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Statistical Analysis of Interview Results

ST Will human society reject digital twins?
S$2  Will each technical product have a digital twin?
S3  Will digital twins be valuable good by themselves and will they form their own eco-system?
S4  Will open source does not play 2 role for dlgntal twins, as it is not as trusted by the public?
s5  wil dngual twins always remain a hmasy’
Ul Will simulation be used in design and engil g by everyone without specific skills?
U2 Wil artificial intelligence tools / algorithms be the main driver for democratization
of simulation within the next 5 years?

U3 Will simulation models be described in a fully standardized way
(model content, validity, level of detail, ...)?

U4 Will seamless & accurate model transfer between various tools be possible / standard?
® Socity/DT ECOSyStem A7 will virtual homologation by simulation replace all physical tests in homologation?
w Usage/teraperatslity A2 Will detailed simulation models be trusted more than the experience of domain experts?

A3 Will simulation increasingly be used in safety critical situations to ensure the correct
@ Spedific mm
s ons behavior of critical systems?

“ Muman DT Interaction Az wa cooperative cyber-physical as well as only be realized
@ m“u" by artificial intelligence?

A5 Will simulation replace artificial intelligence in operation?

H1  Will technologies from consumer market impact digital twin interaction?

H2  Will emotions / brain interfaces be considered in the design loop?

C1  Will simulation / digital twin applications move from desktops to the cloud and edge?

C2  Will simulation adapt to faster innovation cycles of computing hardware?

C3 Wil quantum computers not play any role for simulation within the next 10 years?

C4  Will simulation algorithms see a disruptive development like e.g. model order reduction?

Impact (1=low tcS=high)

(i) 11 ) 0 x 40 o w " M w 100 The letters in the ID represent the cluster of queshons or hypolhosn they were part of
(S - Society | DT ecosy , U~ Usage / i P - specific Application, H - Human [

Probability in % DT interaction, | C - Computing)

HAT : Simulation & Digital Twin A 10-Year Technology Outlook
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HAT : SAP Industries White Paper “Digital Twin for Business A business outcome-driven approach to digital transformation
“THE INTELLIGENT ENTERPRISE FOR THE AUTOMOTIVE INDUSTRY"
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Together for a true digital thread SIEMENS

A dream team
partnership

between two industry
leaders in product
lifecycle, supply chain
and asset management
software

A single digital thread
integrating product
development with
real-time performance
and business feedback
to drive digitization from
design to operate
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FANTOENBIED SiemensDiEH

Closed Loop Manufacturing (CLM)
- Golden Triangle (Teamcenter-SAP-Opcenter EX CR)

« PLMA 53R sk (BOM)1E3REERP, MESIZET Siemens Digital Enterprise

« PLMO T % (BOP) B E*MESITEL,MESIZT2, A X o T4S functions o
5 Product, BOP definition
L—a. f/F ¥ %“E'l%iﬁ % ﬂ:'%) A Change management

Configuration management

« PLMTZ E XN/ SIFHRC L2 EERIZ. ERPAICEH R
N=Ja> r L TCEIN,. BEINS

« ERPHSLDEEIFETREEIZ MESIZPLMDHBOM/BOPDIFHR
RO TREETEHEXTS

« MES#H"83i#E % R1TL. ZDAERIZERPYPLMIT 71— I/ 3y o Level 3
Management
n5
CNA4T functions B CN4S functions
R N § < s . Product definition 7 N Production orders
. glﬁiﬁi;aj(‘jo H’% Z\.J@é\%’ﬁmﬁ (Et\ MESﬁ“’)PLM“*@é*E BOP definition . , ", Order confirmation
Ly TEEINS Closed loop 4 - Material movement

nonconformance

« PLM2—HIZRIBNDTBEEREPLMY R TLANLEERT
LY TE ZNDEEFITW.MESICRFALEE L (E:ETS

Page 8 Unrestricted | © Siemens 202 | 2021 -10-07 | Siemens Digital Industries Software | Where today meets tomorrow. SI EM E NS
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2 TT-9NL IR AMELEEE TEBLITEZZETEINT loT TS OEM 7—FTIFvaERI3HENHEELT,
EcoStruxureZ%stL T\ 3,

Ecodtiwers for Industry

Fooa & Beve:ago Mln”vg' M|n0ra‘s & Me!a‘s

EcoStruxure ™ Architecture
Apps, - _
_—

Analytics &
Services

"
>,

AVEVA Software* EcoStruxure Machine Advisor EcoStruxure Asset Advisor EcoStruxure
Engneenng Assot Pedformarce EcoStruxure Profit Advisor EcoStruxure Power Advisor Augmented Operator
Planning A Operatons  Mondoring and Cotrol EcoStruxure Control Advisor EcoStruxure Resouwrce Advisor  Adwsor

Modicon — -
— 14 = |y
v — M

Edge
Control

EcoStruxure EcoStruxure EcoStruxure SCADA Systems EcoStruxure
Hybnd DCS Foxboro DCS Triconex Safety Power Monitoring

Systam Expert

Harmony TeSys Lexium Set Senes Telemecanique

End-to-end Cybersecurity

Cloud and/or On Premise

t

50rs

Connected E M IS .id i b
Products - . :

*The Scrneider Elecine industrial software busness and AVEVA have memged fo trade as AVEVA Group pic. a UK listed company. The Scrneider
Electric and Life 1= On trademarks are owned by Schneider Electric and are being lcensed to AVEVA by Schneider Electrc
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B AVEVA Connect Cloud platformZz1-Y&EO % LD, TOTAYI1L—Y3aynbIVvIZTIUIT AR
-3y b0-)b, NV1-FI-V&RBICET, EEBYINIIVEERIMITAI N B U UGRETE31EH1%

I T3,

\}_\

\ /ﬂl_\

Deep customer relationships drive our innovations

CHEMICALS

MARINE

MANUFACTURING

@ 16,000+

wfacturing sites
and smart factories

FOOD, BEVERAGE AND (PG

350

world-leading
companies work
with us

650+

customer sites

MINING

The world" . 25

of the leading
mining & metals
companies

largest shipyar
POWER GENERATION

1,000+
power plants
500+

GW of electricity
monitored

INFRASTRUCTURE ENERGY 0,
75%
of global oll, natural
3, 500+ Ras & liquids gathered,
customers processed & transported
using our software
WATER AND WASTEWATER LIFE SCIENCES
0
1 400+ 100%
‘%’ ’ of the top 25
customers pharma companies
use our software
POWER TRANSMISSION &
DISTRIBUTION DATA CENTERS

100

soflwarcmens re u ptme
and energy efficl

AV=VA

200

grid operato

wor|dwude use our
ware

IAIN EZAUIT R TIAINYAIYY1-23 ), TV

IZTVITTHA

XK BEFOZHOERCEZTERATNS,

AVEVA’s overall architecture invites a strong partner ecosystem
AVEVA is hardware and software agnostic

AVEVA CONNECT CLOUD PLATFORM | AVEVA FLEX SUBSCRIPTION PROGRAM |

EXPERIENCE
N

VISUALIZATION COMMON VISUALIZATION, CLOUD BASED, MULTI-EXPERIENCE |

PROCESS ENGINEERING PROJECT OPERATI ONS ASSET VALUE CHAIN
SIMULATION AND DESIGN EXECUTION CONTROL PERFORMANCE OPTIMIZATION
Process Desig Front-| End Procurement, Asset Strategy Plannin, g,schemn g
LIFECYCLE Pipeline Simulatior Engineering, Construction, : I““_" sé“"l : Asset Analytics Operations Execution,
MANAGEMENT Enterprise Learning Detaded Design Commissioning el et Asset Process Of

vision swrvneT REEK®H PO<a © rwintirean

@@ ostott

CQARIB 'SEYXA0 @f Py pAAAINI saret Gtosetne

INDUSTRIAL INFORMATION MANAGEMENT
Collect, Store, textualize, and Analyze i and Operati 1

5,500+
Partners

AV=VA
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6 long-term commitments 11+1 targets for 2021-2025
CLIMATE 1 Grow our green revenues to 8(
E E 2 Deliver 800 million tons of saved and avoided C missions to our customers
3 Reduce CO, emissions from top 1,000 supplier perations by 50%
RESOURCES 4 Increase n material content in our products to 5
{j E.E § 100% of our primary and secondary packaging is free from single-use plastic and uses
TRUST .
o = 6 10 of our strategic suppliers provide decent work to their employees
EEE 7 Measure the level of fider of our employees to report behaviors against our Principles of Trust
EQUAL .
8 Increase gender diversity, from hiring to f t-line managers and leadership teams (50/40/3
B8 A8 9 Prove n ity 10 5
TIONS . R— EZ] : ‘ Y f , :
GENERATIONS 10 Create opportunities for the next gener 2X number of opportunities for interns,
EEEE apprentices, and fresh graduate hires
. 11 1 1 ion underprivileged people in energy management
LOCAL —y .
+1 100% of Country and Zone Presidents define 3 local commitments that impact their communities

in line with our sustainability transformations

A : Schneider ElectriclSchneider SUStainabi“ty ImpactJ Copyright (C) Nomura Research Institute, Ltd. All rights reserved. N-{l 29
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VAFTMT-DTIFIWNI1IDTV-LT-J (. CAPEXDSOPEXFTEMOLIV-2HEAEL
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B CapExh'COpEXDERPEEX T, BEEDIAIVAINEY K- 33X TLIIVATLAOIVR-R Y MERET 27
L-LD-JD7TO0-FeRAIANELL TS,

