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Conclusion

• ESG investment has moved to a new third phase characterised by a degree of
consolidation and reorientation. Information will be key to this phase.
• Managing the ESG transformation will involve achieving consensus on ESG
definitions, and multiple initiatives for improved disclosure will continue.
• There is also likely to be a greater focus on measuring the “real world” impact of ESG
investment and better understanding the different types of associated risk.
• We believe that firms with a coherent ESG strategy are more likely, in general, to able
to navigate the complex global environmental and social problems ahead. This will be
important from a portfolio management perspective.
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Introduction

ESG investment has moved in recent years from a niche concern to a central
consideration for many investors. After the first two ESG investment phases – of
acceptance, then rapid growth – we have now entered a third stage.
This third phase of ESG investment is characterised by a degree of consolidation and
reorientation. Investors are becoming increasingly conscious of ESG investment
performance – both in terms of financial returns and “real world returns” (i.e. positive
effects on the world around us).
Information will be key to this third phase. It has always driven expectations about the
two traditional investment dimensions of business and economic development.
Information will also now allow us to assess the new third dimension to investment: the
limits that a deteriorating natural environment put on how investors and companies
can act. This exogenous reality of environmental (E) collapse may also demand a
different approach that more endogenous social (S) and governance (G) concerns.
ESG represents a major shift in the social, economic and financial environment, and
such regime shifts always raise questions about how investors should assess them. As
this report notes, there have been many studies into the effects of ESG on investment
returns, but any deductions here still need to be carefully qualified.
As with any investment, the relative performance of ESG investments will of course be
dependent on what you are comparing them against and on the time period chosen.
One example of the difficulties that investors face in evaluating performance is that
ESG investment ratings vary between rating agencies and have also changed over
time.
So, for all these reasons, any analysis or presentation of ESG performance (for
example, Figure 1) needs to be treated with great care. Similar measurement issues
apply to comparisons of ESG assets’ relative volatility.

Please use the QR code
to access a selection of other
Deutsche Bank CIO reports
(www.deutschewealth.com).
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. 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.
1

Figure 1: Average total return of S&P stocks by ESG rating
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Source: Bloomberg Finance L.P., MSCI, Deutsche Bank AG. Data as of July 8, 2022.
The chart bars give the annual performance of baskets of S&P stocks, created on the basis to their MSCI ESG ratings. As shown in the chart, these
baskets do not include similar numbers of stocks and this will affect any relative performance assessment. Average total return of S&P 500 stocks
with respective ESG ratings (Ratings refer to the latest ESG rating from MSCI, AAA=25 companies, AA=117 comps, A=151 comps, BBB=126 comps,
BB=53 comps, B=11 comps, CCC=2 comps)

So why invest on an ESG basis? One initial response might be
that it is better to invest in firms that are trying in some way to
address the complex environmental and social challenges faced
by the world, rather than those firms that appear to be ignoring
them.
This altruistic (if perhaps simplistic) response is likely to be
supported by practical considerations. We think that companies
with strategies to address environmental, social and
governance issues are likely, in general, to prove better at
navigating an increasingly complex environmental and
regulatory environment.
From a portfolio perspective, this ability of firms with ESG
strategies to navigate a difficult environment may be valuable.
Conversely, investing in firms without a coherent ESG strategy
may result in a bumpy ride over the longer term, with less ESGcompliant firms struggling to adapt to regulatory and other
developments. If this results in more chopping and changing of
investments to replace non-performers, this will have costs for a
portfolio – not least because “market timing” mistakes in
entering or exiting investments can be expensive.

ESG is increasingly seen as an additional level of quality
assessment on top of traditional economic and financial metrics.
Issues such as risk need very careful definition and analysis, for
reasons we discuss below. Investors will also continue to look
for new ways of measuring the real positive effects of ESG
investment on the world around us (e.g. on biodiversity, and via
understanding “nature as capital”).
But this is a journey that you need to be part of: ultimately, all
investment is ESG investment. Whatever the exact extent of
future global temperature rises or biodiversity loss,
environmental issues will not go away and social and
governance factors will also stay under the microscope. Against
this background, it is rational to take non-financial factors into
account when assessing investment, and digitalisation makes
accessing the information to do this easier. ESG investment has
become an effective way of adapting portfolios to this new
global reality.

