the 2021 plan calls for a much broader array of actions toward that end: driving out excess
industrial capacity, canceling favorable electricity rates for high-energy industries, and energy-
efficiency retrofits for industrial facilities and buildings.?®

More concretely, the province has also announced a series of regulations in 2021 associated
with these priorities—particularly energy consumption control, for which the province was
publicly censured during the 13th FYP. Energy consumption control policies proposed in

a February draft document aim to shut down small plants and carry out energy-efficiency
retrofits in major facilities within a host of industries by 2023.3° The province subsequently
released unit-by-unit lists of industrial facilities to be closed by 2023, including 11 blast
furnaces with 6.6 mt per annum of iron production capacity.’ (The province produced 31

mt of steel in 2020, up from 17 mt in 2015.32) Representatives of Inner Mongolia’s provincial
Development and Reform Commission, its leading economic policy body, told reporters that
they had previously expected to peak around 2035 but will now target peaking before 2030.33
New energy consumption control policies do not directly mention carbon control. But Chinese
media reports on the neighboring province of Shaanxi cite the neutrality and peaking pledges
as drivers of stricter energy consumption control regulations in 2021. The pledges have
already helped force the suspension in Shaanxi of a $20 billion state-owned coal-chemicals
plant, which its sponsors have claimed is the largest under construction worldwide.?*

Yet despite the active language in policy documents, the challenges that this transition
poses to the province are evident from media coverage, or in this case, the lack thereof.
Inner Mongolia saw fewer media references to the neutrality pledge than any of the other
top five emitting provinces during the first half of 2021.3> The stories that were run were

thin, relative to other provinces’ coverage, on the challenges that taking actions consistent
with the pledges would entail for the province and its residents and businesses. The little
coverage that did touch on the subject tended to frame environmental activities in the more
traditional “particulate pollution” vein rather than writing directly about carbon and climate
change mitigation. Beyond these few ancillary mentions of carbon neutrality, the phrase only
comes up in what are essentially public relations materials for small projects by prominent
corporations, such as a “carbon neutral data center” built for Alibaba.*® An interesting
exception is a piece from February 9, 2021, in which a steel industry representative positively
describes policies, which in effect increase electricity prices for industry in Inner Mongolia
(e.g., by canceling subsidies for specific high-electricity industries), for encouraging high-
quality development and firm quality improvement.®”

The compliance challenges for central authorities illustrated so dramatically in Inner Mongolia
surface in a number of other provinces in northern China and beyond. Hebei has not seen the
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dramatic underperformance in energy intensity control that Inner Mongolia has witnessed.
But it has faced its own set of transition pressures around air quality and energy consumption,
reflecting in part the fact that the province envelops Beijing and thus is bound up in efforts
to boost air quality within the capital.*® The neutrality pledge has intensified the enforcement
of steel output restrictions used during the 13th FYP period to restrain air pollution from
local mills; the coastal city of Tangshan in Hebei, responsible for 13.5 percent of national steel
output in 2020, imposed production curbs of unprecedented severity for several months in
spring 2021 after central inspectors found firms operating in violation of air pollution control
measures.’® Hebei’s 14th FYP—approved in February 2021 before the Tangshan cuts but not
released until late May—dedicated an entire section to “accelerating progress on peaking and
neutrality,” with subsections on peaking and neutrality policy design, renewable electricity
growth, and carbon emissions and air pollution control in industry.*° It also pronounced

an intention to be “in the front ranks” nationally in peaking emissions, though this may be
perfunctory; analysis of public data by the Energy Foundation suggests that Hebei and 13
other provinces have already seen peak emissions.*!

Hebei’s media discourse on carbon neutrality was more extensive during the first half of
2021 than Inner Mongolia’s. One newspaper story mentioned extreme weather not simply as
a future threat but as already affecting everyone today, not as a “black swan” but instead a
“gray rhino.”#? It acknowledged that cutting carbon emissions will be difficult for Hebei and
that most prior environmental efforts related to air quality have been “end of pipe” solutions
that reduce particulate pollution but are not well targeted to carbon. This story was soon
followed in the same newspaper by a series on new opportunities that this transition brings
for companies and people in the province.

