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Highlights: 

• Given its current stage of 
development, China will face great 
challenges on the road to carbon 
neutrality. This is largely due to the 
economic foundation as a 
developing country that involves a 
high proportion of coal in the energy 
consumption structure, as well as 
continued efforts in expanding 
urbanisation and industrialisation. 
These would create great future 
demand for steel, cement, 
automobiles and other industrial 
products that entail high carbon 
emissions; 

• Achieving carbon neutrality will 
become an important driving force 
behind the sustainable development 
of the country’s economy in the next 
four decades. It will contribute to 
more than 2% of the annual average 
GDP growth, and channel 
investments of more than RMB 120 
trillion to the energy sector and up to 
RMB 400 trillion to related sectors; 

• The top priority of reaching carbon 
neutrality lies in the energy sector. 
The most dominant category in the 
energy consumption structure will be 
shifted from fossil energy (coal, oil 
and natural gas, now accounting for 
about 70% of China’s energy 
consumption) to solar energy, wind 
energy, hydropower, nuclear energy, 
hydrogen energy and other clean 
energy; 

• The process of achieving carbon 
neutrality will bring huge impacts to 
many sectors such as transportation, 
construction, industry, agriculture, 
and new materials; 

• The influences of achieving carbon 
neutrality on China’s economic 
development might be no less than 
that of urbanisation or accession to 
the World Trade Organisation 
(WTO).

In September last year, President Xi 
Jinping announced at the 75th United 
Nations General Assembly (UNGA) that 
China would strive to peak out its 
carbon dioxide emissions before 2030 
and achieve carbon neutrality before 
2060. This year the National People’s 
Congress approved the 14th Five-Year 
Plan (2021-2025) for National Economic 
and Social Development and the Long-
Range Objectives Through the Year 
2035, which set the wheels in motion 
towards “carbon emission peak and 
carbon neutrality”. As President Xi 
Jinping pointed out at the Leaders’ 
Summit on Climate held on April 22 this 
year, “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.”

How much will carbon neutrality contribute to 
China’s economic growth before 2060?
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What are the challenges ahead for 
China as the world’s largest 
developing country?

China will undoubtedly face huge 
challenges to peak carbon emissions 
and achieve carbon neutrality. However, 
in the 40 years to come, it will create 
development opportunities for many 
sectors in the country. The challenges 
mainly come from the following reasons:

1. As the largest developing country 
with a population of 1.4 billion, 
China has yet to build a solid 
economic foundation, and the 
national urbanisation and 
industrialisation efforts still have a 
long way to go, which will create 
great demand in the future for steel, 
cement, automobiles and other 
industrial products that entail high 
carbon emissions. No matter which 
economic indicator we use, such as 
per capita GDP or per capita car 
ownership (according to the data 
released by the World Bank in 

2019, China’s car ownership per 
1,000 people is 173, and the figure 
for the US is 837, almost five times 
that of China), it can be seen that a 
rather large gap still exists between 
China and developed countries. 
The US, a highly developed 
economy, saw its carbon emissions 
peak in 2007, Japan in 2013, and 
the United Kingdom and Germany 
as early as the 1970s. These major 
developed economies have 
pledged to achieve carbon 
neutrality by 2050. Their economic 
foundation was already mature 
enough when their carbon 
emissions peaked, and their 
transition from carbon emission 
peak to carbon neutrality will take 
40-60 years. Therefore, it’s 
predicable that it will be even more 
challenging for China to make 
carbon emissions peak before 2030 
and achieve carbon neutrality 
before 2060.



Figure 1: Progress of China's urbanisation and industrialisation in the past 40 years 

2. As the world’s largest 
manufacturing country, China’s 
industrial production has to meet 
the needs of both domestic 
markets and global markets. In fact, 
some manufacturing industries with 
high carbon emissions in 
developed countries have been 
migrated to China, partly 
contributing to the carbon 
emissions in the country. Most of 
China’s manufacturing industries, 
which are at the middle and lower 
end of the global industrial chain,  
entail high energy consumption and 
carbon emissions.

