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Abstract: After China put forward the development goal of carbon neutralization and peak
carbon, new energy power such as wind power, hydroelectric power, and solar power are
undergoing booming development. The plan of carbon neutrality not only has environmental
values but also has great economic values for China’s economy. This paper will study the
topic from the following aspects: Literature review, carbon neutrality development in China,
potential impacts of carbon neutrality on the Chinese economy, and the economic impact
outlook. The transition to carbon neutrality brings great benefits for China despite its
challenges. This study focuses especially on new energy resources by analyzing the real
changes that took place in China in recent years on the way to achieve carbon neutrality.
Given the fact that China is still in a critical stage of development, energy storage is of great
importance to China. It is no doubt that China’s transition to new energy resources is a huge
driver for its economic growth and economic boom.

Keywords: China, carbon-neutrality, new energy, economic

1. Introduction

Since the beginning of the new century, China’s economy has entered a stage of rapid development.
Correspondingly, China’s carbon emissions are also growing faster than the other countries in the
world. As a responsible country, China has made many commitments in the international arena that
it will make its own efforts to decrease carbon emissions to contribute to the environment.

Zheng’s analysis outlines the challenges and opportunities China faces in addressing climate
change after the 2009 Copenhagen Climate Change Conference. The author presents several
strategies for China to combat climate change, such as prioritizing energy conservation, enhancing
efficiency, and fostering renewable energy development [1]. Mallapaty underscores the significance
of China’s commitment to carbon neutrality and the pressing global need for action to tackle the
climate crisis. The authors emphasize the importance of policy measures and technological
innovations in achieving carbon neutrality, alongside the necessity for substantial investments in
renewable energy and grid infrastructure. They also point out that China’s leadership in renewable
energy deployment and CCUS technology can serve as a model for other countries to emulate, with
continuous cooperation and collaboration essential for global emission reductions [2].

Chen’s analysis explores China’s potential for leading in the global transition to a low-carbon
economy, particularly through the Belt and Road Initiative, which presents opportunities for
renewable energy development and technology transfer. The author discusses China’s commitment
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to achieving carbon neutrality by 2060 and highlights policy measures such as carbon pricing,
renewable energy incentives, and energy efficiency standards. Additionally, the author delves into
China’s technological innovations in carbon capture, utilization, and storage (CCUS), as well as
hydrogen [3]. Sun and Chen assess the impact of green finance on China’s regional energy
consumption structure, noting that it has driven China’s shift to clean energy, especially in more
developed regions. They suggest that policy interventions, like feed-in tariffs and renewable
portfolio standards, could further accelerate this transition while emphasizing the importance of
green finance in propelling China’s transition to a more sustainable energy consumption structure
[4].

Jiayu, B. et al. highlight that China has become the world’s largest producer and consumer of
renewable energy, boasting a total installed capacity of 896.39 GW by the end of 2020. They also
note that solar and wind energy are China’s fastest-growing renewable energy sources, with
respective installed capacities of 253.43 GW and 281.51 GW. Concurrently, the authors identify
challenges facing China’s renewable energy development, such as the intermittent nature of
renewable energy, inadequate infrastructure, and high costs of renewable energy technologies. They
propose several measures to promote renewable energy development, including increased
government support, integration of renewable energy into the grid, international cooperation, and
improved public awareness and education. If implemented effectively, these measures could help
China continue its transition toward a more sustainable and renewable energy future [5].

Muradov and Veziroglu argue that transitioning from a fossil-based economy to a hydrogen
economy is crucial for reducing greenhouse gas emissions and combating climate change. They
review various carbon-neutral technologies, including biohydrogen, solar, wind, and nuclear
hydrogen. The authors suggest integrating renewable energy into the energy system is necessary to
enhance the overall efficiency of hydrogen production and reduce the carbon footprint of
hydrogen-based technologies [6]. Xie et al. use Anhui Province as a case study to examine the
carbon emission reduction potential of different coal regulatory scenarios, such as coal consumption
caps, coal-fired power plant closures, and a combination of both. They assess coal regulation’s
health and environmental co-benefits by quantifying reductions in air pollutants, including sulfur
dioxide, nitrogen oxides, and fine particulate matter. The authors find that combining coal
consumption caps and power plant closures is the most effective way to reduce carbon emissions.
Coal regulation significantly reduces air pollution levels and associated health risks and the greatest
benefit resulting from the closure of coal-fired power plants [7].

