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Abstract

As the largest developing economy and the biggest emitter of greenhouse gases, China is
contributing to global efforts to combat climate change by its commitment to curb carbon
dioxide emission before 2030 and achieve carbon neutrality before 2060. Besides the con-
siderations of fulfilling international obligations, China's 30/60 targets are the result of
continual evolution and upgrading of domestic decarbonization policies. To this end, China
is constructing a “1+N” policy system and upgrading existing policies such as “dual con-
trol” over energy consumptions, production capacity management, emissions trading, and
green finance. At the same time, China is facing challenges such as onerous workload, bot-
tlenecks of energy transition, regional imbalances, technological innovation and account-
ing and statistics of the GHG emissions. It is expected that these challenges will highlight
the importance of transforming development paradigms and accelerating research and
development, and will further stimulate the upgrading of China s policy system.

Introduction

Research indicates that since the industrial revolution the massive use of
fossil fuels has led to a significant increase in emission of carbon dioxide and
other greenhouse gases, resulting in a systemic change in global climate with
global warming being the main characteristic.! Given the severity and urgency
of the issue, the global goals for addressing climate change have been constantly
upgraded, from the “stabilization of greenhouse gas concentrations in the atmos-
phere at a level that would prevent dangerous anthropogenic interference with the
climate system” in United Nations Framework Convention on Climate Change
(UNFCCC),? to 2C goal in the Copenhagen Accord,’ then to the 1.5C goal* and
“to achieve a balance between anthropogenic emissions by sources and remov-
als by sinks of greenhouse gases in the second half of this century’ in the Paris
Agreement.

In October 2018, the IPCC released a special report indicating that in order
to achieve the 1.5C goal, global anthropogenic carbon dioxide emissions must
reach net zero around 2050.° The report played a crucial role in pushing for global
consensus and collective actions. In 2020, many countries made commitments
to carbon neutrality or similar goals when updating their nationally determined
contributions (NDCs). ’
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In September 2020, China announced its goal to curb carbon dioxide emis-
sions before 2030 and to achieve carbon neutrality before 2060. Overall, China’s
efforts to achieve carbon neutrality represent an extremely huge and complex
systemic project with the largest scale of carbon emissions reduction, its envi-
sioned quick speed of decline of carbon emissions, and the high costs for such
transitions.®

This article attempts to explain how to understand the 30/60 targets in the con-
text of China’s domestic policies, and how China plans corresponding road maps
and upgrades of existing policy systems, and, finally, what challenges China is
likely to encounter, and what problems areas are likely to be prioritized in the
process, thereby revealing the internal logic of China’s decarbonization goals.

1. Evolution of China’s decarbonization goals

1.1 Three stages of greenhouse gas emission reduction in developing countries

Since becoming a party to the UNFCCC in 1992, China has been actively
promoted energy conservation and emission reduction.’ Research shows that the
control of greenhouse gas emissions in developing countries generally passes
through three stages: first, the GDP grows, energy consumption grows and green-
house gas emissions rises; then GDP keeps increasing, but the growth rate of
energy consumption slows down and the greenhouse gas emissions reaches the
“peak”, gradually the process passes the inflection point, from rising to falling
stage; and finally, the GDP growth rate slows down, the growth rate of energy
consumption slows down or even drops accordingly, and the greenhouse gas
emissions continue to decline rapidly.'’ The evolution of China’s carbon reduc-
tion goals is basically consistent with this pattern.

1.2 Carbon reduction targets in China’s Five-Year Plan

Every five years, China’s central government enacts a new Five-Year Plan, and
a series of social and economic development initiatives, for the upcoming five
years. Before the reform and opening-up era, China’s Five-Year Plans focused
on the economy. Since the Sixth Five-Year Plan, which took effect in 1981, the
top-level blueprint has incorporated social development as a new dimension in
the plan.'' The Five-Year Plan is an important mechanism for setting economic
and social development goals and mobilizing resources. Since the 11th Five-Year
Plan, China has set targets for tackling climate change in every subsequent Five-
Year plan, and the State Council has formulated and implemented a comprehen-
sive work plan for energy conservation and emission reduction.!'?

1.2.1 Eleventh Five-Year Plan (2006-2010). energy intensity target

The 11th Five-Year Plan put forward the concept of energy conservation and
emission reduction for the first time, and set binding indicators such as reducing
energy consumption per unit of GDP by about 20 percent compared with the end
of the 10th Five Year Plan, and achieving 20 percent forest coverage. During
the 11th Five-Year Plan period, the national energy consumption per unit GDP
decreased by 19.1 percent, basically fulfilling the goals and tasks set in the 11th
Five-Year Plan. According to the Seventh National Forest Resource Survey
released in November 2009, the forest zone in China reached 195 million hectares,
and the forest stock was 13.721 billion cubic meters. The forest coverage rate rose
from 18.21 to 20.36 percent, achieving the goal of 20 percent forest coverage
two years ahead of schedule.'
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1.2.2 Twelfth Five-Year Plan (2011-2015): carbon dioxide intensity target

The 12th Five-Year Plan set the goal of increasing the use of low-carbon
energy and reducing fossil energy consumption: non-fossil energy would account
for 11.4 percent of primary energy consumption. Meanwhile, energy consump-
tion per unit of GDP would be reduced by 16 percent, and carbon dioxide emis-
sions per unit of GDP would be reduced by 17 percent. The forest coverage rate
would increase from 20.36 to 21.66 percent, and the forest stock would increase
from 13.7 billion cubic meters to 14.3 billion cubic meters. During the Twelfth
Five-Year Plan period, China’s actual carbon intensity declined by about 20 per-
cent. In 2015, the proportion of non-fossil energy in primary energy consumption
reached 12 percent, the forest coverage rate were 21.66 percent, and the forest
stock increased to 15.137 billion cubic meters—all of them exceeding the goals
of the Twelfth Five-Year Plan. In addition, the installed capacity of renewable
energy has accounted for a quarter of the world, and the newly increased installed
capacity of renewable energy accounts for a third of the world, laying a solid
foundation for the implementation of more ambitious carbon reduction goals.'*

1.2.3 Thirteenth Five Year Plan (2016-2020): “dual control” targets of energy
intensity and total energy consumption

The 13th Five-Year Plan sets binding targets for tackling climate change,
including the following: non-fossil energy would account for 15 percent of
primary energy consumption, energy consumption per unit of GDP would be
reduced by 15 percent, and carbon emissions per unit of GDP would be reduced
by 18 percent. The forest coverage rate would increase to 23.04 percent, and the
forest stock would increase by 1.4 billion cubic meters. “The Comprehensive
Work Plan for Energy Conservation and Emission Reduction during the 13th Five
Year Plan” proposed the “dual control” goals, i.e., the control of energy intensity
and total energy consumption. By 2020, the energy consumption per unit of GDP
would be 15 percent lower than that in 2015, and the total energy consumption
would be controlled within 5 billion tons of standard coal. According to the data
released by the National Bureau of Statistics, the total energy consumption in
2020 was around 4.97 billion tons of standard coal, completing the task of con-
trolling the total energy consumption in the 13th Five Year Plan. However, the
decline of energy consumption intensity was about 13.79 percent, and the task
of “energy consumption per unit of GDP is 15 percent lower than that in 2015”
formulated in the 13th Five-Year Plan had not been completed. CO2 emissions
per unit of GDP was reduced by about 22 percent, exceeding the target of 18
percent set in the Plan. By the end of the 13th Five-Year Plan, the coverage rate
of forest increased to 23.04 percent, and the forest stock exceeded 17.5 billion
cubic meters."