3. The stage of development of 
China’s economy determines that it 
has a relatively high proportion of 
coal in its energy consumption 
structure. China’s energy 
consumption per unit of GDP is 
much higher than that of developed 
countries, 1.5 times the world 
average, and 2 to 3 times that of 
developed countries. In addition, 
research of various countries has 
indicated that, with the 
development of economy, China 
has witnessed a significant 
increase in per capita primary 
energy consumption in the past 30 
years. However, according to BP 
Statistical Review of Energy, 
China’s per capita primary energy 
consumption is still far below that of 
major developed countries, at only 
30% of the figure for the US.

GDP

Note: Industrialisation rate = Total industrial added value/GDP current price
Source: Wind
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Figure 2: Primary Energy Consumption per Capita by Countries (Unit: gigajoule)
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Statistics from multiple sources have 
shown that, currently, China’s carbon 
emissions account for one third of the 
world’s total. But in terms of cumulative 
carbon emissions, according to data 
from the United Nations, the cumulative 
carbon emissions of the United States 
and the European Union as of 2014 
reached 377 billion tons and 326 billion 
tons respectively, which together 

accounted for about half of the world’s 
total. In comparison, China’s cumulative 
carbon emissions during the same 
period was 171 billion tons, accounting 
for 11.9% of the world’s total. The “2019 
Global Carbon Emissions Report” 
released by the International Energy 
Agency (IEA) indicates that developed 
economies accounted for one-third of 
the world’s total carbon emissions, 

which was largely disproportionate to 
their share of the global population, and 
their total per capita carbon emissions 
was much higher than those of 
developing countries. Therefore, as 
President Xi Jinping said, China’s 
willingness to achieve carbon neutrality 
is based on our sense of responsibility 
to build a community with a shared 
future for mankind.

Figure 3: Carbon Dioxide Emissions (Unit: billion tonnes)

Source: BP Statistical Review of World Energy 2020

Source: BP Statistical Review of World Energy 2020
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Will achieving carbon neutrality 
contribute to more than 2% of 
China’s annual average GDP in the 
next 40 years?

Peaking carbon emissions and 
achieving carbon neutrality will become 
an important driving force behind the 
sustainable development of China’s 
economy in the next 40 years. Despite 
the challenges mentioned above, in 
order to achieve sustainable 
development and protect the domestic 
ecological environment, the 
development of a green and low-carbon 
economy is an inevitable outcome for 
China in the medium and long term. In 
addition, peaking carbon emissions 
before 2030 and achieving carbon 
neutrality before 2060 are expected to 
reshape China’s economy and bring 
positive impacts to many industries and 
enterprises.

Achieving carbon neutrality will 
contribute to more than 2% of the 
country’s annual average GDP in the 
next 40 years. Research by the Climate 
Change Research Institute at Tsinghua 
University led by Xie Zhenhua, China’s 
Special Envoy for Climate Change, has 
shown that in the next 30 years, in order 
to achieve carbon neutrality, China will 
need to increase green investments by 
RMB 138 trillion, about 2.5% of the 
annual GDP. Another scholar, Ma Jun, 
director of the Finance and 
Development Research Centre of 
Tsinghua University and former chief 
economist of the Research Bureau at 
People’s Bank of China and co-chair of 
the G20 Green Finance Research 
Group, said that their modelling analysis 
has shown that China needs to invest 
more than RMB 500 trillion to achieve 
carbon neutrality. Their detailed 
calculations on the carbon neutrality 
roadmap of Chongqing City with 32 

million population, which accounts for 
about 2.5% (one fortieth) of China’s 
gross domestic product, show that the 
investment required for Chongqing to 
achieve carbon neutrality is RMB 13 
trillion. Based on this, the investments 
required for the country as a whole to 
achieve the same results will likely to 
top a total RMB 520 trillion.

The Beijing-based Global Energy 
Interconnection Development and 
Cooperation Organisation (GEIDCO) 
estimated the direct and indirect 
investments required to achieve carbon 
neutrality. Their research has shown 
that the cumulative investments in 
China’s energy system will reach RMB 
122 trillion before 2060, driving the 
overall investment scale to above RMB 
410 trillion and, by a conservative 
measure, translating into more than 2% 
of the annual GDP in the next 40 years.

