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Pierre Nanterme, CEO of Accenture
“Digital is the main reason just over half of the companies on the Fortune

500 have disappeared since the year 2000.”

Klaus Schwab, Founder and Executive Chairman, World Economic Forum
“We must develop a comprehensive and globally shared view of how
technology is affecting our lives and reshaping our economic, social,
cultural, and human environments. There has never been a time of
greater promise, or greater peril.”
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The Benefits of 4IR in Manufacturing

Smarter supply chains — greater coordination and real-

time flow of information across supply chains and

relationships allows better tracking of assets and inventory

and integrated business planning and production. This - i

unlocks new ownership and collaboration models across C

supply chains. A o -

Smarter production — the use of data analytics and new

production techniques and technologies (such as e
autonomous robots, multi-purpose production lines and &

augmented reality) helps to improve yield and speed up ted

production. This allows new business models to be

pursued such as mass customization.

Smarter products — Rapid innovation and a faster time to Source : The 4th Industrial Revolution (4IR): A primer for

market are enabled by data collected from products along manufacturers
with user feedback, whether direct or collected via social ?g _, |? '1S$>
sentiment on the internet. This data also allows remote p—
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https://www.eef.org.uk/resources-and-knowledge/research-and-intelligence/industry-reports/the-4th-industrial-revolution-a-primer-for-manufacturers
https://www.eef.org.uk/resources-and-knowledge/research-and-intelligence/industry-reports/the-4th-industrial-revolution-a-primer-for-manufacturers
https://www.eef.org.uk/resources-and-knowledge/research-and-intelligence/industry-reports/the-4th-industrial-revolution-a-primer-for-manufacturers
https://www.eef.org.uk/resources-and-knowledge/research-and-intelligence/industry-reports/the-4th-industrial-revolution-a-primer-for-manufacturers

IS SOUTH AFRICA READY FOR INDUSTRY 4.07

- Dr. Thulani Dlamini
6" CSIR Conference
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Top 10 countries that are ready for Industry 4.0

World Economic Forum investigated different countries and scored them on a 7-point scale. This is the top 10 countries scored on the ability
to capitalize on the digital revolution:

Network Readiness Index 1. Singapore: 6,04 1. Is there something to
2. Finland: 5,96 be learned from
* Overall environment 3. Sweden: 5,85 manufacturers in other
* Readiness in terms of 4. Norway: 5,83 countries?
infrastructure 5. United States: 5,82 2. How can MNEs drive
* Affordability and skills 6. The Netherlands: 5,81 14.0 technologies
e Usage by individuals, 7. Switzerland: 5,75 through their supply
businesses and the 8. United Kingdom: 5,75 chain, especially SMEs?
government. 9. Luxembourg: 5,67
10. Japan: 5,65

Scandinavian countries score high on the NRI. Germany, being one of the leading countries in Industry 4.0, only takes the 15t position on the list. China does have
the right ambitions, but the country finds itself on a 59t place in the NRI. Whether this has an impact on their current number one position as a manufacturing
country and their ambitions as stated in Made in China 2025, depends on how quickly they can improve their networks. In addition, the question is whether

having the right circumstances as a country is enough to boost competitiveness. - @ 2 »
Sources IMS |
World Economic Forum EgeRse——
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https://www.weforum.org/agenda/2016/07/what-is-networked-readiness-and-why-does-it-matter
https://www.weforum.org/agenda/2016/07/what-is-networked-readiness-and-why-does-it-matter
http://reports.weforum.org/global-information-technology-report-2016/report-highlights/

Is there something to be learned from manufacturers
in other countries?

