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European Private Infrastructure Debt

A capital efficient asset class for insurance companies

An anecdotal question among investors is whether the
market for private infrastructure debt will continue to
grow. From DWS'’s perspective, the rise in inflation levels
and interest rates has created an attractive macro envi-
ronment for private infrastructure debt. In an environ-
ment with late-cycle risks, it seems sensible to investin an
asset class that can potentially add stability and resilience
to an overall portfolio.

At DWS, an asset has to meet the following criteria to be
classified as infrastructure:
= Assets that provide an essential and/or highly
valued service to the economy or community,
= Assets in a regulated operating environment or
an environment with high barriers to entry for
competition,
= The potential to generate a stable, predictable in-
come stream, and
= Assets that are backed by tangible assets.

In particular, the first criterion is a fundamental reflection
of the resilient characteristic of private infrastructure
debt. The financial development of infrastructure assets is
usually lowly correlated to the overall business cycle.
Even in times of crisis and market stress, a natural de-
mand subsists for electricity or fast broadband. As a re-
sult, solar/wind parks or fibre optic networks should

continue to generate stable cash flows to service out-
standing debt.

The European infrastructure market has substantially
transformed over the recent years. Historically, institu-
tional investors allocated strongly in “Core” infrastructure
loans e.g. financing to utilities, prime airports or public-
private partnerships (PPPs).

After the Global Financial Crisis (GFC) in 2007/08, the low
interest rate environment made investments into private
infrastructure debt quite attractive. The introduction of
Basel III also resulted in a reduction of long-term lending
activity by banks.

The financing gap was quickly bridged with capital from
institutional investors, particularly from the insurance
segment. The possibility to achieve attractive positive
risk-adjusted returns in an environment with negative
base rates has significantly increased appetite to add ex-
posure to Core Infrastructure Debt. As a result, this has
however led to margin compression after the end of the
European debt crisis. Consequently, yield levels, espe-
cially in the renewable energy space, receded.

To maintain return levels that can provide an attractive
premium over comparable publicly-held corporate bonds,
many investors started to go down the risk spectrum by
considering infrastructure categories such as “Core-Plus”,
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“Value-Add” or “Opportunistic”. However, segments like
Core and Core-Plus remain most relevant for insurance
companies, as usually only high-quality private senior in-
frastructure loans can be associated with lower capital
charges (e.g. in the context of Solvency II).

Increased investment opportunities with ESG flavour
Private infrastructure debt is largely associated with en-
ergy transition, digital modernisation and social change.
Investors have the opportunity to finance specific infra-
structure projects or medium-sized infrastructure compa-
nies. The ongoing demand for financing can also lead to
increased sector diversification. In Europe, the current en-
ergy crisis has emphasised the need to become energy in-
dependent and less reliant on fossil fuels, especially from
countries outside the European Union.

Similarly, there are other sectors in need of transfor-
mation. The Covid crisis has made it clear that there is a
strong need for the availability of secure, reliable and fast
broadband, which will require the expansion of fibre optic
networks and 4G/5G telecommunication towers. There is
also great demand for social infrastructure.

By 2027, the EU green transition will require EUR 349bn
investments each year in the transport, buildings, power,
and industrial sectors. Part of this will be financed by the
EU, leaving an investment gap of EUR 250bn to meet these
targets and require private sector support.2

From our point of view, investments in private infrastruc-
ture loans offer investment opportunities that appear
aligned with the European transformation initiative.

Over the past decade, for example, the market has experi-
enced an increased supply of ESG-focused infrastructure
loans and strong interest from institutional investors for
investments in sustainability-themed investment sectors.
While the annual transaction volume of ESG loans was
only EUR 17.5 billion in 2012, it has grown to EUR 84 bil-
lion in 2022 with the trend to rise further over the coming
years.3

On average, ESG transactions already account for approx-
imately 60% of the infrastructure loan supply (see chart).
This development is accompanied by steadily increasing
sector diversity. Accordingly, investors can theoretically
be provided broad and diversified access to the European
infrastructure loan market with a focus on ESG. This can,
therefore, allow asset managers to develop portfolios with
a focus on traditional sectors such as renewable energy or
transportation, but also innovative sectors such as digital
infrastructure, social infrastructure, waste to energy, data
centres or electric charging stations.

