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Here at Commerz Real, we ask ourselves the following fundamental question: what does a future look like in which we as
humans want to live? When viewed in its entirety, the topic of infrastructure represents one of the crucial aspects in terms of
sustainably networking and designing environments. It forms the basis of our communities and links the major issues of our
time, such as energy supply, urban development and safeguarding prosperity.

Dear Readers,

aspite the social, political and economic challenges of recent years, infrastructure transformation is increasingly gaining
entum - and in Germany, for example, there is currently a huge need for investment.

lable expansion of roads, railways, waterways, electricity supply and telecommunication networks benefits
2 - the state, citizens and companies.

axcellence and a network of strong partners are needed to make this happen. At Commerz Real, we focus on
2chnologies and assets. In recent decades, we have developed comprehensive expertise in the areas of property
energies - two key segments with exceptional relevance for all aspects of infrastructure. It has long been clear
J renewable energies are inexplicably linked, which is why we need to develop holistic approaches tailored to
ase approaches support us on the journey to net zero and open up new income streams.

ovide a comprehensive picture of the global infrastructure market in this white paper, we have

eries. This first part examines the changing market and the opportunities it offers to institutional and
explores the influence of infrastructures on the energy transition, whereas part three centres on
cities.

d structured insights.
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50%

of the population associate the topic of infrastructure with transport and
mobility, according to a forsa study conducted on behalf of the Federal
Foundation of Baukultur in July 2023." It is, however, much more, as it connects
almost all areas of our lives. And does so around the world.

See page 21 for an explanation of references 4 — 23
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The core purpose of
infrastructure.

A fundamental definition.

The term ‘infrastructure’ refers to all public and private facilities that are classed
as being necessary for adequate service provision and economic develop-
ment. It is usually broken down into technical infrastructure (e.g. transport and
communication infrastructure, energy and water provision, disposal) and social
infrastructure (e.g. schools, hospitals, sport and recreation facilities, shopping
facilities, cultural amenities).®

Cornerstone of our society.

High-performance infrastructure is the basis of good and fair living conditions
in our communities. In its latest report, the Federal Foundation of Baukultur
goes as far as to say that ‘high-performance infrastructure is the cornerstone
of our democracy’.# It facilitates connections and networks at many different
levels. As such, the yardstick for measuring technical and social infrastructure

IS its availability. As this criterion is location-specific, however, it is not identical
everywhere. Instead, what matters is that services are easily accessible and - as
regionally and locally appropriate solutions - ensure fair living conditions.

Decarbonisation and resource efficiency.

This is about the global transformation to a holistically climate-friendly and
resilient infrastructure. In order to meet our climate targets and boost our resil-
lence, it is imperative that we maintain, renovate and expand existing infrastruc-
ture. What’s more, all construction projects need to make a future-oriented
contribution.?
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Transport

2lopment and transport
Sport routes

and rural mobility
ansport, trains)

and local roads

Information technology
and communhnication

Radio towers

* Networks

* Fibre-optic networks

o Satellites

* Data centres
 Telecommunication towers

o

Social (golden)
infrastructure

e Education and knowledge

* Health and social care

* Recreation and culture

« Community meeting places

o Justice and administration

» Civil protection and
emergency management

COMMERZ REAL

Blue/green
infrastructure

e Climate-friendly cities and
adapted spaces (e.g. roof
and facade greenery,
rainwater infiltration,
water storage facilities)

* Flood defence
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Investment demand by sector®

Africa
USD 6 trillion

The estimated global investment needed in infrastructure amounts to _
USD 94 trillion in the period to 2040.° According to Siemens Infrastruc- | Oceania

ture Transition Monitor, high speed is the only appropriate tempo, with USD. ot
cities and municipalities, companies and governments having a greater
collective responsibility than ever before for reshaping the world.” Investment demand by region®

See page 21 for an explanation of references 8—23
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‘The German economy is facing monumental
challenges. We now need the courage to move
away from the piecemeal approach and get the
country ready for the future.’

