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Energy-related CO2 emissions by sector and gross and

Figure 3.1
net emissions in the NZE Scenario, 2010-2050
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Share of electricity production from solar, 2020

No data 0% 1% 2% 3% 4%

Source: Our World in Data based on BP Statistical Review of World Energy & Ember (2021)
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Monthly practical solar power potential, in kWh/kWp/day
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Photovoltaics Top 10 countries by added solar PV
Year  Capacity (MW) Installedryr capacity in 2021/ 2016l 2017117 2018l18119] 2019/20021) 2020122123] 20211241251
1993 | 16 _ Country or territory ¢ New ¢ Total # New ¢ | Total # New # Total ¢ New ¢ Total ¢+ New ¢ Total ¢+ New # Total ¢
2000 | 1 _ 3 @l China 34,540 | 78,070 | 53,000 131,000 45,000 | 175.018 30,100 204,700 49,655 | 254,355 | 52,618 | 306.973
2001 235 45
| { I European Union 101,433 | 5717 [ 107,150 | 8,300 | 115,234 | 16,000 | 134,129 | 18,788 | 152,917 | 25,783 | 178,700
2002 42 835 1 T 1 T 1 T
— o - " B= United States 14,730 | 40,300 | 10,600 | 51,000 | 10,600 | 53,184 | 13,300 | 60,682 14,890 | 75,572 (19,637 | 95209
— - . ® Japan 8,600 | 42,750 7.000| 49000 6500| 55,500| 7,000 63,000 4,000 67,000 7.191| 74.191
— — | - E Germany 1,520 | 41,220 1,800 | 42,000| 3,000 45930 3900 49,200 4,583 | 53,783 4678 58,461
e - [ - === India 3970| 9010 9,100 18300 10,800| 26,869 | 9,900 | 35089 4.122| 39211 |10473| 49684
2007 | 100 [ 20 I} taly 373| 19.279| 409| 19700 420| 20120| 600| 20,800 800 | 21.600| 1,098 22698
2008 140 40 Bl Australia 839| 5900| 1250| 7200 3,800 11,300 3700 15928 1699| 17,627 1443 19,076
e w1l | 12 ‘e South Korea 850| 4350( 1,200| 5600| 2,000| 7862 3,100 11200 3375| 14,575 3,586| 18,161
2010 800 500 I China: 53,009 MW (40.0%) : i
e o | o B unieo states: 195a7uw 14z | | I Vietnam 6 3 9 97 106 | 4,800| 5695| 10.909| 16,504  156| 16,660
: : India: 10,299 MY (7.8%) pain 4, 19| 4, 19| 4, 4,004 M i 14, 1, 15,
: : || Spainl2®! 669 9 688 9 707 | 4,00 87 5,378 089 | 1,863 5,952
2012 4198 896 I Grazit 5,176 MW (3.9%)
2013 16,137 12,119 Germany: 4,740 MW (3.6%)
2014 28,050 11,733 Japan: 4427 MW (2.3%)
] 1 I Spain: 3,363 MW (25%)
2015 | 43180 [ 15130 B Nethertands: 3.299 MW (2.5%) = | Salvador 28 126 206 391 429 478
2016 77.420 34,240 France: 2,687 MW (2.0%) [ - Panama | 93 | 147 | | 193 198 | | 198 [ 465
2017 130,200 52 780 = Poland: 2,302 MW (1.7%) : -
| Tahwan: 1,883 MW (1.4% —— 34 43| 141 184 | 102 286 81 367 85 414 456
2018 174,460 44,260 R:::I:: o Mwi1 m]: L= . . . | | . |
: Algeria 219 400 423 423 448 448
2019 204,680 30,220 B Ausiralia: 1,732 MW (1.3%) B Ao
2020 253,430 48,750 Chile: 1,263 MW (1.0%)
2021 306,560 53130 All others: 16,981 MW (12.8%)

o GVLw 2o
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Solar PV power generation in the Net Zero Scenario, 2000-2030
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China Dominates All Steps
of Solar Panel Production

Country market shares of different products of global

solar photovoltaic manufacturing in 2019 (in percent) gs-l:-i_)ﬁ LSLﬁJ-lg J-;Jf LSL‘“ ui->=-’ L;"L‘J 20 O
B China M South Korea M U.S./Canada La J)jLo 9 )Y_}.w 6\.& le...u ‘ QK:.L',..: Jl:' )" V.:«\

Germany M Taiwan Others | :U 2
Stages of 1 ] umﬁ

production process

Polysilicon 66 14 5 P

Sb e LB (g oS W 55 Ol 4 S
Jsbo (5 w03 53 Sl w5 bl sl OIS
16 01 gla Jgile 5 gl 5 (sla

Solar cells

Solar modules

By country of company headquarter.
Totals measured in tons (polysilicon), gigawatts (cells, modules)
Source: Bloomberg NEF
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LIGHT DUTY PASSENGER VEHICLES USE 40 PERCENT
of TOTAL TRANSPORT ENERGY

motor gasoline

40%
electricity
<1%
i natural gas
residual " 1%/0 <1%

9%
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FIGURE ES.1 Reducing emissions by 2050 through six technological avenues

RE based CO, o
removals (BECCS) 14 %

FF based CO, /-
capture and
storage (CCS) 6% /
3 6 ] 9

Gt CO,

2 5% Renewables

Hydrogen 10%

25% Energy efficiency
Electrification 20%

CCS = carbon capture and storage; BECCS = bioenergy with carbon capture and storage:; GtCO: = gigatonnes of
carbon dioxide; RE = renewable energy; FF = fossil fuel.
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INTERNATIONAL ENERGY AGENCY ROADMAP

Achieving by 2050 significant reductions in GHG emissions and oil consumption by the
widespread adoption and use of EVs and PHEVs, which will together represent more than 50% of
annual light duty vehicle sales worldwide.

