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The strategy and pathway 

towards China’s carbon neutrality1

Yongsheng Zhang and Xiang Yu

On 22 September 2020, Chinese President Xi Jinping announced at the Seventy-Fifth 
UN General Assembly China’s aim to reach peak carbon dioxide emissions by 2030 
and achieve carbon neutrality before 2060. This commitment reflects China’s 
responsibility as a major country, and is a major strategic opportunity for it to 
start comprehensively building a modern socialist country. As President Xi told 
the General Assembly, green transformation requires a revolution in the models of 
production and consumption, and brings enormous challenges.

Why China proposed ‘dual carbon’ goals 
China’s goal of carbon neutrality is not intended as a tool for use in climate 
negotiations, but rather demonstrates its responsibility as a major country. 
It is a strategic choice for China as it enters a new stage of development and is the 
result of profound changes in its conception of development since the Eighteenth 
National Congress of the Chinese Communist Party (CCP) (Zhang et al. 2021).

The shift from being asked to act to wanting to act

In terms of addressing climate change, China has already shifted from being 
pressured by others to cut emissions to taking a proactive approach of its own. 
In  the early days of tackling climate change, China’s primary focus was on 
domestic environmental issues and it did not pay enough attention to global 

1  This report is based on series of  speeches by Yongsheng Zhang (Zhang, 2021a,b,c,d,e,f ), and was originally 
published as Zhang and Yu (2021).
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climate change. The popular development concept was that reducing emissions 
would affect economic growth, which was considered the highest priority. 
Although  environmental protection has been a basic national policy since 1983, 
due to the conflict between environmental protection and economic development 
under the traditional model of industrialisation, rapid economic development has 
caused severe environmental problems.

Facing ever-increasing environmental problems, the Chinese Government realised 
the traditional development model was unsustainable and that reducing carbon 
emissions would be in its own interests. Since the Eighteenth National Congress 
of the CCP, there has been a profound change and the concept of the ‘ecological 
civilisation’ has been elevated to an unprecedented level. China has continuously 
improved its environmental understanding and actions, introduced strict 
environmental policies and proposed goals for achieving peak carbon before 2030 
and carbon neutrality before 2060.

China’s ambitions and responsibilities for addressing 
climate change

China’s carbon-neutrality goal demonstrates its ambition as well as responsibility 
as a major country to address climate change. It reflects China’s new development 
concept and confidence and shows it is moving from learning from Western 
countries towards being a leader in the global community.

President Xi delivered an important speech at the 2015 Paris Climate Summit, 
noting the mutual benefits between economic growth and an effective response 
to climate change, and a win-win cooperation among all countries rather than 
‘zero-sum game’.

China’s climate ambitions reflect the policy consistency of its internal and external 
approaches:  from the internal concept of development to external action, and from 
its domestic actions to its international action on climate change.

Carbon neutrality as a profound shift in the 
development paradigm

The process of achieving global carbon neutrality

More than 140 countries have committed to achieving carbon neutrality, signalling 
a profound shift in the development paradigm globally. The carbon emissions of 
these countries account for about 75 per cent of the world’s total, about 60 per cent 
of the world’s population and about 75  per  cent of total economic volume. 
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More  importantly, some 70  per  cent of these countries are developing countries 
(eciu.net/netzerotracker). According to the traditional development model, carbon 
emissions are expected to peak and then decline, showing an inverted-U-shaped 
curve. The commitment to carbon neutrality of so many developing countries and 
their determination to drive economic growth through a low-carbon model can be 
seen as a subversive change to traditional development theory—an epoch-making 
change (Zhang 2021).

In past discussions about development, emphasis was placed on efficiency 
improvement, industrial upgrading and the so-called ‘smile curve’. It is true 
that a country can upgrade to the top of the industrial chain and reduce its 
production-side carbon emissions by transferring high-emitting industries to other 
developing countries or regions. However, its consumption-side emissions will not 
be so much reduced because of the need to import products with high embedded 
emissions. This kind of industrial upgrading has little substantial benefit for the 
global response to climate change and emissions reduction. ‘Green transformation’ 
under the ecological civilisation concept refers to the transformation of the content 
and mode of development.

