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Abstract

Although the Fourth Industrial Revolution is a universal and global
phenomenon opening a new era, manufacturing powerhouses such as
the US.A., Germany, Japan, and China are responding to the new
challenge in different ways. This ‘different answers to the same
question”  approach 1implies that Korea also should develop a
Korea-specific strategy, which is appropriate to the Korean industrial
structure and culture in preparation for the Fourth Industrial
Revolution. Even when emulating international best practices, it would
be better to examine the practices to be learned in terms of
contextual appropriateness before implementing them in Korea.

We will sum up features of four major countries regarding
responses to the Fourth Industrial Revolution. As the first runner for
the Fourth Industrial Revolution, Germany implemented [Industrie 4.
0l strategy which is focused on manufacturing industry. Germany
has converted a policy direction from an ideal approach which aims
to realize the concept of cyber-physical system(CPS) in its own form
to a practical approach which focuses on resolving actual issues
revealed in the process of the implementation of CPS. Based on the
collaboration among the government, firms, and public research
institutes, Germany started [ Mittelstand 4.0 strategy in 2015 which
was designed for SMEs, and expanded its policy horizon to various
fields beyond manufacturing with the announcement of [ Digital
Strategy 20251 in 2016.

The U.S.A. has seized the initiative in the new era with the help of
its global IT firms including Google which invented several kinds of
new technologies leading the Fourth Industrial Revolution. Unlike in
the past, the U.S. government under Obama administration has been
serving as an industrial catalyst in order for its firms to be more



innovative. In 2011, the U.S. government implemented [Advanced
Manufacturing Partnership| to promote advanced manufacturing. Two
years later in 2013, the U.S. government presented [Smart America
Challenge ] by which PPP has developed a test-bed program for nine
sectors such as manufacturing, transportation, healthcare, and smart
city, which would be beneficiary of the Fourth Industrial Revolution.
Currently, [Brain Initiativel has been promoted in order to support
artificial intelligence technologies.

Being a late starter compared to the U.S.A. and Germany, Japan
presented a national comprehensive strategy which aims at leading
the Fourth Industrial Revolution in 2016. The strategy is featured to
be really comprehensive in that it covers entire fields of the society,
from the collection of data which is the core of the Fourth Industrial
Revolution, to the promotion of employment and job security. Relying
on the strategy, Japan is making an ambitious attempt to find
solutions not only for the Fourth Industrial Revolution, but also for
rapidly aging population, low economic growth, and environmental
issues. Another feature of Japanese strategy is to take advantage of
its world leading Robot technology to bring about ‘New Industrial
Revolution by Robot’.

Despite its weak industrial capability, China is actively addressing
the Fourth Industrial Revolution issues, and trying to obtain its new
policy goal of transforming the manufacturing sector from big one to
strong one. As a starting point, China devised [Manufacturing 2025 |
and [Internet +] simultaneously in 2015. In the following year in
2016, China made an attempt to join the leading group in the Fourth
Industrial Revolution race by promoting convergence among
industrialization and informatization, intelligent manufacturing system,
and Al technology. With its three global internet firms, Baidu, Alibaba,
and Tencent (BAT) which are taking lead in the Fourth Industrial
Revolution, China is thought to have dynamism, disruptive power, and

_Xi_



innovation potential.

Based upon the cases of four countries, we can suggest two types
as responses. Firstly, German type which includes Germany and
Japan. In this type, incumbents obtain new technologies associated
with the Fourth Industrial Revolution and transform themselves in
their own way. Secondly, American type which includes the U.S.A.
and China. In this type, IT firms and/or start-ups which are new
entrants to the market, exert disruptive innovation against incumbents
in the market, and finally change the structure of the industry.
China, in particular, constructed a collaboration model between the
government and BAT. In the model, BAT enters new fields of the
Fourth Industrial Revolution, for instance, Fintech and autonomous
vehicles, and the government supports them. This model seems to be
appropriate to bring about a virtuous cycle and accelerate spillover
effects in regard to responding to the Fourth Industrial Revolution.
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Networking & collaboratisn

[1 Atd¥E EUZIHe] &4 Ee
Enabler¢} Adoptere] T 8A4& =5

O T2 2 Zozes AFa 4, e dnl FAReEs itz

GNAA 2 BFLA] 744 2 Uhebd,
O BU/Ige AFA2s 8% 52 2 5978 /HNEe] 538 9% @
ARz9| AL 0] S5 5 oluflell FAsPI WA Zlo= A

