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The global implications of water shortages

Population growth, urbanization and voracious water use bring hazards and opportunities in

sectors such as agriculture and utilities.
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_75% of the earth is covered in water. But only 2.5% is
fresh water and no more than 1% is available to sustain
all terrestrial life and ecosystems.

_ Today, 25% of world GDP growth is from countries
facing chronic water shortages. By 2050, this is
expected to rise to 45%.

_DWS has developed a water risk score finding that
sectors likely to be most at risk are consumer staples,
utilities, energy and mining
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he World Economic Forum's 2019 Global Risks Report

ranks water crises among the top 10 risks in terms of

likelihood and impact. Estimates by the research com-
pany Trucost suggest a cost of 1.9 trillion dollars per year, when
including the full economic, social and environmental costs of
water pollution, flooding and drought. The true cost of one
cubic meter of water ranges from 0.10 dollars where water is
plentiful to 15 dollars in areas of extreme scarcity. Businesses
can take advantage of this wide range and align water use
with its availability.? While three quarters of the Earth is cov-
ered with water, only 2.5% is fresh water and less than 1% is
available to sustain all terrestrial life and ecosystems.®

Pollution, the loss of natural wetlands and the increasing fre-
quency of droughts are placing growing strains on the plan-
et's available water resources. Climate change exacerbates
these trends as does the overexploitation of natural aquifers
to meet water demand. In this regard, the countries of most
concern are China, India, Mexico, Spain, South Korea and the
United States.* Water stress is therefore increasing in inci-
dence within many parts of the world. The implications of
water scarcity stretch from the impact on human health, via
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hunger and disease, to shortages for key industries, such as
agriculture, and ultimately political stability. Inevitably these
are likely to have importantimplications for governments, cor-
porates, investors and populations.

Water use has been growing at more than twice the rate of
human population growth since the 1980s. This pressure on
water resources shows no sign of abating.® In the 20th cen-
tury, the world's population increased from 1.5 billion to 6.1
billion, or by 4.6 billion. In this century, the UN estimates that
the world's population will increase by 4.8 billion to reach 10.9
billion with 75% of this increase occurring in the first half of
the century. Of the anticipated 2.1 billion growth in global pop-
ulation between now and 2050, 58% is expected to occur in
Africa, with a further 33% of world population growth occur-
ring in Asia.®

This growth coinciding with increasing levels of urbanization
threatens biodiversity as well. In 1950, 30% of the world's pop-
ulation, or 751 million people, lived in cities. Today, this stands
at 55% or 4.2 billion. By 2050, 68% of the world's population
is projected to be urban. Just three countries - India, China

UN Chief warns of widespread ills from global water crisis (March 2018); https://www.apnews.com/278d9a84cff74c3a996c88fa2d8d69f3

FAO (2017) Water for sustainable food and agriculture http://www.fao.org/3/a-i7959e.pdf
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United Nations Population Division. World Population Prospects 2019

All opinions and claims are based upon data on 11/27/19 and may not come to pass. This information is subject to change at any time, based upon economic, market
and other considerations and should not be construed as a recommendation. Past performance is not indicative of future returns. Forecasts are based on assump-
tions, estimates, opinions and hypothetical models that may prove to be incorrect. DWS Investment GmbH
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and Nigeria - are likely to account for 35% of the growth in the
world's urban population between 2018 and 2050.

Currently, itis estimated that 1.7 billion people in 44 countries
are chronically short of water. By 2050, roughly half of the
world's population, or 4.9 billion people, will live in a country
where the lack of fresh water will be chronic or recurrent.®
Figure 1, using data from the World Resources Institute, shows
that at a country level, water stress is most acute in the Mid-
dle East. Other emerging-market countries, most notably
India, Chile, Mexico and Thailand are also likely to be severely
affected. While developed-market countries appear more
resilient at first glance, this masks significant divergences at a
regional level. For example, on the WRI water-stress measure®
the United States scores 1.85, placing it in the low-to-medium
risk category. However, looking more closely, New Mexico
(4.26) and California (3.72) are rated on par with the United
Arab Emirates and Spain, respectively.©

WATER-STRESS SCORES BY COUNTRY

Water stress and migration also pose risks to political stability,
particularly in emerging markets. A 2011 IMF study examined
the link between food-price inflation and anti-government
demonstrations across 120 countries between 1970 and 2007
It found that a 10% increase in food prices led to a doubling in
anti-government protests in low-income countries where food
constitutes a high share of total personal expenditures. To a
large degree, the Arab Spring in 2011 was arguably sparked
by the surge in grain prices at that time. Civil unrest has also
been an important factor contributing to global migration
trends. The international migrant stock as a percent of the
total population stands at 3.4%, compared to 2.8% during the
1990s.

