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» The renewable energy sector, especially solar PV and wind, is witnessing substantial
growth. Global annual renewable capacity additions surged by almost 50% in 2023,
driven largely by China. The IEA forecasts that wind and solar PV will become the
leading sources of electricity by 2025 and 2026, respectively.

+ Global and regional policies are crucial in driving the clean energy transition.
Significant measures include the EU's "Fit for 55" package and the U.S. Infrastructure
Investment and Jobs Act (IIJA). However, inconsistencies in policy implementation
and the potential for regulatory changes pose risks to the sector’s stability and
growth.

« Different sectors within the clean energy transition face unique challenges. Despite
these challenges, the long-term outlook for renewables remains positive due to
technological advancements, decreasing costs, and strong government support.
Traditional sectors like utilities and oil majors are also navigating the transition with a
mix of traditional and renewable energy investments, facing both regulatory
pressures and market opportunities.

Introduction

We published our previous report on the energy transition in early 2023. Since then,
renewables capacity and output has continued to rise: the energy transition continues
apace. However, firms in some renewables energy sectors have found the going tough,
due to the macroeconomic environment and/or international competition, and this has
influenced investors’ perceptions of the energy transition. This report is therefore
intended to take a closer look at investment angles around the transition, looking also
at it from the perspective of earnings and valuations measures. As we discuss, we also
think that a more holistic view of the energy transition continues to suggest
opportunities in areas such as utilities and energy storage, particularly given rising
demand for Al-related power. As has been much discussed in the past year, global oil
demand now seems unlikely to peak before the end of this decade, but we would argue
that risks remain around hydrocarbons investment. In short, expect continued
transformation of the energy landscape.

The rise of renewables

According to the International Energy Agency (IEA), global CO, emissions rose by
approximately 1.5% in 2023 as global economies recovered from the pandemic.
However, this was lower than the economic growth rate, indicating some decoupling
of emissions from economic activity.

Such decoupling will have been helped by a step change in renewable capacity
additions in 2023, driven by China’s solar PV market. Global annual renewable
capacity additions increased by almost 50% to nearly 510 gigawatts (GW) in 2023, the
fastest growth rate in the past two decades. In fact, China commissioned as much
solar PV in 2023 as the entire world did in 2022, while its wind capacity also grew by
66% year-on-year.!

In Europe, Middle East and Africa as well as in Asia Pacific this material is considered marketing material, but this is not the case in the U.S. No assurance can be given
that any forecast or target can be achieved. Forecasts are based on assumptions, estimates, opinions and hypothetical models which may prove to be incorrect. Past
performance is not indicative of future returns. Performance refers to a nominal value based on price gains/losses and does not take into account inflation. Inflation will
have a negative impact on the purchasing power of this nominal monetary value. Depending on the current level of inflation, this may lead to a real loss in value, 1
even if the nominal performance of the investment is positive. Investments come with risk. The value of an investment can fall as well as rise and you might not get back
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https://www.deutschewealth.com/en/insights/investing-insights/investing-themes/energy-transition-the-quest-for-emissions-free-energy.html
https://deutschewealth.com/en.html

Deutsche Bank
Chief Investment Office

Figure 1: Global energy generation by technology according to IEA Net Zero Emission forecasts
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Source: I[EA NZE forecasts, Deutsche Bank AG. Data as of March 2024.

But trends are not all positive. In parallel to this growth in
renewables, China also approved 106 GW of new coal plants in
2023 and growth in coal consumption in China and India that
year offset declines in the U.S. and EU. As a result, global coal
consumption rose 1.4% in 2023 to a new record level.2 Why this
dual strategy? Coal has long been a cornerstone of China’s
energy strategy due to its abundance and the existing
infrastructure. For security reasons, China is not likely to
abandon hydrocarbons, despite the growth in renewable
energy, particularly due to the intermittent nature of solar and
wind power.

There was a marginal increase in natural gas consumption while
oil consumption remained relatively stable in 2023. Nuclear
power also maintained its share in the global energy mix,
providing about 10% of the world's electricity.3 Figure 1 shows
historical data on energy sources and IEA forecasts. The IEA
expects wind and solar PV will in 2024 jointly generate more
electricity than hydropower. A year later, renewables are
expected dethrone coal as the top electricity source. Wind and
solar PV will both overtake nuclear power in 2025 and 2026,
respectively.

The world is on course to add more renewable capacity in the
next five years than has been installed since the first commercial
renewable energy power plant was built more than 100 years
ago. In the main case forecast by IEA, almost 3,700 GW of new
renewable capacity comes online over the 2023-2028 period,
with solar PV and wind accounting for 95% of global renewable
expansion.

From the energy consumption perspective, Asia, particularly
China and India, accounted for the largest share of the increase
in electricity consumption in 2023. Rapid economic growth and
urbanization were key drivers. North America and Europe saw
moderate increases in electricity consumption, with a strong
emphasis on efficiency improvements and electrification of
transport.* With renewables increasing their share of electricity
supply, more attention may now be paid to greening “difficult-
to-electrify” final energy consumers.
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Policy and regulation

During the last years we have witnessed an unprecedented push
at the international and regional level towards net zero
commitments and the clean energy transition. The Glasgow
Climate Pact, adopted at the United Nations Climate Change
Conference (COP26) in November 2021, marked a pivotal
moment in global climate policy, reflecting a significant shift
towards cleaner energy sources and emphasising the
importance of climate finance for developing economies. The
subsequent COP28 agreement featured the first-ever “global
stocktake” of climate action, a comprehensive assessment of
how countries are progressing towards the goals set by the
Paris Agreement.

The COP28 agreement called for a tripling of renewable energy
capacity and a doubling of energy efficiency improvements by
2030 but has been criticised for its lack of specific mandates or
timelines for phasing out fossil fuels. At COP29, which will take
place in Baku, Azerbaijan, from November 11-22, 2024, several
key developments are expected. The primary focus will be on
establishing a new climate finance goal to replace the existing
USD100bn annual commitment, addressing the financial needs
of developing countries for their climate transition. There will
also be significant emphasis on updating and enhancing
Nationally Determined Contributions (NDCs) before the 2025
deadline to ensure they align with the goal of limiting global
warming to 1.5°C.

At a regional level, governments have introduced a variety of
regulations to foster the clean energy transitions in their
respective countries on the back of international agreements.
The European Union's "Fit for 55" package, also introduced in
2021, pledged to reduce net greenhouse gas emissions by at
least 55% by 2030 compared to 1990 levels. Key components
include the Carbon Border Adjustment Mechanism (CBAM),
ensuring that imported products are subject to the same carbon
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costs as those produced within the EU, and the Renewable
Energy Directive (RED lll), under which the EU must get at least
40% of its energy from renewable sources by 2030. Lastly, the
EU’s Energy Efficiency Directive (EED) has imposed energy
efficiency gain targets for 2030.We do not anticipate any
rollback of current EU regulations, despite fiscal and other
pressures.

