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— Global natural resources companies lie at the epicenter of modern supply chains and have strategic importance that is
magnified amid more frequent supply chain disruptions, geopolitical events, and international trade tensions.

— As inflationary considerations have returned to the global landscape, asset return sensitivity to price pressures has become
increasingly important for investors and consumers alike. While commodity prices broadly have performed well in
inflationary environments, the various individual commodities and related equities exhibit different fundamental
characteristics that may result in divergent return behaviors through the economic cycle.

— While global natural resources equities generally benefit from rising prices in their underlying commodities, a company's
exposure to commodity prices will differ by commodity, regional exposure, cost structure, and position(s) in the
commodity’s value chain. Operating leverage is not equivalent across commodity sectors nor within sectors for companies
with different cost structures, which creates unique diversification and stock selection opportunities.

Global Natural Resources: the big picture

Global natural resources companies in the broadest sense
extract and refine raw commodities that serve as the
building blocks for goods and services consumption. In the
investment landscape, one can gain exposure either directly
via the commodities themselves, or indirectly via global
natural resources businesses. Recent years have shined a
spotlight on both asset classes thanks to the confluence of
rising inflation, changes in international trade flows, evolving
geopolitical relationships, remapping of supply chains, and
decarbonization efforts among other factors.

Natural resources companies lie at the epicenter of the mod-
ern global supply chain, with human consumption of raw
materials estimated to grow to 140bn tons of minerals, ores,
fossil fuels, and biomass per year by 2050". Commodities are
an indispensable part of our goods consumption both
through raw material input and through the manufacturing
and delivery processes of the supply chain. They are often
characterized by high degrees of supply-demand cyclicality
and occasional scarcity as populations grow and consump-
tion increases. As a growing global population puts demand
pressure on finite reserves of commodities, humanity con-
stantly seeks solutions to material constraints, including dis-
covering substitutes, exploring for new reserves, recycling
materials, and developing more efficient technologies. The
constantly evolving nature of raw materials supply and de-
mand creates a dynamic environment for global natural re-
sources companies.

One noteworthy characteristic of commodities and related
equities is the diversity among and even within different
commodities categories. While some commodities such as
industrial metals demonstrate a high degree of sensitivity to
global consumption demand based on economic cyclicality,
others such as corn or wheat tend to exhibit more inelastic
demand. Elsewhere, energy consumption, while cyclical to
an extent, generally demonstrates relatively inelastic de-
mand outside of significant changes in the price of oil. Gold
and other precious metals, in complete contrast, may
demonstrate more currency-like sensitivity to variables such
as interest rates and inflation. Even within the commodities
complex, interdependencies between different commodities
create complex supply and demand relationships (e.g. grain
consumption by livestock, energy consumption for industrial
metals processing).

Geopolitics also serve as an important risk factor in price dis-
covery, at times driving volatility for both commodities and
related natural resources equities. Risk premia related to
global conflicts and supply chain disruptions can spur idio-
syncratic price dislocations, drive demand for hedging of
commodity prices, and materially impact natural resources
equity valuations. The recent COVID-19 crisis and ongoing
conflicts in the Middle East and Eastern Europe create an
overhang of potential supply chain disruption that forces
commodity producers and consumers to account for these
considerable risks in a thoughtful manner.

" Decoupling Natural Resource Use and Environmental Impacts from Economic Growth. United Nations Environment Programme (2023).
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Commodities as an inflation hedge

During the recent post-COVID period of elevated inflationary
pressures driven by supply chain issues and a stimulus-
driven demand surge, investors were drawn toward “real
assets” that can better participate in environments of high
or accelerating price pressures. Among these real assets,
commodities and related equities have demonstrated some
of the strongest empirical returns in high-inflation regimes
where traditional equity and fixed income asset classes tend
to come under pressure.

While the relationship between commodity prices and con-
sumer price inflation (“CPI") is an intuitive one, it is important
to understand the composition of CPl and how and when it
is impacted by various commodity input prices. Table 1
shows the weighting of the most recent CPI basket and a
general mapping of some of the most relevant natural re-
sources for each component.