200

W H, Fuel cell
180 o Electricity
160 - MPlug-in hybrid
140 - W Hybrid

m CNG/LPG

120~ mConventional diesel
100 Conventional gasoline

80
60
40
20

Liea

Passenger LDV sales (millions)

0 1 T T T T T T T T ]

2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050
18 Source: IEA 2010.
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DEPLOYMENT SCENARIOS FOR THE STOCK OF
ELECTRIC CARS TO 2030

Reaching 2020 deployment targets for EVs and PHEVSs requires a sizeable growth of the electric car stock.
Meeting 2030 decarbonisation and sustainability goals requires a major deployment of electric cars in the
2020s.

Deployment scenarios for the stock of electric cars to « « «iea20s

VO (e e e e s == @ Paris Declaration

o* - e EVI 2020 target

T PP ¢ Cumulative country
------------------------------ targets
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EV AND HEV TODAY

......... (PM) _
19 MPGe, 82 Miles |

HEV: 2.1liter/100km

Chevrolet Bolt (PM) _

93 MPGe, 200 Miles

—————————————— ]

Toyota RAV4 (PM)

76 MPGe, 103 Miles

1 1 |
e e e | -
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Trends and developments in EV markets

Over 16.5 million electric cars were on the road in 2021, a tripling in just three years

Global electric car stock, 2010-2021

O Other PHEV
m Other BEV

O United States PHEV

Electric car stock (million)
=

12
10 B United States BEV
8 O Europe PHEV
6 B Europe BEV
4 .
O China PHEV
2
B China BEV
0

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

EA. All rights reserved

MNotes: BEV = battery electric vehicle; PHEV = plug-in hybrid electric vehicle. Electric car stock in this figure refers to passenger light-duty vehicles.

"Other” includes Australia, Brazil, Canada, Chile, India, Japan, Korea, Malaysia, Mexico, New Zealand, South Africa and Thailand. Europe in this figure includes the EU27, Norway,
Iceland, Switzerand and United Kingdom.

Sources: |EA analysis based on country submissions, complemented by ACEA; CAAM; EAFO; EV Volumes: Marklines.
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2020 2050 2020 2050 2020 2050

Non-fossil

Stated Policies Scenario (STEPS)
Announced Pledges Scenario (APS)

— Net Zero Emissions by 2050 (NZE)

IEA. CCBY 4.0.
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Figure 1.19 = Energy-related and process CO2 emissions, 2010-2050 and
tfemperaturerise in 2100 by scenario

CO, emissions

2010 2020 2030 2040 2050
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Figure 4.17 = Critical mineral demand by weight and value for clean energy
technologies by scenario

By weight By value (at 2021 prices)

: C
= B M Cobalt

30 e o 300 . : =
o B Manganese
O
T2 Lithium
=) M Graphite
= . I Nickel

| M Copper

IEA. CCBY 4.0.

Stated Policies Scenario (STEPS)
Announced Pledges Scenario (APS)
5¢ . Net Zero Emissions by 2050 (NZE) Scenario
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Figure 1.23 = Government funding in the US Inflation Reduction Act and
Infrastructure Investment and Jobs Act and technology
deployment in the STEPS in the United States, 2021-30

Allocation of government funding
20% 40% 60% 80% 100%

B Low-emissions power Low-emissions vehicles ™ Technology innovation Other

Technology deployment in the United States in the STEPS

— 60 = 6 n = 3.0
3 S 53
2 50 =5 o Z 25
wn E = @
= — E &0
g 40 o 4 w0 2.0
i~ ™ 2T
2 30 @ 3 3215
20 2 1.0
10 1 0.5
2021 2030 2021 2030 2021 2030 2021 2030
Solar PV Wind Electric cars

IEA. CC BY 4.0.
Recent US legislation provides nearly USD 540 billion for clean energy,

significantly boosting clean power, electric cars, and low-emissions hydrogen
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Figure 1.26 = Global employment in fossil fuels and clean energy

§ 115, 0 DR Ty PR e e 100% Clean energy
3 Fossil fuels
Qo 0
- 80% ¢ share of
3 employment
= 60% in clean energy
= (right axis)
40%
20%
APS NZE
2030 2030
IEA. CC BY 4.0.

Clean energy employment makes up just over half of the energy workforce today
and this share rises significantly in both the APS and the NZE Scenario
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Figure 3.4 = Total final consumption by source in the NZE Scenario, 2010-2050

Industry Transport Buildings
S 0 o
Traditional use
of biomass
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B Hydrogen-based
i Other renewables
100 .
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W Electricity
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IEA. CCBY 4.0.
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Figure 3.10 = Total installed capacity and electricity generation by source in
the NZE Scenario, 2010-2050

Installed capacity Electricity generation
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