Michael Huther
Director of the German Economic Institute (IW)

COMMERZ REAL

600 billion euros.

This sum could enable Germany to make strides in
the next ten years in terms of improving the educa-
tion system, removing investment backlogs in cities
and municipalities, developing roads and railways
and facilitating decarbonisation. This is the finding
of a new study carried out by the German Economic
Institute (IW) in conjunction with the Macroeconom-
ic Policy Institute (IMK) and the Hans B&ckler Foun-
dation. Both institutes had previously estimated the
additional public investment needed over a ten-year
period in 2019; back then, they arrived at a figure of
at least 460 billion euros. Since then, the pressure
to invest has intensified, including as a result of the
Russian war of aggression against Ukraine.®

The challenges.

Although federal government spending is continu-
ously increasing, this does not translate into more
building work. Because even though spending

has risen by almost 70 per cent in absolute terms
compared with 2015, this has all been eaten up by
the inflation of recent years. And the need for invest-
ment is growing all the time.'©
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Sustainability

of infrastructure projects”

Holistic life cycle approach:
ptable in Efficient design of construction projects across the entire life
cycle. This includes, for example, sustainable materials, renewable
energies and recyclable construction materials.

Space-saving development:

New construction projects should not be developed on unused
land, but rather within existing structures in order to prevent further
space from becoming impervious.

Added environmental value:
Projects should make a positive environmental contribution, e.g.
ban green spaces and nature-based flood protection solutions.

COMMERZ REAL

More resilient structures.

A greater focus on resilience is required
in order to manage disruptions more
effectively.

The massive global shocks impacting
infrastructure, such as climate change, the
pandemic and cyberattacks, necessitate
the development of greater resilience, both
during crises and in more stable periods.
The price of inaction - in terms of human
lives, money and social disruption - could
be huge. According to a study commis-
sioned by the UN Office for Disaster Risk
Reduction, natural disasters cost the
countries affected an estimated USD 2.2
trillion between 1998 and 2017.”? Further-
more, managing COVID-19 in the United
States, which has fewer than three hospital
beds per 1,000 people, was far more chal-
lenging than in South Korea, where there
are more than 12 beds per 1,000 people.”?
Cyberattacks on critical infrastructure, such
as power grids in Ukraine and the SWIFT
global payment system, had devastating
consequences. Infrastructure that fails in
an emergency or that is unable to adapt to

changing circumstances can impede dis-
aster prevention, paralyse social cohesion
and throttle economic growth.

How does infrastructure need to be
developed (and improved) in order to
ensure its long-term existence?

The construction of new infrastructure to
reflect sustainability and resilience - and
the retrofitting of existing infrastructure
and its use with new operating models
(see the investment chapter ‘Types of
investment’) - has to potential to deliver
far-reaching benefits. In a report published
in 2019, the World Bank estimates that
low- and medium-income countries could
generate an economic benefit of USD 4.2
trillion by investing in more resilient infra-
structure. This equates to a return of USD 4
for every dollar invested. These benefits
can not only be generated by avoiding
costly repairs, but also by minimising the
Impact on the daily lives of millions of
people.®

10 — 23
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ructure ... and action!

Differing priorities.

According to a Siemens Smart Infrastructure survey,
citizens often support infrastructure transformation
until it starts impacting their immediate environ-
ment; this is referred to as the ‘not-in-my-backyard’
problem. They are often more concerned with the
direct consequences of infrastructure transforma-
lon, e.g. the loss of jobs or rising energy costs. Com-
les, on the other hand, frequently attach more
ortance to the long-term effects of infrastructure
ormation, e.g. the cost of new technologies
ecessity to adapt to a changing climate.”®

new collective culture.

gly fragmented and polarised society,
ommunity spirit becomes a central
uture. This might, for instance,
oolitical participation, such as
ely help shape an enlightened
that key strategic decisions
on and can transcend short

COMMERZ REAL

How should responsibility for making progress in the infrastructure transformation
be attributed?