Hebei and Inner Mongolia’s neighbor, Shanxi Province, has more recently faced its own forceful
central censure over energy intensity and air pollution issues. In mid-July 2021, the Ministry of
Ecology and Environment published reports from central inspection teams visiting Shanxi and
seven other provinces, mostly in China’s poorer interior.*®> (All eight provinces had GDP per
capita figures in 2019 of at least 15 percent below the national average, with five of the eight
below the national median.) The reports—which followed similar inspection reports issued for
these provinces during the 13th FYP period—demanded rectification of a variety of failings

by provincial and subprovincial leaders on issues including ecological preservation, pollution
mitigation, and energy consumption control. Shanxi—a southern neighbor of Inner Mongolia and
one of China’s big three coal producers—received particularly intense criticism for its handling
of energy consumption and air pollution issues.** Notable findings included the following:

e The province has 178 planned projects in liang gao industries (A& 1T )—energy-
intensive and pollution-intensive sectors. If these projects are implemented, their energy
consumption will “significantly exceed the space for energy usage increases during the
14FYP period.” Among the 178 planned projects, 101 are already under construction or
are finished; 72 of those 101 have “incomplete procedures” (F£~%), indicating a failure
to comply with bureaucratic requirements for their stages of construction.

e Provincial economic and energy authorities “had not paid sufficient regard to coal
consumption control work, and the province’s actual coal consumption figures
were unclear.”
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e Sixty percent of sub-300-megawatt (MW) thermal power units in the province did not
meet energy efficiency standards.

e The province had approved 18 iron and steel projects since 2017 under national capacity
replacement regulations that required new capacity additions to be offset by capacity
retirements at specified ratios. Only one of these projects actually met those ratios.

Public inspection reports are important political tools that central authorities can use to pressure
local governments (and, in some cases, their allies in other central bodies) on energy and climate
issues. But they have drawbacks as well, as documented in a balanced review of this reporting
system by Shen and Jiang (2021).%° For instance, the threat of weakened promotion prospects
from failed inspections can encourage local authorities to adopt crude and unsustainable
measures to meet central demands, such as cutting off residential coal heating access or
shutting off city lights.#® They can also encourage statistical distortion by local authorities, an
ongoing issue that has delayed the rollout of China’s national emissions trading scheme.*’

Signals from central authorities in summer 2021 suggest an effort to ease some of the
pressures that these tools create. At least 20 of China’s 31 provinces introduced power usage
restrictions during August and September 2021. These moves primarily reflected high coal
prices that made generators unwilling or unable to operate as well as hydropower shortfalls
that hit southwestern China. But some provinces were also facing central pressure after
missing dual-control targets.*® (The role of these targets in the shortages is hotly debated,
with some analysts suggesting that their impact has been exaggerated by domestic fossil-
intensive interests.*®) In late July 2021, when shortages were affecting a narrower set of
provinces, the Politburo called for “correcting campaign-style carbon reduction”; this

phrase was widely interpreted as an injunction against aggressive carbon-reduction pushes
undertaken by local governments without regard to other priorities.>° It has reiterated

this call as part of its response to the energy crisis, albeit as a lesser priority compared to
boosting coal supply and relieving pressure on generator margins.> Updated central guidance
in September 2021 around the dual-control system stressed the need to control /iang gao
projects but also added mechanisms for flexibility—for instance, exemptions for provinces that
exceed their energy intensity targets or centrally assigned targets for renewable generation.>?

More generally, of course, central authorities remain concerned about balancing
decarbonization with economic growth and other state priorities. China’s immediate goal

of peaking before 2030 should be met comfortably; the International Energy Agency (IEA),
for instance, projects nationwide peaking in the mid-2020s.5 These conditions give central
players latitude to decide how to prioritize different elements of the energy transition,

with knock-on impacts for provincial economic transitions.>* (As of early October 2021, for
instance, Inner Mongolia has approved since late August 2021 additions of around 140 mt of
coal production capacity, equivalent to around 15 percent of the province’s 2020 production,
as part of national efforts to boost supply.>®) These dynamics, as well as the trade-offs around
“campaign-style carbon reduction” noted above, will be crucial to watch as both central and
local players seek a stable framework for decarbonization policies.
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Decarbonization and Energy Security for Eastern and Southern
Energy Importers

China’s biggest economic powerhouses are concentrated in one of its most traditionally
energy-insecure regions: its eastern and southeastern coasts.

Coal production is concentrated in the north and major hydropower resources in the inland
southwest. Onshore wind and solar—the fastest-growing sources of installed capacity in
China over the past decade—have reinforced the north’s energy advantages, with arid

and flat swathes of the north enjoying China’s strongest onshore wind and solar resource
potential. Inner Mongolia, for instance, was both China’s second-largest coal producer and its
largest wind and solar producer in 2020, accounting for 16 percent and 9 percent of national
production, respectively.>® In 2020, China’s top five solar- and wind-producing provinces—
accounting for 46 percent and 41 percent of national production of each type, respectively—
were all located in either the north (Inner Mongolia and Hebei), the northwest (Xinjiang,
Gansu, and Qinghai), or the southwest (Yunnan).*”

Yet China’s eastern and southeastern coasts include all four of China’s biggest provinces by
GDP and energy consumption: Shandong, Jiangsu, Zhejiang, and Guangdong. These provinces
are also China’s richest (excluding provincial-level cities), along with Fujian, another coastal
province wedged between Zhejiang and Guangdong. These provinces have historically relied
on energy imports of various kinds—importing primary energy in the form of coal and, more
recently, electricity from long-distance power lines. Indeed, the four east-coast powerhouses
generated power equivalent to just 70-80 percent of their own consumption in 2020. They
were in the bottom six on this metric nationwide alongside their inland neighbors Jiangxi and
Hunan, middling economies in south-central China.

