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Apple, Google, and Netflix don't require employees to have Students assume getting a four-year degree — Gopgle Apple Amaz r) NetﬂIX =
4-year degrees, and this could soon become an industry and taking on the thousands of dollars MNA z84 7|9 ZHEHXUMN 210

of student-loan debt that comes along with it —
is the only way to get your foot in the door at gl_ Ah_l-o'l Ol

top companies such as Apple, Google, and _ =o G e
Netflix. , JE@ Tl—r——l JIHS =

| =
L M

But that isn't always true.

Now prominent companies such as Google and
Apple are hiring employees who have the skills
required to get jobs done, with or without a
degree. LinkedIn found many of today's hottest
companies to work for do not require that
employees have a college degree. After further
analysis of the data, LinkedIn identified specific
positions more likely to be filled by noncollege
graduates, including electronic technicians,
mechanical designers, and marketing
representatives.
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THE 10 SKILLS YOU NEED TO THRIVE IN THE FOURTH INDUSTRIAL REVOLUTION
2016. 8.

Five years from now, over one-third of skills (35%) that are considered important in today’s workforce will have
changed.

By 2020, the Fourth Industrial Revolution will have brought us advanced robotics and autonomous transport,
artificial intelligence and machine learning, advanced materials, biotechnology and genomics.

These developments will transform the way we live, and the way we work. Some jobs will disappear, others will
grow and jobs that don't even exist today will become commonplace. What is certain is that the future
workforce will need to align its skillset to keep pace.

A new Forum report, The Future of Jobs, looks at the employment, skills and workforce strategy for the future.
The report asked chief human resources and strategy officers from leading global employers what the current
shifts mean, specifically for employment, skills and recruitment across industries and geographies.

in 2020 in 2015

1. Complex Problem Solving 1. Complex Problem Solving

2. Critical Thinking 2. Coordinating with Others

3. Creativity 3. People Management

4. People Management 4. Critical Thinking

5. Coordinating with Others 5. Negotiation

6. Emotional Intelligence 6. Qualty Control

7. Judgment and Decision Making 7. Service Orientation

8. Service Orientation 8. Judgment and Decision Making B ,,
9. Negotiation 9. Active Listenin o0

10.  Cognitive Flexibility 0. Creativity ° ng add

20|

1. Problem Solving
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In 2020 In 2015

2. Critical Thinking 2. Coordinating with Others

3. Creativity 3. People Management
4, People Management 4, Critical Thinking

5. Coordinating With Others 5. Negotiation

6. Emotional Intelligence 6. Quality Control

1. Service Orientation

8. Judgement and Decision Making
9, Active Listening

10. Creativity

7. Judgement and Decision Making
8. Service Orientation

9, Negotiation

10. Cognitive Flexibility
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. _| CO—-0Dicooperative Education) I'_)
UNIVERSITY STUDENTS

CEIETY

E&®
Hationa
NORTH CAROLINA STATE NATIONAL UNIVERSITY OF
UNIVERSITY GEORGIA TECH UNIVERSITY SINGAPORE

Our students gain the skills that
matter in the real world.

At NC State you’ Il learn by doing

and apply that knowledge in the

field. Our graduates are career-

ready. You will have access to
internship and co-op opportunities,
on-campus career fairs that draw
scores
of potential employers,
personalized career counseling.

Technologically based education
combined with experiential
learning. Cooperative Education
Georgia Techs cooperative
education program Is
the largest voluntary co-op
program in the U.S.

Internships are a key element of our
emphasis on experiential learning. It
provides students
with an opportunity to apply
classroom knowledge to practical
work situations,
gaining valuable work experience,
industry knowledge and skills.

All students are required to
complete an internship module as
part of the BEng degree
requirements with the exemption of
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Thomas Friedman

Bestselling author

New. Yorkelimes Columnist
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Leading College in Innovative Engineering Education : Olin College of Engineering

| Franklin W. Olin(1860~1951)

He played major league baseball during the summers to finance his education.
He graduated Cornell University in 1886. He majored in Civil engineering.

In1892, Olin started the company known today as the Olin Corporation, a Fortune 1,000 company.

In 1938, Mr. Olin transferred a large part of his personal wealth to a private philanthropic foundation.

In two-thirds of a century of existence, the F. W. Olin Foundation awarded grants totaling more than $800 million to
construct and fully equip 78 buildings on 58 independent college campuses. In 1997, the Foundation announced its intention
to create Olin College, its most ambitious project. In sub-sequent years, the Foundation transferred its assets to the college,
for a total commitment of $460 million, one of the largest grants in the history of American higher education.