31% 25% 17% 14% 13%
Regulatory Investors and Companies Political Citizens
bodies shareholders decision-makers

Source: Siemens Infrastructure Transition Monitor 2023

‘We are all responsible for infrastructure
transformation. Some people, however, have
greater influence to bring about change.’

Siemens Smart Infrastructure

n—23
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STIONS FOR

a Jeromin

Incumbent on business and society to demand such
conditions, but also to work actively on their devel-
opment and implementation.

— You are an expert on transformation financing.
How can genuine transformation succeed? Who or
hat is needed?

hared understanding of the status quo and the
ed aim is essential in order to make transforma-
uccess. A science-based debate is of great
ce in this regard, allowing actors from busi-
ety and politics to take part in an informed
orocess of negotiation concerning the
2eds to be taken. It is, of course, crucial
) keep sight of the social acceptability
d to create ongoing opportunities
yrticipation. One could write a

Why does Germany
need success stories?

dissertation about this question, which is why | can
hardly do it justice here. When it comes to financing
transformation, | can say that reliability in terms of
planning and expectations is imperative for financ-
Ing providers, especially as investments in this area
are usually made on a long-term basis.

— You are co-head of the Made in Germany 2030
initiative, which is funded by Stiftung Mercator.
When you think about Germany as a place to

do business, what challenges do you see, but
also what opportunities, and what can we start
doing today?

Germany’s economic strength is based on its high-
performance, competitive and diversified industry.
It can look back on a long history in this regard.
Whether mechanical engineering, electrical

COMMERZ REAL

Kristina Jeromin is an expert in
transformation financing and a member
of the German Federal Government’s
Sustainable Finance Advisory Committee.

12— 23
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FOREWORD

equipment or chemical manufacturing: all over the
country, you encounter businesses and products
with a long tradition that are synonymous around
the world with innovation and outstanding quality. It
IS no coincidence that the ‘Made in Germany’ label
enjoys such a superb reputation. In recent years

and decades, industrial companies have repeatedly
demonstrated their ability to change and adapt. De-
carbonising our value chain represents a transforma-
tional challenge, which we can make into a success
story by working together. Germany is gradually
becoming a climate-neutral industrial nation and is
linking this with its ambition to continue playing a
leading role on global markets with its products and
services. It is now imperative to mobilise the capital
required - and this is where Made in Germany 2030
comes in. The aim is to develop a cross-party strat-
egy for financing a competitive and future-proof
German industrial location. The recommendations
contained in this strategy are designed to underpin
an industry policy debate with regard to the expan-
sion of competitive and decarbonised value chains.
To be frank, | would replace the ‘start doing’ in the
guestion with ‘do’, as we are anything but ahead of
the game.

COMMERZ REAL

Do you have a paragon in mind when it comes

to possible pioneering roles in infrastructure
development or transformation?

| think it’s important to recognise that each and
every transformation is unique. | am often asked
what other financial markets do better than Germa-
ny when it comes to transformation financing. | don’t
think much of these comparisons. Every business
location has its own unique structure. How large is
the share of manufacturing? Is more capital pro-
cured through banks or via the capital market, etc.?
It is key that all actors involved are on board and
that they stick by the decisions taken when times
are more challenging and criticism becomes vocal.
Don’t get me wrong: we need to develop a healthy
tolerance of errors and remain ready to readjust. We
cannot, however, fall into the trap of believing that
we can turn back the clock - this would be economi-
cally and socially fatal.

13 — 23
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e investments

From an investment standpoint, not all infrastructure is the same.
The segment spans a multitude of investment opportunities. From
the choice of investment type and economic/social infrastructure

projects through to the compensation structure, there are innumerable
differences and unique characteristics.

14 — 23
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192 7%

The number of infrastructure funds on the
market rose from 263 in January 2021 to 662 in
October 2024.7

An in-demand market.
Investments in infrastructure are investments in the future. If
we consider the global investment market, we can once again
see a clear trend towards more infrastructure.