These circumstances make energy security a particularly important policy concern for
many import-dependent eastern and southern provinces as they seek to adjust their energy
mixtures. Indeed, this past year has seen power shortages become an active concern across
China. Cold snaps in southern China as well as surging power demand last winter and (in at
least one province) pressures to meet 13th FYP dual-control targets prompted restrictions
on industrial and commercial electricity use across a number of provinces.>® The energy
shortages discussed previously have highlighted these concerns. The east-coast powerhouses
are by no means the only provinces suffering from this crisis; the worst-affected states have
been in Northeast China, where grid operators have been forced to ration even residential
power use.> But Shandong, Jiangsu, Zhejiang, and Guangdong introduced power usage
restrictions during August and September 2021, as did Hunan.

Unsurprisingly, then, energy security features prominently in FYP energy discussions

for several powerful energy-importing provinces. The 14th FYPs for both Jiangsu and
Guangdong, for instance, invoke “energy security” in the titles of their sections on energy.®°
For both provinces, however, local coal generation’s prominence among the listed steps for
guaranteeing energy security has diminished since the last FYP. Jiangsu’s 13th FYP led off its
treatment of energy security with a call to “maintain safe production and optimize and adjust
the energy production capacity of traditional provincial [sources of] energy including coal, oil,
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and gas.”® The corresponding discussion in the 14th FYP starts with the grid: “optimizing main
grid backbones and interprovincial transmission lines” and expanding electricity imports.5?

(Of course, electricity imports can include imports of coal power.) It subsequently discusses
Jiangsu’s goal of strengthening its gas sector to “become an important natural gas supply
pillar.” Coal is treated last, and discussion only covers coal supply chains rather than generation
capacity additions.®® To be sure, local coal generation is Jiangsu’s largest power source and will
likely remain so in the near term.®* But changes in the order of different topics within the plan
signal a desire to reduce its reliance on this source for guaranteeing energy security.

Guangdong shows a similar shift. Its 13th FYP discussion of energy security begins with
“safely developing nuclear energy” and “developing clean and efficient coal power.”® But the
discussion in the 14th FYP starts from “implementing renewable energy replacement [of fossil
energy]” and invokes Xi Jinping’s call from March 2021 to “establish a new-type power system
with new energy as the mainstay.”®® (“New energy” is often used in Chinese policy to refer to
recently developed generation technologies such as wind and solar as opposed to traditional
fossil or hydro generation technologies.) Again, coal is treated last, though unlike Jiangsu,
Guangdong does explicitly reference “the clean and efficient use of coal power” as opposed
to just coal supply chains in its energy security discussion.®”

The coastal powerhouses have seen some of the most robust discussion of climate change’s
implications and the need for carbon neutrality. Media in Jiangsu had one of the earliest
comprehensive discussions of carbon neutrality. A piece from January 2021 suggested

that the province should jump directly to net-zero carbon emissions and take the lead

in China’s carbon peaking, arguing that doing so would help the country in “becoming a
powerful modern socialist country by 2050.768 Many such stories appeared subsequently in
the Jiangsu provincial party mouthpiece (FfEHR), discussing the need to reduce carbon
emissions in industry, construction, and transportation; connecting climate change with
efforts to protect biodiversity; and positively framing carbon neutrality as an economic
opportunity (rather than just a costly move away from coal) through the promotion and
export of new energy equipment.

Coal’s reduced prominence in these provincial plans should not be attributed to the neutrality
pledge alone. The pipeline of coal power additions contracted nationwide in the late 2010s
as central authorities tightened controls over new projects after a construction boom in the
mid-2010s driven by provincial interests. Open-source analysis by Global Energy Monitor
(GEM) finds that new capacity proposals and new construction across the country dropped
80 percent and 72 percent, respectively, from 2015-2016 to 2018-2019.%° Severe overcapacity
within the coal sector can undercut profitability. State media reported that in 2018 around
half of China’s coal power firms were loss making and that liabilities-to-asset ratios across
the country’s entire power sector stood at 78 percent.”® (Surging coal prices in 2021 are
straining these margins even further; the China Electricity Council, the generator industry
association, cites reports from some firms of 50 percent year-on-year increases in per-unit
coal costs as of June 2021.7") National air quality action plans in 2013 and 2018 also singled
out regions including Jiangsu (both years) and Guangdong (2013 only) for special treatment
such as higher air quality standards and coal consumption reduction targets.”? Since 2019, no
coal power projects have appeared on Jiangsu’s annual priority project lists, which provinces
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use to endorse major investment projects within their jurisdictions each year.”* Power-sector
projects have instead included zero-carbon sources such as nuclear plant expansions and
offshore wind additions, grid build-outs, and gas transmission and power generation facilities.

