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Net Zero by 2050: a Roadmap for the Global Energy Sector
全球能源行业2050净零排放路线图

China launch, 8 June 2021
中国发布会, 2021年6月8日
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The IEA’s NZE in 2050 compared with IPCC net-zero scenarios
与政府间气候变化专门委员会净零情景相比，国际能源署的2050净零排放

The IEA NZE scenario uses more renewables, energy efficiency, and hydrogen – and less CO2 capture, 
negative emissions and bioenergy – than IPCC scenarios of a comparable ambition

与政府间气候变化专门委员会的净零排放情景相比，国际能源署的相似情景使用更多的可再生能源、能源效率和氢——
以及更少的二氧化碳捕捉、负排放和生物能源

Scenarios 
assessed
by IPCC
政府间气候
变化专门委
员会评估的
情景

IEA NZE 
scenario
国际能源署
的净零排放
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Make the 2020s the decade of massive clean energy expansion
让 2020 年代成为清洁能源大规模扩张的十年

Technologies for achieving the necessary deep cuts in global emissions by 2030 exist, 
but staying on the narrow path to net-zero requires their immediate and massive deployment.

要在2030年前实现必要的全球排放大幅削减，其所需的技术已经存在，
但要想要走在通往净零的必经之路上，需要立即大规模部署这些技术。
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太阳能光伏和风能新增

容量 (吉瓦)

Electric car sales
(millions)

电动汽车销量（百万）

Energy intensity of GDP
(MJ per USD PPP)

国民生产总值的的能源强度
（兆焦耳每美元购买力平价）

x 4 x 18

-4% per year 每年

风能

太阳能
光伏



IEA 2021. All rights reserved. Page 4

0.2%

0.3%

0.4%

0.1%

0%

1

2

3

4

5

Tr
ill

io
n 

U
SD

 (2
01

9)

Drive a historic surge in clean energy investment
推动清洁能源投资的历史性激增

End-use 最终用途

Energy infrastructure
能源基础设施

Electricity generation 发电

Low-emissions fuels 
低排放燃料

Clean energy investment
清洁能源投资

Additional annual global GDP growth in NZE
在净零排放中额外的年度全球GDP增长

2021-20302016-20 2030

End-use 最终用途

Energy infrastructure 能源基础设施

Electricity generation 发电
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Annual clean energy investment more than triples by 2030 in the NZE scenario, driving an average 0.4% per year 
increase in global GDP to 2030 & speeding the recovery from the COVID-19 shock

2030年前在净零排放情景下，年度清洁能源投资将增加两倍以上，驱动全球GDP从现到2030年平均每年增长0.4%，
并加速从新冠肺炎疫情冲击中复苏
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Clean energy jobs will grow strongly but must be spread widely
清洁能源工作将强劲增长，但必须被广泛推广

By 2030 there are 14 million jobs created in global energy supply, and a further 16 million in clean energy end-uses;  
but inclusive policies are needed to support reskilling & diversification in fossil-fuel dependent communities 

到 2030 年，全球能源供应将创造 1400 万个工作岗位，清洁能源终端用途将再创造 1600 万个工作岗位；
但依赖化石燃料群体的技能再培训和多样化需要具有包容性的政策支持

Jobs in energy supply in the NZE
净零排放中能源供应工作

Skill level of new workers in the NZE, 2030
净零排放中2030年新工人技能水平
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Prepare for the next phase of the transition by boosting innovation
通过促进创新为下一阶段的转型做好准备

Unlocking the next generation of low-carbon technologies requires more clean energy R&D and $90 billion in 
demonstrations by 2030; without greater international co-operation, global CO2 will not fall to net-zero by 2050.