1.2.4 The Fourteenth Five Year Plan (2021-2025): new goals towards carbon
peaking and carbon neutrality

The 14th Five-Year Plan was adopted after China put forward the carbon
peaking and carbon neutrality goals, and was regarded as a key step to achieve
the goals. The 14th Five-Year Plan stipulates that “energy consumption and car-
bon dioxide emissions per unit of GDP will be reduced by 13.5 percent and 18
percent respectively, and forest coverage will be increased to 24.1 percent.”!¢
The above goals were repeated in the Working Guidance for Carbon Dioxide
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Peaking and Carbon Neutrality in Full and Faithful Implementation of the New
Development Philosophy jointly issued by the CPC Central Committee and the
State Council, with two goals added, namely, the proportion of fossil energy
consumption should reach about 20 percent and the forest stock should reach 18
billion cubic meters by 2025."7

To sum up, China’s carbon reduction goals reflect the process of transition
from relative goals (energy and carbon intensity goals), through “dual control”
goals of energy intensity and total volume, to absolute goals (carbon peaking
and carbon neutrality goals), with constantly upgrading controlling methods and
expanding controlled scope.

1.3 Proposal and concretization of China’s carbon peaking and carbon
neutrality targets

On 22 September 2022, President Xi Jinping pointed out in the general debate
ofthe 75th session of the United Nations General Assembly that “China will scale
up its national independent contribution by adopting more vigorous policies and
measures. We aim to have CO2 emissions peak before 2030 and achieve carbon
neutrality before 2060.”"*In a series of subsequent speeches,'”President Xi Jin-
ping repeated the above goals.

On 12 December 2020, in his speech at the Climate Ambition Summit, Pres-
ident Xi Jinping proposed more specific goals on carbon peaking and carbon
neutrality:

[Before 2030] China will lower its carbon dioxide emissions per unit
of GDP by over 65 percent from the 2005 level, increase the share of
non-fossil fuels in primary energy consumption to around 25 percent,
increase the forest stock by 6 billion cubic meters from the 2005 level,
and bring its total installed capacity of wind and solar power to over
1.2 billion kilowatts.*

On 22 April 2021, Xi Jinping delivered a speech at the Leaders’ Climate Summit,
clarifying the relationship between 30/60 targets and 14th Five-Year Plan and 15™
Five-Year Plan, as well as some possible policies and measures:

Last year,  made the official announcement that China will strive to peak
carbon dioxide emissions before 2030 and achieve carbon neutrality
before 2060. This major strategic decision is made based on our sense of
responsibility to build a community with a shared future for mankind and
our own need to secure sustainable development. China has committed
to move from carbon peak to carbon neutrality in a much shorter time
span than what might take many developed countries, and that requires
extraordinarily hard efforts from China. The targets of carbon peak and
carbon neutrality have been added to China s overall plan for ecological
conservation. We are now making an action plan and are already taking
strong nationwide actions toward carbon peak. Support is being given
to peaking pioneers from localities, sectors and companies. China will
strictly control coal-fired power generation projects, and strictly limit
the increase in coal consumption over the 14th Five-Year Plan period
and phase it down in the 15th Five-Year Plan period. Moreover, China
has decided to accept the Kigali Amendment to the Montreal Protocol
and tighten regulations over non-carbon dioxide emissions. China's
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Work Related to the Exclusion of Raw Material
Energy from Total Energy Consumption Control’,

national carbon market will also start trading.*'

The commitments of carbon peaking and carbon neutrality marks that China,
as the largest developing country in the world and the largest country in coal
production, consumption and trade, promises to the world to achieve the goal of
carbon neutrality in 40 years, to make significant contributions to achieving the
goal set by the Paris Agreement (to control the global average temperature rise
at a level of 2C compared with the pre-industrial level, and strive to control the
temperature rise at 1.5C compared with the pre-industrial level).?> Achieving the
goal of carbon peaking and carbon neutrality is a long-term, comprehensive and
systematic project, as well as a broad and profound economic and social change,
covering energy, economy, society, climate, environment and many other fields,
involving government, enterprises, the public and other entities, which requires
systematic and complete policy design.?

2. China’s policy system for carbon Peaking and Carbon Neutrality

2.1 Introduction to the “I+N” policy system of carbon peaking and carbon
neutrality in China

President Xi stated in his speech at the opening segment of COP15 in Kun-
ming in October 2021 that China would “put in place a ‘1+N’ policy framework
for carbon peaking and carbon neutrality.”** Since then, a series of climate-related
policy documents have been issued, stipulating many explicit quantitative targets.

“1” includes two top-level designs, namely, the Working Guidance for Carbon
Dioxide Peaking and Carbon Neutrality in Full and Faithful Implementation
of the New Development Philosophy (Working Guidance) issued by the CPC
Central Committee and the State Council on 22 September 2021, and the Action
Plan for Carbon Dioxide Peaking Before 2030 (Action Plan 2030) issued by the
State Council on 24 October 2021. “N” includes action plans for carbon peak in
key areas such as energy, industry, transportation, urban and rural construction,
agriculture and rural areas, implementation plans for carbon peak in key industries
such as coal, oil, natural gas, steel, non-ferrous metals, petrochemical industry,
building materials, as well as supportive plans of scientific and technological
support, financial support, green finance, green consumption, ecological carbon
sink, pollution reduction and carbon reduction, statistical and accounting,
standards and measurements, training and other supportive schemes regarding
carbon peaking and carbon neutrality.”

2.2 Current situation of China’s “1+N” policy system for carbon peaking and
carbon neutrality

After the release of the Working Guidance and the Action Plan 2030 as “1”, the
documents as “N” are growing. However, at present, there is no clear statement of
which documents belong to “N”.2¢In the Action Plan 2030, it was proposed that:

[T]he goal to peak carbon dioxide emissions permeates the whole process
and every aspect of economic and social development. Particular focus
will be placed on implementation of ten major peaking carbon dioxide
emissions actions, which are the action for green and low-carbon energy
transition, the action for energy saving, carbon emission mitigation and
efficiency improvement, the action for peaking carbon dioxide emissions
in industry sector, the action for peaking carbon dioxide emissions in
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‘How to Achieve Carbon Neutrality from 10 Bil-

urban-rural development area, the action for promoting green and
low-carbon transportation, the action for promoting circular economy
in carbon mitigation purpose, the action for advancing green and low-
carbon technology innovation, the action for consolidating and enhancing
carbon sink, the action for green and low-carbon society, the action for
promoting all regions peaking carbon dioxide emissions hierarchically
and orderly.”’

For a concise overview of the current status of the “I+N” policy system, the
paper has summarized the development of the system by the end of 2022 with the
“ten major peaking carbon dioxide emissions actions’ as the analytical framework
and the content relevance as the standard for screening. (See Annex.)

3. Upgrading of China’s policy instruments to achieve decarbonization targets

Since China has been controlling greenhouse gas emissions, it has gradually
formed a series of carbon reduction policy instruments system combining “com-
mand-and-control” instruments and market-based instruments. After the 30/60
targets were proposed, China has upgraded many policy instruments to meet the
requirements of more stringent greenhouse gas emission control.

3.1 From “dual control” of energy consumption to “dual control” of carbon
emissions

3.1.1 Establishment and development of China's energy consumption “double
control” system

With the rapid growth of energy consumption, the importance of energy con-
servation has become increasingly prominent, and more binding policy measures
are needed. For the first time, China’s 11th Five-Year Plan outlined energy con-
sumption per unit of GDP as a binding indicator, clearly requiring that energy
consumption per unit of GDP in 2010 be 20 percent lower than that in 2005,
strengthening the binding force of energy conservation goals.

During the 12th Five-Year Plan period, in order to further promote energy
conservation and consumption reduction, while continuing to take energy
consumption per unit of GDP as a binding indicator, controlling the total amount
of energy consumption had become the focus of energy conservation policies. In
October 2010, the Fifth Plenary Session of the Seventeenth Central Committee
of the Communist Party of China adopted the Proposal on the Twelfth Five-Year
Plan and put forward the requirements for reasonable control of total energy
consumption. In September 2011, the State Council issued the Comprehensive
Work Plan for Energy Conservation and Emission Reduction for the 12th Five-
Year Plan Period, which requires “to adhere to the combination of reducing
energy consumption intensity, reducing total emissions of major pollutants, and
reasonably controlling total energy consumption, to form an reverse coercion
mechanism to accelerate development and transform the mode of economic
development”.”® In January 2013, the State Council issued the Twelfth Five-
Year Plan for Energy Development, which proposed to implement dual control
of energy consumption intensity and total consumption, and stipulated the total
energy consumption during the Twelfth Five-Year Plan period.”

