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Private infrastructure and business cycles
Private infrastructure is a defensive asset class, but it tends to react to macroeconomic
changes in multifaceted ways.

_ For a diverse asset class like private infrastructure,
benchmark returns can only provide limited insights.
_ Infrastructure tends to be supported by long-term
demand and dividend predictability, but much also
depends on sector and contract profiles.
_ Across different macroeconomic scenarios, an
infrastructure portfolio with complementary
characteristics may help to improve risk-adjusted
returns.

Hamish Mackenzie
Head of Infrastructure
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ow do private infrastructure assets perform across
a wide range of macroeconomic scenarios? It is a
question increasingly asked by institutional investors. This partly reflects current market conditions. It is also
partly because private infrastructure is still a relatively new,
complex and diverse asset class. When pondering how to
optimize their strategies, investors frequently rely on historical correlations between changes to the macroeconomic
cycle and total returns for the asset class in question. In the
case of private infrastructure, though, benchmark availability
is limited, so historical return analysis can only go so far.
Moreover, much depends on the sector of exposure, the
underlying contractual structure of the asset, and the strategic approach an investor may take.

(in which economic growth, inflation and interest rates all
remain low) and stagflation (in which growth is low but inflation and interest rates rise over the medium term). We then
analyzed how private infrastructure has historically performed
in a changing macroeconomic environment with the help of
big data, while also taking into account traditional macro-economic statistics and results from a benchmark-return analysis,
explained in greater detail below.
Specifically, we started by analyzing the volatility in demand
across various European sectors, mainly relying on Eurostat
data for the period 2005-2016. From it, we concluded that
demand for infrastructure on average historically tended to
be less volatile than for other sectors. However, not all infrastructure sectors revealed the same resilience to business
cycles in our analysis. Some sectors, including for example
essential services, such as regulated water networks, education or healthcare, exhibited solid demand characteristics and
low volatility historically. Other sectors appeared to be more
exposed to a downturn, but also appeared to be supported
by solid underlying long-term growth trends, which help
reinforce demand fundamentals. For example, sectors such
as airports or public transportation are typically positioned
to capitalize on healthy long-term growth trends, but may be
exposed to some volatility in the short term compared with
other areas such as essential services.

For purposes of this discussion, we take a slightly different
approach. To start with, we believe that most appreciate private
infrastructure assets for their perceived defensive characteristics. What is often less clear is what types of assets may have
the potential to perform better as longer-term risks materialize.
To help figure this out we developed four long-term macroeconomic scenarios for the Eurozone (indicative archetypes). See
chart 1 for details.
In addition to a base-case and a goldilocks scenario, we also
felt it important to differentiate between secular stagnation
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For the second step in our analysis, we relied on our proprietary
database comprising over 300 infrastructure companies with
publicly available data.1 We tried to understand how changes
in the macroeconomic environment may filter through the
capital structure of assets across different sectors and used
a panel regression analysis2 of operating performance, capital expenditure (capex), leverage and free cash flow, with key
macroeconomic variables including gross-domestic-product
(GDP) growth, inflation and interest rates for purposes of that
evaluation. The knowledge gained from this analysis supports
our view that income may well be predictable across most
infrastructure sectors, but the source of this resilience to
change varies in the macroeconomic environment.

By contrast, "core-plus strategies" target infrastructure assets
with still moderate but slightly higher risk-return characteristics. They provide cash-flow visibility, but also have potential
for some capital appreciation. An operational energy-fromwaste business with an additional development component
would be a typical example. In our analysis, core-plus infrastructure income has exhibited the ability to recover inflation in the long-term, while it only showed limited ability to
absorb fundamental changes in interest rates in valuations.
At the same time, income for core-plus assets has historically
demonstrated the potential to grow at a multiple of gross-domestic-product (GDP) growth, thus supporting income and
driving valuations in periods of economic growth, generally
associated to rising interest rates. Growth may help offset the
potential impact of increasing interest rates on valuations in
the long term.

More specifically, our analysis found that regulated sectors
including water networks or electricity grids evidenced a
somewhat solid level of resilience across most parts of the
capital structure. Some other sectors, including for example
airports or healthcare evidenced an overall long-term neutrality to macroeconomic changes across the capital structure
and flexibility in operating performance, capex or leverage
offering the potential to preserve dividend predictability.
Other sectors, including ports, waste management, toll roads
and rail freight have also historically demonstrated long-term
dividend predictability, but also experienced some exposure
to the macroeconomic cycle, particularly for operating performance and leverage. We believe this may represent a risk
in case of a downturn, but also an important opportunity for
growth and value creation in periods of economic expansion.

