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Top 15 Countries in Manufacturing

Rank 1980

1990

2000

2010

.1

2

3

10

11

12

13

14

15

B United States
- German'_n.-'

. Japan

¥ leled ngdﬂm

I I France

”lilcanada

I ME.‘-{IE:L':'

Metherlands

e Argentina

s INdia

.E United States

'.' Japan

L] Germany

'®’ South Korea®

- =1

http://samiri.org/tdb;is;fﬁéhdfécfdring-countries/

Talee United Kingdom

= nited States

I En:u uth I{n:urea

Iil Canada o
Iil Canada

I Mexico

% -
N

I
..‘

=i 10 1

L
[ 1E
& o

I*I: I

|
L

United States
el..l.l.n; A
Japan
Germany

Italy

Brazil

South Korea

Fra nce

leted H’.mgd om

India

Russia?
Memm o
Indonesia’
Spam I,

Canada



Per Capita Manufacturing GDP

Rank Common among these countries:

1.Respect for hands-on skills in the
society and dedication of skilled
technicians and engineers in
manufacturing.

1.Solid education from high-tech
technicians to PhDs

1.Innovative and high-value

2.0utstanding government and industry
leaders

~N OO O A W N B
<+
10l Bl +IE

Note: anecdotal selection and comparison conducted by Albert Shih on countries without extensive natural resources



Manufacturing Share of GDP

35

30

28

20

15

10

5

0
1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010

— (hina Japan === Brazil
Republic of Korea Italy France
Singapore Germany == Jnited Kingdom
Finland — USA

Foresight (2013).The Future of Manufacturing: A new era of opportunity and challenge for the UK Summary Report, The Government Office for Science, London



Manufacturing —
Collapsed in 2009 and Rebirth in 2012
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Th The SPECIAL REPRRT
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Manufacturing is the talk of
politicians.

Business, technical and medical
leaders talk about 3D-printing.



2008 United State Election Prediction and

Swing States
= Obama/Biden 259

BN 228 Scod B 31 Leaning

McCain/Palin 279

ER118 Sold B 161 Leaning
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Recount in 2008 at Ohio



Manufacturing — A National Policy

REPORT TO THE PRESIDENT ON
ENSURING AMERICAN
LEADERSHIP IN ADVANCED
MANUFACTURING

Q . Executive Office of the President

President’s Council of Advisors

Sridhar Kota on Science and Technology
Professor of Mechanical Engineering
University of Michigan

Assistant Director of
Advanced Manufacturing
White House Office of Science and

Technology Program (OSTP) (2009-2012) Recommended and Initiated the

, , _ Advanced Manufacturing
Manufacturing > High Quality Jobs Partnership (AMP) (ﬁﬁ%iﬁ%ﬁf)

http://www.whitehouse.gov/sites/default/files/microsites/ostp/pcast-advanced-manufacturing-june2011.pdf




State of Manufacturing in the US in 2010

Invented here, produced elsewhere.
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2013 State of the Union Announcement

“Our first priority is making America a magnet for new jobs
and manufacturing. Last year, we created our first
manufacturing innovation institute in Youngstown, Ohio. ....

So tonight, | ‘'m announcing the launch
of 3 more of these manufacturing hubs,
where businesses will partner with the
Departments of Defense and Energy
to turn regions left behind by
globalization into global centers of

5 high-tech jobs. And | ask this
Congress to help create a network of

President Obama
State of the Union Address 15 of these hubs and guarantee that

February 13, 2013 the next revolution in manufacturing Is
Made in America.”

Source: M Molnar, Advanced Manufacturing National Program Office



June 2011: Announcement of the Advanced

Manufacturing Partnership (AMP) (5t 2 & 2 13)

« Announced by President Obama in June 2011 at CMU.

12 companies (Dow, ATI, Caterpillar, Corning, Ford, Honeywell,
Intel, J&J, Northrop Grumman, P&G, Stryker, United Tech)

6 universities (MIT, Michigan, CMU, Berkeley, Stanford, Ga Tech)
Government agencies (DoC, DoD, DoE, NSF) &t |
Public-private partnership (PPP)

2015-05-31 #&3 B Rt if ' +E
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AMP Workstreams
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President’s Councid of Advisors on Sience and Technology

Advanced Manufacturing Partnership

AMP Co-chairs

Andrew Liveris Susan Hockfield
¢ CEO, Dow Chemical President, MIT

PCAST / AMP report released July 2012 on whitehouse.gov
16 Recommendations in three areas: innovation, talent, and policy

Three key recommendations:

1)Create the Advanced Manufacturing National
A Program Office (AMNPO) to coordinate the “whole
government” effort in manufacturing

2)Pursue the “gap” via the National Network for
Manufacturing Innovation (NNMI)

3)Expand Community College apprenticeship skill
training and certification programs




Community Colleges: A Key in AMP’s Education

and Workforce Development

 Free Community College for all PORTUNITY
($60B for over 10 years) — an F)f)p A;LL
Obama’s Initiative

e
« Lead by the Department of Labor ’ . ¥

« Education and training for workers

for skill “adjustment” Pellissippi State Community
College, Knoxville, Tennessee
« Community Colleges need to: 2015

