Additive Manufacturing:
Markt und Trends

28. Fachtagung Rapid Prototyping

Lemgo, 20.10.2023

Roland
Berger



A. Market development



Stock developed of Additive Manufacturing companies against general market

development
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The drivers behind the money

Key trends for investments in the AM market

Driver
relevance

Expected

Development

Digitization Growth rates Media & Low market Low interest Proximity to

& high-tech & expectations Marketing entry barriers rates potent capital
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- Digital applications

are key for high cost
and high-tech
countries

- Double digit growthin

most AM segments
and value-chain parts
- However
expectations go even
beyond reality

« Media/press hype

about size, growth
and technology

- Little public insights to

high costs structure
and real profitability

- Everincreasing

number of players in
materials, machines
and services

- Significant patents

have expired

. Low interest rates

make alternative
investments less
attractive

- Market participants

are close to investors
with large funds
available in
aerospace, medical
technology and
automotive

<

D

D

P

D

@

7

@

O

© @

O

2021vs. 2023

(™ Low current relevance of driver @) High current relevance of driver @ Increasing expected future development € Decreasing expected future development
© 2021 @ 2023

Roland Berger | 4



@ Where to play? Competitive landscape assessment

Stock development of Additive Manufacturing companies against general market
development indicates generally declining market size

Additive Manufacturing stock market development (2012-2023) [EUR]
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@ Where to play? Competitive landscape assessment

Stock-listed AM companies display highly variable valuations within the past 3
years - overall shrinking market

Valuation of stock-listed Additive Manufacturing company, 2021-2023 [USD m]

Desktop Metal
Protolabs

3D Systems
Nano Dim.
Materialise
Stratasys
ExOne

SLM Solutions
Massivit
Steakholder
voxeljet 87
Titomic 76
Sigma 43
AML 3D 30

5,129

March 2021
Total: 20,052

3D Systems
Velo 3D 1,800
Stratasys
Xometry
Protolabs
Desktop Metal
Materialise
Nano Dim
FATHOM
Markforged
SLM Solutions
Shapeways
Massivit
Steakholder

March 2022
Total: 14,625

3D Systems
Xometry
Desktop Metal
Stratasys
Protolabs
Materialise
Velo3D
Markforged
Nano Dim
SLM Solutions
Shapeways
Massivit
Steakholder
Freemelt

2,796
2,270

December 2021
Total: 15,495

3D Systems
Stratasys
Protolabs
Xometry
Nano Dimension
Desktop Metal
Velo3D

SLM Solutions
Materialise
Markforged
FATHOM
Steakholder
Massivit

952
924
824
798
715
600
538

1,493

March 2023
Total: 8,042

Source: fabbaloo; Roland Berger

Xometry

3D Systems
Stratasys
Protolabs
Nano Dim
Materialise
SLM Solutions
Desktop Metal
Velo3D
Markforged
FATHOM
Massivit
Steakholder
Shapeways

December 2022
Total: 6,868

Stratasys
Xometry
Protolabs

3D Systems
Nano Dim
SLM Solutions
Desktop Metal
Materialise
Velo3D
Markforged
FATHOM
Steakholder
Massivit
Shapeways

September 2023
Total: 6,271
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In 202072021, significant number of IPOs were announced with a very large

amount of capital raised for the AM companies

AM related IPO history and near future
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Total initial valuation: above EUR 10,000 m
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Total EBIT at IPO: below EUR -200 m
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2021 was an outstanding year for Additive Manufacturing related M&A deals with
47 deals - Deals have dropped significantly in 2022/2023

Overview of AM related M&A deals, without IPOs

2018-2023 07 L 2
Deals [#/year] 33 40 23 47 1@ 2 Number of AM 47 O
. related M&A 000 s
Average discloses - in2021deals e 35
deal value [EUR m] 63 212 73 107 31 14 6 ’ 777777777
Sum of disclosed
deal values 2,031
[EUR m]
Total DM Dosieopmest 20 3D SYSTEMS ~ Others
Strong focus on AM M Machine
machines: AM M&A ' Service
632 587 deal category of ... B Materials
Buyers Targets
424 =, I End user
’ ,‘ B Software
. 125 14 M Private Equité'
: Others :

