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» “Business as usual” for materials production and use is reaching its limit, implying
major sectoral change ahead.

» We consider possible new approaches for production of aluminium, steel, cement
and plastic along with related future investment opportunities.

» Emerging market firms are increasingly important in the materials sector. Their
sustainability measures are improving but a number of market risks remain.

Earth Overshoot Day: setting
the scene

This develops our report from August 2023 (CIO Special — Land resources:
Conservation and regeneration) where we discussed the environmental consequences
of excess use of resources and the business and investment opportunities potentially
associated with adopting a circular economic model. This new report focuses on
cement, steel, aluminium and plastic. We covered sustainable food systemsin a
separate report in March 2024 (CIO Special - LTIT: Sustainable Food Systems —
favourable entry points ahead?).

Earth Overshoot Day (which this year falls on August 1) marks the date when
humanity’s consumption of ecological resources and services in a given year exceeds
what Earth can regenerate in that year.! With 6 out of 9 planetary boundaries now
being crossed, the relevance of this theme has arguably even increased in comparison
to last year. 2 Debate about how to calculate Earth Overshoot Day 34 should not
distract from the fact that earth’s capacities are limited and this will have implications
for our current economic model. 5

This report looks the issue from an investor's perspective, as “business-as-usual”
reaches its limit. We need to identify which economic activities or sectors will be most
affected by the restrictions imposed by the planetary boundaries, how these sectors
can respond, and what investment opportunities are likely to arise in this new
environment.

Figure 1: Earth Overshoot Day
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Production and consumption outlook

For this analysis, we look first at the four categories set by the
UN Environmental Program (UNEP): biomass, fossil fuels,
metals and non-metallic minerals. Adding these four categories
up, total material extraction more than tripled from 30.9bn
tonnesin 1970 to 95.1bn tonnes in 2020 and is expected to
reach 106.6bn tonnes in 2024 (Figure 2).

We cover fossil fuels within our ClO Special — Energy transition:
investment perspective and biomass in our CIO Special = LTIT:

Sustainable Food Systems — favourable entry points ahead?. In

this report, we therefore focus on metals, non-metallic minerals
and plastics.

One recent trend has been for the percentage share of non-
metallic minerals in total global material extraction to rise (from
31% in 1970 to an expected 49.5% in 2024). This is because of
rising levels of industrialization, creating higher demand for
minerals-based materials and energy systems. UNEP
projections clearly show that non-metallic minerals will be by far
the most used materials in 2060 — regardless of the projection
scenario. 8

Metals are defined by UNEP as elements or mixtures of
elements that are used for engineering, such as aluminium and
steel. (A distinction is made with precious metals such as gold,
palladium or silver, which are not covered by this report.)

Aluminium: Alumina is chemically extracted from bauxite ore
and then smelted into pure aluminium metal. Secondary
production refers to recycling existing aluminium into a pure
metal.”

In total, the aluminium industry generates around 2% of global
anthropogenic (i.e., human-caused) emissions.8 Furthermore,
with around 15 tonnes of CO,e per tonne of metal produced,
aluminium has a CO, intensity ten times higher than steel (1.4
tonnes of CO, per tonne).910

Within the production process, smelting alumina into aluminium
is by far the most energy-intensive part.1! More than 80% of
emissions associated with aluminium production come from
electricity use.12 Therefore, decarbonizing electricity supply will
be key to reducing emissions from the sector.

Aluminium is considered infinitely recyclable, and it is estimated
that about 75% of the aluminium ever produced is still in use.13
In addition, the secondary production process of aluminium
accounts for only about 5% of the emissions of primary
production.* However, demand growth projections discussed
below suggest recycling alone will not be enough to cover future
demand.

Figure 2: Global material extraction, four main material categories, 1970 — 2024, million tonnes.
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Between 2015 and 2020, global consumption of aluminium
semi-finished products increased by ~8% to 86mn tonnes. Most
aluminium is now consumed in construction (~25% of total
aluminium semi-finished products consumption), followed by
transport (~23%) and electrical (~12%). While total consumption
is expected to grow ~40% from 2020 (~86mn tonnes) to 2030
(~120mn tonnes), most of this increase in demand is expected
to come from transport (Figure 3 below).