The U.S. Infrastructure Investment and Jobs Act (IIJA), enacted
in 2021, includes substantial investments in clean energy
infrastructure (e.g. for upgrading the electricity grid and electric
vehicle (EV) charging infrastructure). The U.S. Inflation
Reduction Act (IRA), signed into law in August 2022, allocates
USD369bn to energy security and climate change programmes,
including extended and expanded tax credits for renewable
energy projects, incentives for EVs, and support for carbon
capture and storage (CCS).

China has also made significant policy advances through its
current Five-Year Plan, which sets ambitious goals for
renewable energy and carbon reduction. Launched in 2021,
China's national carbon market covers power generation and
has expanded to other sectors, driving emission reductions
through market-based mechanisms.

The ASEAN Plan of Action for Energy Cooperation (APAEC)
2021-2025 aims to enhance energy security and sustainability
across member states. As part of this, the ASEAN Power Grid
(APG) aims to integrate renewable energy sources across the
region. The APAEC also sets targets for increasing the share of
renewable energy in the ASEAN energy mix and improving
energy efficiency.

Similarly, the MENA region is advancing its energy transition

with ambitious renewable energy targets, enhanced regulatory
frameworks, and significant investments in green hydrogen. Key
initiatives include Saudi Arabia's 58.7GW renewables target and
the UAE's 50% clean energy goal by 2030. Regional
cooperation, such as the Gulf Cooperation Council (GCC)
Interconnection Authority, and international partnerships will be
central to making this work.

Government policies and regulatory frameworks play a crucial
role in supporting the renewable energy sector with, for
example, the U.S. IRA making utility-scale solar and onshore
wind projects more competitive on costs.

But policy support can be inconsistent and slow to adapt to new
practical or economic realities. On the practical side, for
example, getting permission for wind projects can take up to 10
years — something that EU’s 2023 Wind Power Action Plan now
hopes to address®. On the economic side, there is a legitimate
question as to whether EU firms manufacturing some
renewables technologies (e.g. solar PV and wind turbines) can
be viable, given international competition. We discuss this in the
next section.

What are the policy risks? The likelihood of a complete repeal of
the IRA seems rather low, although some incentives could be
abandoned in event of a Republican presidency and control of
Congress. Given the EU’s strong commitment to climate goals,
extensive legislative framework, and substantial investments in
renewable energy, it is unlikely that the bloc will reverse its clean
transition regulations. On the other hand, a policy risk would be
a deterioration in U.S. trade relations with China, which could
disrupt supply chains and slow down the transition.

Figure 2: Overview of net zero target year for G20 member countries (excluding France & Italy)
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*Approximately USD 370 billion will be allocated for measures to enhance energy security and accelerate the transition to clean energy.**The
European Green Deal is also a lifeline out of the COVID-19 pandemic. One-third of the €1.8 trillion investments from the NextGenerationEU recovery
program and the EU’s seven-year budget will finance the European Green Deal. ***In 2021, approximately $468 billion was invested in electricity
supply in Asian developing countries, with $397 billion allocated specifically to renewable energy, power grids, and storage infrastructure. Source:
Climate Action Tracker, IEA, European Commission, Asian Development Bank, Sustainable Fitch, Financial Times. Data as of March 2024.
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Global competitive dynamics
and renewables value chains

There has been an increasing focus on the geopolitical
dimension to global renewables value chains. Largely because
of the size of its manufacturing capacity (rather than, at least for
now, inherent technological advantages), China's role in the
manufacture of renewables technology has become pivotal.
Chinese manufacturers already dominate the global supply
chain for solar photovoltaics (PV), benefiting from economies of
scale and lower production costs. A tripling of solar PV
manufacturing capacity since 2021 has contributed to a price
drop of almost 50% for solar PV modules in 2023. China now
controls an estimated 80-95% of the global supply of solar
panels.b

Manufacturing capacity under construction indicates that the
global supply of solar PV will reach 1,100 GW-equivalent at the
end of 2024 according to the IEA. While positive in the
aggregate, as they can allow for a cheaper and faster transition,
price falls have put pressure on domestic PV manufacturing
outside of China: policymakers in the U.S., India and EU now
have to decide how much they value the benefits of local
production vs. the higher prices of its output. The solar PV glut
is impacting the profitability of companies throughout the
supply chain, often putting particular pressure on smaller
manufacturers.

In the wind energy sector, the global market is split between
around a dozen Chinese manufacturers (which primarily serve
domestic Chinese demand) and a few western firms which cater
to international markets.” The latter have faced a range of
pressures, meaning that Chinese turbines have become
increasingly financially attractive, being up to 70% cheaper®.
The rising cost of raw materials has been particularly
problematic for offshore wind projects, where investment costs
surged by approximately 50% in Europe from 2021 to 2023
according to a 2023 report by WindEurope. Many developers
have had to cancel or delay projects, with the withdrawal of

Figure 3: Solar PV prices (data is expressed in
USD per Watt, adjusted for inflation)
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more than 12 gigawatts of wind projects in the U.S. over the
past year.? Global competition and its related dynamics has
been one of the key factors influencing the financial
performance of clean energy companies, as we explain in the
next section.

Investment perspectives

a. Renewable energy

The financial and thus investment performance of renewable
energy companies is and has been influenced by a wide range
of factors, both macroeconomic (e.g. inflation and interest rate
expectations) and sector-specific (supply gluts and global
competition).

The first issue is related to the current macroeconomic
environment and the related effect on clean energy companies
due to their balance sheet characteristics. The problem is not
just that renewable projects can be capital-intensive.

Clean energy companies also tend to be less well established
than traditional energy counterparts, meaning that their cost of
capital is usually higher and access to funds may not be as easy,
especially in the context of rising interest rates. Their relatively
high level of leverage means that they can be impacted more
strongly by macroeconomic expectations, notably regarding
future interest rate levels (higher rates imply a higher
discounting of expected future revenue flows). Figure 4 below
shows the negative correlation of the S&P Clean Energy Index
with expectations for 10-year U.S. Treasury yields, clearly
highlighting the negative effect higher rates have had on this
sector.

The financial performance of leading renewable energy
companies is aggregated in several clean energy indexes, like
the S&P Global Clean Energy Index or the MSCI Global
Alternative Energy index. Over the past year, these indexes

Figure 4: Clean energy and the negative
correlations to interest rates
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have underperformed the broader market, going down by 20%
and 25.3% respectively, while the MSCI world index has
recorded a positive performance of 22%. In contrast, indices for
the traditional energy sector (e.g. the STOXX Europe 600 Oil &
Gas and the iShares U.S. Qil & Gas Exploration & Production
ETF), have shown positive returns, going up by 10.5% and 3.6%
in 2023. Over three-year and five-year periods, renewable
energy indexes have also generally underperformed broader
market indexes, reflecting ongoing structural and economic
challenges (Figure 5).

