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Embracing Disruption

Record droughts throughout Europe, flooding in Australia,
record high temperatures in April in India and forest fires
all over the world are precursors that global climate is
changing dramatically and shows us the consequences

of global warming. Climate change and its associated
risks to economic growth and environmental damage are
creating a major concern for our economic welfare. Scientists
warning that time is running out to contain Green House
Gas emissions and prevent disastrous global warming. All
this is occurring while the world is confronted by record high
energy prices and energy scarcity in several regions of the
world. This all is evidence that it is high time to shape the
transformation of the energy system with commitment,
determination — and not least with the help of sustainable
energy generation, innovative storage solutions and more
sustainable consumption. To accelerate the clean energy
transition, more investments in innovative solutions are
needed, in parallel to the capital required to develop new
frontier technologies that will reach marketability and help
to ensure a smooth transition to create a more sustainable
future.

Global investments in green transition are picking up

According to recent analysis,* in 2021 global investments in
the energy transition climbed up to a new record level of USD
755 billion, with renewable energy topping the list with USD
366 billion committed in 2021, an increase of 6.5% compared
to 2020.

With investments totalling USD 273 billion in 2021, the
electrified transport sector ranked second, driven by a 77%
year-on-year-growth rate in spending on electric vehicles and
EV-infrastructure.
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Key takeaways

— More rapidly advancing climate change, and the
drive for energy independence triggered by the
invasion of Ukraine by Russian armed forces are
the main drivers for the transition.

— An acceleration to more sustainable forms of
producing, consuming, and storing energy can be
observed globally.

— The consensus to transform the current energy
setup has never been greater.

— Investments in companies that provide solutions
for cleaner energy generation, efficient energy
storage and sustainable energy consumption can
help accelerate and shape this transition, whilst
at the same time offering attractive investment
angles.

Looking at the growth path of energy transition investments
from an economic area perspective, the Asia-Pacific region
stands out twice over: with USD 368 billion it's not only the
zone that recorded the highest investments worldwide, but
also the region that with an increase of 38% showed the
strongest surge in 2021. EMEA takes second place, with
clean energy investment in 2021 adding up to USD 236
billion, an increase of 16% compared to the year before. The
Americas, lastly, contributed USD 150 billion in 2021 to the
transition to a fossil fuel-free global economy, an increase of
21% compared to 2020.
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Global investment in energy transition by region
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Source: BloombergNEF, as of January 2022.

Broken down by single countries, China invested most in
energy transition, with funding worth USD 266 billion in
2021, followed by the US with green energy investments
totalling USD 114 billion, and then Germany with USD 47
billion invested in the clean energy transition.

Larger capital flows, lower costs, and a still substantial
funding gap to reach 1.5° C target

According to REN21's Renewables 2021 Global Status

Report, in 2020 global investment in new clean energy
capacity reached USD 303.5 billion, an increase of 2%

compared to 20192,

In parallel, expenditures for onshore and offshore wind
and for solar power, in 2021 experienced double digit
drops of 13% and 15%, respectively, on a year-on-year
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basis, as projections of the International Energy Agency?
show. Inthe same year, a remarkable proportion of 2/3 of
newly installed renewable power had lower costs than the
cheapest fossil fuel-fired option in G204

Over a period of more than a decade the decline of green
electricity costs is even more significant.

Considering the favourable development of clean

energy on the cost side, cautious optimism seems to be
appropriate, especially as in parallel, investments in clean
energy have been picking up.

But current funding levels are still far from sufficient to
develop and scale up already existing and new low-
emission technologies that help smooth the transition of
the energy system.


https://www.irena.org/newsroom/articles/2022/Jul/Competitiveness-of-Renewables-Continued-Amid-Fossil-Fuel-Crisis
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Parameters that could pave the way to achieve 1.5°C target by 2030
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Source: IRENA World Energy Transitions Outlook 2022, as of June 2022.