Back to the original aspiration of development

When material wealth reaches a certain level, the content and mode of growth shall 
change. If a new growth model does not appear, however, economic growth must 
rely on material consumerism or over consumption. Therefore, a considerable part 
of so-called modern economic activity is, in the Keynesian sense, like continually 
digging trenches and filling them back in, which means high GDP growth does 
not lead to improved wellbeing. Modern economic activity follows a model of 
high growth and low wellbeing with heavy environmental costs. If this model is 
not radically changed, the problem of unsustainability cannot be solved simply by 
improving efficiency (Zhang 2021a).

The original aspiration of economic development was to improve wellbeing, 
helping people live a better life. What is a good life? People have not only material 
needs, but also many non-material needs—needs that must be met through 
a  different development concept. As well as tangible material resources, there 
are intangible resources such as knowledge, a healthy environment and culture. 
Green  transformation is a systematic transformation of previous concepts of 
development, resources, production and consumption, business models and policies.

Needs consists of market needs and non-market needs. GDP is a measurement of 
market-oriented growth content. Therefore, if growth targets are weighted too heavily 
towards GDP, economic development will inevitably enter an overly materialised 
state and a large number of non-material needs cannot be met. Such growth will 
not only affect people’s wellbeing, but also cause massive environmental problems.

https://eciu.net/netzerotracker
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The global consensus on and actions towards achieving carbon neutrality will 
completely reconstruct the economic system and spatial patterns of the traditional 
industrial era. As the content and mode of development change, the traditional 
economic system will be reshaped. Whether it is industrial concepts such as industry 
and services, or spatial concepts such as cities and villages, great changes will take 
place—changes that will be accelerated by the rise of the internet. There will also be 
profound changes in the development content and modes of energy, transportation, 
construction and agriculture (Zhang 2021).

Mechanisms for achieving carbon neutrality 

Carbon neutrality will facilitate an economic leap

China’s 2060 carbon-neutrality goal shows the political resolve of the country’s top 
leaders and has created strong market expectations. Whether it is the industries likely 
to be most impacted, emerging green industries, governments or enterprises—all 
have high expectations for carbon neutrality. The formation of market expectations 
is very important, because with stable expectations, people will take concerted 
action, and many expectations will be self-fulfilling, although it is impossible to 
accurately predict what specific technologies will emerge between now and 2060 
and the exact pathway towards carbon neutrality (Zhang 2021).

A green transition would drive the economy towards a more competitive structure. 
For example, the change from the fossil energy to a new energy structure, from fossil 
fuel vehicles to electric vehicles, will make China’s economy more competitive. After 
the Eighteenth National Congress of CPC, China abandoned the traditional idea of 
allowing pollution first and treatment later, and no longer worried that protecting 
the environment would affect economic growth. During the Fourteenth Five-Year 
Plan period, China’s economy has maintained a relatively high growth rate and 
environmental quality has been greatly improved. Protecting the environment can 
improve people’s wellbeing—something that cannot be measured by the market. 
These improvements may not be reflected in terms of GDP but they are felt by 
residents as intangible improvements in wellbeing (Zhang 2021).

Carbon neutrality and the beginning of a new journey

The global consensus on and action towards carbon neutrality mark the end of the 
traditional industrial era and the beginning of a new era of green development. 
This historic change coincides with China beginning on a journey towards building 
a modern socialist country. For China, this is a historic opportunity. In the past, when 
the Chinese talked about realising modernisation, they were mostly talking about 
catching up with Western countries. However, the new standard of modernisation, 
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in which humans and nature coexist in harmony, is something the West has not 
achieved yet. For example, developed countries have high carbon emissions and poor 
performance on the UN Sustainable Development Goals. This means China could 
narrow the gap with developed countries in the competition for a green transition.

In the new era of green development, China has advantages in many industries, 
including photovoltaics, wind energy, electric vehicles, robotics, 5G and internet 
technology, high-speed rail and ultra-high-voltage energy transmission. China now 
has 372 million cars on its roads, with annual car sales of about 25 million. There is 
a huge growth opportunity in switching these to electric vehicles. What is more 
important is the change in lifestyle this will generate (Zhang 2021).