Renewable energy companies were initially seen as growth
stocks with high potential but have struggled recently with
lower operating margins compared to other growth sectors and
traditional oil and gas industries. Valuation measures here need
to be treated with some care: Figure 6 below, showing current
next-twelve-months PE ratios across different sub-indexes vs.
their 10-year median, highlights the current depressed
valuations for the sector due mostly to the erosion in earnings of
the past few years, often for reasons explained elsewhere in this
report (e.g. inflation’s impact on costs, and falling global prices
for some renewables technology).

Except for the MSCI Electrical Equipment and Multi-Utilities
Indexes, all the other industries are trading below their 10-year
median price earnings ratio. In particular, the discount for S&P
Global Clean Energy and the MSCI Renewable Electricity
Producers is equal to 12% and 25% respectively, reflecting
more rational values after the excessive hype witnessed in
2020-2021. Despite current discounted valuations, earnings are
expected to grow in 2024 for all the above-mentioned indices
except for the MSCI Oil, Gas & and Consumable Fuels and S&P
Global Clean Energy. For the latter, earnings are expected to
decline slightly this year, before picking up again in 2025 and
onwards. On the contrary, analysts are expecting earnings for
Utilities to grow at double digit levels, in combination with
improving EBIT margins.

Several factors are likely to continue to have a strong impact on
the performance and expansion of renewable energy
companies. These include technological and infrastructural

Figure 5: Performance of clean energy indices
versus the broader market
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deficiencies (e.g. around electricity grids and the integration of
variable generation), the macroeconomic environment (e.g. the
impact of inflation and still-high interest rates on project finance
and viability) and market structure (diverse renewables players,
each with unique technological, regulatory and other
challenges).

Despite these challenges, the long-term prospects for
renewable energy remain positive. The sector is poised for
significant growth, driven by technological advancements,
decreasing costs, and strong government support. For example,
96% of newly installed wind and solar PV capacity in 2023 had
lower generation costs than new coal and gas plants,
highlighting the economic viability of renewables.10

In the short term, the performance of clean energy companies
will be closely tied to macroeconomic conditions, particularly
interest rates and inflation, and global competition dynamics.
Companies with strong balance sheets, consistent execution,
and visible profitable growth are more likely to outperform.

Large-scale renewable developers with stable earnings outlooks
and strong customer ties will be better positioned to navigate
market pressures. Investors need to balance optimism with
caution, closely monitoring market expectations and sub-sector
distinctions. While the sector faces short-term uncertainties, the
long-term outlook remains robust, fuelled by positive capacity
growth and continued government support.

b. Utilities

Utilities play an important role in the clean energy space. Half of
the S&P Global Clean Energy Index, for example, is made up of
utilities that generate significant revenues from renewable
energy sources. As a key driver of demand for wind turbines and
solar panels, they play a critical role in the stock performance of
these and other "upstream" sectors. Increased renewables
however pose some challenges to electricity grids, as we
discussed in detail in last year’s report, Energy transition: the
quest for emissions free energy.

Figure 6: Price earnings ratios across different
energy sub industries
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Utilities themselves are considered a defensive investment due
to their often regulated, stable and slow-growing earnings. They
therefore may be seen as a partial substitute for bonds, with
their dividends compared against bond yields. Following the
rise in bond yields last year, the gap between the dividend yield
of utilities and 10-year government bonds has narrowed.

However, utilities are not immune to the economic pressures
impacting renewables energy generally. Around 80% of global
wind and solar energy production capacity was deployed in an
interest rate environment where 10-year government bond
yields were well below 3%. There are worries that higher
interest rates, when debt needs to be refinanced, will affect the
economic viability of some projects. As a result, some energy
assets have been significantly devalued, in turn impacting the
value of utilities. The broader STOXX 600 Utilities sector index
is at its lowest level since 2021, while the corresponding sector
index in the S&P 500 has turned negative.

Expectations of an eventual fall in interest rates suggest
medium to long-term upside potential for utilities. This should
be supported by the degree of inflation protection embedded in
many power purchase agreements (PPAs). When these PPAs
are renegotiated, prices received for energy can also rise
sharply —in the U.S., for example, they rose by 85% for solar
and wind energy between the third quarter of 2020 and the
third quarter of 2023.11 The renewal of expiring PPAs can
therefore lead to significant revenue gains. There are also
indications, based on recently underwritten projects, that
renewables have become more financially disciplined, requiring
internal rates of return well above the cost of capital.

Valuations do not appear to completely discount growth
prospects. In general, U.S. and European utilities are trading
well below previous next-twelve months (NTM) price-to-
earnings ratios, and renewables are roughly in line with these
levels. The respective multiples of 15x and 12x are about 15%
below the median of the last 10 years. While analysts expect
above-average earnings growth for utilities of 7% for the U.S. in
2025, only 2% is expected for Europe.

Utilities face hurdles in both transmission and distribution (“last
mile” to consumers) of electricity. Electricity grids are often old
(approximately one third of the EU’s grids are already over 40
years old with this share likely to surpass 50% by 203012) and
the increase in electromobility and electric heating will require
them to be larger, better and more regionally interconnected
grids. This will require very substantial investment in the U.S.,
Europe and elsewhere.

Within the context of rapid renewables expansion, burgeoning
demand for electricity to support artificial intelligence (Al)
applications (and associated needs, for example server stack
cooling) is forcing a recalibration of utility company strategies
and investment plans, with some companies already
highlighting Al as a crucial driver for future energy demand,
encouraging some firms to increasingly invest in renewable
energy sources. One study (by the Boston Consulting Group)
suggests that data centres could account for as much as 7.5%
of the total U.S. electricity consumption by 2030, up from
around 2% today.

Concerns around energy supply are already driving a significant
shift in Al locations. Traditionally concentrated in tech hubs like
Northern Virginia and Silicon Valley, new data centres are

increasingly being constructed in regions with better power
availability and access to renewable energy.

For financial markets and investors, the intersection of Al and
energy demand, together with the complexities related to clean
energy transition, presents a complex array of opportunities and
risks, with potential sectoral growth but also risks related to grid
capacity and regulatory changes, with implications for
distribution and pricing.

c. Oil majors

Market sentiment on fossil fuel producers has fluctuated in
recent years. The slump in travel and industrial activity during
the pandemic hit oil prices — at a time when low interest rates
were assisting a sharp acceleration in the deployment of
renewables. But with the end of pandemic-related restrictions,
the outlook for fossil fuel producers picked up with European
and U.S. oil majors making sharp stock market gains in 2022.
Then the Russia/Ukraine war and resulting energy security
concerns pushed up hydrocarbon prices and sent sector
earnings to record highs.

