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Al Artificial Intelligence, 2 P
AIROA Al Robot Association in Japan, Alk WAEE?®

ARPA-E Advanced Research Projects Agency-Energy, the U.S.,
T €eKUM. % az0° 0

bcf/d billion cubic feet per day, Clx 6 "HBU 3°

BITKOM Bundesverband Informationswirtschaft, Telekommunikation und neue Medien,
Germanyo6s Di gi tGeimankstooEcidi atd lOfmy 1

BLS Bureau of Labor Statistics, the U.S., 1 006

BOTTLE Bio-Optimized Technologies to keep Thermoplastics out of Landfills and the
Environment consortium, the U.S., 1 ~ ox| YApTVEpH. €2

BPMN Business Process Model and Notation, PS K| ok J I 943 p O R
BRL Business Readiness Level, P S K | 3
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CAD Computer-Aided Design, Ep CB . Ko 2
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CCs Carbon Capture and Storage,

CCUS Carbon dioxide Capture Utilization and Storage,

CESMII Collaborative Ecosystem for Smart Manufacturing Innovation Institute, the U.S.,
| bl. E oNU. EapE e€eE€IT23dz1" 1

CFE Carbon Free Energy, p - Wp " T3 . € Kum.

CHIPS Creating Helpful Incentives to Produce Semiconductors for America,
i 0

COVID-19
Coronavirus Disease, 01 Ek 3j oul b 1

CSR Corporate Social Responsibility, L Ox 1 ?

CSTI Council for Science, Technology and Innovation of Japan,
Al TNeAnU. €ap2uy
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DOC Department of Commerce, the U.S., 1 \ /N
DOD Department of Defence, the U.S., t 1 1
DOE Department of Energy, the U.S., 1t e Knum. 1

DevOps bTEj ©t e s Devx Y. 3p IT° s Opsx Y. 3x [06 > ' 384
apm" % ot ®3C. Eagpuh. Pl x a62 AdUHKWTE|] 61
(ref. https://www.ibm.com/think/topics/devops)

DX Digital Transformation, 4 SKun~ ' Exp | T> . 0. €4 p

EIA Energy Information Administration, the U.S., T e Kum. A 6

EISA Energy Independence and Security Act, the U.S., | € Kun m. 2 N
ELSI Ethical, Legal, and Social Issues, ’ 712 R

EPA Environmental Protection Agency, the U.S., 1 é & T

EPRI Electric Power Research Institute, the U.S., 1 dz1

ESG Environmental, Social, and Governance, € € * 1 2~ CH3 p |

EV Electric Vehicle, &6 ' 2
FA Factory Automation, P4 " 3
GDP Gross Domestic Product, 1 u

GHG Greenhouse Gas, TV~ B CI

GX Green Transformation, O3 . p~ Exp !l T> . KO. €ap
HCPS Human-Cyber-Physical Space, = ~ o H. ’ Ah
HMI Human-Machine Interaction, = p Or X = |

HPC High-Performance Computing, %o O m
IEA International Energy Agency, T Ye Kum. Oh

IM-X International Manufacturing-X, EU, 8 © 1 Y cny. €ap

IRA Inflation Reduction Act, the U.S., | ogp T i
IT Information Technology, A T\
JASM  Japan Advanced Semiconductor Manufacturing, Inc., I |

JEITA Japan Electronics and Information Technology Industries Association,
~Ad TVEJE-

JST Japan Science and Technology Agency, A [ T1T o0 O
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LBNL Lawrence Berkeley National Laboratory, T k . ipl "~ H. pW. dz 1

LNG Liguefied Natural Gas, 3 Cl

LTRA Long-Term Reliability Assessment, & & 3

MEP Manufacturing Extension Partnership, O0->20.E3. €EAD

METI Ministry of Economy, Trade and Industry, Japan, "0o B 1

NAICS North American Industry Classification System, u ) el ra

NEDO New Energy and industrial technology Development Organization, Japan,
DeKum. ®OTV > we O