Economic advantages of infrastructure loans
DWS believes that private infrastructure loans can offer
the following financial benefits to investors:
=  Consistentilliquidity premium compared to
equivalent publicly-traded corporate bonds,
=  Low historical default and loss rates to liquid
corporate bonds with similar credit quality,
=  (Credit profile with a relatively high degree of resili-
ence including periods of rising inflation, and
= Lowly correlated to default rates of non-financial
corporate bonds.

SUSTAINABLE INFRASTRUCTURE DEBT issuance breakdown by sectors 2012-2022 €85bn of ESG related
debt opportunities in
Debt Issuance EURbn 2022
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M Digital Infrastructure (Fibre optic, Towers, Data Centers) W Renewables (Wind, Solar, Hydro, Biomass, Geothermal) B Transport (Rail)
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2Source: State of Climate Action 2022 |State of Climate Action 2022 | World Resources Institute (wri.org); Climate & Company study for Agora Energiewende “Critical

review of the potential contribution of the European Commission proposal for an EU Recovery and Resilience Programme and a new Multiannual Financial Framework

to achieving the objectives of the Green Deal and the 2030 and 2050 climate targets”

‘;Smn‘cc: DWS, InfraDeals download, as of December 2022. Past performance is not indicative of future returns.

This information is subject to change at any time, based upon economic, market and other considerations and should be construed as a
recommendation. Past performance is not indicative of future returns. Forecasts are not a reliable indicator of future performance. Forecasts are
based on assumptions, estimates, opinions, and hypothetical models that may prove to be incorrect.
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The current interest rate environment is certainly not
comparable to the low interest rate environment of the
last decade. Investors are currently facing a market envi-
ronment of rising inflation and interest rates. As a result,
the Euribor 6-month interest rate has increased by more
than 400 basis points since the beginning of 2022.

Over the past 18 months, we have seen a significant in-
crease of target returns for senior infrastructure loans,
driven by the rise in base rates. Investors can therefore
again achieve yield levels that were accessible almost 10
years ago.

Spread development in basis points for private
infrastructure loans (Europe)
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The ability to invest in fix and floating rate loans also al-
lows investors to position themselves more defensively
towards future interest rate changes. Regardless of the in-
terest rate environment, private infrastructure loans with
senior investment grade quality should realise a premium
of 100-150 basis points over comparable liquid corporate
bonds.

Infrastructure loans with investment grade quality gener-
ally have similar historical average default rates as non-
financial corporates with similar credit quality. However,
below investment grade infrastructure loans have signifi-
cantly lower default rates compared to their non-financial
corporate counterparts. According to Moody’s data in the
following charts, the average historical default rate for
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infrastructure loans rated BB/Ba2, is less than half the
level of non-financial corporate bonds with the same
credit rating.

One year default and loss rates infrastructure loans

Default rate Loss rate
0.15% 0.07%
0.09% 0.06%
0.38% 0.15%
0.82% 0.50%

In addition, senior infrastructure loans have higher recov-
ery rates compared to non-financial corporate bonds due
to the real asset collateral in the event of a default.

Comparison recovery rates infrastructure loans and
corporate bonds

Senior Senior Sub-
Secured Unsecured ordinated
68% 57% 34%
55% 38% 33%
Consequently loss rates are comparable between

infrastructure loans and non-financial corporates with
investment grade credit quality. Loss rates are however
significantly lower in the speculative-grade segment of
the market for infrastructure debt

The resilient nature of infrastructure loans is also evident
over time. In case of financing for infrastructure projects,
the amortising repayment structure leads to a constant
improvement in the credit profile with a flattening effect
for cumulative default levels.
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It is important to note that the default and loss rates listed
above are based on historical data for the past 37 years.
Investors need to be mindful whether historical default
rates are representative for the current market
environment. For example, the rating agency Fitch
expects default rate of 2.50-3.50% in 2023 for speculative
corporate bonds in Europe. This is expected to increase to
3.0-4.0% in 2024.4

Average cumulative default rates

-

Infrastructure loans BBB Corporates BBB

Infrastructure loans BB

Corporates BB

The key factors why default and loss rates are lower for
infrastructure loans is driven by key characteristics spe-
cific to the asset class. For example, borrowers are usually
well-funded mono- or oligopoly businesses. In addition,
revenues are very often contractually guaranteed includ-
ing inflation linkage, while demand is inelastic.