Clearly, over the short-term, ESG strategies can however
underperform. This has been evident in 2022, with many ESG
strategies lagging their traditional non-ESG peers. This has
been mainly due to the fact that energy and defence-related
companies (gainers from the ripple effects of the
Russia/Ukraine war) are often excluded from ESG strategies.
ESG investment will continue to evolve. Provision of more
standardised data is only a first step and debate about how best
to incorporate ESG into investment processes will continue:
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Managing the ESG transformation

All economic and financial transformations reveal shortcomings
in underlying systems. Investors need to be particularly vigilant
at times of potential disruption. They need to understand both
its financial impact and the implications for the “real world”
economic activity.
ESG investing (which can be defined as following the
philosophy that investors should consider the impact that their
investment decisions will have on the natural world and on
society, as well as any financial gains that they might make)
represents such a financial transformation and is already
changing the way investors and markets assess the investment
environment. Investment expectations around ESG have in turn
changed as the sector has evolved. (In the discussion below, we
focus on individuals’ investments in liquid financial markets,
rather than non-liquid investment or institutional activity such as
bank financing.)

increasingly want to better assess risks and opportunities. Our
own surveys3 suggest that most investors do not expect ESG to
depress returns compared to previous expectations (Figure 2).
Our surveys also suggest that a majority of investors are keen
that their investment has a positive impact on the world.

Figure 2: Investors’ beliefs about the impact of
ESG on returns
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a) Performance measurement and beliefs
First-phase ESG investment focused on excluding certain stocks
or industries, largely because this was the only possible
approach given a lack of ESG-related data and definitions. Many
investors still follow this approach. One concern, therefore, is
how much such exclusions can detract from a portfolio’s
performance over the short and long term. (There are also valid
questions about what effects such exclusions, e.g. selling
individual stocks, will really have.)
During the recent second and third phases of rapid growth in
ESG investment, the discussion around ESG performance has
become more comprehensive and has expanded to include
initial assessments of long-term sustainable performance and
portfolio resilience to future environmental (or other) disruption.
Accompanying this, there have been a very large number of
studies about the links between ESG and investment
performance. As noted above, the results are likely to be heavily
dependent on the assets under consideration and the time
period surveyed, amongst other factors. Properly identifying
causation has also been a particular concern and can have
multiple dimensions, perhaps related to the investment process
itself – for example, whether the existence of liquid investment
flows (which can move out as well as in) can encourage more
ESG activity by companies.1
In fact, the importance of these studies is probably more in what
they do not say, rather than what they do. They do not, overall,
point to a negative relationship between ESG investment and
performance.
Recognised limitations around single studies have led to various
academic meta-studies (i.e. studies of multiple studies). For
example, one recent analysis by New York University Stern
School of Business2 looked at 245 studies published between
2016 and 2020, deducing that that 65% showed positive or
neutral performance compared to conventional investments
with only 13% indicating negative findings. But the results, even
of meta studies, can be interpreted in various ways.
Studies of ESG and investment performance have not come up
with definitive answers, but they do appear to have reassured
investors that ESG investment will not necessarily always
involve compromises around lower returns; as part of this more
mature third phase of ESG investment, investors also

38%

Higher return

No impact

Lower returns

Source: Deutsche Bank AG. Data as of April 2021.

b) Achieving consensus on ESG definitions
Investors need however to better understand the relationship
between ESG and performance. It is important to understand,
for example, whether any positive correlation between ESG and
performance is due to other factors – for example, an ESG
approach incidentally creating a “quality bias” in the securities
selected for investment.
To do this, we first need to address definitional problems.
With “traditional” investment, investors have established
definitions of stock and bond market indices and valuation
measures, for example. These largely reflect a common
understanding of what measures are most important – and have
not usually been driven by legal intervention. Reaching this
global consensus on how to assess “traditional” asset classes
has taken many decades, so progress made so far on ESG
metrics and industry disclosure can be seen as relatively rapid.
However, there remain major shortfalls in ESG assessment with
only very limited consensus on how to measure ESG for a given
asset, firm (or sector) and unresolved conceptual questions
about what exactly should be measured.
These discrepancies are evident in the variation of ESG ratings
between ratings providers (see Figure 3), particularly as regards
the “S” (social) and “G” (governance) measures.4
It should be noted, too, that while ratings can be a useful overall
signal, they may not adequately show underlying negative or
positive components. They are also, by definition, only as good
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Figure 3: Correlations of ESG ratings scores
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Source: MEF, Deutsche Bank AG. Data as of March 7, 2022.

