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Miniaturization, an important driver in the electronics industry

A combination of new technologies with
reduced component sizes is changing our world

Stereo systems didn‘t need to have this size
after the tubes were replaced by transistors,
but still had the size to show the customer that
he got something big for his money Compact towers were
developed next which

only had one chassis and
were designed smaller

e A
With the implementation
of surface mounted

In the past, it was companies who developed technologies for When cassette tapes
such products, manufactured them as well = components it could be became obsolete, it
the Original Equipment Manufactures (OEM) reduced further could be further

reduced
Today nearly every second electronic device is

Qpc oo being manufactured by a separate company =
® BETTER the Electronics Manufacturing Services (EMS)

Today the best example of
miniaturization is the mobile
phone which is not a phone
anymore but a computer, a
calculator, a camera, a music
player, a navigation device, a
play station, a news service
and much more, depending
on the apps you have loaded
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Nomenclature in electronics

Example of a
complete system

Modules can contain metal and/or
plastic parts and several PCBA

Main differences are type and size of
components (SMD, axial, radial) and
single- or doublesided assembly

Vertical Integration

Most components are supplied by manufacturers
With some exceptions such as PCBs, coils and
transformers, which some EMS manufacture as well

Picture: Zollner
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The global EMS/ODM Industry

—2022

D, Anzahl EMS in Europa 2022
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Rev.:22,09.10.2022

~2.200 EMS in EU
2.179 EMS*
identifiziert &
analysiert

*jede rechtlich
selbststandige Einheit wird
separat gezahit, die 2.179
Juristischen Einheiten
gehdren zu 1876
Unternehmen.

Im Mittleren Osten und
Nordafrika (MENA) gibt es
mindestens 74 weitere EMS
in der indma Datenbank, von
denen 27 zu Europaischen
EMS gehoren.

EMEA hat 2,253 juristisch

1 ()D FMS LHA r 6 K.
in Mexico and Ca Marketroscarch & Anal

Global numbers are

relatively inaccurate as \ an~ 0=

market researchers often
take all products of a
company rather than
subtracting business
which has nothing to do
with electronics. e.g. Jabil
EMS and DMS
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~7500 4000 [ apout 16,000 EMS/ODM

G TOP 100 = ~84% of the market
v
25% @ﬁﬁe 2.4 Mio. employees
g N
Europe has ~9% des Market
USA has ~13%, America ~19%
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Rev.: 0, 04.11.2022

Global TOP 30 EMS/ODM from global TOP 100 2022*

Top 41 -50 TOp 51-100

11. Qisda Top 31 - 40
Global TOP 100 have 12. Sanmina

revenues of 13. Lite-on Top 21 -30

547 bil. USD 14. Celestica Top 11-20
15. Kinpo Hon Hai
16. Plexus USI/Asteelflash (Foxconn )

Foxconn/Hon Hai is 17. Zollner Elektronik
the biggest with 18. Shenzhen Kaifa BYD Electronics
39,2% 20. Venture s EUS)

21. Benchmark Inventec

Global TOP 10 22. SIIX

of TOP 100 represent  23. Fabrinet Flex
83.07 ‘50 24. MiTAG Top 100 global
> 25. Sumitronics EMS/ODM
(454 bil. USD) 26. Integrated Micro-Electronics Wistron
27. Kimball
28. UMC n
29. Xiamen Intretech Quanta
30. NEO Tech Pegatron
Compal ]
Qpc ELEcTRONICS *Which is revenues 2021 as one In4ma
- ® FrTTer cannot have 2022 revenues already Marketresearch & Analyses
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Global Electronics value chain

100%

Trading margin
between
manufacturer and
end customer

This is, what normally is 4,6%

being defined as the global

market for EMS/ODM ‘

About 50% is being

2,9%

57% of PCBA is materials

manufactured by EMS 37% 20%
companies, the other 50% are
still maunfactured by OEMs
and are the market potential 11,5%

for the EMS companies
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Rev.: 23, 30.10.2022
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B o & g NE CH each legal entity is
s & '1' & L < 24 separately counted, those
£~ w2 e ! § o Sk 2.179 separate legal entities
2o | arn i v belong to 1.876 companies.
21377 | Bt 8
= . .~ 27 «& . S
189  wh 28, 1 In Middle East and North
N 7 Africa (MENA) there are
' 19 81 another 74 EMS in the in4ma
s 565 Databank of which 27
e 75 8 belong to European EMS.
. 431 26 :
= X 79 36 a5 A4 ke i EMEA has 2.252 separate
% 13 T N legal EMS entities, which
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Rev.: 2, 04.11.2022