Table 1: CPI components and relevant commodities

Relative Im-

portance (%) Related Commodities

All ltems 100.0%
Food 13.6% Grains, livestock, softs
Crude oil, natural gas, petroleum
0y ' ’
Energy 6.6% products, grains, industrial metals
Apparel 2.5% Cotton, petroleum products
New Vehicles 37% Industrial mgtals, petroleum prod-
ucts, platinum group metals
Used Cars and Trucks 19% Industrial mgtals, petroleum prod-
ucts, platinum group metals
Medical Czi:'eeSCommodl- 1.5% Petroleum products
Alcoholic Beverages 0.9% Grains
Tobacc;;;:icir‘noklng 0.5% Grains, softs
Shelter 36.2% Lumber, industrial metals, petro-
leum products
Medical Care Services 6.5% Natural gas, petroleum products
Transportation Services 6.3% Petroleum products, industrial

metals

Source: Bureau of Labor Statistics. Date as of 31 January 2024.

Another important element of commodities investing is the
degree to which individual commodities correlate through
cycles. Broadly speaking, the major commodity sectors
demonstrate low degrees of observed correlation, driven by
idiosyncratic risk exposures and unique macroeconomic
sensitivities.

Individual commodities and commodity sectors also
demonstrate varying degrees of cyclicality, which creates
benefits to owning a diversified basket of commodities and
natural resource equities exposure with sensitivity to
multiple macroeconomic variables. Figure 1 shows the
correlation between the Bloomberg Commodity Index
sectors over the past three decades.

Figure 1: Commodity sector correlation matrix

Indus- Pre-
trial Live- cious
Ener, Grains Metals stock Metals Softs

Energy 0.34 0.16 0.14 0.19
Grains 0.26 0.03 0.21 0.34
Industrial 5 34 010 036 035
Metals

Livestock 0.16 0.03

Precious

Metals 0.14 0.21

Softs 0.19 0.34

Source: Bloomberg L.P., DWS Calculations. Data as of 31 December 2023.

While long-term correlations among commodity sectors
have been quite low, macroeconomic conditions at times
drive broad based inflationary pressures that can impact the
complex as a whole. Supply chain disruptions following the
COVID-19 crisis, for example, resulted in elevated price
pressures across almost all components of the consumer
price index. In these environments, while dispersion across
commodities is more limited, identifying particular natural
resources companies with the highest leverage to these
price cycles can help to improve investment returns. Figure
2 shows the monthly returns of the CPl components.

Figure 2: CPl component monthly returns
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Source: Bureau of Labor Statistics, Bloomberg L.P. Data as of 31 December 2023.
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Sensitivity to commodity prices differs across sectors and companies

While natural resource companies’ profitability is closely
interlinked with the prices of their underlying commodity
exposures, the translation of changes in commodity prices
to profitability can differ quite significantly between
companies.

In the scatterplots below, we analyze the changes in EBITDA
margins versus changes in key commodity prices for three
companies in each of four natural resources sectors.
Although the relationship between changes in margins and
changes in commodity prices can be quite noisy year-to-year,
as many factors impact margins, we can observe broad
relationships by smoothing out the changes over a three-
year period. Across four commodities, we observe different
degrees of margin sensitivity both within and between
sectors. However, we also see several common factors that
drive margin sensitivity across all sectors: a company'’s
position in the value chain (e.g. upstream, diversified or
downstream), regional exposure, portfolio concentration,
and cost structure. Understanding these key drivers helps
one analyze where to find unique investment opportunities
in the natural resources space.

Starting with the energy sector, the upstream US oil-focused
exploration and production company (teal) exhibits the
highest empirical margin exposure to changes in the oil price,
whereas the oil services company ( ) shows a less
positive slope to oil prices. Finally, the integrated oil
company (gray) shows the lowest sensitivity to oil prices
with a smoother earnings profile through cycles.

Figure 3: Energy: Annual change in 3yr average EBITDA
margin versus change in 3yr average Brent crude oil price
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Source: Bloomberg L.P., DWS Calculations. Data as of 31 December 2023.