<% 2-6> QW 2~EF 4.0 T2 solAe] AT vl 2Y2x mH
Key aspects of successful business models in the context of Industry 4.0

Stronger digital
networking with
customers and partners

Provision of “solutions/
systems” instead of
products

Expansion of digital
services with additional
customer benefits

Efficient and safe cloud
technologies

Develcpment/expansion
of value services

(eg. apps)

More direct business with

end customers

Strengthening the own
position with regard to
new digital players

000006660 :

M Important (4,5 Wl Neither (3) B Not important (1,2)

A5 A4EF 9 2017) “4x A i o] wHwek” | Strategy&, PwC (2014)
“Industry 4.0: Opportunities and challenges of the industrial mternet”
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R L
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Customer
Predictive intimacy
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i TEY
FACTORY ;i fjﬁ‘”
Process “wolllg::::loml Changing labour
2“"“““"" loootiioiol requirements
B f
\ participation ! \!l l
¢ o
= o

g A4E 2016) “4AAAEEWE T AT T3] YHRARA; AT 9 2016) “A =47

AR, AAEATE ARE 9 @017) ‘4R AE A Bk Y] e

“ZgdoEwolAd (2016) A93) W= Az A AHHX; Vizexplorer, (2015) “6 Critical
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&9l %
=27 2010 2011 2012 2013 20144
] = 12.4 12.5 12.5 12.4 12.3
=< 22.2 22.9 22.8 22.6 22.6
dE 19.7 18.6 18.6 18.6 18.7
Kl 30.7 314 31.0 31.0 30.2
A} &: OECD
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849 "ig RIAME TR
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Forum)
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[ H A z3E 4 (Advanced Manufacturing Partnership, AMP)
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(I 3-4> NNMIQ t)} Rof 7|eAd<sr 2 Az
71&A < =(TRL)9F A =A< =(0MRL)

Basic  priciples observed and ,
TRL1 MRLI | Manufacturing feasibility assessed
reported
Technology concept and/or . .
TRL2 o MRLZ | Manufacturing concept defined
application formulated
Analytical and  experimental
TRL3 | critical function and/or | MRL3 | Manufacturing concepts developed

characteristic proof of concept

relevant environment

Component andlor  breadboard
o , Capability to produce the technology
TRL4 | validation n a laboratory | MRLA4 | | ,
, in a laboratory environment
environment
Component or breadboard Capability to produce prototype
TRL5 | validation in a relevant | MRLS | components in a production relevant
environment environment
System/subsystem model or Capability to produce prototype
TRL6 | prototype  demonstration in a | MRL6 | system or subsystem in a production

relevant environment

TRL7

System prototype demonstration
in an operational environment

MRLY

Copabllity to produce systerrs, subsysters
o anpoats in a production relevant
environment

TRL8

Actual system completed and
qualified  through  test and
demonstrated

MRLS8

Pilot capability demonstrated, Ready
to begin Low Rate Initial Production

TRLI

Actual system proven through
successful mission operations

MRLI

Low rate proddion demomstrated Gapehility
in place to begin Fill Rate Prodiction

F 2L ¥xA= NNMIZF iAo 2 dAs TRLEY MRL
2+ 2. White House(2013)
O NNMIel= HY AzxZ|ls Fokol A

(Manufacturing Innovation Institutes, MIls)7}

- ;ﬂl
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manufacturing),

A #(Next generation power electronics), ©]x & t]=}<l

ge 5

12 42

4 & A~ (Lightweight materials),

j=q]
=

A Z(Digital design & fabrication), &-&4-#(Complicated materials)

A Azxrle

a9 31D AxRHA

Z 15719 A=

HofE 99

AT L

=R

Mol AAF

ATaMis)e] A HuA

=X}

=SS &A1) 7H

= gap)

M

W

NP DY WE7

ki O]

' AAEIEAE G

ALBELS

A5

Z2421(2016), YRR
Technology(2012), p.21

L
R

U.S. President’ s Council

of Advisors on Science and

£3), gofrlelo] td WA £gol A 5 YES AW Hule
Aue B8, Az A AAe) e 2EA Aug 8 T /)3
g Az