Still, shifts in FYP language should not be taken to indicate a cold-turkey break from coal.

A nationwide rebound in coal power construction and permitting activity happened in

2019 and 2020 as authorities sought to weather headwinds from the US-China trade war
and COVID-19.74 As of January 2021, GEM data indicated a relatively small pipeline of new
permitted coal additions in Jiangsu: 0.5 gigawatts (GW) under construction and 2.1 GW
permitted against 75.2 GW operating.”> Guangdong’s 2021 major project list included no coal
power projects breaking ground, whereas after 2019 and 2020, the lists included 3.3 GW
and 3.5 GW of such projects, respectively.”® (To be fair, this was not just a coal phenomenon.
Guangdong included 4.9 GW of nuclear projects breaking ground in 2021, but no renewables
after including 4.8 GW and 1.8 GW of offshore wind breaking ground in 2019 and 2020,
respectively.) But it listed 2.6 GW of coal projects entering operation in 2021 and another 5.8
GW of continuing construction. Combined, these projects equaled 12.8 percent of the 65.7 GW
of provincial coal capacity in operation recorded in GEM data as of January 2021.77

Nonetheless, as shares of their existing capacity, the planned coal additions among major
coastal powerhouses are modest compared to the aims of many provinces in interior China.
The three major coal-producing provinces of Inner Mongolia, Shanxi, and Shaanxi had 57

GW of coal additions permitted or under construction as of January 2021, around 29 percent
of their operating capacity. But the largest shares—with pipelines equaling 36 percent of
operating capacity each—came from the south-central provinces of Hunan and Jiangxi, two
energy importers that suffered from the December 2020 power shortages. Hunan’s were
particularly severe; restrictions on commercial and industrial power use were announced a
week before they were adopted across most other affected provinces, and on December 19
grid operators announced a “wartime situation” (5&FHAR) in their efforts to protect residential
power access.”® The province’s straits reflected the cold snap and power demand surge
affecting much of southern and central China, as well as unique factors such as long-term
underperformance from the province’s ultra-high-voltage transmission line dedicated to power
imports. But they also reflected an unusually challenging climate for coal power operations,
which face elevated coal prices from long-distance transportation as well as suppressed
operating hours from competition with the province’s plentiful hydropower resources.”
National installed thermal power capacity (almost entirely coal) grew by 12 percent from 2016
to 2019, but Hunan’s fell by 1.8 percent over the same period; it was one of only three provinces
to see a decline, along with fellow southern hydropower giants Sichuan and Yunnan.&

Hunan’s 14th FYP reflects its concerns about energy security, with endorsements of significant
fossil expansion and limited attention to carbon emissions. Its major energy subsection—
“consolidate the energy security network” (Z5SLEETRIRFEM)—leads with strengthening its
import access but proceeds to a detailed discussion of steps to ensure that coal can better
serve as the system’s backbone reliability guarantor.?! These steps included completing four
ongoing coal-plant construction projects and advancing early stage work on another three;
the seven combined would entail 13.3 GW of total additions in a province with 22.8 GW of
operating coal capacity.®?
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To be clear, the pipelines of coal projects in Hunan, Guangdong, and elsewhere do not mean
that coal additions are the only ways these provinces can address power shortages. Indeed, as
noted above, coal power across China suffers from severe overcapacity, and further additions
will only strain margins further. Power shortages reflect supply shortfalls for meeting peak
demand that, as many analysts have argued, could be met more effectively through institutional
reforms that strengthen grid flexibility—for instance, by strengthening incentives for retrofitting
existing coal plants for more flexible operations, reducing barriers to interprovincial power
trade, and boosting distributed renewables development.®* Ongoing reforms on these fronts
have proceeded unevenly amid resistance from vested interest groups, though the August-
September crisis appears to have prompted real progress in some of these areas.®4

Hunan’s 14th FYP also deals much less with carbon emissions than those of the other
provinces reviewed in this report. The plan does not include a stand-alone paragraph or
subsection on climate change, as is done in the plans of Inner Mongolia, Shanxi, Hebei,
Guangdong, and Jiangsu.®® Instead, the end of its subsection on “advancing circular, low-
carbon development” includes one sentence on carbon emissions containing five brief
injunctions: for instance, “cut emissions intensity,” “implement the national carbon emissions
peaking plan,” and “actively construct a national climate investment and finance pilot.”8®

