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Models Assessed in this Study Zsaff %32 Fr 5K F 1= 5!

Models Exploring China in a Global Context

}\Aéﬁg%’%ﬁﬁpﬁ = E(]*;ﬂ FIGURE 3. PRIMARY ENERGY IN 1.5°C SCENARIDS.

G C A M_ C h in a I M A G E 3 0 1 M E S S A G EI'X_ The left panel shows the time path for multiple models; the right panel shows examples of the distribution of primary energy sources in 2035 and 2050 for two selected models.
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Key Topic Areas

¢ |inkages between China’s growth and development goals and climate goals
P EIEKMNA R BiIrS URBRZ BB R

e Coal retirement pathways & &8 AEE R

e Air quality, health, and emissions reductions S [G&. BEMNRHE

e |inkages between 1.5°C and China’s carbon neutrality goal
1.5 CEfrEHhEmFPFMBIrZ BB R

e Cross-sectoral policy and strategy needs (&R 1B L ML BE =K

e Sectoral emissions reduction goals | 1/EHE B

e |ong-term sectoral strategies <EAEB[ ]k B

e Near-term sectoral actions ITERER [ 11TE)

e Financial system actions to support the transition € g4 & > K isL 8

e Key research needs FE/RFEkK
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New Growth Pathway FigK 2
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1.5°C and Carbon Neutrality Before 2060
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SECTORAL STRATEGIES: The Pathway to Carbon Neutrality Electricity emissions peak and start to decline immediately; they reach

Electricity @

zero or are negative by 2050.5 1117\ HE B A B I&{E /5 3L B T BE; £[2050
F, HHEE AT

Emissions peak and - Rapid electrification in all end-use sectors.

§tart tq decl{ne - Conventional coal-fired power plants without CCUS are nearly phased out by
immediately; they Ol o0
reach zero or are or 5

negative by 2050. - Renewable power generation contributes around 709% of generation by 2050. 1 50C

+ CCUS and nuclear are retained as complementary options to complement
renewable power.

« The flexibility of the power grid is significantly improved through flexible
generation, improved grid infrastructure, demand side response, and
deployment of storage technologies.

Buildings i

* GCAM-China
P ICCSD-LoMLoG
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» _— . 0.81 == |PAC-AIM/technology
Emissions peak « Around 759% of buildings energy use is supplied by electricity by 2050.
immediately and - Most district heating systems in northern urban China are decarbonized by 2050. 0.6
505 n 2050 ‘ - PECE V2.0
909% in 2050 + Embodied energy in buildings is reduced by exiending .
relative to 2015. retrofits and/or using higher-quality building materials.

- The scale of the building stock is controlled while continuing to improve the
standards of living.

Emissions peak - A modernized industrial sector constrains the overall scale of industrial
immediately and energy demands and reduces carbon intensity.

decline by around —Energy eniciency 1m
90% by 2050 reduce energy demand.
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relative to 2015.
+ Industry electrification continues through digital transformation and
ot Ty o e e o o5l Emissions peak immediately and are reduced by around 90% in 2050
hard-to-electrify applications.
« CCUS is applied to exhaust gases in applications with high CO, concentrations. relative to 201 S_Eﬁ?i' ﬁkﬂpmgﬁﬂﬂﬁiu ﬂéﬁ y §u2050$ y E2O ] 5$Eﬁ&%i
Transportation [1I/7] SCHA0% B R HEE -
Emissions peak - Transportation transitions to low-carbon energy, including electricity, sustainable
between 2025 and biofuels, and hydrogen.

2035 and then

decline by around

809 by 2050

relative to 2015. « Increased integration of innovative technologies, such as big data, 5G, artificial
intelligence, blockchain, supercomputers with infrastructure and vehicles to build
an electrified, smart, and shared transportation system.

Agriculture, Forestry, and Other Land Use i1

Non-CO; emissions « Technical mitigation options (e.g., anaerobic digesters) and structural mitigation
dramatically decline options (e.g., improved manure management) are broadly implemented.