In 1997, the F.W. Olin Foundation established the college
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chMUNm FINANCIALAID  LIFE IMPACT of Engineering [DHHUHITY FINANCIALAID  LIFE

INFORMATIUN FOR SPONSORS ;’jf,;j;‘jj;e

\
© COLLABORATORY 4 e %
N - - 201819
© s oy ” GREAT RESOURCE e TANE /
STuDiEs [ HE STUDE & rcrodyme Rescarch
© sKicHMODEL

© sKeicHmoneL w—
amazonrobotics
©  CORPORATE PARINER ~

© CORPORATE PARTNER X2y ¥
PROGRAM PROGRAM P
BILLEMELINDA %\

GATES foundatie JO)

GE Heathcar

SCOPE © stope
- b Works = HowSCOPEMW

Qeoemve B \icrosoft @VeissCenter

Boston, A
Scxcnuﬁc A IRON MOUNTAIN' SS;\&;@

Jigizel Ak o > o
- 71909] A
“Djo| 2 ABET} 7F3 Lick. 719 SRS T

SYe| FL L0 4~5H ALt} Z *l'-f" TotE it h". gc.” 2019, HIHIE O




G
!
2
=
El
10
=
re
il
i

det i 2R

Sr&tistul Al

‘4% AHSZS FoHA ALY,

| HZE 0 MZ=2 Ot0|C]0]2t 7tx|2] —ZA0| 7ksal K= AT

[BX. st=MA7 IS BT, 4Rt LAY} XAMH|A]

* oH A(E)0| 2716H= AL W

St Mefo| HEY B3t

INSIDE CAMPUS OUTSIDE CAMPUS
EHEIZSY u8e 58 HYALIS TESE 54
AXE AHSFAIL ZHGHAY AXHSS o HE AREI(E)S 2700 FEshs ANy

SRR ARIIAS SHEHZRS CO-OP BEpss e L

OK(A) CHet-Atsl(real world) A& L=}
SHsiAd=ANE : IC-PBL

Industry—Coupled Problem/Project-Based Learning
IC-PBL : StJTiatms} AAISH ASI2 N ZRHE 7|Hte| 2HHES MRS

% Industry®| A(E)2 At3|E Zeloh= &2l9 71d

15



2020 AtsrEz T

HYSHY
Merge

=HHZ
EHsiZ

IC-PBL

YNy

Evaluation

=X

HYRHY
Anchor

EXcHZEY

Create

I ALE 90 | o—> | 2XHZ2 |

+ LI20| 2= ol SxIet Tt
5*"’ oI Ea AR X2 11|+
AH £ATHE

AR ZEE] o}

PBLA€0i| CHSt
AL 7H

stRte| A
SATB0| O3t
Mol HExt HE

L—o

| H7tI

s8R |
Azgo| thet ot

=5 ot 2XEZECH
73] 9l (oh2 AR
AR A1 0] ey

Ho| IRHESUTA)E YR £

THT

o AlLt2| 2 X
A7 &Ofohs Y2 E HIHAl

| IC-PBLOIl CHet

At &

N FliE FOR PROBLEM BASED LEARNING IN

ENCE AND SUSTAINABILITY UNDER THE
AUSPICES OF UNESCO

REPUBLIC

POLYTECHNIC

Republic Polytechnic
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Minnesota State University,
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Central University of
Technology

P23 KL

| e | 8Tkl

\ Universiy
§ Hanyang Universtty ERICA |
Aalborg Universtty : H

gttt IC-PBL
UNESCO PBL CENTERO|| Sxi

UNESCOO| S = M| 2t 2074
[Hol‘ﬂ} PBL Jll_._q.J_}I-i =

o 9T <

~Ip2 ERICA 1C-PBL

ICPRUBE{ 270 ICPOLRAAE  ICPBLEQAE  IC-PRLARY

Hoil gl PBL, ®3| CIE PBL
ERICA IC-PBL

St/ oupled Problem-Based Learning

=

1C-PBL LHARY IC-PBLTIP QHY

=2 O L

2! 1 IC-PBL EH0|X|E S¢t AI=2CH2E

UM 23} 2 1337H)
=2|C{8} Virginia Tech(3), HAICHSH)

16




CARSIOUH W=t A 2ot o 2R

| HICH® AILH, & 0] O 849 & = U= J1% - IC-PBL
HICH™ IC-PBL =A% 202084 E 1517| MAL2SIE ICTESEEER

S TE7te| HITHH 2HHA|

S

] gzt HiiH 2R o

| HICHE AICH, &t uK0l 0= g% & = A= JI2 - IC-PBL

&R FRYT

L

IC-PBL AL 20208HAE 1517| MALZ SIS ICTREIZE : WX}

9| HSIPYo| CH2t
O|3tj2t m=H”

ElHH BHH- 0| 23}0 3
B W0 S20) sy “SHRJEI AJZHIEt 7124 BAU “oimAZt 9 ST M2
AIZI2 ol E37HK) etas

Al IEHE W AsNES Y=
“h T'allfr %E;yi% lﬂ% ﬂ;j, o 93812 22feI102 ASSIC KLY FET 810| 22 TR =
mEwE Hr S2xoR il o e
HZa 4 0] 30| Seale o tCl 2220 M =0 Aistats
nEHE DY 4ELt 250 e N OASS BIE £ et T
ol 31 Itk 0| 1 S ULt QASS YIS &= AUCL

17



>

2020 Atst

1
i

| 2

o

r
J

WA HK(41) CHSH-At2](real world) 12

3EAZ(CO-OP

Co—operative Education Program
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| Univ. of Waterloo | Northeastern Univ. Drexel Univ. Univ. of Cincinnati
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Student Body : Gender Ratio

(Undergraduates : 31,238)
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o

47%
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[EX : Homepage Waterloo University (https://uwaterloo.ca/)]
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Employment Rate
98.76%

| NEWS FOR GEORGIA TECH

Best Undergraduate Engineering Programs Rankings

1. Massachusetts Institute of Technology

6. University of Michigan

NIVERSITY OF CALIFORNIA

i

TOP 4 Universities in Engineering
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| GEORGIA TECH : FIVE REASONS TO Co-o0p : % At sizte) Z|no| TZX|H 22 M

Co-ops allow students to use their disciplinary knowledge on the job for three alternating
semesters, to not only reinforce and sharpen their classroom learning, but also to make
meaningful contributions in the workplace.