During the 13th Five-Year Plan period, China has formed a relatively com-
prehensive “dual control” system over energy consumption. In October 2015, the
Fifth Plenary Session of the 18th Central Committee of the Communist Party of
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accessed 12 January 2023.
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der&for=pc>, accessed 12 January 2023.
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na’s Carbon Neutrality (China Finance Press 2022)
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14 January 2023.
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65. Chunmei Jing and Yan Chen, ‘Seven Hurdles
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Year Plan’, in State Power Investment Cooperation
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China adopted the Proposal of 13th Five-Year Plan, and suggested that “the dual
control of total amount and intensity over energy and water consumption, as well
as lands for construction purpose.”**According to the Comprehensive Work Plan
for Energy Conservation and Emission Reduction for the 13th Five-Year Plan,

[...] the national total energy consumption control and energy
conservation goals should be broken down to all regions, major
industries and key energy consuming units. All regions should clarify
the annual work goals according to the tasks assigned by the state
and implement them layer by layer, and clarify the responsibilities of
the next level of government, relevant departments, and key energy
consuming units. The State Council should organize the assessment
of the provincial people’s governments for energy conservation and
emission reduction goals every year, and the assessment results should
be used an important part of the assessment of leading groups and
cadres. The provincial people s governments that fail to achieve the goal
of reducing energy consumption intensity shall be held accountable,
and those that fail to achieve the goal of controlling the total amount
of energy consumption assigned by the state shall be criticized publicly
and be summoned for regulatory talks.”'

3.1.2 Effectiveness of the implementation of the “dual control” system for energy
consumption

The growth of energy consumption slowed down significantly. During the
13th Five-Year Plan period, China required that the energy consumption
per unit GDP in 2020 be 15 percent lower than that in 2015, and the total
energy consumption be controlled within 5 billion tons of standard coal. In
2020, China successfully achieved the goal of total energy consumption,
with energy intensity down 13.2 percent from 2015, and basically achieve
the goals of the 13th Five-Year Plan. During the “13th Five-Year Plan”
period, China fueled an average annual economic growth of 5.7 percent
with an average annual energy consumption growth of 2.8 percent, and the
amount of energy it saved accounted for about half of the global energy
savings in the same period.

The proportion of coal consumption continues to decline. The proportion
of coal in the total energy consumption decreased from 69.2 percent in
2010 to 56.8 percent in 2020, exceeding the goal of reducing coal produc-
tion capacity and eliminating backward coal power production capacity
in the 13th Five-Year Plan. China’s carbon intensity in 2020 was 18.8
percent lower than that in 2015, a better result than the binding target set
in the 13th Five-year Plan (2016-2020). The figure was also 48.4 percent
less than that in 2005, which means that China had fulfilled more than its
commitment to the international community - to achieve a 40-45 percent
reduction in carbon intensity from the 2005 level by 2020. The drop in
carbon intensity translates to a total reduction of about 5.8 billion tonnes
of carbon dioxide emissions from 2005 to 2020. **

All regions actively implement the “dual control” policy of energy con-
sumption. Many provinces have successively introduced a series of meas-
ures to limit the energy consumption of energy-intensive enterprises, such
as differential electricity prices and other means to control the total amount
of energy consumption and reduce the intensity of energy consumption.
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demic Press 2021) 214-219.
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trality (China Financial and Economic Publishing
House 2021) 101.
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Materials Publishing House 2022) 128.
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57-58.
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uary 2023.
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Press 2022) 77.

However, it is still difficult to achieve control objectives in some areas.**

3.1.3 Necessity of transformation from “dual control” over energy consumption
to “dual control” over carbon emissions

In the 14th Five-Year Plan issued in March 2021, China proposed to “improve
the dual control system over total energy consumption and intensity, and imple-
ment a system that focuses on carbon intensity control, supplemented by total
carbon emission control”.>*At the Central Economic Work Conference at the end
of 2021, it was further proposed that “new renewable energy and energy used
as raw materials should not be included in the total energy consumption control,
and conditions should be created to realize the transformation from ‘dual con-
trol” over energy consumption to ‘dual control’ over total carbon emissions and
intensity as soon as possible, so as to accelerate the formation of an incentive
and constraint mechanism for reducing pollution and carbon emission.”**The
necessity of switching from “dual control” over energy consumption to “dual
control” over carbon emissions lies in:

* The “dual control” over energy consumption can no longer fully meet
the development needs of the economy. “Dual control” over energy con-
sumption restrains the total amount of energy consumption, including not
only traditional fossil energy, but also nuclear energy, renewable energy
and other non-fossil energy. Non-fossil energy is renewable and clean
energy, which should be encouraged. In addition, energy consumption
for the purpose of raw materials is also part of “dual control” over energy
consumption. Raw material energy refers to energy products such as oil,
coal and natural gas that are not used as fuels but used as raw materials
for production. In general, only about 20 percent of the carbon in this part
of fossil energy is emitted into the atmosphere as carbon dioxide. On the
contrary, the total carbon emission control focuses on the total consump-
tion of fossil energy. The implementation of total carbon emission control
can effectively avoid the shortcomings of the total energy control system,
and encourage the development of renewable energy while controlling the
consumption of fossil energy.

e The “dual control” over energy consumption has limited effect on reduc-
ing carbon emissions in non-energy fields. At present, China’s carbon
emissions from energy activities account for 88 percent of the total carbon
emissions, and non-energy fields such as industrial processes and land use
account for 12 percent of the total carbon emissions. With the promotion
of clean energy transformation, carbon emissions in non-energy fields
become a hard nut to crack for emission reduction. At present, the role of
“dual control” over energy consumption in reducing carbon emissions in
non-energy fields is very limited. On the basis of maintaining the effec-
tiveness of “dual control” of energy consumption, taking “dual control”
over carbon emissions as binding targets are a necessary condition for
achieving the 30/60 targets.

*  The “dual control” over carbon emissions is conducive to promoting the
development of green technology. The total amount and intensity con-
trol of carbon emissions will help promote the progress of low-carbon/
zero carbon/negative carbon technologies and their application in related
fields. With the development of renewable energy, energy storage and
hydrogen energy, especially the application of carbon capture, utiliza-
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tion and storage technology (CCUS) and bioenergy with carbon capture
and storage technology (BECCS), carbon emissions from fossil energy
consumption will be significantly reduced, and the coupling relationship
between energy consumption and carbon emissions will be further weak-
ened. The implementation of “dual control” over carbon emissions will
help promote the development of clean energy technology, as well as sci-
entific and technological innovation in green transportation, low-carbon
buildings, new materials and other fields, and drive the joint development
of upstream and downstream industries.*’

3.1.4 Progress in transformation from “dual control” over energy consumption
to “dual control” over carbon emissions

L]

The political decision-making process has been completed. After the Cen-
tral Economic Work Conference at the end 0f 2021 put forward the idea of
transition from “dual control” over energy consumption to “dual control”
over carbon emissions, it was proposed again in January 2022 at the 36"
collective learning of the Political Bureau of the Central Committee of
the CPC that “we should improve the standards regarding carbon dioxide
peaking and carbon neutrality, build a unified and standardized carbon
emission statistical accounting system, and promote the transformation
from ‘double control’ over energy consumption to ‘double control’ over
carbon emissions and intensity.”** In October 2022, the report of the 20th
National Congress of the CPC proposed that “We will exercise better con-
trol over the amount and intensity of energy consumption, particularly of
fossil fuels, and transition gradually toward controlling both the amount
and intensity of carbon emissions.”*