31 European EMS/ODM in the global TOP 100 2022*

Global TOP 100 have
revenues of

547 bil. USD

Foxconn/Hon Hai is
the biggest with

39,2%

31 European EMS in
the global Top 100 just
have in total

2.7 %
(14,8 bil. USD)

*Which is revenues 2021 as one
cannot have 2022 revenues already

Cpc

BUILD
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BETTER

11.
12.
13.
14.
135.
16.
17.
18.
19.
20.
21,
22,
23.
24,
25.
26.
27.
28.
29.
30.
31.

The Asian EMS/ODM market is not very transparent and there might be several more
Asian EMS among the TOP 51-TOP 100 taking the European EMS further down

Kitron (60)

Lacroix (69)

RAFI (70)

Melecs (72)

Prodrive Technologies (74)
Fideltronik (75)
TQ-Systems (76)

All Circuits (78)

Eolane (79)

Elemaster (80)

Cordon Electronics (81)

Top 26-31
Zollner (Top 17)

Top 21 - 25
Scanfil

‘ o

Top 16 - 20

o1
;
e,

Note-EMS (82) “ = Videoton
BMK (83) (Top 40)
TT electronics (84) European EMS/ODM

Hanza (87) in the global

Connect Group (88) Top 11-15 TOP 100

Duotec (92)

Cicor (93)

InCap (96)
Technisat (98)
Bosch France (99)

Q Katek (Top 43)
I‘§ Enics (Top 44)

Neways (Top 49)

indma
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Diehl Controls (Top 47)
Bitron (Top 57)

Ultra (Top 54) GPV (Top 52)
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Rev.: 0, 7.10.2022

No. of EMS/ODM by revenue group in Europe 2022*

Mil. Euro
16.000

14.782

14.000

12.000

10.000

8.000 Average 289,9 Mil. Euro/EMS

Average 5,9 Mil. Euro/EMS
6.000

2220 3.758
4.000 -
3.017 2.555 2.147

° 1.715
H H EH =
B

> 1000 Mil. 250-1000 Mil. 100-250 Mil. = 50-100 Mil. 20-50 Mil. 10-20 Mil. 5-10 Mil. 2-5 Mil. <2 Mil.

IPC :ione: indma
5 BETTER *2022 always means revenues of the previous year

Marketresearch & Analyses

2.000

0

© Copyright Weiss Engineering 9



Rev.: 1, 26.10.2022

The Electronics Manufacturing Services Industry is consolidating

305 EMS companies in Europe >15 Mil. Euro 2021 accounting for 88,8% of revenues

90%
88%
86%
84%
82%
80%
78%
76%

74%

Cpc

85,1%
84,6%
82,3%
80,5%
o) b)
79,1%  79,0% 7i° I I
2013 2014 2015 2016 2017 2018 2019

suno M&A activities accelerate the consolidation process

BETTER

86,3%

2020

88,8%

2021
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Rev.: 1, 31.10.2022

The ten biggest EMS
producing countries:
1. Germany

2. Czech Republic
3. Hungary

4. France

5. Poland

6. Great Britain
7. ltaly

8. Slovakia

9. Romania
10. Austria

*Q%f indma
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EMS Productlon transfer from West to East in Europe

\ I { 26% EST from Enics 24% RO from Celestica

' “é’ % 17% EST from F (Eolane) 16% RO from Zollner
\ F|N . 14% EST from S (Note, LEAB, Inission) 12% RO from Plexus

4% EST from FIN (InCap) 11% RO from Flex

X 26% EST from FIN (Scanfil+ 7 EMS)  10% RO from CH
»EST ¢ 83% in total 4% RO from Benchmark