Many co-op students are hired by their employer after graduation, and more than 700
businesses, industries, and organizations throughout the U.S. and abroad employ Georgia
Tech co-op students every year.

Five Reasons to Co-0p

1. Earn a competitive wage while learning.

2. Earn a co-op designation (highly valued by employers) on your diploma.
3. Enhance your marketability to employers upon graduation.

4. Network with professionals in your field.

5. Build a great resume for the future.

| GEORGIA TECH ACHIEVEMENTS for Co—op

I%‘\

3,000 STUDENTS 20 MILLION $ APPROXIMATE GEORGIA TECH HAS
IN GEORGIA TECH Co-op AMOUNT EARNED BY . FORMED Co-op PARTNERSHIPS
PROGRAM TECH Co-ops & INTERNS FOR OVER 100YEARS
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Recruiting for Internships

Inaddition to Handsh hake, recruit interns through:

runoutside of CAPD,

(for part-time or Seasonal jobs during the fall or spring semester)

the summer. Ty

/ réquests to do so should be sent to the approp
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Dual System of Apprenticeship
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| 5 ¢ : Hidden Champions - German Dual System of Apprenticeship

Why Germany Still Has So Many Middle-Class Manufacturing Jobs (1)
by Hermann Simon (Harvard Business Review)
May 02, 2017

Hidden Champions have also contributed to the sustainment of the German manufacturing base, and it is in large part
thanks to them that nearly a quarter of the German gross domestic product continues to come from manufacturing.
While other countries could try to emulate aspects of what makes the Hidden Champions so successful,

the reasons for their success are the result of a complex network of factors, many of them historical.

A Hidden Champion is defined by three criteria:

1) A company has to be among the top three in the world in its industry, and first on its continent
2) its revenue must be below €5 billion

3) it shoutd be little known to the general public.

Germany seems exceptionally good at creating these companies; | have identified 2,734 Hidden Champions worldwide
and no less than 1,307 of them are based in Germany.
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| HIDDEN CHAMPIONS WORLDWIDE

HIDDEN CHAMPIONS

GERMANY
USA
JAPAN
FRANCE
AUSTRIA
SWITZERLAND
ITALY

FRANCE TOTAL UMBER WORLDWIDE
CHI”Q

SWEDEN
NORTHERN IRELAND
SOUTHPEI(-]?{'ER
BELGIUM SIMON-KUCHER PARTNERS
DENMARK
CANADA STRATEGY & MARKETING CONSULTANTS
FINLAND
RUSSIA
NORWAY
BRAZIL
SPAIN
AUSTRAILIA
ISRAEL
LUXEMBOURG

600 800 1000 1200

| £¢ : Hidden Champions — German Dual System of Apprenticeship

Why Germany Still Has So Many Middle-Class Manufacturing Jobs (2)
by Hermann Simon (Harvard Business Review)
May 02, 2017

But the reasons they are a predominantly German phenomenon are many. This includes the German history of many
small independent states (until 1918 Germany consisted of 23 monarchies and three republics), which forced
entrepreneurs to internationalize early on in @ company’s development if they wanted to keep growing. In
addition, there are traditional regional crafts, such as the clock—making industry in the Black Forest with its highly
developed fine mechanical competencies, which developed into 450 medical technology companies, most of

them makers of surgical instruments.
The Fraunhofer Institute continues to function as a transmission belt between science and practical applications.

A further pillar of the Hidden Champions’ competitive strength is the unique German dual system of apprenticeship,
which combines practical and theoretical training in non-academic trades. The Hidden Champions invest 50%

more in vocational training than the average German company. About one quarter of German exports comes from
the Hidden Champions.
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| The Duale Hochschule Baden-Worttemberg (DHBW)

Known in English as the Baden-Wuerttemberg Cooperative State University
Polytechnic-based state-run institution of higher education
Founded in 1974 in Stuttgart, the capital of the German state of Baden-Wuirttemberg
Founded by three major employers in the state (Daimler-Benz, Bosch and SEL),
in partnership with the state government
DHBW study model was developed in response to a shortage of skilled workers in the state of Baden-Wurttemberg
Combines practical on—-the-job training with a university qualification
2009 - Legal status of a state—run university similar to the US—American university model
* Network of over 10,000 partner companies

| DHBW: Based on the US State University System

« The DHBW is one of the largest higher education institutions in the German Federal
State of Baden—-Wuerttemberg:

- 9 DHBW locations & 3 DHBW campuses
- approx. 34,000 students
- over 10,000 corporate partners

« DHBW is the first German higher education institution offering
degree programs with an integrated on-the job training

© Headquarters
@ Main Location
QO campus

@ Center for Advanced
Studies (CAS) based

¥ Lorrach
in Heilbronn
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| & DHBWC| COOPERATIVE EDUCATION

THEORETICAL KNOWLEDGE PRACTICAL EXPERIENCE

Intensive 3-month phases of academic + 3-month work placements at one of over
learning at one of the 12 DHBW locations 10,000 partner companies and social

and campuses institutions (corporate partners)

INTEGRATION OF THEORY & PRACTICE IN THE CURRICULUM

ACADEMIC LEARNING -

WORKPLACE TRAINNNG
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| KEY FEATURES OF COOPERATIVE EDUCATION

Achieving Practical Experience
Remuneration of Students
Contracts of Employment
Academic Recognition
The Role of Industry
Employability and Job Security
Teaching in 3 Work-Integrated Learning Environment

| THE ROLE OF INDUSTRY IN GERMANY (&t KV} S 28t =S 5]

DHBW partner companies are drawn from a wide variety of commercial and industrial branches, which are in state
and private ownership.