BIDIL-LT-JDBRASYIIL-Y3Y, ER - BEITOITIILRERMREEL EBELETIYRIA-LY-LAIC
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Schneider Electric’'s ecosystem framework for digital twins

f\

CAPEX OPEX

CONCEIVE SIMULATE Eeo@ truxure
nnnnn tion At Every Level
FEEDBACK
= AR
Planning, Sensing & Software Analytics User
Modeling, & Design connectivity Experience
T N j\ ITERATE

Central Platform
A P EE
Data-driven

Data Management Platform value

Project Management and Team Collaboration

Hjm * Schneider EIeCtrichigital Twin E‘QUideJ Copyright (C) Nomura Research Institute, Ltd. All rights reserved. N“ 30
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Our advantages and resources

We are the most local of ‘:Js:,:»:_y,i companies. We are advoc i'f"s of open standards and partnership ecosystems
that are passionate aboul our share le aningful Purpose, Inclusive and Empowered values
th \Q,
People Innovation Environment Partners Financial
and suppliers strength
128k+ 1,000 o1 650k A-1A3
employees worldwide, patent applications filed Number of zero-CO, service provider and strong investment grade

in 100+ countries globally in 2021 sites partner ecosystem credit rating

AR : Schneider Electricl Annual Report 2021] Copyright (C)  Nomura Research Institute, Ltd. All rights reserved. m‘ 31
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B IVRRAYMBITIRET, Rat- BENSER - RFET, Site-by-site N SHARIBIRIAY FET, J0-1
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A fully integrated company empowering its people and offering greater efficiencies to customers.
One Sales, Marketing, Digital, Supply Chain and Associated Software.

Europe

Energy Industry l:

Transition 4.0
P

B

Our strategic pillars ‘

Electrification + Digitization e
Sustainability Efficiency
Most innovative range

Energy AUtomation of connected products
End Point Cloud Ecod truxure

Design & Build Operate & Maintain Software across the lifecycle

Integrated Company  unified Operation

Site-by-site Management Centers

AR : Schneider Electricl Annual Report 2021] Copyright (C)  Nomura Research Institute, Ltd. All rights reserved. m‘ 32
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40N E AL 300 FMELDIIH -OIAT1I ALY 7-i2BLTEY. EcoStruxureZED
YU1-v3v 8 TEER,

BISVADI - TA-FIA I TFBEHFEEIA-TLICTUTATFTEUTAIIMN\IR DR EETE,
® YATFEUTATAMNDADRTE THIFHRT6DOUNEL, YAFAMY-TLI MY IIZE>TUE EEIR ICT V7 yF— ML+
IV TGN RILRELZEELEDICHEVC2ER,
BARDNTIN=-FZHBIIHEI T ENIANSAMNIRA]ELTERE, VYAV IUTAHNEBEGERELTEY.
V115 -IL T MUwIDEcoStruxurell&d lloTYV1-YavEFERLT EEOKRER LOEHIC, FVELD
D JUBRWEBREEZITAELIICLTVNS,

® VI1FMHA-TILIMIYIICEST. TITVADI - TA-RIVM 1T, REOEH TS, TI9vx—-MNOLEFY Yy ITH A VR
RXITONY LATIHICHEWT, 5EBDOFE L5,
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BASFIZ2018FENSNYTYTIVA AV ITAITATAD) =T 4V THIN=-THB I I -1
IANT1IAEE, AIZFRUEMERIRREISED,

B BASFEV NI AV TANTAT AL AIZRWNA I R=23VIRISOWCEH R R E E .

B BASFIZY NI Y TSR IA-LEFERLTUREDAIET N EB R I EEHDOERT I FIRME, IINTETIVHOHT-
[CIREINEMRIZEVRLTANTB3Z2E T, PV TUALEZHFRLWT-YTB R -7, f‘”‘& BLTETINER
igéLtE E ?E g—o

B BASFODT I )1 ) N— /3/¢Eé%l;trAll;tBASF DT IFIALO-FYYTICBWTEELGEMTTHY, R&DICH
WTIE, RIEENEERZRETLEY., T-AZHMLEYVIT 3 A EZRINICERS] LTS,

CITRINE PLATFORM®D %K

m@ﬂ
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Neme Importance
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ML Model I
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~

https://www.basf.com/us/en/media/news-releases/2018/06/P-US-18-075.html
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BASFDT IFIEIRAETIVELTE,. BEIAVFTOYVY 1-Yay xR,

B Lab Assistant : BEENELEAI-T1 VI 21ERT2HDBUIBREMEIEEEDT7I1T 72T [EP<EDF3TL
NTEB Web N-AD 7 TUT—-v3Y
B OASE Connect : ATV MDOHERIEREVTINAIALICIBEL, BERTEEERIZARL-YIVY-)
B xarvio : EEMAITOEHIBREE, J1-IVFERVATL
B Virtual Pharma Assistants : BGZODIERINE, EFHBCMVERARXLBEXEOREY-LA, BZETIL
JUALICE DN N-Fv) BRIEETHFEZAYI1 Y L CERERIGER Y -E A
Digital Business Models
With the help of digital technologies and data,

we are developing new solutions and business
models, thereby complementing our existing

business and attracting new customers.

Lab Assistant for Architectural Coatings W
OASE® connect b
xarvio '™ v
Meet your Virtual Pharma Assistants L

HAT) BASF HP
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BASFICBWTEN-RYZ1-F’IERE LER, FERELTUIHIREH. L= Ry TZ2H
WECO27VU-DZETER. JV-VKFEZE, ITCREVEDHZL2HHS,

Our path to reduce BASF emissions from 1990 to 2050 No downstream decarbonization without upstream decarbonization

BASF greenhouse gas emissions 2018 Global GHG emissions
BASF greenhouse gas emissions (Scope 1 and Scope 2) 1990-2050 miion metric tons per year Scope 1+2

! 1} 11
I CO, reduction in business as is 2018 I CO, increase from growth l I Energy production Chemical production’
>45% ~75% ~60% 100% 5 9 !

5 6 9 2
N : i 3
l I | Etectricpower | | Steam | | upstream | | Downsteam |
2139
o e Q@ —@ - —© 7
=] i
Grey-to-green Power-to-steam New technologies Bio-based feedstocks

‘ Continuous opex? \
2030 2050
.
u.BASF
®  BASF Capital Markets Day, March 26 2021 | Keynete 8 BASF CapitalMarkets Day, March 25,2021 | Keysole ' Includes emissions from process energy * Operatonal excellence measures

1990 2018

HHFT) BASF Conference Call: Full-Year 2021 Reporting
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NAMUR Open Architecture (NOA)

Central M+0 Highly reliably

IT infrastructur

8 Deterministic
i control system
<

s @) ~pp platform
= Data direction
E control

&

— —_— Open

© interfaces

-

8. ‘ Proprnietary
- interfaces

S

-]

=

[

o

=

FC4an3

“20MA remobe 10 / fieddbus /  «
/ Ethesnetin the Seld) v

------------------------------------------------------------

Open monitoring and optimization with NOA

Additive to existing structures

Open for new approaches within
Industrie 4.0

Based on existing standards

Simple integration of fast changing IT compo-
nents from field level up to enterprise level

Significant improvements of cost per sensor
due to open and integrative approaches

No risk of availability and safety
of installed base

Manufacturing
Execution Level

s secure
s

Field level

https://blogs.windriver.com/wind_river_blog/2020/01/open-process-automation-poc-in-the-chemical-industry/
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RRARIREEEE. FREB20EDFFFFEENIF T 5L ILEIRZYY-AN

Inputs

B>

# Partnerships

4% Financial

% Innovation

wl Operations T Environment

We use nalural resources 1o

t# Employees
Everything we do is based

Trust-based relationships
are crucial to our license to

Ouwrr sim is 10 angure solwency,

We develop innavative

Safety, quality, and relisbility

are key to excellence in our manufaciure products and

solutions with high value added

an the expertise, knowledge,
motivation and conduct of

operate and our reputation.

lirmit financial risks and oplimize solutions for and with our
the cost of capital, customers 1o expand aur production and plant operations.
leading position. Tor our cuSbomers. our ermployess,
€87.4 billion 10,000 €3.4 billion 1.3 million metric tons 111,047 ~280
Total assets A&D employess GCapex Aenewable raw materials Employees around the world Research collaborations
48.2% €2.2 billion ~60 million MWh 1,695 milion m* €11.1 billion =7 0,000
Equity ratic RED expensas Electricity and stearm darmand Total waler usage Personnel expenses Suppliers
Outputs
44 Financial # Innovation wl Operations T Environment {# Employees ¥ Partnerships
~820 ~A45.000 47.0% 25.6% 87
Share of our waste recycled or Wormen in leadership positions Suppliers scresned through
Together for Sustainability

€78.6 billion

Sales Mew patents worldwide Sales products
Iheﬂna]ly rescoveresd
€7.8 billion €24 .1 billion 7.3 million metric tons 78.5% B82% I
EBIT before special itarms Acceleralor salas CO; avoided by the Varbamnd Waber demand Engagement index acconding Lo Internal awdits on our
and combined heat and power generation recirculated 2020 employes survey compliance standards

H A7) BASF Report 2021
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MAREDT V5 AL ERIERIHEE,

W Digital Laboratory : I L T/NIA—N VY RBIEZITVED S, I5TRENLTHDT NI AET-FEHBFLEY,
BFIv-TINTEBRRAEBIHTXENLEYTEIENAIBERAV-FT NM AZ AW R

W Data Science : RKERDBIZMIKINICE>TT-IDLIRWEREEELRERTHY, JU-VBT-INDHREL
PO AGRBEINERDT Y -AN6DEWNPLTWNT I AN - S CERYED

W Knowledge Solutions : RADDIFAN-FEIFIC, AFIBHREAEIERE— DD TUT-Y3 Y TIRFR TEHE
HAZRM, VT VY ERFEROELIBEUZEY)CH T ST ENLRT At ER

W Scientific Modelling @ &5 EiHDA-/\-IVE1-5-FEMEENL T ETYVJeYIab-vavaesim-Y1-
VAVRERISTER,

Digital Laboratory Data Sciences Knowledge Solutions Scientific Modelling

Smart devices that perform measurements Better use of data is a crucial factor for Our experts in R&D can search for We use scientific modeling and simulation
independently, share data with other future scientific success. That is why we are  published and internal scientific information  to develop products and solutions that are
devices via the cloud and automatically working on easy to use data input and in one application. We use the advanced precisely tailored to the requirements of our
document their progress in an electronic integration from various data sources to methods to analyze the content and customers. Thanks to Quriosity, we at BASF
laboratory journal: This is the laboratory of provide quick access to clean data. prioritize the search results. work with state-of-the-art supercomputer
tomorrow we are working on today. technology.

