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The corporate green bond renaissance

Financing climate transition plans

IN A NUTSHELL
—Green bonds, social bonds, sustainability bonds and sustainability-linked bonds have grown a
combined 43% CAGR between 2014 and 2023 to represent approximately 14% of the global

fixed income market.t
Michael Lewis

Eséd of Research  —Green bonds are the most popular segment of sustainable debt instruments in the fixed income
universe, with issuance accounting for 55% of the entire sustainable bond market. The next
largest category being sustainability bonds at 20%.2

— Within the green bond universe, corporate green bonds capture approximately half of the total
ESG-labelled universe.> We expect this dominance to persist as green bonds become an
important instrument for companies’ climate transition planning and target setting to achieve

Jay Joshi net zero.

Research Institute  —The lion’s share of green bond proceeds is directed towards renewable energy, green buildings,
energy efficiency and clean transportation projects. Lagging far behind is the use of proceeds
for water, land use, biodiversity, the circular economy and climate adaptation projects. This
imbalance may be recitified as governments, particuarly in Europe, promote nature restoration
and the circular economy.

—Two of the most important factors driving the green premium, whereby a green bond is priced
with a yield below the conventional bond, is the credibility of the green bond and the issuer.*
The EU Green Bond Standard which applies from this December, should help to strengthen
credibility within the green bond market and hence encourage the appearance and persistence
of a green premium, or greenium.

— Large carbon emitting companies in Europe are often faced with higher borrowing costs, which
can be mitigated when these companies invest in activities that promote sustainability>. This
would imply a financial incentive for corporates to adopt climate transition plans, set targets
for net zero and possibly issue green bonds.

—For investors, there is evidence® that green bond issuance can not only increase institutional
investor appeal for the issuer, but that it can also benefit equity returns of the issuer.

Introduction

In this paper, we focus on corporate green bond issuances to show how this segment has become one of the most important parts of
the ESG-labelled fixed income universe. This paper is organised into three sections. The first section examines the current market
landscape and specifically the characteristics of corporate green bonds. The second section explores the distinct yield characteristics
of green bonds relative to conventional bonds. The final section assesses how standards are being developed to enhance the integrity
of green debt instruments.

1 Environmental Finance (March 2024)

2 Barclays Research (August 2024)

3 Barclays Research (August 2024)

4 European Central Bank (September 2022). Pricing of green bonds: drivers and dynamics of the greenium

5 De Nederlandsche Bank (August 2024). Carbon-intensive companies pay ever higher market interest rates
6 Journal of Corporate Finance (April 2020). Do shareholders benefit from green bonds
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1 / Market landscape

Green bonds dominate the sustainability bond universe

The sustainable bond market encompasses green bonds, social bonds, sustainability bonds and sustainability-linked bonds. Combined
their issuance has grown by 43% CAGR between 2014 and 2023 to represent approximately 14% of the global fixed income market.”
While the Covid-19 pandemic led to a pick-up in social bond issuance by public sector entities in response to the health emergency,
green bonds continue to constitute around 50% of the total sustainable finance debt market8.

Figure 1: Sustainable bond market issuance volume per year in USD bn
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Source: Barclays Research, Bloomberg Finance LP (August 2024). Data up to September 2024 includes estimates from Bloomberg Finance

Corporates make up the lion’s share of green bond issuers

While corporates have dominated the issuance of green bonds over the past few years, this was not always the case. From the first
green bond issuance in 2007, sovereigns and supra-nationals such as the World Bank were typically leading the way. According to a
recent IMF study®, the number and size of corporate green bond issuance in a country increases after a sovereign bond issue. In
addition, where a sovereign bond issuance occurs, it can improve the quality of green verification standards in the corporate bond
market. This then supports best practice when it comes to green bond reporting and verification. In addition, sovereign bond issuance
can also improve liquidity and yield spreads for corporate bonds.