The partner companies are geographically dispersed, transcending state and country boundaries.

DHBW partner companies play an essential role in shaping the DHBW study model, playing the role of equal partner
to the state-run DHBW on all decision—making committees, exerting a strong, ongoing influence on curricula
offered.

This ensures that the needs of industry are met.

| EMPLOYMENT AND JOB SECURITY

* 90% of DHBW graduates are issued a permanent employment contract at the end of their studies, with the
remaining 10% pursuing 3 master’s degree or taking a sabbatical year (travel or social work).
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Knowledge & Technology Transfer to Society

| X% Jtsgt 45 A | A SH : 01=2] IUCRC, ERC
Industry-University Cooperative Research Center
Engineering Research Center
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I/UCRC
FEH NSF NSF
ey Engineering Research Center (Gen-4) Industry/University Cooperative Research Center
ANZEAT 19844 19724
- Stimulate technological innovation through partnerships - long-term partnerships: Industry, academy and government
a— - Accelerate technology transfer to member firms - Promote research programs of mutual interest
I - Translational research to explore commercialization of high-risk - Support graduate students performing industrially relevant
technologies pre-competitive research
NSF MIE| S 2F $50,000(0.5724&)/ (Phase I
TIRI0A MIE| & 2 $3.5M(A024 )/ ~$6.0M(6924 )/3 ~ $150,00001.7224)/3 (Phase 1)
. [Planning Grant I(113):= $20,000(0.23% &)
ZIH 154 (5+5+5)
bd3 |
A A (Planning Grant (1) S| XI2N
Z NQYH 69 ERCs, 3 Earthquake ERCs [1985~2019] 196 I/UCRCS [1980~2019)
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ME A9
DAY HAE

HEY

1374 [2020.11.25.71F)
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goIns

- Mt OIFREIE= 712 20 HIE =20H0F S

- QXD XISESE AZE I XA M0 "X STt

(FY2018) $167.8M (1,930 &)
(FY2018)
- NSF 45%, Non-NSF government 22%, Industry 8%, University 8%,
Other NSF 14%

(FY2018) & 10%
- 2020E0EX] ERCE R ME{Q] 83%Jt XH&0t0 2 (39 out of 47)

- 19855 E 2018 NEX] 65JH2 ERCOIA = 2237121 712101 Spin-off

% X}2: http://I/UCRC.nsf.gov; https://projects.ncsu.edu/I/UCRC/; http://erc-assoc.org X741

* ERCE FY 2018(2018.1.1.~12.31./14), I/UCRCE FY 2017~2018(2017.11.1.~2019.1.31./2%14)

731 [2020.11.25.21F)
- Phase 1 (53)0] ZI2JE 2{0H Planning Grant (1) SHI0IM 712
Q0| DIHIE M=t ofOF B
- HS LHOHI AXIE XI 249 014 AQE AJAR METLS
- SH0| 30%Jt 219 10l HY
- GIXDL XIS E S o12E TR XIA0IM0] =AH 24
[FY2017-2018) $79.7M (9172 24)
(FY2017-2018)
- Industry 60.8%, Non-NSF government 13.1%, NSF 21.9%, Other NSF 3.7
%

(FY2017-2018) % 30%

-VUCRC Z2H 20| ZHH 21k £ §18 29 $64.7

| OI=3 NSF] I/UCRC

I/UCRC Z2 39| MEL{#a} X

P
111§

68 active Centers at
182 University sites

2

[e]

Funding;

$79.8M in Total Program

$1.2M per center

fee.

~17 Members per Center

4 i i

1,164 Memberships
196 new and 194
terminated memberships

$45M Provided by
Members 53% of total
I/UCRC program funding

=y

Membership fee
leveraging ratio 1:31

# XH&: NSF(2019), I/UCRC Program Findings from the Center Structure Database(2017-2018)
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. $3.5M
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FY 2018 FY 2013-2017 FY 1985-2018

(19 ERCs) Annualized (65 ERCS)
Intellectual Property Transaction Total Per Center Total Per Center Total
Inventions Disclosed 44 2 104 6 \ 2,445
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GearLab

Gear and Power Transmission Research
Laboratory

N About

Introduction

GearLab Alumni

Directory Consortium Research

o

THE OHIO STATE

UNIVERSITY
(COLLEGE OF ENGINEERING

Publications Links (e}

GearLab History

l 1980 Donald R. Houser 24:0]| 2J3f 37H2]
718 AZMUS WO M=

The GearLab merged with the research group of Professor Ahmet Kahraman
(Center for Gear Research, University of Toledo) in