Recognizing the significant share of the building sector in global energy consumption and carbon
emissions, Zhang et al. explore its importance in achieving carbon neutrality. They outline China’s
current building energy consumption and emissions, noting that buildings account for 28% of
China’s total energy consumption and 25% of its carbon emissions. The authors discuss the
development of China’s Near-Zero Energy Building (nZEB) standard, which aims to reduce
building energy consumption and emissions through improved insulation, ventilation, lighting, and
renewable energy technologies. The potential of implementing the nZEB standard can help China
achieve its carbon neutrality goals [8].

Shi et al. find that a low-carbon transition would yield positive societal impacts, such as
enhanced public health due to reduced air pollution. However, they acknowledge that the transition
could also lead to job losses in certain industries, like coal mining and refining. The authors suggest
that policy interventions, such as reskilling programs and social safety nets, may be needed to help
workers in these industries transition to new jobs. In the energy sector, they discover that the
low-carbon transition will result in a shift toward renewable energy sources, such as wind and solar.
They also note that the transition may require investments in energy storage and grid infrastructure
to accommodate the intermittency of renewables. Additionally, the authors examine the potential
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economic costs of the low-carbon transition, concluding that while short-term costs, such as
investments in new infrastructure and technology, may be incurred, the long-term benefits of
reducing greenhouse gas emissions and improving public health could outweigh these costs [9].

2. Carbon Neutrality Development in China

2009-2013: The nascent stage of China’s carbon-neutral market involved pilot projects in select
cities and provinces to evaluate carbon trading mechanisms. Notably, China launched its first
carbon trading platform in Shenzhen in 2013, with 635 of the city’s most prominent emitters
participating in a voluntary emissions trading scheme. Concurrently, the government initiated the
creation of a regulatory framework to bolster the growth of the carbon-neutral market, which
included the establishment of a national carbon registry and the introduction of national carbon
emission standards.

2014-2017: In 2014, the Chinese government unveiled a nationwide carbon trading scheme
encompassing all major industries, such as power generation, steel, cement, and chemicals. The
program aimed to foster a market-based mechanism that would encourage companies to reduce
carbon emissions, subsequently decreasing China’s overall carbon intensity by 40-45% by 2020.
Initially piloted in seven provinces and cities, the scheme was extended to cover the entire country
in 2017. During this period, the government also introduced a range of policies to support the
growth of the carbon-neutral market, including tax breaks for renewable energy investments and
establishing a green development fund for financing low-carbon projects.

2018-2020: China’s carbon-neutral market flourished, becoming the world’s largest carbon
market by trading volume in 2019. The government continued refining the regulatory framework,
including introducing a national carbon pricing system that established a price for carbon emissions
and penalties for companies exceeding their emissions targets. Additionally, the government
announced ambitious targets for renewable energy, planning to increase the share of non-fossil fuels
in the country’s primary energy consumption to 15% by 2020 and 20% by 2030.

2021-present: In September 2020, President Xi Jinping announced China’s commitment to
achieving carbon neutrality by 2060, which spurred the development of a carbon-neutral market in
the country. Subsequently, the government launched policies to support this goal, including the
establishment of a national carbon trading market that covers more than 2,200 power companies
and other major emitters. Expected to be the world’s largest carbon trading scheme once fully
operational, this market will likely help China achieve peak carbon emissions by 2030. Additionally,
the government has unveiled plans to increase the share of non-fossil fuels in the country’s energy
mix to 25% by 2030 and peak coal consumption by 2025.