Today, corporates account for around a half of the annual issuance of green bonds,° Figure 2. We expect the dominance of corporate
green bond issuance to persist as more and more companies set climate transition plans which will need to be funded, possibly through
green bonds. Such transition plans outline how a company is aligning its business operations with a 1.5°C pathway, which includes its
strategy to reduce greenhouse gas emissions using science-based targets. According to CDP1%, the number of companies setting climate
transition plans has grown to just over 5,900 in 2023, an increase of 44% over the previous year with approximately 8,200 more
companies planning to create a climate transition plan by 2025.

7 Environmental Finance (March 2024)
8 Barclays Research (August 2024)
2 IMF (June 2024). Sovereign Green Bonds: A Catalyst for Sustainable Debt Market Development?
10 Barclays Research (August 2024)
11 CDP (June 2024). 1.5°C still the goal: businesses disclosing climate transition plans jumps nearly 50%
Forecasts are based on assumptions, estimates, views and hypothetical models or analyses, which might prove inaccurate or incorrect
For institutional and registered representative use only. Not for public viewing or distribution.
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Given the sizeable investments required for the energy transition and to reach the 2030 UN Sustainable Development Goals, corporate
green bond issuance can provide a useful indicator as to where investment flows are being channelled. This can be tracked by
examining the financing objectives of a specific green (or social) bond programme. We find that a majority of green bond proceeds are
directed towards renewable energy, green buildings, energy efficiency and clean transportation projects, which combined typically
capture around 75% of the green bond proceeds earmarked by green bonds, Figure 2.

At the same time, we see only a small share of green bond programmes focused on climate adaptation and nature-related projects.
However, given the increasing focus by investors and corporates in the areas of biodiversity, water, land use and the circular economy,
these projects may become a more important area of green bond programmes in the future.

Figure 2: Global green bond market by issuer type and use of proceeds
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Given the predominance of green bond proceeds targeting renewable energy, energy efficiency and clean transportation, Figure 3
outlines specific examples of corporate green bond programmes by sector and the various relevant project and funding objectives.

Figure 3: Case studies of corporate bond issuance and Use of Proceeds (UoP)
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Forecasts are based on assumptions, estimates, views and hypothetical models or analyses, which might prove inaccurate or incorrect
For institutional and registered representative use only. Not for public viewing or distribution.
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When it comes to the credit rating, Figure 4, more than four-fifths of the green bond market falls within the investment grade category.
From a currency perspective, euro-denominated green bonds tend to account for more than half of the annual green bond issuance
and including the US dollar this rises to approximately 80%.

Figure 4: Global green bonds by rating and currency
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Corporate green bonds are capturing a rising share of the total corporate bond market

The growing importance of the corporate green bond market is reflected in the rising market capitalisation of the (euro) green bond
market compared to the overall conventional bond market. According to this measure!?, green bonds outstanding are equal to just
over one-tenth of the conventional bond market, compared to 3.3% at the end of 2019, Figure 5.

Alongside corporate climate transition plans, regulation, particularly in Europe, may also help spur further growth in the corporate
green bond market. For example, the EU Corporate Sustainability Reporting Directive which came into force last year sets out reporting
obligations relating to sustainability and for those companies with climate transition plans and the requirement to disclose and report
their transition plans according to the EU Taxonomy. This ensures there is a common definition as to what is defined as environmentally
sustainable activities.

Figure 5: Market cap of corporate green bonds as percentage of conventional corporate bonds
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Index Value Unhedged EU (LECPTREU Index). Green bond: Bloomberg MSCI Euro Corporate Green Bond 5% Capped Index (I135197EU Index)

12 “Bloomberg Barclays MSCI Euro Corporate Green Bond 5% Capped” is used as the proxy for the green bonds market and “Bloomberg Euro Investment Grade
Corporate Index” for the conventional bond market
Forecasts are based on assumptions, estimates, views and hypothetical models or analyses, which might prove inaccurate or incorrect
For institutional and registered representative use only. Not for public viewing or distribution.
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To get a better understanding of the corporate green bond market, we compare euro investment grade (IG) corporates versus euro
corporate green bond indices across sectors, rating and duration. When it comes to sector exposure, the conventional corporate bond
market is roughly equally distributed, except for core financials, which makes up approximately a third of the market, Figure 6.