DrDonaid R i oo conon

PN
HIEIO2 Clojst FA|| o118 43
129} 20| AT, P

Dr. Ahmet Kahraman

Since its inception, research expenditures of GearLab at Ohio State have
exceeded $15 million. Over the years, more than 150 MS and Ph.D. students
were supported by the GearLab, most of who are now employed by the
power transmission industry (See the list of GearLab Alumni). Two industrial

Gear Short short courses on gear noise were developed and offered to the industry
periodically by Drs. Houser and Singh, educating more than 1950 engineers
from over 360 companies on the subject matter.

o1 1MIE{ Al (Ohio =EH Gearlab

GearLab

Gear and Power Transmission Research
Laboratory

f

CONSORTIUM

Member Only

119804 S H A M|

THE OHIO STATE
UNIVERSITY
COLLEGE OF ENGINEERING

Directory Consortium [L— Publications Links Q

Home > Consortium > Membership

Consortium Membership
Consortium Membership Benefits:
* Access to rese: findings with good leverage of investment
+ Licenses to state-ofhe-art computer software for gear design and analysis
to experimental databases of GearLab
past GearLab research in the form of papers, reports and theses
and colloquia
+ Opportunities o recruit GearLab gradustes for hring needs
+ Opportunities to nteract with engineers from other companies at Gearkab meetings

Consortium Membership Requirements:

 Member companies must agree to the terms of the GearLab Membership Agreement
« Consortium Fee:

100% OA AjiXte H| $14,500
ltid 7ilH| $5,000
1003 oI5t AfIE 3|H| $5,000
= Yt 71| $2,500
o phone: 614-292-4678
+ Jonny Harianto, Associate Director of GearLab

© email: harianto1@osu.edu
© phone: 614-688-3952

FME Al (Ohio =2 GearLab) : 19804 S E &I DX

GearLab
Gear and Power Transmission Research
Laboratory

" About Directory Consortium Research Publications.

CONSORTIUM Home > Consortium > Sponsors

[ sporcers | Current Consortium Members

Membership

THE OHIO STATE
UNIVERSITY
COLLEGE OF ENGINEERING

Links Q

GearLab consortium members have been steadly increased in the last few years. We meet twice a

s supporting the consortium.
SOIRI=A
- nBB = S
SirfCio|ZA
sijgjof

John Deere

Achates Power

Afton Chemical

Allison Transmission

American Axle & Manufacturing

Army Research Laboratory

Avio

Caterpillar o

China Euro Vehicle Technology AB (CEVT) « Linamar
e Dvision Magna Powertrain

Meritor

ne earing Systems Mobius Mobility

wn Equipment Moog

year with the consortium members in Columbus, Ohio. Currently we have over 80 active companies

Kawasaki Machine Industry
Kawasaki Heavy Industries

Cummins NASA's Glenn Research Center

Dana Ontario Drive and Gear

Dassault Systemes Oerlikon Fairfield
Dongfeng GETRAG Transmission Co., Ltd
Eaf

Engineered Propulsion Systems

E-Tech Industrial

ExxonMobil Research and Engineering
FEV Sverige AB

i Automotive Center (PATAC)

SHIE g8t HH J7gH|

e
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CALCE AWARDED NSF ALEXANDER SCHWARZKOPF PRIZE FOR TECHNOLOGICAL INNOVATION

About CALCE

More

The Center for Advanced Life Cycle Engineering (CALCE), at the University of Maryland, has been serving the electronics industry
as a resource and knowledge base for the development of reliable, safe, and cost effective products for more than 35 years.
Supported by over 300 of the world's leading companies, CALCE is the reliability science leader in the areas of failure
mechanism identification and modeling, accelerated test methods, prognostics and health management approaches, supply
chain management techniques, as well as the application of artificial intelligence for remaining life and fault prediction of
electronic devices and assemblies. In addition to its active research, CALCE provides test and failure analysis services and
Professor Michael Pecht accepts 2008 NSF Alexander continuing education opportunities to practicing engineers through monthly webinars, industry symposia, and professional
Scharzkopf Prize for technological Innovation development courses.

On December 21, 2008, the Center for Advanced Life Cycle Engineering (CALCE) at the University of Maryland,
College Park was awarded the Alexander Schwarzkopf Prize for Technological Innovation. The Schwarzkopf Prize is
awarded to former and current National Science Foundation (NSF) Industry/University Cooperative Research it
Centers that have had a significant impact on the world. CALCE won the award for its research on physics-of- 100M$ OJ&fe| (7 S|Z
sthtjgrfmrehabmty analysis methods and advanced supply chain management concepts for electronic products and 8007l OJAte] 917 T2HE
= : 7 : = 1,00071 Of&te] XA
CALCE= 19854L}| National Science Foundation Center2 Al=(510{ 1507} 0f4t2] 1502] 0[44| Webinars
TMA =2 MXF A 7| W 7[2S0A Ui eu 2 22 o4 A7 S W= i 30074 O[Ate] 7|2 U 7|9f x|
B2 M50 b =
1= ggoiatt ‘ 1253 0|Af0] Ph.D ZRA S
malfunction of autom or the loss of $100 millon satelites and aircraft. failure to adequately 2003 0[Ato] M.S ZM tjS
manage the life cycle of electronic systems touches everyone,” says George Dieter Chair Professor Michael Pecht, AL et o1 119
founder and director of CALCE, an IEEE Fellow, an ASME Fellow and an IMAPS Fellow, and recently given the 3549 O] Xt 2HH Al X
highest reliability honor, the IEEE Reliability Society’s Lifetime Achievement Award.