China accounted for more than 50% of semi-finished aluminium
products in 2020. Other regions such as Europe and North
America played a smaller role, accounting for 15% and 13% of
global consumption respectively. China's dominant position
here can be contributed to its efforts to decarbonise its
economy, boosting demand for metals (such as aluminium)
which are key to renewable energy-related manufacturing (e.g.,
for EVs or solar panels).1> China is expected to account for 40%
of projected demand growth, with Asia as the key driver.16

Aluminium is also important because it is an input to several
technologies that are critical to the energy transition.’
Aluminium is especially critical for solar which will likely meet an
increasing share of global energy demand.1819 As technology
now stands, aluminium accounts for over 85% of most solar PV
components today. The World Bank estimates that demand for
aluminium will more than double in a 2-degree climate
scenario.?0

Steel: This is responsible for 7% - 9% of global CO2 emissions.
Around 71% of global steel is made using a BF-BOF (Blast
Furnace - Basic Oxygen Furnace) method, while EAF (Electric
Arc Furnace) accounts for ~29%.21 BF-BOF relies on iron ore
and coal for production, whereas EAF makes use of scrap steel
and electricity, using only around 1/8th of the energy compared
to BF-BOF route.?3 As a result, the BF-BOF method has a much
higher CO2 emission intensity.2!

Half a century ago, the U.S. had a dominant position in global
steel production.?2 But, at the turn of this century, China became
the largest producer driven by its governments plans for the
country's infrastructure, construction and manufacturing
sectors. China now accounts for ~54% of total crude steel
production (1892 Mt), followed by India (~7.4%) and Japan
(~4.6%).23

China is also by far the largest steel consumer, accounting for
~51% of total consumption, followed by India (~7.6%) and the
U.S. (~5.3%).23

Today, the majority of steel is being utilized in building and
infrastructure sector (~52%), followed by mechanical equipment
(~16%) and automobile sector (~12%). End-use demand shares
are influenced by a country’s level of economic development.24

IEA’s Stated Policy Scenario (STEPS) incorporates countries’
energy and climate related policy commitment and plans

Figure 3: Share of aluminium semi-finished products consumption by sector, 2020 vs. 2030
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(includes nationally determined contributions). The Sustainable
Development Scenario (SDS) is an integrated pathway for the
global energy sector to reach the Paris Agreement goals.23
Figure 4 provides steel use demand projections under these
scenarios. These foresee further increases in steel production,
but accompanied by an easing in China’s dominance and a large
increase in India’s production.2526 Emerging economies will
drive the increase in steel demand.

The IEA divides steel use into four broad segments:

° Construction, which includes buildings, bridges,
powerplants and sanitation systems and uses ~70% of
steel in-use stock;

o Vehicles, which includes cars, trucks and ships and
accounts ~15% of end-use demand and ~10% of the
global in-use stock;

o Machinery, which includes mechanical and electrical
equipment, using ~20% of end-use demand and ~15% of
global in-use stock; and finally

o Consumer goods, which includes metal goods, domestic
appliances and food packaging and accounts ~15% of
end-use demand and ~5% of the global in-use stock.

Under STEPS, it is predicted by IEA that the relative demand for
these four categories will remain relatively stable through to
2050. 22

According to the UNEP definition, non-metallic minerals include
sand, gravel, limestone, gypsum and clay and are mostly used
for construction and industrial applications.

Cement: To produce concrete, raw materials such as limestone
and clay are mined and ground to a fine powder, heated to a
high temperature to produce clinker, which is ground up and
mixed with gypsum to create cement powder, in turn mixed with
water and aggregates (including sand) to form concrete.?’28
This is a basic material for all types of construction, including
housing, roads, dams and ports, as well as many household
items.2°

Concrete is the second most consumed material in the world
after water, with no scalable substitutes today.303! It is
responsible for 7-8% of global CO2 emissions.32 Most of these
come from cement production, particularly the energy-intensive
creation of clinker.3334 |t is argued that these emissions are hard
to cut as 60% are due to the process chemistry of production,
and 40% arise from the need to produce very high-temperature
heat.35

Another major issue is the use of sand to produce concrete.
Sand fulfills many important ecosystem services, e.g., protecting
us against shoreline erosion.3¢ But sand extraction is largely
unregulated across the globe, causing significant damage to
coasts, rivers, people and seas.?” 38 Sand demand is likely to
increase further with, for example, one projection suggesting a
“~45% increase in global building sand use from 2020 to 2060
(...), with a 300% increase across low-and-lower-middle-income
regions and a slight decrease in higher-income regions.” The
hope is that measures, such as extending building lifetime or
switching to alternative materials could reduce the projected
consumption in 2060 by almost 50%.39 40

Figure 4: Projection of global end-use steel demand and in-use steel stock under STEPS and SDS
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The IEA's Net Zero by 2050 scenario requires that cement
production will remain relatively constant over the next two and
a half decades, increasing by about 2% to 4,260mn tonnes by
2030 (compared to 2022 levels), before declining by about 6%
to 3,930mn tonnes (compared to 2022 levels).*!