NERC North American Electric Reliability Corporation, the U.S. o] E?®

NIST National Institute of Standards and Technology, the U.S. MTYGz A

NMPs Nano- and Microplastics, 3 /1" blppk ®x | Y Ap

NREL National Renewable Energy Laboratory in the U.S.,

Pt ™ o1 eKum. az1

NSF National Science Foundation, the U.S., 1 AJ o

O-CEl Open CloudEdgeloT Platform Uptake in Large-Scale Cross-Domain Pilots, 8 = O G
S Wkl p’ e. KAOPKOXIAT WU r pkl XKeopDdx6gyxb.
Pppxj XKe AS IoTPxAET >3 . 3 (ref. https://www.linkedin.com/company/o-
cei-horizon/)

OECD Organization for Economic Co-operation and Development, 09 E e O

(ONRN On-the-Job Training, + A H

PPP PubiRrci vate PaBt@eE3.he€hdhs,

quad EKum. x 3° 1 BTU

RFS Renewable Fuel Standard, ™ r mMv “ 1 Ok OXIOT T
3 6 05 Cap6T Il oMUF Y

REMADE
Reducing EMbodied-energy And Decreasing Emissions institute, the U.S.,

P 17¢e Kum. Y] H&d z"

RoX Xobx Alk WAEEI 24 o MET Y Y (ref. https://roboception.com/wp-
content/uploads/202410_RoX-PresseRelease_final_EN.pdf)

RRI Robot Revolution & Industrial 10T Initiative, Japan,

K WAEp ~ ®MO joTopMeETt YY™
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R&D

SAFS

SDGs
SEC
SIP
SMEs
SMMs
SMR
SysML
STEM
TIPC
TRL
TTF
UML
USDA

VDMA

VET
WEF
WTO
ZEV

ZVEI

3E+S

3R

Research and Development, § z .

Sustainable Agriculture and Food Systems, the U.S.,
tv r o O a €172

Sustainable Development Goals, v 1 0
Securities and Exchange Commission, the U.S., 41~ vt OG?
Strategic Innovation Promotion program, cnLy. €ap dk DX I

Small and Medium Enterprises, 1L O

Small and Medium-sized Manufacturers, 1 O

Small Modular Reactors, 11 9SB . nnp =

Systems Modeling Language, €1 T 3443 p O~

Science, Technology, Engineering, and Maths, A [ > T\ P[ ~ |
Training for Improving Plastics Circularity, ®x1 YApNé& 04 x0¢xa”
Technology Readiness Level, T\ Y

Title Transfer Facility, K En” Exp |l Tt . x

Unified Modeling Language, d A43 pOw”

U.S. Department of Agriculture, 1 7

Verband Deutscher Maschinen- und Anlagenbau, German Engineering Federation,
XoB O PO

Vocational Education and Training, + O & X H
World Economic Forum, g 00 T3 . X 3
World Trade Organization, g 3 0h
Zero-Emission Vehicle, Jbk €e bAE€ a4 p 3

Zentralverband Elektrotechnik und Elektronikindustrie, German Electrical and
Electronic Manufacturers' Association, Xo 6 &6 = PO?

Energy security, Economic efficiency, Environment, and Safety as the fundamental
concept behind Japan's energy policy, X€e€EKum. |‘X m nK(g™"

eKum. & N> 0o " -SR]

Reduce, Reusz/lB-Rlecymrc.dle’, 3 hopwu
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Energy mix in FY2030

(FY2019 = previous energy mix) -
(ambitious outlook)