The Infrastructure Investment Network’s Global Investor
75 ranking reflects the commitment of the world’s 75 largest
investors and, as of December 2023, totals more than USD
723 billion in the infrastructure segment. Of this figure, almost
USD 300 billion originate in North America. At USD 512.7
billion, the allocation of pension funds in infrastructure invest-
ments takes first place, way ahead of other institutional inves-
tors. By comparison, insurance firms come in second at USD
93.6 billion. Overall, infrastructure accounts for 7.2 per cent
of AUM among the 75 largest investors; among the top ten
companies, this figure rises to 10.7 per cent.”®

The prospects are similarly optimistic: according to
Mercer’s 2024 Large Asset Owner Barometer, 54 per cent
of respondents are looking to increase their infrastructure
allocation.”

See page 21 for an explanation of references

ASSET CLASS cOMMERZ REAL £

An attractive
asset class.

15 — 23
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Diversification

80%

70% /\

Reduction High risk-
in portfolio adjusted
volatility returns
J High
Stable '
absolute
returns -
yields
Infrastructure
. . ) B Privat it
Inflation Low correlation with — p::z:ti zzlé'ty
protection other asset classes Real estate

Source: Pregin | Alternative Assets Data, Solutions and Insights

16 — 23
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ure market opening
2 jnhvestors.

More and more fund issuers are responding to the increasing demand
for infrastructure investments among private investors. Here, almost all

any funds in the retail segment that offer direct and diversified infra-
structure investments. Instead, the market exhibits three strategies:

T

Direct majority investments in assets

- today, this is restricted solely to
investments in the ‘renewable energies’
asset class

Fund-of-fund and/or co-investments in
the form of minority investments and/or
orivate debt

passive investments in listed

on individual investment goals, the
1.

funds advertise the benefits of investments in roads, trains, fibre optics,
data centres, social infrastructure, etc. However, there are not currently

direct

Link to
infrastructure
assets

indirect

COMMERZ REAL

Funds focusing on
direct investments in
infrastructure assets

Funds focusing on
private debt and/or
private equity

Equity funds
and ETFs

low

Diversification high

Figure: own chart

17 — 23
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The risk and return profile.

The complexity of the infrastructure segment at asset level.

|
|
| Opportunistic (20% +)
| * Private equity-style
- -  Short contracts, high « within the traditional
Risk and return profile | . within the traditiona
P | market risk  infrastructure sector
S AL R * Increased GDP risk « Often require substantial
* Mix of contractually assured * Returns are typically R&D contributions

. » cash flows and market risk * generated through greenfield
Core (6-9%) « Low competition investments,
Compensation mechanisms : I':‘_J”z gssu_red tcash ﬂ(k)V\és ry/ » Brownfield or greenfield * restructuring or substantial
Il loElAflIE e 1o NIl ALSIG S « Resistant to inflation/ « management investments
monopolies partially resistant to GDP

Public-private partnerships (PPPs)
These models offer the lowest risk, as the government

safeguards long-term financing and usage for public purposes;
this enables stable and predictable cash flows.

[
« Highly regulated sectors |
« Brownfield or PPPs |
e Resistant to inflation/ |
GDP | Greenfield
* Financing of the planning and overall
| construction of a facility
| * Relatively high risk, but with high

Regulated
In monopolised markets, e.g. grid-based infrastructure

(electricity, gas, water), prices are set by public-sector regulatory _ Brownfield potential returns

bodies in order to create stable investment conditions and oject phase « Financing of modernisation/expansion . As the construction phase progresses,

ensure long-term provision. projects for existing infrastructure the risk associated with the facility
» Predictable revenues ensure relatively decreases

Contractually determined Secondary stage secure ongoing returns

Without state involvement, private-sector contracts such as * Financing of established facilities, « Lower risk than greenfield, but also

power purchase agreements (PPAs) enable reliability and which usually only require maintenance lower expected returns

predictability through set purchase conditions, while limiting * Focus on generating stable, ongoing |

downside risks and, in some cases, leaving market opportunities returns |

open. » Comparatively low-risk investment ;

Usage-based . ‘ . . ‘ .