All this work, in turn, allowed us to model how different
assets might do in the four long-term macroeconomic scenarios for the European economy outlined above. It helped
us define an indicative, optimal strategic portfolio allocation
across core and core-plus strategies for each scenario when
looking at synchronized changes in GDP, interest rates and
inflation. From our analysis, we determined that short-term
changes in the macroeconomic cycle, such as a recession,
remain an important factor in tactical investment decisions,
but these tended to have more limited repercussions on private-infrastructure performance when investing for the longer term.

In our view, a helpful way to think about this may be to consider two different, widely used types of infrastructure-strategy styles. "Core strategies" are typically viewed as potentially having lower risks. Regulated water networks in mature
markets would be one example. Such assets have historically
provided a significant component of income yield, somewhat
predictable and regulated revenues, as well as a longer-term
investment horizon. However, the bond-like characteristics
of such assets also make asset valuations quite sensitive to
changes in interest rates. An increase in bond yields may cap
valuations for core assets, even if, with a time lag, most regulatory frameworks allow for both inflation-indexed user tariffs,
and the recovery of increases in interest rates.

Across long-term macroeconomic scenarios, we believe
that infrastructure investors may be able to benefit from
constructing portfolios diversified across core and core-plus
assets (see chart 2). We also feel that core, regulated infrastructure is key to balance systemic risk in a portfolio and
to hedge against interest-rate changes in the long term, but
capital-growth potential may be limited. In our base case,
we believe that interest rates should remain lower for longer
to support economic growth. In this context, considering an
allocation to core-plus infrastructure, where assets may still
exhibit a predictable dividend component but also be positioned for some growth, may help to improve risk-adjusted
returns longer-term.

1 Mostly, this is because these infrastructure companies are listed. We used their financial performance in the past to see how comparable private infrastructure
assets might do in the future.
2 A panel regression analysis is a widely used statistical method to identify whether one set of variables (such as, in this case, GDP growth) appears to have an
identifiable and significant impact on another set of variables (such as capital expenditure by infrastructure companies in various sectors).
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Four long-term macroeconomic sCenarios for Europe
Our scenarios are intended as indicative archetypes. The goal is to see how different types of private infrastructure assets might
perform over a wide range of plausible outcomes.

Macro scenario
(10-year)

GDP growth (real*)

Inflation (CPI**)

Interest rates
(10-year government bond)

Goldilocks scenario

High

Low

Low

Base case

Moderate

Low/ Moderate

Low/ Moderate

Secular stagnation

Low

Low

Low

Stagflation

Low

High

High

* In economics, a real value is adjusted for inflation.
** Consumer price index (CPI)
Sources: Oxford Economics, Eurostat, DWS Investment GmbH as of May 2019

Indicative optimal infrastructure portfolios
Our analysis suggests that building infrastructure portfolios with complementary characteristics can help boost risk-adjusted
returns in all four scenarios.

28%

36%
64%

Core strategies

Secular stagnation

Goldilocks scenario

Base case

56%

72%

44%

Stagflation

40%
60%

Core-plus strategies

Source: DWS Investment GmbH as of May 2019
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GLOSSARY
A benchmark is an index or other value against which an investment's performance is measured.

A hedge is an investment to reduce the risk of adverse price
movements in an asset.

Capital expenditure (Capex) are funds used by a company to
acquire or upgrade physical assets such as property, industrial
buildings or equipment.

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

Correlation is a measure of how closely two variables move
together over time.

Leverage attempts to boost gains when investing through the
use of borrowing to purchase assets.

The Eurozone is formed of 19 European Union member states
that have adopted the euro as their common currency and
sole legal tender.

A recession is, technically, when an economy contracts for
two successive quarters but is often used in a looser way to
indicate declining output.

Free Cash Flow (FCF) is a measure of financial performance
calculated as operating cash flow minus capital expenditures.
It shows how much cash a company is able to generate after
deducting the money required to maintain or expand its asset
base.

Stagflation is the combination of the words "stagnation" and
"inflation," referring to a period where inflation is high while
the economy is stagnating.
Volatility is the degree of variation of a trading-price series over
time. It can be used as a measure of an asset's risk.

The term Goldilocks economy refers to a state of the economy,
where there is neither a threat of inflation due to an overheating
economy, nor a threat of a recession.
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.
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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 performance 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 product information 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. It is 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, projections, 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
Publisher: DWS Investment GmbH, Mainzer Landstraße 11-17, 60329 Frankfurt am Main, Germany
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 document in good faith and on the following basis.
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
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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 point in 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, completeness 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 not investment 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 contrary 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 not insured 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
Publisher: DWS Investment GmbH, Mainzer Landstraße 11-17, 60329 Frankfurt am Main, Germany
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