By contrast, Shanxi’s paragraph on advancing peaking and neutrality work includes six
sentences covering issues from accelerating coal consumption peaking to strengthening
emissions monitoring and evaluation mechanisms.®” Guangdong’s eight-sentence paragraph
features injunctions ranging from introducing a joint system for controlling emissions
intensity and total emissions (similar to the dual-control energy targets) to establishing

a provincial carbon capture “testing platform.”8® Jiangsu’s four-sentence paragraph

likewise invokes the establishment of dual-control targets for carbon emissions and calls
for establishing greenhouse gas emissions standards for major industries and products.®
The gap between these provinces and Hunan in their FYP language is also consistent with
the Energy Foundation’s analysis on emissions trajectories, which includes Hunan among
the provinces set for “late peaks” owing to “unbalanced resource endowments” and
“underdeveloped economies.”?°

Conclusion

China’s 30-60 pledge was formulated in a highly centralized manner by senior leadership,
supported by a research team at Beijing’s elite Tsinghua University.”’ But implementing this
commitment will require decades of coordinated campaigns across China’s bureaucracy.
Provincial leaders are key power brokers in this system. The ability of central authorities

to bend national emissions toward zero will rest in part on their ability to enlist provincial
leaders in these efforts. But China’s provinces are diverse—ranging from depressed ex-
industrial hubs in the northeast to hydropower bases in the southwest and economic
powerhouses on the east coast—and the challenges and opportunities in their efforts to
decarbonize can vary enormously.

Focused on two groups of provinces—the industrial heartlands of northern China and the
energy-importing provinces of eastern and southern China—this commentary has highlighted
several ways in which provinces will help determine the success of China’s decarbonization
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efforts. In the north, cutting carbon emissions requires a dramatic transformation of the
energy-intensive, carbon-intensive development models on which local officials have relied
for economic growth. Pressures around that transformation predate the 30-60 pledge but
have been intensified by the new targets. The most dramatic responses so far have come from
Inner Mongolia, the site of a major anti-corruption campaign in the provincial coal sector; its
development plans and regulatory announcements are signs of its intention to more seriously
tackle the painful work of economic transformation. Near-term implementation of the
pledges—in the north and throughout the country—is likely to build on the center’s existing
mix of quantitative targets and disciplinary inspections. These strategies fit well with China’s
political system and have delivered improvements in air quality and energy intensity over

the past decade. But they may also incentivize sporadic short-term scrambles (or statistical
fudging) to meet targets and avoid discipline, rather than encourage consistent and forward-
looking measures that support the decarbonization pledge’s underlying goals. The central
leadership’s concerns about “campaign-style carbon reductions” during this year’s energy
crisis highlight this tension, even if fossil-sector lobbying may be bringing the dual-control
system under more criticism than it deserves.

Similarly, in the south and east, the neutrality pledge has intensified pressures on provinces
that have relied on physical coal imports to reframe their energy security strategies around
electricity imports and low-carbon electricity where available. The return of power shortages
across the country over the past year—including in these provinces—makes energy security an
immediate issue. Coal additions are not the only potential solution to these shortages. China
has other tools, including expanding interprovincial power trade, instituting more flexible
power dispatch protocols, and stimulating distributed renewable development. But the
contentious politics of these steps explain why the traditional playbook of capacity additions
may retain its appeal for at least the 14th FYP period. This playbook offers a short-term
supply fix and a source of stimuli for local economies amid slowing GDP growth, and it is not
necessarily incompatible with China meeting its immediate climate policy priority of peaking
emissions before 2030. But if China is to meet its more ambitious, longer-term carbon neutral
goals, the country will need a comprehensive shift in its energy system. It will succeed only
with buy-in from the provinces—the gatekeepers of the transition.

Appendix
A. Emissions, Economic, and Energy Data Sources

This paper sources data from the following data sources for emissions, coal capacity, and
energy and economic activity in China.

e Provincial and Sectoral Emissions in China: the China Carbon Emission Accounts and
Datasets series (http://www.ceads.net/). Yuli Shan et al., “China CO, Emission Accounts
1997-2015,” Scientific Data 5, 170201 (2018), and Yuli Shan, Qi Huang, Dabo Guan, and
Klaus Hubacek, “China CO, Emission Accounts 2016-2017,” Scientific Data 7, 54 (2020).

e Installed and Planned Coal Capacity: Global Energy Monitor, Global Coal Plant Tracker,
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“Coal Plants in China (MW),” January 2021, accessed September 10, 2021, https://web.
archive.org/web/20210422224242if /https://docs.google.com/spreadsheets/d/1mD

LafuvyiLYezFmV6VXEnjIPcMy5QftwW4J2U3QujkO/edit#gid=0, and Global Energy

Monitor, Global Coal Plant Tracker, “Coal Plants in China (MW),” July 2021, accessed
September 10, 2021, https://docs.google.com/spreadsheets/d/ImDLafuvyiLYezFmV6V
XEnjlIPcMy5QftwW4J2U3QujkO/edit#gid=0.

