+ WEO 2020 # A COVID-19 %153

IEA 2020 Tttt FR B R 5 (WEO 2020)

2020 10 H 22 H

EMEE

A . D4 O BEBIEREEARK 10 £
BREK - EEBRREMRREHRZFERTMEAREETRR
1. BURIBIR(STEPS) : RMBEAERER - RERIFEFEHB/ -
2. JEEIE BEIBIR(DRS) : B2 STEPS BURIENMiREEHE - (BRAELEE LTS -
3. KB RIBIR(SDS): ERER B KERIREZ - £IK 2070 FFZTHIW -
4. 2 EHERMIBIRE(NZE2050) © =3k 2050 ZEFSHEREAZE -

~ WEO 2020 7814 2020 E’E\ﬂ?‘%ﬂ?%?@i 2019 FRPE 5% - Hop - DUEE

M BNIE 7% 8%&ES - BEREREE—PE EFRIEER(ARK 3%) » LE5h -
ﬁwﬁﬁﬁﬁﬁFﬁQ—Fh 7% ~ BEIRIRE MFE 19%(FRigEAERAHES) -

& IEE 2019-2030 FEEBRFKRKAURRHRLCEMGHN 12% - FMEE 9%

(STEPS) - &% 4% (RDS) - F%& B X BEIRHEA £ AR M IR & (N -
ZE - BWME)ORED  BREBEBERMETE ENEARERE-

- BEERESBRORENE  LIRAKIERENKECERER - STEPS 15

JBhE 2030 £ BEERmE 80%EANFEKIEME « mE SDS &
NZE2050 BiR P B L RAZBERRIXERMERX

C REERFTK NE - BREER ~ RARARHF RBERERERE - FEMNEZIR

SRIEA - STEPS 1B1R P AR 25 & 5L 2019 A9 37% FBEZR 2030 Y 28%-
iR SDS BIRRINEE 15% -

C OAFBKARBE AR 10 FAZHIEBRF4E - 1H1BH§/?EA5¥/’A‘TEEL

F‘;@Hﬁt°;a}?ﬁiﬁﬁ@ﬁ*%@ﬁ'fa%ﬂ‘LEﬁAE’a?E’J@I ?[IMEETEE?ZE/E
RMARPERERSRARTEE(NFEHORNE

» WEO EX 31 STEPS FIERZRBER KRR T KE 2040 EH—;H MM -

//

IEHEBN  RRREFREBERPUEDR - EZHEXRBIRFTHNRE -



IEA R@BARARREXJUEMZEENREWEER RMEHKRS)E CCUS
1g

J\~ A COVID-19 & - BEERKINFEAERE - IEA MEOMMARRERS
BFEK  RB/ARKBEEEIERDIET 1/4 - A HREEFBETFETZHE
BERERBEBETZAERE - URBEOER -

71~ COVID-19 stEsEfMESEN - BE BB RBRENERAFAARBIENEZ IEA

15 (2020)F 6 RIRLKEEELTE - R ELATENR  BIEMEHIZHEE
VEBMRFNERZAB-AER BB EHTSRHAITER -

+ - B RS e RO - (BEAAERRI DA EREFA T RAORTT
R ETE 1.65°C - AL - MBRHBIAERRMNINRER - MER - K

R REURFEEN - SRIFVABIRREER -
+— - ERBAEKRENIHLFZN - BERRBEENARNIEANERIF

(MSMEZE - MEEF)DFFERE - BE 2030 FREFEENHRET]
& - FAMWIEEE(1)EERAMRIEER - (2)BRE - ) EAR M EEF i -

=

T

|

T BEMEIK 2050 FFEHMER KRR+ EFNFBERBRSEBUFA
EERERN—ZIBEEORITE - NEHKE CCUS KiBIEEEIF
BEARME -



it - WESEEE DN
—  EEEERR

WEO0 2020 5 _KIERISEERE - COVID-19 ¥ 8RB PI B2 B pE IR e AU N 2R AN
s - EMERRTIEESH OB RSO AREY - BaRIBENEERE
HEREREE A BIREEHBRIITEELSERE  NIEEBKERRIRE-