By the Numbers

of Maryland, CALCE MIE{) : 19854 S & &XH NiXI
» 10074 O &2 70| HH A 7t

o 7|20l mk XPESHE My 7HY
‘ - Annual membership fee $65K
A Javirs Clarg = ‘Small business annual membership fee $30K

EERINC

- Additional site licenses $15K(EFX[{0]l U= 7|
XIAte] CALCE 0} f0[A1A W HIg)
|| oy SIS 225 ITME TEHIZQIZH S) &Y
W > s xasy E
o 73 (0T, BI|TIH S
ATHIE EZe HE 2%

=2 20

@7 General Electr®

CALCE EPSC Consortium Members

. o : & SUNG ues
CALCE EPSC was supported by over 100 companies last year. In addition, the following organizations support the CALCE EPS ’;’:r;m“-h“c““

Consortium with either an annual membership fee of $65K, or a small business annual membership fee of $30K. Many c“
companies have multiple memberships so they can accelerate the research efforts. Most companies also have additional $15K <\’D BOS

site licenses, so that other business locations of their company can have direct access to the CALCE resources.
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Edwraﬁrrd C. Taulor, a Princeton University chemistry professor whose
research into butterfly wing pigments led to the development of a

cancer—fighting drug used worldwide, died Nov. 22 in St. Paul,
Minnesota. He was 94(2017).

SIAl M

|- O

BUTTERFLY CANCER-FIGHTING DRUG
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“Ted Taylor's scientific discoveries contributed greatly to this University and to the medical treatments available to cancer patients,” said Princeton President
Christopher L, Eisgruber.

Taylor's research led to the development of the anti-cancer drug Alimta in cooperation with the pharmaceutical company Eli Lilly to treat malignant pleural
mesothelioma, a lung cancer often caused by exposure to asbestos. Approved by the U.S. Food and Drug Administration in 2004, the drug has since received
additional approvals for treatment of other tumors.

The drug came about through Taylor's study of the properties of butterfly wing pigments. As a graduate student starting in 1946 at Cornell University — his
undergraduate alma mater — Taylor was fascinated to learn that a compound obtained from spinach and liver had a unique chemical structure with a nucleus
previously only observed in the pigments of butterfly wings.

“I didn't start out trying to find a cancer drug. Not at all,” Taylor said at a
symposium held in his honor on campus in April 2016. “I was just exploring the
chemistry of these beastly chemical compounds with a two-ring structure that had
been found in the wing pigments of butterflies.

One of the people at Eli Lilly with whom Taylor worked very closely on developing
Alimta was Joe Shih. The two started collaborating in 1984 through the launch of the
drug in 2004,

The U.S. patent for Alimta yielded royalties that supported the construction of the
Frick Chemistry Building, which was completed in 2010.

[EA : https://www.princeton.edu,

Princeton chemist Edward C. Taylor, inventor of anti-cancer drug, dies at 94. 2017. 11. 29.]

| Ol= CHS} LIFE SCIENCE 20i2] J1=01M diE

2013-2015 2013-2015

" Cumulative Cumulative ustyat

Name of Institution Research Adjusted = Ranking
Expenditures($) Gross Income ($)

Northwestern Uni
~ New York Un

Princeton Universiy 593135691 415671894 70.08% (1%)
University of California System 16,029,015,645 371,951,087 2.32% (1991)
Columbia University 2,247,190,375 336,990,738 15.00% (5%91)
Stanford University 2,707,422,250 288,673,103 10.66% (8%1)
University of Washington 3,412,299,661 246,487,571 7.22% (1091)
UW-Madison 3,301,142,000 177,039,000 5.36% (13¢1)
University of Utah 1,166,991,452 172,131,251 14.75% (6%1)
Massachusetts Inst. Of Technology 4,761,277,000 159,810,000 3.36% (1691

North Carolina State University 1,331,873,315 21,833,524 1.64% ( - )
Georgia Inst. Of Technology 2,279,214,044 5,482,381 0.24% ( - )

- 2013~2015 5 7|£0|H 24 7|F 29| 1071 Cist S 871 CHeH2 2|oFst

- M| 7974 thst = oSt St X2 Princeton University(39]), MIT(102), Rockefeller Univ(19%}),
Ohio Univ(34%]), Univ. of Oregon(41%), North Carolina State Univ.(42$), ..., Georgia Tech.(79%]) S & 137}

34



G
!
2
x
El
10
=
re
il
i
0%
1ot
ko
e
0
rot
\d

| O1=3 CHet LIFE SCIENCE £0k°] J1=01M &g

| 2015 Life Science £0f CHSHRA| CHH| Life Science £0F HIE

7|&01H4¢ S 2015 chsrd
= O|FZASHIE  O|FAQUoMH|S

Ao 29 I|20|FAS  7|2O0|TAY(S) J|20FAS  7|20|HAYU(S)

94 650,681,571 2224 61,565,351 23.40% 9.46%

. 209,104,7éé B i "2"09,000,0007 e T e
142,231,000 val 136,541,760

19 Northwestern University
2 New York University 5624

Princeton University

42,840,261 31,417,733
60,038,279 59,495,096 b 99.10%
48.89%

University of Washington
University of Utah

Massachusetts Inst. Of Technolog 34770000 17,000,000
; 57746934 1288 48083097  50.79%  8327%