HFT) BASF HP
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BASFIZ R IVEI-T1V I e EFIVEI-T1 VI DIEE (CEHB LT iz, BtOE
VHADEELEFELTCERATERMBADIIGZICHZETE-ILLTVS,

B Governmental Relations & Interest Groups : REFMIGER I ESZREERIN BRASIUEBERICEE), RINEFESE
AVY=-Y7L (QUIC) | MYEFEAM-AIYY-Y7 4L (QUTAC) . OpenSuperQEZEI1-Y-R—F, bitkom e.V.,
QuPharm, Q4Climate® 7 k/\1 H1U—iR—FIZHNER,

B Academic Collaborations : 73UV K—J7- R ENIBMEESH TWBEFIVE1-YER(ICH A L. 77UV R—J7—-IVE
TIRRYRI=IDEFIVEI-T4VJEBMICAIELTWRE L, REIMNBEBHESEERIIEHICERN-M LB, &
BIZ. EF RN B0 EDE KEB LU EUESEBMICLREFRH N -ZV TRy NI-J(285 00,

B Investments : BASFZ)IL-TDI-RL—-MRYFr—FvEF I EEBLUT. BRLTVWAEEDI7Y MIHRBRETIRE, 2019F
£2020%F, BASFAYFv—FvES (G EFTITVALEYITRIITON-Ty -5 - 1552 2B L. EWEROEFIY
F1-5 CRIEZ AT 3= DRV -I 7y b aiR it g 3Zapata Computing Inc.[CIR &,

B Industry and Commercial Partnerships : Robert Bosch GmbH. HQS Quantum Simulations GmbH. Friedrich-
Alexander-University Erlangen-Niirnberg $&U' Heinrich-Heine-University Diisseldorf ¢ E R T, MM YVEMBHEHA R A
DEEEBICKBZTOIITMNISM, £z, EFIVEI-IDE H{FETHBGooglett P Zapata Computing Inc#t &A1
REC, BEXESBICRIEEFIVE1-97 N IVALOERRAFEEZED S,

Governmental Relations
& Interest Groups Academic

Collaborations

Industry and

Investments Commercial Partnerships

HiAT) BASF HP
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Dassault Systemes : Virtual Twin
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g GRBAEREL TIRE)

» Collaboration

» Comprehensive
(ffifEEH 2 A% N/N-)

* Simulation&Emulation
+ Data Driven

HAT ETUVTEY
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Dassault Systemes : Virtual Twin

What, How. Who D&% 7E-)

OACH

RIENCE: A HOLISTIC APPR

VIRTUAL TWIN EXPE

3 % HOW: ECOSYSTFT\/‘
§ thN('E PRODUCTION
EXPERI -
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Dassault Systémes : \vTU-TiFMAIFY)1-23Y

Ny TY=-TIFEMOMDYI-Ty I XV DOED

B JOVARETAAIV-FRONADEZNAA>TNBD TDXD AN L
® HATIENFYZIVINEAEH

INNOVATION RELIES 3 ‘ 1 P
ON RADICAL transfocy B INNOVATION REUES

x g pr 5 ON RAD!
TRANSFORMATION TRANSFORMATION

DRIVERS IN BATTERY CELL
MANUFACTURING

DRIVERS IN BRTTERY CHLL
MANUFACTURING

Battery Cell manufacturing challenges . ¢ 7B gy TRANSFORMATION

THE BASICS OF MOM THE BASICS OF MOM

BEYOND MOM BASICS: & BEYOND MOM BRYICS
THE CHANGE MAKERS . THE CHANGE MAKERS
CRITICAL > . n CRITICAL
CONSIDERATIONS . el CONSIDERATIONS

oy S 5 o REAL-LIFE IMPROVEMENTS o R REAL-LIFE mruwmnms
Large capital investment and risk in starting and LA 1 THROUGH MOM > | THROUGH
scaling manufacturing e - RIPLESRNTSTION - : 5 IMPLEMENTATION
Y < 4 / N 10N - W
Continuously evolving regulations related to safety and I ConcLusIO| P CONCLUSION
quality of products and production . {

Mevdumulum(wukdmwﬁnmdmmﬂm
with OEMs and consumers of battery cell

The disconnect between design, engineering and manufacturing
and the need for collaboration

The ability to manufacture with high levels of traceability
and sustainability

Effective management of maintenance, parts and spares
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Huawei : 5GD1-AT -2

SGEWIFIi6DEWNRTZREE (EBEoHENSESGICTTLTPPEELRIAYFDEIS)

B ERIEWIiFieE 8 E, O-NIL5GIHEEN W8
® WiFieZF FLETHEHEICZHEETS (J:,ﬂff)

B O0-NJL5GEWIFi6IFIA N AVEI-T1V I NT-D - A TN TETE
(WiFi6lZ{EIANCH BB IVE1-T1 VI INI-hRE55) »
® AGVEN-RUTIIALHENKHENBZI-AT-A[F5GH HE,

/// ////// ;
] ////////////
il < e
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Huawei :

OTZIIIFICHE > TV LI UTIFIEELAIVA

B VPLCIZDWTIFEIS AL, HuaweilZITOES#H THYOTICDWTHELEHIEL,

® ER4mmsecD5GEHKIZFE (AEICHVELROTHERNHERWY) , LAL. ZNTEOTEIITRICEH T
CZEFEELL,

B 6GICDWTIE/-IXV

| HuaweiDZEH]
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ESVWNIANIANRKROSNZENEI VAT LOZEREFIEE D
ERIEEIELELE, J
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Nokia

5GD1-A-T-2R

B 5GOI-AT-RIFAGV. ENTIILONY ., BEi5REET (MEEESE) (DTH
(eotzyyay., J-ATEEERFEOERIE)
® 5GA'Must havei 1-AT-ARBRER ? CBIEQDIRNYFEABH?)
m6GICEALTIE/-IAV B

Top remote control and industry 4.0 use cases
driving these real-life business benefits

e

&) 8 O N

AR/VR + content Mobile Robots Video analytics + | | Condition monitoring
to the worker and AGV camera vision + digital twin
1. Worker collaboration 1. Productivity 1. Site security 1. -33% downtime costs

2. Productivity 2. -20% energy costs 2. Quality improvement 2. Energy reduction
3. Worker safety 3. Worker safety 3. Worker safety 3. Productivity
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Nokia

WIRNIYONITIVI TIGEEAEDA YT T ADFHIC5GZEFI A

B SREEIMSCHA (KE2)
B ERTHILE M ERENRENZE OLFIEVT1)

Featured Videos

Image: Lufthansa Technik AG

Lufthansa Technik doubles-down on private 5G in Hamburg
workshops

| By James Blackman April 12, 2022 - I Lol I | i I I MErsche
I nternet of Thi ‘H vent Cove
I Smart Factory | | Wired Networks, Fiber I
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Arcelik

5GDTTVr-3yn0-FNYTZRE

B 5 GOFHEEEL LTI AE-F (UTIFI1LHE) ( LAN-DALERFKRE
(—FEDOVT NI LERBETARI I IGLTWDZERS SR EER)

B EHICSGEEATAZEERETILTWS By BLURNICERTEFE)

Discrete manufacturing
AGVs increase productivity and worker safety

¥ st
o First commercial -  Autonomous healthand Improvement =

= i ‘ in AGV cycle time,
I g .9G/LTE netwe M) safety robot, AGVs and a - |
P inTurl 92 drone network | " powered by PW

; e ro¥ 'h and safety, drones for war
] ( ” <
=

N

:’ Ty and drone network for safety and sscurity < I8
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Telefonica

6GICENET-ARETRIEEEDIXY MEFY

B 5GCIHOTEY IV RICHE > TV & 4 R &
® 6G(Latency(dLatencylFTmsEATF
—F-5EVI-h5 TiHE COEROERBRER T L0EY
e 1x107-35x3.0x10A8m/s~3x10~5 (FOtwY Y IEEREZ2REEHTTI0r4) ~30-300km

Nicolas Kourtellis
are searching the use cases for
manufacturing of 5G and 6G. Some FA
software vendors say that IT and OT will go to
the cloud such as PLCs. However it will be

hard to control the equipment in the process
line from the cloud by 5G due to the latency

as sub mm sec. We are wondering that if 6G
will launch in the future it will be available to

6G Networks

control the equipment fully from the cloud?