Setting sustainable levers in motion

According to the International Renewable Energy
Agency’s (IRENA) World Energy Transitions Outlook
2022 Report, the 1.5°C Scenario will require an immense
increase on current funding levels within this decade.®

Capital markets and private investors will play a vital role
here in raising the major part of the additional capital needed
to facilitate and accelerate the clean energy transition, to
significantly increase the share of renewables in the overall
energy mix.
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Matching the gap between generation of energy use and
keeping the grid stable calls for innovative solutions. These
new-frontier technologies will reach marketability, and help
to ensure a smooth transition. In addition, energy storage
solutions like battery technology and hydrogen technology
will become more important in future. As well as just storing
energy, hydrogen might help to decarbonise carbon-heavy
industries (steel & cement) and can be used as a substitute
for natural gas. Therefore, the creation of a hydrogen-based
economy remains an important pillar.


https://irena.org/-/media/Files/IRENA/Agency/Publication/2022/Mar/IRENA_World_Energy_Transitions_Outlook_2022.pdf
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Routes to renewables

During recent years governments and entities world-wide
have started pushing the green accelerator pedal by
freeing up considerable amounts of capital to help bring
their countries and the world back on the 1.5°C maximum-
warming track.

USA

With the Inflation Reduction Act passing both the US
Senate and the Congress in August, the United States
adopted an extensive legislative package that according to
US President Joe Biden “makes the largest investment ever
in combatting the existential crisis of climate change”?

With almost USD 370 billion of climate spending over the
next ten years and the objective to significantly reduce
energy costs, increase cleaner production, and cut carbon
emissions by approximately 40% by 2030, this bill represents
quite an historic feat, and “does about two-thirds of the
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remaining work needed to close the gap between current
policy and the nation’s 2030 climate goal”” i.e, to halve
emissions by the beginning of the next decade.

China

In its 14th Five-year plan for renewable energy
development® the People’s Republic has set ambitious
goals to foster the green and low-carbon transformation
of the country by 2025 and beyond. Besides the ambition
to achieve carbon neutrality by 2060, and the gradual
reduction of carbon dioxide emissions, China is also striving
to boost the proportion of renewables in its overall power
consumption and installations.

China’s 2025 renewable energy development roadmap

Category Unit 2020 2025
Share of renewables in total o

power consumption % 288 33
Share of non-hydro renewables

in total power consumption % 114 18
Renewable power generation TWh 2,210 3,300
Use of renewable energy for

purposes other than electricity kt stce* 60,000
Total renewable energy

consumption Mt stce* 6,800 10,000
Total installed wind and solar Over
generation capacity GwW 5349 1,200

*stce = standard coal equivalent.

Japan

With its Green Growth Strategy,” the country has taken up
pressing climate change challenges. Backed by the Green
Innovation Fund worth 2 trillion yen (approx. USD 15.1085
billion), the program aims to, amongst other things:

- install 10 GW of offshore-wind power by 2030, and 30-45
GW by 2040.

- establish carbon-free hydrogen production technology for
high-temperature gas-cooled reactors (HTGR) in 2030.

- have electrified vehicles making up a 100% share of new
passenger car sales in 2035.

— achieve carbon-neutral semiconductor/information and
communication industries by 2040.

UK

The UK Government'’s Department for Business, Energy and
Industrial Strategy “Ten Point Plan for a Green Industrial
Revolution" includes, among other measures:

- a GBP 12 billion fund of public money to support the low-
carbon energy industry, and a commitment to securing
40GW of offshore wind power capacity by 2030 (up from
around 10GW in 2021).

— a GBP 1 billion fund to “support the electrification of UK
vehicles and their supply chains” plus GBP 1.3 billion to
speed up the rollout of EV charging infrastructure.

— a GBP 240 million Net Zero Hydrogen Fund to build up
5GW of low-carbon hydrogen production capacity by 2030.



Germany

The German Federal Government recently committed an
additional EUR 8 billion'* to promote the expansion of
renewable energies and related abatement measures,
including the funding of:

— EUR 860 million for “green steel” and transitioning steel
production to green hydrogen.

— EUR 95 million for promoting offshore electrolyser systems,
and doubling electrolysis capacity to 10 GW by 2030.

— EUR 5.5 billion for the energy refurbishment of residential
buildings, and climate-friendly new construction.

— more than EUR 1 billion for improving medium to long-
range charging infrastructure for e-vehicles.

Spain

A big Spanish utility has recently announced investments
close to USD 5 billion for, amongst other things, the
adaption of natural gas infrastructure for the handling of
hydrogen and for the production of renewable hydrogen.
But also, on a non-corporate level, Spain is following

an ambitious agenda to become Europe’s hydrogen
frontrunner.