as the data provided, which could unfairly penalise some
companies whilst overly supporting others, dependent on
regional reporting requirements. (For example, small companies
may find the necessary reporting more difficult, due to the cost
of obtaining and providing data, and this means that substantial
positive contributions by them may not be recognised.) There
are also technical issues around rating systems that need
attention: for example, as company reporting generally gets
better, rating improvements may lead to clusters of firms in the
upper percentiles of a rating distribution that make them
indistinguishable from each other. Rating methodologies are
likely to change to mitigate this fact, but this may in turn result
in volatility as measurement systems change. It is worth
underlining also that thematic and “real world” impacts are
never properly picked up by ratings alone: here the requirement
is for more underlying data, or specific information on positive
or negative actions (e.g. via taxonomy alignment, or norms
violations) as we discuss in the next section.
c) An emphasis on disclosure
Action from regulators to address such shortcomings has been
focused on encouraging more disclosure, while developing a
suite of ESG classification or definition frameworks. Disclosure
plans already go beyond ratings to look, for example, at broader
issues around ESG risks, corporate sustainability, environmental
impact and human rights/supply chains. Initiatives planned by
the Taskforce for Nature-related Financial Disclosures (TNFD),
the Taskforce for Climate-related Financial Disclosures (TCFD),
the EU’s development of Sustainable Finance Disclosure
Regulation (SFDR) and its Corporate Sustainability Reporting
Directive (CSRD) all demonstrate broad-based activity on this
front.

whether an activity is both helping to achieve agreed objectives,
and whether it “does no significant harm”) with the existing
company focus on financial risks and goals.
Discussions around disclosure and ratings are also taking place
in the context of financial sector regulation. For example, the
European Securities and Market Authority has recently (June
2022) published the results of a call for evidence on ESG
ratings, covering both ESG ratings providers and users.
Shortcomings identified by ESG rating users included complex
and unclear methodologies, and insufficient granularity of data.
Firms covered by ESG ratings also expressed concern about a
lack of transparency.
Initiatives to make the data more robust are all regional and it
will take time to fully implement a global framework. Without
that read-across, it will be difficult for firms to deliver against
competing regional standards and disclose comparable material
consistently. This could inadvertently lead to difficulties in
accessing global sources of finance and supply chains. (Even
within the most ESG-enthusiastic region – Europe – there are
marked differences in national practices.)
At an asset class level, there has also been an increase in
industry body demand for better metrics. The International
Capital Market Association has, for example, published new
guidance for sustainability-linked bond issuers focused on how
to select appropriate metrics. The recently-formed International
Sustainability Standards Board (ISSB) proposed standards may
also start to gain traction with financial market regulators.

However, the methodology for underlying assessment is more
developed in some areas (e.g. carbon emissions) than others
(e.g. ocean finance). There are also some methodological issues
that are unresolved globally, e.g. matching the EU taxonomy’s
“double materiality” concept (a company must look both at
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Next steps in ESG portfolio
management

Markets are currently focused on ESG ratings but
standardisation here will not solve all the conceptual problems
around ESG investment. More consistent ESG ratings will help
build a consensus about the relative importance of ESG-specific
factors but this consensus is certain to change over time.
Ratings are only one issue in building enhanced systems of
portfolio management.

idiosyncratic risk (i.e. price movements not associated with
overall market movements).

a) The different types of risk

The usual caveats must of course apply around time frames,
causality and the ability of past studies to predict the future: the
Russia/Ukraine war has reminded us, yet again, that major risk
events are often not foreseen and that the knock-on effects can
have a major impact on relative investment performance.
(Defence and energy sectors, for example, have both gained as
a result of the war. Because these two sectors are often
excluded from ESG strategies, many have underperformed in
recent months.)