In the cases of the two higher-beta companies, the E&P
company intuitively benefits directly from higher oil prices as
it is producing and selling crude oil itself. However, the oil
services company experiences a lagged, indirect impact
since changing oil prices are only one of several factors that
impact its customers’ (E&Ps) willingness to pay for drilling
services and equipment. Other factors include broad
services equipment availability, productivity per rig
depending on the technology or vintage, competing demand
for natural gas drilling services, etc. Lastly, the integrated
company sees higher profitability for its oil production assets,
but this doesn't always correlate with margin expansion in
other parts of the value chain such as refining or chemicals
(where oil is a cost input), distribution, natural gas, or
renewable energy.

Among metals and mining companies, we similarly observe
varying degrees of relationship between changes in earnings
and underlying commodity prices, with distinctions driven
by cost structure and portfolio concentration in copper.
Figure 4 shows the sensitivity of a higher-cost copper miner
(teal), a lower-cost copper miner ( ), and a diversified
base and bulk metals miner (gray) to changes in the price of
copper. Similar to the US E&P company relative to oil prices,
the pure-play copper miners exhibit the highest operating
leverage to the copper price, particularly the higher-fixed-
cost (i.e. lower-margin) operator whose profitability swings
the most with top-line changes. In contrast, the diversified
base and bulk metals miner shows the lowest leverage to
copper prices, which is diluted by its portfolio exposure to
iron ore, aluminum, coal, etc.

Figure 4: Metals & Mining: Annual change in 3yr average
EBITDA margin versus change in 3yr average copper price
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Source: Bloomberg L.P., DWS Calculations. Data as of 31 December 2023.
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Moving to the paper and forestry space, in Figure 5 we see
the highest margin sensitivity to changes in lumber prices
for the upstream pure-play lumber producer (teal), akin to
the E&P company with oil and the copper miners with
copper. Next, we observe moderate sensitivity for a
diversified forest products, paper & packaging company
( ). The diversified asset base includes upstream
timberland and sawmills, which produce logs and lumber,
but also downstream containerboard and graphic paper
mills, which consume wood and pulp in the manufacturing
process. The net result of this portfolio mix is a slightly
positive albeit noisy correlation between changes in margins
and lumber prices. In the case of the downstream paper &
packaging company (gray), we see a modestly inverse
relationship between changes in lumber prices and margins
as higher wood prices eat into the bottom line for its box
plants, paper bags and graphic paper.

Figure 5: Paper & Forestry: Annual change in 3yr average
EBITDA margin versus change in 3yr average corn price
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Source: Bloomberg L.P., ERA Forest Products Research, DWS Calculations. Data as of 31
December 2023.

Finally, in the agriculture chemicals sector we observe how
regional exposures can impact cost structures and hence
sensitivity of a company’s margins to changes in underlying
commodity prices. In Figure 6, the US nitrogen fertilizer
producer (teal) exhibits the highest margin sensitivity to the
change in corn prices, followed by the Global diversified

fertilizer company (
producer (gray).

), and finally the European nitrogen

One driver is that corn typically consumes the most nitrogen
of any crop, such that higher corn prices drive higher farmer
willingness and ability to pay up for nitrogen fertilizers
relative to other types of fertilizer. Moreover, the North
American players (both the US and Global companies) enjoy
a structural low-cost advantage over the European nitrogen
producer due to cheaper natural gas feedstock costs in
North America vis-a-vis Europe. This lower position on the
cost curve drives structurally higher margins, but also more
volatility in those margins, which expand and contract
alongside the spread between US and European natural gas
prices. A case in point was the breakout of the Russia-
Ukraine war, which drove bumper profits for the North
American companies while forcing the European company
to shut down local production of ammonia due to
skyrocketing natural gas costs. Instead, the European
company chose to import lower-cost ammonia from abroad
and then create and distribute fertilizer end-products with its
downstream assets.

Figure 6: Agriculture chemicals: Annual change in 3yr av-
erage EBITDA margin versus change in 3yr average corn
price
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Source: Bloomberg L.P., DWS Calculations. Data as of 31 December 2023.
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Conclusion

Following several decades of disinflationary trends and
globalization, inflationary pressures have reemerged over
the past few years, driven by wars, supply chain pressures,
strategic nearshoring, and looser fiscal and monetary policy.
In an environment of higher inflation volatility, both
commodities and global natural resources equities can
strategically diversify portfolios and provide a hedge against
currency debasement. Commodities directly harness the
beta of the raw inputs, while natural resource equities
capture elements of both commodity beta and equity beta.

