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China holds huge potential to lead the global transition towards netzero carbon emissions. Critical to its success will be engagement,
mutual knowledge sharing and collaboration. Philanthropic funding
has played a key role in supporting China’s transition towards net zero,
averaging $75 million per year between 2017 and 20201,2. Clean energy
transitions, the power sector reform, the electrification of transport and
policy frameworks such as the ETS have historically been the focus of
international donors and should continue to be so, given their status as
national priorities within the ’1+N climate framework’ and their centrality
in enabling the net zero transition. The scale of potential emissions
reductions in China provides significant scope for future investment
to drive a systemic net-zero transformation.
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1 Desanlis, H. et al. (2021). Funding trends 2021 Climate change mitigation philanthropy. ClimateWorks Foundation
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Political Economy Context
In the past three decades, China has experienced rapid economic growth
alongside related carbon emissions and energy challenges. The Chinese
government has since developed policies and legislation for carbon emission
control and climate mitigation. China’s nationwide climate governance efforts
are highlighted by its commitment at the UN in 2020, to peak carbon emissions
by 2030 and achieve carbon neutrality by 20603. To meet these targets, key
policies in China follow a “1+N climate framework” to optimize and speed up
reform in all major sectors4,5. These policies include a power and transportation
transition, the ‘energy revolution’ and a national emissions trading scheme
(ETS)6. Opportunities arise for interested stakeholders as these policies open
up windows for investments and technical inputs, while challenges during the
transition also allow for cooperation.
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Takeaway
There is a huge opportunity to accelerate China’s net-zero transition
through funding collaboration and knowledge sharing. This can have
huge impact in the domestic market and also influence the global
transition, by supporting the world’s economic and productive powerhouse
to decarbonise and create economies of scale for specific technologies
that support cheaper decarbonisation worldwide. China’s commitment
to implement its 2030-2060 net-zero goals will make a significant
contribution to effective climate governance at a global scale.

3 Qiu Shi Theory. 2021. “President Xi’s Quotes on Carbon Peak and Carbon Neutrality”, Published on September 17th 2021. Accessible online at http://www.qstheory.cn/
zhuanqu/2021-09/17/c_1127873054.htm.
4 Xie, Z. 2021. Speech on Explaining China’s “1+N” Policy System, Timetable and Pathway. Accessible online at http://www.ncsc.org.cn/xwdt/gnxw/202107/
t20210727_851433.shtml. (In Chinese)
5 He. J. 2019. Global climate governance reform and China’s domestic governance system construction. China Institutional Reform and Management 2:37-39. (In Chinese)
6 Fan Y. and Mo J., 2015. Key Issues for Top-level Design of China Carbon Emission Trading Scheme (ETS) and Policy Recommendations. China Academy of Science
Journal 4: 66-76. (In Chinese)

KEY INTERVENTIONS, WHICH IF TRIGGERED, WILL SUPPORT A SYSTEMIC TRANSFORMATION TO NET ZERO.

Energy – Power
Generation
Given the scale of demand, despite adequate supply
capacity, the energy sector faces challenges in the
transition as clean power sources are introduced
while heavily polluting power plants are being
shut down. To keep pushing down the cost of
renewables, it is critical that available supplies are
well managed otherwise shortfalls can strengthen
the position of fossil fuels. The transition towards
clean power generation and emissions regulations,
forcing fossil fuel power plants to close early while
renewables are not quite in place, has contributed
to temporary but highly impactful shortfalls in
supply, posing systemic challenges. These power
shortages disproportionately impact certain
regions of the country.
Impact
Funding academic research that involves international
collaboration is an important step for accelerating
the development of clean technology. Piloting clean
technologies in China offers social and economic
benefits at local level, while supporting the global
energy transition7. Training and upskilling the
workforce to produce, install and manage renewables
will also accelerate their deployment. Additional socioeconomic benefits will be delivered as communities
have access to a future-proof energy system and more
advanced skills.
Challenge
Fossil fuel power plants that fail to meet new
emissions standards and are too costly to renovate
are being retired earlier than planned, reducing supply
at a time when demand is rising8. With renewable
technologies being more volatile and costly to manage
than coal, the challenge is to increase capacity in a way
that also supports net-zero targets.