- Global Energy Monitor’s Global Coal Plant Tracker reports on the global ownership
of coal plants greater than 30 MW based on open-source research and is the best
public, nonsubscription plant-level database of corporate coal capacity in China.

e Energy and Economic Activity: these were sourced from the National Bureau of
Statistics or from government statistical yearbooks.

- NBS data came from its website (https://data.stats.gov.cn/, accessed September
10, 2021) in the following locations:

Indicator #5%x

Domestic GDP

Dataset
Domestic GDP

Dataset Group

Annual Data (FEEHIE)

(REF=E—RIHE)

(ERAEFZE) (EINEF2E) Economic Accounts (B R&ZF &)
Year-end permanent Total Population Annual Provincial Data (9& £ EHIE)
population (BAO) Population (AO)

(FEXREEAO)

Regional GDP Regional GDP Annual Provincial Data (9'& FEHUIE)
(WXEFRE) (WXE~ZRE) Economic Accounts (ERZ5F1%E)
Secondary industry Regional GDP Annual Provincial Data (738 FEHIE)
added value (XA Z2IE) Economic Accounts (ER&Z5F1%E)
(EZrm LI ANME)

Raw coal production— Raw Coal Monthly Provincial Data (98 B E#4E)
accumulated value (RIE) Energy (FEIR)

Major Energy Product Output (BEREEF=RI8)

Crude steel production

Industrial Product

Annual Provincial Data (D& EEHIE)

value

(EMT=E—FRIHE)

(A=) Output Industry (Tl)

(A= @ E)
Aluminum materials Aluminum Monthly Provincial Data (& B E£04E)
production—accumulated | (§8#1) Industry (Tb)

Major Energy Product Output (BEREEF~GZ™8)

Electricity generation
—accumulated value

(KHEE—ZIHE)

Electricity Generation

(REE)

Monthly Provincial Data (9% B E%E)
Energy (REIR)
Major Energy Product Output (B&RE Ef-GRi=2)

Electricity consumption

(BHERE)

Major Energy Product
Cpnsumption
(FERERTmHEESE)

Annual Provincial Data (9& EEHERE)
Energy (REIR)
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continued from previous page

Indicator #5%x

Hydropower generation
—accumulated value

(KO EKBE—ZRIHE)

Dataset

Hydropower Generation

(KOEBE)

Dataset Group

Monthly Provincial Data (9% B E%iE)
Energy (EEIR) .
Major Energy Product Output (BEREEF~R™8)

Solar generation—
accumulated value

(KFHEERBE—RIHE)

Solar Generation

(KAKEE)

Monthly Provincial Data (2% B E#4E)
Energy (FEIR) .
Major Energy Product Output (BEEREE=FI™8)

Wind generation—
accumulated value

(NARBE—RIHE)

Electricity Generation

(RO KBE)

Monthly Provincial Data (9% B E4E)
Energy (REIR)
Major Energy Product Output (BEREE=RITE)

Nuclear generation—
accumulated value

(ZREXHEE—ZRIHE)

Nuclear Electricity
Generation

(ZEERBE)

Monthly Provincial Data (9% B E%E)
Energy (BEIR)
Major Energy Product Output (BEREEFRIE)

Data drawn from statistical yearbooks included the following:

Indicator $E1R

Total energy consumption
(BERETRAE)

Dataset

“Energy Consumption
by Province and Type”
(BINEFTRE)

Dataset Group

2019: Liu Wenhua (X3X4E) ed., China Energy
Statistics Yearbook 2020 (FREEERSZITEL
2020), 4-14

2015 to 2018: Liu Wenhua (XIX{E) ed., China
Energy Statistics Yearbook 2019 (FEEERSITE
¥2019), 4-22 to 4-25.

Installed thermal capacity

(RBENETE (KB) )

“Installed Thermal

Capacity by Region”

%t&@ﬁ%ﬁﬂ@% (K
)

Yang Kun (R) ed., China Electricity Statistics
Yearbook 2020 (FEBALZITHFLE2020), 2-5.

B. Five-Year Plans

The following provincial five-year plan outlines, annual plans, and major project lists (EAIN
H &) are cited in this paper (note that the 13th FYP outlines cover 2016-2020 and the 14th
FYP outlines cover 2021-2025):

Guangdong Province

e 13th FYP: “Guangdong Province Outline of 13th Five-Year Plan for Economic and
Social Development” (T REERZFNHSKEET=1THEENINE), January 13,
2018, accessed September 10, 2021, http://www.gd.gov.cn/gkmlpt/content/0/146/
post_146576.nhtmI#7.

e 14th FYP: “Guangdong Province Outline of 14th Five-Year Plan and 2035 Long-Term
Goals for Economic and Social Development” (T REERZFIIHtSABE TN RE
MXF2035F = BARNE), April 25, 2021, accessed September 10, 2021, http:/www.
gd.gov.cn/zwgk/wik/gbwij/yf/content/post_3268751.html.
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e 2019-2021 Major Project Lists

- 2019: “Guangdong Province 2019 Major Project Plan” (TFRZE2019FE S E1RIH
11x1), March 21, 2019, accessed September 10, 2021, http://drc.gd.gov.cn/ywtz/
content/post_2264242.html.

