-
-,

Simulating and evaluating the bullwhip -
effect along an end-to-end semiconductor A
‘automotive supply chain amid COVID-19 |
ClISIS

Anylogic Conference 2021 @nylogic”

Presenters: Abdelgafar Ismail and Hans Ehm -
Infineon Technologies AG < Infineon
Date: September 2021

restricted



(infineon

Table of contents

Motivation 3
Methodology 9
Model results 16

Conclusion & Outlook 26

2021-08-23 restricted Copyright © Infineon Technologies AG 2021. All rights reserved. Infineon Proprietary



(infineon

Table of contents

Motivation 3
Methodology 9
Model results 16
Conclusion & Outlook 26

2021-08-23 restricted Copyright © Infineon Technologies AG 2021. All rights reserved. Infineon Proprietary



Bumpy road ahead for semiconductor supply chain to recover from (iﬁneon
COVID19 1 chip shortage hits global OEMs and might last longer

BUSINESS Global chip shortage puts car supply chain under the

Computer chip shortage disrupts global car microscope
production

Severe shortage of crucial supplies risks becoming recurring crisis for auto industry

The auto industry has been left scrambling for semiconductors as a swift recovery catches
their suppliers off guard. Strong demand for iPhones, Galaxy tabs and Playstation consoles

from housebound consumers is to blame.

Chip Shortage Reaches Smartphone Makers

Shipments are slowing and prices are rising as companies hunt for parts; supply-chain wait times
enter the danger zone

Chip shortage will last beyond 2022 as demand far outstrips
supply. Intel chief says

Head of largest chipmaker in U.S. says short-term fixes may help, but building additional factories will take years

During the crisis automotive demand dropped significantly which resulted in inventory overshoot (people
worked from home therefore they commuted less ..etc.)

Few months later demand overshoot happened and the chip shortage occurred

Sources: DW, Bloomberg, Tagesschau, Financial times, Neue Ziricher Zeitung
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https://www.dw.com/en/computer-chip-shortage-disrupts-global-car-production/a-56224486#:~:text=The%20shortage%20of%20chips,%20which%20have%20become%20a,record%20drop%20in%20sales%20in%20spring%20last%20year.
https://www.bloomberg.com/news/articles/2021-01-08/honda-to-trim-production-at-japanese-plant-on-chip-shortages
https://www.tagesschau.de/wirtschaft/technologie/halbleiter-autoindustrie-101.html
https://www.ft.com/content/13094950-fb45-4686-9ef9-8199c674b90d
https://www.nzz.ch/wirtschaft/infineon-chef-ploss-der-chip-mangel-wird-noch-monate-andauern-ld.1609804

The semiconductor industry is characterized by capital intensity (imeon

& high demand volatility

Semiconductor manufacturing is
highly capital intense
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The semiconductor industry is challenged by steep ramp, short

lifecycle & long cycle time
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Hans Ehm presented the bullwhip effect back in 2012, about (iﬁneon
Its existence in the semiconductor supply chain

Re
Conge ,.ef’ om

N Ce ’4/7_1/ / OQI'C

2072

The Bullwhip Effect

Anylogic Conference Dec 13 2012

; : .,
Hans Ehm Supply Chain Innovation < |r|f|r|eon

2021-08-23 restricted Copyright © Infineon Technologies AG 2021. All rights reserved. Infineon Proprietary



The real risk comes from the nonaligned supply chains - the (imeon
bullwhip effect
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We used discrete-event simulation in combination with agent- (iﬁneon
based modelling to represents the interactions
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We used discrete-event simulation in combination with agent- (iﬁneon
based modelling to represents the interactions

Results show that the bullwhip effect can be Reo
seen (2) Co
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In 2020 semiconductor market growth de-coupled from crash caused [pfineon
by COVID; Reducing the bullwhip has a high potential A but how?
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*I-Ref-M = Infineon Reference Market = Total semiconductor US-Dollar based market revenues excl. DRAM, NAND Flash, MPU. i Real GDP = Inflation adjusted (real) Gross Domestic Product of all countries of the world; total of local values converted with in
each case current US-$ exchange rates. World real GDP is from chain-weighted index. Quarterly data (year-over-year growth rates)

Sources: WSTS Bluebook for Historical Data, 30 November 2020 & Forecast Update, November 2020; based on or includes content supplied by IHS Markit Economics & Country Risk, Comparative World Overview Tables, 17 November 2020

Specific disclaimer for Omdia and IHS Markit data: Information is not an endorsement of Infineon Technologies AG. Any reliance on these results is at the third party's own risk
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