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Disclaimer

The forecasts of this study are subject to higher uncertainties given the current world situation. Both
the uncertain economic situation and currency fluctuations influence developments in the future.
SCI Verkehr bases its assumptions on forecasts of global institutions such as the International
Monetary Fund (IMF), the OECD or the World Trade Organisation (WTO) on economic development
or population trends. In its forecast as of April 2022, the IMF still assumes that global economic
growth will be subdued, and high inflation rates, particularly in Europe and North America, are only
seen in the short term. Based on these assumptions, SCI Verkehr expects many contracted and
planned construction and procurement projects to be realised. However, against the backdrop of
currently high prices and increasing price escalation clauses, the volumes of the projects have been
critically reviewed. Should the global economy slide into recession in the coming months, SCI
Verkehr also expects disruptions on the global rail markets.
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Special terms for MultiClient Studies (MC Studies) of SCI Verkehr GmbH (SCI)

1. Copyright

The copyright on all studies and data provided by SCI to the client remains with SCI. Any duplication,
distribution, transfer, content-related changes or any other use beyond this agreement — whether in
return for payment or free of charge - is excluded.

2. Right of use

2.1. The right to use the studies and data transferred to the client is limited to the purely internal
purposes of the client's company. The usage right is limited to the client in their own, direct legal
form at the respective business location. The usage right thus does not refer to companies or
other entities within which the client holds a legal or economic stake, in any form, or with which
the client is otherwise associated.

All data provided to the client may only be used for his own purposes within the company.
In the context of use, the copyright of SCI as well as the date of the respective provision or
publication by SCI must be explicitly indicated.

2.2. Disclosure for internal purposes to service providers of the company (tax consultants, auditors,
lawyers, etc.) is permitted as long as the client also guarantees compliance with the Special
Terms and Conditions by the service provider.

2.3. Provision of the studies and data in data rooms (inter alia in the context of due diligence) is only
permitted (and then only in part) with the explicit written consent of SCI.

2.4. Additional usage rights for subsidiaries and/or further offices in other countries can be acquired.
The acquisition of a license (for a reduced price) is only possible when an initial order has been
placed prior to this.

3. Liability

All statements in our studies and our data refer to the status of the investigations at the time of

publication by SCI. We have compiled the studies and data to the best of our knowledge and with the

greatest possible care. However, to the extent permitted by law, SCI assumes neither liability nor
guarantees for the prognoses, assessments and recommendations made in the studies or derived
therefrom. The statements made by SCI do not constitute legal guarantees in their entirety. SCI will
take action against all cases of unauthorised passing on and duplication etc. in order to protect its
copyrights and will file legal charges with the prosecution authorities.

4. Validity
These special terms of use apply in addition to our general terms and conditions.

5. Data protection

The client agrees to the storage/processing/usage of their data. Data will be stored/processed/used

for the following purposes:

5.1. Contractual purposes, such as contract implementation, invoicing and reference lists if the client
does not object.

5.2. Notifications about publications of Multi Client Studies via email by SCI if the client does not
object. These notifications can be cancelled any time through a link in the corresponding emails.

6. Ancillary provisions
Modifications or additions to these terms require the written form.
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5 Multiple unit market in North America
5.1 Region
5.1.1 Overview

Passenger transport market (2021)

Mainline railway network (km) X
Transport performance (billion pkm) X
Rail modal share (%) ~X%
Share of PSO (%) X
Share of Open Access (%) X
Fleet Size Avg. age CAGR
N (units) (years) (2021--2026)
EMU X X X%
DMU X X X%
XMU X X -
OEM Market volume (EUR million) CAGR
glei?glrieei I’\l,;ltitheet . Focus country 7 2021 2026 (2021--2026)
EMU X X X%
DMU X X X%
XMU X X X
After-sales Market volume (EUR million) CAGR
P, 2021 2026 (2021--2026)
EMU X X X%
DMU/XMU X X X%

7 N = Increasing, decreasing or stable trend (5-year outlook)
Figure 1: Market Overview in North America

The North America region consists of the three markets USA, Canada and Mexico, playing a
subordinate role worldwide in passenger rail transportation compared to their size of the countries. The
current fleet mostly consists of EMUs. The small number of DMUs is expected to slighty grew until 2026,
making North America one of the few regions with a positive DMU outlook. With an average age of 16
years, the DMU fleet belongs to the youngest one in all regions.

[...]