Despite some easing of oil prices in 2023, oil and gas
companies have since managed to make further gains,
benefiting from improved capital discipline, the dialing back of
exploration activities and focusing on projects with high
expected returns on investment.

From a medium-term perspective, the IEA does not expect
global oil demand to peak until the end of this decade, given the
expected further rise in global prosperity and its non-linear
relationship with demand for oil. Household incomes in more
emerging markets, particularly in Asia, will soon reach and
exceed thresholds at which broad sections of the population
can afford cars or more travel, boosting fossil fuel demand.
Growing demand should keep oil and gas companies in a
relatively comfortable position in the next few years, despite
expectations of further increases in supply, including from new
producers.

Qil and gas stocks in the U.S. and Europe nevertheless currently
trade at 8.3 and 12.0 times expected NTM earnings, 30% below
their respective 10-year medians. This is perhaps due in part to
concerns that implementing changes to achieve global climate
goals could result in a much faster fading of the fossil fuel era
than currently anticipated.

To keep on target for the IEA’s Net Zero Emission by 2050
scenario (keeping the rise in global warming to 1.5°C), oil and
gas production would need to decline by 21% and 18%
respectively from their 2022 levels by 2030. Achieving “net
zero” would also require a halt to the development of new oil
and gas fields as well as a more than doubling of annual
investment in the energy transition.

If governments are determined to limit global temperature rise,
the U.N. climate panel estimates that this could cost fossil fuel
investors USD 1-4 trillion, with significant stranded assets. Even
in the looser scenario of limiting global temperature rises to 2°C,
the IPCC reckons that roughly 80% of coal, 50% of gas, and
30% of oil reserves would need to be left in the ground.

The outlook for energy companies therefore appears trapped
between two extreme scenarios: either the hydrocarbon
reserves are extracted, exceeding the global carbon budget,
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or governments impose and enforce the rules required to limit
global warming, which would likely disrupt oil majors’ business
and trigger substantial asset write downs.

As of now, energy majors do not seem aligned with efforts to
limit global warming and their efforts to deploy renewables may
be flatlining. European majors’ energy capex plans suggest 15-
33% of investments being dedicated to renewables throughout
the next few years, implying that renewable energy is set to
account for 2-19% of their production mix. However, the
introduction of the EU's Green Taxonomy (a detailed framework
for tracking companies' activities in terms of sustainability)
could provide some extra impetus for investment, e.g. via
creating incentives for companies with high CO, emissions to
invest in sustainable projects.

On the other hand, U.S. oil majors do not disclose renewable
capex plans and development objectives. One estimate from
S&P Global suggests that while climate-friendly businesses
currently account for more than 10% of the enterprise value of
European oil companies on average, they have a share of only
around 3% at large integrated U.S. oil companies.

The U.S. energy sector relies heavily on the expected ramp-up
of carbon capture, utilisation and storage (CCUS) facilities,
aiming to capture approximately the equivalent of 45% of its
scope 1 and 2 emissions in this way by 2030 (Scope 1 refers to
a company's direct emissions, Scope 2 to indirect emissions and
Scope 3 to upstream and downside emissions in value chains
associated with the company's products).

d. Storage

With hydrocarbon prices likely to be supported by supply and
demand dynamics, at least in the short term, there is an
arguable case for favouring European energy companies which
have tilt, though limited, towards higher sustainable energy
investments. European oil and gas companies are valued
around a third cheaper than their U.S. counterparts, as

measured by the NTM P/E ratio. This can make these

companies potentially better positioned for the strategic shift in
their business model towards clean energy generation, taking
advantage of the currently profitable fossil fuels business to
further increase renewable energy capex versus their U.S.
counterparts. However, they could be more exposed to risks
from the regulatory enforcement of a rigorous EU green
transition.

The intermittent nature of much renewable energy output (due
to weather fluctuations) necessitates storage solutions.
Batteries have emerged as a frontrunner, but storage may also
be in a thermal, mechanical, or chemical (e.g. hydrogen) form.

There was a fourfold increase in total battery volume between
2020 and 2023, to 2,400 GWh?3, driven largely by growth in the
number of electric vehicles, but the power sector is also
witnessing rapid growth in battery storage capacity, helping
integrate renewables and maintaining grid stability.

Continued innovation in battery technology, coupled with cost
reductions, is expected to make battery storage solutions, when
paired with solar or wind, an increasingly competitive electricity
source. However, there are concerns around the dominance of
China's battery cell production and related critical mineral
processing.

China accounted for roughly 75% of global lithium-ion battery
production capacity in 2022 and processes more than half of
global lithium and cobalt!4. This has potential supply chain and
geopolitical ramifications. However, diversification efforts are
underway, and new battery chemistries (e.g. vanadium-redox or
sodium-sulfur) could potentially challenge the dominance of
lithium-ion in the coming years, helping ramp up utility-scale
long-duration energy storage.

Despite this growth backdrop, the global battery value chain
(Stoxx Global Lithium and Battery Producers Index) has
returned a negative -30% over the past 12 months and is now
underperforming the S&P Global Clean Energy Index by

Figure 7: Performance of selected energy sector indexes
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20 ppts. The NTM P/E valuation of this index does not appear
stretched at 22x, given high double-digit earnings growth
expected in 2025. However, earnings downward revisions have
weighed heavily: growing Chinese battery output capacity has
increased battery inventories and average battery cell prices in
China fell by an estimated -50% in 2023 according to
BloombergNEF- at the same time as Chinese power battery
exports (excluding storage batteries) rose by 87% YoY. Globally
the average battery cell price declined by more than -16% in
2023.

But with the market expected to more than double within the
next 3 years, there appear to be significant growth opportunities
for the big players. Korean manufacturers may also be able to
increase their share of the U.S. market, from 12% in 2021 to
close to 70% by 2025 according to one prediction by Goldman
Sachs, at the expense of Chinese companies.

Hydrogen storage presents an alternative for certain
applications if sustainably sourced, for example from water
through electrolysis using renewable energy. Hydrogen can
then be stored and used in fuel cells to generate electricity when

Carbon markets

Putting a price on carbon emissions is crucial for fighting
climate change. While we are seeing developments in many
parts of the world (with China being a case in point), the EU
continues to have by far the largest carbon market in the world
(Figure 8). However, recent price swings in the EU's Emissions
Trading System (EU ETS) raise concerns about the stability of
compliance carbon markets both as a policy tool and an
investment.