Projects with usage-based compensation, such as airports Low Low/medium Medium/high High

and toll roads, are extremely reliant on demand and economic

conditions; they offer potential in growth phases, but also Risk

harbour greater risks and higher fee payments in times of crisis.

Figure: own chart

18 — 23



ENT NEED RESPONSIBILITY ASSET CLASS COMMERZ REAL

ure Is King.
IS key.

to design our infrastructure with intelligence
equire us to think and cooperate at an
stitutional investors are indispensable in
nation. Innovative technologies and
which we will develop an efficiently
demands of tomorrow. Henning Koch
- anyone serious about genuine Ch'efciﬁﬁé'rvzeé‘;ﬂ'fé
aking an integrated approach
hings and look forward to

19 — 23
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consumption and resource
efficient and environmen-
processes. Although

y, it nonetheless
particular, resource
ion, i.e. the
maintaining the
ircularity. The
les, e.g. by
g, reuse,
essing of

how these risks may impact returns. What’s more, the
SFDR promotes the comparability of finance products
through the standardised disclosure of environmental,
social and governance-related (ESG) aspects.

Supra structures

Supra structures are elements that build on and in-
fluence infrastructure. Traditionally, the term includes
add-on structures, technical equipment and movable
objects. The term is used particularly with relation to
seaports: the infrastructure of a port includes, for exam-
ple, docks, quays and railway tracks. Other facilities -
such as warehouses, gangways, loading cranes, pallet
jacks and trolleys - are classed as supra structure. In a
wider sense, the term comprises everything from signal
houses adjacent to railway tracks and roadside signs/
lighting through to vehicles. Changes to supra struc-
tures (e.g. the size and weight of cars and freight trains
or the draught of ships) impose new requirements on

e underlying infrastructure.

COMMERZ REAL

20— 23



FOREWORD OVERVIEW INVESTMENT NEED RESPONSIBILITY ASSET CLASS COMMERZ REAL

= ¢ of
Feerences

' Federal Foundation of Baukultur, Baukultur Bericht " Federal Foundation of Baukultur, Baukultur Bericht
Infrastrukturen 2024/25, June 2024 Infrastrukturen 2024/25, June 2024
2 Siemens Smart Infrastructure, Siemens Infrastructure ™ OECD
Transition Monitor 2023 - Die grof3e Kluft auf dem 3 World Economic Forum, Strategic Intelligence from
Weg zur Klima-Neutralitat, September 2023 the World Economic Forum - Transformation Maps,
3 Federal Agency for Civic Education, Duden accessed in October 2024
Wirtschaft von A bis Z, Bibliographisches Institut 4 Federal Foundation of Baukultur, Baukultur Bericht
Mannheim, 2016 Infrastrukturen 2024/25, June 2024
4 Federal Foundation of Baukultur, Baukultur Bericht > Siemens Smart Infrastructure, Siemens Infrastructure
Infrastrukturen 2024/25, June 2024 Transition Monitor 2023 - Die grof3e Kluft auf dem
> The Future:Project, Future:System Transformation Weg zur Klima-Neutralitat, September 2023
beyond Megatrends, March 2023 ' The Future:Project, Future:System Transformation
6 Global Infrastructure Outlook - A G20 INITIATIVE, beyond Megatrends, March 2023
' i as of: October 2024 7 Prequin, Infrastructure Q3 2024: Preqgin Quarterly
| Immlﬁl iﬁl il /7 Siemens Smart Infrastructure, Siemens Infrastructure Update, October 2024 Infrastructure Q3 2024: Pregin
IR Transition Monitor 2023 - Die grof3e Kluft auf dem Quarterly Update
i |"|m"|" lw R R e T T T O+ B0 0 0 Weg zur KIima-NeutraI_itét, S_eptember 2023 '® Infrastructure Investor, Global Investor 75 Ranking,
LI Iﬂ ” [Al1] 'lb il !'HJ 01 00000000 003000 R 0 D O & IW - German Economic Institute June 2024
I I I Hi Hl mﬂullmj’ imlifluummlulm . ’ i ' il ) 0 T 0 ° IW = German Economic Institute, 600 Milliarden 19 Mercer, Large Asset Owner Barometer 2024,
H% R A Y0 9SS0 A LR e o 0 Euro fUr eine zukunftsfahige Wirtschaft, May 2024 December 2023
| i a i }mnniumuim uuuuiumm ; " | I 5'*" A 0 A O R 10 |W - German Economic Institute,
" i AL AL AL I 0 0T T O N A T Verkehrsminsterkonferenz: Sechs Zahlen, die zeigen,
g | H{Hl Em ""II““ H’Ilm{ Hﬁln! milli" "%ﬂﬁlﬁﬂ:ﬁi . | A0 0 0 R 0 0 0 0 wie schlecht es um die Infrastruktur steht, October
| IIiIlIEIIIIIII [T HIIHHJI "n E001 8 W0 0 0O 00 A 0 T 0O O ’
; ERARFARITNAN. [RTRRITORRTERLAR] (FERRREVERMVCEUAN [OGOSMISARBRL] FONARERINEAN ! [0 - JEREK) (K R R A AU _ 2024

