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Introduction
On 22 September 2020, Chinese President Xi Jinping announced at the UN General Assembly (UNGA)
that China would aim to peak its carbon dioxide (CO2) emissions before 2030 and reach carbon
neutrality by 2060. Under the Paris Agreement’s nationally determined contribution (NDC), China had
committed to peaking CO2 emissions by 2030—without, however, issuing a level at which emissions
would peak—and was widely expected to reach this goal before 2030. Thus, the ambition to peak
emission at an unspecified time before 2030 does not represent a large shift from China’s previous
commitments. However, reaching carbon neutrality by 2060 represents a significant change with wide
implications locally and globally. From a domestic perspective, China will have to scale up renewables
dramatically while investments in the power sector and the technologies underpinning the energy
transition are set to boost China’s economy1. Internationally, the unilateral pledge is hugely important
in generating global momentum toward stronger global climate ambition and governance 2, but also in
positioning China as a leader in climate diplomacy.
Yet the challenges are equally tremendous. As the world’s largest emitter of greenhouse gas
emissions—with an energy system heavily reliant on coal—reaching carbon neutrality would require a
fundamental change in China’s energy supply systems and in the way energy is being consumed. This
also implies a profound transformation in China’s economic structure and a shake-up of the fossil fuels
industry, a politically powerful lobby. Indeed, when considering China’s renewed focus on energy
security and the large number of coal-fired power plant approvals over the past year3, Xi’s pledge came
as a surprise to many observers within and outside China. China was widely expected to wait until after
the US presidential elections before submitting its revised NDCs 4. More importantly, China’s plans were
not expected to be particularly bold 5, raising questions about the drivers behind this announcement and
the next steps. Is the pledge a diplomatic ruse that China’s leadership has no intention to keep? If it is
not, and Beijing is contemplating it in earnest, how will China reach carbon neutrality? Such a massive
structural shift would require rapid action to get China onto this new trajectory 6 and therefore raises the
question of how will the upcoming 14th Five Year Plan (FYP, 2021-2025) reflect this new ambition.
This comment draws on preliminary government drafts and proposals for the upcoming five-year plan
as well as on some of the feasibility studies conducted by Chinese research institutions to offer
pathways for the 2060 carbon neutrality pledge. It argues that while the net zero commitment has not
yet been fleshed out into a clear policy pathway, it is by no means an empty pledge. But even with the
long term direction of travel set, it would be unrealistic to expect the upcoming five-year plan to fully
reflect the renewed level of ambition. Indeed, the path to carbon neutrality will likely play out in two
speeds: a swift acceleration of renewable energy and an ambitious focus on technological innovation
that will be visible in the upcoming five-year plan, alongside a longer buffer period until around 2030 to
help fossil fuels adapt to the transition.
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China does not have a detailed blueprint for reaching carbon neutrality by
2060
There are, as yet, no details on how China aims to achieve carbon neutrality by 2060. Further
clarification is likely to be included in China’s updated NDC ahead of the Glasgow climate conference
in November 2021, in the upcoming five-year plan, and perhaps more importantly in the 2035 vision
document that the government is also currently drafting. But it is important to recognise that Xi’s pledge
is the beginning of a policy planning process rather than the culmination of one. It came as a surprise
to many within China 7 and even though it was informed by feasibility studies that suggest carbon
neutrality is achievable, these are not policy documents.
The most often cited study was conducted by Tsinghua University’s Institute of Climate Change and
Sustainable Development (ICCSD). It is considered as the most authoritative given that it was directed
by China’s former chief climate negotiator Xie Zhenhua and reportedly ended up on the desk of Han
Zheng, who sits on the Politburo’s Standing Committee and oversees the Ministry of Environment, from
where it made its way into Xi’s statement. But while the ICCSD study is credited for having put carbon
neutrality at the top of the policy agenda, it is not necessarily the detailed pathway that the country will
adopt. Over the next few months, bureaucracies and ministries will work to translate the carbon
neutrality pledge into an overarching framework that will inform the 14 th FYP and the 2035 visions for
energy, industrial and climate policies. Provinces, ministries and industries will then subsequently issue
more detailed targets.
That the policy process is only now starting was further reflected in the lack of detail in other significant
political documents, including the communique following the fifth plenum of the Communist Party’s 19th
Central Committee, issued in late October 2020. The fifth plenum convened on 26 October 2020 and
approved the recommendations for the next five-year plan as well as for the 2035 vision for China’s
economic development, yet it was very short on concrete climate commitments. The plenum summary
cites the need to accelerate the promotion of a green and low carbon development, promote the green
transformation of key industries and allocate energy and resources more appropriately in 2021-2025,
in effect reiterating many existing targets. It also states that China will “reduce the intensity of carbon
emissions (…) and formulate an action plan for peaking carbon emissions before 20308”, updating its
existing NDC with the new, slightly more ambitious timeframe. But when looking at the list of priorities,
the word ‘green’ was mentioned in the plenum communique 19 times, whereas the word ‘security’ was
cited 66 times, and innovation 47 times9.