These trends create risks for companies and their operations
in water-stressed regions, including their license to operate.
Indeed we have already witnessed beverage companies fac-
ing strong local opposition, for example in France and India,

Water stress is most acute in the Middle East. Other emerging-market countries, most notably India, Chile, Mexico and Thailand,

are also likely to be severely affected.
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M Low stress (0-1) W Low to medium stress (1-2)

B Medium to high stress (2-3)

B High to extremely high stress (3-5)

* The ratio of total withdrawals to total renewable supply in a given country or region. A higher score means more water users are competing for limited water

supplies.
Source: World Resources Institute as of 08/2019

7 World Urbanization Prospects 2018; United Nations Economics and Social Affairs Division

8 World Water Development Report 2019 (March 2019)

9 The water-stress measure compiled by the World Resources Institute (WRI) refers to the ratio of total withdrawals to total renewable supply in a given country
or region. A higher score means more water users are competing for limited water supplies.
10 World Resources Institute (August 2019). 17 countries, home to one quarter of the world's population, face extremely high water stress https://www.wri.org/
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T Arezki, R. ad Brueckner, M. 2011. Food prices and political stability. IMF Working Paper WP/11/62
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for their overuse of water resources. Today, 20% of global
gross domestic product (GDP) is produced in water-scarce
regions and this could rise to 45% by 2050.? However, there
are also business opportunities in these regions. The cloth-
ing industry demonstrates an extreme example of the high
water demands: the production process of a T-Shirt can take
up to 2,700 liters of water, illustrating the scope for efficiency
gains®

DWS has recently created a water-transition-risk score for com-
panies, combining data from Sustainalytics, ISS-Oekom, MSCI
and Trucost. Figure 2 depicts our findings thatthe sectors most
likely to be exposed to substantive water risks (companies
with E and F scores) are consumer staples, utilities, mining
(within the materials sector) and parts of the energy complex.
Conversely, there are plenty of examples of new or existing
technologies to mitigate water risks. Such solutions include
recycling waste water, rainwater harvesting, drip-irrigation
technology, precision planting and hybrid seeds, improved
infrastructure and pipes as well as introducing desalination
facilities. Companies with low or no exposure to water-scar-
city risks (A and B scores) or exposure to water-risk-mitigation
technologies can be attractive investments.

Agricultural products are, of course, key inputs for consumer
staples. As a result, this sector accounts for 70% of the world's
total freshwater withdrawal mostly through irrigation. How-
ever, some 60% of this is wasted due to leaky irrigation sys-
tems and the cultivation of crops that are too thirsty for the
environment in which they grow! Since more than 75% of
the world's food supply comes from just 12 plants and five
animal species, the world economy is exposed to high risks of
extreme crop failures or diseases.

For the third year in a row, there has been a rise in world
hunger such that the number of undernourished people has
increased to nearly 821 million in 2017 from around 804 mil-
lion in 2016. The most concentrated areas of undernourish-

12 World Water Development Report 2019 (March 2019)
13 World Wildlife Fund (January 2013). The impact of a cotton T-shirt

ment are in India, China, Pakistan, Ethiopia and Indonesia.
Climate change and population growth threaten to increase
the number of undernourished people worldwide by 40 to 170
million this century, according to the Intergovernmental Panel
on Climate Change (IPCC)¢ Increases in crop yield in higher
latitudes are likely to be outweighed by the negative impacts
onyields and hence production in lower latitudes, where most
agricultural-based emerging-market countries are located.

The investor and company sustainability association Ceres
has published an analysis describing which food companies
are making most progress towards a water smart future.” Of
the 35 publicly traded companies evaluated, 77% now specifi-
cally mention water as a risk factor in their financial filings, up
from 59% in 2017. Despite this growing awareness, effective
management of water risk still lags, with an average overall
company score of 38 out of 100. Meat companies, which are
particularly vulnerable to water risks, also continue to do the
least to manage them.