MIDDLE CLASS ECONOMI(

o Work with businesses
o Teach skills for job

o Meet students’ needs

lvy Tech, Indiana 2015



Interagency Advanced Manufacturing National Program Office (AMNPO)

— Housed at Department of Commerce / Natl Institute of Standards and Tech

Worked 25+ years at Cummins

Started AMNPO (2011)

e Supported the Advanced
Manufacturing Partnership
(AMP)(2011-2012) and AMP2.0
(2013-2014)

Michael Molnar  Establish the roadmap for National
Director Network for Manufacturing Innovation
Advanced Manufacturing (NNMI)

National Program Office
(AMNPO) (2011-present)  * Worked with congress on passing the

Revitalize American Manufacturing &
Innovation (RAMI) Act (2014)



Shared Infrastructure and Facilities: National

Network of Manufacturing Innovation (NNMl)

Addressing the “Gap” to de-risk

promising innovative technologies to
production in the US.

Funding/
Investment Private

: sector
High Government and GAP

universities ( )

Low

Manufacturing-innovation process

Basic Proof of Production Capacityto ~ Capabilityin ~ Demonstration
manufacturing concent In produce production of production
research P laboratory prototype environment rates

Jack Hu

Co-lead of AMP
Shared Infrastructure
and Facilities

Interim VP of
Research
Univ of Michigan



Manufacturing Innovation Institutes

Basic science Commercialization
Largely government funded private sector owned/funded
A BASIC APPLIED
S100M
+ DOE Energy
) ;
%o Innovation Hub Institute for
‘g $10M I\/Ianufactyring
— : , Innovation
(© NSF Engineering
= Research Center Manufacturing
é SlM Extension
NSF I/UCRC Partnership Center
Center
S100K
State or Regional Center

Manufacturing Maturity

Source: M Molnar, Advanced Manufacturing National Program Office



Status of NNMI: 5 funded, 4 in proposal stage

FORTHCOMING FY15

//\ /“\\L
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U Chicago, IL America Makes |

Additive Mfg.
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Power Electronics
Raleigh, NC
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Full Network Goal: 45 regional hubs \ / wKrle)i\f'\IJe — fﬁ\‘
New Institutes Planned for FY16: \

~f Open toplc competltlon addressmg ‘Whlte FY17-26 — central fund

proposed for remaining

. USDA USDA  Selected topic competitions supporting Agency institutes, via open topic
: 7 @l = mission — using agency authorities and budgets process




NNMI Authorized:

Revitalize American Manufacturing & Innovation (RAMI) Act
118 bipartisan RAMI Bill Sponsors

Rep. Tom Reed Rep. Joe kennedy Sen. Sherrod Brown Sen. Roy Blunt
R NY-23 D MA-4 D Ohio R Missouri

September 15, 2014 - -
P Passed Senate with 2015 December 16, 2014

Passed House Signed By President Obama

100 Cosponsors (51D, 49R) Appropriations
18 Cosponsors (10D, 7R, 1)

Bipartisan Momentum Supporting NNMI Passage




A NNMI Pilot Institute: America Makes (National

Additive Manufacturing Innovation Institute)

Ralph Resnik
Founding Director
America Makes

Vice President, CTO
National Center for
Defense Manufacturing
and Machining
(NCDMM)

Members:

Government: DoD, DoE, NSF, Do(C, ...
Private: 3D System, Stratasys, Boeing,
Lockheed Martin, Boeing, Siemens, ...

Proposal Calls: 50% matching, 18
month, industry-univ-community college

Proposal Evaluation Criteria

1.Problem statement and America Makes
relevance (10 points)

2.Technical approach and methodology (25
points)

3.Technology transition and impact to industrial
base (25 points)

4.Sustainability (10 points)

5.Education and workforce training (15 points)



In Summary: US Manufacturing Policy — An Outcome of the

Private-Government Partnership

Capturing Domestic

Competitive October 2014
Report to the | Advantage in clober &
Presidenton A Nationa Advanced January 2013 s e
Ensurlng Strateglc Plan Manufactu”ng MANUFACTURING
Leadershlp |n ManUfaCturlng u y \ PRELIMINARY DESIGN
Advanced N BT e Ot
Manufacturing | February 2012 o Fmremsraarivi: o
June 2011 ' .
. — Accelerating
;"%'« US
© T National ACVEEEE
Network for Manufacturin
AMP Manufacturing 0\
Report Innovation: A MP 2.0
@ Manufacturing Preliminary Report
- | . Design
nnovation
Initiating AMP |nstitute AMNPO

Report



* US

— Consortium for Advanced Manufacturing Foresights
(S3M to S6M for 3-year, proposal due July 20) AMP3.0

— Making Value for America: Embracing the Future of
Manufacturing, Technology and Work

 Germany: Fraunhofer, Industrie 4.0

e United Kingdom: The Future of Manufacturing
2050

e China: BrE

&<F

H5&2025
* India, France, ....
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Making Value for America: b "ﬁ
Embracing the Future of @ 4 -+

e
A J

Manufacturing, Technology | "@ga &\ o
and Work " \‘

New ways of working are IVIAKI N G

happening now.