- 2020: “Guangdong Province 2020 Major Project Plan” (T /=& 2020F & = #1180
Bit&l), March 15, 2020, accessed September 10, 2021, http://drc.gd.gov.cn/ywtz/
content/post_2915278.html.

- 2021 “Guangdong Province 2021 Major Project Plan” (T R& 2021 F£E S Z 18 E 1T
XIZR), March 15, 2021, accessed September 10, 2021, http://drc.gd.gov.cn/gkmlipt/
content/3/3253/post_3253184.htmI#877.

Hebei Province

e 14th FYP: “Hebei Province Outline of 14th Five-Year Plan and 2035 Long-Term Goals for
Economic and Social Development” (AItZERZFIHS KBS UM AFEMXAN=-0O=
FEREEITNE), May 29, 2021, accessed September 10, 2021, http://hbrb.hebnews.cn/
pc/paper/c/202105/29/content_86825.html.

Hunan Province

e 14th FYP: “Hunan Province Outline of 14th Five-Year Plan and 2035 Long-Term Goals
for Economic and Social Development” (HEEEERZLFNHEEABETENAEMRIFTIZ
O=AFEE2BITE), March 25, 2021, accessed September 10, 2021, http:/www.hunan.
gov.cn/xxgk/tzgg/szbm/202103/t20210325 15073892.html.

e 2021 Major Project List: Hunan Province Development and Reform Commission,
“2021 Major Project List” (2021 FHEREIRIME % 8), February 25, 2021, accessed
September 10, 2021, http://fgw.hunan.gov.cn/fgw/xxgk_70899/tzgg/202102/
t20210225_14611166.html.

Inner Mongolia Autonomous Region

e 13th FYP: “Inner Mongolia Autonomous Region Outline of 13th Five-Year Plan for
Economic and Social Development” (NEH BIaRKERESFNHSEBET=Z1"REM
FPE), March 2021, accessed May 26, 2021, https:/www.ndrc.gov.cn/fggz/fzzlgh/
dffzgh/201606/P020191104643414271152.pdf.

e 14th FYP: “Inner Mongolia Autonomous Region Outline of 14th Five-Year Plan and 2035
Long-Term Goals for Economic and Social Development” (NE & BiAXERZFHNES
EERETENAEMXF2035F 5 BItNE), February 7, 2021, accessed September 10,
2021, http://www.nmg.gov.cn/zwak/zfxxgk/zfxxgkm!/202102/t20210210_887052.html.

e 2020 Annual Plan: “Inner Mongolia Autonomous Region 2020 Economic and Social
Development Plan” (2020FARH BiaXKE RZFNHSKEITR), January 22, 2021,
accessed September 10, 2021, https:/www.nmg.gov.cn/zfbgt/zwgk/zzqwij/202012/
t20201208_315189.html.
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2021 Annual Plan: “Inner Mongolia Autonomous Region 2021 Economic and Social
Development Plan” (2021 AR B/ARERZLFMt s &K EitHl) February 5, 2021,
accessed September 10, 2021, http://www.nmg.gov.cn/zwagk/zfxxgk/zfxxgkml/202102/
t20210209_886583.html.
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Shanxi
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Development” (IAEEREFNHEESEABE =" HAEMINE), March 18, 2016, accessed
September 10, 2021, http:/www.jiangsu.gov.cn/art/2016/4/20/art_46606_2556039.html.
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for Economic and Social Development” CIABERZFNHEEABETENREMRINFTI=O
=REnsBIiRNE), February 19, 2021, accessed September 10, 2021, https://baijiahao.
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2019-2021 Major Project Lists

- 2019: “Jiangsu Province 2019 Major Project List” (I7H&2019FEARINE £ ),
August 28, 2018, accessed September 10, 2021, http://fzggw.jiangsu.gov.cn/
art/2019/8/28/art_51014_8695033.html.

- 2020: “Jiangsu Province 2020 Major Project List” (I75&2020FERINBE & 2),

February 21, 2020, accessed September 10, 2021, http://fzggw.jiangsu.gov.cn/
art/2020/2/21/art_4591_8979642.html.