UL - China transitions to a healthier and more sustainable diet with lower

ol ———— Emissions peak between 2025 and 2035 and then decline by around 80%
ot coron ko susid nd senced ot confod torsaen by 2050 relative to 2015.3 BT HE U #£2025-20354F [E) A B ifE, RIFE
B 20504, HEMEMXNF2015F /80N ESR-
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- Comprehensive transportation planning increases energy efficiency and use o
low-carbon transport modes.

Emissions peak immediately and decline by around 90% by 2050 relative

to 2015. TAV R THEME ML EPiX B IE{E, #2050, 720155 &A1 ESCHE
0% R HER o




SECTORAL STRATEGIES: The Pathway to Carbon Neutrality

I

Electricity

Emissions peak and - Rapid electrification in all end-use sectors.

fstar’( t°~ decll_ne « Conventional coal-fired power plants without CCUS are nearly phased out by
immediately; they 2040 or 2045

reach zero or are .

negative by 2050. - Renewable power generation contributes around 70% of generation by 2050.

« CCUS and nuclear are retained as complementary options to complement
renewable power.

« The flexibility of the power grid is significantly improved through flexible
generation, improved grid infrastructure, demand side response, and
deployment of storage technologies.

Buildings =i

Emissions peak « Around 75% of buildings energy use is supplied by electricity by 2050.

imm_ediately and « Most district heating systems in northern urban China are decarbonized by 2050.
decline by around .

909% in 2050 - Embodied energy in buildings is reduced by extending building lifetimes through
relative to 2015. retrofits and/or using higher-quality building materials.

« The scale of the building stock is controlled while continuing to improve the
standards of living.

©
Industry [y
Emissions peak A modernized industrial sector constrains the overall scale of industrial
immediately and energy demands and reduces carbon intensity.
decline Zyogg’u"d - Energy efficiency improvements, material substitution, and the circular economy

relative to 2015. reduce energy demand.

- Industry electrification continues through digital transformation and
switching from fossil fuels to electricity.

- Zero-carbon hydrogen or biomass substitute for fossil fuels in
hard-to-electrify applications.

« CCUS is applied to exhaust gases in applications with high CO, concentrations.

Transportation I}
Emissions peak - Transportation transitions to low-carbon energy, including electricity, sustainable
between 2025 and biofuels, and hydrogen.
gggfn:n:yt:r?ma - Comprehensive transportation planning increases energy efficiency and use of
by 2050 low-carbon transport modes.
relative to 2015. « Increased integration of innovative technologies, such as big data, 5G, artificial
intelligence, blockchain, supercomputers with infrastructure and vehicles to build
an electrified, smart, and shared transportation system.
Agriculture, Forestry, and Other Land Use it}
Non-CO; emissions - Technical mitigation options (e.g., anaerobic digesters) and structural mitigation
dramatically decline options (e.g., improved manure management) are broadly implemented.

and AFOLU sectors
offset emissions as a
carbon sink.

- China transitions to a healthier and more sustainable diet with lower

environmental impact. —
- Forest carbon sink is sustained and enhanced through continued afforestation

and reforestation efforts; increase the forest area by 35 Million hectares in 2050
relative to 2015.

The flexibility of the power grid is significantly improved
through flexible generation, improved grid infrastructure,
demand side response, and deployment of storage
technologies. BY RELR . BHRAMERMIER. FRWAITR AR
MEHERARRSREMREM.

Most district heating systems in Northern urban China are
decarbonized by 2050. F|20505, HEILHIHTHEAZ X 54t

A modernized industrial sector constrains the overall scale of
industrial energy demands and reduces carbon intensity. =%l

BRI EERFB RN SHEE, HEREEE.

Comprehensive transportation planning increases energy
efficiency and use of low-carbon transport modes. 3z # XI5

BGZEEHE, EHERERARERZETRNER.