Just as it was difficult to imagine 40 years ago the tremendous changes reform and 
opening-up would bring, China is likely to create a new green development miracle 
between now and reaching carbon neutrality in 2060. Over the past 40 years, 
China has learnt much from the experiences of Western economic and industrial 
development, but this model is unsustainable. In the next 40 years, China will 
embark on a new journey of sustainable and green development. If the Industrial 
Revolution was the West’s major contribution to the world, the green development 
revolution could provide China with an opportunity to make new and major 
contributions to the world (Zhang 2021).

The ‘dual carbon’ goals and challenges for 
China’s manufacturing transformation
The proportion of fossil fuel energy in China is as high as 85 per cent and industry 
is responsible for about 70 per cent of carbon emissions; therefore, the most direct 
challenge to achieving the country’s dual carbon goals will be the transformation 
of energy and industry. According to the ‘Working Guidance’ for peak carbon 
emissions and carbon neutrality issued by the CPC Central Committee and the 
State Council on 22 September 2021, the proportion of non–fossil fuel energy 
consumption will reach about 20 per cent by 2025 and 25 per cent by 2030, and 
the total installed capacity of wind and solar power generation will reach more than 
1.2 billion kilowatts. By 2060, the proportion of non–fossil fuel energy consumption 
will exceed 80  per  cent. There has been much research and scenario analysis of 
China’s energy transition. In this chapter, we will focus on China’s dual carbon goals 
and its manufacturing industry (Zhang 2021).

The biggest challenge to China’s manufacturing industry is how to simultaneously 
achieve the dual goals of peak carbon and carbon neutrality, maintain manufacturing’s 
share in the economy as the government set and GDP growth. In  2020, the 
manufacturing industry accounted for 27  per  cent of Chinese GDP; GDP will 
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double in 2035, from RMB100  trillion in 2020 to about RMB200  trillion. 
If manufacturing’s share in the economy is kept stable and peak carbon is achieved 
by 2030 (the industrial peak would occur earlier), the GDP of the newly added 
RMB27 trillion manufacturing industry in the future will almost see zero carbon 
emissions in 2035. This is an enormous challenge. At present, industrial carbon 
emissions (including energy sector) account for 70 per cent of China’s total, and 
come mainly from six high-energy-consuming industries. If direct, indirect and 
processing emissions are included, the emissions from these industries are about 
80  per  cent of the total industrial carbon emissions. Achieving the above three 
goals will largely depend on the transformation of the manufacturing industry. 
Manufacturing cannot develop in the way as it has in the past; it must greatly 
increase the value added of products.

Will carbon neutrality increase the cost of manufacturing in China? In terms of 
overall costs, the green transition will bring reductions across the whole society. 
Costs here include external, hidden, long-term and opportunity costs and lost 
wellbeing—costs not previously reflected in commodity prices. Under the 
traditional development model, companies appeared to have lower costs and higher 
efficiency, but once the above costs are considered, the traditional model produces 
a high-cost economy. The green transition is largely about ‘recalculating the ledger’ 
by factoring in all costs. As a result, many concepts will have to be redefined and 
the policy implications will be significant. Since 2010, China has been the world’s 
largest manufacturer—the world’s factory—but it bore the environmental costs, 
maintaining the competitiveness of its manufacturing industry at the expense of the 
environment and people’s wellbeing.

If carbon emissions are included in costs, will this reduce the relative competitiveness 
of China’s manufacturing industry globally? In general, no, because it is not just 
China that is now working towards carbon neutrality; it is being implemented 
globally. The overall competitiveness of China’s manufacturing industry will not 
decline due to the dual carbon goals, but certain industries and products will be 
affected. However, in other emerging fields, such as solar and wind energy and 
smart electric vehicles, the dual carbon goals will greatly enhance the global 
competitiveness of Chinese manufacturing.

The dual carbon goals are expected to bring about a substantial adjustment in 
relative prices. The green transition will mean a substantial adjustment in the 
economic structure, the share of the high-carbon economy will decrease and 
that of the low-carbon economy will increase. This adjustment will be achieved 
through changes in the relative prices of high-carbon and low-carbon products: the 
price of the former will rise, while that of the latter will fall. This is the process of 
re-optimising the allocation of resources across the whole society. It can be expected 
that the costs of producing, and prices for, high-carbon industrial products will 
continue to increase in the future, while demand will decrease. At the same time, 
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the prices of products in emerging green industries, such as new energy and smart 
electric vehicles, are falling sharply, and the cost of new energy will be very low in 
the future (Zhang 2021).