While price inflation across different commodities can
converge in highly inflationary environments,
supply/demand pressures for individual commodities and
companies can also exhibit idiosyncratic behavior
throughout an economic cycle. For example, if a company
experiences a large enough production disruption, the
supply shock can drive the commodity price higher. This
could cause the company's equity price to fall while the
commodity price and its peers’ equity prices rise. Over time,
correlations between various major commodities tend to be
moderate to low, allowing for diversification with a broad
basket approach.

Sensitivities of global natural resources companies’
profitability to changes in underlying commodity prices vary
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both across and within different commodity sectors. Key
drivers of differentiation include a company’'s commodities
basket, cost structure, regional exposure, and position in the
value chain. As commodity prices evolve across economic
regimes and price cycles, equity returns often exhibit wide
dispersion between and even within different sectors. As a
result, a fundamentally grounded equity selection process
can create opportunities for differentiated risk and return
profiles for natural resources equities investors.

In aggregate, the global natural resources universe is
characterized by meaningful embedded diversification and
wide dispersion of returns among and within subsectors.
Strategically, investing in a well-diversified exposure to
global natural resources equities through the cycle can help
investors diversify return drivers, risks, and economic
sensitivities, all within one asset class. Tactically, dynamic
reallocation within the space can help to capture
opportunities from frequent fundamental dislocations driven
by cyclicality and volatility. These features of the asset class
are likely to remain prevalent in the future as economic
regimes, commodity cycles, geopolitical relationships,
government policies, and capital market conditions
continuously evolve.
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For institutional and registered representative use only. Not for public viewing or distribution.

The opinions and forecasts expressed are those of the authors and do not necessarily reflect those of DWS and may not
come to pass.

This information is subject to change at any time based on market other conditions and should not be construed as a
recommendation of any specific security.

Past performance is no guarantee of future performance.
All investments involve risk, including loss of principal.
Diversification neither assures a profit nor guarantees against loss.

The brand DWS represents DWS Group GmbH & Co. KGaA and any of its subsidiaries, such as DWS Distributors, Inc., which
offers investment products, or DWS Investment Management Americas Inc. and RREEF America L.L.C., which offer advisory
services.

This document has been prepared without consideration of the investment needs, objectives or financial circumstances of
any investor. Before making an investment decision, investors need to consider, with or without the assistance of an invest-
ment adviser, whether the investments and strategies described or provided by DWS, are appropriate, in light of their partic-
ular investment needs, objectives and financial circumstances. Furthermore, this document is for information/discussion
purposes only and does not and is not intended to constitute an offer, recommendation or solicitation to conclude a trans-
action or the basis for any contract to purchase or sell any security, or other instrument, or for DWS to enter into or arrange
any type of transaction as a consequence of any information contained herein and should not be treated as giving investment
advice. DWS, including its subsidiaries and affiliates, does not provide legal, tax or accounting advice. This communication
was prepared solely in connection with the promotion or marketing, to the extent permitted by applicable law, of the trans-
action or matter addressed herein, and was not intended or written to be used, and cannot be relied upon, by any taxpayer
for the purposes of avoiding any U.S. federal tax penalties. The recipient of this communication should seek advice from an
independent tax advisor regarding any tax matters addressed herein based on its particular circumstances. Investments with
DWS are not guaranteed, unless specified. Although information in this document has been obtained from sources believed
to be reliable, we do not guarantee its accuracy, completeness or fairness, and it should not be relied upon as such. All
opinions and estimates herein, including forecast returns, reflect our judgment on the date of this report, are subject to
change without notice and involve a number of assumptions which may not prove valid.