_45_
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sl T A
= 9=
M, A1, CHElEAY P o St aA :
gl HESUAT £, Eebols 2elrls
Jle. enalE () -
=. i =1
seaTaqe
Al :
e e HESE 7|
S 429] A Kol s

st X1 A1

o
P
Pt H|Z= X |2 MIE]
s TIEE|E, TIEeEs,
- HET & MEA S
VARTART . VI T

A5 US. President” s Council of Advisors on Science and Technology(2012), p.23

0 (1FA%, AD AFAS A% 8 A"S A5 Ao F49 83

w2 o] oFE A4S AP

- ARBH} 7es Tl FHO wAEEl B3I Map A& FEE
=Hstlem 4k 8- Ao FF FAVE TFE H

16) KIET 247 A, =9 Ad3ASAD 43S AT N34 de): rdFes $4H2=202016.1,4F

AT 9 HW&E A
17) Brain Research through Advancing Innovative Neurotechnologies
Initiative(www.whitehouse.gov/brain)
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<294 3-3> Brain Initiative Overview

MINDS NIMH NCBIB MNIA NIAAA
MNIDCD NIDA NICHD NEI NCCIH OSTP MNSF FDA DARPA |ARPA
@ wr
\ Harvard
Google B CalTech
GSK 7 cMu
GE Berkeley
Zeiss UCSF
Inscopix UcsD
Photonics Princeton
Industry Minnesota
uT
Pitt
BuU
Utah
35 more
Epcetin - Aller San - GEH Kavli HHMI Simons CNS BBRF PNNN NAN
(Private Research Centers) (Foundations, NGOs)
Z} & http://brainmapping.onair.cc/

- FF 109w AT A dES Fal 309 2y R JIFA
T MEE FR0E A3 r)s A&, Office of S&T Policy)

- 53], 71247 AT sA gt g FHE Sl
R&D9} 4H¢13le] dAAES ZRozR AFME Ao 483} 7
s Haslste AHd H2s 51

- o] & 8l ZIZATFEokol HA 4o of 80%E HASH L L
A 20%= BH w2 A|2=H Fo AA

Brain-Computer Interface,
d dr A Al =" TR,
A ol 4ke] oF 20% 27
1EA % 100
&7
)

)

=

O

~
-

)

.

Be A7E

ESEPA

ATAI 1000 =2 A E) ~tE st =
AT ZRAEZA AFA 5 Trlo] 7t & b
T3st7] fs 4

27N o]u]x] S n_l E/&

2§ FHAEHC

o]

_g]
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s
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- Ale] 9P ATEG, 20309744 HFY FasAel mF 8
Sopd AE A 9u D FALFL AW

[Q1&A]53 20303 <] *]}(Artlflaal Intelligence and Life in 2030] X131
A R U182016.90/H ol= &E 1003 o] A&HEH AIAL BH
?j_'?_ % 1:|'€ “]U]

L

O (ZF7F Al R&D A= A 2 Al w8 &F0]) Ale] oA v= A
B 93dlof & dFE 2 AAA S A A(2016.10)

oy
>
o

- Ale] i@ R&DO F24e A5 nefdoH =744 R&D T4
SH £9F BA AT AFH T4 SR F AN

AL Q1zbel &, W, =F, o4 EREREE AL
o

Sl 7, Al 78
(<3

e, T =
, 2550 9 e Al B, AlY 18 o
o

O (yNAPSE Z=2AE) zAt) F3E REEA(]EA 5 AN EES
#13l DARPA(Defense Advanced Research Projects Agency) A| o2
A ZtE A 2 A E(2009)22)

@A Al stEdlel Eof AAY FME wEal e

18) AI100: One Hundred Year Study on Artificial Intelligence Project(http://ail00.stanford.edu)

19 8t EolE& 1%, EE, 95, uF, NZAY, F3¢A, 18, JHEJIAE Fo] 23,

20) =17} Al R&D A kA &(The National Al R&D Strategic Plan, White House, 2016.10)

21) Ale] w21 (Preparing for the Future of Artificial Intelligence, White House, 2016.10)

22) SyNAPSE(Systems of Neuromorphic Adaptive Plastic Scalable Electronics,
http://celest.bu.edu/outreach-and-impacts/the-synapse-project

www. darpa.mil/program/systems-of-neuromorphic-adaptive-plastic-scalable-electronics
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(Neuromorphic)® 7Ja+S %1 3)