Rolling average 5-year default rates

Infrastructure loans Corporate Bonds
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As part of the underwriting process, lenders can also
require the inclusion of financial covenants, to ensure the
payment of interest and principal over time. Loans are
also secured with real assets, which gives investors better
possibilities to recover a significant amount of their
nominal capital in case of a restructuring or default
scenario.

The asset class is also suitable for investors in an
environment of rising inflation, as very often the
contractual framework agreements enable companies to
adjust prices in line with inflation. As a result, revenues
are partially or fully hedged against changes in inflation,
which means that loan repayments and interest payments
have a more stable long-term profile.

In addition, default rates of infrastructure loans are lowly
correlated to default rates for corporate bonds, which also
makes the asset class interesting from a diversification
point of view. For example, the 1-year default rate on
infrastructure loans has a correlation of 0.47 to non-
financial corporate bonds.

In summary, the investment case for private
infrastructure loans becomes particularly evident when
considering default and loss rates. With a relatively lower
risk profile compared to liquid corporate bonds, when
considering default and loss rates but also default
correlations, private senior investment grade
infrastructure loans can deliver an illiquidity and
complexity premium in the range 1.0-1.5% p.a.

A simple calculation illustrates the attractiveness: the
spread of private infrastructure loans in the BBB range
are almost 32 times higher than the average historical 1-
year loss rates. For equivalent liquid corporate bonds the
number is only 17x, which highlighted the strong risk-ad-
justed nature of private infrastructure loans.

When conducting the same comparison for BB ratings the
spread for private infrastructure loans is 27 times higher
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than the average historical 1-year loss rates. On the liquid
side for non-financial corporates it is only 6 times.

The comparison is already impressive on the basis of av-
erage historical loss rates. Given the expectations for de-
fault rates over the next 12-24 months as outlined earlier
in the paper, the investment case for infrastructure loans
becomes even more evident, especially when looking at
the higher quality part of the market.

YTM in comparison to historical loss rates: Private Infra-
structure Debt vs. Non-financial Corporate Bonds
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Margin in comparison to historical loss rates: Private Infra-
structure Debt vs. Non-financial Corporate Bonds
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Source: S&P 2021 Annual Infrastructure Default And Rating Transition Study

This information is subject to change at any time, based upon economic, market and other considerations and should be construed as a
recommendation. Past performance is not indicative of future returns. Forecasts are not a reliable indicator of future performance. Forecasts are
based on assumptions, estimates, opinions, and hypothetical models that may prove to be incorrect.
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Solvency II regulation

Since 2017, the Solvency II regulation has allowed inves-
tors to apply reduced capital charges for infrastructure in-
vestments under certain conditions. This applies to both
types of infrastructure exposure, i.e. equity and debt
(bonds and loans).

Under Solvency Il there are basically four options how pri-
vate infrastructure loans can be treated from a capital re-
quirement perspective in relation to spread risk:
1. Loan is guaranteed by a public institution, which
qualifies for a spread stress factor of 0 (zero),
2. Loan is provided to a Qualifying Infrastructure
(QI) project,
3. Loan is provided to a Qualifying Infrastructure
Company (QIC), and
4. Infrastructure loans that do not fall under any of
the first three categories can be classified as Non-
Qualifying Infrastructure.

Category 1 is usually associated with project finance
transactions, which can be at a municipal or regional level,
but can also be related to the financing of international ex-
port businesses. Due to the complex nature of such loans,
public guarantees are quite common for this type of fi-
nancing. While this can lead to advantageous capital treat-
ment under Solvency II, the range of such financing oppor-
tunities is often limited, as these segments are usually still
heavily dominated by banks due to their high capital effi-
ciency under Basel III.

On the other hand QI and QIC offer greater sector diversity
with usually higher margins for lenders. Additionally, the
spread stress factor for these types of loan opportunities
is significantly reduced, which results in a high degree of
capital efficiency for insurance companies, also in com-
parison to other asset classes such as publicly-traded cor-
porate bonds.

June 2023

But even if infrastructure loans do not fall under catego-
ries 1-3, risk-return profiles and diversification opportu-
nities can be quite attractive for investors. For example,
by going down the capital structure and across the risk
spectrum, investments into junior infrastructure debt can
deliver a higher level of income, while the underlying pro-
ject remains stable from a credit and cash flow perspec-
tive.