The top five cement producing countries (China, India, Vietnam,
United States and Indonesia) accounted for almost 70% of
global cement production in 2020. China alone accounted for
over 60% of total global production.#243

However, it is expected that emerging and developing countries,
particularly in South East Asia and Africa are going to be the
primary drivers of future cement demand. Cumulative cement
production in these countries from 2020 until 2050 could range,
according to one study that focuses solely on emerging and
developing countries, between ~55,000mn tonnes in their
"business-as-usual” scenario (assuming a trajectory of
infrastructure expansion that follows the historical trend) and
~106,000mn tonnes in their "developed average" scenario
(assuming that these countries by 2050 have housing conditions
equal to the average level in developed countries in 2020).44

Plastics: The first problem with plastics is that their production
relies heavily on fossil fuels, which must be extracted and then
refined and processed. “Cracking” petrochemicals into plastic
building blocks such as ethylene is the part of plastic production
with the largest emissions. Combining these into larger
molecules that can be shaped into products, a process called
polymerization, causes additional emissions.

A recent study estimates that global production of primary
plastics contributed 5.3% of total global GHG emissions. To
make matters worse, most of the fossil fuels used in plastic
production serve as a raw material rather than a source of
energy (~70%). As a result, decarbonising the power grid cannot
by itself be the solution to plastics-related GHG emissions. As a
result, plastic production may need to be cut by at least 12%
annually to stay in line with the 1.5 degree goal of Paris.*>

Production cuts look unlikely. OECD projections show global
plastics use almost tripling between 2019 and 2060 in their

baseline scenario, largely driven by economic and population
growth. Demand will be much more evenly distributed in the
future, with China (17%), India (13%), the U.S. (13%), and OECD
EU countries (10%) being together responsible for 53% of
demand. India’s demand is projected to increase almost sixfold
with sub-Saharan Africa up 7x.

As of 2019, packaging, construction and vehicles (on a broad
definition) accounted for more than 60% of total plastics use.
According to OECD projections, these ratios are expected to
remain relatively unchanged in coming years.6

Second problem with plastics is that we throw away too much of
it, resulting in leaching of toxic components as well as
contamination with microplastics (among many other things).

In fact, most plastic produced between 1950 and 2017 (roughly
7,000 million tons out of 9,200 million tons of global cumulative
plastic production) became plastic waste. Most of this (around
75%) was discarded and ended up in landfills, dumps,
uncontrolled or mismanaged waste streams, or the natural
environment, including the oceans.¥’

Low recycling rates are likely to persist. In 2019, only 15% of
plastic waste was collected for recycling and only 9% was
actually recycled. The OECD projects that the share of
secondary plastics (plastics made from recycled materials) in
total plastics production will increase from 6% in 2019 to a still
too low 12% in 2060.48

Recycling plastic currently has a number of problems. It requires
that large amounts of chemically-different variations of plastic
are sorted appropriately since they cannot be recycled together.
Plastic also degrades through recycling, so it can generally only
be reused once or twice.*?

The overall conclusion is that companies must either find
solutions to current recycling issues or a replacement product
for plastic that is not made using fossil fuels. Given that 99% of
plastics are made from fossil fuels, the sector seems to be facing
one of the biggest transformation challenges.>°

Figure 5: Percentage share of plastic use by country and sector in 2060
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Transition Opportunities

Here is an overview of main proposed approaches to increasing
sustainability.

Aluminium: reducing indirect emissions from electricity
consumption through the use of renewable energy sources can
be considered the biggest lever for decarbonising the sector, as
these account for ~60% of sectoral emissions. Addressing the
remaining ~40% of emissions is likely to be challenging and will
require innovation. The most promising approaches may
include:

o Inert anodes: Perhaps the best option to reduce direct
emissions associated with carbon anode consumption —
around 10-15% of sectoral emissions — assuming the use
of renewable energy. Several aluminium manufacturers
are actively working on research and development of
inert anodes but this approach is not yet commercially
available.

o Hydrogen: Green hydrogen could be the best to feed
high-temperature processes at this time (e.g. as a fuel
source for alumina refining). While currently
cost-prohibitive, hydrogen is expected to become
financially viable in the next decade.

o Carbon capture, usage and storage (CCUS): In the
medium term, this could be a viable method of mitigating
emissions for young assets with access to cheap fossil
fuels and have access to affordable carbon transportation
and storage. Absorption-based CCUS technology could
be used in primary aluminium production during the
refining process to capture emissions from fossil fuel-
based thermal energy generation and during the smelting
process to capture CO, from carbon anode consumption.

o Mechanical vapour recompression (MVR): This is used to
recover waste heat from steam by capturing it and
redirecting it to a compressor that raises the pressure and
temperature of the steam, which can then be reused.
MVR can be used to reduce the carbon footprint of
existing operations, regardless of power source or
geographic location. It may therefore be able to decrease
the footprint of the industry while less mature, more
capital-intensive technologies (e.g., green hydrogen)
become economical. The technology has not yet proven
to be cost effective, but it could have major potential.
Beyond carbon savings, MVR could decrease operational
costs through energy savings; in alumina refining, energy
accounts for as much as 30-50% of the total production
cost.5?