5G Networks

. 2030 with 50-100x capacity of 5G
. Higher data rates: 1Tbps!

- V\irtually zero latency: < 1ms

. User experience: 10 Gbps, 3D

. Already being deployed

. High data rates: 1-10 Gbps

. End-to-End delay: 1-5ms vs.
. User experience: >50Mbps, 2D

YESTERDAY

| think it will be possible, but it really depends
on the setup you assume. If the equipment is
assumed to be always connected, and what
type of connectivity you have. 6G is
supposed to connect the unconnected, and
offer an always online feeling. But again, it
depends on some issues, for exane such as
power availability and if the manufacturing
process is in a space that has lower
connectivity than ideal.

%",@T,\Q 4R -

>

*8* Telefonica Emprosas
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China Mobile
Mining[X5GDEERZEDUVED

B Manufacturing® B RIFEL NT1ZYTPYROI-AT-ABLOIA Y b
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BAROEERDIAZZMAE © 5t k- I EEFIRE
B TEERMHUT, OPM (Operating Profit Margin : BEFIZEER) OMRS
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BAROEEZEDIDZI M : ieRELINEHORBRYE
RIFIRE EROA (Return on Asset : B EHNZEZER) FEOIEE

B/SHERRIETHRENRELRS

ROA
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BEROEEENDIDZZME : RiERELINEEORBRRMYE
VyoayDEICIREZIA TROAZEIESH TN, IREEZROAM LIXREXDH

FHEETIETNS
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BEROEEZEDIDZIZME | HEEXDHRFHETORS
EONEB0ETIREL VRN ENSEEEMET LRE/NIEA (OPMBMBUELED,
MERRBEFREET) . 1/A-VayhEFhEBVWERELHEIEDKELERE

B/SYERECASERERRE (~1975%E) RTEREHEEQERLGKREEERELLE
Etm ETEEELR (JIYVEERUBOMAEZEZEICFDIERICLYBAANDETERET)

HADEIEZDDuPont o 11
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2% | HRORERONT AV VAR

1960FA | 197044K | 1980FA% | 1990F1K | 2000FA% | 2010F(K | 2020F4%
HIBIRE 2.6 5.9 12.2 15.8 13.1 13.1 13.7
ROA 9.0% 7.1% 5.9% 3.7% 3.6% 3.5% 3.2%
e & A B FR R 1.2 1.3 1.3 1.1 1.0 0.9 0.8
OPM 1.5% 5.6% 4.4% 3.4% 3.5% 3.9% 4.2%
HRER 0.4 0.8 1.4 2.0 4.6 7.1 10.0

AT R AR
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EEZRROEIRAET VAR
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Siemens : TIFII-IIFT=-TFA4X T3y T A-LEEE
EFXNICREERSTHYI0RALII-TEELNVI-FI-V, IVIZTVI T FI-ItEM

XY ADEIEDR-AELTIIINIVT-TIAADRE] THY . BLEIRIBDOT IIINT Iy TA-L
R CIEHREE
o [BLERIGZICTIFNT SR IA-LHEINIE, FoERMII&Z (IR0 ]
® HWEXEDY-tI1t-v3ay RT-IWTIM F1FIVITANEUT1E) OY MR- YR EMmE
o HEELANLLTILNERE, IRNF-EELEDT IFINIAY
B Industried ODERIV T M FHER AR O] (TIHOFLIFOETEEL) Zehbld
BAREVWRITHR?
® 14.00Vision2030DF—"J - (LSustainability. Interoperability, Autonomy (Sovereignty)

Japan industry trend and our value proposition

BENBTOELYAY
®  Industrie 4.0 message has drawn Japanese industry attention on
digitalization of Manufacturing area
@ Our DI SW PL and AUT offering is unique and key differentiator. ERP
® Also, we have SAP partnership to cover vertical ERP and horizontal PLM
[p———————————

process solutions.
Sales plan

ssauisng

Shipping
Procurement

Production plan

hiolaind =

PLM Planning Design Prototype = Preparatiol Manufacturing Maint. Service
——
Logistics

FOANYA IE, WG, WiEE
B, FESA UL IBLEET,
WMEMHESSaL— a3y, BRI
FRBE L, EFRTHENLEED
DRBLELYFES,

SIEMENS Pagedd  Unrestricted | © Siemens 2021 | 221 29A248 SIEMENS

HAT ¢ V- AV AR A A RIVE R RIFCEOEM MBEIY-AVANEDHZDX GELWEDIUTOTANER) J
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Siemens : TIFIN-IIF-T54X T39I A-LEEE
I=-AIATHNIEITEOTY-LLAICEN B LD RADIEH

BmPalantir& [ UFAE

*"’*E’Ju&o)/\“/’iwi% ﬁgﬁ‘em\% TE#EDKEL
T-YEEARR], JAbE -Saf - IEME GuN-TTIDZ%RE)

%i% AT=)7T %m;lé‘g*“DXb EFAEL

Solution map for Japan industries: Hardware and Software

E2TOHBOLAY—IThH=3IT/ OTHE-
T2 RBRHMOBRBREDI=HDT—E2ATIIIVR

b Lt information L

(Product Design) CADBOM - o sop  (Process : BOP Creation)

BCT . Quality data L, 1 _ Process Simulate1
H5HE (Test data creation) S&e-Torsance 2l | (Equipment Verification. OLP)
Line Designer FactoryaD | il 0 Plant Simulation1

DI=HbDOYV I k ¥
ENHE Y2 b9ox7? (3D layout design) BOE (Line Verification)

o—-3—-F77RR

W
chd Process Simulate2 Operating Plant Simulation2
(Digital Twin) * data (Digital Twin)

(Commissioning ) - - (Seheduling)

o Actual

AV MA—=F—IF—brA—=a TSV
24 =LA

QFasbs—Yar IS5y bt —A |
H—rS—tFa T |

Factory 3D

Z 14—l FigB (Point cloud)

InfiPoints
(Digital measurement)  (PointGroep) "

SIEMENS

Page28  Unrestrictad | © Siemens 2021 | 2021%9R 248 SIEMENS

TIEIRMD

HAT ¢ V- AV AR A A RIVE R RIFCEOEM MBEIY-AVANEDHZDX GELWEDIUTOTANER) J
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Siemens : M&AEKEE

Siemens|32007FENSYIMII 7S BINZEREZL
—>TIFN - IIT=-TFAX - TIY R ITA-L%IEBE

B[ SEBROREL EETEOEE(CHFETEZAMOERTY,, BRIRMOIVYIN T4V I LI TREL EE
BEEER L —RIENS AN RETY,, I EERRRZNISEVAMZRIO-/NVOT YT DB TE 0N
LW, LU Y- AVAR L b EMTEET1 I3 0 0 0 EAZIRUTEZHOVINIITRHEEIRLT
EELI, 2L BERLEEROH EEEATILE MAEMRERBESEIONFEICLFTY, I AEE

IRENFEEHOEETIN DOHLTHEZEINTVEY, | (BRABEV-AVABRNEARKRIGHERLRSE
CEO)
HAR : 2021/10/02 BFIFAYEIR 52~59R-IT I nterview BIRTCEAILSZ'OHIL 15F0T7RNYT-IHY]

Design and virtual Services Ethemet Real production

- = communication products
pro duction mangz?rlr:rt\?(zﬁg D‘g‘ta‘ Enterprise P| athrrn and network solutions

PLM software integration (2013) it innotec

Computr aided 7 Producton - _ Production stk
motion software _ = = SN > : e
@012 planning ~engineering AR G0

TIA \

Totally

Integrated ? Soffe
/i 4} Preactor 10r production planning
Automation i F/’ Bct and scheduling (2013)
imiatng ond g , _~“Production
o machatronc sysiamg. 4 NS e ELAN

. N execution
! MES software
Life science
industries (2009)

CAD design software
Production of composite materials |
(2011) VISTAGY 1

@loRs!

all £ ‘ ACTIVE Software for production
D - ASerens usness management (2001)
Productcost mereg ey~ 'dital Enterprise PlatforMIones o s

Seriices industries (2011)

HFF © Siemens
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Siemens : 7YY VBB CESREDIES : YRT1FLYT (LTSI THEAERIY
YAT4FTEVT1ETIIIN (UTIETIFI) TEBREIRS

B XAVRCBIFBCEQLIRAET I =2 ANET IFITAT=IT Ik
o WREMDER
® SISy IA-LEFERLEVITUVIETIV
® Y-2RIZ&BPaaS ( FOFIKTATH-ER)
® W EEVOENA
BINICKUTAMZIL K =>UJ7L VAL LBERICEERIRE=>BRORRNIBUI -V 2 &S
(FrEmhiEOREER ML)

Future ‘
markets

Combining the real Lo . .
and digital worlds " Real Digital

« Digitalimarketplaces

as foundation of our
high-value growth
strategy

+ Radiation oncology

Addressable + loT and.digital
markets transformation services

HAR " Siemens —A focused technology company accelerating high value growth” Capital Market Day,2021
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Siemens : TYYIVEKER & CEBRBR DIERT : YATA4FEUT1ERSYILI-FDIEA
YAT1FTEUT1EHRMNEORWEEAELTIST VT4V I %581

B Siemens|dIndustrie4.0. GAIA-XDITPAYNTHYIES LYY - BENOTHIZERIH T 5. RUMN%
REITZIVJOVVYRELTOEESIIBT LAY ORI Y3y

Based on a strong track record, Siemens has a strong track record in Sustainability
Siemens is accelerating its sustainability approach

UN Global Carbon-neutral #1 Global Most SBTi
Strong track record in sustainability Compact pledge Sustainable Corporations commitment

Sustainability is embedded in Siemens' business in our industry, globally
activities; it's part of our portfolio, our operations,
our governance — our DNA.