Industry 4.0 for SMEs - EU Horizon 2020 RISE program (\
Goal: A great challenge for the future lies in the trs \\k.,«of
Industry 4.0 expertise and technologies in <
medium sized enterprises (SME). Alth (tge hlgh
potential of Industry 4.0 in SME¢, t /. a|n I|m| ) lack
of concrete models for |t< 6) Jentatlcv /=u Ilcat|on
in small and medium rises. TA: \thg research
project tltlpfi ”‘” {:\4 U/Smaru Q' H\facturlng and Logistics
for SI\/":~ to ordvr # o )/léss Customization
c@&nt aims ‘¢ €l e “this gap through the creation of
) ternatioral & interdisciplinary research network.
Identifyi. g()e needs and enablers for a smart and
intelligent SME-Factory, creating adapted concepts and
design solutions for SME production and logistics systems
and developing suitable organisation and business models
will be the main objectives of this research network. The
research network includes partners from all over the world
(Italy, Slovakia, Austria, Thailand, USA, India).

I Susanne Altendorfer-Kaiser
4 » added an update

F SME" 40

SME 4.0 > Industry 4.0 for SMEs

Kick Off Meeting 8-9 February 2017 Bolzano (Italy)

Group photo Kick Off meeting 8-9 February 2017 - Free University of Bolzano (Italy)



EXHIBIT 1 l Nine Technologies Are Transforming Industrial Production

2. How can MNEs drive 14.0 technologies through their :‘g’\
supply chain, especially SMEs? ’_,
 Understanding benefits >
* Learning about applications relevant to their avsenomo
processes
Provide/join a platform to share best practices for e SIpso
integration '
* Involve SMEs in RDI projects
Industry 4.0
Augmented Horizontal and vertical
Challe nges: reality system integration
 Competing companies don’t want to share
* SME’s have difficulty committing resources m Q
* SME’s may lack capabilities to transform .
Additive The Industnal
manufacturing )@ Internet of Things

The cloud Cybersecunty

Industry 4.0 is the vision of the
industrial production of the future

Source: BCG.



IS UNITED STATES INDUSTRY READY FOR INDUSTRY 4.0?
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CASE-IN-POINT

New DoD Requirements for
Cyber Security

Defense industry MNEs
are mostly consolidators
Supply chains have large
percentage of SMEs

Protecting the DoD's Unclassified Information...

Information System Security Requirements

Contractors Internal System

Secwrity requirements from
MIST 5P BDO-171/DRARS
Claiese 252 204-7012 apply

Controlled Unclassified

Infarmation
Federe
Contract

Information

- Emrrem Dre o

When C5P = opersted on

Controfied
Unclassified Information behalf of the DoD, the Dol
[USG-wide| Clowd Computing SRG applies
Covered DoD Information

Defense Informaticn

[mdmdes Wadeastied EH'E-IE'FI'I
Comtroden T Security requirements
- _1
fermatam) : from CNSS| 1253, besed
/ on NIST 5P B00-53, spply
Controlled Unclessified
Information R Clowd Service Provider
Smreted Informetion Svetem Wihen CSP is cpersted by
the DoD, the Dol Clowd

Computing 5EG applies

Unclassifiad



What we believe...

* |tis critical that SMEs adopt | 4.0 technologies
e SMEs cannot do it alone
e Collaboration is essential



What we offer to collaborators...

 Help in formation of collaborative federations

* Expert-assisted clustering activities

* Platform to assist SMEs adoption of 14.0

* World Manufacturing Forum - global platform
to discuss manufacturing challenges



Collaborative Federations

What’s a federation?

* A formation of
complimentary
organizations working
together towards a

common goal

anuVation
4.0

e -
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IMS - U.S. Launches ManuVation 4.0

* U.S. Aerospace States Association, NACFAM, PDES Inc. and IMS
are partnering to focus on SME sustainability and growth Autonomoos robots

* Piloted an industry driven workshop in March 2016 on - D B
Additive Manufacturing with follow on participation in IMS ~ S ' I acoreces
international workshop May 2016 / ' \

e Using the Additive Workshop model held an Industry 4.0 i
workshop March 2017, partnering with the state of California = sgess =] 2
A&D sector

* Developed an industry survey to get a sense of SME business \
issues Augmanted

* Another workshop is scheduled for October 26, 2017 in the i
Quad Cities of lowa and lllinois L