= ' ‘ - 4% RO from Kimball

TN RUS . 49% LT from Kitron 4% RO from GDS

L .~ 10% LT from D (Prettl/Litalka) 85% in total

. ~60 % i |
Flex, Jabil, 60 % in tota

Kimball, | 32% PL from Flex 39% H from Flex

: 12% PL from Jabil 22% H from Jabil
BY 8% PL from Kimball 19% H from Foxconn
f0xcqnn 8% PL from | (Bitron) 10% H from D
~ i3 7% PL from F (Lacroix) 0.5% H from A
| ' 5% PL from FIN (Scanfil) 90% in total

729, in total

78% SK from Foxconn
Z from Foxconn 4% SK from SIIX

from Wistron, Pegatron, IMI 4% SK from Enics

D 1% SK from InCap UK
87% in total

0,5% CZ from
0,4% CZ from B
0,.3% CZ from F
90% in total

84% UKR from Jabil

60% BG from IMI
7% BG from Katek

indma
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Rev.: 4, 30.10.2022

The TOP 40 EMS / ODM in Europe 2022

Foxconn has a
Marketshare of

17.7%

26.

27.

The TOP 10 EMS have 28.
a Marketshare of gg-
43.5% 31.

32.

The TOP 40 EMS have 33.
a Marketsshare of gg
63.6% oy

37.

2.139 EMS fight for  3g.
the remaining 39.

40.

36.4%

BUILD
ELECTRONICSE
BETTER

Cipc

Foxconn

Elemaster 11. GPV remaining 2l
Cordon Electronics 12. Inventec 2129 EMS 34,5% e
Note-EMS 13. Bitron EMS Production
Plexus 14. Kitron = irona 20
Bk B I;Eu ropa2021 Flex
Hanza 16. Lacroix electronique ){vas at
Connect Group 17. RAFI 43.4 bil. Eu ro,
Duotec 18. Melecs I 4 f =0
Cicor 19. Prodrive Technologies ap USON37A>
Mektec 20. Celestica B "“'td"20;29,’?2‘5'}53 ,, Zollner
Sanmina 21. Fideltronik 2,8%
Diehl 22. TQ Systems 4,1% \ Jabil
Ultra Electronics 23. All Circuits \ Scanfil
Incap 24. Eolane TOP 41-50 \\\ " Asteelflash
Technisat 25. Kimball TOP 31-40 Q/;gglgton
Enics
TOP 21-30
TOP 11-20 Neways
The ranking only considers European revenues, ]
not the global revenues of a company. indma
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g% Marco-economic Factors affecting the EMS Industry

90
80
70

60

50 Semiconductor

Problems
40

30

20 Labor shortage

. MLCC Allocation Corona Pandemic

0
1. H. 2018 2.H. 2018 1.H. 2019 2.H. 2019 1.H. 2020 2.H. 2020 1.H. 2021 2.H. 2021 1.H. 2022 2.H. 2022 1.H. 2023 2.H. 2023

Qpc indma
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Development of EMS revenue change - 2014 - 2021

2014 2015 2016 2017 2018 2019 2020 2021
90,0%

70,0%
50,0%
30,0%
10,0%
-10,0%

S00% 1 25,0% -25,0% 24,1%  -20,4%  -19,4%

-50,0% -37,4% -25,8%
-70,0% Share of companies with revenue loss

-90,0%

\
-86,2%

Market slowed down in 2019 for smaller companies;
the big dip came with the Corona pandemic -
QP C. indma

ELECTRONICSE
BETTER

Marketresearch & Analyses

© Copyright Weiss Engineering 15



Development of the EMS Industry in DACH during Covid

Revenue changes against the same quarter of the previous year

15,0%

12,5% XL
10,0%
o 8.7% L/M
0 6,4% S/XS
3 o
0,0%
0,0%
-5,0%
Revenue groups
-10,0% XL=>50Mil. Euro
L = 20-50 Mil. Euro
M = 10 - 20 Mil. Euro
-15,0% S = 5-10Mil. Euro
XS = <5 Mil. Euro
-20,0%
-19,4%
-25,0%

4.Q.19 1.Q.20 2.Q.20 3.Q.20 4.Q.20 1.Q.21 2.Q.21 3.Q.21 4.Q.21

Important note: We talk about averages! _
QPC.\ ELEcTRONICS Individual hnumbers can drastically differ from the average indma