China has made substantial strides in developing new energy sources, with renewable energy
accounting for 16.1% of the country’s total energy consumption in 2020 (National Energy
Administration, 2021). The country has become the world’s largest producer and consumer of
renewable energy, boasting a total installed capacity of 895 GW, representing more than 30% of the
global total (International Energy Agency, 2020).

Solar Energy: China, the world’s leading solar energy producer, had a total installed capacity of
253 GW in 2020 (International Energy Agency, 2020). The country has significantly reduced solar
energy costs, with solar power prices decreasing by over 80% since 2010 (International Renewable
Energy Agency, 2020). China’s government supports solar energy development through policies
such as feed-in tariff systems and the promotion of distributed generation (National Development
and Reform Commission, 2021).

Wind Energy: As the world’s largest wind energy producer, China’s total installed capacity
reached 281 GW in 2020 (International Energy Agency, 2020). The government supports wind
energy development through policies like feed-in tariff systems and the promotion of distributed
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generation (National Development and Reform Commission, 2021). Furthermore, China has made
considerable progress in offshore wind energy, aiming to achieve a total installed capacity of 40
GW by 2025 (China Daily, 2021).

Hydro Energy: China, the world’s leading hydro energy producer, had a total installed capacity
of 356 GW in 2020 (International Energy Agency, 2020). The government supports hydro energy
development through policies such as promoting small and medium-sized hydropower projects and
developing pumped storage hydropower (National Development and Reform Commission, 2021).

Energy Storage: China has also made significant progress in developing energy storage
technologies, with a total installed capacity of 51.4 GW in 2020 (National Energy Administration,
2021). The government supports the development of energy storage through policies like
establishing pilot projects for energy storage systems and promoting the integration of energy
storage into the power grid (National Development and Reform Commission, 2021).

In summary, China has made remarkable progress in its pursuit of carbon neutrality, with
significant advancements in renewable energy and a comprehensive, evolving regulatory
framework. As the world’s largest producer and consumer of renewable energy, China is poised to
play a pivotal role in the global transition toward a carbon-neutral future.

3.  Potential Impacts of Carbon Neutrality on the Chinese Economy

The transition to carbon neutrality offers numerous benefits for the Chinese economy. Firstly,
adopting renewable energy sources such as wind, solar, and hydro will foster new industries and
create job opportunities. The renewable energy sector has already generated over 10 million jobs in
China, a number that is expected to grow as the country moves towards carbon neutrality
(International Renewable Energy Agency, 2020). Secondly, decreased fossil fuel consumption will
reduce China’s reliance on imported oil, gas, and coal, thereby enhancing the nation’s energy
security. Thirdly, implementing energy-efficient technologies and practices will lower energy costs
for businesses and households, increasing disposable income and stimulating domestic
consumption.

However, achieving carbon neutrality also presents several challenges for the Chinese economy.
Firstly, the high costs associated with transitioning to renewable energy sources and adopting
energy-efficient technologies may slow economic growth. Secondly, the downturn of the coal
industry, which currently employs millions of workers, could lead to social and economic issues,
particularly in regions heavily reliant on coal. Thirdly, the shift to renewable energy sources
necessitates substantial infrastructure investments, potentially burdening public finances.

Despite these challenges, the pursuit of carbon neutrality offers several opportunities for the
Chinese economy. Firstly, the development of renewable energy sources and energy-efficient
technologies will generate new markets and industries, promoting innovation and stimulating
economic growth. Secondly, transitioning to carbon neutrality will bolster China’s image and
reputation as a responsible global player, potentially attracting more foreign investment and
enhancing the country’s soft power. Thirdly, the advancement of renewable energy sources and
energy-efficient technologies will support China in meeting its air pollution reduction targets,
leading to improved public health and lower healthcare costs.