Energy efficiency improvement (16.55 million kI = 50.30 million kl) 62 million kl
Final energy consumption (without energy conservation) (350 million kI = 377 million ki) 350 million kl
. (18% = 22-24%)  solar 36-38%
Power generatlon Renewable energy 6.7% = 7.0%  upf progress is made in utilization and implementation
- wind of R&D of renewable energy currently underway,
mix 0.7% = 1.7% 38% or higher will be aimed at.
Electricity generated: i % = 09 geothermal 9
Loss i Hydrogen/Ammonia (0% 0%) sothermal e 1%
= Nuclear (6% = 20-22%) h;;dg;go:)erg 80,29 20-22% (details of renewable)
Approx. 934 TWh iormass solar 14~16%
LNG (37% = 27%) bg.g]gb = 3.7~4.6% 20% wind 5%
329% = 26% 0, geothermal 1%
Coal ( ) 19% hydropower 11%
Qil, etc. (7% = 3%) 2% biomass 5%
( + non-energy related gases/sinks )
. 46%
o = o,
GHG red uction rate (14A’ 266) Continuing strenuous efforts in its challenge to meet
the lofty goal of cutting its emission by 50% 12

2-eKum. bApl xA s 2024 x [ 16]
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The Plan was formulated based on
the Basic Act on Establishing a Sound
Material-Cycle Society (enacted in
2000). Its goal is to comprehensively
and systematically promote measures
related to the establishment of a
sound material-cycle society.

As a general rule, a new Plan is
formulated roughly every five years
based on the Basic Environment Plan.

(1) Initiotives

The Ist Plan (2003)

Set numerical cyclical use rate

S}1J2Uaq |DLDID0S PUD DIWOUOIS U0
PasN204 SaINSDAW 40 Uoljbjuswaldw]

with nature
(2) Creation of regional
circulating spheres

targets, resource productivity
targets, and final disposal
amount targets

Introduce a new way of thinking
about the material flow *

integrated
efforts to create o low-carbon
society that exists in harmony

The 2nd Plan (2008)

with

Current plan (The 5th Plan)

B Showcase the transition to a circular economy at the
forefront

In addition
responding

[ | to environmental benefits such as
to climate change and protecting
biodiversity, these initiatives will also contribute to
greater economic security, greater industrial
competitiveness, regional revitalization, and a higher
quality of life

The plan is being formulated as a national strotegy that
will create a brighter future for generations to come

The 4th Plan (2018)

Integrated improvements in environmental,
economic, and societal areas

The 3rd Plan (2013)

) Reinforcement of measures
that are focused not only on
recycling but also reducing
and reusing

(2) Response to the Greot East

Japan Earthquake

(I

(3) Creation of an international
sound material-cycle socie

Implementation of measures focused on environmental benefits
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Solve various social challenges we face in a super-aging society by combining "humans" with the "cyber-
physical space.” More specifically, through "HCPS, Human-Cyber-Physical Space,” which can handle humans,
Al robots, and fusion space relatlna to information systems (Cybernics space), enabling the integration of

umans, robots, and virtual space, even remotely.
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How the Inflation Reduction
Act Will Affect U.S. Emissions

Annual change in net U.S. GHG emissions due to the Inflation
Reduction Act of 2022 relative to current policy scenario”

2024 2026 2028 2030 2032 2035

ACT OF 2022

INFLATION
REDUCTION

* Estimates. In million metric tons of CO,-equivalent (Mt CO_-e).
Source: Rapid Energy Policy Evaluation and Analysis Toolkit
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Self-determination and free scope for action guarantee
competitiveness in digital business models.

@ Technology development @ Security @ Digital infrastructure

teroperability -0 B Sustainability

peration and open ecosystems Modern industrial value creation
mit plurality and flexibility ensures high standard of living

egulatory framework ¢ Decent work and education

[Standards and integration @ Climate change mitigation

and the circular econom
Decentralised systems y

and artificial intelligence @ Social participation
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International
Manufacturlng-X

nart & Connected Industri

Reorganize and increase flexibility and
autonomy of industrial value chains and Resilience

networks.

Increase efficiency and enable data-driven
solutions for CO, balancing and circular economy.

