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New analysis by World Resources Institute (WRI) indicates that China can generate nearly USS1 trillion (¥6.5 trillion)
in net economic and social benefits in the year 2050 by pursuing more ambitious net-zero climate action. These benefits
include cost savings of $295 billion in fuel, operation and maintenance expenditures; the avoidance of 1.89 million
premature deaths; and the reduction of 4.7 gigatons (Gt) of carbon dioxide (C0,) emissions.

China's policy choices now, bath in terms of economic recovery efforts following the COVID-19 crisis and in its 14th Five-
Year Plan, will lock inthe future global emissions trend for many years. Stronger climate and air pollution control measures,
strengthened by provisions in the 14th Five-Year Plan, can put China on track to a healthier, cleaner future and help to
realize President Xi Jinping's vision for carbon neutrality by 2060. It will be particularly critical to avoid the development of
carbon- and energy-intensive infrastructure, such as coal-fired power plants and coal-to-chemicals facilities, as a means
to spur economic recovery.

Advanced economic regions, such as Beijing-Tianjin-Hebei, Guangdong-Hong Kong-Macao Greater Bay Area and the
Yangtze River Delta, can lead the way by peaking carbon emissions as soon as 2025 while creating millions of green jobs
per year throughout the next two decades.

Prioritizing actions in the renewable energy, industry, transportation and carbon removal sectors will put China in a good
position to reach its vision of net-zero emissions by 2060 while creating a stronger, more resilient and prosperous society.
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China is experiencing profound changes.

Over the past four decades, as the nation’s
economic development has taken off, its gross
domestic product (GDP) has grown rapidly,
urbanization has advanced and the percentage
of people living in extreme poverty has dropped
significantly. However, traditional economic
growth models have also led to rapid increases
in resource and energy consumption, pollutants
and CO, emissions, creating increasingly costly
environmental and climate risks. China’s total
energy consumption in 2019 was 4.86 billion
tons of coal equivalent, an increase of more than
700 percent compared with 1980 (NBS 2020). In
2018, China’s total energy-related CO, emissions
reached 9.8 Gt—the largest in the world (IEA
2020).

Looking to the future, China is initiating a
transition from high-speed to high-quality
economic growth (Xinhua News Agency 2020).
Its top leadership has proposed a “two-step”
development strategy with the goal of realizing
socialist modernization in 2035 and building

a prosperous and sustainable “ecological
civilization” by the middle of this century. On
September 22, 2020, in remarks delivered
before the United Nations General Assembly,
President Xi announced that China aims to
achieve carbon neutrality before 2060 and

to peak carbon emissions before 2030. This
marks the first time that Chinese leadership has
declared a goal to reach net-zero emissions, in
line with its commitment to the Paris Agreement
on climate change. Xi’s announcement is an
important step towards alignment with the latest
recommendations (IPCC 2019) from the world’s
leading climate scientists, which state that global
emissions must be cut in half by 2030 and reach
net zero by midcentury to avoid catastrophic
environmental impacts.

This is a pivotal moment for China, which is
currently facing national and international
upheaval from the global COVID-19 pandemic.
To comply with President Xi’s 2060 carbon-
neutral target, China must now propose a
more resilient, low-carbon and sustainable
mid- to long-term economic reconstruction
plan. In addition, it must update its nationally

WRl.org.cn

determined contribution (NDC) to align with the
2060 target as well as its detailed low-carbon
development strategy.

As our report shows, building a net-zero climate
future presents an unparalleled opportunity

for the nation to institute approaches that will
drive growth, innovation and prosperity for its
citizens in the coming decades. China can jump-
start this new growth trajectory by using its
COVID economic stimulus package, valued as of
November 2020 at $7 trillion (¥50 trillion), to
accelerate green investment. Building on this,
China can use the framework of its 14th Five-
Year Plan to lock in steady declines in emissions
and lead the way in realizing global climate goals.

WRI collaborated with a number of relevant
research institutions to create a vision for
China to achieve deep decarbonization by 2050.
We focused on low-carbon transition policy
choices in the 14th Five-Year Plan and potential
opportunities to enhance the NDC. The resulting
report is the first in a series of studies for the
WRI Vision 2050 project for China. It is our
hope that it will provide a scientific foundation
and intellectual support for national and local
government decision-making in China.

WRI experts synthesized earlier WRI research
and conducted new modeling exercises to
understand the wide-ranging effects of China’s
climate policies at national and subnational
levels.