Steel: Steel (together with iron) has the highest CO, emissions
amongst all heavy industries and ranks second in terms of
energy consumption. Options for improving this situation
include:

o Increasing material efficiency: One estimate is that
improving material efficiency could reduce global steel
demand by around a fifth in 2050, relative to baseline
projections. Measures include those within the sector and
its supply chains (e.g., improving manufacturing yields)
and downstream changes (e.g., extending building
lifetime), with the latter category thought likely to
contribute the majority of the material savings. Material

efficiency strategies contribute 40% of the cumulative
emissions reductions in the Sustainable Development
Scenario (SDS).

. Improve energy performance of existing equipment: New
state-of-the-art blast furnaces are already approaching
the practical minimum energy requirement for the
processes involved. But, with energy making up a
significant proportion of production costs, there remains
an incentive to replace less-efficient process units.
Improvements in operational efficiency, including
enhanced process control and predictive maintenance
strategies, together with the implementation of best
available technologies contribute around 20% of
cumulative emissions savings in the SDS.

o Hydrogen, CCUS, Bioenergy and Direct Electrification:
Multiple new process designs involving these are being
explored today. Energy prices, technology costs, the
availability of raw materials and the regional policy
landscape are all relevant factors. For example, access to
low-cost renewable electricity (i.e., USD 20-30 per
megawatt hour) may provide a competitive advantage to
the hydrogen-based direct reduced iron (DRI) route.
Innovative smelting reduction, gas-based DRI and
various innovative blast furnace concepts, all equipped
with CCUS, could prevail in areas where local policy is
supportive and cheap fossil fuels are available. Hydrogen
and CCUS together account for around one-quarter of
the cumulative emission reductions in the Sustainable
Development Scenario.52

Cement: In total, three strategies can be postulated — as has
been done by the IEA — as ways to reduce direct emissions from
cement production.

. Increasing material efficiency: The key aim here is to
reduce the clinker-cement ratio, i.e., how much clinker is
used to make cement. The IEA’s Net Zero scenario
envisages that clinker-to-cement ratio is reduced from
0.71in 2022 to 0.57 in 2050.

o Increasing energy efficiency and switching to lower-
carbon fuels: the IEA’s Net Zero scenario requires a
massive increase of the share of near zero emissions
clinker production (from 0% in 2022 to 93% in 2050) as
well as in the share of low-emissions fuel in thermal
energy use (from 5% in 2022 to 86% in 2050).

° CCUS: material and energy efficiency are key measures
in the short term, but in the long term, significantly more
than half of the emission reductions in cement production
are likely to come from CCUS, according to the IEA.
Figure 6 shows that fossil fuel will continue to be a major
source of energy, but needs to be combined with CCUS.53

° Supplementary cementitious materials (SCMs): these are
used to reduce the share of cement in concrete, so
reducing the carbon footprint from cement used. One
SCM has managed to reduce CO, emissions by
approximately 30%.54
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Figure 6: Share of low-emissions fuel in thermal energy use (%) and CO, captured (Mt CO,)
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Source: IEA Cement Net Zero Emissions Guide, Deutsche Bank AG. Data as of July 2024,

Plastic: we discussed above the existing challenges with
recycling plastic. A much-discussed alternative approach might
be bio-based plastics or compostable plastic in general. But
there are also several problems here. First, most bio-based
plastic is only partially composed of bio-based materials (one
popular one has 70% fossil-based plastic). Second, they contain
toxic chemicals - bio-based/biodegradable plastics and
conventional plastics are similarly toxic.5% In reality, making
plastic use sustainable will require a systematic approach that is
likely to span many sectors and countries, with individual
solutions difficult to highlight.56 But the parameters within
which plastic production will have to operate in the future can
already be defined today. The European Environment Agency
(EEA) defines three pillars:

° Using plastics in a smarter way: For example, through
reducing unnecessary packaging and single-use
products, as well as more circular design that makes
products last longer and be easier to reuse and repair.
Already existing approaches include gear rentals, car and
tool sharing and, for example, reusing crates and pallets
in the food sector.

° Increasing circularity: Requires longer use and reuse of
products and better collection, sorting and recycling of
plastics. Good practice examples include stores that offer
to take back their own products at the end of product life-
cycle, which can improve the quality of recycled materials
or enable some type of reuse.

. Increasing the use of renewable materials: Using more
recyclable, biobased plastics, instead of relying solely on
fossil fuels and their imports. According to the EEA,
renewable materials should focus on using second- and
third-generation feedstocks that do not compete with
food and feed production.5”

Investors perspective

The equity market is one way to potentially benefit from the
increasing demand for materials and the sustainable
transformation in this area. How we change the way we use
materials will impact all other sectors downstream (to varying
degrees). However, the focus of this report is on the producers
of these materials, which, according to the Global Industry
Classification (GICS) structure, all fall into different sub-
industries within the Materials sector.