S - WEO IFE BRI 10 FRERBEHKRE -

22020 FERIBEFE - BLZIKEERTKE 2019 F M 5% - Hop - DURES
HNIE 7%5 8%ExS - BAREREE—H 2 EAREEIR(E 3%) ° LLIh - BEVRAE
EABEIU N BE 7% - BEIRIRE PR 18% -

Gross domestic product Change versus pre-crisis in 2030

8
~

n
[
=
o
i}

3
°

£

T PP -20%
2020e 2025 2030 World EMDE Advanced
economies
Energy demand Change versus pre-crisis in 2030

=)

a

]

a3

8

3

°

£

2020e 2025 2030 Coal Gas Qil  Nuclear Ren.

------ Pre-crisis s STEPS DRS Reaching 2019 levels

Notes: 2020e = estimated values for 2020 ; Ren. = renewables ; EMDE = emerging market and
developing economies. The pre-crisis trajectory is represented by the WEO-2019 Stated Policies
Scenario projection.
BRI : IEA(2020)
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Resilient renewables oufpuf means the fall in emissions in 2020 is larger than fthe
estimated 5% fall in energy demand, while investment plunges by 18%
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Innovation reduces the capital costs of technologies for clean energy supply
and end-use, with more deployment driving faster reductions in the SDS

Note: EVs = electric vehicles.
ERIZKIE : IEA(2020)
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Clean cooking Electricity
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In 2030, 660 million people remain without elecfricity and 2.4 billion
without clean cooking in the STEPS; the numbers are worse in the DRS

Note: 2020e = estimated values for 2020.
Sources: |IEA analysis; WHO (2020).
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Emissions of the three main air pollutants drop by 40-60% in the SDS by 2030,
cufting premature deaths from air pollution by over one-third compared fo 2019

Note: Americas includes South America, Central America, North America and the Caribbean.

Sources: IEA analysis; International Institute for Applied Systems Analysis.
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The SDS reduces emissions from existing infrastructure and has a preference for new low-
emissions infrasfructure; material efficiency and changes in behaviour also cut emissions

Note: 2020e = estimated values for 2020.
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Global coal and oil demand have already peaked in the SDS; there is a major
increase in electricity use, which is increasingly generated using renewable sources

Notes: Mtoe = million tonnes of oil equivalent; TWh = terawatt-hours.
ERAE : IEA(2020)
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The emissions intensity of both oil and natural gas operations falls by 40%
over the next ten years, led by reductions in methane emissions

Note: Includes CO, and methane emissions from production, processing and transport, but excludes
combustion emissions.

ERAGE : IEA(2020)
9 - SDS BB AR EZFeHE N R EEE B BB
2. EEPS
BN _SEREAENE  BEKLEEEHER(CEBR N RS
NEXRBHERR - EHERT ENFIRKEEABOEIkKRIEE ZORHERE-
£ SDS 1BIEFEST 2030 =2 IKE NELPIBEUFE 2019 £ R BF 40% - BI{EE

NFERBER T 20% - TENREERKERBERER - %A ccus BIERA - K
TAEC ccus RUIRIR LR R BURRIIRIR M AH S8 BB S ECRIRER NEE -

£ SDS 1BIE T - AR EE /T 2030 FEHENEHE 2019 FoJHEZE 50% - FEH
BEMIE(E2RERBLUEINE R E M RERMIE A AR EBES ccus

14



1% FEMRIRES) TARARAIRE - DUREBRIREEEE CCUS FIt AT E

Bt - AR E R 2030 FHxBEME 0] LIE STEPS 1518 MRY 9Gt P& SDS 15
iﬁKEIJSGtoﬁﬁ—b}aﬁmﬂiﬁ BHEFIBERME - EERAREEHSE—ELE
Bl - DIAERENZFKEOEE(E 10) -

Total emissions Average annual change by technology, 2019-30
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Repurposing plants and the use of CCUS provide 60% of coal-fired emissions reductions in
the SDS; limiting new construction and accelerated retirements provide the remainder

Note: 2020e = estimated values for 2020; CHP = combined heat and power.
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and hydrogen gas and heat