Understanding risk will be central to this process of portfolio
management. Many different forms of risk exist in ESG
investment and investors need to be careful not to confuse
them.
From a portfolio perspective, it makes sense to focus first and
foremost on financial risk – the downside risk to the value of a
company, evident through volatility or measures such as value
at risk.
Financial risk is very different from the longer-term business risk
faced by organisations. These business risks can be classified in
various ways. (Figure 4 shows one common classification into
physical, transition, liability and contagion risks.) The study of
financial risk is more advanced than that of the other sorts of
risk and there is considerable existing academic literature on
this area. Some studies have focused on the link between
ratings and stock price volatility, looking at the impact of ratings
changes as well as overall ratings levels.5 Others have
broadened out to look at the link between ESG ratings and

Several studies point to higher ESG scores being associated
with lower level of risk regarding stock price volatility and
idiosyncratic risks6 and (in one study) higher social (S) scores
were associated with a reduction of the impact on asset prices
from the global financial crisis.7

Business risks are for the moment less well understood than
financial risks but are still important, most immediately in how
they are priced into the current price of a security – and over
what time periods. A recent study by our investment bank
colleagues has suggested that markets may price transition risk
as a more immediate threat, and physical risk as a longer-term
issue. Equities pricing for climate risks, for example, can often
be immediately affected by changes in company-level ESG
strategies and macro ESG policy decisions.8

Figure 3: Different types of business risk: one accepted classification
Type of risk

Physical risk:

Ecosystem services at risk
due to land use change,
the provision of water and
the stability of soils, such
as …

Transition risk:

In response to
biodiversity loss or land
degradation, such as …

… as a result of
Land and marine use
change
Climate change
Invasive species
Pollution
Overexploitation
Regulation
Policy
Technology
Consumer sentiment

Sector

Contagion risk

Litigation

Feedback cycle

Resultant financial risks

Capital
destruction
Disruption of
production
processes or
value chain

Credit

Raw material
price volatility

Market

Disruption of
activities

Liability risk:

In response to
biodiversity loss or land
degradation, such as …

Impact on clients

Adjustment or
relocation of
activities

Business

Liquidity

Pricing
externalities
Stranded assets

Source: CISL, Deutsche Bank AG. Data as of February 4, 2022.
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A different approach to assessing the markets’ approach to
business risk is to consider a company’s weighted average cost
of capital (WACC). One key assumption of ESG investment is
that better ESG scores will be reflected in a lower WACC (as
lenders see less risk of corporate and thus repayment failure).
There is already some evidence that a company’s environmental
rating will impact its WACC – but the effects will vary across
sectors and depend on the level of corporate disclosure.9

04

In the immediate future, investors may continue to approach the
problem of financial risk through looking at the apparent
relationship between ESG scores and stock price volatility.
Other proxy measures (e.g. carbon pricing) may be used to
assess business risk. There may also be room for more
discussion about the fundamental nature of risk in this new
environment – as was started by Keynes and Knight almost a
century ago.

Consensus on ESG assessment ratings is a necessary next step
and should help provide a better guide to firms’ exposure to
ESG-related risks. However, this is not the only issue and ESG
metrics will continue to evolve in many other areas too –
including better assessments of the “real world” impact of ESG
investments.