The country’s Renewable Hydrogen Roadmap,*? for
instance, envisages installing 4 GW of electrolyser capacity
by 2040 (equivalent to the capacity of four large coal-fired
power plants), in parallel with getting 150-200 fuel cell
buses and 5,000-7,500 light and heavy-duty fuel cell
transport vehicles onto Spanish roads, accompanied by
100-150 public access hydrogen stations.

European Union

The European Commission’s REPowerEU Plan®® is an
additional response to the market disruption caused by

NextGenerationEU: Key Features
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the conflict between Russia and Ukraine. The double
urgency to transform Europe’s energy system is based on
following the Paris 2015 climate agreement, and ending
the EU’s dependence on fossil fuels from Russia, adding
up to around 100 billion Euro per year. To “fast forward
the green transition” and to quickly lessen the EU’s
dependency on Russian fossil fuels, the REPowerEU Plan
contains, amongst other measures:

- the doubling of solar photovoltaic capacity by 2025, and
installation of 600GW by 2030.

- setting a target of 10 million tonnes of domestic
renewable hydrogen production and 10 million tonnes of
imports by 2030, as a replacement for natural gas, coal
and oil in hard-to-decarbonise industries and transport
sectors.

To emancipate Europe from its dependence on Russian
fossil fuels, the EU Commission expects a funding gap of
Euro 210 billion within the next five years, emphasising
that “these investments must be met by the private and
public sector, and at the national, cross-border and

EU level.” On the plus side, delivering the REPowerEU
objectives could lead to savings of nearly Euro 100
billion per year, not least because of the drastic cutback
of Russian fossil fuel imports.

NextGenerationEU

The European Union’s post-COVID recovery plan
NextGenerationEU (see illustration NextGenerationEU:
Key Features below) provides funding of nearly Euro 807
billion covering, amongst other things, investments in
environmentally friendly technologies, electrified public
and private transportation, greener and more energy-
efficient buildings and spaces, as well as in improved
water quality and more sustainable agriculture.

NextGenerationEU Contribution to other
.~ Programmes
® EUR 83.1 billion

React-EU 506

€806.9 Just Transition Fund 10.9
billion Rural Development 8.1
InvestEU 61

Horizon Europe 54

RescEU 20

Source: AllianzGl. All amounts are in billion EUR, in current prices, as of November 2020.



Identifying clean energy transition frontrunners and
beneficiaries

Despite the encouraging growth of investments in
sustainable energy solutions, current funding levels are still
insufficient to tackle the multifaceted challenges related

to the clean energy transition. From an investor’s angle,

the projected and urgently needed rise of clean energy
spending in the next years opens up interesting possibilities
to participate in the growth prospects of enablers and
beneficiaries of the energy transition process. Investments
in solutions that deliver on changing energy consumption
patterns, and the resulting new demand dynamics are just
two of several pathways to support energy transition along
the entire value chain.

Demand for electricity will double by 2050
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We look at companies around the globe with long-term
potential that provide solutions to cleaner energy
generation, efficient energy storage and sustainable
energy consumption along the value chain, and at the
same time contribute to the ecological and social goals
of the UN SDGs.

We also identify opportunities arising from the
development of innovative technologies like hydrogen-
based energy supply, or other forms of energy storage
or CO2-reducing tech innovations that are still in their
infancy and are yet to unfold their benefits — not least
considering currently rising energy prices as a temporary
side effect throughout the transformation phase.

Shift in energy consumption will accelerate the
process of electrification by 2050*

=) i

Electric Vehicles Global electric

Faster uptake of electric +70% power consumption

vehicles in road transport
= %

Cooking Electric power

Switch to electricity, especially +30% consumption in

in non-OECD countries non-OECD cooking
Residential Heating Electric power
Electric heat pumps with 3-4 +250% consumption in

times higher efficiency than
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residential heating
(in EU and NA)

Source: New Energy Outlook 2019, BNEF 2019 June; Global Energy Perspective, McKinsey 2018 November.

*Percentage increase refers to the acceleration case vs. reference case.