The key steps of optimizing measures for the transition from “dual con-
trol” over energy consumption to “dual control” over carbon emissions
have been put in place. In September 2021, NDRC issued the Plan for
Improving the Dual Control of Energy Consumption Intensity and Total
Amount, making arrangements for the new renewable energy not to be
included in the “dual control” over energy consumption. Considering the
renewable energy power consumption and green power certificate trans-
actions in each province (autonomous region, municipality directly under
the Central Government), for regions that have overfulfilled the incentive
renewable energy power consumption share, the consumption exceeding
the minimum renewable energy consumption share will not be included
in the region’s annual and five-year planning total energy consumption..*’
On 27 October 2022, the NDRC and the National Bureau of Statistics
issued the Notice on Further Improving the Work Related to the Exclu-
sion of Raw Material Energy from Total Energy Consumption Control,
which stipulates that “in the national assessment of of provincial people’s
governments for energy conservation goals during the 14th Five-Year
Plan period, the energy consumption of raw materials will be deducted
from the total energy consumption of each region, and the energy inten-
sity reduction indicators of each region will be calculated accordingly.
When calculating energy intensity, the consumption of raw materials will
be deducted from the total energy consumption of each region, but the
regional GDP will not be adjusted accordingly.”!

Technical details for transition towards “dual control” over carbon emis-
sion still need to be improved. The “dual control” system over carbon
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emissions is a policy instrument that affect significantly Chinas decar-
bonization targets, and its technical details are still in the design. Experts
believe that, considering the need of the carbon peaking target, China
can firstly focus on carbon emission intensity control, supplemented by
total amount control during the 14th Five-Year Plan period; then during
the 15th Five-Year Plan period, the focus would switch to total carbon
emission control.** At the same time, it is necessary to improve carbon
emission monitoring technology, establish a complete carbon emission
accounting system, and establish a reasonable total target decomposition
system.®

3.2 Continuous management of production capacity in energy-intensive
industries

According to Kaya formula, the decrease of carbon intensity per unit of GDP is
related to two factors: the intensity of carbon dioxide per unit of energy consump-
tion and the energy intensity per unit of GDP. The former reflects the low-carbon
degree of the energy system, while the latter can be seen as two factors: industrial
structure and energy intensity of each unit of output. Consistent with the emis-
sion reduction patterns revealed by this formula, during the 13th Five-Year Plan
period, the production capacity expansion of China’s energy-intensive consum-
ing projects was effectively controlled, and the transformation and upgrading
of key industries such as petrochemical, chemical, steel and other industries
were accelerated. For example, the goal of reducing the 150 million ton of steel
production capacity in the 13th Five-Year Plan was completed two years ahead
of schedule.*

In fact, China’s industrial restructuring reform has two sets of policy systems:
one is the control of excess capacity for the purpose of macroeconomic equilib-
rium, and the other is the control of so-called “outdated or backward production
capacity” which is energy-intensive and high pollution industries for the pur-
pose of environmental protection and tackling climate change. Since most excess
capacities are also energy-intensive and high pollution production capacity, the
two policy systems overlap in scopes and effects.

The State Council issued the Notice on Further Strengthening the Work of
Eliminating Backward Production Capacity in 2010.% In 2013, the Guiding Opin-
ions on Resolving the Serious Overcapacity was issued by the State Council.*
The NDRC and MIIT issued the Notice on Resolutely Curbing the Blind Expan-
sion of Industries with Severe Overcapacity in 2013.4In 2017, 16 ministries
including MIIT issued the Guiding Opinions on Using Comprehensive Standards
to Promote the Quit of Backward Capacity in accordance with Laws and Reg-
ulations.*® Later, 6 Ministries including NDRC issued the Notice on Resolving
Overcapacity in Key Fields in 2018.% The above policy documents set up a policy
system to control excess production capacity and backward production capacity.

In the process of capacity control of energy-intensive industries, the Chinese
government’s policy instruments are listed in the following:

3.3.1 Adjusting the negative list and strictly implement the approval procedure
The negative list prohibits or restricts industrial incremental capacity and
forces the existing capacity to be eliminated, transferred or upgraded, which
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constitute the “red line” for government approval and enterprise operation.

3.3.2 Dealing with the capacity under construction and new capacity by suspend-
ing construction, postponing construction, capacity replacement, etc.

Suspension and postponement are applicable to projects under construction
that violate laws and regulations or do not have complete approval procedures.
Capacity replacement is a mechanism that allows local governments to replace
newly added capacity with eliminated capacity under the national aggregate con-
trol. Production capacity replacement can take place between regions.

3.3.3 Differentiated treatments of “zombie enterprises” and backward produc-
tion capacity

“Zombie enterprise” is a terminology used by official documents in recent
years which refers to the enterprise that has lost their viability and is hard to oper-
ate in the foreseeable future, and includes three categories: first, enterprises that
should be liquidated and deregistered due to closure or revocation of license, etc.,
but failed to declare in time or to enforce the law to liquidate and deregister. For
these “Zombie enterprises”, the governments may strengthen the survey of their
financial positions and urge them to exit the market. Second, if the bankruptcy
application is not filed or the court does not accept the application, the govern-
ment may urge the enterprises to review the current situations and see if they
can file the applications again. Third, the distressed enterprises that are protected
from bankruptcy by bank credits or government supports belong to the narrow
sense of “zombie enterprises”, so improper supports should be canceled then the
enterprises should go. Backward production capacity refers to the production
capacity that does not meet the requirements of technology, environmental pro-
tection, product quality, safety production, etc., and can be applied to closure,
merger and reorganization and other measures.

3.3.4 Facilitating capacity transfer through regional cooperation

Capacity transfer may be realized by enterprise relocation, plant establish-
ment in different places, and industrial chain extension, which are jointly com-
pleted by the governments and enterprises. The governments of the regions where
the production capacity is transferred out and the regions where the production
capacity is transferred in are responsible for the supervision of industrial access
and exit, tax sharing, policy guidance, etc. The enterprises select the regions
where they move in, the partners, and the business methods according to the
market conditions and the governmental guidance. The markets such as property
rights trading, financing, technology, information, and legal service provide pro-
fessional services for the production capacity transfer.>

3.3 Upgrading and improvement of emission trading system

3.3.1 A brief review of the development of the ETS in China

In October 2011, the NDRC issued the Notice on Pilots Emission Trading,
approving the pilot emission trading in Beijing, Tianjin, Shanghai, Chongqing,
Hubei, Guangdong and Shenzhen. After 2-3 years of preparation, the pilot pro-
jects started trading from June 2013 to April 2014. By the end of 2020, the
cumulative trading volume of allowances of the seven pilot programs is about
430 million tons of CO2 equivalent, and the cumulative trading volume is nearly
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10 billion RMB.

In 2012, the NDRC issued the Interim Measures for the Administration of Vol-
untary Greenhouse Gas Emission Reduction Transactions and the Guidelines for
the Validation and Certification of Voluntary Greenhouse Gas Emission Reduction
Projects, which basically established the workflow of application, validation, fil-
ing, certification, issuance, etc. of China’s voluntary emission reduction projects.
The launch of voluntary greenhouse gas emission reduction (CCER) has enriched
the carbon trading market, reduced the performance costs of controlled emission
units, and improved the activity and operating efficiency of the carbon market.

The carbon trading pilots have improved the enterprise’s ability to implement
carbon assets management and participate in carbon trading. It has provided valu-
able experience for the design and operation of the nation-wide carbon market in
carbon emission verification, intensity-based allowances allocation system, and
offset mechanism based on voluntary emission reduction trading, and has trained
professionals and transaction intermediaries.

In December 2017, the National Carbon Emission Trading Market Construc-
tion Plan (Power Generation Industry) was issued, and the construction of the
national carbon market was officially launched. In April 2018, the division in
charge of carbon trading were transferred from the NDRC to MEE, according
to the Restructuring Plan of the State Council. In 2019, as the supporting infra-
structure for carbon emission trading, the national carbon emission registration
system and trading platform were designed and constructed in Hubei and Shang-
hai respectively. On July 16, 2021, the trading of national carbon market offi-
cially commenced. As for now, China’s carbon market is the one with the largest
amount of greenhouse gases covered in the world.*!