Need a broader recognition VAI_UE FOR N
of this fact and policie_s and AIVI ERICA S ——

education that reflect it.

Embracing the Future

Making Things vs. Making e ianuracturing g‘ .
al /

Value the Apple Story Technology, and Work A
m
Materials Product Services

e Corning *Broadcom e Apple *Apple s AT&T e Apple eTimeWarner
*Qualcomm e Foxconn e Firefox eVerizon e Amazon *NYTimes
eSamsung eIndependent app e Netflix e Universal Music

e Pegatron developers ¢ Skype Group

*Google e User-generated
content

e Facebook



* US

— Consortium for Advanced Manufacturing Foresights
(S3M to S6M, 3 year, proposal due July 20)
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The German Example: The Value of a Government

1. Policy for 2. Innovation 3 .
national needs eco-system: « Rostck
Fraunhofer ‘

[ Hamburg

Oldenburg ~ Bremen
Hanover

Society

Prof. Dr. Henning Kagermann (FLE %)

Securing the future of German manufacturing industry

Saarbriicken

Final report of the Industrie 4.0 Working Group



TU Aachen and Prof. Fritz Klocke

Professor and Director of
Laboratory for Machine Tools &
Production Engineering (WZL)
RWTH Aachen

Executive Director and Senior
Head of Department “Process
Technology” Fraunhofer Institute
for Production Technology (IPT)

After high school, started the
apprenticeship training in
manufacturing

o Split the working day between the
company job and school classroom.

o Well-respected in the society

o Joined college after the
apprenticeship

 PhD 1982, Chief Engineer 1984,

Manufacturing Engineering, TU Berlin

1984-1994, Ernst Winter & Sohn In
Hamburg

e 1995-date, RWTH Aachen



* US

— Consortium for Advanced Manufacturing Foresights
(S3M to S6M for 3 year, proposal due July 20)

— Making Value for America: Embracing the Future of
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United Kingdom: The Future of Manufacturing: A new era of
opportunity and challenge for the UK Summary Report

FUTURE OF
MANUFACTURING:

A NEW ERA OF OPPORTUNITY

AND CHALLENGE FOR THE UK

Along term and strategic look at manufacturing out to 2050 to:

|dentify and analyze drivers of change affecting the UK
manufacturing sector;

|dentify challenges and opportunities that lie ahead and which
require action by Government and industry; and

*Advise how Government policy needs to be refocused and
rebalanced so that it is better positioned over coming decades.

Foresight (2013).The Future of Manufacturing: A new era of opportunity and challenge for the UK Summary Report, The Government Office for Science, London



An ldeal Template for Government Report on

Manufacturing Policy
« Manufacturing matters

* Four key characteristics of manufacturing

o Faster, more responsive and closer to customers
o Exposed to new market opportunities
o More sustainable

o Increasingly dependent on highly skilled workers
* Three systemic areas for future Government focus

o Integrated view of value creation in the manufacturing
o Targeting manufacturing value chain

o Enhancing Government capability in evaluating and
coordinating policy over the long term
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Conclusions: People make the difference

Per Capita Manufacturing GDP
Rank

1
2

w
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Common among these countries:

1.Respect for hands-on skills in the
society and dedication of skilled
technicians in manufacturing

1.Solid education from high-tech
technicians to PhDs

1.Innovative and high-value

2.0utstanding government and
Industry leaders

Note: anecdotal selection and comparison conducted by Albert Shih on countries without extensive natural resources



Conclusions: SEEI® EBRE R

 Will it work? Can NNMI continue after after 5 years?

 When all 45 MllIs are running and consume the
majority of funding — what do we do? r & D??

+ A Tale of Two Cities (Z1

O

i2) by Charles Dickens (58 Hf)

It is the best of times and the worst of times.

& 2 R IFRIBF R, th R IBRIBF{L.

It is the age of wisdom and the age of foolishness.
&g 2R L EREMNRK.

It IS the era of belief and

the era of doubt.

& (S, th 2 REERIBFL.
It IS the season of light and the season of darkness
A ZEE, thERIERIZEE.



Thank You



The Internet of Things and Services — Networking

People, Objects and Systems

Social Web

= Business Web
R Smart Factory -~ =
Smart Building
Smart Home -~ _- I% =
~,~~. I// \\

w

Snuree: Roseh Snftware Innovatinns 2017



Gardener’s Eight Intelligence

Kinaesthetic Linguistic

(Body Smart) (Word Smart)
€3 ’ Academic
Naturalistic ‘ : Logical /‘ A
(Nature Smart) umber Smart) ~ 2
way' aﬁ
2—;: . Visual/Spatial Interpersonal {);S"

(PH:Tur'e Smart)

-~

(People Smart)

Howard Gardener,
Frames of Mind,
1983.

Musical Intrapersonal
(Music Smart) (Myself Smart)