Sustainability equals business

Siemens' technology and innovation create
opportunities and help our customers achieve their
sustainability goals for a better future.

DEGREE - our ambitious sustainability framework
Siemens is committing to — and will report on its
progress toward — clear ESG priorities and ambitions
in keeping with our “DEGREE" framework.

Environmental Business Charter
Portfolio to Society’ of Trust

SIEMENS Page5  Unrestricted | © Siemens 2021 | Capital Market Day | 2021-06-24 SIEMENS

HHAT © "Accelerating Sustainability” Capital Market Day,2021
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Siemens : U5 IVEEEE & CEBBS DI © Y AT(FLUTABEIRADIT
YAT1FTEV TG RDBEKESICOENS

Technology with purpose

Sustainability is core for all our businesses

Future of industry:
Finite resources —
infinite data

Digital Enterprise portfolio to help industry
respond faster and more flexibly to new
market demands

Digital twin: combines digital and real
worlds in constant data flow to conserve
resources and cut waste

Smart industrial solutions to make products
and production more resource-efficient and
use less energy

Greater transparency of products’ carbon
footprints across the entire supply chain,
including suppliers

Future of infrastructure:
Decentral, decarbonized,
and digital

« Intelligent energy solutions that contribute
to a cleaner and more resilient energy mix

Building offerings for optimal energy usage
and healthy indoor climate

New technologies to reduce emissions
(e.g. GIS! Blue portfolio, eMobility charging
infrastructure)

Decarbonization programs for customers

including attractive financing schemes, e.g.
IFPs for EaaS?

1 GIS: Gas-Iinsulated Switchgear 2 EaaS: Infrastructure Platform; EaaS: Energy-as-a-Service

Page 9 Unrestricted | © Siemens 2021 | Capital Market Day | 2021-06-24

HiAT * "Accelerating Sustainability” Capital Market Day,2021

Future of mobility: Strong
shift toward decarbonized
transportation systems

+ Trains are the most environmentally friendly
modes of passenger transportation

Industry leader in train battery technology
and development of superior second
generation hydrogen train

+ Intermodal offerings from door to door for a
seamless travel experience

Increased system capacity, availability and
reliability through digitalization (e.g.
interlocking in the cloud)

Enhanced life-cycle management of assets

through data-driven predictive maintenance
and analytics

Copyright (C) Nomura Research Institute, Ltd. All rights reserved. m‘



Siemens : 7YY VELRg & CEEERR DI - YATAFEVT1ETIFIVTlfERIH
AV-MNZ1779F vV T L e BICE B EFEE 5 H

With its increased product repair and remanufacturing solutions, ¢ ;eMENS
Siemens closes material loops and goes beyond existing laws lingewuity for Life

M | B o A
Life Span Model ‘@8 Product as Service Q' Life Span Model g

Mobility offers . ' PLM and Bayer "" P S
solutions for ) ' entered into a life Repair Services for " o

refurbishment - 4." cycle agreement electrical and
of accident repairs control system mechanical

of vehicles ) i serviceability components

=+ Waste Value Model ‘ Life Span Model
| Power Generation Windpower develops ‘. | S ) \ Corporate Technology
Services uses 3D _ ==+ a method for more “ develops a model
printing to repair - eco-(nomical)friendly 2 : for ocean plastic
gas turbine burner % od > ' production of rare- usage in products
e & earth magnets

Restricted © Siemens AG 2019
Page 7 9.1.2019 K. Luetzenkirchen /HR EHS EP
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PSS (Product Service System) &
GPN (Global Production Network)
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PSSOEEE
PSSIZ. EF.CHARMEEBR THERIY-LADESYMTHY., FHEDBER --AemitINRL
ETESNIBHFEDEINTED (Tischner et al. 2002)

W PSS(Product Service System) (&, BRINTELEZEDEZKYDFERELTRYIVRIAY FOELES
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Made in Europe

Made with Japan&lf=aV €7k

Challenges

* The current
economic crisis is
threatening Europe’s
manufacturing
industry and its
value chains

» Furope needs to
assure and further
develop its
technology
leadership, reduce
dependencies from
abroad, become
More sovereign

* Climate change
requires industry to
minimise the
environmental
impact of
manufacturing

» New technologies
and new business
models offer
immense
opportunities, but
also risks

= European
companies are
suffering skills”

General Objectives

European manufacturing
leadership &
manufacturing
excellence

Circular and climate-
neutral manufacturing

Digital transformation
of manufacturing
industry

Attractive value-added
manufacturing jobs

Associated Impact
Indicators

* [ncreased competitivess,
market share of manufacturing
across sectors
Climate neutral manufacturing

Specific Objectives

Excellent,
responsive and
smart factories
& supply chains

Circular
products &
Climate-neutral
manufacturing

New integrated
business,
product-service
and production
approaches

Human-
centered and
human-driven
manufacturing

innovation

R&I
Objectives

R&I
Objectives

R&I
Objectives

R&I
Objectives

Technologies
& Enablers

Advanced and smart
material processing
technologies and process
chains, including recycling
and remanufacturing
Smart mechatronics,
robotics and logistic
technologies

Data analytics and
(cognitive) artificial
intelligence ; Simulation
and modelling, digital twins
Digital platforms and data
sharing solutions, robust
and secure industrial
communication technologies
New business models,
manufacturing organisation
approaches and human-
centred science and
innovation approaches
Standards

Associated Outcome/Result

Indicators

e Demonstration of increased flexibility,

responsiveness, quality, efficiency

Demonstration of circular value chains

Actors

Industry, Research, Education, Citizens

Project Consortia Funded by the Partnership
via RIAs, 1AS, CSAs

Partnership Association and its partners
Member States

European Commission

National & Regional manufacturing initiatives

Activities
Research & Innovation activities
Studies
Networking and information sharing
loint events & actions with other Partnerships

Dissemination, exploitation, cross-fertilisation

Education & Entrepreneurship (with others)

Operational objectives.and associated output indicators

# demonstrators for each specific objective

# Innovative technologies developed or deployed
# contributions to standardisation

# demonstrations of innovative standards

Proven deployment of new technologies

# of new job profiles demonstrated

# of training modules developed

Digitalised manufacturing
companies
Attractive manufacturing jobs

Demonstration of Co2 emissions by xx%
New business models demonstrated and
deployed

Demonstrators showcasing higher levels
of safety & well-being for the workers

shortages

# [nternational
competition is high,
foreign industries
receive massive
support (e.g. Made
in China}

HAT : The European Factories of the Future Research Association (EFFRA) “ MADE IN EUROPE The manufacturing partnership in Horizon Europe - Strategic Research and Innovation Agenda (SRIA)"
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2022/11/16
2022/11/10
2022/1/1
2022/9/19
2022/9/15
2022/7/1
2022/5/11
2022/2/23

2022/2/15

2022/2/8
2022/1/26
2021/11/18
2021/9/23
2021/9/16
2021/6/3
2021/5/5
2021/4/21
2021/3/9
2020/12/16
2020/12/15
2020/12/1
2020/9/24
2020/6/17
2020/3/10
2020/2/19

EA"’I \I\l

TIFNY-EREFEMN

EUDYA NP5 EEERICBET 2131 —-Y3Y
TIH)H5i%E (The Digital Markets Act) F3h
H—mBRBEEL

HFHAN--LIVIVAE

EUBIROMRITEZX RELEFLVWO-Z VT I-)L
FHOEHDEIY B WA IT=Y b DT DFT =75 R B RE
EUT-%i%

FHRBEEDHDEUBES

RRREE - BHRIRAMTICEI T 20—~y S

BRI Fv Tk

TIFNDIENERAICEETEIES

RIS G T AF R BERICEAT$I31 - -Y3Y
MINEER, EBFEBAOEBRERTIRE
FIFINOEADE (FIFIIVIKAR)
EETEZRERMDT IFIIDDOTHDHEHEH

EUD E B RS BT AR

ATREECHI S ERMEDTHDIFTLRA £ 1TED

BRINTIFIDI10%E : BRINEE =, 2030FXTICT I TRILINTZBINERIR I 312 DERZRT

EUDFTH A N-tF1) T1ELBE

TIINWY-LREBLUT VY 5% (Digital Markets Act) MEERINS
MEEE. TIFN-TFIYMIA-LICEES 2H = FH EOFEHEEIN-IVICER
TIFNIFATIAEEE, BEESEEET IIIWLIVIVAICETBILEREESTT IINIFATIA-Nulr—I

NENCOMBIEICET3HFREDAFICETZAE
FT-T EE SRR

BRMDTIFINDRRERAEZEDOTIIVY ., T-5 (LRI 2EME. ATHBEICRIZEEORE

https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/europe-fit-digital-age_en
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BRINE(ETU-DETIIINEMB LT REEBEZ2020FICF R, 10T #%5(137T2021
F([CEFhRZIET.
B FERINTRUNFELREE | ZFEHEBEREXETE. (1) BNEEOBREHOHE. (2) [RUNTU--
T1=IV D BF 22050 FEXTORIEFIIOEIR. (3) [BUNT IFIMEIADI G, HE3AREICZEFTSNTNS,
B SIEZEELUTIFIMLICEL T, [TU-IADF1T (Green Transition) [T IFIADI#IT (Digital
Transition) |&WOF—T—-F2ANT, MEREADTDEDALA-ARBEISEIRIHDOHEBRELEZEITTND,
B EHARCE. BB 1-FI-VOREZZIIIC. B RS INAEUBANDKEICT T 2 IO E
ELEDIZR T 2DDTransition[CDWTEMZEIET 2L LTS,
22D TransitionIED=HDEXY A

E Q=0I

IG=Q !