b) Measuring “real world returns”
Investors need to consider financial returns and risk, but they
will also want to be confident that their ESG investments are
making a material improvement to the environment or other
desired aspects of the world we live in: this, after all, is the real
point of ESG investment and what we refer to as “real world
returns”.
The challenge for a portfolio is to assess these “real world
returns” in a coherent way. Judging the environmental (or social
or governance) impact of an individual investment can be
difficult, let alone the optimum combination of them in a
portfolio. In a financial system which (rightly or wrongly) must
translate complicated “real world” situations into mathematical
analysis, this may be particularly difficult.
The highly important issue of biodiversity provides an example
of the complexities involved.10 At least six major approaches
assess corporate biodiversity footprints in different ways.
However, there may be common themes appearing, for
example, the concept of “natural capital” – i.e. seeing the earth’s
natural resources as akin to a “capital stock” which we need to
manage sustainably. The ENCORE approach (in full: exploring
natural capital opportunities, risks and exposure), for example,
provides a view of how economic activities might depend on or
impact this “natural capital”. Theoretical next steps here, for
example, could include rewarding corporates that enhance
“natural capital” and penalising those that reduce it: we can see
evidence of this approach in the May 2022 agreement by G7
Ministers of Climate, Energy and the Environment to implement
the System of Environmental Economic Accounting (SEEA).

Conclusion

ESG investment is entering a new phase of consolidation and
reorientation. With ESG increasingly central to investors’
portfolios, we all need a better understanding of the links
between ESG, portfolio returns and the different types of risk.

We do not expect a perfect solution to ESG measurement
issues. It is also clear that, even with a better assessment
system, individual highly ESG-rated stocks may not deliver
improved short-term returns or be immune from sharp
drawdowns. However, existing studies already suggest that ESG
strategies do not need to have a detrimental effect on long-term
returns.
At a broader level, we think that the case for ESG investment is
nonetheless still compelling and goes beyond the altruistic
appeal of investing in companies that want to find solutions to
the world’s problems – not just ignore them.
This is because the altruistic case for ESG investment is likely to
be supported by practical portfolio management considerations.
We think that firms with a coherent ESG strategy are more
likely, in general, to able to navigate complex global
environmental and social problems ahead. Identifying and
holding such firms may also reduce the market timing dangers
around portfolio changes.
Ultimately, all investment is ESG investment – portfolios will
have to reflect this.

Moving from such useful concepts to agreed and standardised
measure of investment impact will be difficult – and will of
course depend on external factors such improvements in our
understanding of environmental relationships and processes.
But better measurement here of “real world returns” may turn
out to be more important than refining more theoretical ESG
ratings structures.
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Glossary
Correlation is a statistical measure of how two variables move in relation to each other.
The Corporate Sustainability Reporting Directive (CSRD) is new EU legislation that strengthens and standardises disclosures by
around 50,000 companies operating in the EU on ESG issues.

ESG investing pursues environmental, social and corporate governance goals.
The European Securities and Markets Authority (ESMA) is an independent European Union (EU) Authority that contributes to
safeguarding the stability of the EU's financial system by enhancing the protection of investors and promoting stable and orderly
financial markets.
The International Capital Market Association (ICMA) represents 0ver 600 members active in international capital and securities
markets.
The International Sustainability Standards Board (ISSB) was set up in 2021 to establish of global baseline for sustainability-related
disclosure standards relevant to investors and other capital market participants.
Natural capital refers to the elements of the natural environment including assets like forests, water, fish stocks, minerals,
biodiversity and land.
The System of Environmental Economic Accounting (SEEA) brings together economic and environmental information into a
common framework to measure the condition of the environment, the contribution of the environment to the economy and the
impact of the economy on the environment.
The Sustainable Finance Disclosure Regulation (SFDR) was first introduced in 2018, obliging companies to disclose ESG metrics at
both an entity and product level (e.g. for supply chains). It will be superseded by the CSRD (see above).
The Taskforce of Climate-related Financial Disclosures (TCFD) has 31 members, representing both preparers and users of financial
disclosures.
TNFD stands for Taskforce on Nature-related Financial Disclosures, whose members seek to establish and promote the adoption of
an integrated risk management and disclosure framework to promote worldwide consistency for nature-related reporting.
Weighted average cost of capital (WACC) is a firm’s average cost of capital, weighted according the proportion of different sorts of
capital in its capital structure.