5.1.2 Transport market

Transport performance

The passenger rail volume in North America grew from XX billion pkm in 2014 to XX billion pkm in 2019,
which represents an annual growth of about X%. While rail plays a crucial role in freight transport in

North America, rail is of little importance in passenger transport. This is due to the dominance of air
and road transport especially in the long-distance transport segment in the USA.

© SCI Verkehr GmbH / www.sci.de / Fehler! Verweisquelle konnte nicht gefunden werden. 7/13
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Passenger rail transport performance in North America (Index 2010 = 30.0 billion pkm)
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59
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Source: National statistical offices, SCI Verkehr forecast © SCI Verkehr

Figure 2: Passenger rail transport performance in North America

This situation is not likely to change significantly in the next few years. Nevertheless, rail passenger
transport performance in the region is expected to grow strongly until 2030. After some very sharp
declines due to Covid-19, a return to pre-crisis levels is expected by 2024. In the long term, despite low
population and urban population growth, the region grows relatively strongly, mainly due to large
infrastructure projects in the US and Mexico. Hence, a comparatively large growth rate (of X% p.a. in
transport performance is expected in the period 2025-30.

[...]
Competition

In the U.S., regional passenger rail services are provided by governmental or quasi-governmental
agencies. Commuter rail systems exist just in a few metropolitan areas. The most significant passenger
rail transport systems are in the Northeast between Washington, Baltimore, Philadelphia, New York City
and Boston, in the Chicago area, as well as in California, where the Coaster and Metrolink, connect the
rural areas of San Diego and Los Angeles. Also notable is the new electrified commuter rail system in
Denver, which was constructed in the 2000s to complement the city's light rail system. The San
Francisco Bay Area additionally hosts several local rail operators.

[...]
5.1.3 Fleet overview

The North American fleet of multiple units includes an approximate XX units, operated primarily in the
US. The other regional markets Mexico and Canada only contribute around XX units each. For the
largest national market the US, the employment of locomotive hauled passenger coaches is still very
common, particularly outside the North-eastern states on catenary free lines. With around XX DMUs in
the total fleet, nearly XX units are propelled electrically accounting for around XX% of the fleet,
underlining the employment of multiple units in electrified and urban environments.

© SCI Verkehr GmbH / www.sci.de / Fehler! Verweisquelle konnte nicht gefunden werden. 8/13



Multiple unit market in North America

North America - Fleet segmentation of the installed base

Segment Fleet size Fleet size Cars per unit Average fleet age
(units) (cars) (years)

EMU SD X X X

EMU DD X X X X

DMU X X X X

XMU X X X X

Total X X X X

Figure 3: Fleet segmentation of the installed base in North America

Unlike in Europe, regional train services in remote areas with DMUs are rather uncommon. The
relevance of double deck multiple units in the US is still limited, it is however expected to increase in
the upcoming years, with Stadler delivering KISS units to Caltrain and establishing a new production
line. In addition, CRRC will deliver double deck commuter units for services around Chicago. Currently,
there are only test trials with XMU in the region. It can however be expected with different manufacturers
introducing XMU for the North American market, that his vehicle segment will gain in importance in the
medium term.

Fleet per country in North America (units)

USA
= EMU SD
Canada
= EMU DD
DMU
Mexico = XMU
© SCI Verkehr

Figure 4: Fleet overview in North America

As previously outlined, EMUs in the USA account for more than XX% of the entire North American
multiple unit fleet. As commuter services are mainly located in the metropolitan areas, most of the
vehicles are operated around large cities on the east coast of the USA. XX% of the installed base are
distributed among only four major cities and their agglomerations:

[..]
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Age structure multiple unit fleet in North America (units)
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Figure 5: Age structure multiple units in North America
5.1.4 Manufacturers

Various manufacturer took part in multiple units’ deliveries in the past five years in the North American
market, mainly from Japan, Western Europe and South Korea. Around XX% of the units delivered were
within the EMU segment. Kawasaki remains the market leader, however, Hyundai Rotem lost market
shares and Stadler and CAF are now in second and third place respectively compared to previous
years. Stadler delivered almost all DMUs to the North American market. In the alternative drive segment,
Vivarail delivered two BEMU to RDC in the United States, but the vehicle is so far only used for test
and demonstration purposes.

Market shares of multiple units in North America (deliveries 2017-2021; units)

XMU Kawasaki
DMU <1%
12%

Stadler

EMU DD

9% CAF

Hyundai Rotem

Nippon Sharyo

EMU SD Vivarail
78%

0 =0 U =

= EMU SD EMU DD DMU u XMU Bi-mode
© SCI Verkehr

Figure 6: Market shares of multiple units in North America

© SCI Verkehr GmbH / www.sci.de / Fehler! Verweisquelle konnte nicht gefunden werden. 10/13



[..]