In contrast, the green bond market is dominated by utilities, banking and real estate, which account for almost 90% of the corporate
green bond market, compared to just about half of the conventional bond market. The large share of utilities and real estate, tallies
with the disproportionate share of green bond use of proceeds related to renewables, green buildings and energy efficiency projects.
Meanwhile, the large share of core financials may reflect the role banks play as intermediaries, issuing green bonds and using the
proceeds to fund environmental initiatives.

Figure 6: Euro IG Corporates vs Euro Corporate Green Bonds
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Forecasts are based on assumptions, estimates, views and hypothetical models or analyses, which might prove inaccurate or incorrect
For institutional and registered representative use only. Not for public viewing or distribution.
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2 / Market characteristics: The greenium

The term greenium, or green premium, describes the idea that investors are willing to pay a premium to hold a green bond rather than
a conventional bond. This is reflected in better funding conditions for green bond issuers, thus lower yields for green bonds?3.

When examining the characteristics between the European sovereign and the corporate bond market we find:

1)  Within the sovereign bond market, a greenium has been a long standing feature of this market but its size in basis points is
on the wane

2) Asimilar trend can be found in the corporate bond market, but the greenium is often a function of the credibility of the green
bond and/or the issuer

3) The investment returns profile of green corporate bond almost matches that of conventional bond

Sovereign greenium

We first examine the greenium within the sovereign space, using twin-bonds issued by the Federal government of Germany. The twin
bond concept is essentially the government issuing two bonds with identical coupon and maturity dates, but one focuses on financing
green projects while the other for conventional use. The twin-bonds thus enable an easy like-for-like comparison and an ability to
establish whether a greenium exists in the market. Courtesy of the additional transparency on allocated green spending in the Federal
budget, green Federal securities should enjoy a lower yield than conventional Federal securities.

In Figure 7, we track the yield of the 2030 Green Federal Bond issued by Germany, alongside the yield of its conventional twin. We find
that up until the first quarter of 2022 the Green federal bond yield was trading in negative territory after which the yield has climbed
steadily to reach 2.0% by the fourth quarter of 2022 and has remained close to this level ever since. The lower image in Figure 7 tracks
the greenium whereby values above zero indicate the green bond yield is lower than the conventional bond yield, and hence a positive
greenium. We find that there has been positive and persistent greenium although it has been trending lower over time.

Figure 7: Sovereign greenium: twin bunds
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13 European Central Bank (September 2022). Pricing of green bonds: drivers and dynamics of the greenium
Forecasts are based on assumptions, estimates, views and hypothetical models or analyses, which might prove inaccurate or incorrect

For institutional and registered representative use only. Not for public viewing or distribution.
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To see if this trend of “declining sovereign greenium” is specific to this bond or has occurred across multiple Federal Bonds issued by
the German government, we examined across off other twin-bonds, Figure 8. We find that, the current greenium is at the lower end
of its 12 months’ range. This seems to support the idea that for sovereign bonds a positive greenium exists but its size is moderating.
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Corporate greenium

To assess the greenium for corporate bonds, we start by examining the option-adjusted spread (OAS) spread between a green and a
conventional bond index. The reason to examine the OAS instead of the yield reflects that frequently bonds embed options that impact
the bond’s value, while yields might not always accurately reflect a bond’s monetary value or be comparable. Rather than simply
looking at the discounted cash flows of a bond between its issuance and maturity, the OAS adjusts the bond’s z-spread for its embedded
options4,

In Figure 9, we assess the OAS of the Bloomberg MSCI Euro Corporate Green Bond 5% Capped Index. Except for a Covid-19 induced
spike in early 2020, the OAS was broadly range-bound until September 2021. However, from its peak in September 2022 the spread
has been moderating ever since. Using the OAS technique on the two indices!s, we see a persistent and positive greenium until the
end of 2020. The appearance of a negative greenium in early 2021 peaks around September 2022, which coincides with the rising
interest rate cycle. While the negative greenium has persisted, its size has also moderated over the past 18 months, However, the
difference in the sectoral composition of the two indices, as mentioned earlier, is likely to contaminate the quality of comparison.