Spread stress factor for QI and QIC loans in comparison to liquid
corporate bonds

Spread stress factor (%)

Modified or Spread duration
Corporate Bonds A Corporate Bonds BBB
Corporate Bonds NR* Ql
Qlc

In order to apply reduced capital requirements for the
spread risk of private infrastructure loans, insurance com-
panies are obliged to assess the suitability of such invest-
ments based on defined criteria.

For example, QI loans need to prove that cash flows gen-
erated by the infrastructure asset are sufficient enough to
service all financial obligations even under stress scenar-
ios. On the other hand, QIC loans need to provide evidence
that the majority of their income is linked to an infrastruc-
ture asset and based within the European Economic Area
(EEA) or the OECD.
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For both QI and QIC other criteria, that go beyond project
or company-specific requirements, there are also insur-
ance company considerations. They need to provide evi-
dence that infrastructure loans are to be held until ma-
turity. The spirit of the regulatory framework under Sol-
vency Il emphasises that the insurance company is ac-
countable for the assessment of infrastructure loans and
cannot outsource this to a third-party (e.g. asset man-

ager).

Furthermore, the loan itself has to meet certain criteria. If
the loan has an official external rating, it needs to be of in-
vestment grade quality. However, if the loan is unrated,
which is usually the case, the loan has to be senior within
the capital structure.

Investment managers with expertise in insurance regula-
tion can assist insurers with a proper assessment of QI
and QIC loans under Solvency II. This can serve as guid-
ance for insurance companies when classifying such in-
vestments as part of the internal audit and accounting
process. Through a checklist insurance companies can
provide sufficient evidence to support why an investment
has been classified as QI or QIC to justify the application of
areduced spread stress factor.

Compared to traditional liquid asset classes, private infra-
structure debt investments are not only potentially attrac-
tive from an economic perspective but also offer regula-
tory benefits.

Next to the attractive risk-adjusted nature of the asset
class, evident in the premium over equivalent publicly-
traded bonds with low historic default and loss rates, it is
also a capital efficient investment from a regulatory per-
spective. In particular senior infrastructure loans can ben-
efit from regulatory upside when considering YTM/Mar-
gin levels in relation to the spread stress factor. It also al-
lows for an efficient matching of long-term liabilities,
clearly beneficial to insurance companies with a life back-
ground.

June 2023

Yield comparison to spread stress factor: QI and QIC loans versus
other asset classes
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Treatment of private infrastructure loans under
risk-based capital (RBC) regimes in Asia-Pacific

Unlike Solvency II in Europe, most RBC regimes in Asia-
Pacific do not allow for reduced capital charges for quali-
fied infrastructure debt investments that would reflect the
potentially lower credit risk of loans collateralized by in-
frastructure assets with stable cash flows. Hence, loans to
infrastructure (project) companies are usually treated in
the same way as other uncollateralized loans made to cor-
porates. However, also some jurisdictions in Asia-Pacific
are currently exploring more beneficial capital charges for
qualified infrastructure investments including Japan,
Hong Kong and Singapore. Also, South Korea’s new K-ICS
regime already allows for reduced capital charges for
some infrastructure investments.

In absence of a dedicated capital charge, an infrastructure
loan is treated in the same way as any other loan subject
to a capital charge for its credit/spread risk. This capital
charge can cover both the default-related credit risk and
the risk of non-default-related spread widenings and is
typically either determined by a factor-based or - in most
cases — a stress-based approach. In a factor-based ap-
proach, there are prescribed capital charges for aloan that
typically depends on its credit rating (if any). In a stress-
based approach, an insurer typically has to re-revalue the
loan using a prescribed credit spread widening that again
mostly depends on the loan’s credit rating. The capital
charge is then defined as the loan’s decrease in value due
to the stressed credit spread. Some RBC regimes do not
require a full re-valuation of the loan but also allow for a
simplified duration-based approach to approximate the
loan’s decrease in value based on its (credit) duration.

Like other private loans, infrastructure loans are typically
not rated by an external rating agency and only a few RBC
regimes in Asia-Pacific allow for the use of internal ratings
when determining a loan’s capital charge.