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. 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.
8

Important information
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 AG, 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. 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 investor. Investments are subject to generic 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.
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. 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 on the date of this report. 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.
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 which
may not prove valid, and may be different from conclusions expressed by other departments within Deutsche Bank. Although the information
contained in this document has been diligently compiled by Deutsche Bank and derived from sources that Deutsche Bank considers trustworthy and
reliable, Deutsche Bank does not guarantee or cannot make any guarantee about 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.
Before making an investment decision, investors need to consider, with or without the assistance of an investment adviser, whether any investments
and strategies described or provided by Deutsche Bank, are appropriate, in light of their particular investment needs, objectives, financial
circumstances and instrument specifics. When making an investment decision, potential investors should not rely on this document but only on what
is contained in the final offering documents 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 the investor may have entered into or may enter in 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.
Kingdom of Bahrain
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 other marketing of
such securities, derivatives or funds in the Kingdom of Bahrain. Accordingly, the securities, derivatives or funds may not be offered or sold in Bahrain
or to residents thereof except as permitted by Bahrain law. The CBB is not responsible for performance of the securities, derivatives or funds.
State 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.
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The offering of the Interests in 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.
United Arab Emirates
Deutsche Bank AG in the Dubai International Financial Centre (registered no. 00045) is regulated by the Dubai Financial Services Authority.
Deutsche Bank AG -DIFC Branch may only undertake the financial services activities that fall within the scope of its existing DFSA license. Principal
place of business in the DIFC: Dubai International Financial Centre, The Gate Village, Building 5, PO Box 504902, Dubai, U.A.E. This information has
been distributed by Deutsche Bank AG. Related financial products or services are only available to Professional Clients, as defined by the Dubai
Financial Services Authority.
State of Qatar
Deutsche Bank AG in the Qatar Financial Centre (registered no. 00032) is regulated by the Qatar Financial Centre Regulatory Authority. Deutsche
Bank AG -QFC Branch may only undertake the financial services activities that fall within the scope of its existing QFCRA license. Principal place of
business in the QFC: Qatar Financial Centre, Tower, West Bay, Level 5, PO Box 14928, Doha, Qatar. This information has been distributed by
Deutsche Bank AG. Related financial products or services are only available to Business Customers, as defined by the Qatar Financial Centre
Regulatory Authority.
Kingdom 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 (“Bundesanstalt für Finanzdienstleistungsaufsicht” or “BaFin”).Deutsche Bank AG, Brussels Branch has its registered address at
Marnixlaan 13-15, B-1000 Brussels, registered at the RPM Brussels, under the number VAT BE 0418.371.094. Further details are available on
request or can be found at www.deutschebank.be.
Kingdom of Saudi Arabia
Deutsche Securities Saudi Arabia Company (registered no. 07073-37) is regulated by the Capital Market Authority. Deutsche Securities Saudi
Arabia may only undertake the financial services activities that fall within the scope of its existing CMA license. Principal place of business in Saudi
Arabia: King Fahad Road, Al Olaya District, P.O. Box 301809, Faisaliah Tower, 17th Floor, 11372 Riyadh, Saudi Arabia.
United Kingdom
In the United Kingdom (“UK”), this publication is considered a financial promotion and is approved by DB UK BankLimited on behalf of all entities
trading as Deutsche Bank Wealth Management in the UK. Deutsche Bank Wealth Management is a trading name of DB UK Bank Limited. Registered
in England & Wales (No. 00315841). Registered Office: 23 Great Winchester Street, London EC2P 2AX. DB UK Bank Limited is authorised and
regulated by the Financial Conduct Authority and its Financial Services Registration Number is 140848. Deutsche Bank reserves the right to
distribute this publication through any of its UK subsidiaries, and in any such case, this publication is considered a financial promotion and is
approved by such subsidiary where it is authorised by the appropriate UK regulator (if such subsidiary is not so authorised, then this publication is
approved by another UK member of the Deutsche Bank Wealth Management group that has the requisite authorisation to provide such approval).
Hong Kong
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. To the extent that this document makes reference to any specific investment opportunity, its contents have not been reviewed.
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 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 nor has a copy of this document been