TEREIol" Wik HeolHA (ol )l Q5=
o2 Fol7] H8l FwHAAUAAE MEA Jrr|er T3
=

rel r>4
ol
ol

AEFYAER, FFAL, BEAY S Bopol AYRFOoT
§ Afe +

- 201439 o]lu] 100970e] wd 2 29 56009719 AlE27) ZHE
st= w=25Y 358 FHNeuromophic Computing Chip)e] IBMe| £]
sff 7

[] (SmartAmerica Challenge) 27] PIF =213 7}&d 3tU=ZE AAH
AFZEAEZA ASAHAI0DHG HHAH Alo]H -5 A 2=5(CPS)
A gAE g4l deged

O SACE 43} 4 &w o] tmA 7]w7] %ol o] 9ahs CPS
o Aue A U4 2E 5 AL ULY §%
oz we UAY 4 AFo
- CPSe| Bgo] AHeiAlel F@EE Aol ofle} A %t Adow &

W Aol dl4-go) whe} SACY

S rlr

4724 At ¥ m ol AFEH 7] oAl 2007 o]n] thEE HE T EA A
A3 (PCAST)o| A A =3+ NITRDEoF X ilAfol| A 5724

20101 PCASTol A= wl=r2o] 54l AT ofojglo=z Wt

- A - EARoR TEEH] SYHY F)E| AE CPS Al 2wl

fir

23) PIF(Presidential Innovation Fellows)e vl= {7} FHsl= IT ZE2AE FoHS 8o ¥
2 AAE 5T BEHoF AR FF Hu HUAIE % Oﬂl/\l?'lb A=

(http://www.whitehouse.gov/InnovationFellows)
24) NITRD(Networking & Information Technology Research and Development, 2007)

_49_



Hodess Tl T A 4 FYel TS st dE
(Benefits)& A Al

- Smart  Manufacturing, Healthcare, Smart Energy, Intelligent
Transportation, Disaster Response, Defense, Home/Building 5©] 3#4 &
BEoFRE A A

- SACE 7129 8&4 - o|&4 wAel 119
AAQ 7L AAA olole] FEL 9T N3

H49ee o

PS R&D z=fo] 4
CPS R&BD=E %%t

09{_4 @

i CPS H|Z2EHW|E=(TB)7} &% CPS HAEHW =(CPS Communications
Fabric)e} 42453 FQ HolHE F(Data Centen)stil A& As8
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<1¥ 3-4> SmartAmerica Challenge®] Gz

SmartAmerica

Energy TBs* Transportation TBs*

Emergency Response GRS Smart Manufacturing
System TBs* Communications TBs*

Fabric

Building TBs* Healthcare TBs*

Avionics TBs* Data Technology TBs*
Center(s)

Z}+&: SmartAmerica Challenge(2013)

- #A| SAC TEadel= R )H 3t of 1000719 ©A7} 2ol
stal glew 53k CPS Eﬂ—ﬁ_ﬂﬂ_A TS5 s 2071 ©]7e] CPS
od =20 g A&V IFF

O 20143 27] SACel| 3sl4d3l=(round 2 of SamrtAmerica Challenge)
Global City Teams Challenge(GCTC)E 7§ A(2014.9)

- EAEAS A2 AT
Ef oy GCTCE= 7]

EAEY A ES AR eyl Ede FEske Aol The

- GCTCO] Y#Ho2 WERA the 934o] AHHUDL 20pEA
H#d ZF, 28, MEANL, EF, FA S Ba =9

- Global City Teams Challenge  SuperCluster =~ Workshop  on
Transportation(2017.2)
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(] (Big Data) Wdlole] #ofo] that HFd ATAL FAE 53 34
%o R 33

_WL

H] o] E

ey
=1
29T 5

O Big Data Senior Steering Group(Big Data SSG)o] T4 = o v
LA For & wdelE #HHEH AFANYE S F4201D

2 s A I e

= ] 7
%—8& 7t dZe x5 AAsted =

mrf

- 20123 3¢ White House Big Data R&D Initiative7} A &% 0.
o]2 E3] Big Data SSG¢] &%o] t]2 &3] %13

- 201613 5€ [The Federal Big Data Research and Development
Strategic Plan| X114 WEE E3] 77}x 9 AZFS A A

S A Ao =4 Data Science L

B
G dlolE ekd =4 TAel o

- Big Data R&Del th3gt &
Al MY =7 AAY ]

r’HH]E =3k

1?,_l]:
s}

Hrﬁ

- 7T7MA A= ZHZ; Big Date Research and Development$} ##3lo] &)

) .