A diplomatic stunt?
But this should not be taken to mean that China is not serious about its commitment. To be sure, the
timing of the announcement was in all likelihood informed by geopolitical and reputational
considerations: Beijing was probably anticipating a call for scaled up climate action if Democratic
nominee Joe Biden was elected in the November US election. It was also hoping to appease the
European Union, which has been pushing for such a goal bilaterally. In addition, as China was stung
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by international criticism of its early handling of the COVID-19 pandemic, its top leadership may have
sought to boost its image by taking an active role in global climate leadership 10.
While these are all undoubtedly factors informing the timing of the pledge, they do not explain the level
of ambition11. Indeed, reaching carbon neutrality entails structural changes to energy production and
consumption and more broadly to the Chinese economy, including a structured phase out of fossil fuels.
As fossil fuels currently account for 85 per cent of China’s energy mix and are a large source of
government revenue and employment, the transition will be very challenging. But when considering that
China has historically met or exceeded its international climate commitments, there is no reason to
assume that the 2060 carbon neutrality goal is an empty pledge.
The change in tone from the government has therefore been nothing short of extraordinary. It was only
last year, in October 2019, that Li Keqiang chaired a meeting of the National Energy Commission where
he stressed the importance of energy security and coal. Moreover, in the wake of COVID-19, the
recovery package has supported smoke stack industries 12.
To be sure, China’s leaders have long recognised that rising sea levels could affect more than a halfbillion people living in coastal areas, including major cities like Shanghai and Guangzhou. More extreme
weather, such as droughts, would lead to food shortages and higher temperatures would accelerate
the melting of glaciers on the Tibetan Plateau, increasing the flood burden in densely populated areas.
Still, the focus has been on local air pollution with climate at times taking a back seat. At the same time,
efforts to electrify the vehicle fleet have been driven by energy security concerns, namely a desire to
reduce dependency on oil, as well as the industrial opportunity presented by developing new supply
chains.
In short, the Chinese government has long pursued policies to help the country rise up the industrial
value chain, to transition its economy toward a more domestically-driven growth model and to tackle
environmental degradation. This year, however, there is greater urgency to implement these goals at
an accelerated pace in light of China’s worsening external environment, and the energy transition lies
at the intersection of these priorities.
China’s renewed focus on energy security, technological self-reliance and the resilience and reliability
of supply chains13 means that developing the technologies and ecosystems that enable the energy
transition could bolster the country’s leadership in a global economy that is increasingly climate- and
environment-conscious. Already in 2019, Chinese manufacturers supplied 42% of the world’s wind
turbines and 76% of the world’s solar modules. Going forward, Chinese ministries have estimated 14 that
achieving carbon neutrality by 2060 could yield over 100 trillion yuan ($14.7 trillion) in investments over
the next 30 years. Taking a leading role in the global economy through low-carbon, high-tech, and
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information technologies is a direct continuation of China’s industrial policies: The much criticised Made
in China 2025 policy, the more recent High Quality Development model 15 and New Infrastructure Plan,
highlight these priorities. Going forward, China’s 2035 vision and its China Standards 2035 papers will
further stress that China is seeking a role in higher margin industrial manufacturing and increasingly in
standard setting too16.
At the same time, failure to adjust to the energy transition could prove costly for the Chinese economy
when considering growing calls for carbon tariffs or carbon border tax adjustments 17 . While the
effectiveness of a carbon border tax adjustment is debated 18, the proposal is nonetheless part of the
EU’s larger goal of achieving carbon neutrality by 2050, and was identified in December’s European
Green Deal as a way to catalyse this transition. There is likely a deeper recognition in Beijing that
climate regulations globally are set to tighten and consumer preferences are shifting.
Xi Jinping’s carbon neutrality pledge was therefore likely informed by the assessment that the country
is facing an increasingly challenging international environment and must therefore ensure that its
industrial and manufacturing capabilities are fit for purpose in an increasingly carbon-conscious world.
Building on the anticipated changes to China’s economy and energy sector, there is likely greater
appetite to take on a global leadership role.