2018 2019 2020 2021 2022 2023
(Aug)
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The overall AM market is growing double digit, however still >60% of pure AM
companies do not post a profit with high CAPEX investment needs

Current market situation of pure AM companies4) ®

46% grew >10% in 2022 ~40% EBIT >0% Mid-to-high

2018-2019 2018 2018
2019 2019
2019-2020
2020 2020
2020-2021
2021 2021
2021-2022 13% 2022 2022
B Revenue growth > 10% Revenue growth < 0% ¥ EBIT margin > 0% CAPEXas# [l > 5%

Revenue growth 0-10% B EBIT margin < 0% of Revenue B -5«

1) FCFF: Free cash flow to firm; 2) +Depreciation & Amortization -Taxes -ANet Working Capital; 3) WACC: Weighted average cost of capital;
4) AM company sample size “50 companies with dominant business in AM, incl. 10 publicly listed companies and 40 publicly disclosed financial statements
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The on-demand manufacturing platform market has been tremendously growing
in the last years, fueled by the COVID pandemic and supply chain disruptions

On-demand manufacturing platform market development and characteristics

Revenue of top 4 on-demand manufacturing platforms, 2019-2022 [EUR m]  Market characteristics, 2019-2022

- High company-individual growth rates of
up to 50% (CAGR, 2019-2022)

- Not yet all market participants profitable

- Several IPOs executed in the last five years,
but many small- to mid-sized players still
work on venture capital

- Highly dynamic M&A scene, with more than
30 M&A activities in the last five years,
sometimes surpassing EUR 200 m in
individual transaction volume

2019 2020 2021 2022
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Recently, AM parts platforms have entered the market space and are providing
extra benefits to AM part end-users

The AM parts platform providers

AM platform g?:::-essing Instant Certified Ensured Offer of Digital parts  Operates
provider provision quoting suppliers parts quality testing library own printers
SHAPENWS I DN N — I
MakerVerse I D N DN
preplique L I BN B
Xometry I D N DN

B N ey N —

[l Category full filled

B Category partially

full filled

Category not full
filled
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B. Selected Metal AM Trends
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With larger machines available bigger parts become
assessable in the market, esp. for the aerospace industry

Demand for large-scale machines: Examples for large scale LMF applications

Rocket engine part — Aerospace TCFcasing— AM technologies have
eyolved to monufac;ture
Description: Description: b|gger parts for various

Advanced Additive industries
Integrated Turbine Centre

Frame (ITCF) casing New applications are
Material made available by bigger
machines and higher

Thrust chamber

Material:
IN718

number of operating

9 100
lmo. e e, €T lasers
. . New industries can be
EV motorhousing — Complex rocket injector head ——— served, and broader
range of application is
intion: Description: i

D_esquptlon. ; Rocket injector head re- possible
E-drive housing engineers itself, based on
Material: the printers’ capabilities Focus of mdl:ket ) )
AlSi1OMg to print overhangs and assessment is prlmcrlly

thin walls on LMF and E-PBF

Material:
IN718

30

IEL

-
e O

— Length
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Non-exhaustive

Chinese L-PBF machine OEMs have recently announced the machines with the
largest build-size and most lasers...

Overview of Chinese metal AM machine OEM product portfolio (excerpt)