4% 99e o

b
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<E 3-5> Hdolgy A 771A] A=

1. Create next-generation capabilities by leveraging emerging Big Data
foundations, techniques, and technologies

2. Support R&D to explore and understand trustworthiness of data and resulting
knowledge, to make better decisions, enable breakthrough discoveries, and
take confident action

3. Build and enhance research cyberinfrastructure that enables Big Data
innovation in support of agency missions

4. Increase the Value of data through policies that promote sharing and
management of data

5. Understand Big Data collection, sharing, and use with regard to privacy,
security, and ethics

6. Improve the national landscape for Big Data education and training to fulfill
increasing demand for both deep analytical talent and analytical capacity for
the broader workforce

7. Create and enhance connections in the national Big Data innovation
ecosystem

A= The Federal Big Data Research and Development Strategic Plan(2016. 5)

O = 47 A8 ne) F4 48 vzke o3 FEH D gt 4

E] Yl(Industrial Internet Consortium, [C)S.2 7}

- IC= GE7} F%0] Ho] AT&T, Cisco, Intel, IBM 5 57§ Alol] 2|3
T22015.40)E 0 om A 1607 o)Ae] xZ o] o]
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O ICY %4 4Te Gt GEE thhes 10T Ahol thulste] A
E ML Az 34 5 Az dwel LT/} #85E Ay

(Industrial Internet) F = 3%

- AEelR A% 1Y 29L bsA B F
22 B0 huIsty] AT A ElolE R4S HHE 0T, 714
W e B33 g2 ALE®

ekt
=
a

>

Hoko] thak 1oTe] HES Faf AFA,
3 712 Aabduig SgAAe M3 A

O 2AAAE =l mpE A4, A8 A dgaart A 2oz +4

- A g digk ORI EstE 202000 o2 ALY A A=
=2 3% F 19S5 AT Ao 2 HuHGartner)
- 2025 7bA] i d o 2.7~6.2% E¥ Rl it AAA ey
B Ao =2 o= (McKinsey Global)
- UL A, FEEFY A, A Ao, A A 3}
2 AAA He o= 1 X, A=z, FFHFEY AR H
7 NI 22 el A SHoA e iR o] Fod o= Tt

25) &2 Foe= v S, Industrial Internet is the term used to describe an internet of things,
machines, computers, and people, enabling intelligent industrial operations, using advanced data
analytics for transformational business outcomes.(2015, Industrial Internet Consortium fact sheet)
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<19 3-5> AHdRIEle] =% AAH w58t
Global GDP Per Capita

s

1E00 1850 1900 1950 2000

ndustrial Revolution — InErnet Revolution ndustrial internet

A= Overview of the Industrial Internet Consortium(2015)

O IIC Qo= 43 A& 3 A

%73
N Aol EAS T PRo| AT AFH o] WY

- (AllSeen Alliance) IoTol] t3F AR Z&9 A A4 AR &9 &

o
AQs7] 98 A UAE ohe2E BF AYL FA

2013 A= lom mojarax e 3, AejZo|n|A], LG & @A) 159
A AE 34

- (Open Interconnect Consortium) EFE4 ZHIHIE A 251
O AFdEokol tigh FHLAg 85 JFsASH] g 2H o

\]

2014 H%amouq A2, GE, 19, wlTiejel, 44 5 797) A7 Helstar
olom] 0T7]719) 45 ©-84 A2 9|3 Ezs) 740 Ho] 9l EET4e)

LER HAE Al
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° i SeAE A
7104 _ZFEE = = o O ol=
- 10T71719] A% & | & 93 SWAE
= — ; o 3T 1S =25 o] | 2 A=
_avet ol E gl 3 AllJoin QX4 | 84S X6 9 | & AT
e R ZZAEE |8 FFEtAE A |- A 9 4
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3 AL 7}; A71E 2HgE | Sl Ezz’rﬁgllg 802 1&5.4% ] HES
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slgtal F Al ° .
HAERE ndse= l
SEZYG F3
A Y
e 20143 20133 20143 20143
27}
A9 16370 A} 1597 A} 7970 A} 12770 A
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MS, &7, 4 A2, GE, ¢ |2& U ~EH
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Zolux], LGA | €, vdojd, |2, Z2AY
719 | =, 94, IBM 5
A 5 4 5 =

A& skl at, #HeE], A4k A EH, 2015.
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<™ 3-9 AA Ad&As A
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