要想开启下一代低碳技术，就需要在2030年前进行更多的清洁能源研发和900亿美元的示范;
如果没有更广泛的国际合作，到2050年全球二氧化碳排放量不会降至净零。

CO2 savings by technology maturity in 2050, NZE scenario
净零排放情境下，2050 年技术成熟带来的二氧化碳减排量

Ammonia-powered ships
氨动力船

Direct air capture
直接空气捕获

Synthetic liquid fuels
合成液体燃料

Electrolytic hydrogen for methanol
甲醇电解氢

Advanced batteries
高级电池 Next-generation biofuels

次代生物燃料

Small modular reactors
小型模块化反应器

Behaviour 行为 4%

In the market
在市场中

50%

Under 
development

发展中
46%

CO2 capture from cement
从水泥中捕获二氧化碳

Hydrogen-based steel
氢基钢

Building-integrated storage
楼宇集成存储

Electric steam crackers
电蒸汽裂化

Optimised heat pump with storage
带存储的优化热泵

Electrolytic hydrogen for ammonia
电解氢制氨

Autonomous trucks
自动驾驶卡车

Refrigerant-free advanced cooling
无制冷剂先进冷却
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关键矿产需求

Address emerging energy security risks now
现在就应对新出现的能源安全风险

New energy security concerns emerge, and old ones remain; governments need to proactively plan for energy 
security risks related to market concentration, critical minerals and electricity systems.

新能源安全问题层出不穷，旧问题仍然存在;
各国政府需要积极为与市场集中度、关键矿产和电力系统相关的能源安全风险作准备。

Electricity system flexibility needs
电力系统灵活性需求
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Set near-term milestones to get on track for long-term targets
为长期目标设定近期里程碑

-
of sales

7.6 Gt CO2 captured
捕获7.6吉吨二氧化碳
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Phase-out of unabated coal in 
advanced economies
发达经济体逐步淘汰无减排的煤炭

Electric cars are
60% of sales
电动汽车占销售额的60%
All new buildings are
zero-carbon ready
所有的新建筑都为零碳
做好了准备

Net zero electricity 
sector globally

More than 90% of heavy 
industry production is low 
emissions
超过 90% 的重工业生产是低排
放的

50% of fuels used in 
aviation are sustainable
50% 的航空燃料是可持续的

More than 85% of buildings 
are zero-carbon ready
超过 85% 的建筑物已准备好零碳

Half of existing buildings 
retrofitted to zero-carbon 
ready levels
一半的现有建筑经过改造达到
零碳就绪水平

No new ICE car sales
没有新的内燃机汽车销售

Electric heavy trucks 
are 50% of sales
电动重卡占销售额的50%

Universal energy access
普遍能源获取

Most appliances and cooling 
systems are best in class
大多数电器和冷却系统是同类产
品中最好的

Half of heating demand 
met by heat pumps
热泵满足一半的供暖需求

1020GW annual solar and 
wind additions
每年新增 1020GW 太阳能和风能

Phase-out of all unabated 
coal and oil power plants
逐步淘汰所有无减排措施的煤电厂
和石油电厂

All industrial electric 
motors are best in class
所有的工业电动机都是同类
中最好的

435 Mt low-carbon hydrogen; 
3 000 GW electrolysers
435公吨低碳氢；
3000吉瓦电解槽

4 Gt CO2 captured
捕获4吉吨二氧化碳

No new unabated coal plants 
approved for development
没有新的无减排措施的煤炭发电厂
获批开发
No new oil and gas fields 
approved for development, 
and no new coal mines or 
mine extensions
无新油气田获批开发，无新煤矿、
矿区扩建

No new sales of 
fossil fuel boilers
没有新的化石燃料
锅炉销售

Most innovative low-
emissions technologies 
in heavy industry 
demonstrated at scale

Almost 90% of existing 
capacity in heavy industries 
reaches end of their 
investment cycle
近 90% 的重工业现有产能已达到
投资周期的终点

Overall net zero electricity 
in advanced economies
发达经济体整体净零电力

Almost 70% of electricity 
generation globally from 
solar PV and wind

20402030

Electricity 电力

Industry 工业

Transport 交通

Buildings 建筑

Other 其他

20502025 2035 2045

150 Mt low-carbon hydrogen; 
850 GW electrolysers

150 Mt low-carbon hydrogen; 
850 GW electrolysers
150 公吨低碳氢；
850吉瓦电解槽

Net zero electricity 
sector globally
全球电力行业净零

Almost 70% of electricity 
generation globally from 
solar PV and wind
全球近 70% 的发电量来自太
阳能光伏和风能

在重工业中，大多数创新的
低排放技术都已大规模展示
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