To fully capitalize on the benefits of transitioning to carbon neutrality and to mitigate its
challenges, the Chinese government should implement policies that promote the development of
renewable energy sources and energy-efficient technologies. Such policies could include financial
incentives for renewable energy projects, subsidies for energy-efficient technologies, and
regulations that encourage energy conservation and efficiency. Additionally, the government should
invest in infrastructure and research and development to expedite the adoption of renewable energy
sources and energy-efficient technologies.
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The move towards carbon neutrality will substantially impact the Chinese economy. While it
brings challenges, such as high costs and socio-economic issues, it also offers opportunities like
developing new industries and enhancing China’s image and reputation. By implementing policies
that support the growth of renewable energy sources and energy-efficient technologies, the Chinese
government can fully realize the benefits of carbon neutrality while ensuring sustainable economic
growth and social stability.

4.  Outlook on Economic Impact and Investment Value
4.1. New Energy Resources

With the aim of achieving peak carbon emission by 2035 and carbon neutrality by 2060, new
energy resources such as solar energy, wind energy, and hydro energy are growing rapidly. If China
can get the upper hand in that respect, it would be able to specify the relevant standards and control
the voice, which will help China make more money on that. Today, with the progress of new
technologies, the cost of new energy has begun to decline significantly and started to converge with
traditional fossil energy. Compared with traditional power generation technology, new energy has
great advantages in the marginal cost of power generation. The Western regions, which are rich in
energy resources, have the advantage of low-cost photovoltaic power generation. Through the
transmission of ultra-high voltage technology and the application of intelligent micro-grid
technology and energy storage technology, it could achieve the aim that the cost of clean energy be
lower than that of the cost of traditional power.

To a great extent, the development of new energy requires a large amount of capital and
resources, which is indispensable from government support and investment. At the same time, the
marketization degree also needs support from the investors. China now has fully entered a stage of
development at parity without subsidies as a result of having a fully developed new energy
industrial chain and dropping new energy development and construction costs, realizing the shift
from a market-driven to a subsidy-driven economy. With the acceleration of the construction of
large-scale wind power, photovoltaic base and rooftop distributed photovoltaic development in
desert and Gobi areas, the investment in new energy is obviously accelerating. New technologies,
such as the increased efficiency of photovoltaic modules and the increasing production of wind
turbines, have provided a more convenient and efficient means of the utilization of new energy
resources.

4.2. Energy Storage

Since the carbon targets are confirmed in China, many provinces have introduced policies to
encourage and force power generation side storage distribution. In order to drive the installed
capacity growth, China has changed to market-oriented shared energy storage from mandatory
storage. In 2022, all the provinces in China introduced the 14th Five-Year energy plan, and the
scale that has been announced has surpassed 40GW in total [10]. It is estimated by the year 2025, it
will reach 55.93 GW.

Fig.1 shows the storage plan of 16 provinces in China.
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Figure 1: China’s 16 provinces of the 14™ five-year plan for new energy storage (GW).

As can be seen from Fig.1, Gansu and Qinghai rank the highest among all the 16 provinces, the
storage of which has reached 6 GW [10]. This is high because Gansu and Qinghai are important
new energy base in China, which has formed the maximum boost force of power side energy
storage. Following Gansu and Qinghai, provinces like Hebei, Inner Mongolia and Shandong also
have great energy storage potential. Comparatively, Tianjin and Fujian rank the lowest. As the
energy storage target is becoming gradually clear in China, the development of energy storage in
the next years is highly certain.

As Fig. 2 shows, by the year 2025, China’s newly accumulated installed energy storage power
will reach 55.93 GW [10]. It can be seen that China’s power generation side storage is increasing
year by year, which shows that the supporting role of the energy transition has initially emerged.
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Figure 2: China’s accumulated installed power of new energy storage in 2020-2025E.