Another approach to resolve this comparison challenge is to examine twin bonds from a company with similar economic characteristics
such as maturity, duration, seniority and coupon-type. To achieve this, we examined the spread between green bonds and
conventional bonds of three individual issuers from three distinct sectors: utilities, automobiles and real estate. These findings show
the occurrence of both positive and negative greeniums across the term structures of these three issuers. This confirms the finding
that the greenium for corporate bonds is typically unstable and varies depending on factors such as issuer type, region, currency, rating
and sustainability criteria.

Credibility of corporate green bonds

Analysis from the ECB reveals that the credibility of the green bond and the issuer are two of the most important drivers of whether a
greenium exists. This typically means a positive greenum tends to exist where the green bond is verified and certified by an external
review and/or the issuer type is, for example, a utility funding renewable energy projects. However, reporting on the impact of green
bonds is wildly inconsistent and difficult for investors to digest. Only around 12% of issuers’ reporting is at the bond-level, with details
on the projects they support, according to a BloombergNEF review of US$126 billion of green bonds across 83 issuers in 15 markets.
As a result, the wide dispersion of greenium (or lack of it) should not be surprising within the corporate bond market.

14 European Central Bank (September 2022). Pricing of green bonds: drivers and dynamics of the greenium
15 For the Conventional Index we examined the Bloomberg Euro Aggregate Corporate Total Return Index Value Unhedged and for the green bond index we
used the Bloomberg MSCI Euro Corporate Green Bond 5% Capped Index
Forecasts are based on assumptions, estimates, views and hypothetical models or analyses, which might prove inaccurate or incorrect
For institutional and registered representative use only. Not for public viewing or distribution.
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Figure 9: Measuring the corporate greenium
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Performance of the green corporate bonds versus conventional corporate bonds

In addition to examining the development of the greenium, we assess whether the existence of the greenium implies investing in green
bonds comes at the cost of financial performance. This may occur since a green bond with the same economic characteristics as a
conventional bond may have a lower yield. In Figure 10, we assess the returns performance of the Euro IG corporate index and the
Euro corporate green bond indices.

This shows that these two indices have been closely tracking each other for the few years up to the end of 2021 suggesting that
investing in green bonds does not come at the cost of financial performance. However, we can see a slight divergence in performance
from the beginning of 2022. This coincides with a tightening in the global interest rate cycle. This likely reflects the sector composition
of the green bond index compared to the conventional corporate bond index with the former composed of a higher weight to the real
estate sector.

We also examined the statistical relationship between monthly returns of green bonds versus conventional bonds over the last five
years. Notably, the correlation is almost 1x, with barely any difference between the two despite the underlying composition of the
green bond index being significantly different to the conventional bond index.

Forecasts are based on assumptions, estimates, views and hypothetical models or analyses, which might prove inaccurate or incorrect
For institutional and registered representative use only. Not for public viewing or distribution.
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Figure 10: Performance of the euro corporate green bond index versus conventional bond
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Forecasts are based on assumptions, estimates, views and hypothetical models or analyses, which might prove inaccurate or incorrect
For institutional and registered representative use only. Not for public viewing or distribution.
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A recent study?6 has found that large carbon emitting companies in Europe are faced with higher borrowing costs as compensation for
the risks these companies are exposed to, such as carbon taxes or tightening government regulation to curb greenhouse gas emissions.
However, some of these higher funding costs can be mitigated when high emitting companies invest in activities that promote sustain-
ability. This would seem to imply a financial incentive for corporates to adopt climate transition plans, set targets for net zero and
possibly issue green bonds.