3.3.2 The role of China s carbon market in achieving carbon peaking and carbon

neutrality

* Changing the situation of excessively relying on “command-and-control”
means. When relying on “command-and-control” means, although car-
bon emissions can be controlled in the short term, the regulation costs are
high and the long-term effect is not so good. The implementation of carbon
emission trading system can play a decisive role in resource allocation by
market mechanism, urge energy-intensive and high emission enterprises to
strengthen emission management, and strengthen the innovation and appli-
cation of low-carbon technologies.

e The carbon price signal can reduce the emission reduction cost of the whole
society and mobilize the enthusiasm of enterprises to reduce emissions. Mar-
ket transactions are suppose to incentivize funds to flow into industrial enter-
prises with high emission reduction potential, and reduce the cost of emission
reduction in the whole society. In the long run, the carbon price signal can
incorporate carbon costs into corporate decision-making, promote green and
low-carbon technological innovation, and provide an effective tool to han-
dle the relationship between economic development and carbon emission
reduction.

e Carbon emission trading requires a third-party agency to verify the enterprise
energy consumption and emission data, which can provide accurate data that
support the government’s energy conservation and emission reduction and
even industrial policy adjustment.

* By building a carbon market offset mechanism, it can provide additional
financial support for forestry carbon sink, renewable energy and other carbon
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reduction technologies, and help regional coordinated development and eco-
logical protection compensation. On this basis, it may gradually increase the
proportion of auctioned allowance allocation and develop financial innova-
tion based on the carbon market, which can provide investment and financing
channels for industries and regions to transform to green and low-carbon
development and achieve carbon peaking and carbon neutrality.>

3.3.3 Ongoing and upcoming improvements in China's carbon market
China needs a stable, effective and flexible carbon market that can reflect the

marginal emission reduction costs and external costs to achieve carbon peaking

and carbon neutrality. Experts suggest that to realize these functions, China’s
carbon market should be reformed in the following aspects, and some of them
are in progress.

* The basic design of the ETS should change from the current intensity-based
allowance allocation to the more stringent absolute cap control.

* The accounting and verification method of carbon emissions should change
from carbon emission factor method and mass balance method to direct
measurement method represented by CEMS online monitoring, so as to
achieve strong comparability, high accuracy and high practicability.

*  The market participants should change from controlled emission enterprises
only to a diversified market subjects with equal emphasis on controlled emis-
sion enterprises, non-controlled emission enterprises, financial institutions,
intermediaries and individuals. A fair and reasonable carbon price will be
formed through sufficient market entities with different risk preferences and
expectations.

* Instruments transacted in the market should shift from focusing only on spot
market to a diversified structure of spot, futures and derivatives. The carbon
market should play multiple functions of swap and risk management.

* The allowance allocation mode should change from free allocation to “free
& auction” distribution.

e The coverage of ETS should shift from enterprises to emission facilities that
meet certain emission threshold.

* The role of financial institutions should shift from intermediary services for
account opening and settlement to more active management pattern such as
market makers.

e Intermediaries should shift from providing consultation and monitoring
services to more professional carbon neutrality services.

*  The market should range from one industry to eight industries, from regions
to the whole country, and from focusing on the domestic market to linking
with the international markets.>

3.4 Supporting carbon reduction goals with green finance

3.4.1 Development of green finance in China

In recent years, green finance has developed rapidly in China, including con-
tinuously improving the green finance standard system to provide an accurate
basis for the development of green finance; steadily promoting environmental
information disclosure and create an open and transparent market environment
for the development of green finance; constantly improving the incentive and
constraint mechanism, and guiding more financial resources to invest in green
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and low-carbon fields; encouraging innovation in green financial products and
services, and fostering and expanding green financial markets; carrying out
stress tests on energy-intensive industries in pilot provinces to explore benefi-
cial paths for orderly prevention of climate risks; promoting the regional pilot
of green finance to accumulate experiences for the construction of the national
green financial system; and deepening international exchanges and cooperation
in green finance and facilitating cross-border green investment and financing.**

By the end of 2022, the balance of China’s domestic and foreign green loans
was 22.03 trillion yuan,*and it supports saving more than 600 million tons of
standard coal and reducing carbon dioxide equivalent by more than 1 billion tons
every year.*

3.4.2 Greening financial system for 30/60 targets

Experts suggest that China’s financial sector should begin to plan a green
roadmap to support carbon peaking and carbon neutrality. Some of the recom-
mended measures are already being implemented.

* Revising green financial standards with carbon neutrality as the constraint.
The green credit and green industry standards should be revised according to
the carbon neutral goal, and the standards of green fund and green insurance
should be established. At the same time, the projects that meet these green
standards should not have a significant negative impact on other sustainable
development goals. In the process of formulating and revising green financial
standards, the environmental and climate objectives pursued by the standards
should be clearly stated, and how to implement the “no significant harm
principle” should be well defined. The corresponding technical indicators
or thresholds should be listed for all economic activities contained in the
green financial standards or directories as far as possible. In the formulation
of future green finance standards, full consideration should be given to the
elements of transformation finance and the need to protect biodiversity.

* Financial institutions should calculate and disclose the risk exposure
of carbon assets and the carbon footprint of major assets. The financial
supervisory authorities shall clearly put forward specific requirements for
financial institutions to carry out environmental and climate information
disclosure, including the information on green and brown assets held by
financial institutions, as well as the carbon footprint of these assets.

* Encouraging financial institutions to carry out environmental and climate
risk analysis and strengthen capacity building. In the second half of 2021,
the People’s Bank of China organized 23 major banks to run the first round
of assessment of the climate risk stress test. The pressure test is limited
to several industries, and the assumed external impact is mainly the rise
of carbon price. In the future, the climate stress test should be gradually
extended to all carbon-intensive industries, and the impact of other variables
other than carbon price should also be considered.

* Clarifying the operational guidance of “carbon emission reduction support
tool” and establish a more powerful green financial incentive mechanism.
The People’s Bank of China officially announced the launch of the “carbon
emission reduction support tool” in November 2021 to provide low-cost funds
for low-carbon projects such as clean energy and industrial energy efficiency
projects. In the process of implementing the “carbon emission reduction
support tool”, the key points should include: firstly, clearly defining the
purpose of the loan, including project loans, working capital, trade financing
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and other loan varieties in line with the investment directions. Secondly,
information disclosure standards for carbon emission reduction support tools
should be introduced to guide financial institutions to develop operational and
traceable measurement methods and disclosure procedures. Thirdly, selecting
qualified third-party institutions, or setting the standards that the third-party
institutions need to meet. And fourthly, expanding gradually the scope of
distribution of carbon emission reduction support tools, and allowing more
banks to participate in the implementation of carbon emission reduction
support tools.

» Foreign exchange regulatory authority, Sovereign funds and social security
funds should actively carry out sustainable investment to lead the participa-
tion of private sector.