VUniversity of Téxas Sistem
32,302,364 31,814,000

University of Massachusetts

* 71201 283 =49 107 Cistel 715018 214 2 19| Life Science =0f HIZ0| HIfjZoz =5
- O[T m|o|X| Mgzt 20|, 47| TOP 10 et & 87H Cli=t0] 2|oFst tist 2R(o|ofst st O 22 LSt Princeton University, MIT)
[}

- Princeton University2| Z< 130|= 275t 4219] Life Science =0F 7|&0/%4-2/0] & 7|=0]|T +12| 96%= AHX|

- QFEEQI 7|=0|H2s Saf TSl X|&Ttsy |3iM Life Science =0 S2F0] 012 52
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Micro—Nanofabrication, Micro-Nanocharacterization £0F M52l Electrum Laboratony;
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| Hervanta Campus(Tampere University of Technology, Finnland)
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Tampere University of Technology, Finnland : &t} &1} 5101 28t (s}

Recognized expertise in the fields
of engineering and architecture

Strong partnerships with industry

TUT B

|~

International leading-edge - bl
fields of research 1 { - 2 1 U | bachelor’s, master’s and
~ doctoral students

optics and photonics
b
signal processing 11 21010 employees

. . . ,v‘ )
intelligent machines of whom | y. A are researchers
and teachers

biomodelling

built environment .| [ linternational students and
researchers from
more than '~ ' countries
OU

| STRONG IMPACT ON SOCIETY : &S} S| H31It Zet (e}

« Forerunner in university—industry collaboration

* Active transfer of research results and technologies to industry through R&D projects conducted in collaboration with companies
« Over 1,000 R&D projects annually
* (a. 35inventions transfered to companies per year

* Graduates enjoy an excellent employment rate and are readily absorbed by industry, companies and other facets of society
« 78% of graduates are employed at the point of graduation

MWL 7‘:‘.1% = VR NPe & o
re University of Temm,m%“ 08 i

©

: i b ; zﬁf’?x}

Tampe .-
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| IN COOPERATION WITH TUT : &ksf S| H2Jt Z¢t S}

The world’s first smart phone was born in Tampere in 1996.
Nokia's investments in R&D in Tampere have proved profitable as indicated by
many bright innovations, such as the Nokia Communicator and the

Nokia camera and gaming phones,

QUCELRGENVEN G EOTEN ] Yin the development of machinery and equipment has advanced
[l Tampere-based mechanical engineering to be one of the world's leading players in the field.
The Tampere region is @ world—class mobile machinery competence cluster,

with well-known namesrrsuch as Kalmar, Sandvik, John Deere Forestry and Metso.
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innovators you can coun!
Materialise Founder & CED

Master's Degree of Science From KU-Leuven Univ.
Master's Degree of Business Administration From KU-Leuven Univ.
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How do UIC cope with the coronavirus crisis?
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M2 HAAE (New Normal)
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Before the wlbmck of corona-

Following the pandemic, H8%
l”“ of employees in Germany would
| like Iy often.

Likewise for eSports,
global Viewership of ESL oo

rvmr companies incluging 1 112 Pro League increased
mz ‘which has extended its WF ' policy from 115,000 in 2019 to

until “foreves Wb, in 2020.
Content & Design

RESTARANTELNERY/ TAERRNY [ " E] At the end of Februory
2020, 03 billio
' Lad 3 learners had been
> affected by /
'HYGIENE PRODUCTS (E.G. HAND SANITIZER, TOILET PAPER) n " L closures. gy late
Mach this figurehad 035
HEALTH PROOUETS (E.6. MEDICINE) ? ? a risen 1o 1.38 bilion. -
cum N » 0
BOOKS. ‘Q ” ® "
CONSIMER ELEGTDNGS, OUSERNLD APPLANGES, FURNTIRE ' 8 s 7
The rise of o a
REMOTE ‘% ‘@7

ideo
. Gomoenonas e

SCHOOL'S

outfor ..

Where possible, learning is
now taking place oniine, on
TV o even via the radic!

GAME

?

TIME!

With peopie confined
homes, online gaming has

10 their

Global video

Source: https://boomers-daily.com/2020/06/05/i hics-th I-post-covid-19/

experienced a surge in popularity.

game sales
rose by £ 3, in March 2020,
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New
Paradigm
UIC

Scale-up
UIC

QM UIC

: 2 } HI% %;* F—fg =0re| 21 /Xl SOl M= st
My A x1|A1;go| ﬁggﬁ EHOI‘_I osto)| CHSH ALEIH 43 =

oT o
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o ffEH, UHEHH, 234U

Financing R&D
Policy formulation Education
Innovation Incubators
support Spin-off:s

Advisory services

Collaboration

Entrepreneurial platform

venturing e Legitimatinglink

Product and Competence & Stimuli to ece-innovation ' Stimulito
process eco-entreprenewrship / Preservationof

service
development

natural resowrces ' Activities towards

sustamable development / Improvement
mhfe qualty ' Promotion of culture and

development
Carryingindividua
and structural
perspectives

ModeII > Mode III T
(Calﬂ/nj_t/;:rd_c@m)\

Knowledge o & . ‘ ;