However, one of the concerns within the ESG-labelled fixed income universe has been whether corporate issuers deliver on their
promise to reduce greenhouse gas emissions via green bond issuance. This seems to be reinforced by analysis” which shows that
about one third of corporate green bond issuers are found to have a poorer environmental performance after their initial green bond
issuance. A similar level of concern has been cited around sustainability linked bonds and loans, whereby the monitoring and verifica-
tion of meeting sustainability performance targets may be compromised8. A more recent US study!® found that only 2% of U.S. cor-
porate and municipal green bond proceeds initiate projects with clearly novel green features.

For green bonds, these concerns are being addressed by green bond taxonomies and standards which are being introduced and/or
strengthened to improve the credibility of the green and ESG-labelled fixed income universe. Often these guidelines and principles for
green bond issuance have been around for some time2° but in certain jurisdictions they are being strengthened. For example, the EU
Green Bond Standard (EU GBS) which applies from December 2024.

Compared to the ICMA’s Green Bond Principles, the EU GBS applies stricter rules as to what is defined as a green project,
which are defined under the EU’s Taxonomy Regulation. The EU GBS therefore relies on the EU taxonomy to define green eco-
nomic activities and establishes the supervision by the European Securities and Markets Authority of companies to undertake pre- and
post-issuance reviews?!, In so doing it is hoped that companies adopting the EU GBS will not only bolster the credibility of the issuer
but also the verification of the use of proceeds to green economic activities both of which have been found to encourage the appear-
ance and persistence of a green premium. 22 We have seen in the past when new guidelines and principles are introduced, for example
in 2014 and 2016, this has helped maintain the momentum in ESG-labelled bond issuance. A renewed renaissance in green bond
issuance, particularly among corporate issuers, may therefore be about to unfold in the years ahead.

Green bond principles:

For green, social, sustainability and sustainability-linked bonds, principles and guidelines have been developed to build the integrity
of these markets. The most widely recognised industry standards are governed by the International Capital Markets Association
(ICMA) and date back to 2014 (green bonds), 2017 (social bonds), 2019 (sustainability bonds) and 2020 (sustainability linked bonds).

The ICMA’s Green Bond Principles are voluntary and ensure any green bond conforms to certain rules around the use of proceeds,
disclosure of project evaluation, management of proceeds and reporting. As part of the financing of the European Union’s Green
Deal, the EU Green Bond Standard was developed to ensure a uniform set of requirements were created such that to qualify as a
European Green Bond an issuer needs to comply with the following:

- Invest bond proceeds in activities which are in full alignment with the EU Taxonomy
- Provide transparency on proceeds allocation during the lifetime of the issuance

- Undertake an external review for all issuances aligned with the EUGBS and governed by the European Securities Markets
Authority (ESMA)

- The EU GBP regulation came into force in November last year and it will apply from December 2024

Time will tell to what extent the new EU GBS encourages a new wave of green bond issuance. However, history suggests
that Euroepan sovereigns may need to take the lead. If they do this may encourage corporate issuance to follow given
the IMF finding that the number and size of corporate green bond issuance in a country typically increases after a sovereign bond
issue.

16 De Nederlandsche Bank (August 2024). Carbon-intensive companies pay ever higher market interest rates
17 HKMA (November 2022). Greenwashing in the corporate green bond markets
18 DWS Research Institute (February 2024). The road ahead for direct lending
19 NBER (September 2024). Green bonds: New label, same projects
20 Green bond standards and guidelines exist in many countries including China, Brazil, Kenya, Nigeria, India and Japan
21 The European green bond standard — supporting the transition
22 European Central Bank (September 2022). Pricing of green bonds: drivers and dynamics of the greenium
Forecasts are based on assumptions, estimates, views and hypothetical models or analyses, which might prove inaccurate or incorrect
For institutional and registered representative use only. Not for public viewing or distribution.
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This is likely to mean all eyes will be on a few European sovereigns such as France, Germany and Belgium to lead the way.
At the end of 2022, the total stock of green bonds issued by EU general governments reached €266 billion, equivalent to
1.7% of EU GDP.2 The two largest EU economies, Germany and France, have combined issued approximately 60% of all
European general government green bonds. However, when measured as a share of national GDP, Belgium leads Europe
in green bond issuance, Figure 11.