Carbon prices in the EU ETS have fallen from a record
EUR100/t in February 2023 to EURS0/t in March 2024, before
climbing back again to EUR74/t recently. This has probably
been due to a mix of structural (e.g. a secular fall in EU CO,
emissions due to decarbonization) and cyclical factors. As
highlighted by the European Environment Agency, half of ETS
emissions come from the European industrial sector, which has
been hobbled by high energy prices, recession concerns and
cost inflation - taking a toll on the sector’s activity levels,
emissions and thus demand for carbon allowances.

Most of the rest of the ETS emissions come from the power
sector, which is on a clearer decarbonization trajectory, with
falls in gas prices triggering coal-to-gas switching, which in turn
has decreased demand for carbon allowances given the lower
emissions intensity of gas-fired vs. coal-fired power plants.
There is however a cyclical element here too. Lower European
demand for electricity — down almost -7% between 2021 and
202315 - is a consequence of price spikes in 2022 and can be
expected to reverse.

Another contributory factor to the fall in carbon prices is the EU
auctioning additional allowances to finance the energy
transition investments required for the REPowerEU policy. This
has brought forward the distribution of permits that would
otherwise have been issued in the three years from 2027,
essentially borrowing from future supply.

needed or utilized (burned) in industrial processes or

transportation. Advantages include a much higher energy
density by weight than natural gas or batteries. However,
electrolysis is energy-intensive, and infrastructure for hydrogen
storage and transportation is still in its early stages of
development.

Additionally, the efficiency of converting hydrogen back to
electricity through fuel cells remains low compared to batteries.
High production costs are making it difficult to conclude long-
term purchase agreements and price projections mean that
most startups in the industry are likely to operate unprofitably
for the foreseeable future. Potential competition from China is
also increasing. Accordingly, hydrogen stocks (Solactive Global
Hydrogen Index) have lost almost -30% over the last 12 months
and -75% over the last 3 years. Although hydrogen is likely to
play a significant role in the green transformation of transport
and heavy industries, investors should be cautious about
hydrogen pure plays and look instead to large industrials with
exposure to this area.

So, while the current confluence of factors — lower emissions,
cheaper gas, high interest rates, and muted industrial activity —
has recently kept EU carbon prices subdued, this might be a
temporary lull. Low gas prices may not persist indefinitely. As
the European economy recovers, industrial activity and
emissions are expected to rebound. There are also concerns
that current low carbon prices could discourage investment in
new emission reduction technologies. Failure to invest in such
technologies could further limit our ability to reduce emissions
in the future, leading (at some point) to a sharper rise in permit
prices as demand outpaces supply.

The EU's commitment to a sharp reduction in ETS permits by
2030 is also likely to cause a squeeze on supply. From an
investor perspective, given this mandated drop in the
availability of permits, even stable demand would be expected
to drive prices upwards in the coming years.

Lastly, to prevent companies from simply moving production
outside the EU to avoid these costs (carbon leakage), the EU is
introducing a Carbon Border Adjustment Mechanism (CBAM).
This will put a levy on imports from countries without equivalent
carbon pricing schemes, attempting to create a level playing
field. The CBAM's phased rollout will see the scope of covered
products and emissions gradually expand, creating a larger
carbon market. Furthermore, the EU is legitimizing carbon
removal technologies by establishing a certification framework.
These certified carbon removal credits could potentially be
included in the EU ETS, further boosting the market.

These developments in Europe, coupled with the expansion of
carbon pricing initiatives worldwide, suggest a future where
carbon becomes a major commodity market. While some short-
term volatility is likely, investors who can weather these initial
fluctuations could be well-positioned to benefit from the long-
term growth of this market.
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Figure 8: Carbon markets around the world
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ion battery production raises supply chain and geopolitical
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The ongoing clean energy transition is characterized by rapid and continued innovation are vital for sustaining growth. The
growth in renewable energy sectors, evolving policy landscapes,  ggctor's performance has been mixed, with the global battery
and sector-specific challenges and opportunities. Renewable value chain underperforming recently despite expected high

energy, particularly solar PV and wind, is experiencing growth rates.

unprecedented expansion. According to the IEA, global
renewable capacity additions increased by nearly 50% in 2023,
with China leading the charge. This growth is expected to
continue, positioning renewables to surpass hydropower, coal,
and nuclear power as the dominant sources of electricity within
the next few years.

Finally, oil majors are also navigating a transition with a mix of
traditional and renewable energy investments. Despite
regulatory pressures, they have benefitted over the past years
from high hydrocarbon prices and disciplined capital
investment strategies. While their recent market performance

) ) o ) ) has been positive, it is easy to see how they will be penalized in
However, this rapid expansion is not without its challenges. The  the future unless they adapt their business models.

solar PV industry faces significant price pressures due to
oversupply, particularly from Chinese manufacturers who
dominate the global market. This has led to reduced profitability
and increased competition for manufacturers outside China.
Similarly, the wind energy sector grapples with rising raw
material costs and logistical challenges, particularly for offshore
projects. Despite these hurdles, the long-term prospects for
renewables remain positive, driven by technological
advancements, cost reductions, and strong government
support. Utilities will play an essential role in this context, but
their valuations do not seem to correctly discount the growth
prospects at the moment.

In conclusion, while the renewable energy sector faces
significant challenges, the overall trajectory remains positive.
Continued technological innovation, supportive policies, and
strategic investments are essential for overcoming current
obstacles and ensuring a sustainable energy future. As the
world moves towards cleaner energy sources, the potential for
growth and transformation in the energy landscape remains
substantial.

Energy storage, crucial for managing the intermittent nature of
renewable energy, is also witnessing rapid growth. Battery
storage capacity quadrupled between 2020 and 2023, driven by
advancements in battery technology and cost reductions.
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Historical performance

Performance

MSCI ACWI IMI 18.70 16.00 -16.34 40.59 2.16

:\:csigi World Oil, Gas & Consumable Fuels Net Total Return USD 15.87 10.80 30.28 41.30 3486
STOXX Europe 600 Oil & Gas Price EUR 15.73 13.15 7.12 33.92 -30.49
iShares U.S. Oil & Gas Exploration & Production ETF 20.25 12.72 39.76 79.85 -37.01
S&P Global Clean Energy Index -26.21 -3.19 -16.49 85.08 21.57
MSCI GLOBAL ALTERNATIVE ENERGY INDEX -27.01 -8.71 -15.38 69.88 14.49
MSCI World Index 20.84 18.15 -14.28 39.40 3.71

MSCI World Energy Sector Index 16.18 12.68 31.26 44.63 -34.81
MSCI World Utilities Sector Index 5.15 0.50 5.28 14.02 1.76

MSCI World Multi-Utilities GICS Level 3 Index 1.07 -1.58 9.60 9.88 -1.59

Il\r/1l(§eC): ACWI Indp. Pwr. Producers & Renewable Electricity Producers 28.73 371 6.73 19.82 972

MSCI ACWI Electric Utilities Index 7.28 2.52 5.06 15.68 3.05

MSCI World Electrical Equipment Index 27.46 36.32 -29.33 52.96 7.35

Bloomberg Goldman Sachs Global Clean Energy Index Net Return -11.65 1.96 -10.03 73.16 27.00
U.S. Generic Govt 10 Year -0.40 -3.90 9.90 -4.00 12.40
Natural Gas* -13.01 -51.17 54.86 113.38 -22.59
Crude Oil WTI* 18.11 -34.85 44.27 84.90 -27.73
Crude Oil Brent* 15.87 -32.90 46.55 76.56 -30.87

Total return in USD. *Percentage change in price over stated time horizon (USD).
Source: Bloomberg L.P., Deutsche Bank AG. Data as of July 02, 2024.
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Glossary

The iShares U.S. Oil & Gas Exploration & Production ETF tracks the investment results of an index composed of U.S. equities in the
oil and gas exploration and production sector.

