


- Net zero emissions by mid-centur
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Net annual CO; emissions (GtCO./yr) 2050 Baseline Energy Scenario
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A
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A0 36.5 GtCO:

35

Transport

30
Buildings -2.3 GtCO, :ffgeictg‘r’s”s
25 Other -2.2 GtCO, in 2050
from PES
20 to 1.5-5
Power and heat plants -13.0 GtCO,
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0 Power and heat plants\

5 Industry -1.0 GtCO,

0 - \

Removals v .
1.5°C Scenario

-5 -0.4 GtCO,

2021 2025 2030 2035 2040 2045 2050

Baseline emissions
continue to rise, while the
policies of governments
(Planned Energy Scenario)
result in flatlining of
emissions

For the 1.5°C climate
target, global CO2
emissions need to drop to
net zero by 2050

Steepest decline
necessary over the next
10 years — 2020 must be
the decade of action
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= Where we are and where we need to be (2050)

Today

3 78 EJ Total Final Energy Consumption

Renewable share
in district heat: gv%

3% ]
Modern biomass
16%

Natural gas 8%
Traditional biomass

TFEC (%)

o
o
32

other renewables

21%

Electricity
(direct)

25%

Renewable share in electricity

2050 - Where we need to be (1.5-5)

34 8 EJ Total Final Energy Consumption

Renewable share  Renewable share
in hydrogen: in district heat:

66% 90
—

5%
District
heat

12%
P Hydrogen 4
= 18% (direct use other
E Modern biomass and e-fuels renewables
z ricity

lear)

~
32

Electricity
(Natural gas)

51%

Electricity
(direct)

902

Renewable share in electricity

* By 2050, electricity

would be the main
energy carrier with
more than a 50% direct
share of total final
energy consumption —
up from 21% in 2018.

By 2050, 90% of total
electricity needs would
be supplied by
renewables followed by
6% from natural gas
and the remainder
from nuclear.

Another 8% of final
energy would come as
indirect electricity in
the form of

e-fuels and hydrogen.
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New investment priorities: renewables, efficiency and electrification

Where current

Where we need

A climate-safe future

plans will take us (PES) to be (1.5-S) 4 4 Energy efficiency
13 1 il Usp Renewables calls for.the §ca|e-up
per year and redirection of
tillion USD (power and i
- direct use) investments towards
33 Total additional Hectrification of energy tra.nsition
trgt?r;gaer 33 wition usD heat and transport ]Efg:qn]%l sosf?ll ii’e?:vay
trillion USD and infrastructure :
@ Innovation Accelerating the pace of
the energy transition
finnua Others and scaling up
wedtons (a%ac;lzﬁzﬁrpovals investments in energy
- economy) transition technologies
. in all sectors hinges on
13% ggésmggar what the world does
between 2021 and
22% 2030. Setting the right
2.5 investment priorities is
. 35%) ey.
—
2021-2050 2021-2050




- Investments in energy transition technologies continue to grow

_—
USD billion 998 N
1000 Energy In 2021, energy transition-
efficiency . .
related investment was just
800 Hydrogen shy of USD 1 trillion, a 21%
] ® ccs increase from the year
c before
nergy
600 | | storage .
g Renewable energy was still
- ® E'eeait”ﬁed the largest sector as it
400 N attracted USD 366 billion
@ Electrified .
transport (excluding large hydro), up
0 .
200 ® Renewable 7% from the previous year
energy ) ) )
Despite their relatively
- steady growth, investments

2010 2012 2014 2016 2018 2020 2021 remain concentrated in a

handful of regions and

Source: BNEF, 2022; IEA, 2021. )
countries
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Deployment and integrating policies

Key Historical Where we need to be Historical Where we need to be
Indicators (1.5°C Scenario) (1.5°C Scenario)
2018 2030 2050 2017-2019 2021-2030 2031-2050
Total DOE{VQF 26379 42189 78698 wn Re"e")'ga‘;’g 253 usD billionfyr 1 045 usd bilionsyr 897 usp bilionsyr
generation
. .‘ ... generation .. .. ...
capacity 000 000000 000000
Total installed 71096 14266 o1
capacity ' . 2 Power grids 275 usb billionyr 648 uso bilionyr 775 usb bilionyr
; and energy o0
o flexibility
o chore g o000 000000 000000
in power 25% 65 90 g Contribution to total energy
generation ‘2 Avoided CO; emissions in sector avoided CO, emissions
= the 1.5°C Scenario compared in the 1.5°C Scenario compared
VRE share 63% g to the PES in 2050: to the PES in 2050:
in power 425 & v
7% =
CO2 EMISSION ABATEMENT
= RE share R bl Renewables could decarbonise 90%
w n 'nSta”?d 33% 76% 92% enewables ‘ ‘ of the power sector by 2050.
ES power capacity (power)
S Aad 6.y . 16
TN Renewables, 2353w 1077ler 27799 aa
= total installed :
g capacity o eo0e ®
w
=z
g wing 5400 2955
onshore [}
Wind, 2w 382w 2002 e
offshore . () .
5221 en Ll .
Solar PV _‘.’_ -@-
"\ ) p y-
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= Share of new electricity capacity, 2001-2021