- 2021 “Jiangsu Province 2021 Major Project List” (L& 2020FERIME % #), March
30, 2021, accessed September 10, 2021, http://www.jiangsu.gov.cn/art/2021/3/30/
art_76852 9719921.html.
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14th FYP: “Shanxi Province Outline of 14th Five-Year Plan and 2035 Long-Term Goals for
Economic and Social Development”(LLIFEEEREFNHSKES N AEMKFI20354
= BIRNE), April 9, 2021, accessed June 10, 2021, http://www.shanxi.gov.cn/sxszfxxgk/
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Notes

1. BP,

Statistical Review of World Energy 2021, accessed October 6, 2021, https:/www.

bp.com/content/dam/bp/business-sites/en/global/corporate/pdfs/energy-economics/

statistical-review/bp-stats-review-2021-full-report.pdf.

2. China officially recognizes 34 provincial-level units, 22 provinces, 5 autonomous regions,
4 municipalities, and 2 special administrative regions (Hong Kong and Macau) and claims
Taiwan as a twenty-third province. Our analysis focuses on and uses “provinces” to refer to
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10.

the 31 units of the People’s Republic of China mainland, although Tibet is usually excluded
due to missing data.

Seeg, e.g., Kyle A. Jaros and Yeling Tan, “Provincial Power in a Centralizing China: The
Politics of Domestic and International ‘Development Space,” China Journal 83 (2020):
79-104.

For Hebei emissions statistics, see the China Carbon Emission Accounts and Dataset
series (full citation in Appendix, Part A). German CO, emissions from energy combustion
and industrial processes in 2018 were 710 mt. World Resources Institute, Climate Analysis
Indicators data set, Climate Watch Platform, 2021, https:/www.climatewatchdata.org/
ghg-emissions (with data sourced from “CO, Emissions from Fuel Combustion,” OECD/
[EA, 2021).

Jaros and Tan, “Provincial Power,” 79-104.

Energy Policy Institute at the University of Chicago, Air Quality Life Index project, “China:
National Air Quality Action Plan (2013),” accessed September 10, 2021, https://aqli.epic.
uchicago.edu/policy-impacts/china-national-air-quality-action-plan-2014/.

National Bureau of Statistics (NBS) data (indicators: secondary industry value added [£8
ZrEIEIN{E] and domestic GDP [ER4™ 2 E]). Appendix, Part A, provides details on the
locations of all the indicators cited in this paper from the NBS or statistical yearbooks. The
provinces identified in this paper as “northern” are all provinces or provincial-level cities
(excluding Tibet) in four economic regions defined by the NBS:

e Coastal North (1b&BiGi8): Hebei and Shandong, as well as the provincial-level cities
of Beijing and Tianjin

e Northeast (FRILHEEX): Liaoning, Jilin, and Heilongjiang

e Northwest (KFgALHEX): Xinjiang, Qinghai, Ningxia, and Gansu (this region also
includes Tibet)

e Yellow River Midstream (EAH#): Inner Mongolia, Shanxi, Shaanxi, and Henan

This definition roughly accounts for eastern China with the traditional use of the Qin
Mountains and the Huai River as the dividing line between north and south.

NBS data (indicator: regional GDP [#IX4 = E{E]) and statistical yearbook data (indicator:
total energy consumption [BE]REZE S&E]). The two northern provinces and cities with
energy intensities below China’s median level were Henan (0.40) and the provincial-level
city of Beijing (0.21).

NBS data (indicator: raw coal production—accumulated value [[REF=E—Z1HE]).

NBS data (indicators: crude steel production [fHiH=2] and aluminum materials
production—accumulated value [£2# 78X ——2Z&iH&]).
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of Examination of 2019 Energy Consumption Total and Energy Intensity Dual-Control Goals”
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September 10, 2021 https:/www.ndrc.gov.cn/xxgk/zcfb/gg9/202102/t20210207 _1267081.
html. These targets are publicized, but the authors do not compare provincial energy
intensity declines from public data against these targets because of data discrepancies that
the authors were unable to reconcile. For instance, Guangdong Province reported in its 14th
Five-Year Plan that it experienced a 13.56 percent decline in energy intensity between 2016
and 2019. This is significantly below its decline of 16.77 percent for those years calculated
from public data. Guangdong Province 14th FYP, chapter 1, section 1, subsection 1; NBS data
(indicator: regional domestic GDP [#IX 42 1E]); and statistical yearbook data (indicator:
total energy consumption [BEIREEE 2 &]). (Full citations for all five-year plans, annual plans,
and major project lists in this report are given in Appendix, Part B.)

The authors thank a pair of anonymous reviewers for noting the relevance of Inner
Mongolia’s anti-corruption campaign in the coal industry for this paper.

Huang Yuxin (E5fI2), “Inner Mongolia Will Investigate Issues in Violation of Laws and
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Ibid.
NBS data (indicator: raw coal production—accumulated value [REF=E—Z1HE]).
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