These trends emphasize the importance of investors and
companies assessing water risks and opportunities within
their investment decisions. Many sectors exposed to substan-
tive water risks, such as utilities, mining and energy, are also
affected by climate-transition risks. However, the consum-
er-staples sectoris an exception to this trend. While this sector
is less affected by climate-transition risks, it is even more so
impacted by climate change due to their exposure to water.

We are working on improving and eventually optimizing our
existing sector allocation in light of water-scarcity risks, along-
side other ESG themes, such as climate-transition risks in gen-
eral. As indicated above, moreover, there are companies and
sectors with the opportunity to benefit by offering solutions to
mitigate water shortages. Taking all this into account remains
important in our investment-decision process and something
we will continue to intensively work on in 2020.

14 Global Footprint Network (May 2019). Advancing the science of sustainability database

15 Food and Agriculture Organization of the United Nations. (November 2018). What is happening to agrobiodiversity?

16 Intergovernmental Panel on Climate Change (October 2018). Global warming of 1.5°C

17 Ceres (2019). Feeding ourselves thirsty; https://www.ceres.org/sites/default/files/reports/2019-10/FOT2019_Executive_Summary.pdf
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DWS WATER-STRESS SCORES BY SECTOR

Consumer staples, utilities, mining and parts of the energy sector are most exposed to substantive water risks. Potential winners

tend to be easier to identify at the subsector level.
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* The "water-transition-risk score" combines company data to evaluate each sector’s exposure to water risks.

Source: DWS Investment GmbH as of 11/2019

GLOSSARY

Aquifers are underground layers of water-bearing perme-
able rock, rock fractures or unconsolidated materials such as
gravel, from which water can be extracted using a well.

Consumer discretionary is a sector of the economy that sells
non-essential goods and services.

Consumer staples is a sector of the economy selling essential
products.

Emerging markets (EM) are economies not yet fully developed
in terms of, amongst others, market efficiency and liquidity.

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

Inflation is the rate at which the general level of prices for
goods and services is rising and, subsequently, purchasing
power is falling.

All opinions and claims are based upon data on 11/27/19 and may not come to pass. This information is subject to change at any time, based upon economic, market
and other considerations and should not be construed as a recommendation. Past performance is not indicative of future returns. Forecasts are based on assump-
tions, estimates, opinions and hypothetical models that may prove to be incorrect. DWS Investment GmbH
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Important Information - EMEA
The following document is intended as marketing communication.

DWS is the brand name under which DWS Group GmbH & Co. KGaA and its subsidiaries operate their business activities. Clients will be provided
DWS products or services by one or more legal entities that will be identified to clients pursuant to the contracts, agreements, offering materials
or other documentation relevant to such products or services.

The information contained in this document does not constitute investment advice.
All statements of opinion reflect the current assessment of DWS Investment GmbH and are subject to change without notice.

Forecasts are not a reliable indicator of future performance. Forecasts are based on assumptions, estimates, opinions and hypothetical perfor-
mance analysis, therefore actual results may vary, perhaps materially, from the results contained here.

Past performance, [actual or simulated], is not a reliable indication of future performance.

The information contained in this document does not constitute a financial analysis but qualifies as marketing communication. This marketing
communication is neither subject to all legal provisions ensuring the impartiality of financial analysis nor to any prohibition on trading prior to
the publication of financial analyses.

This document and the information contained herein may only be distributed and published in jurisdictions in which such distribution and
publication is permissible in accordance with applicable law in those jurisdictions. Direct or indirect distribution of this document is prohibited
in the USA as well as to or for the account of US persons and persons residing in the USA.

DWS Investment GmbH 2019

Important Information — UK

Issued in the UK by DWS Investments UK Limited. DWS Investments UK Limited is authorised and regulated by the Financial Conduct Authority
(Registration number 429806).

DWS is the brand name of DWS Group GmbH & Co. KGaA. The respective legal entities offering products or services under the DWS brand are
specified in the respective contracts, sales materials and other productinformation documents. DWS, through DWS Group GmbH & Co. KGaA, its
affiliated companies and its officers and employees (collectively "DWS") are communicating this document in good faith and on the following basis.

This document is a financial promotion and is for general information purposes only and consequently may not be complete or accurate for your
specific purposes. Itis not intended to be an offer or solicitation, advice or recommendation, 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.
It has been prepared without consideration of the investment needs, objectives or financial circumstances of any investor.

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. 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 suitability and appropriate, in light of their particular investment
needs, objectives and financial circumstances. We assume no responsibility to advise the recipients of this document with regard to changes
in our views.