Incorporating the ‘dual carbon’ goals into the 
ecological civilisation plan
On 15 March 2021, President Xi presided over the ninth meeting of the Central 
Finance and Economics Committee, emphasising the need to incorporate peak 
carbon and carbon neutrality into the overall planning for China’s ecological 
civilisation. Many people understand carbon neutrality as simply an issue of 
replacing fossil fuel energy with new energy and do not realise that carbon neutrality 
will require a comprehensive and profound transformation of modes of production 
and lifestyles. Only by integrating it into the overall planning for the ecological 
civilisation will the goal of carbon neutrality be achieved (Zhang 2021).

Why should carbon neutrality be incorporated into 
ecological civilisation planning?

If carbon neutrality is not incorporated into planning for the ecological civilisation, it 
will be difficult to achieve. The prerequisite for carbon neutrality is the replacement 
of fossil fuels with new energy, but this requires a systemic shift. For example, the 
transformation of energy must involve the government’s systems of environmental 
supervision, pricing, carbon emissions trading and green technology innovation, its 
business model, electrification of energy users, financial, fiscal and taxation systems, 
and performance assessment. It also involves other areas such as transport systems. 
The exclusion of any one of these could make the transformation impossible.

If carbon neutrality is not incorporated into ecological civilisation planning, 
mistakes could be made in the promotion of carbon neutrality. What we really 
need to solve is the traditional, unsustainable development model, which leads to 
climate change, high resource consumption, biodiversity loss and environmental 
pollution. Climate  change is only one aspect of unsustainable development and 
addressing it must also facilitate the solution of other problems of unsustainability. 
Without incorporation into planning for the ecological civilisation, carbon neutrality 
will not necessarily promote the solution of other issues of unsustainability and it 
could even exacerbate the problems. In addition to the climate system, the collapse 
of any one of the subsystems such as biodiversity, the environment and resources 
could lead to the collapse of the global ecological system.
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Pollution control and carbon reduction must be 
mutually reinforcing

Although the transition to new energy will greatly reduce carbon emissions, the 
production of the infrastructure and equipment required for it will entail extensive 
resource consumption and potentially cause its own environmental damage. 
At  present, people pay more attention to the carbon emissions of new energy 
generation itself, ignoring the rapid development of new related industries that 
will bring about a substantial increase in demand for critical minerals and other 
resources. According to a report of the International Energy Agency (IEA 2021), 
the demand for minerals in photovoltaic power generation is about five times that 
for gas power generation to produce the same amount of electricity; the demand 
for minerals to produce an electric vehicle is six times that for conventional cars. 
Achieving the global 2050 net-zero carbon emissions target will increase total mineral 
demand sixfold. Therefore, solving climate change will reduce consumption of some 
resources and address some environmental problems—for example, reducing the 
burning of coal will also improve air quality—but it will increase consumption of 
other resources and could cause new environmental issues.

So, assuming we have completely shifted to renewable energy, the cost of which 
is far lower than that of fossil fuel energy, this does not mean the problem of 
unsustainability is solved, because the use of new energy will also bring significant 
resource consumption and environmental damage. For example, with lower energy 
prices, people will use more electric appliances. Even if the production and use of 
these appliances do not emit carbon dioxide, the production process will consume 
resources and have other impacts on the environment. The more energy used, the 
more resource consumption and pollution problems it brings.

The strategy and mechanism for achieving 
carbon neutrality
To realise its dual carbon goals, China has introduced the ‘1+N’ measures and 
formulated a detailed timetable and roadmap. 