=5
Transition pathways Multi-country projects Analysis of the steel sector
Co-create jointly with industry and To support the recovery efforts To ensure a clean and
stakeholders, transition pathways and develop digital and green competitive steel industry, the
to identify the actions needed to capacities, the Commission will Commission analyses and
achieve the twin transitions, support Member States in joint addresses challenges for this
giving a better understanding of projects to maximise investments sector.
the scale, benefits and conditions under the Recovery and
required. Resilience Facility.

LY X

Horizon Europe partnerships Abundant, accessible and affordable
Bringing together private and public funding to decarbonised energy
finance research and innovation on low-carbon The Commission will work with Member States to
technology and processes. accelerate investments into renewables, grids and

address barriers.

https://wwwetro.go jp/biznews/2020/03/389d30ebaafe0851.html Copyright (C) Nomura Research Institute, Ltd. All rights reserved. M| 171
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| EUICBW3EEDT S IVBIEMESR

> 20156 tENSEVRSTI9)L 53 BFICBE I D BUR - BB Z ARR L\ TRE
» BIAT(E RNE2BTERMNFT S5 )VEREE | L TERM > — FEREE |z Fe = (k)
> COUIEBER - g @ U, J0—/VULhi5(CHIIBEUDRFHE(t 2 B89

FIOHINE—E EUNNBRETERLSRFIZOEZEW, EUBROT I HiSE
(DSM)EiEE  —DI[CHS (=FIFINE—HIBRIK) I 5L Bis 1B
BRMOSIR  FTIHINE—HIHCHTE, SOMRNBA-THAIOX-A-T>
1ZSPFT A IR=-23AOBITINR - ZiEEEM

2018/5 _MF-SREM EUEINICHLSE AT 50 BEHIEEIBRL OO,
RI(GDPR)ME{T EUESNOISIRAEIL<T 23R4, SREIFIET20165E48

2019/12 BRMEZES (EUDITERAT(CHEZY) OFTEHIFE R
. BRI DA 4 HDXIC LB REAZIBNELS.
BMTZINEE  agempictn T3 BELSHELER

B sigas T JDE IS THAIRMT - S 2R ISR BN Y SIS
* EEF-90EMERHEL. EUVOEEESESHHEEIET

i
()R ERSATANETICCRDSTR <725,

2015/9

2016/4

2020/2
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| BRI —SuREE

> RE2H 198K, SIFIDIBARZMA CTEUBN THRICT -2 BETE5L
5.[lBRM>—4%2ZR (European Data Space)J WBEzBIET

» TDIZHD IETRe T  KFRERITOT I MO
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REFAZE > TIINBEITEEEONE
o~

!ﬁﬁﬁkﬁﬂ'ﬁ > BEEE-BUE, {IR, 338, #F. 8. IRIF—. .ﬁ_\
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BRI T-FEEE TRIDDT - E—hiZz0tEI5-2E &L, ©I/5-BOT-570- (1
5-ARIEUT1) ERBATARETERTE,

BODDT-IE—MIZEOTII-ORCATERE -BE|EHY. EXFFI@EMMLNEINTNS,

W N T ANR— ZZ%b“ HROT-YIIHLTEIMET-IDEHDE—FIHZOEDTHY, A TZDOEIRD
FHDBEICEST, T-IRFEZZABRMEAVIZANI I Fv(CH I ARM R EELZRINICERSTIHWHA S
BENREINTNS (9|<l7°7‘/l~77r N-\DXFHzaE6h)

European Strategy for Data Common European data spaces

A common European data space, a single market for data

Rich pool of data
(varying qe.gree of
—_ Data can flow withinthe | accessi bility)
&« EU and across sectors i $3% Ug @ ‘ @ 8
S| &
. Free flow of data
Availability of high quality data e necon s w—

Industrial &
! across sectors and ealt Manufacturing Agriculture Finance Mobility Green Deal Energy Mrwn strm
to create and innovate countries

European rules and values

Full respect of GDPR
are fully respected

" —Technical tools for data pooling and sharing  — Sectoral Data Governance (contracts,
—Standards & interoperability (technical, licenses, access rights, usage rights)
Rules for access and use of data are Horizontal \ semantic) — IT capacity, including cloud storage, ‘
fair, practical and clear & clear data ‘g:e'“r::"“’: ;‘;’d":;:a processing and services
governance mechanisms are in place - = access b
Commission

http://www.dat . -data-strategy-2020/# -content
p// ataeconomy.eu/eu-data-strategy /#page-conten Copyright (C) Nomura Research Institute, Ltd. All rights reserved. N-{l 174
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> ERMNAOTIINAFIE LDRHDINE
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A>54 T3y R IA— ©ADBEAERILEAS 51> —EZDOFRAIBAFE
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FUTURE

v

2

B3FIYIEE > EUBBINTSHLSEOBNICEALTVRILARECTS
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F20214E(Z(E[ Europe’s Digital Decade: digital targets for 2030] (FY7IVIVINR)
ERK,

BT IO EFENLHEREP BEERDDOEAZRTE.
B ERERCENORONSMBEICH LT, #rEEHILZIERL KT iEZR S,

OFIINWITIV-ORLEEBETIIINVAMOERK
e RN (16~793%) DBOWBNEREMAT IF ) HFHitTEEE (3RIK(E58.3%)
 EERBERIT (cT) EPFIAME2,0008 AICHEA (BRIKE780F A)

ORe B - FRAIRETIINIVISDEHE

c ERELCFALYMEEEER GRIKE59%) ( 2@ TOFRERRATEHABEBEYATL (56) £R# (RIKE14%)

« RERFEFEOEUBNEEDERYIT20% U E GRIRE10%) 2BIEIRE BREEDILKX

« UEFRIZISHISLEeEEFIUT-BIVvI/-F (F) Z1BBERL. BAOHSDZHIHOEIRAICHLTT - Y -EANDEIED
BOWTPICAERIE (RIRSEHEREL)

2030 F X TICE FIERUBRAM THRZY-FIBH(C. 2025 FXTICEVHIE BB EFIVEI-FEEA

OBIRADTIF N #fiER

BARTED7S%HIIVRT-ER (BBIRF26%)  EyIT-5 (RiIRIF14%) . ATHIEE (AL BIRIF25%) BEDHMEER
« AR F/NBEDIO% U ENRIEROERENT I e EH (FRIKIE61%)

«EUDIZI-Vi¥ (DEMEICERINEBIZIAT-NT7ySHE) %2504051E (GRIREF12211)

OBMY-ERADTIFINE

R TOEERRNY-CRAZEAY TV TH FARTEEIC
« 2 TOEUTT RN EFEREIKICT I AR BEIC

*80% DEUTT RN T I 7 IIDEF A
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FRp B FEEICBEIZIEETOVIZE (IPCEl) Tl EHOBEICHELTERIN
BT=NICDOWTKELRFEEZDIFITIOYIIMLT 3B IHAEENE,

B RINTU=0T 1= BRINT IS IVERE, TIFIRDI10E, FEZEEIKEZOEH, BUNT —FEREE, READ
UM EESREE LV EEERBERICHBLTERSNSTOY1Y MIPCEI (Important Projects of Common
European Interest) ¢LTER, F/INTEIARVBHCSETEIEERERISNTNS,

B JO0VIJ ORI, BEFLEBETZVIT-ICBREINTIEST, TSADKEERME (NJ1-FI-YDE
HOUNIIAEZNEBREEZEZ5RE) @0 EEADOREFRLEIHSICLEEL. ERINZEDTHS
CEDMRIREETERINTNS,

B XEIFLBAT-IRINA-FTOMB B EERINMEESNTHY, SXSFRMBECH T2 RBEEFHE T
22 S5TH/NEELOBOBHDEFIN, MAUZLEREBFRERICIZEMERECEIN TS,

BINET NMJ0ILIMOZIA NyT )= KREZENTOIIT FELTHRIRINTNS,
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Horizon EuropelEUICE TR EELIAR -1/R-VaVKIBTOI5LTHY, EEZIEP
FXREASEZEOZIMELTEREELTWS, 2021F5A RO FEIIS5EI-0,

SPECIFIC SPECIFIC PROGRAMME IMPLEMENTING HORIZON EUROPE & EIT"
PROGRAMME: Exclusive focus on civil applications
EUROPEAN T e Pillar Il
v illar 0 illar ... Pillar Fusion
EE:ENCE L%59 EXCELLENT SCIENCE Q@L‘V GLOBAL CHALLENGES & A, ,}-* INNOVATIVE EUROPE
u i N [7 EUROPEAN INDUSTRIAL
Exclusive focus on COMPETITIVENESS
ze;enc;r&sea.;ch European Research Council * Health European Innovation
evelopmen w - Culture, Creativity & Council
Marie Skiodowska-Curie % Incluslve Soclety
S+ Civil Security for Society T ——
& © ° Digital, Industry & Space E " Fission
esearch Research Infrastructures + Climate, Energy & Mobility cosystems
actions * Food, Bioeconomy, Natural