Sustainability

Accelerate digital innovations and enable new

data-driven business models to create new Competitiveness
value for manufacturing

" 9-IM-XEuy>° [55]
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Transfer and @E
scalability MANUTACTURING.X
3 3 s 3 3
— N %’ % o &
implementation of
use cases Construc Rallway Wind & IMX
tion-X*
Further development
of core services,
FOSS components,
standards and
regulations Regulatory Framework and Standards

" 10 - Manufacturing -Xt X1 Udk S©&pEhXE hi [56]
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11 Use Cases for Integrated Toolchains | | Information Update Collaborative i- - --i
horizontal and and Collaborative and Change Information | |
vertical data Engineering __ __ | Service & Logistics i |
transfer (X)) @ﬁf;'._ l-fj ! 1
- S @ o | x I
| o !
Condition Modular Manufacturing as a Autonomous : g :
Monitoring led Production Service — On Demand | | Operation-as-a- I =1
Services ‘ Manufacturing oemana Service | @ |
(-:‘ : ‘.!,%ﬁ 2417 I g I
'j ,-D‘mz I m I
| |
Traceability Energy-Consumption Carbon Footprint Circular : :
and Load Management Economy 1 I
J Management _,, _F | |
/Y o _I "\ I I
\ I oon ?{3, ‘“‘ I I
l---l
Kernel & Basis Services esp. interoperability addressing multi-vendor/multi-regions
(working items addressed with IMXC - partially)
~11-A p.Kwupm B. Pl 1Tm&WFactory-Xx 11xr . | C. | [56]

42



Strategic Goals

International Manufacturing-X develops
the foundations for a resilient and
compelitive industry in a sustainable
society.

Exemplary Cross-
Industry Use Cases

International Manufacturing-X addresses
cross-industry use cases basedona
collaborative use of data w ith high
economic and ecologicalimpact

Foundation

International Manufacturing-X defines
global standards and runs a basic

interoperability and scwevé‘ignty.

To12- 4

Digital Products and Senices

Everything as a Senvice

Shared Technological Base Layer
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Business Models

International Manufacturi

55

Capabilities

Requirements

International Manufacturing-X
builds on a common technical
organizational and legal framew ork
and contributes to the future
development in cooperation w ith
international law
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Top fastest growing jobs
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Big Data Specialists

FinTech Engineers

Al and Machine Learning Specialists
Software and Applications Developers
Security Management Specialists

Data Warehousing Specialists
Autonomous and Electric Vehicle Specialists
Ul and UX Designers

Light Truck or Delivery Services Drivers
Internet of Things Specialists

Data Analysts and Scientists
Environmental Engineers

Information Security Analysts

Devops Enginesr

Renewable Energy Engineers

-40

T 27 - 2025-2030

Top fastest declining jobs

Postal Service Clerks

Bank Tellers and Related Clerks

Data Entry Clerks

Cashiers and Ticket Clerks

Administrative Assistants and Executive Secretaries
Printing and Related Trades Workers

Accounting, Bookkeeping and Payroll Clerks
Material-Recording and Stock-Keeping Clerks

Transportation Attendants and Conductors

Door-To-Door Sales Workers, News and
Street Vendors, and Related Workers
Graphic Designers

Claims Adjusters, Examiners, and Investigators
Legal Officials
Legal Secretaries

Telemarketers
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Professional, scientific, and technical services
Healthcare and social assistance
Management of companies and enterprises
Information

Utilities

Arts, entertainment, and recreation
Transportation and warehousing
Accommodation and food services
Construction

Other services (except public administration)
Finance and insurance

Total wage and salary employment

Real estate and rental and leasing
Administrative and support and waste management and

remediation services
Wholesale trade

Government

|

Manufacturing

Agriculture, forestry, fishing and hunting Hover over .chart

N o:tN | rICeSft otz RD r t b
Amer i ca@Gl daaslBf 6.