International cooperation, technology sharing, and
management offers a major opportunity to improve
the efficiency, cost effectiveness and systematic
deployment of low carbon technologies, such as
renewables and carbon capture and storage, as well
as the overall efficiency of power generation. Piloting
new technologies at scale offers valuable learning and
delivers benefits for both the national and the global
energy transition.
Opportunity
The deployment of new technologies requires
investment in education and training to develop
a workforce fit to operate a digital energy system
powered by renewables. Networking and exchanging
experience with international partners with key funding
or technology is therefore important.
Technical support and new investments in storage
and grid management are also necessary to enable
the structural adjustments required to introduce
more wind and solar power, which are unstable and
intermittent by nature.
Fossil fuel power plants scheduled to go online
under clean energy reforms present opportunities
for investments in cost management, carbon
quota management, energy savings and balancing
technologies. Carbon capture and storage (CCS) will
also be necessary to achieve carbon neutrality as
a minimal share of coal (around 20% of total power
generation) may remain part of the mix in 2060.

7 Tu Q., Mo J. and Fan Y. 2020. The evolution and evaluation of China’s renewable energy policies and their implications for the future. China population, resources and
environment 30(3): 29-36. (In Chinese)
8 Ministry of Ecology and Environment. 2020. 2019-2020 Implementation Plan for National Carbon Emissions Trading Total Allowances Setting and Allocation (Power
Sector). https://www.mee.gov.cn/xxgk2018/xxgk/xxgk03/202012/t20201230_815546.html.
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Energy – Distribution
(networks)
Mainland China has a centralised electricity
grid mainly consisting of the State Grid (which
serves 26 provinces) and the China South Grid
(5 provinces). While both grids are moving
towards clean emission standards and renewable
energy sources. Issues with technology, energy
distribution and systemic management may
present challenges for the uptake of low carbon
technologies and the distribution of electricity to
and from remote locations.
Impact
Collaboration programmes between China and
global partners can support the development of
the domestic energy network, while offering the
experience of one of the world’s largest energy
systems as an example for the global transition. In
this regard, China’s scale is also a good opportunity
to fund pilot projects to test proof of concept for
distributed grids that harness flexibility services.
Energy intensive industries (steel, cement, glass,
aluminium and copper, petrochemical, etc) need
both infrastructural and technological updates,
retrofitting or larger changes in order to meet
carbon neutrality requirements.97
Challenge
The current centralised distribution network is not fit
for an energy system that uses renewables, battery
storage and digital technology. Much of the current
electricity network is managed manually and does
not apply modern technologies or skills. The size
of China and its climatic diversity also presents
challenges for maintaining a large, centralised
electricity grid. At the same time, the infrastructure
and available battery technologies are also not
suitable nor sufficient for a low carbon, distributed
energy system.

For energy intensive industries in transition, this may
lead to a temporary stagnation in production with
old facilities and equipment, exhaustion of financing
options and lack of key technology and personnel.
Further challenges may arise from cost optimization,
technological upgrades, system updates as well
as competition from international partners in
these fields10.
Opportunity
Opportunities exist for researchers and educators
to join programmes that promote technology
transfer and knowledge sharing between China and
international partners. A digitised and distributed
energy network will enable demand-side flexibility,
with real-time management of supply and demand
allowing more renewables to be connected to the
grid and improving reliability for communities and
businesses. Opportunities will arise for philanthropic
organisations in the provision of investments,
channelling technology import, supporting personnel
training and eventually enhancing trade between
China and the rest of the world.
There is high demand, at present and in the near
future, for information technology in the energy
sector. From the demand side, power grids need
new technology for system security, intelligent
microgrid management and energy storage facilities,
as well as decentralised grid access, multi-energy
complementary schemes etc. From the supply side,
large power plants require tech and management
support for information security, energy efficiency
management and carbon footprint evaluation.
Current concerns about energy security may mean
higher technical standards and management costs
for existing partners. Therefore, new opportunities
and challenges may appear for foreign philanthropy
to work in this area and support the needed power
sector reform.

9 National Development and Reform Commission (NDRC). 2021. Benchmark and Baseline Levels of Energy Efficiency in Key Fields of EnergyIntensive Industries (2021 edition) (in Chinese).
10 Fan Y., and Yi B. 2021. Evolution, Driving Mechanism, and Pathway of China’s Energy Transition. Management World, 2021(8): 95-104. (in Chinese)