At the national level, the report’s authors
adapted the Energy Policy Simulator (EPS), an
open-source system dynamics computer model,
to estimate the impact of various policies on
climate, society and the economy. The national
EPS focuses on CO, emissions. The authors also
drew on existing research (Song 2019) to provide
insights into China’s non-CO, emissions and
opportunities to reduce these. There are two
scenarios under the national EPS. The Stated
Policy Scenario (SPS) represents existing
policy frameworks and announced intentions,
including implemented policies, targets from the



13th Five-Year Plan, the current NDC targets and
other existing measures. The Strengthened
Ambition Scenario (SAS) reflects a policy
package that goes beyond stated policies in terms
of climate ambition. The analysis finds that the
SAS would not only create a range of social and
environmental benefits but also deliver a net
economic benefit as soon as 2023 when compared
with the SPS. It represents a better pathway for
China’s economy and people. It would also put
China on an emissions trajectory compatible with
limiting global warming to less than 2°C, based
on benchmarks provided by the Climate Action
Tracker (CAT 2020).

Neither the SPS nor the SAS incorporates China’s
2060 carbon-neutral target, which was announced
after the analysis was completed. However,

CO, emissions trends under SAS are potentially
compatible with the 2060 target.

Table ES-1 |

With its 2020 climate targets met, China

is on track to exceed the NDC targets it set
in 2015, and even more ambitious action

is feasible. China has achieved its 2020 climate
targets. In 2009, China proposed that by 2020,
CO, emissions per unit of GDP should be reduced
by 40—45 percent compared with 2005. In 2015, it
further proposed that CO, emissions peak around
2030 and that carbon intensity decrease by 60—65
percent compared with 2005. Data show that
China’s carbon intensity dropped by 48.1 percent
in 2019 compared with 2005, exceeding the 2020
target (40—45 percent) ahead of schedule. This
progress laid a strong foundation for China to
propose and achieve more ambitious climate goals.

Our analysis shows that China’s stated policies
will enable it to meet and even exceed the 2030

_ China's Current NDC Stated Policy Scenario | Strengthened Ambition Scenario

CO0, emissions trends Peak around 2030

Share of nonfossil energy in 2030 20%

Forest stock in 2030

(compared to 2005 level) (m)

Carbon intensity reduction in 2030

_RRKRO
(below 2005 level) 60-65%

Non-C0, GHG emissions trends
targets

Increase forest stock by
45 billion cubic meters

Not included in top-line

Peak before 2030 but
remain stable until 2032;
modest decline thereafter

Peak in 2026 at around 10.3 gigatons
of annual CO, emissions

24.6% 25%

Increase forest stock by 6

T g Increase forest stock by 6 billion m?
billion m

70.7% 72.9%

Grow modestly in 2020s,
stabilize in 2030 and
decline after 2040

Add target, stabilize in 2020-2025,
and start phase out

Note: CO, = carbon dioxide; GHG = greenhouse gas; NDC = nationally determined contribution; WRI = World Resources Institute.
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NDC targets it set in 2015 for every measure,
including carbon emissions peaking, nonfossil fuel
energy share, forest stock and carbon intensity.
This suggests that China could achieve even more
ambitious emissions reductions for 2030. (Table 1
and Figure 2.)

Implementing policies with the SAS will reduce
China’s CO, emissions significantly—to around
4.7 Gt in 2050—and help realize the 2°C target of
the Paris Agreement (Figure ES-2). This is critical
in order to mitigate natural disasters caused by
climate change, such as sea level rise, increasing
and more severe tropical storms and droughts, and
diminished water resources. If the SAS emissions
trend holds after 2050, China could achieve its
carbon-neutral vision by 2060 with the help of
negative-emissions technologies.

Policies that follow the SAS can yield
tremendous economic and health benefits
for China. Our analysis indicates that by
implementing policies aligned with strengthened
climate action, China could see a substantial

WRl.org.cn

economic windfall. By 2050, under the SAS, its
total economic gain could be as high as $980
billion (¥6.5 trillion in constant 2018 valuation).
These substantial sums could power robust
growth and development across China as well as
improved health for millions of its citizens.

Although the SAS requires significant investment
in capital equipment compared to the SPS, the
costs would be more than offset by savings on
fuel as well as operation and maintenance costs.
The net cost of an SAS path (including capital
equipment, fuel, operation and maintenance
expenditures) will become negative as early as
2023 and will continue to decline thereafter
(Figure ES-3), leading to a net savings of $295
billion (¥2 trillion in constant 2018 valuation)
in the year 2050 and a cumulative net savings
of $530 billion (¥3.5 trillion in constant 2018
valuation) during the modeled period (assuming
an 8 percent discount rate).