The Bloomberg World Index, which contains large and mid-cap
companies from developed and emerging markets covering
85% of the market capitalisation of the markets included can be
seen as a comprehensive representation of global equity
markets. Filtering this index for producers of the materials
subject to this report will thus provide a list of companies that
can reasonably be expected to be most impacted by increased
demand for these materials as well as the necessary efforts to
sustainably transform their production and consumption. In
total, this index includes 107 companies from different sub-
industries within the Materials sector. Two observations can be
made on the structure of these Materials sub-industries.

° First, market concentration is sometimes high either
because not many listed companies exist in the first place
(e.g., for Aluminium, for Metal, Glass & Plastic Containers,
and for Paper & Plastic Packaging Products & Materials).
An appendix at the end of this report provides an
overview of the sub-industries covered in this report
alongside with revenue and market capitalization
concentration.

° Second, emerging markets play a significant role in
almost every area. Some 22% of all revenues in
2022/2023 (from these 107 companies) were from
Chinese companies. Other relevant emerging markets
include India and South Korea (still an emerging market
according to MSCI)%8, each accounting for around 9% of
revenues. Of the developed countries, the U.S. (20% of
revenues) and Japan (9% of revenues) have to be
considered important as well. Figure 8 summarises.
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Figure 7: Overview of relevant sub-industries (revenues and market capitalisation based on USD)
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Source: MSCI, Bloomberg L.P., Deutsche Bank AG. As of July 2024. (See appendix for detailed table)

Figure 8: Share of total 2022/2023 revenues in USD terms by country
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Both of these observations seem credible since the very nature
of the materials business often implies high entry barriers (e.g.,
via high upfront capital costs or the need for economies of
scale). Rapid economic growth in emerging markets such as
China and India helps explain the high share of these countries
in particular sub-industries.

Some analysis of the performance of these 107 companies vs.
their relevant benchmarks is also possible.

We compare companies domiciled in developed markets both to
the global developed market (MSCI World Index) and to the
global materials sector within developed markets (MSCI World
Materials Index).

We compare companies domiciled in emerging markets both to
the global emerging market (MSCI World Emerging Markets
Index) and to the global materials sector within emerging
markets (MSCI World Emerging Markets Materials Index).

In the past five years, these 107 companies, in aggregate, have
outperformed both the global market as well as the Materials
sector. As the chart below shows, this outperformance was
largely driven by emerging markets companies with steel and
commodity chemicals companies, mostly from India, as notable
drivers. On a YTD basis, however, both the global market and
the materials sector have outperformed our selection, with
emerging markets and specifically commodity chemicals acting
as a drag on performance, alongside with a few steel
companies.

This pattern is broadly reflected, as might be expected, in the
development of earnings expectation. As Figure 10 below
shows, earnings expectations have grown stronger in our 107
selected companies, in aggregate than in the benchmarks,
mainly driven by emerging markets and specifically, steel,
commodity chemicals and some aluminium companies, mainly

Figure 9: Total return of selected indices (in USD)
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from China and India. In the course of this year, however,
earnings expectations have decreased quite markedly relative to
benchmark.

Figure 10: 12-Month Forward EPS of selected
indices (indexed, July 2019 = 100)
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Figure 11 illustrates how forward-looking valuations have
changed over time. To summarize, 12-month forward PE
ratios increased on average so far this year, both in developed
and emerging markets. At the same time, relative valuations,
i.e., valuations premium/discount relative to relevant
benchmarks also point higher.

Considering the negative performance and decrease in
earnings expectations, the higher valuations may indicate that
in the short run, further downside risk is possible.

One possible explanation for materials’ negative performance
YTD may be China’s relatively weak economic development.
As mentioned in chapter 1, China is a major player on both the
supply and demand side. Figure 12 below shows YoY growth
rates for key Chinese output indicators, which have been low
or negative for much of the year.

Another reason for the negative performance could be
changing expectations around rate cuts from the Federal
Reserve (FED). At the beginning of the year, market
consensus for was six interest rate cuts in 2024. These
expectations have been scaled back, explaining why many
investors have sold off certain sectors. It has also contributed
to the poor performance of emerging markets, which are
particularly dependent on interest rate trends in the U.S.
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Figure 11: Development of 12-month forward PE ratios and relative valuation
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In the short term, much will depend on how the overall economy
in China develops. Recently, China’s central bank, the PBoC, cut
key interest rates and the PBoC governor has highlighted
potential supportive monetary policies and financial reforms to
come. These would be on top of broader reforms to stimulate
consumer and business confidence. We think there is scope for
more rate cuts and reserve requirement ratio cuts by the PBoC
in the coming months. Lower interest rates and easing credit
conditions could boost domestic consumption and investment,
benefiting cyclical sectors such as the materials sector.