Extra-large

Large machines Large machines Large machines machines
Company Example  Smallmachines = Med. machines (2x laser) (4x laser) (>4xlaser) (>4x laser)
Bright Laser ) ! BLT-A160 BLT-S320 BLT-S400 BLT-S510 BLT-C400 BLT-S800
Technologies ' / > 160x160x100 mm? / > 250x250x300 mm? J > 400x250x400 mm? / 500x500x1000 mm? / }> 400x400x400 mm? / 800x800x600 mm?
A I8 7145 1x/2x 200W 1x/2x 500 W 2x/3% 500 W 4x 500 W 8x 1,000 W 6x/8x/10x/20% 500 W
7//“\\\‘: Brs Lason T
Farsoon Technologies FS121M FS273M FS421M FS721M-4 FS721M-8 FS1521M-6
FARRSOON / ¢ 120x120x100 mm? / ¢ 275x275x355 mm? / ¢ 425x425x420 mm? / > 720x420x420 mm? / ¢ 720x420%x420 mm? / > 1530x1,650 mm?
e e 1x 200 W 1x/2x 500 W 1x/2x 500 W 2x/4x 500 W 8x 1,000 W 16x 500 W
HanBang 3D HBD-150 HBD-200 HBD E500 HBD 1000 Farsoon and Toolcraft
HBD / b d=159x100 mm? / > 270x170x120 mm? J }» 430x520x520 mm? / 600x600x1000 mm? as development
1x/2x 200 W 2x 200 W 2x/3x 500 W 4x 500/1000 W partners since Feb.
Expert an Metal 30 Printing 2023
E-Plus-3D M150 M250 PrO EP-M300 EP-M650 EP-M1250
@ &-Fus-3D wown M s M i S e o Vs
ZR"P‘dl ISLM160 iSLM 420D iSLM 600GN
ERAELD > 110x130x185 mm* > 265x145x270 mm? }» 330x165x405 mm?
N £ 1x 200/500 W 2x500 W 4x500/1000 W

Source: Bright Laser Technologies; Farsoon Technologies; HanBang 3D; E-Plus-3D; ZRapid; Roland Berger
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Rising demand for AM production from the growing space
and semiconductor industries as driver for AM

Driver applications for Additive Manufacturing

Rocket engine parts Semiconductor production equipment parts

+ The global semiconductor market
has grown significantly in the past
years, especially after COVID it grew
by 26% (2019 to 2020)

It is expected to continue to grow at
moderate level and remain a highly
demanded product

+ The global satellite and space
launches market has grown strongly
in the past

North America is the dominant
region in terms of the number of
launches, approx. accounts for 41.9%
of all launches in 2022, followed by
Asia-Pacific (39.2%#) and Europe

(14.5%) iy
# of rocket launches [#] Global semiconductor market size [USD bn]
T T s
112 95 103 ] — E—
2018 2019 2020 2021 2022 2018 2019 2020 2021 2022

Discrete semiconductors [l Sensors
[ Optoelectronics B Integrated circuits

Source: WSTS; Global Data; Roland Berger

- Growing applications of
LBF printed products
drive the market for AM
OEMs

. Potential
specification/niche
possible

- AM enables production
of complex geometries
with controlled heat
dissipation

. Small batch sizes
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Low-cost providers push into the AM market

Recent AM industry news

QDNECL'DKMETA'- XACT METAL %CDHERENT@ ORLASER

made with mind

One Click Metal releases Xact Metal bringt XM200G Metall-3D-
evolution of its AM machine with Drucker auf den Markt

vor 30ruck.com - Mov 17, 202
the MPRINT+ Der Metall-3D-Drucker—Hersteller

Xact Metal 2 hat seine XM200G-Serie

March 24, 2021 5"; = .E auf den Markt gebracht und
R g
[ |

German manufacturer of industrial laser

systems, 0.R. Lasertechnologie
GmbH (OR LASER), will unveil its new
direct metal additive manufacturing
platform to visitors at the upcoming

gleichzeitig den Preis der XM200C-

formnext exhibition in Frankfurt next
Serie auf 65.000 US-Dollar gesenkt.

week.

— = J : Auf der Formnext 2021 hat der Metall-
AM-Spezialist sein neues XM200G-System
angekundigt. Die neue Maschine hat ein The

Bauvolumen von 150 x 150 x 150 mm und bietet den Anwendern die Moglichkeit enterprises (SMEs), particularly in the jewellery, dentistry, and medical sectors as well as

einer Einzel- oder Doppellaserkonfiguration, wobei 100, 200 und 400 W Faserlaser

zur Verfligung stehen. Es basiert im Wesentlichen auf der gleichen Architektur wie for smaller engineering firms and labaratories. Due to the cost of Iar'ge metal AM
das XM200C-System, verwendet jedoch ein Hochleistungs-Galvanometersystem, um machines, these :cr“par‘ies have so far not been able to afford such S'y'StE'“S.
schnellere Druckzeiten zu ermdaglichen und eine Multi-Laser-Konfiguration zu

unterstitzen.gestattet .