A tale of two paths
The strategic direction is clear: reaching carbon neutrality by 2060 will require rapid electrification of the
Chinese economy and a substantial role for renewables in the energy mix by 2050-2060. The current
energy mix, where fossil fuels account for 85 per cent of energy consumption will shift to an energy
system where renewables contribute for at least 75 per cent of energy use, and fossil fuels fall to 15
per cent or even less (figure 1). Importantly, scenarios put forward a few years ago that were deemed
ambitious19, are now looking more like action items rather than a pipe dream.
Based on this, China will also need energy storage to integrate wind and solar at scale as well as
technologies that can capture the CO2 released from burning fossil fuels. Yet these are not seen as
insurmountable challenges. On the contrary, they are the economic opportunity that makes the
transition an appealing prospect for China’s decision makers. In the short term, the areas of focus—
where China combines economic opportunity with the climate pledge—are clear: they include wind
turbine and solar panel manufacturing, battery technologies, as well as hydrogen development and
applications. For power utilities involved in the grid expansion, the energy transition also offers new
business opportunities, including scaling up gas in power generation. The focus in the 14 th FYP and
other government policy papers will likely be on developing these areas, as technological progress in
innovation and cost reductions will inevitably drive the energy mix in 2050-2060.
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Figure 1: Forecasts of China’s energy mix, 2025, 2060

Source: Tsinghua ICCSD

Since there is no clear target for the 2060 energy or power mix, the speed and scale with which the
different technologies develop will be critical. Tsinghua’s ICCSD, for example, forecasts that China’s
electricity production would need to more than double, from 7,325 TWh in 2019 to 15,034 terawatt hours
by 2060. This growth would be driven by a large ramp-up of renewable electricity generation, including
a 16-fold increase in solar and a 9-fold increase in wind. Nuclear power would need to increase six fold,
and hydroelectricity to double. Fossil fuels, including coal, oil and gas, would still account for 16 per
cent of energy consumed, so would require either CCS or to be offset by new forest growth and
technologies that can suck CO2 directly out of the atmosphere. Emissions would rise, from 9.8
gigatonnes of CO2 in 2020 to around 10.3 gigatonnes in 2025 and will then plateau for five to ten years
before dropping steeply after 2035, when energy demand would also peak between 6-6.5 billion of tons
of coal equivalent (tce), to reach net zero by 2060 (see figure 2) 20.
Figure 2: China’s electricity production forecasts under different scenarios, TWh

Source: Tsinghua ICCSD, ERI NDRC, OIES
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Another scenario, led by the Energy Research Institute (ERI) of the National Development and Reform
Commission (NDRC) sees emissions peak as soon as 2022, at around 10 gigatonnes of CO2, followed
by a steep drop to net zero by 2050. To achieve this, electricity production would double to 14,800
terawatt hours by 2050, although it would be generated largely by nuclear power, followed by wind and
solar. Hydropower and biomass would also play an important role, alongside thermal power that would
still account for 12 per cent of electricity production (see Figure 2).
In that context, even though the Tsinghua study is credited for underpinning the carbon neutrality
pledge, the ERI study is equally important as it will inform thinking within the NDRC, China’s largest
and most influential ministry.