The MSCI Electrical Equipment Index represents the performance of companies in the electrical equipment industry. It includes
manufacturers of electrical components, machinery, and related products.

IEA (International Energy Agency) is an intergovernmental organization that focuses on energy policy, security, and sustainability. It
provides research, analysis, and recommendations to member countries.

PV (Photovoltaic) refers to solar panels that convert sunlight into electricity. Photovoltaic technology is commonly used for solar
power generation.

COP stands for Conference of the Parties. It refers to the annual meetings where countries that are part of the United Nations
Framework Convention on Climate Change (UNFCCC) come together to discuss and negotiate climate-related agreements and
actions. These meetings play a crucial role in addressing global climate change and setting international climate policy.

Treasuries refers to U.S. Treasury securities, which are debt instruments issued by the U.S. government. They include Treasury bills,
notes, and bonds.

MSCI World Index is a global equity index that tracks the performance of large and mid-cap stocks from developed countries
worldwide.

P/E ratio (Price-to-Earnings ratio) is a financial metric that compares a company’s stock price to its earnings per share. It helps
investors assess valuation.

EBIT (Earnings Before Interest and Taxes) is a measure of a company’s operating profit, excluding interest and tax expenses.
Exchange-traded funds (ETFs) are a type of investment fund and exchange-traded product, i.e. they are traded on stock exchanges.

Liquified Natural Gas (LNG) refers to natural gas in its transparent, non-toxic liquid state at temperatures below -162°C is referred
to as LNG. It allows for the pressurised transport and storage of natural gas, notably over extended distances via ships.

The term "Net-zero-carbon-emissions" or "Net-zero" refers to a situation in which the economy, society, or a particular economic
sector emits no carbon dioxide (CO2), either because it does not produce any or because it collects the CO2 it does produce for use
or storage.

The MSCI Renewable Electricity Producers Index represents companies in the renewable energy sector that are involved in
generating electricity from sources like solar, wind, hydro, and geothermal.

The MSCI Global Alternative Energy Index includes developed and emerging market large, mid and small cap companies that derive
50% or more of their revenues from products and services in Alternative energy.

The MSCI World Energy Index captures the large and mid cap segments across 23 developed markets countries.

MSCI World Utilities Index is an equity index that tracks utility companies globally. It includes companies that provide essential
services such as electricity, water, and natural gas.

MSCI Multi-Utilities Index covers diversified utility companies that operate across various segments, including electricity, gas, and
water distribution.

MSCI Electric Utilities Index specifically focuses on electric utility companies that are involved in power generation, transmission,
and distribution.

STOXX 600 Utilities Index is a European index that includes utility companies from various European countries.
S&P 500 Utilities Index is part of the S&P 500, tracking utility companies in the United States.

Power Purchase Agreements (PPAs) are contracts between electricity buyers (often large consumers or renewable energy
developers) and electricity generators. PPAs define terms for purchasing electricity, including pricing, duration, and delivery.

Artificial Intelligence (Al) refers to the development of computer systems that can perform tasks typically requiring human
intelligence. Al encompasses machine learning, natural language processing, and other advanced techniques.USD

Stoxx Global Lithium and Battery Producers Index represents companies in lithium and battery production.

Stranded assets are those assets experiencing redundancy or loss of value due to environmental challenges, changing resource
landscapes, new government regulations and evolving social norms.

Solactive Global Hydrogen Index focuses on companies related to hydrogen energy.

EU’s Emissions Trading System aims to reduce greenhouse gas emissions by creating a market for trading emission allowances.
REPowerEU planaims to reduce the EU’s dependence on fossil fuels and accelerate the transition to clean energy.

S&P Global Clean Energy includes companies in the clean energy sector, such as renewable energy producers.

MSCI Qil, Gas & and Consumable Fuels Index covers companies in the oil, gas, and fuel industries.
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state, country, or other jurisdiction where such distribution, publication, availability or use would be contrary to law or regulation or which would subject
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the amount originally invested at any point in time. Your capital may be at risk.
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For Residents of the United Arab Emirates

This document is strictly private and confidential and is being distributed to a limited number of investors and must not be provided to any person other than
the original recipient, and may not be reproduced or used for any other purpose. By receiving this document, the person or entity to whom it has been issued
understands, acknowledges and agrees that this document has not been approved by the UAE Central Bank, the UAE Securities and Commodities Authority,
the UAE Ministry of Economy or any other authorities in the UAE. No marketing of any financial products or services has been or will be made from within the
United Arab Emirates and no subscription to any funds, securities, products or financial services may or will be consummated within the United Arab Emirates.
This does not constitute a public offer of securities in the United Arab Emirates in accordance with the Commercial Companies Law, Federal Law No. 2 of
2015 (as amended from time to time) or otherwise. This document may only be distributed to “Professional Investors”, as defined in the UAE Securities and
Commodities Authority’s Rulebook on Financial Activities and Reconciliation Mechanism (as amended from time to time).

For Residents of Kuwait

This document has been sent to you at your own request. This presentation is not for general circulation to the public in Kuwait. The Interests have not been
licensed for offering in Kuwait by the Kuwait Capital Markets Authority or any other relevant Kuwaiti government agency. The offering of the Interestsin
Kuwait on the basis a private placement or public offering is, therefore, restricted in accordance with Decree Law No. 31 of 1990 and the implementing
regulations thereto (as amended) and Law No. 7 of 2010 and the bylaws thereto (as amended). No private or public offering of the Interests is being made in
Kuwait, and no agreement relating to the sale of the Interests will be concluded in Kuwait. No marketing or solicitation or inducement activities are being used
to offer or market the Interests in Kuwait.