The printer's build platform is original in design and functionality, an innovative blade

§ . s R PP el . Bei Einsatz einer Multilaserkonfiguration kann die XM200G eine 100%ige
The MPRINT+ machine is said to allow a manufacturing cost reduction of f ; ; i
) - 4 Uberlappungsfliche bei 100um SpotgroBe oder eine 66%ige Uberlappungsfliche bei design ensures smoath operation and increased build speed that produce parts up to 30%
up to 40% (Courtesy One Click Metal) - ) ) - o . - . . .
50pm Spotgrofe bieten. Laut Xact Metal eignet sich die Maschine fur Kunden, die in faster according to OR LASER. It utilises a cartridge materials handling system for the
\ta R den 3D-Metalldruck fur die Produktentwicklung und den Werkzeugbau einsteigen, . . .
cowie fur Kunden in Forschung und Lehre. powder; cartridges for the open material system can also be supplied by OR LASER. Parts

e . o ) produced on the ORLAS CREATER feature resolution that is comparable with higher spec
currently avai > at €100,000. The first machines have already sold. with Im Einklang mit der Einfuhrung der XM200G ist der Preis der XM200C von zuvor .
deliveries scheduled from Q2 2021. 90.000 $ auf 65.000 $ gesunken. machines on the market.

Source: 3druck.com Roland Berger | 16



To be updated during the project

Stagnating number of metal AM machine manufacturing
OEMs for PBF - lower market growth pressures profitability

# of metal AM machine manufacturing OEMs (excerpt), 2007-2022

- The market is highly

40 - VELO" fragmented
79 f@3) S
35 | v 9 acderetive - Market entry of new
6 d [ players has slowed down
30 - & e - Many players were
- N founded during the
o5 sy  Sentrol second Additive
asisma” Manufacturing hype
50 - g!_TMA') Sodit:;()
) oy N - Increased number of
s G Loverwe —— players in the past with
T a5 e /is market growth rates
es5 ., 3) REOLIZERE lower than expected
10 A —fi pressures profitability of
AM OEMs
5 _
O T T T T T T T T T T T T T T T 1
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
— PBF

1) Only OEMs with proven machine sales are shown (OEMs without sales: PBF 20, DED 7). Acquisition and closure of a business included in # of OEMs;  2) 3D-
Systems acquired LayerWise;  3) GE acquired Concept Laser and Arcam;  4) SLM arose from MTT;  5) DMG Mori acquired Realizer

Source: Company information; Roland Berger Roland Berger | 17



llustrative

The metal AM machine market is highly fragmented with
most players having a sub-critical market share

Market shares of metal AM machine®) OEMs [%-number of machines]

Market share detailing - Metal - The market is highly
fragmented
DMG Mori
Xact Metal \\\ \‘ - Only a few have >10#
Omnitek —
Eplus 3D - A limited number operate

at 2-5%, most players are

Sodick under critical <2% share
Shining 3D2)
VeIoBD
playe rs
ADDUP - E
operating ©
OR Laser
Trumpf ‘ Renishaw
Sisma - 3D Systems
SLM Solutiuons Farsoon

1) Powder Bed Fusion only;  2) Shining 3D now operating as E-Plus-3D

Source: Roland Berger Market model Roland Berger | 18



Overview of our latest freely available material in the AM
space

Study
2018
Additive
manufacturing
Study
2020

Sustainability ’
in Additive
Manufacturing

“=XL 3

ZW -
Curnn;t status xnd roxdmap to StUdy
transparent AM 2022

Additive rmanuiyctunng

The monuy sta
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2020

Tel.: +49 160 744 2254
tim.femmer@
rolandberger.com
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