Overall, we think that the global economy could grow more
strongly in 2024 than in the previous year — although growth is
likely to slow slightly again in 2025. Looking beyond near-term
economic considerations, we believe that long-term investors

Figure 12: China industrial output and GDP
growth, selected indicators
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should look at the sustainability ambitions of companies being
considered for investment.

One way to do this is by using ESG ratings. These may be usable
as a risk management tool (in combination with other
indicators). For example, when we apply MSCI ESG ratings to
our company selection, we see that over the past 5 years, the
standard deviation of daily returns was lowest for “ESG leaders”
(ESG rating AAA or AA) compared to average-rated companies
(ESG rating A, BBB or BB), “laggards” (ESG rating B or lower) or
unrated companies.

ESG ratings in emerging markets tend to be lower than those in
developed countries. But, looking at recent developments, it is
clear that emerging markets companies are delivering progress
towards sustainable development.

Figure 13: Key interest rates of selected
countries
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In the last one to two years, in our sample of 107 companies,
around 3 times as many companies from emerging markets
have been able to improve their ESG rating compared to
developed countries (25% for emerging markets vs. 7% for
developed).

Emerging market ESG rating improvements are partly due to
starting from a low base, but do indicate that emerging
countries are likely to play an important role in the future, not
only in terms of demand for important materials, but also in
terms of providing locations for sustainable production.
Commodity chemicals companies improved most frequently.

Figure 14: GDP growth of selected
countries/regions
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Reasons for improvements included new strategic initiatives to
promote existing sustainability programmes in various Asian
countries, partnerships to replace fossil resources with
renewable raw materials in the production of chemicals and
plastics, plans to build advanced chemical recycling plants in
countries with structural plastic pollution issues, and committing
to large scale wind power purchase deals. 59606162

However, it is also important to emphasize that ESG metrics
should be viewed as an additional metric to be considered
alongside “traditional” financial metrics.

Figure 15: Standard deviation of daily returns
over the past five years grouped by ESG rating
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Figure 16: Approaches to transform materials production
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Plastic: Requires probably the most systematic approach of all materials covered, which can be centered
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Sources: WEF, IEA, IEA and WEF, EEA, Unsplash (forimages), Deutsche Bank AG. July 2024.
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Conclusion

We summarize key approaches to transforming aluminium,
cement, steel and plastic sectors in Figure 16. When considering
investments, we think investors should consider firms’
sustainability ambitions.

Many risks exist to materials sector investment. Prices could rise
due to geopolitical tensions or persistent core inflation
combined with tight labour markets. Still-high interest rates
could have greater cooling effects than envisaged and, in China,
a troubled property sector could have a further impact on
growth, hurting trading partners. High government debt in
many countries threatens disruption via tax hikes and spending

Historical performance

cuts, weakening activity, eroding confidence, and sapping
support for reform and spending to reduce risks from climate
change.

In summary, although materials’ share prices have fallen since
the start of the year, further price declines cannot be ruled out
based on current valuations. But sector growth seems likely to
continue and there will be opportunities around the sustainable
transformation. Long-term investors could therefore use further
setbacks to add to positions in this theme.

31.07.2023 - 31.07.2022 -

30.07.2024 31.07.2023
MSCI World 14.11 14.11
MSCI Emerging Markets 5.84 8.77
MSCI World Materials 6.05 16.15
MSCI Emerging Markets 1254 1011

Materials

31.07.2021 - 31.07.2020 - 01.08.2019 -
31.07.2022 31.07.2021 31.07.2020
-8.72 35.71 8.56
-19.81 20.98 8.17
-12.35 38.86 8.45

-24.89 57.31 3.39
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Appendix
Overview of relevant sub-industries (revenues and market capitalisation based on USD)

Market cap.

Material Revenue concentration

Sub-industry

Description

concentration

Producers of aluminium and
related products, including
companies that mine or process
bauxite and companies that

3 out of 8 companies

3 out of 8 companies
covered ~55% of the

Aluminium Aluminium . covered ~51% of the R
recycle aluminium to produce revenues in 2023 market capitalization in
finished or semi-finished ’ July 2024.
products.
Manufacturers of construction . 5 out of 20 companies
Construction materials including sand, cla 3 out of 20 companies covered ~53% of the
Cement . . 9 : G covered ~51% of the M
Materials gypsum, lime, aggregates, revenues in 2023 market capitalization in
cement, concrete and bricks. ’ July 2024.
Producers of iron and steel and . 6 out of 28 companies
. - 7 out of 28 companies N
Steel Steel related products, including covered ~54% of the covered ~50% of the
metallurgical (coking) coal mining revenues in 2023 market capitalization in
used for steel production. ’ July 2024.
. 2 out of 4 companies
Manufacturers of metal, glass or 2 out of 4 companies o
Meta.l, Class & plastic containers. Includes corks  covered ~61% of the covered 7.6A).Of Fhe .
Plastic Containers and caos revenues in 2023 market capitalization in
ps. : July 2024.
. . 2 out of 8 companies
Paper & Plastic Manufacturers of paper and 3 out of 8 companies covered ~55% of the
Plastic Packaging Products  cardboard containers and covered ~58% of the ¥