Multiple unit market in North America

In North America, some of the most important multiple unit procurement projects include:

North America - Selection of multiple unit projects

Segment Type Supplier  Status
EMU SD M-8 Kawasaki  deliveries
completed
EMUDD  KISS Stadler deliveries
ongoing
DMU Flirt Stadler first
deliveries
started
Bi-mode  X'Trapolis Alstom ordered

Amount
(units)

XX

XX

XX

Figure 7: Selection of multiple unit projects in North America

5.1.5 Market outlook

Delivery
(from - to)

2019-2021

2020-2024

2021-2023

2023-2025

Description

In 2016, the Connecticut Department of
Transportation (CTDOT) ordered 60 additional
M-8 EMU cars from Kawasaki to meet surging
ridership demand on Metro North Railroad's New
Haven Line.

The KISS platform from Stadler is a double-deck
EMU. It was originally designed for high-capacity
services on suburban rail lines, but has
expanded into further regional transport services
ever since.

[...]
The Flirt is a multiple-unit train platform designed
for regional services from Swiss manufacturer

Stadler. Most of the orders, especially in the
European market, are for EMUs.

[..]

The X'Trapolis is a series of multiple-unit trains
designed and built by Alstom. [...]

© SCI Verkehr GmbH

Coming from a low regional market volume of around EUR XX million in 2021, SCI Verkehr expects
sustained strong market growth within the 2020s, to more than EUR XX million until 2030. Across the
region all national markets will show a growing market volume, however the US American market will
generally account for around XX of the market. Given new procurements of DMUs, the fleet will grow in
the years to come. As an example, Stadler’s first delivery of Flirt models to the USA for the TEX Rail
commuiter rail line in the Dallas/Fort Worth area will take place in 2022. Apart from electrically-operated
conurbation services, DMUs have been procured for non-electrified lines in large commuter areas.
These vehicles are often produced by European manufacturers.

[...]

© SCI Verkehr GmbH / www.sci.de / Fehler! Verweisquelle konnte nicht gefunden werden.
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Market development for new vehicles and after-sales services in North America (EUR million)
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Figure 8: Development of multiple unit market volume in North America

In comparison, the after-sales market is forecasted to show minor growth and range between EUR XX
and XX million. This can be explained by the wide adoption of multiple units in the upcoming years that
generally require less after-sales effort, in particular at the beginning of their vehicle lifetime.

North America - Current and future market volume for OEM and after-sales

Market volume New vehicles / OEM After-sales business Total market
2021 (EUR million) XX XX XX
2026 (EUR million) XX XX XX

© SCI Verkehr GmbH

Figure 9: Current and future market volume for OEM and after-sales in North America.
The main drivers on regional level for the procurement of multiple units can be summarized as follows:

North America — Drivers of procurement for multiple units

Drivers Brief description (drivers sorted by relevance) Relevance Trend
Fleet structure — Demand for replacement procurements due to ongoing

disposal of many older vehicle series on established networks in

the USA.

(-]

Infrastructure — With the latest infrastructure of President Joe Biden, the rail
development infrastructure in the largest market US will benefit in a never

seen manner. Also, Canada has pledged to increase funding for 0

rail infrastructure.

(-]

Environment and — The primary emphasis is still rather on expanding the rail system
sustainability as a whole, before expanding alternative drives. However, few
states in the US, notably on the east and west coast are 0

launching pilot projects for alternative drives and intensify
investments in electrification of existing lines.

Financial resources — Increased financial support from the federal governments in the
US and Canada for cities and agglomerations. The state 0
support is heterogenous, whereas densely populated blue

© SCI Verkehr GmbH / www.sci.de / Fehler! Verweisquelle konnte nicht gefunden werden. 12/13
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North America - Drivers of procurement for multiple units

Drivers Brief description (drivers sorted by relevance) Relevance Trend

states provide funds for commuter and regional networks,
others are lacking adequate funding.

[..]

Mobility demand — There is demand for additional short corridor services
throughout the USA, which includes both additional frequencies
for existing routes and establishing new routes between major O
cities.

[..]

Relevance for procurements: . very high =& O none || 5-year trend: 1 strongly increasing = l strongly decreasing
© SCI Verkehr GmbH

Figure 10: Drivers of procurement for multiple units in North America
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