* BloombergNEF: Energy Transition Investment Trends 2022
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https://assets.bbhub.io/professional/sites/24/Energy-Transition-Investment-Trends-Exec-Summary-2022.pdf
https://www.irena.org/newsroom/articles/2022/Jul/Competitiveness-of-Renewables-Continued-Amid-Fossil-Fuel-Crisis
https://www.ren21.net/gsr-2021/chapters/chapter_05/chapter_05/
https://www.irena.org/newsroom/articles/2022/Jul/Competitiveness-of-Renewables-Continued-Amid-Fossil-Fuel-Crisis
https://irena.org/-/media/Files/IRENA/Agency/Publication/2022/Mar/IRENA_World_Energy_Transitions_Outlook_2022.pdf
https://www.whitehouse.gov/briefing-room/statements-releases/2022/08/07/statement-by-president-biden-on-senate-passage-of-the-inflation-reduction-act/
https://repeatproject.org/docs/REPEAT_IRA_Prelminary_Report_2022-08-04.pdf
https://chinaenergyportal.org/en/14th-five-year-plan-for-renewable-energy-development/?tpedit=1
https://www.meti.go.jp/english/policy/energy_environment/global_warming/ggs2050/pdf/ggs_overview_all.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/936567/10_POINT_PLAN_BOOKLET.pdf
https://www.bundesfinanzministerium.de/Content/EN/Standardartikel/Topics/Priority-Issues/Climate-Action/immediate-climate-action-programme-for-2022.html
https://www.miteco.gob.es/es/ministerio/planes-estrategias/hidrogeno/h2executivesummary_tcm30-513831.pdf
https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal/repowereu-affordable-secure-and-sustainable-energy-europe_en 
https://europa.eu/next-generation-eu/index_en
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The Ukraine crisis and the related sanctions against the Russian Federation, the separatist regions of DNR and LNR, and Belarus are constantly evolving.
The statements included herein are as of the date provided and are subject to change.

The document is for use by qualified Institutional Investors (or Professional/Sophisticated/Qualified Investors as such term may apply in local
jurisdictions).

This document or information contained or incorporated in this document have been prepared for informational purposes only without regard to the
investment objectives, financial situation, or means of any particular person or entity. The details are not to be construed as a recommendation or an
offer or invitation to trade any securities or collective investment schemes nor should any details form the basis of, or be relied upon in connection with,
any contract or commitment on the part of any person to proceed with any transaction.

Any form of publication, duplication, extraction, transmission and passing on of the contents of this document is impermissible and unauthorised. No
account has been taken of any person’s investment objectives, financial situation or particular needs when preparing this content of this document. The
content of this document does not constitute an offer to buy or sell, or a solicitation or incitement of offer to buy or sell, any particular security, strategy,
investment product or services nor does this constitute investment advice or recommendation.

The views and opinions expressed in this document or information contained or incorporated in this document, which are subject to change without
notice, are those of Allianz Global Investors at the time of publication. While we believe that the information is correct at the date of this material, no
warranty of representation is given to this effect and no responsibility can be accepted by us to any intermediaries or end users for any action taken

on the basis of this information. Some of the information contained herein including any expression of opinion or forecast has been obtained from or

is based on sources believed by us to be relioble as at the date it is made, but is not guaranteed and we do not warrant nor do we accept liability as

to adequacy, accuracy, reliability or completeness of such information. The information is given on the understanding that any person who acts upon

it or otherwise changes his or her position in reliance thereon does so entirely at his or her own risk without liability on our part. There is no guarantee
that any investment strategies and processes discussed herein will be effective under all market conditions and investors should evaluate their ability to
invest for a long-term based on their individual risk profile especially during periods of downturn in the market.

Investment involves risks, in particular, risks associated with investment in emerging and less developed markets. Any past performance, prediction,
projection or forecast is not indicative of future performance. Investors should not make any assumptions on the future on the basis of performance
information in this document. The value of an investment and the income from it can fall as well as rise as a result of market and currency fluctuations
and you may not get back the amount originally invested.

Investing in fixed income instruments (if applicable) may expose investors to various risks, including but not limited to creditworthiness, interest rate,
liquidity and restricted flexibility risks. Changes to the economic environment and market conditions may affect these risks, resulting in an adverse effect
to the value of the investment. During periods of rising nominal interest rates, the values of fixed income instruments (including short positions with
respect to fixed income instruments) are generally expected to decline. Conversely, during periods of declining interest rates, the values are generally
expected to rise. Liquidity risk may possibly delay or prevent account withdrawals or redemptions.
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