Transport
Road transport in China is a key source of
greenhouse gas emissions. Despite having
the largest electric vehicle (EV) market in the
world, policies to support the uptake of EVs
in all sectors including households, public
transportation and supply chains, offer an
opportunity for further decarbonisation of the
economy. The most pressing issues preventing
further EV uptake are the lack of charging
infrastructure, technical difficulties with
batteries, and increasing electricity demand.
Impact
China is an economic and industrial superpower
with growing consumer markets that can play a key
role in accelerating the global transition towards
EVs. Funding to support platforms and forums for
knowledge and technology transfer could enhance
the production and performance of EVs in China,
delivering huge impact for the domestic and global
EV market. Public transportation is also being
upgraded as part of the energy transition, including
the replacement of the conventional transit
system with buses, subways, and trains powered
by electricity from clean resources, and shared
bicycles and electric motorcycles in local counties
and villages.
Challenge
Public support in China continues to be on the side
of cheaper fossil fuel vehicles, despite policies
and government subsidies seeking to reduce the
cost of EV ownership. Further reductions in the
cost of purchasing EVs, and improvements to their
performance, can help switch preferences. The lack
of charging infrastructure is a limiting factor and
expanding it would also increase energy demand,
which is a challenge of its own.

Opportunity
China is the world’s leading producer of EV
batteries and aims to increase domestic EV
uptake. Knowledge sharing with international
actors such as tech companies and academics
can build on this and further reduce the cost to the
consumer while improving the performance of EVs
to compete with ICE vehicles. Government policies
that make it easier to register an EV in some
provinces present an opportunity for accelerated
uptake, if limiting factors are removed. There are
also opportunities to increase the Chinese public’s
awareness of the importance of the renewable
energy transition in the transportation sector.
School children, college students and young
people at the beginning of their careers can be
educated and trained in this regard.
Philanthropy can help to connect China with
international firms and organizations interested in
this transition. Opportunities for investments are
abundant in the transportation sector, including
in infrastructure (with the ongoing constructions
of highway, railway and public transport services),
new technology for EV batteries and marketing in
local and remote areas.
The ideas of a “smart transportation service”
and a “smart municipal service” refer to an
integrated large scale transportation system
consisting of shared bicycles, short- and longdistance buses, subway and railway trains, and
highways managed by information technologies.
This will lead to a high demand for big data,
cloud computing and web-based dispatching
management technologies.
Clean vehicles also demand technical support
and new investments to develop more stable
and reliable batteries. In addition, new energy
sources like hydrogen and menthol are attracting
increasing attention and may open more
marketing and investment opportunities.
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Carbon Sinks:
Agriculture, Forest
and Wildlife Habitat
Restoration
China has long emphasized the role of carbon
sinks in carbon sequestration, environmental
protection and ecosystem management. Policies,
regulations and incentives have been developed
by central and local governments to restore legacy
forests, conserve wetlands and habitats, and
protect watersheds and other natural resources.

manned monitoring and maintenance of
key instruments and stations at remote locations)
are necessary.
Projects are mainly located in northwest and southwest provinces, where local governments and
organisations have limited resources to make ends
meet as well as outdated management tools. The
carbon sink markets are also still underdeveloped.
There are only a handful of accounts trading in practice,
and more incentives and developments are required to
stimulate participation.

Impact
Carbon credits (e.g. CCER) are offered to private
investors in carbon sinks, as they participate in
the national emissions trading scheme and can be
used in place of the allocated quota11. Subsidised
conservation programs (e.g. re-forestation programs
in the north and northwest, and subtropical habitats
conservation programs in the southwest) also benefit
rural and remote regions. Farmers receive financial
support and technical guidance as they voluntarily
participate. These programmes have substantial
impacts in China’s nationwide poverty relief efforts.

Opportunity
Participation of international partners in the
implementation of new carbon sink projects and
the development of existing ones is welcome.
New technologies and investments on efficient
conservation, restoration and management are much
needed. Firms whose business practices produce large
carbon footprints are particularly encouraged to join,
as they can offset their carbon footprint through these
programmes. Participation and help are much needed
especially from philanthropic institutions that have
abundant experiences in green finance, environmental
poverty relief and ecosystem conservation12.

Challenge
The establishment and implementation of carbon
sink programmes are mid- to long-term processes.
Both financial investments and time-consuming,
technique-intensive management (such as regular

There are many opportunities for cooperation with local
governments and communities in remote regions with
enriched ecosystems but underdeveloped economies.
Educational programmes on conservation for children
and students can be very effective and inspiring.