The carbon-neutral strategy

To achieve carbon neutrality, it is important to really understand the substance of 
carbon neutrality so as to strategically avoid a wrong path. Other issues are of a more 
technical nature and are relatively easy to solve (Zhang 2021).
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One issue is confidence. Since China’s industrialisation is not yet complete, some 
people worry about whether the carbon neutrality goal will hinder this process. 
Economists usually believe in the power of the market and that if energy resources 
are depleted, new forms of energy and resources will emerge spontaneously in the 
market. Achieving carbon neutrality by 2060 is essentially equivalent to assuming 
global fossil fuel energy will be depleted by 2050 or 2060. In this way, the question 
before us is how can we create a prosperous world under these conditions? Moreover, 
the current cost of solar and wind energy is almost the same as the cost of coal-fired 
electricity, and it will drop sharply in the future. With the support of electric 
vehicles, internet and 5G technologies and robots, creating a prosperous new world 
once fossil fuel energy is depleted should be possible.

The second issue is strategic direction. There are two ways to achieve carbon 
neutrality. One is with low carbon emissions and low neutrality, which mean 
carbon capture and storage technologies will be used to offset remaining emissions. 
The other is high carbon emissions and high neutrality, which means we follow 
business-as-usual development that relies on carbon capture and storage technologies. 
The fundamental goal of carbon neutrality is achieving sustainable development; 
carbon reduction is only a part of it. If we only focus on carbon reduction, we will 
not solve other problems of unsustainability.

The third issue is the window of time in which to achieve carbon neutrality. 
The  logics for carbon peak and carbon neutrality are not the same; carbon 
neutrality will not necessarily follow peak carbon. We must transform our means 
of production and lifestyles as required for carbon neutrality to achieve an earlier 
and lower peak in carbon emissions. Since China is to realise modernisation by 
2035, the intervening period is our window of opportunity for achieving green 
transformation. If this transformation is not achieved in that timeframe, we will 
be locked into a high-carbon state and the cost of delayed transformation will be 
much higher.

The fourth issue is the carbon neutrality roadmap. While China should follow the 
goals of peak carbon by 2030 and carbon neutrality by 2060, the situation will differ 
between industries and regions, requiring differentiated plans. The roadmap involves 
many technical issues, including reform of China’s energy system, cost–benefit 
analysis and the slope of the emissions-reduction curve. To achieve carbon neutrality, 
we should neither follow the traditional path nor proceed blindly (Zhang 2021).

Mechanism for achieving carbon neutrality

Jumping from the traditional development model to the new green model will be 
like the jump from the old division of labour to a new one, and like jumping from 
fossil fuel energy to renewables and from conventional vehicles to smart electric 
vehicles. There are several prerequisites for this transition. 
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The first is the determination of the government. Chinese leaders have gained insight 
into historical development trends. At the same time, China’s system of government 
provides institutional guarantees for translating this vision into policies and actions.

The second prerequisite is the new market constraints. Strictly limiting carbon 
emissions means changing the market constraints on companies, thereby changing 
their behaviour.

The third prerequisite is to stabilise market expectations, which will guide 
the behaviour of market players. At present, the market has signalled a clear 
response: as fossil fuels represent the energy of the past, financing for them is 
becoming increasingly difficult. New energy and electric vehicles represent the 
future and there will be a lot of investment into this market. With stable market 
expectations, there will automatically be favourable conditions for realising carbon 
neutrality (Zhang 2021).

Two major policy directions

The first policy direction will be promoting the development of the low-carbon 
economy. The development of new energy and smart electric vehicles will encounter 
many difficulties, including unstable operations of new energy, issues of internet 
security, electricity prices and other bottlenecks, which must be solved.

The second policy direction is to pay special attention to transitional justice. 
Although green transformation represents a strategic opportunity in the long 
run, many industries will be severely impacted. Fossil fuel industries will be the 
first to bear the brunt of transition, including coal, oil and some heavy chemical 
industries and regions, as well as specific employment groups. China must take 
strong measures to help with the transition and provide vocational training and 
financial transfers (Zhang 2021).

Conclusion
China’s commitment to carbon neutrality provides a strategic opportunity as it steps 
into a new stage of development. Carbon neutrality not only poses a huge challenge 
but also provides a strategic opportunity for China to start a new journey towards 
building a prosperous society. The global consensus on and action towards carbon 
neutrality mark the end of the traditional industrial era and the beginning of a new 
era of green development. Carbon neutrality will bring transformative changes to 
China’s economy and it is expected to create a high-quality development miracle in 
the next 40 years. However, achieving this target depends on whether China can 
realise a fundamental shift in its development paradigm. 
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