European Institute of

Resources, Agriculture &
Innovation & Technology*

Environment

Joint Research Centre

Joint
Development Research
actions WIDENING PARTICIPATION AND STRENGTHENING THE EUROPEAN RESEARCH AREA Center
Widening participation & spreading excellence Reforming & Enhancing the European R&I system

* The European Institute of Innovation & Technology (EIT) is not part of the Specific Programme

Horizon Europe Budget: €95.5 billion (2021-2027)
(including €5.4 billion from NGEU — Next Generation Europe — programme of
EU for Recovery from COVID-19 crisis)

Political agreement December 2020
€ billion in current prices

Excellent Science
m Global challenges and European ind. comp.

m |nnovative Europe

Widening Part and ERA
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The Partnerships’
solutions include:

clean security of ,
‘manufacturing | supply in raw n?:j:eTsEEfzr
= i m'ite_rlE{E climate neutral
Eé% . = Ef'"_ industries
= ajsRe)
P ..f::..--'"’ S
leadership .
in key digital £ Secure af"d
technologies £ dynamic
~ & data-agile
\ economy

r

(1
T3

globally :
competitive creation of

space systems European
metrology

%"S{Hj networks
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https://www.jetro.go.jp/biznews/2022/02/ac13ca95a8fc9ec0.html MI
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CENDIY SR R Mechanical and MachinesD#&&17 -l
- TN :j.i@ =y 15
E;z E r\'g'—}j QuF %ﬂﬁ:“ 82 technical bodies responsible

CENELICOX SRAE1E,

] 5 o
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D 4 1
”’r’”‘ 3, RIS o e i e ELECTENE MOTORS AND ELECTRIC EGQUIPMENT AND ELE
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B RFPRERTOFREL(CEAIIHERRIIERICHBIZHRERL, 20
E CRZECFFIOKRFZEVOTE DR ENFIIE

m RECOAMEBECA S CERLOML, FEEEMGEIRAAMDE
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EENAEFOEF ORNEEDEHOHFERADY K-y rJI-IThHSBEnterprise
Europe Network (EEN) (&, EIRADEF & EERIBETORREXRIE,

W TR, Mg REEE. KESIUH R, 1/ -3V EBENMXIN-ELTSHE,

B EXAYNEBORY D=7 TXFAN-bOF Ll BZEICN-VFIAXINET-LAZRE,

BEU DESHEC SR MICBET NIV AZIRMHEL, EU DEEFZEL A ANEMARADT IV AZHET 2T - AT 1R H,
® R34V v3-0Ov/\, I-0v/\HisifEFESE (ERDF) FEADEFLAIEE,

B HREZXEGHTYY-[EBKRICEFBEENOIV YT MRAV R THY . BRINEZEPIHFFTERE OV YF I -EAZR LTINS,

Advice & support Partnering opportunities Find your local contact points
The Network’s international business The Network manages Europe's largest Get in touch with your local Network contact
experts have the experience and resources online database of business opportunities. point by selecting the country and city

to help your business grow. Whatever your Search for business or academic partners to closest to where your business is based.
business, we can advise on the best market manufacture, distribute, co-develop and They can help you with advice, support and
opportunities to help you expand supply your products, ideas and services. opportunities for international partnerships.

internationally.

https://een.ec.europa.eu/about-enterprise-europe-network
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EIT Manufacturing[ZBRM M/ R-2 3V R RAICE I 5II1ZT71THY, YVYF VI E

%38 U THorizon EuropeDPJTHK P EEAEIBER EDFEIZEE,

B NYTISAOEZE/N- M-, His 2RO T ELFMEE O 4R, EFNERT-NTY S AT- V7T /WD EORE

FEIRYNT-IEIEE TS, KUKAPPRGEDAKFERZE., I3V VM-J7-EDHEHEE NI AV N-E LTS,

BILFXYVINBEEIAT L JU-INZ1777FvUVJ | BEFREELETIIVAT LA AEN YYD EIZEDIDDE S8 %8 E

L/t/%éj]o

EIT Manufacturing — A unique Approach

@ Public-private partnership

Flexible Production Systi for Competitive Manufacturing

Emerging technologies enable almost limitless flexibility in product
design and production, allowing full customisation.

@ Aholistic, tested method

@ Focused on solutions to high-value manufacturing challenges

@ &3 full members; 50+ activity partners: leading companies, universities and /_\ How Emﬂm"mema.l PR S DRt

research organisations

Green Manufacturing
e €400 million budget until 2026 Using new technology to minimise use of resources, energy, and
material in production systems enables new circular business
EIT Manufacturing is Europe's leading manufacturing community

models.
Digital & Collaborative Solutions for Innovative Manufacturing
Itis one of the nine innovation communities belonging to EIT, the European

Ecosystems

Collaboration and business on digital platforms and value networks

Institute of Innovation and Technology. The communities are public-private enables companies to create new and highly efficient valuechains.

partnerships, partly financed by the European Union and partly financed by their
partners, who include some of Europe’s leading enterprises and research
organisations.

Human-machine co-working for socially sustainable
manufacturing

Smart use of automation and robots enables great workplaces,
flexible production, and sustainable human work.

https://www.eitmanufacturing.eu/what-we-do/focus-areas-flagships/

Copyright (C) Nomura Research Institute, Ltd. All rights reserved.
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Our numbers today

> ) i | [~

10.944 20 430 12. l;83 45

CAy =
uuuuuuu \pplications from App ons from Countries
SUCCESSFUL
eeeee preneurs entrepreneurs
BUSINESS

Entrepreneurs

"'.; EXCHANGES

. Erasmus for Young Entrepreneurs could be for you!

https://www.erasmus-entrepreneurs.eu/
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Manufacturing-X

Intelligently networked industry
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Building blocks for a Manufacturing-X data space (R&D)

,,,,,

F|ag5hlp prDjECtS and use cases Marketing & public (Inter)national Open Source 4
relations work networking Repository Operating strategles

Synchronisation project

Building blocks for transfer (widespread impact) Community ,Manufacturing-X* / Ownership

; Orchestration of Setting up decision- Synchronisation and
e— Transformation hubs and transformation projects the initiative making processes validation

o- Transfer management
Building block for community-building (embedding) ‘ :

3 the help of existing communities 1) fer structures.

el Governance in Manufacturing X
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m P LATTFORMMBES

i1INDUSTRIEA4.0

= Recommendations for action/strategic approach
= SME
= |nternational co-operations

Digital
transformation

.l‘=‘ STANDARDIZATION - ’ e

amm: COUNCIL e u LNI4 ONETWORK

- |NDUSTR|E 4.0 E : E INDUSTRIE 4.0
= |nitiation of cross-sectoral standards = Network of test labs
= Coordination of national and international standards = Field testing
= Strengthening of German International co-operations = Validated feedback of results for standardization
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LNI 4.0 testlabs
Use Case testing facilities (Labs)
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An overview of the Centres of Excellence
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Strategic Goals

KEREXZOHFHCEERYTS1FI-VOBEEI MY TIV1-LBTVS,

Strategic Objectives

Goal 1 -
Drive U.S.

1.2 - Accelerate the development, commerdalization, and deployment of

STRATEGY 1: Advance U.S. leadership in
semiconductors

o KEAOFEFELERNOILAEZERL. RADEELU RAD 1VIFANIFYA\DEE
REEIL AL ZEROFTHEOEARESY, TNERORFBLCEEENNDT TR
cE

Innovation aitical and emerging technologies
and Global 131 : | 1 p
Competitiveness | 1-3 ~Increase intemational cooperation and commerce
1.4 — Protect national security interests and enforce trade rules
1.5 — Promote accessible, strong, and effective intellectual property rights
1o advance innovation, creativity, and entrepreneurship
1.6 — Improve the Nation's cybersecurity and protect Federal Government
networks
1.7 - Advance U.S. leadership in the global commercial space industry
Goal 2 - 2.1 - Drive equitable, resilient, place-based economic development and
Foster Inclusive job growth
Capitalism 2.2 - Build sustainable, employer-driven career pathways to meet
and Equitable

Economic Growth

« EEEPTERUCTINED/N-b-LOBE5EXIEL. RENGFEFEEDERE

YT FI-VORIE %R
employers' need for talent and to connect Americans to quality jobs

2.3 - Advance entrepreneurship and high-growth small and medium-sized
enterprises

2.4 - Expand affordable, high-quality broadband to every American STRATEGY 2: Increase the resilience and dwm

Goal 3 -
Address the
Climate Crisis
Through
Mitigation,
Adaptation, and
Resilience Efforts

of critical, domestic supply chains

3.1 - Increase the impact of climate data and services for decisionmakers
through enhanced service delivery and improved weather, water,
and climate forecasts

+ NIST(Z, Hollings Manufacturing Extension Partnership (MEP) Y JF51F1->70%7
ILEERLT BREER DO ELGREOF/NEFEERL
o JOvIFI-UEiEERLT BRP/MAERROBRELRELL, BERERNTETS

3.2 - Strengthen coastal resilience and advance conservation and
restoration of lands and waters for current and future generations

3.3 - Accelerate development and deployment of clean technologies

BEVI5-2F0Y T FI-V0FERMEER LEE I (CRYED

3.4 - Embed climate considerations across Department programs

Goal 4 -
Expand
Opportunity
and Discovery
Through Data

4.1 - Implement evidence-based decision making within the Department
of Commerce to increase program and policy impact

4.2 — Modernize economic and demographic statistics to better meet
business, policymaker, and community needs

STRATEGY 3: Accelerate technology development

and deployment in U.S. manufacturing

4.3 - Improve Commerce data usability and advance ethical, responsible,
and equitable data practices

