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Key milestones in the pathway to net zero

Table 3.2 =

Key milestones in fransforming global electricity generation

2025 Category
2030 Road transport * 2035: no new passenger internal combustion engine car sales globally
C}[:] Del:al.bt:.mlsatlon of * Advanced economies in aggregate: 2035. Aviation and * Implementation of strict carbon emissions intensity reduction targets as soon as
electricity sector o Emerging market and developing economies: 2040. shipping possible.
_ Hydrogen-based = Start retrofitting coal-fired power plants to co-fire with ammonia and gas turbines p— 2020 2030 2050
No new unabated 1 fuels to co-fire with hydrogen by 2025.
coal plants approved 60% of global car — - — Roadtransport
for development sales are electric Unabated » Phase out all subcritical coal-fired power plants by 2030 (870 GW existing plants Share of PHEV, BEV and FCEV in sales: cars 5% 64%  100%
r fossil fuel and 14 GW under construction). two/three-wheelers 40% 85% 100%
50% of heawy truck
sales are electric * Phase out all unabated coal-fired plants by 2040. bus 3% 60%  100%
N L = Phase out large oil-fired power plants in the 2030s. vans 0% 7% 100%
0 new ICE car sales 50% of fuels used y . . heavy truck 0% 30% 99%
iy = Unabated natural gas-fired generation peaks by 2030 and is 90% lower by 2040. siofuel biending in of ored eavyircts o™ s
Jow-emlslans iofuel blending in oil products
Category 2020 2030 2050 Rail
Total electricity generation (TWh) 26 800 37 300 71 200 Share of electricity and hydrogen in total energy consumption 43% 65% 96%
[ f Overall net-zero S - -
""al;s:::::l - B Renewables Activity increase due to modal shift (index 2020=100) 100 100 130
i
---------------- | advanced economies AT installed capacity (GW) 290 10300 26600 "
S (=S . i Synthetic hydrogen-based fuels share in total aviation energy consumption 0% 2% 33%
2 share in total generation 29% 61% 88% Biofuels share in total aviation energy consumption 0% 16% 45%
© Share of solar PV and wind in total generation 9% 40% 68% Avoided demand from behaviour measures (index 2020=100) 0 20 38
30 §  AImost 70%of et ; -
T eleciriclty ganeration Carbon capture, utilisation and storage (CCUS) generation (TWh) Shipping
25 unabated coaland oil | glebally from solar PV Coal and gas plants equipped with CCUS 460 1330 Share in total shipping energy consumption: Ammonia 0% 8% 46%
and wind
e Bioenergy plants with CCUS 130 840 Hydrogen o% 2% 1
Bi 0% 7% 21%
20 Hydrogen and ammeonia loenerey
PR - " . Infrastructure
15 Average blending in global coal-fired generation (without CCUS) 0% 3% 100% ngmg'm““m i ™ m o
Average blending in global gas-fired generation (without CCUS) 0% 9% 85% TV GTORen relueing umits R T [ T
10
Unabated fossil fuels Share of electrified rail lines 3a% 47% 65%
5 Share of unabated coal in total electricity generation 35% 8% 0.0% Note: PHEV = plug-in hybrid electric vehicles; BEV = battery electric vehicles; FCEV = fuel cell electric vehicles.
0 Share of unabated natural gas in total electricity generation 23% 17% 0.4%
Nuclear power 2016-20  2021-30 203150 [ 4 82] : IEA Net Zero by 2050 A Road Map for the Global Energy
— iy adit YiRk
Average annual capacity additions (GW| 7 17 24 Sectordk
2020 2025 2030 2035 2040 2045 2050 & pacity (oW
Infrastructure
Electricity networks investment in USD billion (2019) 260 820 800
Substations capacity (GVA) 55 900 113 000 290 400
S Battery storage (GW) 18 590 3100
IPublic EV charging (GW) 46 1780 12 400 |
Buildings o Transport Industry ® Electricity and heat Other Note: GW = gigawatts; GVA = gigavolt amperes.

Table 3.4 Key milestones in transforming the global transport sector

Category
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¢ ZOPT, BERZIRICOWT, BIZENILF-TRFEEF M RIHFEIEE. FETONIVRADZEDOH
Bh&<#& (1,500€) . IILIE>TILITE OCPPICEERLL TR B RR(c Xt I 24BN (1,200€)  AS>HT
(EtOCPPtOCPIh“??T”]I\ SAELUTERA. REIT(E, 2022FRFHS AN — MEFEEEZEZFH T,

Vehicle-grid integration ecosystem and communication protocols

. Roaming
IEEE 20305 1 Platform
CipenADR OCHP
EMSP oICP
OCPI eMIP
IEEE 2030.5
OpenADR IEEE 20:30.5 Proprictary
- L - OpenADR IS0 15118
Power system osCcE acPP CH Mo
L cro ) | vse Bl v
*
Transmission Distribution ‘[ T 1
Energy IEC 81850
S IEEE 2030.5 Proprietary
OpenADR IEEE 20305
OpenADR
%, A
Op=nADR

k 4

Motes: CPO = charge point operator, EMSF = electric mobility service provider, eMIP = eMobility Interoperation Protocol,
EWVSE = electric vehicle supply equipment (charging infrastructure), OpenADR = Open Automated Demand Response,
OCHF = Open Clearing House Protocol, OCF| = Open Charge Point Interface, OCFP = Open Charge Point Protocol, OEM
= original eguipment (EV) manufacturer, OICP = Open Intercharge Protocol, OSCP = Open Smart Charging Protocol.

Sources: IEA analysis from Meaimeh and Andersen (2020}, Mind the Gap - Open Communication Protocols for Vehicle

Gnd Integration; Element Energy (2019), Implementing Open Smart Charging. Klapwijk, P. (2018), EV Related Protocols:
NAL (2021), Tendering Guidelines for Open Market and Open Protocols,
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