Coal and oil use decline substantially across all indusfrial sub-sectors,
while efficiency, electrification, natural gas and low-carbon fuels play a growing role

ERIZKIE : IEA(2020)
11 ~ SDS 1B T SR B FIR e RE A EE LB
4. EEERFY

2019 FEHELPIE BT IK 8.5Gt MRBER(A G2 EKARBER 25%) + £ SDS 1515
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Passenger cars see the largest reduction in emissions to 2030; oil use in trucks, aviation
and shipping is harder to displace, but emissions start to fall slowly from the late 2020s

Note: 2020e = estimated values for 2020.
ERAGE : IEA(2020)
12 - SDS 1BIREM A PFIS B ER LB
5. EERERPT

2019 FEEFPIFEREIK 9.4Gt TkHEIN (3Gt ZRE HEMRIRIE - 6.4Gt KEE
7)) £ SDS 1B1R T 2030 FHIINEAHER 2019 T MPEAY 3.5Gt (FEIRAY 33%)°
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STEPS

Renewables

5
2015 2020e 2025 2030

Reducing emissions from the building sector requires concurrent efforts fo improve
efficiency and boost low-carbon energy use, especially through low-carbon electricity

Note: 2020e = estimated values for 2020.

ERAGE : IEA(2020)
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Other
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Trillion dollars (2019)

Investment in fuels and power is marked by a major reallocation of capital fowards
renewables and electricity networks; demand-side investment increases substantially

Note: Other end-use includes CCUS in industry, spending to meet the incremental cost of EVs and
investment in private EV charging infrastructure.

ERAGE : IEA(2020)
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EEflES - 2 2050 FE AR EIFIHINEE - M T FEE W FIBr e N
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#AHERNIE 35%(2019 RS S ELE 25%) -

19



15 -

9 2019-30
& m2030-40
M 2040-50

10 wveren .

M_

I . I o I o I o 1
2019 2050 2019 2050 2019 2050 2019 2050
Power Industry Transport Buildings

The period affer 2030 sees continued emissions reductions across the energy sector,
with a stepping up of efforts in the transport and buildings sectors

ERIFGE : IEA(2020)
[E 15 - 2019-2050 FZ BP9 B 1Z IR IEIRBER R IBE
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Figure 4.2 > CO: emissions reductions by sector in the NZE2050, 2019-2030

2019 2030 2019 2030 2019 2030 2019 2030

Power Industry Transport Buildings
Reductions in SDS Additional reductions in NZE2050:
M Energy system changes Behaviour changes

The power sector leads emissions reductions in the NIE2050, and helps to reduce emissions
more widely as end-use sectors electrify; industry is the largest emitting sector in 2030

Mote: There are around 0.2 Gt additional COz emissions reductions in the NZE2050 compared with the SDS in
agriculture and energy sector own use.

ERAE : IEA(2020)
16 ~ 2050 FHEHEMIBIR(NZE2050) CO2 BFHUR =
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Figure 4.3 = Primary energy demand in the scenarios

Energy intensity Change in energy demand, 2019-30
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Energy efficiency improvements accelerate in the NZE2050, but shifts in the compaosition of
energy demand are the major contributor to emissions reductions beyond SDS levels

Note: 2020e = estimated values for 2020; toe = tonne of oil equivalent; PPP = purchasing power parity.

ERIZKIE : IEA(2020)
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Figure 4.4 = Total final energy consumption by sector in the NZE2050
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End-use sector CO:z emissions fall by one-third in the NIE2050 though fo 2030

ERAE : IEA(2020)
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Figure 4.5 > Differences in fossil fuel demand in the scenarios in 2030

0il MNatural gas Coal
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Declines in fossil fuel use in the SDS are further extended in the NIE2050. By 2030, coal use is
55% lower in the NZE2050 than the STEPS, oil is 407 lower and natural gas is 207 lower.