For Residents of the Kingdom of Saudi Arabia

This document may not be distributed in the Kingdom except to such persons as are permitted under the Investment Fund Regulations issued by the Capital
Market Authority. The Capital Market Authority does not take any responsibility for the contents of this document, does not make any representation as to its
accuracy or completeness, and expressly disclaims any liability whatsoever for any loss arising from, or incurred in reliance upon, any part of this document.
Prospective subscribers of the securities should conduct their own due diligence on the accuracy of any information relating to securities. If you do not
understand the contents of this document, you should consult an authorised financial adviser.

For Residents of Qatar

This document has not been filed with, reviewed or approved by the Qatar Central Bank, the Qatar Financial Markets Authority, the Qatar Financial Centre
Regulatory Authority or any other relevant Qatari governmental body or securities exchange or under any laws of the State of Qatar. This document does not
constitute a public offering and is addressed only to the party to whom it has been delivered. No transaction will be concluded in Qatar and any inquiries or
applications should be received, and allotments made, outside Qatar.

For Residents of the Kingdom of Bahrain

This document does not constitute an offer for sale of, or participation in, securities, derivatives or funds marketed in Bahrain within the meaning of Bahrain
Monetary Agency Regulations. All applications for investment should be received and any allotments should be made, in each case from outside of Bahrain.
This document has been prepared for private information purposes of intended investors only who will be institutions. No invitation shall be made to the public
in the Kingdom of Bahrain and this document will not be issued, passed to, or made available to the public generally. The Central Bank (CBB) has not
reviewed, nor has it approved, this document or the marketing of such securities, derivatives or funds in the Kingdom of Bahrain.

For Residents of South Africa

This document does not constitute or form a part of any offer, solicitation or promotion in South Africa. This document has not been filed with, reviewed or
approved by the South African Reserve Bank, the Financial Sector Conduct Authority or any other relevant South African governmental body or securities
exchange or under any laws of the Republic of South Africa.

For Residents of Belgium

This document has been distributed in Belgium by Deutsche Bank AG acting though its Brussels Branch. Deutsche Bank AG is a stock corporation
(“Aktiengesellschaft”) incorporated under the laws of the Federal Republic of Germany and licensed to carry on banking business and to provide financial
services subject to the supervision and control of the European Central Bank (“ECB”) and the German Federal Financial Supervisory Authority (“BaFin”).
Deutsche Bank AG, Brussels Branch, is also supervised in Belgium by the Financial Services and Markets Authority (“FSMA", www.fsma.be). The branch has
its registered address at Marnixlaan 13-15, B-1000 Brussels and is registered under number VAT BE 0418.371.094, RPM/RPR Brussels. Further details are
available on request or can be found at www.deutschebank.be.

For Residents of the United Kingdom

This document is a financial promotion as defined in Section 21 of the Financial Services and Markets Act 2000 and is approved by and communicated to you
by DB UK Bank Limited. DB UK Bank Limited is a member of the Deutsche Bank group and is registered.at Company House in England & Wales with company
number 315841 with its registered Office: 21 Moorfields, London, United Kingdom, EC2Y 9DB. DB UK Bank Limited is authorised by the Prudential
Regulation Authority and is regulated by the Financial Conduct Authority and the Prudential Regulation Authority. DB UK Bank Limited’s Financial Services
Registration Number is 140848.

Deutsche Bank Aktiengesellschaft is incorporated in the Federal Republic of Germany and its members’ liability is limited.

In Europe, Middle East and Africa as well as in Asia Pacific this material is considered marketing material, but this is not the case in the U.S. No assurance can be given
that any forecast or target can be achieved. Forecasts are based on assumptions, estimates, opinions and hypothetical models which may prove to be incorrect. Past
performance is not indicative of future returns. Performance refers to a nominal value based on price gains/losses and does not take into account inflation. Inflation will
have a negative impact on the purchasing power of this nominal monetary value. Depending on the current level of inflation, this may lead to a real loss in value, 13
even if the nominal performance of the investment is positive. Investments come with risk. The value of an investment can fall as well as rise and you might not get back
the amount originally invested at any point in time. Your capital may be at risk.
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For Residents of Hong Kong

This material is intended for: Professional Investors in Hong Kong. Furthermore, this material is provided to addressee only, further distribution of this material
is strictly prohibited. This document and its contents are provided for information only. Nothing in this document is intended to be an offer of any investment
or a solicitation or recommendation to buy or to sell an investment and should not be interpreted or construed as an offer, solicitation, or recommendation.

The contents of this document have not been reviewed by any regulatory authority in Hong Kong. You are advised to exercise caution in relation to the
investments contained herein (if any). If you are in any doubt about any of the contents of this document, you should obtain independent professional advice.

This document has not been approved by the Securities and Futures Commission in Hong Kong (“SFC”), nor has a copy of this document been registered by
the Registrar of Companies in Hong Kong, unless specified otherwise. The investments contained herein may or may not be authorised by the SFC. The
investments may not be offered or sold in Hong Kong, by means of any document, other than (i) to “professional investors” as defined in the Securities and
Futures Ordinance (Cap. 571 of the Laws of Hong Kong) (“SFO") and any rules made under the SFO, or (ii) in other circumstances which do not result in the
document being a “prospectus” as defined in the Companies (Winding Up and Miscellaneous Provisions) Ordinance (Cap. 32 of the Laws of Hong Kong)(the
“C(WUMP)O") or which do not constitute an offer to the public within the meaning of the C(WUMP)O. No person shall issue or possess for the purposes of
issue, whether in Hong Kong or elsewhere, any advertisement, invitation or document relating to the investments, which is directed at, or the contents of
which are likely to be accessed or read by, the public of Hong Kong (except if permitted to do so under the securities laws of Hong Kong) other than with
respect to investments which are or are intended to be disposed of only to persons outside Hong Kong or only to “professional investors” as defined in the
SFO and any rules made under the SFO.

For Residents of Singapore
This material is intended for: Accredited Investors / Institutional Investors in Singapore. Furthermore, this material is provided to addressee only, further
distribution of this material is strictly prohibited.

For Residents of the United States of America

In the United States, brokerage services are offered through Deutsche Bank Securities Inc., a broker-dealer and registered investment adviser, which
conducts securities activities in the United States. Deutsche Bank Securities Inc. is a member of FINRA, NYSE and SIPC. Banking and lending services are
offered through Deutsche Bank Trust Company Americas, member FDIC, and other members of the Deutsche Bank Group. In respect of the United States,
see earlier statements made in this document. Deutsche Bank makes no representations or warranties that the information contained herein is appropriate or
available for use in countries outside of the United States, or that services discussed in this document are available or appropriate for sale or use in all
jurisdictions, or by all counterparties. Unless registered, licensed as otherwise may be permissible in accordance with applicable law, none of Deutsche Bank
or its affiliates is offering any services in the United States or that are designed to attract US persons (as such term is defined under Regulation S of the United
States Securities Act of 1933, as amended).This United States-specific disclaimer will be governed by and construed in accordance with the laws of the State
of Delaware, without regard to any conflicts of law provisions that would mandate the application of the law of another jurisdiction.