Investments are subject to various risks, including market fluctuations, regulatory change, counterparty risk, possible delays
in repayment and loss of income and principal invested. The value of investments can fall as well as rise and you may not
recover the amount originally invested at any point in time. Furthermore, substantial fluctuations of the value of the invest-
ment are possible even over short periods of time. Further, investment in international markets can be affected by a host of
factors, including political or social conditions, diplomatic relations, limitations or removal of funds or assets or imposition of
(or change in) exchange control or tax regulations in such markets. Additionally, investments de-nominated in an alternative
currency will be subject to currency risk, changes in exchange rates which may have an adverse effect on the value, price or
income of the investment. This document does not identify all the risks (direct and indirect) or other considerations which
might be material to you when entering into a transaction. The terms of an investment may be exclusively subject to the
detailed provisions, including risk considerations, contained in the Offering Documents. When making an investment deci-
sion, you should rely on the final documentation relating to the investment and not the summary contained in this document.

This publication contains forward looking statements. Forward looking statements include, but are not limited to assump-
tions, estimates, pro-jections, opinions, models and hypothetical performance analysis. The forward looking statements ex-
pressed constitute the author’s judgment as of the date of this material. Forward looking statements involve significant
elements of subjective judgments and analyses and changes there-to 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. No representation or warranty is made by DWS as to the reasonableness or completeness of such forward
looking statements or to any other financial information contained herein. We assume no responsibility to advise the recipi-
ents of this document with regard to changes in our views.

No assurance can be given that any investment described herein would yield favorable investment results or that the invest-
ment objectives will be achieved. Any securities or financial instruments presented herein are not insured by the Federal
Deposit Insurance Corporation ("FDIC") unless specifically noted, and are not guaranteed by or obligations of DWS or its
affiliates. We or our affiliates or persons associated with us may act upon or use material in this report prior to publication.
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DB may engage in transactions in a manner inconsistent with the views dis-cussed herein. Opinions expressed herein may
differ from the opinions expressed by departments or other divisions or affiliates of DWS. This document may not be repro-
duced or circulated without our written authority. The manner of circulation and distribution of this document may be re-
stricted by law or regulation in certain countries. 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, including the
United States, where such distribution, publication, availability or use would be contrary to law or regulation or which would
subject DWS to any registration or licensing requirement within such jurisdiction not currently met within such jurisdiction.
Persons into whose possession this document may come are required to inform themselves of, and to observe, such re-
strictions.

Past performance is no guarantee of future results; nothing contained herein shall constitute any representation or warranty
as to future performance. Further information is available upon investor's request. All third party data (such as MSCI, S&P &
Bloomberg) are copyrighted by and proprietary to the provider.

For Investors in Canada: No securities commission or similar authority in Canada has reviewed or in any way passed upon
this document or the merits of the securities described herein and any representation to the contrary is an offence. This
document is intended for discussion purposes only and does not create any legally binding obligations on the part of DWS
Group. Without limitation, this document does not constitute an offer, an invitation to offer or a recommendation to enter
into any transaction. When making an investment decision, you should rely solely on the final documentation relating to the
transaction you are considering, and not the information contained herein. DWS Group is not acting as your financial adviser
or in any other fiduciary capacity with respect to any transaction presented to you. Any transaction(s) or products(s) men-
tioned herein may not be appropriate for all investors and before entering into any transaction you should take steps to
ensure that you fully understand such transaction(s) and have made an independent assessment of the appropriateness of
the transaction(s) in the light of your own objectives and circumstances, including the possible risks and benefits of entering
into such transaction. You should also consider seeking advice from your own advisers in making this assessment. If you
decide to enter into a transaction with DWS Group you do so in reliance on your own judgment. The information contained
in this document is based on material we believe to be reliable; however, we do not represent that it is accurate, current,
complete, or error free. Assumptions, estimates and opinions contained in this document constitute our judgment as of the
date of the document and are subject to change without notice. Any projections are based on a number of assumptions as
to market conditions and there can be no guarantee that any projected results will be achieved. Past performance is not a
guarantee of future results. The distribution of this document and availability of these products and services in certain juris-
dictions may be restricted by law. You may not distribute this document, in whole or in part, without our express written
permission.

DWS Distributors, Inc.

222 South Riverside Plaza Chicago, IL 60606-5808
www.dws.com service@dws.com

Tel (800) 621-1148
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