market capitalization in

& Materials packaging. revenues in 2023. July 2024,
Companies that primarily produce
industrial chemicals and basic .
. . . 7 out of 39 companies
. chemicals. Including but not 7 out of 39 companies
Commaodity o . . covered ~52% of the
. limited to plastics, synthetic covered ~52% of the e
Chemicals market capitalization in

fibers, films, commodity-based
paints & pigments, explosives and
petrochemicals.

revenues in 2023.

July 2024.
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Glossary

The Bloomberg World Index captures large and mid-cap companies from developed and emerging markets
CCUS: Carbon Capture, Usage and Storage

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.

The European Economic Area (EEA) is designed to ensure the free movement of persons, goods, services and capital through
Iceland, Lichtenstein and Norway and all member states of the European Union.

Earnings per share (EPS) are calculated as a companies' net income minus dividends of preferred stock all divided by the total
number of shares outstanding.

ESG: The abbreviation "ESG" stands for Environmental, Social and Governance.
The Federal funds (Fed funds) rate is the interest rate at which depository institutions trade federal funds with each other overnight.

Gross domestic product (GDP) is the monetary value of all the finished goods and services produced within a country's borders in a
specific time period.

Greenhouse gases (GHGs) traps heat in the earth's atmosphere.

The Global Industry Classification Standard (GICS) was developed by Standard and Poor's and Morgan Stanley Capital
International (MSCI) to define equities sectors.

MSCI ESG ratings captures ESG risks and opportunities within multi-asset class portfolios.
The MSCI EM Index captures large and mid cap representation across 23 emerging markets countries.

The MSCI Emerging Markets Materials Index captures large and mid cap representation across 24 Emerging Markets (EM)
countries.

MVR: Mechanical Vapour Recompression.
The MSCI World Index captures large and mid-cap representation across 23 developed markets countries.
The MSCI World Materials Index captures the large and mid cap segments across 23 Developed Markets (DM) countries.

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 Organisation for Economic Co-operation and Development (OECD) has 35 member countries and has the objective of
encouraging economic progress and world trade.

The People’s Bank of China (PBoC) is the central bank of the People's Republic of China.
Price/earnings (P/E) ratios measure a company's current share price relative to its per-share earnings. In this context, LTM refers to
last twelve months' earnings.

The United Nations Environment Programme (UNEP) focuses on climate, nature, pollution and sustainable development within the
United Nations system.

USD is the currency code for the U.S. Dollar.

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, 16
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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General

This document may not be distributed in Canada or Japan. This document is intended for retail or professional clients only. This document is being circulated
in good faith by Deutsche Bank Aktiengesellschaft, its branches (as permitted in any relevant jurisdiction), affiliated companies and its officers and employees
(collectively, “Deutsche Bank”).

This material is for your information only and is not intended as an offer, or recommendation or solicitation of an offer to buy or sell any investment, security,
financial instrument or other specific product, to conclude a transaction, or to provide any investment service or investment advice, or to provide any research,
investment research or investment recommendation, in any jurisdiction, but is intended solely for information purposes. The information does not replace
advice tailored to the individual circumstances of the investor.

All materials in this communication are meant to be reviewed in their entirety.

If a court of competent jurisdiction deems any provision of this disclaimer unenforceable, the remaining provisions will remain in full force and effect. This
document has been prepared as a general market commentary without consideration of the investment needs, objectives or financial circumstances of any
particular investor. Investments are subject to market risks which derive from the instrument or are specific to the instrument or attached to the particular
issuer. Should such risks materialise, investors may incur losses, including (without limitation) a total loss of the invested capital. The value of investments can
fall as well as rise and you may not recover the amount originally invested at any point in time. This document does not identify all the risks (direct or indirect)
or other considerations which may be material to an investor when making an investment decision.

"ou

This document and all information included herein are provided “as is”, “as available” and no representation or warranty of any kind, express, implied or
statutory, is made by Deutsche Bank regarding any statement or information contained herein or in conjunction with this document. To the extent permissible
under applicable laws and regulations, we are making no representation as to the profitability of any financial instrument or economic measure. All opinions,
market prices, estimates, forward looking statements, hypothetical statements, forecast returns or other opinions leading to financial conclusions contained
herein reflect Deutsche Bank's subjective judgment as of the date of this document. Without limitation, Deutsche Bank does not warrant the accuracy,
adequacy, completeness, reliability, timeliness or availability of this communication or any information in this document and expressly disclaims liability for
errors or omissions herein. Forward looking statements involve significant elements of subjective judgments and analyses and changes thereto and/or
consideration of different or additional factors could have a material impact on the results indicated. Therefore, actual results may vary, perhaps materially,
from the results contained herein.