registered by the Registrar of Companies in Hong Kong and, accordingly, (a) the investments (except for investments which are a “structured
product”, as defined in the Securities and Futures Ordinance (Cap. 571 of the Laws of Hong Kong) (the “SFO”)) may not be offered or sold in Hong
Kong by means of this document or any other document other than to “professional investors” within the meaning of the SFO and any rules made
thereunder, or 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) (“CO”) or which do not constitute an offer to the public within the meaning
of the CO and (b) 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 in Hong Kong
(except if permitted to do so under the securities laws of Hong Kong) other than with respect to the investments which are or are intended to be
disposed of only to persons outside Hong Kong or only to “professional investors” within the meaning of the SFO and any rules made thereunder.
Singapore
The contents of this document have not been reviewed by the Monetary Authority of Singapore (“MAS”). The investments mentioned herein are not
allowed to be made to the public or any members of the public in Singapore other than (i) to an institutional investor under Section 274 or 304 of the
Securities and Futures Act (Cap 289) (“SFA”), as the case may be (as any such Section of the SFA may be amended, supplemented and/or replaced
from time to time), (ii) to a relevant person (which includes an Accredited Investor)
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pursuant to Section 275 or 305 and in accordance with other conditions specified in Section 275 or 305 respectively of the SFA, as the case may be
(as any such Section of the SFA may be amended, supplemented and/or replaced from time to time), (iii) to an institutional investor, an accredited
investor, expert investor or overseas investor (each as defined under the Financial Advisers Regulations) (“FAR”) (as any such definition may be
amended, supplemented and/or replaced from time to time) or (iv) otherwise pursuant to, and in accordance with the conditions of, any other
applicable provision of the SFA or the FAR (as the same may be amended, supplemented and/or replaced from time to time).
United States
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.
Germany
This document has been created by Deutsche Bank Wealth Management, acting through Deutsche Bank AG and has neither been presented to nor
approved by the German Federal Financial Supervisory Authority (Bundesanstalt für Finanzdienstleistungsaufsicht). For certain of the investments
referred to in this document, prospectuses have been approved by competent authorities and published. Investors are required to base their
investment decision on such approved prospectuses including possible supplements. Further, this document does not constitute financial analysis
within the meaning of the German Securities Trading Act (Wertpapierhandelsgesetz) and, thus, does not have to comply with the statutory
requirements for financial analysis. Deutsche Bank AG is a stock corporation (“Aktiengesellschaft”) incorporated under the laws of the Federal
Republic of Germany with principal office in Frankfurt am Main. It is registered with the district court (“Amtsgericht”) in Frankfurt am Main under No
HRB 30 000 and licensed to carry on banking business and to provide financial services. Supervisory authorities: The European Central Bank
(“ECB”), Sonnemannstrasse 22, 60314 Frankfurt am Main, Germany and the German Federal Financial Supervisory Authority (“Bundesanstalt
fürFinanzdienstleistungsaufsicht” or “BaFin”), Graurheindorfer Strasse 108, 53117 Bonn and Marie-Curie-Strasse 24-28, 60439 Frankfurt am Main,
Germany.
India
The investments mentioned in this document are not being offered to the Indian public for sale or subscription. This document is not re gistered
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.
Italy
This report is 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’Italia and CONSOB.
Luxembourg
This report is distributed in Luxembourg by Deutsche Bank Luxembourg S.A., a bank incorporated and registered under Luxembourg law subject to
the supervision and control of the Commission de Surveillance du Secteur Financier.
Spain
Deutsche Bank, Sociedad Anónima Española is 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 Anónima Española 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. This information has been distributed by Deutsche Bank, Sociedad Anónima Española.
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. This information has been distributed by Deutsche Bank AG, Portugal Branch.
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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 is a public company incorporated under German law and authorized to conduct banking business and
provide financial services. It is supervised by the European Central Bank (ECB), Sonnemannstraße 22, 60314 Frankfurt am Main, Germany and by
the Federal Financial Supervisory Authority (BaFin), Graurheindorfer Straße 108, 53117 Bonn, Germany and Marie-Curie-Strasse 24-28, 60439
Frankfurt am Main, Germany. The 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. Prospectuses may have been
published for certain of the investments mentioned in this document. In such a case, investment decisions should be made solely on the basis of the
published prospectuses, including any annexes. Only these documents are binding. This document constitutes marketing material for informational
and promotional purposes only and is not the result of any financial analysis or research.
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.
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