These trends may herald a renaissance in corporate green bond issuance. For investors, the appeal of these fixed income

secutiries are also supported by evidence?* that green bond issuance can not only increase institutional investor appeal for the
issuer, but that it can also benefit the equity returns of the issuer.

Figure 11: Stocks of green and sustainability general government bonds* across Europe as a percent of national GDP
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* Sustainability bonds are where the proceeds can be either used for an environmental or social project
Source: Eurostat (2023). As of 2022, some European countries have not issued government green bonds including Finland, Portugal, and Greece

23 Eurostat (June 2023). Green and sustainability bonds issued by governments https://ec.europa.eu/eurostat/statistics-explained/index.php?ti-
tle=Green_and_sustainability_bonds_issued_by_governments
24 Journal of Corporate Finance (April 2020). Do shareholders benefit from green bonds
Forecasts are based on assumptions, estimates, views and hypothetical models or analyses, which might prove inaccurate or incorrect
For institutional and registered representative use only. Not for public viewing or distribution.
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Important information — For North America

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.

Environmental, social, and governance (ESG) criteria are a set of standards for a company's operations that socially conscious investors use to screen
potential investments: Environmental (how a company performs as a steward of nature); Social (how a company manages relationships with employees,
suppliers, customers, and communities); Governance (company's leadership, executive pay, shareholder rights, etc).

Green bonds: By issuing green bonds, issuers raise funds for environmental and social projects, for example ion the areas of renewable energies, energy
efficiency and water pollution control. Green bonds are mainly issued by multi-lateral organizations such as the World Bank, but increasingly also by
companies.

Bond investments are subject to interest, credit, liquidity and market risks to varying degrees. When interest rates rise, bond prices generally fall. Credit
risk refers to the ability of an issue to make timely payments or principal and interest.

Corporate bonds generally have a higher risk of default. This risk depends upon the particular corporation issuing the bond, the current market condi-
tions and governments to which the bond issuer is being compared and the rating of the company.

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 investment adviser, whether the investments and strategies
described or provided by DWS, are appropriate, in light of their particular 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 transaction 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 subsid-
iaries 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 transaction 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 investment are possible even over short periods of time. Further, investment in interna-
tional 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 denominated 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 decision, 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 assumptions, estimates, projections,
opinions, models and hypothetical performance analysis. The forward looking statements expressed 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 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. 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 recipients 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 investment objectives will be
achieved. Any securities or financial instruments presented herein are not insured by the Federal Deposit Insurance Corporation (“FDIC”) unless specif-
ically 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. DB may engage in transactions in a manner inconsistent with the views discussed herein. Opinions expressed
herein may differ from the opinions expressed by departments or other divisions or affiliates of DWS. This document may not be reproduced or circu-
lated without our written authority. The manner of circulation and distribution of this document may be restricted 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 restrictions.

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) mentioned 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 perfor-
mance is not a guarantee of future results. The distribution of this document and availability of these products and services in certain jurisdictions may
be restricted by law. You may not distribute this document, in whole or in part, without our express written permission.
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For investors in Bermuda: This is not an offering of securities or interests in any product. Such securities may be offered or sold in Bermuda only in
compliance with the provisions of the Investment Business Act of 2003 of Bermuda which regulates the sale of securities in Bermuda. Additionally, non-

Bermudian persons (including companies) may not carry on or engage in any trade or business in Bermuda unless such persons are permitted to do so
under applicable Bermuda legislation.

© 2024 DWS Group GmbH & Co. KGaA. All rights reserved. as of 10/14/24: 102807-1 (10/2024)
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