More ambitious climate policies would also
reduce particulate emissions, such as PM2 ., PM,,,
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black carbon, nitrogen oxides, sulfur oxides and
volatile organic compounds, which would improve
air quality and could help avoid the premature
deaths of up to 1.89 million people before 2050,
representing a benefit of $240 billion (¥1.6 trillion)
in avoided health impacts.*

Last but not least, policies under the SAS will
reduce around 4.7 Gt of CO, emissions in 2050.
This will help save $445 billion (¥2.9 trillion)
from avoided climate damages.®

China can take action now to peak its
emissions early. To achieve its climate vision,
China should focus on key emissions reduction
opportunities and implement measures for mid-
and long-term low-carbon development as soon
as possible. Our report identifies specific areas
that China can improve now to meet its climate
goals. Among these are continuing to maintain
a downward trend in coal consumption, with a
maximum of 2.4 billion tons of standard coal

burned annually by 2030; increasing the proportion
of electricity in the end-use energy consumption

to 30 percent by 2030 and increasing the energy
efficiency of various transportation vehicles and

the proportion of new energy (pure electric, hybrid,
hydrogen fuel, etc.) vehicles in road transportation
by 20 percent as of 2030.

The 14th Five-Year Plan period will be
critical for early peaking and long-term
deep decarbonization. During the 13th Five-
Year Plan period (2016—20), China adopted a
series of policy measures focused on climate,
including establishing targets to reduce carbon
intensity, advancing the establishment of a
carbon market, accelerating climate adaptation
and raising public awareness of climate change.
Our study shows that during the 14th Five-Year
Plan period (2021-25), China can build on these
actions to achieve its carbon emissions peak and
transition to a deep emissions reduction path as
soon as possible. Following this path, China’s CO,
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emissions can be restricted to around 10.3 Gt by
2025, and the carbon emissions per unit of GDP
can be expected to drop 22 percent. In addition,
the share of nonfossil fuels in China’s primary
energy consumption could increase to about 20
percent. To realize these goals, power generation,
industry, transportation and carbon removal

should be on the front lines of climate mitigation.

Reducing emissions in China will rely on
changing how electricity is generated.
Electricity production is the largest contributor to
China’s CO, emissions. Under the current policies,
although coal power generation shows a downward
trend, it has occupied an important position in the
energy system due to its stability and cost advantages.

Achieving China’s climate goals requires that the
proportion of power generated by fossil fuel be
less than 10 percent by 2050. This will reduce
approximately 820 million tons of greenhouse gas

WRl.org.cn

2034

2036 2038 2040 2042 2044 2046 2048 2050

(GHG) emissions annually and contribute up to 15
percent of the total emissions reduction potential.
At the same time, with advances in renewable
energy technology and the continuous decline of
generating costs, it is expected that wind and solar
power can achieve cost parity on the grid by the end
of the 14th Five-Year Plan period.

To realize the SAS, the primary task is to reduce
fossil fuel power generation, especially coal power.
Specific measures include limiting new coal-

fired power plants and retiring existing coal-fired
power plants early. In the future, applying market
mechanisms to optimize the power dispatch
strategy (i.e., prioritizing the delivery of more
cost-effective renewable energy) will be key to deep
decarbonization in the power sector. Under the SAS,
in addition to the normal decommissioning process,
an additional 1,500 megawatts of coal-fired power
installed capacity is forcibly retired annually from
the dispatch mechanism.



Improving China’s industrial energy
efficiency can substantially reduce
emissions. Industry is currently the largest source
of GHG emissions and the main source of CO,
emissions in China. To reduce industrial emissions,
the country must find ways to lower the demand
for industrial products (steel, cement, plastics,
chemicals, etc.), develop alternatives for industrial
products and reduce industrial production capacity.
Improving the utilization of industrial products,
extending the service life of products and recycling
related products and materials are possible
approaches. Promoting adjustments in industrial
energy structure and improving energy efficiency
can also effectively reduce source emissions.

Two options from China’s current technological
development path—promoting the conversion of
coal to gas or electricity and increasing research
and development of hydrogen energy technology—
are important but will entail high costs and
technical challenges. In contrast, improving energy
recovery and utilization in the industrial sector and
improving industrial energy efficiency to reduce
energy consumption are both technically possible
and cost controllable; thus, they are important
choices for achieving deep emissions reductions.

China’s transportation sector will play

a vital role in decarbonization. With the
transformation of its economic structure and the
acceleration of urbanization, China’s transportation

Figure ES-5 |

demand will grow rapidly. In order to achieve deep
emissions reductions in the transportation sector,
improved energy efficiency for vehicles is a top
priority. In mid- and long-term planning, electric
vehicles should be developed vigorously. Developing
electric transportation and setting a minimum

sales share for electric vehicles can reduce 4.5

Gt of CO, equivalent (CO.¢e) from 2020 to 2050.
Increasing energy efficiency requirements for roads,
railways, waterways and civil aviation will reduce an
additional 3.2 Gt of CO.e in the same period.

Carbon capture methods will accelerate
carbon removal. The promotion of carbon
capture and storage (CCS) technology in China’s
industrial and power sectors can increase carbon
absorption by 1.4 Gt in the single year of 2050

and reduce 17.1 Gt of CO,e over the next 30 years.
Carbon removal methods include traditional
afforestation, wetland restoration and other nature-
based solutions to increase carbon sinks as well as
emerging technologies, including CCS and direct air
capture for artificial carbon sequestration.