2019 2030 2050 2060

Population (billion) 14.00 14.64 14.02 13.33 

GDP (RMB trillion） 99 169 338 435

Structure of three industries 7:39:54 6:37:57 4:33:63 4:30:66

Urbanisation rate 61% 67% 80% 83%

Total primary energy consumption
(billion tons of standard coal) 48.6 60 60 59

Total power consumption of the whole country (trillion KWH) 7.25 10.7 16 17

Figure 4: Major macro development objectives on the path to carbon neutrality

Source: The Global Energy Interconnection Development and Cooperation Organisation (GEIDCO) 
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Although these research institutions 
have given different estimates for the 
total investments required for achieving 
carbon neutrality, the general 
consensus is that carbon neutrality will 
contribute to more than 2% of the 
country’s annual average GDP growth 
in the 40 years to come. Therefore, 

peaking carbon emissions and 
achieving carbon neutrality will 
undoubtedly become an important 
driving force for the sustainable 
development of the country’s economy 
in the future. Its influence and 
importance over China’s economic 
development may not be anywhere less 

than that of urbanisation, and it may 
also become a significant turning point 
for economic development similar to 
China’s formal accession to the World 
Trade Organisation (WTO) on 11 
December 2001.

Figure 5: China's urbanisation rate and YoY GDP growth rate movements in the past 40 years (Unit: %)

Urbanisation rate GDP YoY

Source: Wind
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Figure 6: Distribution of global 
carbon emission sources (2017)

Figure 7: Distribution of carbon 
emission sources in China (2017)

Source: World Resources Institute (WRI) Source: World Resources Institute (WRI)

Which sectors and industries are the 
main sources of China’s carbon 
emissions?

In order to better understand which fields 
and industries are involved in carbon 
neutrality, we need to first identify the 
main sources of carbon emissions in 
China. According to statistics from the 
World Resources Institute (WRI), the 
main sources of carbon emissions in 
China include power generation and 
heating (42%), manufacturing and 
construction (23%), industrial production 
(9.7%), transportation (7.5%), agriculture 
(6.1%), fugitive emissions (5.9%), and 
construction (4.5%). On the other hand, 
global carbon emissions mainly come 
from power generation and heating 
(30.4%), transportation (16.2%), 
manufacturing (12.4%), agriculture 
(11.8%), land use change and forestry 
(6.4%), industrial production (5.7%), 
construction (5.6%) and fuel fugitive 
emissions (5.6%).
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The Guiding Opinions on Coordinating 
and Strengthening the Work Related to 
Climate Change and Ecological and 
Environmental Protection issued by the 
Ministry of Ecology and Environment in 
January this year sets out to 
“encourage the development of special 
plans for peaking carbon emissions in 
key sectors like energy, industry, 
transportation and construction,” as well 

as to “promote the establishment of 
clear targets and formulation of action 
plans for peaking carbon emissions in 
key industries like steel, building 
materials, nonferrous metals, 
chemicals, petrochemicals, power and 
coal.” Despite the absence of more 
detailed statistics on carbon emissions, 
it’s still obvious which industries are 
involved.

• Major sectors involved in China’s 
carbon neutrality are energy, 
industry, transportation, and 
construction;

• Major industries involved in China’s 
carbon neutrality are steel, building 
materials, nonferrous metals, 
chemicals, petrochemicals, electric 
power, and coal.