Annual capacity installations (GW/yr) Share of new electricity generating capacity (%)

270 90
225 75
180 60
135 45
90 30
45 — — 15
0 0

2001 2003 2005 2007 2009 20Mm 2013 2015 2017 2019 2021

@ New capacity === Renewable share (%)

New capacity
renewables (GW)

non-renewables (GW)

Over the past decade,
renewables capacity
increased by 130%, while
non-renewables only grew
by 24%

Renewable electricity
capacity additions have been
outpacing those of non-
renewables since 2014, with
solar PV and onshore wind
power dominating the
growth

To meet the 1.5°C Scenario,
installed capacity will have to
more than triple by 2030
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Renewables are the lowest-cost sources of electricity in many markets

e 4

Solar photovoltaic Concentrated solar power Onshore wind Offshore wind
2020 (USD/kWh)
0.381
0.340
0.3
0.2
0.162
0.089
0.1 0.108
0.057 .
\_ 0076 0.043 0.084 0.084
0.040 0.039
Ozssgegggﬁiﬁﬁgmgﬁzgegggﬁ:reggg
R 8 8 L L L R R IYLeLERILIRIILLgILIRIIIR R L <

—@— Auction database —@— LCOE database Fossil fuel cost range

The global weighted-
average LCOE of newly
commissioned utility-
scale solar PV projects
fell by 85% between
2010 and 2020

CSP by 68%, onshore
wind by 56% and
offshore wind by 48%.

All commercially
available solar and wind
technologies fall in the
range of, or even
undercut, the cost of
electricity from new
fossil-fuel plants.




Design of deployment policies integrated with public investments — Auctions

Auctions - Factors that impact the price of renewable power Auction design elements — trade off between price and other
objectives

Country-specific Investor confidence Policies supporting Auction
conditions and learning curve renewables design

How bids are

collected, winners

selected, and

Winner contracts awarded
selection

and

contract
awarding

Choice of the

auctioned volume,

the way it is divided

among different

technologies and y
project sizes and the Auction
auction category demand

Qualification

requirements
Minimum and
requirement for documentation

participants in the
auction and necessary

' ' ' ' documentation

Price resulting from an auction

Risk allocation
and
remuneration
of sellers

Types of risk
among stakeholders
and specific rules to

ensure high rate of
timely implementation
of awarded projects
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Pl Enabling policies and international collaboration

Commitments and Measures to .. Measures to increase Measures to raise
. . . Public investments ..
. targets eliminate distortions energy efficiency awareness
Enabling

P *Renewable energy *Phase out fossil fuel eInfrastructure eTargets ePublicly funded

policies . .

targets and NDCs subsidies *R&D, pilot projects eQuotas and campaigns

e|nstitutions eCarbon pricing and innovation mandates

eCommitments to eEducation and eAppliance

curb investments in training specifications

fossil fuels *Risk mitigation and

access to finance
eOther

International Commitments and targets Public investments
collaboration

e Commitments made by the international e International flow of public financing

community including halting FF investments including for technology transfer and

capacity building
e Multilateral development banks
e Risk mitigation
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= Comprehensive policy framework for a just energy transition

AOd E<— ﬁf (@ﬂ@) @ Challenges and potential misalignments
DEPLOYMENT | INTEGRATING | ENABLING STRUCTURAL HOLISTIC
POLICIES POLICIES POLICIES CHANGE GLOBAL

AND JUST POLICY
TRANSITION FRAMEWORK
POLICIES

\ é PLANET
SOCIETY

ECONOMY
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= Some thoughts for the model

* Costs are not always what they seem to be

* How to account for externalities

How to account for public policy and investments

If we continue to depend on markets, investments will continue flowing to the same
technologies and countries

How are the benefits measured (e.g., welfare)
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Thank you!
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