* Encouraging financial institutions to explore transformation financing,
including setting up transformation funds and issuing transformation bonds.
To achieve carbon neutrality, it is not only necessary to support pure green
projects (such as clean energy, green transportation, green buildings, etc.), but
also to support the transformation of fossil energy enterprises to clean energy,
green low-carbon transformation of old buildings, energy conservation, emis-
sion reduction and carbon reduction projects of carbon-intensive enterprises.
Financial institutions should be encouraged to launch transformation funds,
transformation loans, transformation bonds, transformation insurance and
other financial instruments, and establish mechanisms to support transfor-
mation financing.>’

4. Major challenges facing China’s carbon peaking and carbon neutrality

4.1 China is under a huge pressure of transformation due to a very short time
window for carbon peaking and carbon neutrality

Many European countties reached its carbon peak in the 1980s and 1990s,
and realized it after its occurrence. After reaching the peak, carbon emissions
began to decline slowly after a long plateau period, and now it is about to move
towards carbon neutrality with rapid decline in emissions. The time span between
the carbon neutrality committed by the EU and the carbon peak is 65-70 years.
China has set a schedule for reaching the carbon peaking in advance. At pres-
ent, carbon dioxide emissions are still rising, and hard work needs to be made
to achieve the peaking. The time span for China between carbon peaking and
carbon neutrality is 30 years, which means that the plateau period after peaking
is very ting, requiring rapid reduction of carbon emissions. On the other hand,
energy intensity and carbon emission intensity of China’s GDP are quite high.
The energy intensity of China’s per unit GDP is more than twice of the world
average, and the carbon emission intensity per unit GDP is more than 3 times
of the world average. As a result, carbon peaking and carbon neutrality largely
depend on the transformation of economic development mode to reduce energy
consumption and carbon emissions.*®

4.2 Bottleneck in energy transition

In the 13th Five-Year Plan for Energy Development, the dual replacement
strategy of “replacing coal with oil and gas and replacing fossil energy with
non-fossil energy” was proposed.®

In terms of replacing coal with oil and gas, China has weaknesses in the sup-
ply of oil and gas resources. China has few oil and gas reserves, relatively poor
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mineral grade and high exploration and development costs. In 2019, China’s
domestic conventional oil development cost was more than 40 dollars/barrel.
With the exploration of the oil, the proportion of heavy oil and low abundance
oil has increased, the exploitation cost has increased, and the economic benefits
have declined accordingly. In 2019, China’s domestic crude oil production was
about 190 million tons, and the reserve/production ratio was only about 18 years.
Although the production capacity of natural gas has grown rapidly in recent
years, the increase in output is far less than the increase in consumption, and the
dependence on import continues to grow too fast. The reserve/production ratio
of natural gas in China is only about 36 years. The new production capacity in
the future will mainly come from complex gas reservoirs such as ultra deep,
low permeability, tight, high sulfur and volcanic rocks, which will significantly
increase the difficulty and cost of exploration and development.

The explosive growth of renewable energy installed capacity has brought great
challenges to the stable operation of the grid system. China’s power grid system
has sufficient flexibility resources, but lacks the mechanism to stimulate the use of
these flexible resources. The auxiliary service market, demand side management,
energy storage services, etc. need to be developed as soon as possible.*

4.3 Coordinating carbon peaking among different regions

China has a vast territory, and there are huge differences in energy endowment,
energy consumption, carbon emissions and forestry carbon sinks among regions.*!
Relevant research shows that the energy intensity of high-income regions in
China is lower than that of low-income regions.® In this case, there may be a
problem that low-income areas need to undertake more emission reduction tasks.
For example, in energy rich areas such as Shanxi Province and Inner Mongolia
Autonomous Region, their economic development is relatively backward, but the
carbon reduction tasks is more heavy, and the pressure of transformation may
be greater than that of developed coastal areas. Therefore, the top-level design
needs to take regional differences into consideration. On the basis of scientific
assessment of regional development stages, economic strength, energy structure,
resource endowments, etc., a roadmap for different regions to reach the peak
in different stages should be formulated, and the time limit and key tasks for
reaching the peak in different regions should be defined.*

The empirical research shows that the CO2 emission patterns of different
provinces in China conform to the inverted “U” shape of the EKC curve to a
certain extent, but there are obvious differences between the realization path
of the carbon peak goal and the value of peak point due to the factors such as
the economic development, industrial structure and population density. Experts
suggest that, in view of the imbalance of China’s economic development, the
realization 30/60 targets must be differentiated according to the specific conditions
of each province (autonomous region, municipality directly under the Central
Government).The high-tech leading regions represented by Beijing, Shanghai
and Tianjin are the forerunners in the implementation of carbon peaking and
carbon neutrality goals. They should take the lead in achieving technological
breakthroughs in carbon capture, carbon sink and other fields. The main task of
light industry leading provinces represented by Henan, Hunan and Fujian are
to realize industrial upgrading based on modern technologies such as artificial
intelligence. The heavy industry provinces represented by Hebei, Shandong and
Inner Mongolia are facing the heaviest carbon reduction task. They need to use
national policy support to develop green industries, including new energy, and
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complete the upgrading of high pollution and high emission industries as soon
as possible.*

4.4 Problems in scientific and technological innovation

The key technologies to achieve carbon neutrality can be divided into three
categories: The first is smart grid, energy storage and other technologies that
adapt to a high proportion of renewable energy. The second is to realize the
substitution of hydrogen energy and biomass energy for fossil energy in the
processes that are difficult to decarbonize in the fields of industry, transportation
and construction. Finally, negative carbon technology, including carbon cap-
ture, utilization and storage (CCUS), bioenergy with carbon capture and storage
(BECCS), etc.®

Technology development regarding carbon peaking and carbon neutrality also
faces challenges as listed in the subsequent sub-sections:

4.4.1 Gap between the domestic technical level and the international advanced level

The independent innovation ability of climate technology in China is relatively
weak. About 10 percent of the technical areas are in the international leading
position, 35 percent are in parallel, 55 percent are in the following position, and
the overall technology gap is about 15 years. Moreover, it is difficult to introduce
key technologies from developed countries, which is restricted by the willingness
of developed countries to transfer technologies, market competitions and other
factors.

4.4.2 The overall ratio of technology conversion into practice is not high enough
Firstly, the supply and demand of technology to deal with climate change
failed to be effectively matched. Although more than 30000 scientific and techno-
logical achievements at or above the provincial and ministerial level are produced
every year, and the number of patents is huge, only about 36 percent of the tech-
nologies have entered the industrialization stage, of which only 10-15 percent
can be widely promoted and produce economies of scale (the ratio is 40 percent
in developed countries). Secondly, the costs of technology R&D and application
are generally too high. Thirdly, the roles of market mechanism in technology
promotion, transformation and application are relatively limited. Fourthly, the
national technology intermediary agencies are underdeveloped, and the accredi-
tation and certification mechanisms for low-carbon technology products are not
standardized, which affects the efficiency of technology transformation.

4.5 Building carbon emission statistical accounting system

Authoritative and accurate carbon emission data statistics and accounting
system is a crucial foundation for achieving carbon peaking and carbon neutrality.
Prior to the proposal of 30/60 targets, China’s carbon emission statistical
accounting system mainly served the needs of compliance of UNFCCC, and
was carried out in the form of preparing a national greenhouse gas inventory.*’In
addition, during the construction of the pilot ETS and the national carbon market,
the MRV guidelines of relevant industries were published.

At present, the problems of carbon emission statistical accounting in China
are listed in the following sub-sections:
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4.5.1 Itis difficult to give consideration to both comprehensiveness and timeliness
in the selection of measurement methods

If the method of preparing greenhouse gas emission inventory to calculate
carbon emissions is adopted, the carbon emissions can be comprehensively and
accurately assessed, but the data acquisition and preparation process is com-
plex, and the calculation cycle is time-consuming, which is difficult to meet the
requirements of regular monitoring of carbon reduction goals. The method of
using the energy balance sheet to obtain the data of relevant activities and calcu-
late carbon emissions, although simple and timely, only involves carbon emis-
sions of several energy categories, such as coal, oil, natural gas and electricity.

4.5.2 The calculation of emission factors is difficult to meet the practical needs

The existing accounting methods rely on greenhouse gas emission factors,
which are provided by the relative authorities in a unified manner and are rela-
tively slow to update. Taking electricity as an example, with the growth of renew-
able power such as photovoltaic power generation, wind power and hydropower,
the power supply structure has changed significantly. The grid emission factors
are actually in the process of declining year by year, but the emission factors
cannot be updated in time, which is difficult to reflect the emission reduction
effect brought by the optimization of power supply structure.