Sou:JsBureau of .L:

Educational services; state, local, and private
Mining, quarrying, and oil and gas extraction

Retail trade

|
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N
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N
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Percent

T 34-A 61 BUY oi b(1)
s NAICS X Y a A x 3 " 2023-33 x [82]

NAICS: North American Industry Classification System , LXe) el rsa
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Healthcare support

Computer and mathematical
Healthcare practitioners and technical
Community and social service

Life, physical, and social science
Management

Business and financial operations
Architecture and engineering
Personal care and service
Construction and extraction
Installation, maintenance, and repair
Transportation and material moving
Food preparation and serving related
Arts, design, entertainment, sports, and media
Total, all occupations

Legal

Building and grounds cleaning and maintenance
Protective service

Educational instruction and library
Production

Farming, fishing, and forestry

Sales and related

Office and administrative support
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Solar electric power generation
Wind electric power generation
Other electric power generation

Geothermal electric power generation

Other electrical equipment and component
manufacturing

Offices of mental health practitioners (except
physicians)

Services for the elderly and persons with disabilities

Offices of physical, occupational and speech therapists,
and audiologists

Beverage manufacturing

Outpatient mental health and substance abuse centers
Educational support services; local

Software publishers

Home healthcare services

Computer systems design and related services

Computing infrastructure providers, data processing,
web hosting, and related services

> 36-A 6]
s X BUMO 150"

Hover over .chart |
SousBureau of .Lat
100 200 300
Percent
BY oi s 3x
3 " 2023-33 x [82]
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Wind turbine service technicians
Solar photovoltaic installers

Nurse practitioners

Data scientists

Information security analysts

Medical and health services managers
Physician assistants

Computer and information research scientists
Physical therapist assistants
Operations research analysts
Occupational therapy assistants
Actuaries

Financial examiners

Home health and personal care aides

Veterinary assistants and laboratory animal
caretakers Hover over .chart

Total, all occupations SoudsBufeau: of .L:
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Serving U.S. Manufacturers Throughout the Full Product Life Cycle

TECHNOLOGY
TRANSFER

Manufacturing USA:

Builds future manufacturing
capabilities through applied
research for technology
development, along with the
requisite workforce skills.

TECHNOLOGY

MEP: Focuses on deployment
of available technology and
business practices primarily

to small and medium-sized
manufacturers (SMMs).

PRODUCTION

N2

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

106,000
WORKERS
TRAINED

PROJECT
PARTNERS
PROJECTS

FYz022 Mfg. USA Data

ManufacturingUSA.com

" 39-blMBTTpYaspdUSARDMEP T WU 1

33,500+
INTERACTIONS

116,700+
JOBS BILLION
CREATED NEW
CLIENT
RETAINED |INVESTMENTS

MILLION
STATE,
FEDERAL,
& PRIVATE
SUPPORT

BILLION
IN SALES
$2.5 BILLION
IN COST
SAVINGS

FYz022 MEP Data

nist.gov/mep

O
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ICT services —
Mining and quarrying r—
Financial and insurance activities =
Energy supply services -
Manufacturing

Wholesale and retail trade o

Professional, scientific
and technical activities

Construction I
Arts, entertainment and recreation
Accommodation and food services

Water and waste treatment

Education

.
I
|
Transportation and storage U
.
Human health —

Agriculture ——
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Assess and review
current status

Review findings of
the 4th Fundamental Plan
for Establishing a Sound

Material-Cycle Society

e.g.
Plastics, Metals, Solar panels, Fashion items

N

— Circular Economy Roadmap

a -
V111 C

Direction toward 2050

Achieving circular economy and net-zero GHG emissions by 2050

2030

L [ 2

Circular economy-related businesses:
80 trillion yen or more

Milestone of Resource Circulation Strategy for Plastics:
Double the amount of plastics recovery

Food loss and waste: 4 million tonnes or less

Recycled metals: Double the processing volume

U\

Direction of measures toward 2030

Direction of measures was indicated for materials (such as plastics, metals), products (such as solar panels,
fashion items), circular economy-related businesses, waste disposal systems, regional circular economy
systems, proper waste management, promotion of international resource circulation, collaboration among
different players of circular economy, and capacity development.

2050

~
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Renewable energy 24.5% 42.5%
in the EU share of renewables in EU's energy overall renewable energy target at
consumption in 2023 EU level by 2030 (with the aim to

reach at least 45%)
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