Source: Carbon Brief Source: China Emission Accounts and Datasets, CEADs
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structure of 2018

Figure 9: Top 10 Energy Consumption Sectors in China (2017) 
(Unit: million ton CO2)
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After identifying the main sources of 
carbon emissions, the next question 
would be: What measures and methods 
will the country take to achieve carbon 
neutrality? Climate Change Research 
Institute of Tsinghua University 
recommends that, in essence, we have 
to strive to achieve a long-term and 
deep carbon reduction transformation 
guided by the 1.5 degree (1.5°C) 
target, achieve net zero carbon dioxide 
emissions by 2050, and reduce 
greenhouse gas (GHG) emissions by 
90% in total, thereby laying the 
foundation for achieving carbon 
neutrality before 2060. Prior to this, we 
will first raise the proportion of electricity 
generated from non-fossil sources in 
total electricity consumption to 50% 
before 2030, and bring carbon 
emissions up to a plateau around 2025. 
By doing so, we will make sure that 
carbon emissions will top out and 
carbon dioxide emissions from fossil 

energy consumption will peak at 11 
billion tons before 2030. By 2035, we 
will realise a significant reduction of 
carbon dioxide emissions from the peak 
level.

Furthermore, in addition to “emission 
reduction” (i.e. reducing carbon 
emissions in key sectors), it is also 
necessary to accelerate the green and 
low-carbon transformation of the whole 
society and economy, such as 
enhancing forest carbon sinks through 
afforestation, vegetation restoration and 
other measures to absorb carbon 
dioxide in the atmosphere.

What are the other impacts aside 
from the revolutionary changes in 
the energy sector?

The top priority of carbon neutrality lies 
in the energy sector. The energy 
consumption structure will be shifted 
from fossil energy dominated (coal, oil 
and natural gas, accounting for about 

70% of China’s total energy 
consumption) to clean energy as the 
mainstay including solar energy, wind 
energy, hydropower, nuclear energy, 
hydrogen energy and others.  

In addition, it is also necessary to build 
interconnected power grids, large-scale, 
cross-regional power transmission and 
transaction networks, so that other 
clean power generation technologies 
such as photovoltaic and wind power 
can be applied to further enhance clean 
energy allocation and security of the 
energy system. Research by the Global 
Energy Interconnection Development 
and Cooperation Organisation 
(GEIDCO) has shown that before 2060, 
China’s cumulative investments in the 
energy system will reach RMB 122 
trillion, comprising 47% for clean 
energy, 32% for energy transmission, 
12% for energy efficiency, and 9% for 
fossil energy. 

Figure 10: 2030-2060 Annual installed power generation capacity (Unit: 100 million kilowatts)

Level year Total Photovoltaic Photothermal Wind Hydropower Pumped-
storage Nuclear Biomass and 

others Coal Gas Hydrogen

2030 38 10 0.25 8 4.4 1.13 1.1 0.8 10.5 1.85 0

2050 75 32.7 1.8 22 5.7 1.7 2 1.7 3 3.3 1

2060 80 35.5 2.5 25 5.8 1.8 2.5 1.8 0 3.2 2

Source: The Global Energy Interconnection Development and Cooperation Organisation (GEIDCO)
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In 2020, China increased its installed 
power generation capacity of thermal 
power, hydropower, nuclear power, 
wind power and solar power by 56.37 
million kilowatts, 13.23 million kilowatts, 
1.12 million kilowatts, 71.67 million 
kilowatts and 48.20 million kilowatts 

respectively, totalling more than 190 
million kilowatts, with respective 
investments of RMB 55.3 billion, RMB 
107.7 billion, RMB 37.8 billion, RMB 
261.8 billion and RMB 61.8 billion, 
totalling more than RMB 520 billion. 
This constitutes circumstantial evidence 

for GEIDCO’s predication that, in order 
to achieve carbon neutrality, an annual 
average investment of RMB 1.5 trillion 
in clean energy – excluding associated 
investments in fields like energy 
transmission and energy efficiency - will 
be required in the next 40 years.