Unless otherwise indicated in this document, all statements of opinion reflect the current assessment of Deutsche Bank, which may change at any time.
Deutsche Bank does not assume any obligation to either update the information contained in this document or inform investors about available updated
information. The information contained in this document is subject to change without notice and based on a number of assumptions, estimates, opinions and
hypothetical models or analyses which — although, From the Bank’s current point of view are based on adequate information — may not prove valid or turnout
in the future to be accurate or correct and may be different from conclusions expressed by other departments within Deutsche Bank. Although the information
contained in this document has been derived from sources that Deutsche Bank considers trustworthy and reliable, Deutsche Bank does not guarantee the
completeness, fairness, or accuracy of the information and it should not be relied upon as such. This document may provide, for your convenience, references
to websites and other external sources. Deutsche Bank takes no responsibility for their content and their content does not form any part of this document.
Accessing such external sources is at your own risk.

To the extent permissible under applicable laws and regulations, this document is for discussion purposes only and is not intended to create any legally
binding obligations on Deutsche Bank and Deutsche Bank is not acting as your financial advisor or in a fiduciary capacity unless otherwise expressly agreed by
Deutsche Bank in writing. Before making an investment decision, investors need to consider, with or without the assistance of a financial professional, whether
any investments and strategies described or provided by Deutsche Bank, are appropriate, in light of the investor’s particular investment needs, objectives,
financial circumstances, the possible risks and benefits of such investment decision. When making an investment decision, potential investors should not rely
on this document but only on what is contained in the final offering documentation relating to the investment. As a global financial services provider, Deutsche
Bank from time to time faces actual and potential conflicts of interest. Deutsche Bank's policy is to take all appropriate steps to maintain and operate effective
organisational and administrative arrangements to identify and manage such conflicts. Senior management within Deutsche Bank are responsible for ensuring
that Deutsche Bank’s systems, controls and procedures are adequate to identify and manage conflicts of interest. Deutsche Bank does not give tax or legal
advice, including in this document, and nothing in this document should be interpreted as Deutsche Bank providing any person with any investment advice.
Investors should seek advice from their own tax experts, lawyers, and investment advisers in considering investments and strategies described by Deutsche
Bank. Unless notified to the contrary in a particular case, investment instruments are not insured by any governmental entity, not subject to deposit protection
schemes and not guaranteed, including by Deutsche Bank. This document may not be reproduced or circulated without Deutsche Bank’s express written
authorisation. Deutsche Bank expressly prohibits the distribution and transfer of this material to third parties. Deutsche Bank accepts no liability whatsoever
arising from the use or distribution of this material or for any action taken or decision made in respect of investments mentioned in this document which the
investor may have made or may make in the future.

The manner of circulation and distribution of this document may be restricted by law or regulation in certain countries, including, without limitation, the United
States. This document is not directed to, or intended for distribution to or use by, any person or entity who is a citizen or resident of or located in any locality,
state, country, or other jurisdiction where such distribution, publication, availability or use would be contrary to law or regulation or which would subject
Deutsche Bank to any registration or licensing requirement within such jurisdiction not currently met. Persons into whose possession this document may come
are required to inform themselves of, and to observe, such restrictions. Past performance is no guarantee of future results; nothing contained herein shall
constitute any representation, warranty, or prediction as to future performance. Further information is available upon investor’s request.

Deutsche Bank AG is a stock corporation (“Aktiengesellschaft”) incorporated under the laws of the Federal Republic of Germany with its head office in
Frankfurtam Main. It is registered with the district court (“Amtsgericht”) in Frankfurtam Main under number HRB 30 000and licensed to carry out banking
business and to provide financial services. Supervisory authorities are the European Central Bank (“ECB”), Sonnemannstrasse 22, 60314 Frankfurt am Main,
Germany (www.ecb.europa.eu) and the German Federal Financial Supervisory Authority (“Bundesanstalt fiir Finanzdienstleistungsaufsicht” or “BaFin”),
Grauheindorfer Strasse 108, 53117 Bonn and Marie-Curie-Strasse24-28, 60439 Frankfurt am Main(www.bafin.de), and by the German Central Bank
(“Deutsche Bundesbank”), Wilhelm-Epstein-Strasse 14, 60431 Frankfurtam Main (www.bundesbank.de).

This document has neither been submitted to nor reviewed or approved by any of the above or below mentioned supervisory authorities.

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, 17
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 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, 18
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 O, Folio 1, Section 8, Sheet M506294, Registration 2. NIF:
A08000614. 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, 19
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.



Deutsche Bank
Chief Investment Office

Important information

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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