For Residents of Germany

This information is advertising. The texts do not meet all legal requirements to ensure the impartiality of investment and investment strategy
recommendations or financial analyses. There is no prohibition for the compiler or for the company responsible for the compilation to trade with the respective
financial instruments before or after the publication of these documents.

General information on financial instruments is contained in the brochures "Basic Information on Securities and Other Investments", "Basic Information on
Financial Derivatives", "Basic Information on Forward Transactions" and the information sheet "Risks in Forward Transactions", which the customer can
request from the Bank free of charge.

Past performance or simulated performance is not a reliable indicator of future performance.

For Residents of India

The investments mentioned in this document are not being offered to the Indian public for sale or subscription. This document is not registered and/or
approved by the Securities and Exchange Board of India, the Reserve Bank of India, or any other governmental/ regulatory authority in India. This document is
not and should not be deemed to be a “prospectus” as defined under the provisions of the Companies Act, 2013 (18 of 2013) and the same shall not be filed
with any regulatory authority in India. Pursuant to the Foreign Exchange Management Act, 1999 and the regulations issued there under, any investor resident
in India may be required to obtain prior special permission of the Reserve Bank of India before making investments outside of India including any investments
mentioned in this document.

For Residents of Italy

This reportis distributed in Italy by Deutsche Bank S.p.A., a bank incorporated and registered under Italian law subject to the supervision and control of Banca
d'ltalia and CONSOB. Its registered office is located at Piazza del Calendario 3 — 20126 Milan (ltaly) and is registered with the Chamber of Commerce of Milan,
VAT and fiscal code number 001340740156, part of the interbank fund of deposits protection, enrolled in the Bank Register and the head of Deutsche Bank
Banking Group, enrolled in the register of the Banking Groups pursuant to Legislative Decree September 1st, 1993 n. 385 and subject to the direction and
coordination activity of Deutsche Bank AG, Frankfurtam Main (Germany).

For Residents of Luxembourg

This report is distributed in Luxembourg by Deutsche Bank Luxembourg S.A., a bank incorporated under the laws of the Grand Duchy of Luxembourg in the
form of a public limited company (Société Anonyme), subject to the supervision and control of the European Central Bank (“ECB") and Commission de
Surveillance du Secteur Financier (“CSSF"). Its registered office is located at 2, boulevard Konrad Adenauer, 1115 Luxembourg, Grand Duchy of Luxembourg
and is registered with Luxembourg Registre de Commerce et des Sociétés (“RCS") under number B 9.164 .

For Residents of Spain

Deutsche Bank, Sociedad Anénima Espafiola Unipersonalis a credit institution regulated by the Bank of Spain and the CNMV and registered in their
respective Official Registries under the Code 019. Deutsche Bank, Sociedad Andénima Espafiola Unipersonal may only undertake the financial services and
banking activities that fall within the scope of its existing license. The principal place of business in Spain is located in Paseo de la Castellana number 18,
28046 - Madrid. Registered in the Mercantile Registry of Madrid, Volume 28100, Book 0, Folio 1, Section 8, Sheet M506294, Registration 2. NIF: AO8000614.
This information has been distributed by Deutsche Bank, Sociedad Andnima Espafiola Unipersonal.

For Residents of Portugal

Deutsche Bank AG, Portugal Branch is a credit institution regulated by the Bank of Portugal and the Portuguese Securities Commission (“"CMVM”), registered
with numbers 43 and 349, respectively and with commercial registry number 980459079. Deutsche Bank AG, Portugal Branch may only undertake the
financial services and banking activities that fall within the scope of its existing license. The registered address is Rua Castilho, 20, 1250-069 Lisbon, Portugal.

In Europe, Middle East and Africa as well as in Asia Pacific this material is considered marketing material, but this is not the case in the U.S. No assurance can be given
that any forecast or target can be achieved. Forecasts are based on assumptions, estimates, opinions and hypothetical models which may prove to be incorrect. Past
performance is not indicative of future returns. Performance refers to a nominal value based on price gains/losses and does not take into account inflation. Inflation will
have a negative impact on the purchasing power of this nominal monetary value. Depending on the current level of inflation, this may lead to a real loss in value, 14
even if the nominal performance of the investment is positive. Investments come with risk. The value of an investment can fall as well as rise and you might not get back
the amount originally invested at any point in time. Your capital may be at risk.
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For Residents of Austria

This document is distributed by Deutsche Bank AG Vienna Branch, registered in the commercial register of the Vienna Commercial Court under number FN
140266z.Deutsche Bank AG's Vienna branch is also supervised by the Austrian Financial Market Authority (FMA), Otto-Wagner-Platz 5, 1090 Vienna. This
document has neither been submitted to nor approved by the aforementioned supervisory authorities.

For Residents of the Netherlands

This document is distributed by Deutsche Bank AG, Amsterdam Branch, with registered address at De entree 195 (1101 HE) in Amsterdam, the Netherlands,
and registered in the Netherlands trade register under number 33304583 and in the register within the meaning of Section 1:107 of the Netherlands Financial
Supervision Act (Wet op het financieel toezicht). This register can be consulted through www.dnb.nl.

For Residents of France

Deutsche Bank AG is an authorised credit institution, subject to the overall supervision of the European Central Bank and BaFin, the German Federal Financial
Supervisory Authority. Its various branches are locally supervised, for certain activities, by the competent banking authorities, such as the Prudential Control
and Resolution Authority (Autorité de Controle Prudentiel de Résolution, “ACPR") and the Financial Markets Authority (Autorité des Marchés Financiers, “
AMF")in France.

Any reproduction, representation, distribution or redistribution, in whole or in part, of the contents of this document in any medium or by any process
whatsoever, as well as any sale, resale, retransmission or making available to third parties in any manner whatsoever, is prohibited. This document may not be
reproduced or distributed without our written permission.

© 2024 Deutsche Bank AG. All rights reserved.
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In Europe, Middle East and Africa as well as in Asia Pacific this material is considered marketing material, but this is not the case in the U.S. No assurance can be given
that any forecast or target can be achieved. Forecasts are based on assumptions, estimates, opinions and hypothetical models which may prove to be incorrect. Past
performance is not indicative of future returns. Performance refers to a nominal value based on price gains/losses and does not take into account inflation. Inflation will
have a negative impact on the purchasing power of this nominal monetary value. Depending on the current level of inflation, this may lead to a real loss in value, 15
even if the nominal performance of the investment is positive. Investments come with risk. The value of an investment can fall as well as rise and you might not get back
the amount originally invested at any point in time. Your capital may be at risk.
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