BETTER
Marketresearch & Analyses
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Revenue loss due to automotive share 1. H. 2020

0%

0% 10%

-3%
-10%
-15%
-20%
-25%

Revenue loss
-30%

BUILD
ELECTRONICS
m BETTER
(ﬂ)

20% 30% 40% 50% 60%
-7.3%

..
..‘o..'11-8°/0

Revenue share of automotive of <20% were not analysed,
as those companies were normally able to compensate the
loss with products from other market segments

70% 80%
Automotive Share

"*ee. ,-28.6%

o
F(x) 20-85% = -0,4122x + 0,0276

indma
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Why are the big EMS growing faster than the small EMS?

Rev.: 0, 17.02.2022

Change in revenues of the 225 EMS in Europe « OEMs are realizing the advantage of manufacturing services
2019 to 2021 . . . .
« Low capital binding, focus on R&D, Sales and Marketing
125 [55.6".-'5] exceeded the
/ . « General trend to transfer full production, not only PCBA
18 R . R
15 - Small EMS do not always have vertical integration
s . l I « Order values are increasing, exceeding the 20% revenue limit
0 s.;\r:g:us mu;g;w- m.;\auzib- minus 0-5% |plus 0-5% plus 5-10% ""Téo_.l”' pl;;ﬂ [I s 20- rl.’l"zb pl 30 >Plus 35% for a Single Supplier
The problems are not over yet, looks like a gap is . . . . .
Cpc i B e e e fomneindma e Bjgger EMS grow inorganically with M&A
The gap between small and big Smaller EMS need to find a niche or
EMS is further widening a strong partner for buying or selling

-
indma
ELECTRONICS

@ BETTER
_ LAY
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What is this talk about a semiconductor crisis?

* When shipments of semiconductors declined in 2019 by

_ o 6% nobody talked about a crisis
Worldwide IC Unit Shipment Growth o _ o
450 4277 « Due to the pandemic in 2020, inventories in many

400 3918 companies went down

350 317 3222

L. When the automotive industry ramped up production

again at the end of 2020, demand for Microcontrollers

c 251.7

2 20 2353 +216/ and analog Chips exceeded supply as other areas

§ 0 =0 needed Microcontrollers as well

% 150 oy 22 I I The semiconductor industry increased output by nearly

100 — 22%, but the industry demanded more!
330

50 176
98
o m m l
1980 1985 1990 1995 2000 2005 2010 2015 2016 2017 2018 2019 2020 2021 2022f
Source: IC Insights fear « The bullwhip effect caused logistics to collapse and no
reliable delivery dates were available from most suppliers

Many other component suppliers felt this was the right
climate to increase prices

As a result, electronics companies panicked and ordered

QPC everything at once causing inventory levels to explode iIn4ma

Marketresearch & Analyses
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Rev.: 1, 3.11.2022

Development of inventories of EMS 2015 — 2021

44%
43 M
o,
40% Group of Eight plus InCap: 40,2%
Scanfil, Katek, Neways, GPV,
Kitron, Note, Hanza, Cicor, InCap
36% 38,2%
33 L
32% 2,6%
23 XL
28%
. 25,0%
24% 22.2% roup of Eight
plus InCap
20% 21.3% 18,3%
16° 18,9% 18,7% = Jabil
6 A) 13,8% In comparison
12,6% o
1 2(%, 14,00/0 13,40/0 13,7% 14,0 %
2015 2016 2017 2018 2019 2020 2021
The smaller the company/smaller the volumes indma
QPC ciccrmoncs the higher the buidup of inventories

Marketresearch & Analyses
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The development of the EMS industry 2022:

There is a split in fast growing companies (56%) and
companies who still did not return to 2019 revenues in
2021

Revenues increased in Western Europe by 7.3% in
2021. Real big EMS companies (Group of Eight*)
increased by 13.9% and InCap grew 59.4%

Revenues of public companies (Group of Four™) for
1.H. 2022 increased by 37.1%, InCap grew 60.6%

For 2022 indma expects a revenue growth rate in
Western Europe of 18.8% of which 2/3 will be quantity
and 1/3 price increases

In summary; the crisis looks different. The problem
was that demand increased the highest for the last 12
years and could not be met with increasing supplies

Cpc.