BERR : IEA(2020)
19 - &1 2030 FELHMKES
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Figure 4.7 = Coal-fired electricity generation by technology in the NZE2050

Thousand TWh
(4]

Supercritical

2 Subcritical

2010 2020e 2030

There is @ major reduction in coal-fired generafion and related CO2 emissions in the
NIE2050, with the use of the least efficient coal power plants falling to zero by 2030

Note: 2020e = estimated values for 2020.

ERAGE : IEA(2020)
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Figure 4.8 = Global installed solar PV capacity by scenario, 2010-2030, and
annual solar PV capacity additions in the NZE2050

Global solar PV capacity Solar PV additions in NZE2050
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Solar PV plays a key role in emissions reductions in the NIE2050, with major coal consuming
economies, in particular, deploying solar PV at a pace well beyond previous records

MNote: 2020e = estimated values for 2020.

ERIFGE : IEA(2020)
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Figure 4.9 > Efficiency improvements in heavy industry and share of low-
carbon hydrogen used in ammonia and methanol production

Average annual efficiency improvement (2019-30) Share of low-carbon hydrogen in
ammonia and methanol (2030)
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Energy intensity improvements in the NZE2050 extend beyond improvements in the SDS;
low-carbon hydrogen use in industry also expands substantially

ERAGE : IEA(2020)
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Figure 4.11 = Annual electric and fuel cell vehicle sales in the three scenarios
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More than 50 million eleciric cars are sold by 2030 in the NZE2050, 50% of total car sales.
Around 30% of medium- and heavy-duty trucks sold by 2030 are electric or use hydrogen.

Note: 2020e = estimated values for 2020,

ERAGE : IEA(2020)
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Figure 4.12 = Retrofit of existing floor area (left) and share of heat pumps to
meet space heating energy needs (righf)
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Refrofits are significantly accelerated and deepened in the NZE2050;
heat pumps are also much more widely deployed across all regions

Note: 2020e = estimated values for 2020; EMDE = emerging market and developing economies.
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Emissions Cumulative
Behaviour change savings savings Share in 2030

(Mt CO,) (Mt CO3)

2025 2030 2021-30

Space Reduce space heating 460 400 300 4340  11% of residential emissions.
heating temperature by 3 °C. 33% 23% 15% 23% % of total savings.
Space Raise air conditioning 95 95 45 860 2% of residential emissions.
cooling temperature by 3 °C. 7% 5% 2% 5% % of total savings.
Line-drying  Line-drying instead of 65 55 30 550 1% of residential emissions.
tumble-drying during 5% 3% 1% 3% % of total savings.
summer months.
Laundry Wash on average 30 25 15 270 1% of residential emissions.
temperature 10 °C colder. 2% 1% 1% 1% % of total savings.
Driving more Reduce driving speed 420 400 340 4280 7% of road transport emissions.
slowly by 7 km/h. 30% 23% 17% 23% % of total savings.
Eco-driving  Avoid sudden 30 160 290 1670 6% of road transport emissions.
acceleration, stops or 2% 9%  14% 9% % of total savings.

idling; early upshifting.

Ride-sharing Share all urban car trips. 20 100 190 1100 9% of passenger car emissions.
2% 6% 10% 6% % of total savings.
Cycling Cycle or walk all car trips 15 75 140 820 7% of passenger car emissions.
and walking that would take less than 1% 4% 7% 4% % of total savings.
ten minutes to cycle.
Mobile air Raise air conditioning 120 110 90 1160 4% of passenger car emissions.
conditioning temperature in cars by 9% 6% 4% 6% % of total savings.
3°C.
Working 20% of global workforce 80 75 55 800 3% of passenger car emissions.
from home  works from home 3 days 6% 4% 3% 4% % of total savings.
of the week.”
Passenger Total passenger aviation. 50 260 520 2850 60% of aviation emissions.
aviation 4%  15% 26% 15% % of total savings.
Replace all flights less 10 50 100 550 11% of aviation emissions.
than 1 hour.
Replace three-quarters 25 120 240 1340  28% of aviation emissions.

of all business flights.

Replace three-quarters 35 170 350 1910 40% of aviation emissions.
of long-haul flights.

