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barring some hiccups...

Annual investments in renewable energy
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continuously

Annual renewable energy investments and capacity additions
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Renewables capacity growth aided by cost

declines...

Global solar PV capex benchmark
$/W (DC) (Real 2021)
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...and by rising efficiencies

Onshore wind capacity factors

Capacity factor
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Battery energy density
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Source: BloombergNEF Note: NMC is Nickle, Manganese & Cobalt, NCA is
Nickel, Cobalt & Aluminum, LFP is Lithium, Iron & Phosphate and LMO is
Lithium Manganese Oxide.
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...translating into lower power generation
costs

Global levelized cost of electricity (LCOE) benchmarks
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Source: BloombergNEF. Note: The global benchmark for PV, wind and storage is a country-weighted average using the latest annual capacity additions. The storage
LCOE is reflective of a utility-scale Li-ion battery storage system with four-hour duration running at a daily cycle and includes charging costs.
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mix

Share in global power generation
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Source: BloombergNEF Note: renewables include large hydro and biomass.
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for the first time In decades

Benchmark U.S. onshore wind capex
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However, renewable energy capex have risen
for the first time In decades

Global solar PV capex benchmark

$/W(DC) (Real 2021)
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But costs expected to decline again as supply
chain constraints ease

Benchmark U.S. onshore wind capex

$/W (Real 2021)
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chaln constraints ease

Global solar PV capex benchmark

$/W(DC) (Real 2021)
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Renewables will continue to grow rapidly in
an Economic Transition Scenario...

Utility-scale PV, cumulative

installed capacity
T™W
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everything (not just the power sector)...

Energy emissions and carbon budget, by sector
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Rising investments in other forms of known
clean energy raises hopes...

Global new investment in energy transition by sector
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Source: BloombergNEF Note: CCS is carbon capture & storage. Start-years differ by sector. However, all sectors are present from 2019 onward; see Appendix for
more detail.
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...but investments need to scale rapidly

2021 energy transition investment versus required investment to reach net-zero
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Source: BloombergNEF Note: Green scenario sees higher share of electricity in energy mix and growth for renewable power, carbon capture and storage (CCS)
grows significantly in the gray scenario, high electrification and growth of nuclear power drive the red scenario.
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...but investments need to scale rapidly -

2021 energy transition investment versus required investment to reach net-zero
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Source: BloombergNEF Note: Green scenario sees higher share of electricity in energy mix and growth for renewable power, carbon capture and storage (CCS)
grows significantly in the gray scenario, high electrification and growth of nuclear power drive the red scenario.
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Share of global emissions by status
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changer

Estimated 2022-31 energy transition spending in 2021-22 laws

Inflation Reduction Act
$260bn for energy transition
PASSED, August 2022
Residential efficiency O
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storage tax credits,

——>
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Clean hydrogen tax .
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U.S. emissions
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Clean vehicles, $12bn .
Clean refueling/recharging, g > [LEUSIGAER
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Biofuels incentives, [ /
$6bn
Source: EIA, EPA, Joint Committee on Taxation, BloombergNEF. Note: Not comprehensive
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Bipartisan Infrastructure Law
$80bn for energy transition
PASSED, November 2021
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...IRA can help accelerate clean power

U.S. annual solar PV build
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...IRA also brings promise to carbon capture

and hydrogen

Effect of production tax credits on US LCOH,

$/kg-H, (real 2023)
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Source: BloombergNEF. Note: This modeling uses project level assumptions
available in BloombergNEF’s H2val. Green hydrogen calculation assumes
production tax credit of $3/kg taken over equal production in each year. Blue
hydrogen calculations assume projects choose 45Q credit.