21—23



https://www.bundesstiftung-baukultur.de/fileadmin/files/BKB-24/Baukulturbericht_202425_Infrastrukturen_Auflage_2.pdf
https://www.siemens.com/de/de/unternehmen/insights/infrastructure-transition-monitor-2023.html
https://www.bundesstiftung-baukultur.de/fileadmin/files/BKB-24/Baukulturbericht_202425_Infrastrukturen_Auflage_2.pdf
https://thefutureproject.de/
https://outlook.gihub.org/
https://www.siemens.com/de/de/unternehmen/insights/infrastructure-transition-monitor-2023.html
https://www.iwkoeln.de/presse/pressemitteilungen/michael-huether-simon-gerards-iglesias-600-milliarden-euro-fuer-eine-zukunftsfaehige-wirtschaft.html
https://www.iwkoeln.de/presse/iw-nachrichten/thomas-puls-sechs-zahlen-die-zeigen-wie-schlecht-es-um-die-infrastruktur-steht.html
https://www.bundesstiftung-baukultur.de/fileadmin/files/BKB-24/Baukulturbericht_202425_Infrastrukturen_Auflage_2.pdf
https://intelligence.weforum.org/
https://www.bundesstiftung-baukultur.de/fileadmin/files/BKB-24/Baukulturbericht_202425_Infrastrukturen_Auflage_2.pdf
https://www.siemens.com/de/de/unternehmen/insights/infrastructure-transition-monitor-2023.html
https://thefutureproject.de/
https://www.preqin.com/insights/research/quarterly-updates/q3-2024-infrastructure?chapter=sample
https://www.infrastructureinvestor.com/global-investor-ranking/
https://www.mercer.com/insights/investments/market-outlook-and-trends/large-asset-owner-barometer/

OVERVIEW INVESTMENT NEED RESPONSIBILITY ASSET CLASS COMMERZ REAL

WHAT SPURS US ON

We create connected and
tainable life spaces that inspire.
success through responsibility.

Disclaimer

is whitepaper was prepared by Commerz Real. All rights are

ved. The whitepaper was prepared with care. However,

erz Real offers no guarantee or warranty that the information
ed in the whitepaper is up to date, correct or complete.
nptions and evaluations contained therein reflect our

at the current point in time and may be changed at any
otice.

oaper is for information purposes only and

te a public offer or an individual investment

does not assume any responsibility or liability
damages incurred as a result of or in any
all or part of this whitepaper.

I
q
!
.

Last updated: January 2025
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