Long term ambitions meet short term constraints
With the pathways to 2060 are still under discussion, the extent to which it can force dramatic a shortterm change, remains an open question. Even the ICCSD study, likely in recognition that moving too
quickly would generate considerable pushback, calls for a gradual energy transition over the next
decade and a half, followed by a rapid acceleration after 2030 (see Figure 3). The ICCSD study
therefore tries to reconcile climate ambition with political reality.
Figure 3: ICCSD decarbonisation scenarios

Note: The ICCSD study put forward a number of scenarios, including a ‘Normal mitigation scenario’ – which is
effectively a business as usual scenario, in the light blue dotted line; an enhanced mitigation scenario (orange
dotted line); rapid 2C scenario (dark blue dotted line); as well as a rapid 1.5C scenario (grey dotted line); It also
looked at a long-term low carbon transition (red line). Finally, the research team’s recommended scenario is
depicted in the brown line.
Source: Tsinghua ICCSD study

Its recommended pathway (the brown line) tracks the ‘business as usual’ scenario (the light blue dotted
line) rather closely until 2030, before diverging sharply thereafter. This effectively gives China’s political
leadership a ten-year buffer. However, this increases the risk that painful change will be postponed.
This dichotomy of a strengthened climate ambition alongside ongoing growth in fossil fuels will likely be
reflected in the 14th FYP, judging by some of the preliminary drafts discussed by ministries and industry.
The Ministry of Ecology and Environment (MEE), for example, has thus far only stated that the 14 th FYP
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should place “limits on fossil energy intensity and strict controls on coal 21” and will seek to “replace
small coal and gas generation with electric power”, while supporting renewable energy. In addition, the
MEE will:


Develop quantitative carbon intensity reduction targets for the 14th FYP;



Draft specific environment and climate FYPs;



Develop a 10-year action plan to cap carbon emissions by 2030;



Transition from pilots to a unified national carbon market, which will cover multiple industries.

The MEE also added that key localities and key industries will be required to ‘clarify 22’ peak emission
goals, action plans and supporting measures.
Meanwhile, the National Energy Administration (NEA), has called for public comments on its 14 th FYP
renewable plan, laying out seven priority areas:


Guaranteeing energy security through diversifying supplies, developing sufficient storage
capacity and infrastructure and improving logistics.



Green and low-carbon development in support of China’s pledge to peak CO2 emissions before
2030. This could involve “market-based trading of the rights to use energy” and carbon
emissions.



Construction of smart energy systems, energy digitisation.



Coordinated development of energy regions, optimisation of regional supply and demand with
a focus on rural energy reform.



Energy technology innovation: capacity building and key core technology innovation and
application.



Market-oriented reforms



International cooperation23.

These preliminary drafts suggest that the near term priority is implementing the 2030 goal by restricting
coal power development, reducing the burning of low-quality, loose coal (‘dispersed coal’ which refers
to small boilers, home heating, cooking) as opposed to industrial use of coal. That said, other
government think tanks and even industry have been suggesting more ambitious steps in the near term.
The Development Research Centre (DRC), the State Council think tank, forecast in late October that
China’s primary energy demand growth will slow to an average 2.5 per cent every year in the five-year
plan period (compared to 2.7 per cent on average between 2015-2019) bringing total consumption to
over 5.5 billion tce by 2025 (vs 4.86 billion tce in 2019) and falling to around 5 billion tce by 2030.
Importantly, the DRC forecasts that the share of coal in the energy mix will fall below 50 per cent by
2025 (compared to the ICCSD scenario which still sees it at 51 per cent). It also expects older coalfired power plants to be eliminated by 2030 and all existing capacity will be upgraded to ultra-low
emission units. Non-fossil fuels and natural gas (which currently account for 23 per cent combined) will
exceed 30 per cent of the energy mix by 2025, rising to 45 per cent in 2030 according to DRC (vs 31
and 48 per cent respectively in the ICCSD study).
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Peak coal…
Based on these, the 14th FYP is highly likely to call for a further reduction of coal in the energy mix to
around or below 50 per cent, with a view of phasing out coal in power toward 2050. But whether the
plan will also halt new coal-fired power plants and freeze the existing pipeline of projects is an open
question. As coal is still seen as a reliable source of power and has contributed to growth and
employment in the wake of COVID-1924, there is still a chance that some coal-fired power plants will go
ahead, even as utilisation rates could continue to fall. Current dispatch rules do not fully incorporate
economic or environmental considerations and the system tends to favour coal-fired generation. That
said, GEIDCO, a think tank under State Grid, for example, expects coal-fired power generation to fall
marginally from 2019 levels by 2025.
While Xi’s pledge suggests a change in the overall policy direction, changing habits will take time as
well as considerable political will. Power sector reforms and the expansion of the carbon market will
help the transition, but China’s planners and advisors likely recognise that the change will have to be
gradual. A softer transition could also allow China to develop the technologies required to facilitate it,
including CCS, storage and flexibility mechanisms such as hydrogen.