Nth-of-a-kind capture costs with previous and
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...and IRA can

Renewable diesel production
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help other clean fuels too

Global sustainable aviation
fuels demand
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in the energy transition

Scope 1 and scope 2 Scope 3 decarbonization options
decarbonization options foceiibosed Substitation
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Source: BloombergNEF
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Leading to diverging strategies emerging

Cumulative low-carbon investment, 2015- 2021
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are at an all time high

Low-carbon investment for oil and gas

$bn Low-carbon %
450 9%
400 8% The share of low-carbon expenditure

from the 41 oil and gas companies
350 Non low- - 7% analyzed has reached 6.6% of capex, a

carbon new high in 2021.
300 6%
0,
250 S% 2021 saw over $21 billion invested,
200 4% compared to about $14 billion across all of
2020, and almost $17 billion in 2019.
150 3%
100 2%
50 1%
0 - 0%

2015 2016 2017 2018 2019 2020 2021

Source: BloombergNEF, Bloomberg terminal, company announcements

24 November 10, 2022 BloombergNEF




Copyright and disclaimer

The Bloomberg NEF ("BNEF"), service/information is derived from selected public sources. Bloomberg Finance L.P. and its affiliates, in providing the
service/information, believe that the information it uses comes from reliable sources, but do not guarantee the accuracy or completeness of this information, whichis
subject to change without notice, and nothing in this document shall be construed as such a guarantee. The statements in this service/document reflect the current
judgment of the authors of the relevant articles or features, and do not necessarily reflect the opinion of Bloomberg Finance L.P., Bloomberg L.P. or any of their
affiliates (“Bloomberg”). Bloomberg disclaims any liability arising from use of this document, its contents and/or this service. Nothing herein shall constitute or be
construed as an offering of financial instruments or as investment advice or recommendations by Bloomberg of an investment or other strategy (e.g., whether or not
to “buy”, “sell”, or “hold” an investment). The information available through this service is not based on consideration of a subscriber’s individual circumstances and
should not be considered as information sufficient upon which to base an investment decision. You should determine on your ow n whether you agree with the
content. This service should not be construed as tax or accounting advice or as a service designed to facilitate any subscriber’'s compliance with its tax, accounting or
other legal obligations. Employees involved in this service may hold positions in the companies mentioned in the services/information.

The data included in these materials are for illustrative purposes only. The BLOOMBERG TERMINAL service and Bloomberg data products (the “Services”) are
owned and distributed by Bloomberg Finance L.P. (“BFLP”) except that BloombergL.P. and its subsidiaries (“BLP”) distribute these products in Argentina, Australia
and certain jurisdictionsin the Pacific islands, Bermuda, China, India, Japan, Korea and New Zealand. BLP provides BFLP with global marketing and operational
support. Certain features, functions, products and services are available only to sophisticated investors and only where permitted. BFLP, BLP and their affiliates do
not guarantee the accuracy of prices or other information in the Services. Nothing in the Services shall constitute or be construed as an offering of financial
instruments by BFLP, BLP or their affiliates, or as investment advice or recommendations by BFLP, BLP or their affiliates of an investment strategy or whether or not
to “buy”, “sell” or “hold” an investment. Information available via the Services should not be considered as information sufficient upon which to base an investment
decision. The following are trademarks and service marks of BFLP, a Delaware limited partnership, or its subsidiaries: BLOOMBERG, BLOOMBERG ANYWHERE,
BLOOMBERG MARKETS, BLOOMBERG NEW S, BLOOMBERG PROFESSIONAL, BLOOMBERG TERMINAL and BLOOMBERG.COM. Absence of any trademark
or service mark from this list does not waive Bloomberg's intellectual property rights in that that name, mark or logo. All rights reserved. © 2022 Bloomberg.

25  November 10, 2022 Bloomberg NEF



Bloomberg NEF (BNEF) is a leading provider
of primary research on clean energy,
advanced transport, digital industry,
innovative materials, and commodities.

BNEF’s global team leverages the world’s
most sophisticated data sets to create clear
perspectives and in-depth forecasts that
frame the financial, economic and policy
implications of industry-transforming trends
and technologies.

BNEF research and analysis is accessible via
web and mobile platforms, as well as on the
Bloomberg Terminal.
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