Total 1390 1750 2010 18700

ERAE : IEA(2020)
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Figure 4.17 = Impact on CO2 emissions from reducing space heating
temperature settings by 3 °C in the NZE2050
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Reducing thermostat settings by 3 °C would save over 450 Mt CO; per year in 2020;
savings fall over fime as the emissions intensity of space heating decreases

Note: 2020e = estimated values for 2020.
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Figure 4.18 = Change in annual global energy consumption and CO2
emissions from one day of home working per week
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A day per week working from home would reduce CO; emissions for a household with a
car commute, but increase emissions if public or active transport is used to commute

Notes: 2020e = estimated values for 2020. Using global fleet average efficiency and including indirect
emissions from EVs. Global average one-way commute length = 12 km. Other = heat, modern biomass and
other renewables.
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Figure 4.20 = Announced net-zero COz or GHG emissions by 2050 reduction
targets

Share of global energy-related CO, emissions
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More than a dozen countries and the Evropean Union, which accounted for around 10% of
global COz emissions in 2019, have net-zero emissions targets in law or proposed legislation
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Figure 4.21 = Electricity generation in the United Kingdom historically and
in the CCC’s “Further Ambition” scenario in 2050
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Between 2008 and 2018, the shares of electricity generation from coal and renewables
were reversed. By 2050, the CCC projects renewables supplying 60% of elecfricity

MNotes: CCC = Committee on Climate Change. Data for 2050 are based on the CCC's Further Ambition
scenario.

Source: CCC (2019).
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Figure 4.22 = Electricity generation by source in the European Union in the
Sustainable Development Scenario, 2019-2050
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Virtually all unabated coal is phased out of the EU electricity mix
by 2030 and more than 80% of EU electricity comes from renewables in 2050
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Figure 4.23 = Evolution of selected end-use technologies in the European
Union in the Sustainable Development Scenario, 2050

EV share Residential energy Low-carbon gases
of car sales intensity (kWh/m?) (Mtoe)

Hydrogen

70} SR . 80 - . =11 T

Biogas and -

biomethane
|

2019 2030 2050 2019 2030 2050 2019 2030 2050

In the 3DS, virtually all passenger cars in the European Union are electric by 2050, all
buildings have been refrofitted, and there are high levels of hydrogen and biomethane use

Note: EV = electric vehicles; kwh/m?= kilowatt-hour per square metre.
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Electricity demand increases in emerging market and developing economies,
solar PV takes off and power sector CO:2 emissions never return to pre-crisis levels
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Electricity has proven to be more indispensable than ever during the Covid-19 pandemic,
and meets an increasing share of energy demand growth as economies recover

Note: 2020e = estimated values for 2020.
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Demand in the industry and services sectors surges in the short term
as economies recover, while higher incomes and electrification drive
growth in elecfricity demand in the residential and transport sectors

Note: 2020e = estimated values for 2020.
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Electricity demand in emerging market and developing economies rapidly surpasses 2019
levels, while the impact of Covid-19 on demand is longer lasting in advanced economies

Mote: Changes in electricity demand from 2019 to 2020 are based on most recent monthly data where
available and are a modelled result where not available.
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Electricity demand refurns to pre-Covid-19 levels by 2021 and grows strongly thereafter,
with industry and household consumption driving future demand growth

Notes: Other refers to all uses of electricity not detailed in the figure. Avoided demand due to energy
efficiency and drivers of demand growth are shown from the year of demand recovering to 2019 levels.
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Renewables and nuclear overtook coal for the first time in 2019 and extend their lead
through to 2030; renewables are on track to supply more power globally than coal by 2025

ERAE : IEA(2020)
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Investment in renewables recovers quickly and then rises through to 2030, while grids
capture a growing portion of total investment to modernise and digitalise power systems

Note: investment for oil includes only utility-scale facilities.

BRI : IEA(2020)
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Buoyed by low costs and by policy support in more than 130 countries, solar PV and
wind power markets are expected to recover quickly and push to new heights

Note: 2020e = estimated values for 2020.

ERAGE : IEA(2020)
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Advanced economies see a wave of coal plant retirements and few new builds to 2030: the
net capacity reductions more than offset slowing capacity additions elsewhere

BERIFGE : IEA(2020)
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