…but not peak fossil fuels
The winners in the forthcoming plans are clear: renewables, battery storage, hydrogen and grid
expansion among others. Coal is a likely loser, although policies will likely look to help a soft transition
for coal rather than a sudden phase out 25. But oil and gas look to emerge unscathed from the 2060
goals in the near term. While the DRC forecast suggests oil demand will remain at current levels in
2025 (700 Mt, or around 14 mb/d), new integrated refining and chemical plants are going ahead. Two
large plants are starting up in 2020 and in the first half of 2021 (0.40 mb/d Ronghseng and 0.32 mb/d
Shenghong) alongside a further 2.3 mb/d planned through 2024. Some of these plants will face financial
challenges while a tougher environmental impact assessment process will limit others.
But for now, there is little to suggest that oil is among the near-term losers of the climate pledge, with
many stakeholders in the oil and gas system expecting oil demand to peak around 2030. Even the
ICCSD study expects the share of oil in the energy mix to remain stable (at around 18 per cent) through
2030 before falling, while the share of gas rises (see Figure 3).
Figure 3: China primary energy demand (btce)

Source: Tsinghua, ICCSD
Michal Meidan, “China’s energy policy in the wake of COVID-19: implications for the next Five Year Plan”, OIES Comment,
November 2020, https://www.oxfordenergy.org/publications/chinas-energy-policy-in-the-wake-of-covid-19-implications-for-thenext-five-year-plan/
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Gas use, especially in power, will likely be boosted by the carbon neutrality pledge in the near term as
renewables are scaled up faster than would have otherwise been the plan, leading to greater demand
for flexible capacity. The ongoing liberalisation of the gas sector, in a context of lower natural gas prices,
will further boost gas penetration. However, the goal to curb fossil energy consumption will then also
limit the scope of gas deployment post 2030. A zero-carbon power system will be based largely on
renewables, leaving little room for unabated fossil power generation 26.

Conclusion
Xi Jinping’s 2060 carbon neutrality pledge is monumental. Not only does it inject momentum in global
efforts to tackle climate change, but it could prove transformative for China’s energy system and its
economy. To be sure, the importance of fossil fuels not only in terms of energy supplies, but also in the
political and decision-making system points to the enormity of the task. Helping that industry adapt to
the energy transition will prove to be one of the most substantial challenges for the country.
The pledge, however, is only the start of a process that China seems determined to pursue, given that
mastering and leading in the technologies that underpin the energy transition represent not only a
business opportunity, but also a necessity. And given the assessment that China’s external
environmental is becoming increasingly hostile, the country’s long term energy security will be
enhanced through the self-sufficiency that the energy transition could bring.
In the next five years, efforts will focus on the industries that will drive the transformation: renewables,
electric vehicles, battery and storage, as well as hydrogen. In these areas, and in some of the climate
targets, the 14th FYP will likely prove ambitious. But the plan could also make room for more natural
gas and oil given the energy needs associated with China’s ongoing economic growth, industrialisation
and urbanisation. This should not be taken to mean that China’s ambition is disingenuous.
Even though China, thanks to its centralised government structure and capacity for long term planning,
has the ability to issue targets and blueprints, the 2060 carbon neutrality pledge is still a general
principle rather than a detailed roadmap. The specifics will likely take years rather than months to pin
down and will evolve with economic necessity, changes in the international context and as technologies
are developed and the cost curves change. Still, the journey of a thousand miles begins with one step.
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