Increase forest area by 35 Million hectares in 2050 relative to
2015. F|20505, AEMRFLE201551#8N350077 2 B R E R
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SECTORAL ACTIONS TODAY Stop new construction of conventional coal-fired power plants
m— without CCUS; Identify and quickly close a small fraction of the old,
. S10p new construcion of conentonal coaied pows pans wthout CCUS. dirty, and inefficient coal plants. {Z 1% 7k & FHCCUSE AR EH A

- Identify and quickly close a small fraction of the old, dirty. and inefficient coal plants.

MR AR NBAEIR. BSRENCEE THIEMREE .

- Increase interprovincial trade through power market reform.
- Enhance CCUS policies to promote CCS-ready in new fossil fuel plants and/or CCS retrofit in existing facilities.

l

Continue to improve energy efficiency standards and labeling
Buildings
- Continue to enhance building design standard for energy efficiency by improving requirements, including electrification

schemes for appliances to incorporate smart-enabling
. ;:?\:\nu:tzt:::::fz:t;g:;?emySGMaMSandIabelingschemesof appliances to incorporate smart-enabling teChnOIOQies and address system energy SaVingS Opportunities.

technologies and address system energy savings opportunities.

- Phase out coal use in rural residential buildings by promoting onsite PV and efficient biomass use. [— E f— - — K N\ I \ leﬂ Erl ===

- Encourage the use of passive technologies, such as natural ventilation and lighting. by developing small-sized commercial = Jt, = % b Yi\Y4 l] 7|\ K\Y4 -L y b I/ * L/ N -lj b (+]
buildings and reducing the focus on large-size commercial buildings.

- Deploy smart technologies in order to improve demand side response and grid flexibility.

/

Industry

I

Further remove excess capacity, increase concentration, and optimize industry structure in order to improve efficiency Further remove excess capaCity, increase concentration’ and
‘Iﬂp'wethe'elmntpr?cessesandstandardscf envi'onmerﬁalrmpacfasseswn*andene'zytechmlosyasseﬁ"‘N optimize indUStry structure in Ol’der tO improve effiCienCy and

to guide investment and control capacity expansion in high energy consuming industries.
« Implement demand management measures to control the output of industrial products and lower total energy demand.

== increase innovation. H—HERFRETH], AT LEN, REBEN
BIFRED .

Accelerate the adjustment of long-distance freight transport by
supporting the use of railways and waterways. ZE& . KIEZHK

N, \— N
PRACIE HIIER
F, BRIZEEHREE
- Continue to embrace sustainable agriculture by promoting circular agriculture, recycling of waste reduction, and

Continue to implement and enforce sustainable forest management
increased resource use efficiency. . .
-E‘r:ﬁ:é:f;T:tirlheag;gmuo;r::c:::hnologiesand innovation, such as climate smart agriculture and artificial to sustaln and enhance the foreSt SInk' %&gm%uj]u gﬁﬂ%-&ﬁ%%

- Continue to implement and enforce sustainable forest management to sustain and enhance the forest sink.

N
- Implement actions that provide synergies and actively consider the links between agriculture, water, pollution, ﬂ uﬁﬁ #i&ﬁ gﬁﬁ%ﬁsl
biodiversity, diets, and greenhouse gas emissions. H B / o
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Transportation

- Accelerate the adjustment of long-distance freight transport by supporting the use of railways and waterways.

- Accelerate the improvement of the green travel system, focusing on “public transportation and cycling/walking”.
- Improve the level of clean technology, promoting the transition to new energy vehicles.

- Vigorously develop intelligent transportation.

- Significantly improve overall energy efficiency.

- Strengthen the innovation in transportation demand management policies.
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Agriculture, Forestry, and Other Land Use
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The Road Ahead: Key Research Needs
RREE: FTEHARBK

¢ Shared vision for a new growth pathway
AR HTIG K B IR AU IR
¢ Industrial transitions 173 H!
e Full economy coal phaseout 4 £ 5% 4RI IE Rk
e Sustainable finance T[4
e Technology and technology transitions :;/RKF# AR3%HY
¢ Non-CO, gases JE _F{rR B =S &
e Province-level strategy and actions &2 kB F{TEl
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