Goal 5 5.1 - Effectively implement new Department of Commerce authorities * NISTIE, Manufacturing USA Institutes, MEP, H LU NIST Laboratories ZEA LT,
ot mini b , EEMYBENERTIRITORE, Br. RAEMETS
Se"F“'y : 5.2 — Optimize workforce and diversity, equity, and inclusion practices
ervice wit
2 stl Ce\r/:‘tlury 5.3 - Equitably deliver exceptional customer experience
Capabilities 5.4 — Make Department facilities and operations more sustainable and

efficient A HFr) The U.S. Department of Commerce’s 2022—-2026 Strategic Plan

5.5 — Modernize mission support processes and infrastructure
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2022£F10 A I23&k SN fzNational Strategy for Advanced Manufacturing Tl3. Joi
MEBEEECBITEREOV-F-IvTDEYIVERELTNS,

B ZETORZEMBEROBEREN - ABDISGTHIERBFHIMEES R (National Science and
Technology Council : NSTC) 0O/I&E %= TdhdSubcommittee on Advanced Manufacturing(Z &Y ERK .

m (1) SeERSRIMTORFELBA 2) FEREEXDAMBR 3) BEEDYTIMFI-VEERRADRENLD

ENIORPIOISL: X SE IRV )

DS EAFEBTLLOHEE IR L 370ORAMT - TOT S LB EN R EIN TS,

National Goals Objectives

National Priorities

Advanced Enable Clean and
Manufacturing  Sustainable Manufacturing

Technologies  '© Support
Decarbonization

Decarbonization of Manufacturing Processes

Clean Energy Manufacturing Technologies

Sustainable Manufacturing and Recycling

Accelerate Manufacturing
for Microelectronics and
Semiconductors

Nanomanufacturing of Semiconductors and Electronics

Semiconductor Materials, Design, and Fabrication

Semiconductor Packaging and Heterogeneous Design

Implement Advanced
Manufacturing in Support
of the Bioeconomy

Biomanufacturing

Advanced
Manufacturing
Workforce

Expand and Diversify the
Advanced Manufacturing
Talent Pool

Promote Awareness of Advanced Manufacturing Careers

Engage Underrepresented Communities

Address Social and Structural Barriers for Underserved Groups

Develop, Scale, and
Promote Advanced
Manufacturing Education
and Training

Incorporate Advanced Manufacturing into Foundational STEM Education

Modernize Career Technical Education for Advanced Manufacturing

Expand and Disseminate New Learning Technologies and Practices

Strengthen Connections
Between Employers and
Educational Organizations

Expand Work-Based Learning and Apprenticeships

Promote Industry-Recognized Credentials and Certifications

Agriculture, Forest, and Food Processing

Biomass Processing and Conversion

Pharmaceuticals and Healthcare Products

Develop Innovative
Materials and Processing
Technologies

High-Performance Materials Design and Processing

Additive Manufacturing

Critical Materials

In-Space Manufacturing

Lead the Future of Smart
Manufacturing

Digital Manufacturing

Artificial Intelligence in Manufacturing

Human-Centered Technology Adoption

Cybersecurity in Manufacturing

Manufacturing
Supply Chalns
and Ec

Enhance Supply Chain
Interconnections

Foster Collaboration within Supply Chains

Advance Innovation for Digital Transformation of Supply Chains

Expand Efforts to Reduce
Manufacturing Supply
Chain Vulnerabilities

Trace Information and Products Along Supply Chains

Increase Visibility into Supply Chains

Improve Supply Chain Risk Management

Stimulate Supply Chain Agility

Strengthen and Revitalize
Advanced Manufacturing
Ecosystems

Promote New Business Formation and Growth

Support Small and Medium-sized Manufacturers

Assist Technology Transition

Build and Strengthen Regional Manufacturing Networks

Improve Public Private Partnerships

HFT) NATIONAL STRATEGY FOR ADVANCED MANUFACTURING Executive Summary
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B EFRBROTOTIAL, HERZE, FCR/NBEEADEMFER  BIEOEEICKIILTWS, ZN6OTOJ A, Manufacturing USA Institute,
NIST MEP. DOE®Manufacturing Demonstration Facilities and Embedded Entrepreneurship program. NSFODFuture Manufacturing
Program#: '8 3, &5(2, DOC, DoD, DOE, HHS, NASA, NSF, EPA @ SBIR,/STTR O3 Ald, BiEEDHERMRICEERTIELIRM,

NSF Cyber-Physical Systems Advanced Manufacturing Program
Agency Technology Development Programs Engineering Research Centers Foundational Research in Robotics
DOC Manufacturing USA Al in Manufacturing Future Mam.!factL_Jring Prograr_n Futurf_\ of Work at the Human-Technelogy
Manufacturing Extension Partnership Biopharmaceutical Manufacturing Industry/University Cooperative Research | Frontier R
Additive Manufacturing Smart Manufacturing Systems Centers National Robotics Initiative 3.0
Robotics for Smart Manufacturing Advanced Manufacturing Roadmaps USDA Science Theme Teams Bioeconomy, Bicenergy, and Bioproducts
Advanced Materials Measurements Regional Innovation Hubs) Small Business Innovation Research Program
Standard Reference Materials Manufacturing USA National Forest Products Lab Intramural and Extramural Research
Emergency Assistance Program Pilot Plant Facilities Programs
Rapid Assistance for Coronavirus Economic
Response
DoD Manufacturing Technology Programs
Manufacturing USA institutes
Defense Industrial Base Modernization
DOE Manufacturing USA Institutes Education and Workforce Roadmap (NREL)
Manufacturing Demonstration Facility Robotics, High Performance Computing, and
Critical Materials Institute Energy Storage Internships
BOTTLE Consortium Small Business Innovation Research and
High Performance Computing for Small Business Technology Transfer
Manufacturing programs
Lab-Embedded Entrepreneurship American Made Challenges
HHS Biomedical Advanced Research and Regulatory Science and Innovation Grants
Development Authority Centers for Excellence in Regulatory Science
Centers for Innovation in Advanced Innovation
Development and Manufacturing Emerging Technology Team
Division of Research, Innovation, and Advanced Technology Team
Ventures programs
TechWatch
Advancing Regulatory Science for
Continuous Manufacturing
NASA Game Changing Development Program Space Technology Research Grants Programs
Advanced Exploration Systems Program Transformative Aeronautics Concepts
Technology Demonstration Missions Program
Program HF) NATIONAL STRATEGY FOR ADVANCED MANUFACTURIN
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Advanced Fibers and
Textiles

Integrated Photonics Additive Manufacturing

AIAA
# umava
PHOTONICS

(18
1 America Makes

andd

https://www.manufacturingusa.com/about-us

kk Manufacturing
=, USA

Manufacturing USA is a national network of 16
manufacturing  innovation  institutes  created
to secure US global leadership in advanced
manufacturing through large-scale public-private
collaboration on technology, supply chain, and
education and workforce development The
institutes, sponsored by the US. Departments of
Defense, Energy and Commerce, partner with six
additional federal agencies.

Manufacturing USA:

MEP = MAMUFACTURING
EXTEMNSION PARTMNERSHIP

MEF is a public-private partnership with Centers
in all 50 states and Puerto Rico - with ower
1400 trusted advisors and experts al more
than 385 MEP service locations working side-
by-side with manufacturers to reduce costs
improve efficiencies, develop the next generation
workforce, create new products, find new markets
and more.

Serving U.S. Manufacturers Throughout the Full Product Life Cycle
TRANSFER m

TECHMODLOGY

MEP: Focuses on deployment

Builds future manufacturing of available technology and
capabilities through applied business practices primarily
research for technology to small and medium-sized
development, along with the rmopuction  manufacturers (SMMs),
requisite workforce skills. \-p

Distinct Approaches, One Outcome: Strengthening U.S. Manufacturing

PROJECT MILLION
STATE,
FEDERAL,
& PRIVATE

SUPPORT

PROJECTS

2030 Manufacturing LUSA data.

ManufacturingUSA.com

BILLION IN

5.7
BILLION IN
SAVINGS

2020 MEP data

nist.gov/mep
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Bioindustrial Lightweight Additive ) )
Manufacturing  Materials ~ Manufacturing Robotics  Sustainable Manufacturing
St. Paul, MN Detroit, MI Youngstown, OH  Pittsburgh, pA Rochester, NY

2,320 Member Organizations
gi%l;la):::::::ia;turing | hid Ronoe Regenerative Manufacturing
DoD_/ DoD D00 DOE ,WD
1 kS .

Chicago, IL

Manchester, NH

D
f o " .
: Aea Advanced Fibers & Textiles 634 MaHUfaCtunng Firms
SR > : .‘ o Cambridge, MA
- _ 7 " | D00,
. T Y X X [ W/ 72% of those are small and medium-sized
\ b '\ . -4 ""\ J/ Rochester, NY
) R i o -
Flexible Hybrid Modular Chemical 22/() Cm:nmunlty Colleges s
Electronics [, ) Process Intensification MaJOl’ Research Universities
San Jose, CA o /‘/:' \\ J\ New York, NY
,""D E\\ > N
{ #ZCESMIT) - 2

NI:MBL Biopharmaceutical
Smart o/ State and Local Economic
157%
\ @ 5 Development Entities
In Manufacturing

voc / Manufacturing
Manufacturing “\_ooe ./
Cybersecurity
San Antonio, TX
HIFR) Manufacturing USA Highlights Report 2022 Copyright (C) Nomura Research Institute, Ltd. All rights reserved. ml 199
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