* Aninternational workshop will be held during the World Cloud
Manufacturing Forum November 9, 2017 in Monterrey,

Mexico

MANUFAUIURING DYDIEMD



Expert Assisted Clustering Activities

* IMS Project Clustering Platform
* Adds the international dimension to take advantage of global RDI

* New platform for project clustering to leverage R&D, reduce risks, provide global
solutions

e Facilitators
. . . e |MS s an industry-led program for
* International prefEa matChmg international colébora?ciorf

* Regional workshops « Established networks for 22 years.
* International workshops

Proven methodology for cluster formation

No charge for IMS services or workshops! ‘,m
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Additive Manufacturing Platform

e Additive Manufacturing Project Cluster
Workshop
e 2 May 2016, Barcelona Spain

e 38 projects attended worth an estimated
100 million in R&D from the European
Union, Mexico, South Africa, and United

TEC ANOLUG

Government Sponsored Program
Services are Free of Charge to Industry an
Organlzations from Member Countrles

ry-led R&D / Innovation Consortia
itional Project Teams

States
* 6 new project research clusters formed i
under IMS #?\IMS*
rp—
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Workshop Methodology

* Topic selected

* Project search

* Request project summaries, top 3 exploitable
results, TRL levels

* Circulate summaries and request cross
interest (weighted)

* Weighted interest levels charted

* Themes emerge, workshop held

INTELLIGENT
MANUFACTURING SYSTEMS



Spreadsheet created from 38 submissions

* Request project summaries, top 3

exploitable results, TRL levels

L=« Circulate summaries and request cross

interest (weighted)

* Weighted interest levels charted

* Themes emerge, workshop held

T
IMS
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Exploitable
Result

Expression of Interest - All Projects
2016 Intelligent Manufacturing Systems All Rights Reserved

Abbreviated Name

Z AA AB AC AD AE AF AG AH Al Al AK AL AM AN A0 AP AQ AR

M1-US-QUESTEK

M5-SA-FORMING

M6-SA-MEDAERO

M8-MX-SISAMEX

ER1
ER2
ER3

ER1
ER2
ER3
ER4

ER1
ER2

ER1
ER2
ER3

ER1
ER2
ER3

ER1
ER2
ER3

ER1
ER2
ER3
ER4

ER1

P

Al powder
Ti 6-4 Mod alloy
New Co, Ni or other alloy

Design allowable database

Standard test & qualification protocols

Surface finish for net shape parts
Use of irregular shape powders

Calorimeter to monitor heat input
Acoustic monitoring of powder flow

DED procedures for repair
Image processing
Minimising residual stresses in DMD

Hot sheet forming tool
Reconfigurable tool
Improved scanning

SLM of Ti6Al4V powder
Post processing of TiGAI4V
Process chains for Ti6AI4V products

Characterization of superalloy wires
Cladding and repair of forge tool
Adding features to forges
Superalloy components

Peripherals for production lines
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Outcomes

 AM Cluster workshop had access to 38 projects worth an
estimated 100 million in R&D. Shared R&D conducted at a
fraction of the cost.

* Expand knowledge networks beyond borders.

* 3 New Project clusters to be formed, next Industry 4.0.
Similar activity expected.

* Global networking for your institution to elevate visibility.

* Companies involved in IMS projects often become part of
supply chains

* New project: Global AM Material Properties Database

How can | get
involved?

26 October

* |4.0 Workshop, Quad
Cities
7-9 November

AM Metals Cluster to hold
workshop at the World
Manufacturing Forum

e |4.0international
Workshop

3T
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Platform to assist SMEs adoption of 14.0

New program under consideration
* Designed to enable SMEs to take their first steps
towards Industry 4.0. SMEs in particular are often
lacking the necessary resources to implement
these new, technically demanding processes.
 Intent to set up Centers of Excellence
« Learn about new | 4.0 technologies
« Learn how to apply these technologies to their
company
« Share best practices

-
[-amns
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The World Manufacturing Forum

brings together policy experts, industry leaders
of large multinationals and small to medium-
sized enterprises, as well as academic leaders
across the globe to discuss the economic,
social and technical challenges that will impact
global manufacturing in the near future.