4.5.3 The measurement methods specified for regions and industries are not clear
enough

The statistics and accounting methods for regions, as well as those for some
industries with special attributes, such as civil aviation, still need to be improved.®®

In order to meet the requirements of statistical accounting system in policy
formulation, assessment, and implementation of 30/60 targets, the NDRC, the
National Bureau of Statistics and the MEE jointly issued the Implementation
Plan for Accelerating the Establishment of a Unified and Standardized Statistical
and Accounting System for Carbon Emissions in August 2022, which aims to
build a unified and standardized carbon emission statistical accounting system
by 2023-2025. The key tasks include: establishing the national and local car-
bon emission statistical and accounting system, improving the carbon emission
accounting mechanism of industrial enterprises, establishing and improving the
carbon emission accounting method of key products, and improving the national
greenhouse gas inventory preparation mechanism.®

5. Conclusions

5.1 Upgrading from objectives to policies

China’s 30/60 targets are an upgrade of China’s carbon reduction goals that
have evolved gradually since the 11th Five-Year Plan. Carbon peaking and car-
bon neutrality are not only out of the needs for China to fulfill its international
obligations, but also will open up a new path for its long-term development and
bring new opportunities. Higher carbon reduction targets can help China reduce
foreseeable natural disasters, improve people’s quality of life, improve China’s
medium and long-term GDP and employment rate, and significantly reduce
dependence on imported and non-renewable energy.”’China’s policy instruments
to achieve decarbonization have been gradually developed from long-term car-
bon reduction practices, and have been upgraded and improved to be adaptive
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to 30/60 targets, combining the command-and-control approaches and market
incentives. As China’s carbon reduction goals face enormous challenges, it can
be predicted that the upgrading and improvement of policies will be a continu-
ous process. In the future, China should gradually establish a legal framework
suitable for the 30/60 targets, a multi-level governance system, and a mechanism
for equitable sharing of carbon reduction costs among regions and industries.

5.2 Will China achieve the goal of carbon neutrality?

Despite many challenges, research shows that China is expected to achieve
the goal of carbon neutrality in 2060.

At present, China’s annual carbon dioxide emissions are about 10 billion tons.
With the development of renewable energy and the use of other technologies, it
is estimated that 2.5-3 billion tons of carbon dioxide will be emitted in 2060.The
oceans can absorb 575-690 million tons, the terrestrial ecosystems can absorb
1.3 billion tons, and other natural processes outside the ecosystems can absorb
about 200 million tons, with a total absorption of about 2.2 billion tons. On this
basis, if the development of 500 million tons of CCUS projects are in place, it
can roughly achieve carbon neutrality.”
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" . . Time of
Category Title of the document Issuing authority e
Benchmark Levels and Advanced Levels of Energy Efficiency in Key Fields of Energy-Intensive Industries (2021 Version) NDRC, MIIT, MEE, SAMR, NEA 15 Nov. 2021
Opinions on Improving the System, Mechanism and Policy Measures on Energy Green and Low-carbon Transformation NDRC, NEA 30 Jan 2022
The 14th Five-Year Plan for Modern Energy System NDRC, NEA 22 Mar. 2022
The action for green Medium and Long-term Plan for the Development of Hydrogen Energy Industry (2021-2035) NDRC, NEA 23 Mar. 2022
and low-carbon energy Benchmark Levels and Advanced Levels in Key Fields of Clean and Efficient Utilization of Coal (2022 Version) NDRC 10 May 2022
transition NDRC, NEA, MOF, MNR, MEE, MHURD, MARA, China
14 Five-Year Plan for Renewable Energy Development Meteorological Administration, National Forestry and 1 June 2022
Grassland Administration
The Action Plan to Standardize Carbon Peaking and Carbon Neutrality in Energy NEA 20 Sept. 2022
Several Opinions on Strict Energy Efficiency Constraints to Promote Energy Conservation and Carbon Reduction in Key Fields NDRC, MIIT, MEE, SAMR, NEA 18, Oct. 2021
The action for energy Comprehensive Work Plan for Energy Conservation and Emission Reduction for the “14th Five-Year Plan” Period the State Council 24 Jan. 2022
saving, carbon emission Implementation Guide for Upgrading Energy Conservation and Carbon Reduction Transformation in Key Fields of Energy-intensive Industries
O . . NDRC, MIIT, MEE, NEA 3 Feb. 2022
mitigation and efficiency (2022 Version)
improvement Implementation Plan for Synergistic Efficiency through Coordinated Pollution Reduction and Carbon Reduction MEE, NDRC, MIIT, MHURD, MOT, MARA, NEA 13 June 2022
Advanced Levels, Energy Saving Levels, and Access Levels of Energy Efficiency of Key Energy-using Products and Equipment (2022 Version) NDRC, MIIT, MOT, MHURD, SAMR 17 Nov. 2022
The 14th Five-Year Plan for Green Industrial Development MIT 3 Dec. 2021

MIIT, NDRC, MOST, MOFCOM, National Health Commission,
MOEM, National Healthcare Security Administration, Nation-
The 14th Five-Year Plan for the Development of Pharmaceutical Industry al Medical Products Administration yand National Administra 22 Dec. 2021

tion of Traditional Chinese Medicine

Guiding Opinions on Promoting High Quality Development of Iron and Steel Industry MIIT, NDRC, MEE 7 Feb. 2022
The action for peaking Guiding Opinions on Promoting the High Quality Development of Petrochemical and Chemical Industry during the 14th Five-Year Plan MIIT, NDRC, MOST, MEE, MOEM, NEA 28 Mar. 2022
carbon dioxide emissions in Gu1:d1:ng Op1:n1:ons on legh Quah:ty Development of Chemigal Fiber Industry MIIT, NDRC 12 Apn:l 2022
. Guiding Opinions on High Quality Development of Industrial Textile Industry MIIT, NDRC 21 April 2022
industry sector - . .
Guiding Opinions on Promoting the High Quality Development of Light Industr MIIT, Ministry of Human Resources and Social Security, MEE, 8 June 2022
g op & ¢ ¥ P e ¥ MOFCOM, SAMR
Industrial Water Efficiency Improvement Action Plan MIIT, Ministry of Water Resources, NDRC, MOF, MHURD, SAMR 21 June 2022
Industrial Energy Efficiency Improvement Action Plan MIIT, NDRC, MOF, MEE, SASAC, SAMR 23 June 2022
Implementation Scheme of Carbon Peaking in Industrial Field MIIT, NDRC, MEE 7 July 2022
Action Plan for Green and Low Carbon Development of Information and Communication Industry (2022-2025) MIIT, NDRC, MOF, MEE, MHURD, SASAC, NEA 22 Aug.2022
Implementation Plan for Carbon Peak in Nonferrous Metals Industry MIIT, NDRC, MEE 10 Nov. 2022
G L Offi f the CPC Central C itt d G L
Guidance on Promoting Green Development of Urban and Rural Areas erllera ce ot the K entrat Lommittee and Genera 21 Oct. 2021
Office of the State Council
The action for peaking The 14th Five-Year Plan for Construction Industry Development MHURD 19 Jan. 2022
carbon dioxide emissions in The 14th Fl:ve-Year Plan for PrgmoFing Agricultural a.nd Rural Modernization the State Council 11 Feb. 2022
The 14th Five-Year Plan for Scientific and Technological Development of Housing and Urban Rural Construction MHURD 1 Mar. 2022
urban-rural development R o .. g
The 14th Five-Year Plan for Building Energy Efficiency and Green Building Development MHURD 11 Mar. 2022
area Implementation Plan for Agricultural and Rural Carbon Reduction and Carbon Sink MARA, NDRC 30 June 2022
Implementation Plan for Carbon Peak in Urban and Rural Construction MHURD, NDRC 13 July 2022
Implementation Plan for Carbon Peak in Building Materials Industry MIIT, NDRC, MEE, MHURD 2 Nov. 2022
. : The 14th Five-Year Plan for Green Transport Development MOT 29 Oct. 2021
The action for promotin
dl p b 8 Development Plan for Modern Comprehensive Transportation System during the 14th Five-Year Plan the State Council 18 Jan. 2022
green and fow-carbon Implementation Opinions of the Working Guidance for Carbon Dioxide Peaking and Carbon Neutrality in Full and Faithful Implementation of MOT, State Railway Administration, Civil Aviation Administra- .
transportation . . . 18 April 2022
the New Development Philosophy tion of China, State Postal Bureau
The action for promoting Circular Economy Development Plan of the 14th Five-Year Plan NDRC 1 July 2021
circular economy in carbon |\ ation Plan on Accelerating the Comprehensive Utilization of Industrial Resources MIIT, NDRC, MOST, MOF, MNRa MEESMOFCOM, STA 27 Jan. 2022
mitigation purpose
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The action for advancing The 14th Five -ear Plan for Scientific and Technological Innovation in Energy Field NEA, MOST 29 Nov. 2021
- MOT, NDRC, MEE, MHURD, MOT, Chinese Academy of