RBC implementation by country

Jurisdiction Risk-based capital regime (Expected)

effective date

Life and General Insurance 2013
Capital Standard (LAGIC)

C-ROSS Phase I 2022
Hong Kong RBC (HKRBC) 2024
Indonesia RBC 2017
Economic Value-based 2025
Solvency Regime

Risk-based Capital 2024
Framework

Philippines RBC 2 2017
Singapore RBC 2 2020
K-ICS 2023
T-ICS 2026
Thailand RBC 2 2019

In the absence of any rating, unrated loans would typically
be treated like exposures rated BBB/BB, i.e. somewhere
in the cross-over segment between investment grade and
high yield instruments. Under those RBC regimes that will
largely be based on the ICS (such as Japan, Korea and Tai-
wan), the capital charge also depends on the seniority of a
loan with subordinated loans being treated like preferred
equity, typically being subject to a higher capital charge.
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Summary

While Infrastructure Debt remains an attractive asset class for institutional investors, investors can now realise poten-
tially higher returns due to the increase in base rates. From a relative perspective, there would be a preference for
senior debt loans as yields are now at a level last observed almost a decade ago and the credit profile remains highly
resilient. Furthermore, DWS also has the view that the current paradigm of elevated interest rates in Europe is unlikely
to change over the short- to medium-term as Central Banks are not likely to reverse the current hiking cycle while
inflation does not move back to target levels in a sustainable way. This environment would therefore support these debt
instruments.

Throughout multiple crisis periods--the European Debt crisis, Brexit, Covid pandemic, and Ukraine war--Senior Infra-
structure Debt has demonstrated long-term cash flow certainty as the asset class is lowly correlated to business cycles,
particularly throughout bearish credit periods. In addition investors can benefit from the following economic ad-
vantages:

= Consistentilliquidity premium compared to equivalent publicly-traded corporate bonds,

= Low historical default and loss rates in comparison to liquid corporate bonds with similar credit quality,
= (Credit profile with a relatively high degree of resilience including periods of rising inflation, and

* Lowly correlated to default rates of non-financial corporate bonds.

In addition to the mentioned economic advantages, private Infrastructure Debt offers attractive opportunities to insur-
ance companies regulated under Solvency II. Private infrastructure loans model to be an efficient way to actively man-
age long-term liabilities while benefitting from reduced capital charges under the Solvency II framework. Despite the
risk averse credit characteristics, insurance investors can harvest a premium against liquid sovereign and corporate
bonds. As for Asia-Pacific, some countries have already aligned (e.g. South Korea) or are in the process (e.g. Japan, Hong
Kong and Singapore) of aligning their local regulatory framework for insurance companies with elements of Solvency
Il regulation. Over time this might also lead to lower capital charges when investing into private Infrastructure Debt.
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Important risk information

DWS is the brand name of DWS Group GmbH & Co. KGaA and its subsidiaries under which they do business. The DWS legal entities offering
products or services are specified in the relevant documentation. 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 for information/discussion purposes only and does not constitute an offer, recommendation or solicitation to conclude a
transaction and should not be treated as investment advice.

This document is intended to be a marketing communication, not a financial analysis. Accordingly, it may not comply with legal obligations
requiring the impartiality of financial analysis or prohibiting trading prior to the publication of a financial analysis.

This document contains forward looking statements. Forward looking statements include, but are not limited to assumptions, estimates,
projections, opinions, models and hypothetical performance analysis. No representation or warranty is made by DWS as to the reasonableness or
completeness of such forward looking statements. Past performance is no guarantee of future results.

The information contained in this document is obtained from sources believed to be reliable. DWS does not guarantee the accuracy, completeness
or fairness of such information. All third party data is copyrighted by and proprietary to the provider. 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.

Investments are subject to various risks. Detailed information on risks is contained in the relevant offering documents.

No liability for any error or omission is accepted by DWS. Opinions and estimates may be changed without notice and involve a number of
assumptions which may not prove valid.

DWS does not give taxation or legal advice.

This document may not be reproduced or circulated without DWS’s written authority.

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

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.

For investors in Germany and Europe:

© 2023 DWS International GmbH /DWS Investment GmbH

For investors in the UK:

Issued in the UK by DWS Investments UK Limited which is authorised and regulated in the UK by the Financial Conducty Authority.

© 2023 DWS Investments UK Limited

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

© 2023 DWS Investments Hong Kong Limited

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

© 2023 DWS Investments Singapore Limited

In Australia, this document is issued by DWS Investments Australia Limited (ABN: 52 074 599 401) (AFSL 499640). The content of this document
has not been reviewed by the Australian Securities and Investments Commission.

© 2023 DWS Investments Australia Limited

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.
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