*Group of Eight:
s Scanfil, Katek, Neways, GPV, Kitron, Note, Hanza, Cicor
CLECTRONICS © GrOUp of Four:
pETTER Scanfil, Kitron, Note, Hanza

The real Problem:

Inventories have increased for the industry. For
the Group of Eight* plus InCap going from
19.4% to 31.5% of annual revenues in 2021

At the same time, material content increased,
an indicator that the EMS have not been able to
forward all extra cost to their customers

EBIT and Net profit decreased 1.H 2022
compared to 1.H 2021, but are still at
comfortable level for the Group of Four plus
InCap

As the situation improves, high inventory levels
are becoming a burden and bind too much
capital

Payment practices are deteriorating
indma
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Average annual growth rates in Electronics 2021 - 2026

LED Tech. I 2 3, 6%

ive I %
Automotive 13,4% « Current growth forecasts relate to the global market and affect

Defence I 11,8% both OEM and EMS

Smart Home I 10,0% « In particular, the war and its effects on the energy supply are
Energy Tech. I 9,6% reflected in the high growth rates of LEDs, smart homes and

Sensorics I 8,8% energy technology

Agriculture I S.6%  The forecast for automotive reflects the switch from
combustion engines to electric motors. It is too high due to the

ial I 8,4 :
Industrial 8,4% reluctance of consumers to buy new cars due to high energy

Medical NG 8,3% prices and a lack of financial resources
ication G 7,7° - -
Communication 7,7% - Defense technology will have strong global growth, but in
Air & Space I 6,2% Europe only EMS in Scandinavia, France and the UK will feel
Computer I 5 4% this in the order intake

Consumer I 4,6%

Source:CCG 0% 5% 10% 15% 20% 25%
Looks very positive but needs to be indma
’P C serTER broken down based on the market served

Marketresearch & Analyses
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1

The market potential in Euro

In Europe we have an electronic market with a
production value of more than 130 billion Euro

Imports from Far East will reduce

Europe manufactures about 105 billion Euro
OEMs realize EMS advantages

European OEMs produce about 62 Billion Euro
’ EMS have not actively marketed

Today only 41% is manufactured by EMS/OEM i G \ the advantages of their services
in Europe, which equaled about 43.3 billion Eurom, - :
In some European countries the EMS share is

already at 65-70%, in the majority of Europe the!
is still a huge potential for more EMS business _

Indma
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Signs of trade fragmentation are increasing, with trade-related Tu rbUIence ahead

uncertainty surging in recent years.
(trade uncertainty contribution to World Uncertainty Index, percent)

R— - Despite high growth forecast, there are many risks in
. ch“ mesen  the automotive sector (margin, growth, chip supply).
= Usandma:' Covid-19 ’ « 3C (Consumer, Computer, Communication) remain
20 | ST (R A slow, due to saturated market.
25 - « Consumer restraint due to unpredictable future.
A eI 111 [ - Market consolidation in EMS continues.
. | - Vertical integration accelerates, OEMs transfer
10 - ¥ complete systems and after sales services
g5 ¥ « Labor costs continue to squeeze margins,

automation focus will be on backend (boxbuilding)

o] 1
Jan-02 Jul-05 Jan-09 Jul-12 Jan-16 Jul-19 Jan-22
Source: Ahir, Bloom, and Furceri 2022. IMF

u
CLPC - indma
@ BETTER
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Rev.: 9, 27.10.2022

EMS / ODM Europe 2013-2021

Mil. Euro and outlook 2022/2023 A79%

+15,5% 2 4992
55.000 50.120 °2.49
50.000

o +3,5% - 6,6% o
w28%  HH8% o 43.304  34.817 e 43.412

45.000 1229 +9,1%37 . : ey 40523 : 41.866 .
:gggg 33.708 34.456
30.000
25.000
20.000
15.000
10.000

5.000

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

m 44.768 | 45.775 | 41.701 42.782 | 45.781 m 50.173 | 47.819 | 49.585 m 52.912*

o

*1 Euro = 1,008 USD

-
indma
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