Technology and
energy policy
Policy changes are required to accelerate the low
carbon transition. The 1+N climate framework
includes a range of technology and energyrelated policies, covering topics such as energy
efficiency improvements and energy usage
changes. Therefore, China’s transition towards a
low carbon economy and society will be driven
by multiple complementary policies. The most

prominent of these is the national emissions
trading scheme (ETS), which the Chinese
government expects to take a leading role in
the achievement of net-zero goals. China can
learn and build on international experiences
of implementing similar schemes to design
an effective system that delivers incentives to
improve the efficiency of power generation in
the short term and a transition to renewables in
the medium and long term. Effective financial
and economic policies in China can also
support new and emerging climate mitigation
technologies with the potential to deliver
significant impacts worldwide.

11 Goulder, L., Long, X., Lu, J., and Morgenstern, R. 2020. China’s Unconventional Nationwide CO2 Emissions Trading System: The Wide-Ranging Impacts
of an Implicit Output Subsidy. Resources for the Future. Accessible online at https://www.rff.org/publications/working-papers/chinas-unconventionalnationwide-co2-emissions-trading-system
12 PBC, MOF, NDRC, MEE et al. 2016. . Guidelines on the Establishment of Green Finance System. Accessible online at http://www.pbc.gov.cn/
goutongjiaoliu/113456/113469/3131687/index.html. (In Chinese

Impact
Funding programmes and forums for international
engagement and knowledge sharing can accelerate
the development of carbon markets and advance
the performance of emerging technologies such
as batteries and CCS. Carbon trading in China will
begin via the national ETS. Compared with the
European Union’s ETS, which works with a massbased emissions cap, China’s ETS is rate-based and
suitable for imperfect competition markets (as is the
case for energy-intensive markets in most countries).
Researchers found that a rate-based emission permit
allocation reduces market power and uncertainty
and better considers social welfare13,14. Policies
and regulations are being extended to all major
industrial sectors, including steel and iron, aluminium,
chemicals, glass and cement to promote clean
technology and renewable energy while enforcing
strict emission standards and monitoring.
Challenge
The existing energy policy framework, specifically
around emissions trading, may not stimulate enough
investment into low carbon technologies. These
schemes have been introduced to provide price
signals that encourage decarbonization technologies,
however, the signals at this stage are not strong
enough to stimulate carbon mitigation. There are also
limitations to mitigation technologies, such as CCS,
which is currently expensive and inefficient in terms
of carbon capture. Overcoming these limitations, and
improving the technologies, requires policy support
and collaboration. Large investments and technical
inputs are necessary to reform high-emission
and heavy industry sectors. In addition, there
are uncertainties and risks in terms of costs and
productivity losses associated with the deployment
of new technology and renewable energy. The degree
of awareness of China’s ETS is still low amongst
the public and small businesses, and their active
participation is limited due to technical, financial and
market barriers.

Opportunity
In addition to exchange programmes and knowledgesharing forums, technology transfer is critical
both for China’s transition and the impact this can
deliver for the global energy system. Knowledge
sharing on carbon mitigation technologies can also
accelerate China’s technological transformation.
For philanthropic organisations, participation in the
ETS is a good way to get involved in China’s carbon
markets. Promising future benefits can be achieved
as China’s and the EU’s ETS integrate directly or
indirectly to form a global carbon market. As part
of China’s ETS, resources and guidelines will be
provided to domestic firms, small businesses and
the public. Small scale funding for local and regional
climate or environmental projects can be effective.
Examples include educating children and high school
students on climate mitigation and adaptation
actions, internship for college students in related
subjects, as well as vocational training for employees
in energy intensive industries. Incentives can also
be provided to encourage small businesses to
participate in carbon trading and other programmes.
New investments and business models are
necessary for the continuous development of carbon
sequestration, storage and utilisation. Progress in
this area can be achieved by promoting big data, the
Internet of Things (IoT) and artificial intelligence in
carbon management.
As policies on peaking carbon emissions before
2030 and net-zero emissions in 2060 gradually
expand to all major industry sectors, the demands
for clean technologies and renewable energy will
increase. New investments and technological
transfer opportunities are abundant in steel and iron,
aluminium, chemicals and construction sectors.
Information technology can also help the integration
of carbon emission mitigation and activities
promoting clean energy around the country, so that
efficiency and cost-saving can be improved. Energy
services for distributed generation and efficiency
improvement will also be in high demand.

13 Geng W, Fan Y. Emission trading in an imperfectly competitive product market: A comparison of social welfare under mass-and rate-based schemes.
Computers & Industrial Engineering, 2021, 162: 107761.
14 Geng W, Fan Y. An imperfectly competitive permit market under a rate-based scheme. Energy Economics, 2021: 105702.
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