Figure 11: 2010-2020 Annual power generation investments accomplished (Unit: RMB 100 million)

Note: The amount of power generation investments accomplished is measured for all major power generation companies in the country. 
Data on solar power generation of 2019 and 2020 are estimates. 
Source: China Electricity Council

Figure 12: 2010-2020 Annual increase in installed power generation capacity (Unit: 10,000 KW)

Source: China Electricity Council
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In order to peak carbon emissions and 
achieve carbon neutrality, in addition to 
direct investments of more than RMB 
100 trillion in the energy sector, China 
also needs indirect investments of about 
RMB 400 trillion in related fields such as 
transportation, construction, industry, 
agriculture, new materials, negative 
carbon emission technologies ((NETs, 
also known as carbon dioxide removal) 
and digital & information technologies. 
The process will further impact many 
other industries and companies. For 
example:

• Some companies may see their 
principal business gradually 
shrink in the future: With more 
policies related to carbon emissions 
peaking and carbon neutrality being 
issued or finetuned, coal 
consumption is estimated to go 
down gradually despite long-term 
demand for coal power generation 

and steelmaking in the future. In 
2020, the sales revenue of coal 
enterprises above designated size in 
China exceeded RMB 2 trillion. As 
more and more financial institutions 
gradually stop granting medium and 
long-term loans for coal enterprises, 
many of them may face great 
challenges in financing and 
operation in the future;

• Some companies may see their 
production costs greatly altered:  
One of the most impacted are steel 
companies. For example, in 2020, 
the sales revenue of steel 
companies above designated size 
exceeded RMB 4.7 trillion. 
According to China Iron and Steel 
Association (CISA), the steel 
industry accounts for about 15% of 
China’s total carbon emissions, and 
steel production in China accounts 
for about 57% of the global total in 

2020. Currently, China’s 
urbanisation rate is only about 60%, 
far below that of developed countries 
(80%). China’s car ownership per 
1,000 people is also much lower 
than that of developed countries, so 
there is still much room for domestic 
demand for steel to grow. Peaking 
carbon emissions will require steel 
companies to reduce carbon 
emissions from steelmaking or 
purchase carbon emission quota 
through carbon emissions 
exchanges. These are bound to 
increase the costs for steelmaking 
companies, probably leading to 
higher prices of steel products. Apart 
from steel companies, other 
industries affected include building 
materials (especially cement), 
nonferrous metal smelting, 
chemicals and petrochemicals;

Figure 13: 2008-2020 Annual steel output and investments

Output

Note: Data of fixed asset investment accomplished for steelmaking after 2017 are missing. 
Source: Wind
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• Some companies will face 
pressure to upgrade their 
products or risk being 
substituted: The automotive 
industry is a typical case. It is quite a 
definite trend that fuel vehicles will 
be completely replaced by new 
energy vehicles in particular electric 

vehicles over time. Although new 
energy vehicle sector has 
experienced rapid development in 
China, with production and sales 
exceeding 1.4 million in 2020, it only 
accounted for less than 6% of the 
total vehicle production and sales of 
25 million. The total sales revenue of 

all automakers in China reached 
RMB 8.16 trillion in 2020. 
Considering related upstream and 
downstream businesses, the 
replacement of fuel vehicles by new 
energy vehicles involves a huge 
market of at least RMB 10 trillion;

Figure 14: 2010-2020 annual sales of new energy vehicles in China

Source: Wind

Figure 15: 2010-2020 annual sales and proportion of new energy vehicles (Unit: '0,000)

Source: Wind
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• Some companies might gain new 
businesses: For example, 
Shanghai has already started the 
development of action plans for 
peaking carbon emissions in an 
effort to build an international carbon 
finance centre. The national carbon 
emissions trading market is also 
expected to face great development 
opportunities. Related financial 
institutions, professional service 
providers and enterprises are set to 
benefit from the fast-growing market.

All in all, achieving carbon neutrality will 
have a far-reaching impact on China’s 
medium and long-term economic 
development. Although there are great 
challenges and difficulties, perhaps it is 
the only way for the country to achieve 
sustainable development. Throughout 
the transformative process, hundreds of 
trillion yuan worth of investments will 
drive the green and low-carbon 
transformation in many sectors, 
including the energy system. While 
China may have undertaken more 

emission reduction responsibilities than 
other countries in terms of cumulative 
carbon dioxide emissions to the 
atmosphere, the country has 
nevertheless stood firm on fulfilling its 
share of responsibilities and 
commitments to promoting the building 
of a community with a shared future for 
mankind.
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