We have gathered the information contained in this document from sources we believe to be reliable; but we do not guarantee the accuracy,
completeness or fairness of such information and it should not be relied on as such. DWS has no obligation to update, modify or amend this
document or to otherwise notify the recipient in the event that any matter stated herein, or any opinion, projection, forecast or estimate set
forth herein, changes or subsequently becomes inaccurate.

DWS does not give taxation or legal advice. Prospective investors should seek advice from their own taxation agents and lawyers regarding
the tax consequences on the purchase, ownership, disposal, redemption or transfer of the investments and strategies suggested by DWS. The
relevant tax laws or regulations of the tax authorities may change at any time. DWS is not responsible for and has no obligation with respect to
any tax implications on the investment suggested.

This document contains forward looking statements. Forward looking statements include, but are not limited to assumptions, estimates, pro-
jections, opinions, models and hypothetical performance analysis. The forward looking statements expressed constitute the author's judgment
as of the date of this document. 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 in this document.

PAST PERFORMANCE IS NO GUARANTEE OF FUTURE RESULTS.
© DWS 2019

Important Information - APAC

DWS is the brand name of DWS Group GmbH & Co. KGaA. The respective legal entities offering products or services under the DWS brand are
specified in the respective contracts, sales materials and other product information documents. DWS Group GmbH & Co. KGaA, its affiliated
companies and its officers and employees (collectively "DWS Group") are communicating this documentin good faith and on the following basis.
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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 Group, 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 constitute an offer, recommendation or
solicitation to conclude a transaction and should not be treated as giving investment advice.

DWS Group does not give tax or legal advice. Investors should seek advice from their own tax experts and lawyers, in considering investments
and strategies suggested by DWS Group. Investments with DWS Group are not guaranteed, unless specified.

Investments are subject to various risks, including market fluctuations, regulatory change, possible delays in repayment and loss of income and
principal invested. The value of investments can fall as well as rise and you might not get back the amount originally invested at any pointin time.
Furthermore, substantial fluctuations of the value of the investment are possible even over short periods of time. The terms of any investment will
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 transaction and not the summary contained herein. Past performance is no
guarantee of current or future performance. Nothing contained herein shall constitute any representation or warranty as to future performance.

Although the information herein has been obtained from sources believed to be reliable, DWS Group does not guarantee its accuracy, complete-
ness or fairness. No liability for any error or omission is accepted by DWS Group. Opinions and estimates may be changed without notice and
involve a number of assumptions which may not prove valid. All third party data (such as MSCI, S&P, Dow Jones, FTSE, Bank of America Merrill
Lynch, Factset & Bloomberg) are copyrighted by and proprietary to the provider. DWS Group or persons associated with it may (i) maintain a
long or short position in securities referred to herein, or in related futures or options, and (ii) purchase or sell, make a market in, or engage in
any other transaction involving such securities, and earn brokerage or other compensation.

The document was not produced, reviewed or edited by any research department within DWS Group and is notinvestment research. Therefore,
laws and regulations relating to investment research do not apply to it. Any opinions expressed herein may differ from the opinions expressed
by other DWS Group departments including research departments. This document may contain 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 Group as to the reasonableness or completeness of such forward looking statements or to any
other financial information contained herein.

This document may not be reproduced or circulated without DWS Group's written authority. The manner of circulation and distribution of this
document may be restricted by law or regulation in certain countries, including 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, including the United States, where such distribution, publication, availability or use would be con-
trary to law or regulation or which would subject DWS Group 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.

Unless notified to the contrary in a particular case, investment instruments are notinsured by the Federal Deposit Insurance Corporation ("FDIC")
or any other governmental entity, and are not guaranteed by or obligations of DWS Group.

In Hong Kong, this document is issued by DWS Investments Hong Kong Limited and the content of this document has not been reviewed by
the Securities and Futures Commission.

© 2019 DWS Investments Hong Kong Limited

In Singapore, this document is issued by DWS Investments Singapore Limited and the content of this document has not been reviewed by the
Monetary Authority of Singapore.

© 2019 DWS Investments Singapore Limited

In Australia, this document is issued by DWS Investments Australia Limited (ABN: 52 074 5699 401) (AFSL 499640) and the content of this doc-
ument has not been reviewed by the Australian Securities Investment Commission.

© 2019 DWS Investments Australia Limited
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