MONTERREY - MEXICO
7-9 November 2017

*Towards a Digital Market'&
Connected Manufacturing Ecosystems”

www.worldmanufacturingforum.org

KEY FACTS

O © &

30+ 400+ 20+
SPEAKERS ATTENDEES COUNTRIES
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WVWIVIF MONTERREY, MEXICO

WORLD MANUFACTURING FORUM™ 2017

November 7-9 ¢ The Event Center at the horno3 Museum of Science and Technology

25+ Qualified Speakers

e 6 Challenging Sessions

e [ndustrial Tours ® Workshops & Exhibitions

OVERVIEW: The fifth edition of the World Manufacturing Forum will assemble
in Monterrey, Mexico on 7-9 November 2017 at the Parque Fundidora to
explore the theme “ Towards a Digital Market and Connected Manufacturing
Ecosystems”. Global policy experts and industry leaders from large multi-
nationals to small-to-medium sized enterprises, and academic leaders will
discuss the policy, economic, social, and technical challenges that influence
global manufacturing. The sessions will explore:

Opening Session: Mexico’s Manufacturing Competitiveness & Global Partners
Mexican authorities will provide an overview of the influence of design,
engineering and advanced manufacturing activities at the WMF host country,
Mexico, as strong drivers for economic prosperity, highlighting infrastructure
development, job creation, and contribution to the GDP. Such overview will
include the presentation of national industrial and trade policies as well as
science & technology policies.

Session 1: Industrial Policies for Digital & Interconnected Manufacturing Market.
The Digital Marketplace, which forms the “digital thread”, is expected to
connect and drive future manufacturing supply chains. This marketplace will
further drive rapid innovation, efficiency, and global collaboration. Cross-border
policies and cooperation are needed to enable ecosystems of this scope and size.

Session 2: Connected Factories and Value Chains

Platforms for connected factories along a value chain ecosystem must be
developed in a standardized way so that those entering or exiting a value chain
may easily participate or disconnect. What are the reference architectures
currently in development and how can they be implemented in create a value
chain ecosystem?

Session 3: Digital Workforce & Future Manufacturing Jobs
Connected manufacturing ecosystems will drive new architectures, but will
also change how we utilize our workforce. The future company workforce will

extend beyond its walls to also become interconnected as a shared resource.
These employees will need to be agile, highly trained, and able to address
rapid-fire challenges and changes. How do we train for such a workforce?

Session 4: Energy and Resource Efficient Manufacturing

Efficient use of resources will continue to drive manufacturing from business
and social drivers. What are the major barriers for further efficiencies in
manufacturing ecosystems? How can value chains drive these efficiencies in
a cooperative way to spur innovation, reduce costs, and be environmentally
responsible?

Session 5: New Business Models & Service Engineering

The distinction between products and services has blurred as they are
integrated into global manufacturing value chains. This major evolution will
continue to expand and innovate thanks to powerful digital networks
transforming regional businesses to globally integrated enterprises, and global
enterprises to reach regional resources. What are the requirements and barriers
for this new business model?

Session 6: Technology Trends for the Factory of the Future

New manufacturing technologies to enable production of innovative products,
drive resource efficiencies to lower costs, and provide better communication

and satisfaction with customers. What are these technologies, materials, and
processes on the horizon?

Speakers are expected to present policy views supporting and defining
manufacturing megatrends such as the digitalization of industry, challenges for
SMEs in the global marketplace, manufacturing intelligence, social innovation
as a driver for new products, services, and technologies, financial challenges
that affect industrialized and emerging economies, the circular economy and
zero waste, and other disruptive technologies.
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IMS can...

Help in formation of collaborative federations
* Provide expert-assisted clustering activities
* Create new platforms to assist SMEs adoption of 14.0

e World Manufacturing Forum - global platform to discuss
manufacturing challenges

Dan Nagy
dnagy@ims.org

Thank you!
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