green and low-carbon Implementation Plan for Science and Technology Support for Carbon Dioxide Peaking and Carbon Neutralization (2022-2030) . . . R v 24 June 2022

technology innovation Sciences, Chinese Academy of Engineering, NEA

Th tion f lidati

€ action .or consetl a. ng Accounting Method for Economic Value of Marine Carbon Sink MNR 21 Feb. 2022

and enhancing carbon sink

The action for green and Working Plan for Strengthening Higher Education Talent Training System for Carbon Dioxide Peaking and Carbon Neutrality MOE 7 May 2022

low-carbon society Implementation Plan for National Educational System for Green and Low Carbon Development MOE 8 Nov. 2022
Implementation Opinions of the Working Guidance for Carbon Dioxide Peaking and Carbon Neutrality in Full and Faithful Implementation of CPC Jilin Provincial Committee and Jilin Provincial People’s 30 Nov. 2021
the New Development Philosophy Government ’
Implementation Opinions of the Working Guidance for Carbon Dioxide Peaking and Carbon Neutrality in Full and Faithful Implementation of CPC Hebei Provincial Committee and Hebei Provincial Peo- 5 Jan. 2022
the New Development Philosophy ple’s Government ’

General Office of Chongging Municipal People’s Government,

Joint Action Plan for Carbon Dioxide Peaking and Carbon Neutrality of Chengdu Chongging Economic Circle gqing P P 15 Feb. 2022

General Office of Sichuan Provincial People’s Government
Implementation Opinions of the Working Guidance for Carbon Dioxide Peaking and Carbon Neutrality in Full and Faithful Implementation of CPC Zhejiang Provincial Committee and Zhejiang Provincial

. 17 Feb. 2022
the New Development Philosophy People’s Government
Henan Province's 14th Five-Year Plan on Modern Energy System and Carbon Dioxide Peaking and Carbon Neutrality People’s Government of Henan Province 23 Feb. 2022
Implementation Opinions of the Working Guidance for Carbon Dioxide Peaking and Carbon Neutrality in Full and Faithful Implementation of CPC Hunan Provincial Committee and Hunan Provincial Peo- 22 Mar. 2022
the New Development Philosophy ple’s Government ar
Implementation Opinions of the Working Guidance for Carbon Dioxide Peaking and Carbon Neutrality in Full and Faithful Implementation CPC Sichuan Provincial Committee and Sichuan Provincial 31 Mar. 2022
Provincial (municipality of the New Development Philosophy People’s Government ar
direct under the central Implementation Opinions of the Working Guidance for Carbon Dioxide Peaking and Carbon Neutrality in Full and Faithful Implementation of CPC Jiangxi Provincial Committee and Jiangxi Provincial 6 April 2022
government, autonomous the New Development Philosophy People’s Government pri
region) carbon dioxide Implementation Opinions of the Working Guidance for Carbon Dioxide Peaking and Carbon Neutrality in Full and Faithful Implementation of CPC Guangxi Zhuang Autonomous Region Committee, 13 May 2022
peaking and carbon the New Development Philosophy Guangxi Zhuang Autonomous Region People’s Government
neutrality implementation Implementation Opinions of the Working Guidance for Carbon Dioxide Peaking and Carbon Neutrality in Full and Faithful Implementation CPC Inner Mongolia Autonomous Region Committee, Inner 28 June 2022
plan of the New Development Philosophy Mongolia Autonomous Region People’s Government
Implementation Plan of Carbon Dioxide Peaking in Jiangxi Jiangxi Provincial People's Government 18 July 2022
Implementation Opinions of the Working Guidance for Carbon Dioxide Peaking and Carbon Neutrality in Full and Faithful Implementation of CPC Guangdong Provincial Committee and Guangdong Pro- 25 July 2022
the New Development Philosophy vincial People’s Government i
Implementation Plan of Carbon Dioxide Peaking in Shanghai Shanghai Municipal People’s Government 28 July 2022
Implementation Opinions of the Working Guidance for Carbon Dioxide Peaking and Carbon Neutrality in Full and Faithful Implementation of CPC Chongging Municipal Committee and Chongging Munici- 29 July 2022
the New Development Philosophy pal People’s Government i
Implementation Plan of Carbon Dioxide Peaking in Jilin Jilin Provincial People’s Government 1 Aug. 2022
Implementation Plan of Carbon Dioxide Peaking in Hainan Hainan Provincial People’s Government 22 Aug. 2022
Implementation Plan of Carbon Dioxide Peaking in Tianjin Tianjin people’s government 25 Aug. 2022
Implementation Plan of Carbon Dioxide Peaking in Jiangsu Jiangsu Provincial People’s Government 2 Oct. 2022
Implementation Plan of Carbon Dioxide Peaking in Beijing Beijing Municipal People’s Government 11 Oct. 2022
Implementation Plan of Carbon Dioxide Peaking in Guizhou People’s Government of Guizhou Province 4 Nov. 2022
Implementation Plan for Carbon Dioxide Peaking in Inner Mongolia Autonomous Region People’s Government of Inner Mongolia Autonomous Region 17 Nov. 2022
Guiding Opinions on Promoting the High Quality Development of Central Government-owned Enterprises for Carbon Dioxide Peaking and
. SASAC 27 Nov. 2021
Carbon Neutrality
Implementation Plan for Accelerating the Establishment of a Unified and Standardized Statistical and Accounting System for Carbon Emissions NDRC, National Bureau of Statistics, MEE 22 April 2022
Supportive schemes Guidelines on Green Finance for the Banking and Insurance Industries China Banking and Insurance Regulatory Commission 13 May 2022
Guidelines for Tax Preferential Policies to Support Green Development SAT 31 May 2022
Opinions on Financial Support for Carbon Dioxide Peaking and Carbon Neutralization MOF 31 May 2022

SAMR, NDRC, MIIT, MNR, MEE, MHURD, MOT, China Meteoro- 18 Oct. 2022

Implementation Plan for Establishing and Improving the Measurement System for Carbon Peaking and Carbon Neutrality Standards X . i . .
logical Administration, State Forestry and Grass Administration

Table 1: Overview of carbon peaking and carbon neutrality policy system
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Abbreviation

MARA
MEE
MHURD
MIT
MNR
MOE
MOEM
MOF
MOFCOM
MOST
MOT
NEA
NDRC
SAMR
SASAC
STA

Ministry
Ministry of Agriculture and Rural Affairs
Ministry of Ecology and Environment
Ministry of Housing and Urban-Rural Development
Ministry of Industry and Information Technology
Ministry of Natural Resources
Ministry of Education
Ministry of Emergency Management
Ministry of Finance
Ministry of Commerce
Ministry of Science and Technology
Ministry of Transport
National Energy Administration
National Development and Reform Commission
State Administration of Market Regulation

State-owned Assets Supervision and Administration Commission

State Taxation Administration

Table 2: Overview of carbon peaking and carbon neutrality policy system
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