Key economic regions can lead China’s
emissions peaking, accelerate long-

term carbon neutrality and stimulate

job creation and economic benefits. In
recent years, China proposed the coordinated
development of the Beijing-Tianjin-Hebei region,
the Guangdong—Hong Kong—Macao Greater Bay
Area and the Yangtze River Delta region (YRD)

Beijing - Tianjin - Hebei Region

Yangtze River Delta Region

Guangdong - Hong Kong - Macau Greater Bay Area
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with the goal of creating a new impetus for the
high-quality development of China’s economy.
These new initiatives take green and low-carbon
development as their main principles. The
regions are already China’s most developed, and
they are well positioned for low-carbon, high-
quality growth over the next five years.

Using our Green Economy Model for the YRD
region, we find that it can peak GHG emissions
by the end of the 14th Five-Year Plan period at
1.8 Gt of CO,e and put the region on track for the
net-zero target, with more green policy actions
(Figure ES-6).

In addition, implementing more ambitious
climate actions in the region can lead to strong
economic gains in terms of GDP growth,

government revenues and additional employment.

Our study indicates that the green economy can
raise the government’s revenue in the YRD to $6
trillion (¥38 trillion) per year by 2050, six times
greater than its revenue in 2020. It will also
create nearly 3.8 million additional jobs in the
region annually, beginning in 2025, compared to
business as usual, and the cumulative increase
will reach 98.07 million additional jobs from a
green economy by 2050.
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On October 29, 2020, China’s top leadership
adopted the proposals for formulating “the

14th Five-Year Plan (2021-2025) for National
Economic and Social Development and the Long-
Range Objectives Through the Year 2035 at an
important historical meeting (XinhuaNet 2020).
This document proposes that in the 14th Five-

Year Plan period, China will continue to reduce its
carbon intensity, encourage developed regions to
take the lead in emissions peaking and formulate

a national action plan for the 2030 target (Xinhua
News Agency 2020). We recommend that China
consider the following measures for a better low-
carbon development in its 14th Five-Year Plan:
establishing more ambitious climate and energy
targets, formulating a long-term road map with an
action plan to achieve 2030/2060 climate targets,
push developed areas to peak their emissions within
the next five years and accelerate green investment.

Incorporate more ambitious climate and
energy targets in line with the 2030/2060
targets. Our report recommends that during
the 14th Five-Year Plan period, China should



incorporate climate change targets in its economic
and social development plans as well as its special
sector plans.

Formulate a long-term road map and
specific work plan to achieve 2030/2060
climate targets, in line with the country’s
mid- and long-term socioeconomic
development strategy. Market-oriented
emissions reduction mechanisms, such as the
highly anticipated national carbon market, need to
be fully implemented and eventually enhanced.

Encourage early peaking in key economic
regions. China should encourage more-developed
regions, such as the YRD, Beijing-Tianjin-Hebei
region, and Guangdong—Hong Kong—Macao
Greater Bay Area, to peak their GHG emissions by
the end of the 14th Five-Year Plan (2025).

Enhance bottom-up actions and continue
to support low-carbon pilots. Provinces and
cities should be required to formulate long-term
climate strategies and establish short- and middle-
range goals and action plans, including achieving
emissions peaks as early as possible.

Accelerate renewable energy development.
In China’s energy sector, the cap mechanism
should switch from energy consumption to fossil
energy consumption. On the demand side, the
government should take multiple measures to
promote the consumption of renewable energy and
strengthen the regulations for minimum guarantee
purchases. On the supply side, the governments
need to continue to promote distributed energy
systems during the 14th Five-Year Plan period,
especially in the eastern and central regions with
concentrated loads.

Build back better. China should not only
embrace a new 5G-based infrastructure campaign
as a short-term economic stimulus measure,

but it should also use it to accelerate emissions
reductions in industry, energy, transport and
other fields. It will be particularly critical to avoid
the development of carbon- and energy-intensive
infrastructure projects, such as coal-fired power
plants and coal-to-chemicals facilities, as part of
the economic recovery.

As China looks to develop its 14th Five-Year

Plan, it has an opportunity to attain economic
prosperity and an improved environment while
meeting President Xi’s stated 2030/2060 targets.
At the national level, WRI supports China’s
efforts to strengthen its long-term low GHG
emissions development strategy and align its
short- and medium-term sectoral, economic and
national development plan with this strategy.

At the subnational level, WRI endorses deep
decarbonization in China’s key economic regions,
including the Beijing-Tianjin-Hebei region, YRD,
and Guangdong—Hong Kong—Macao Greater Bay
Area. China’s low-carbon transformation will not
only advance much-needed global climate action
but also create economic and social benefits for the
nation.
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