In regard to industrial and commercial energy storage, China has adjusted its time-of-use tariff
policy within more than 20 provinces, trying to widen the peak price gap level and establish the
peak tariff mechanism so as to encourage industrial and commercial users to configure energy
storage. At present, the revenue of China’s industrial and commercial energy storage mainly comes
from two aspects, and one aspect is from peak arbitrage, which is the majority of commercial and
industrial storage revenues. The other part comes from the surplus capacity, which can participate in
the auxiliary power market bidding to provide service for those who need it. It is expected that
China’s domestic industry and commercial energy storage will move into the fast lane under the
policy of tightening power rationing and the promotion of market-oriented electricity prices. As can
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be seen in Fig. 3, the newly accumulated energy on the industrial and commercial side has increased
from 0.4 GWh to 5.3 GWh [10].
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Figure 3: 2021-2025E China’s industrial and commercial industry energy storage capacity (GWh).

With the deepening of the market-oriented reform process of electricity, the adjustment of the
energy structure based on renewable energy is continually promoting the expansion of energy
storage. Users are also engaging in flexible demand responses at the same time. Unlike other
technologies, user-side energy storage is direct to the user, and the scale is relatively small and can
be controlled autonomously. At present, user-side energy storage in China is just starting. The
benefits of user-side energy storage are affected by various aspects, such as investment cost and
peak difference. In general, energy storage batteries have high costs and a long return on investment
cycle, and the cost is usually hard to recover.

Energy storage has profoundly changed the way electricity is produced and consumed, and it has
a vast market space. With energy storage having wider applications and reduced costs, China’s
energy storage market will eventually mature, and the future prospects will be very optimistic,
which is beneficial for achieving the aims of a carbon-neutral plan in the final end.

4.3. Imports (Coal and Lithium, Price Trend and Volume)

Since the new energy industry plays a key role in achieving the goals of the double carbon aims,
energy imports such as coal and lithium still play an important economic role. From an economic
perspective, decommissioned batteries will become the primary consideration of high-quality mines
due to the shortage of resources. By the end of 202, China’s lithium reserves accounted for 6.31%
of the world, of which more than 83% were salt lake lithium deposits, mainly distributed in poor
natural environmental conditions such as the Qinghai-Tibet Plateau [11]. Because of the mining
difficulties, lithium resources that are easy to exploit account for only about 1% of the world’s total
[11]; thus, it is very dependent on overseas lithium imports. Besides, China also ranks first in cobalt
consumption, with great external dependence. Furthermore, China is also short of nickel. With these
considerations, the imports of this energy have great value.

Since 2021, the price for recovering lithium has been increasing with the high volume of new
energy vehicles. On the one hand, the high metal price aggravated battery companies; on the other
hand, the high price increased the performance of power battery recovery elasticity [11]. Based on
the expected release of upstream material capacity, the market price of lithium and iron, or nickel,
will fall in the long and medium terms.

It can be predicted that in the future, the imports of lithium will still rise due to the relevance of
downstream industries. In the consumption field, the demand for consumer electronics products is
expanding, laying a solid foundation for the consumption of lithium batteries. In the power field, the
development of new energy vehicles in China has provided a good opportunity for the power
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lithium battery industry. In the energy storage field, the rise of the energy Internet would
significantly drive the demand for energy storage, which in turn could drive the development of
energy storage lithium batteries.

5. Conclusion

Carbon neutrality is the huge driver of China’s economic growth and transformation in the future.
At the same time, it is China’s commitment to the whole world and China’s value pursuit of
building a community with a shared future for mankind. At present, China’s neutral development
has come to the fourth stage, where it is approaching the goal of achieving carbon neutrality.
Achieving carbon neutrality can be a major challenge to any country in the way of economic and
social development, including China, even though it offers many benefits. With the development of
technology, more and more new energy resources are available, which will gradually reduce the
cost of its application. It is worth mentioning that China’s new energy technology ranks the top in
the world, especially the photovoltaic power generation technology. Moreover, the energy storage
ability in China makes a breakthrough in the short link between power generation and electricity
consumption in the new energy era. Given the development stage of China, China has a great
dependence on new energy development. Therefore, the imports of energy such as coal and lithium
will still be important for China. Carbon neutrality is of long-term strategic significance for China.
It is an inevitable choice for China to change its energy structure to achieve carbon neutrality so as
to further boost the Chinese economy.
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