PrOduction ULmUCompanv ) Government > Civil Society > Natural Environment >

A o

o e

(Gibbons et.al.,1994)
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Policy for 99%, Policy with 99%

Sunwoo Kim
+82-44-287-2172
kimsw@stepi.re.kr
http://eship.stepi.re.kr

Thank you
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Solving problems with a “SOCIETAL IMPACT”

“CNS, a Significant Unmet Need”

> 2,000 Types > 50 Million Patients

NEURO-GENETIC DISEASE B Bl MR
WITH DEMENTIA

DISEASE-MODIFYING

DRUGS
> $1 Trillion
ANNUAL BURDEN ON > $137 Billion
HEALTHCARE SYSTEMS CNS DRUGS
WORLD-WIDE GLOBAL MARKET BY 2025

Solving problems with a “SOCIETAL IMPACT”
OUTSIDE THE BRAIN INSIDE THE BRAIN

Beyond the Blood Brain Barrier

99.9% of antibodies can NOT cross
the blood brain barrier®

> 2,000 Neurogenetic Diseases?

KEY UNMET NEEDS:

1. Delivery of a therapeutic antibody

2. System delivery of gene therapeutics into the brain

RNA Therapeutics

1 Mabs. 2018 Feb-Mar; 10(2): 304-314.
2Human Mutation. 2012 Sep;33(9):1311-4.

2020 At81%i2| EXPO | 2020.12 | Page 6
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Integrated University-Enterprise Model

in Biotechnology
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About Us

INTEGRATED UNIVERSITY-ENTERPRISE IMODEL IN BIOTECHNOLOGY

Since its inception in April 2019, IMNEWRUN is the first university-enterprise integrated model in Korea to bridge the gap between
academia and industry.

IMNEWRUN envisions to incubate a sustainable ecosystem in biotechnology partnered with Sungkyunkwan University (SKKU). We are:
committed to advance cutting-edge research through disruptive innovation that willtranslate into novel therapeutics for patients.

2020 tste 3 EXPO | 2020.12 | Page 9

Corporate History

Incorporated in April 2019

Total of 9 patents assigned from SKKU to IMNEWRUN in May 2019 (total of 4.3B KRW)

10B KRW seed round completed in July 2019 invested by YUHAN and Kingo Investment Partners

Initiation of joint-development of 3 programs with YUHAN started in February 2020 (total of 53.7B KRW)
CNS ecosystem master agreement signed among YUHAN, SKKU & IMNEWRUN in September 2020

10B KRW series A round completed in September 2020 invested by YUHAN and Kingo Investment Partners

Completion of state-of-the-art centralized research lab & offices @ N Center in September 2020

2020 At8}%13| EXPO | 2020.12 | Page 10
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Leadership & Scientific Advisors

e

Han-Joo Kim, ph.D.
Chief Executive Officer

Yongho Kim, Ph.D.

VP, Group Leader

Protein Design - Bioprocess
Development - Chemistry

Minha Suh, Ph.D.
VP, Team Leader
In Vivo Pharmacology

Drug developer & entrepreneur with
successful track records in regulatory
drug approvals and deal transactions

O

William DeGrado, ph.D.
Advisor, De Novo Protein Design

Professor
Department of Biomedical
Engineering, SKKU

Associate Professor
Advanced Institute of Nanotechnology
Department of Nano Engineering, SKKU

Young G. Shin, Ph.D.
Advisor, Drug Metabolism & PK

Professor

Pharmaceutical Chemistry

School of Pharmacy

Univ. of California San Francisco (UCSF)

Professor
College of Pharmacy
Chungnam University (CNU)

Jaecheal Lee, Ph.D.
VP, Team Leader
Discovery Biology

Assistant Professor
School of Pharmacy, SKKU

2020 AtstE 3 EXPO | 2020.12 | Page 12
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Integrated R&D Model to Spark the INNOVATION

Partner with leading academic labs

Protein Design Lab

University-Industry Partnership to
Support Research Labs (+45)
Core Team (+40)
Strategy & Partnering

* Neuroscience & Protein Design * Al & Genomics Lab
Physiology Lab Medicinal Chemistry

Bioprocess Development
Discovery Biology

In Vivo Pharmacology

Al - Bioinformatics

27912l (2019.08.09~2021.08.08)

129 (2021.02 E¢ = 2 YALOIE)

Drug Discovery Lab

% 2020 +&tE 2 EXPO | 2020.12 | Page 13

Partner with Leading Academic Institutes

Become open-innovation hub between academia and industry

¢ SKKU School of Pharmacy

(@ Byl oty

2020.09.09 ¥
Y

.,
/
,
,
/

* SKKU Advanced Institute of ;_' * Samsung Advanced Institute for
Nano Technology (SAINT) Health Sciences & Technology (SAIHST)

(=88 d) (g setolatet )
2020.07.24 where INNOVATION sparks 2020.09.02

* Center for Neuroscience

Imaging Research, IBS
CRENEELE] 20200504
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Showcase for the integrated university-enterprise model to build “connected & destined campus experience”

Institute for Neuroscience & Biotechnology
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CNS R&BD CENTER

The CNS ecosystem as the physical manifestation of the integrated
university-enterprise model to build “connected & destined campus
experience” in student life, research, and entrepreneurship

sk 2 EXPO | 2020.12 | Page 21
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