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SUMMARY

The Fourth Industrial Revolution, which involves innovation of existing industries and
creation of new ones by technologies such as IoT, big data, and Al, is leading to drastic
changes in the social, economic, cultural, and political realms. As science and ICT coevolve,
their importance as media for improved efficiency and creation of values in social,
political, cultural and economic fields is growing. Major countries including the U.S., Japan,
Germany, and China are actively dealing with the changes brought by the Fourth Industrial
Revolution and expansion of ICT convergence technologies. It is necessary for the Korean
government to propose national agenda for the establishment and implementation of
innovative policies for leading the Fourth Industrial Revolution based on science and ICT.

This report consists of the followings: In Chapter 2, concepts and characteristics of the
Fourth Industrial Revolution and the roles of science and ICT were considered. It is seen
that the Fourth Industrial Revolution generates new types of knowledge through the
convergence of science and ICT, as well as bringing about various innovations through the
evolution of science and ICT. Chapter 3 examined the trends of businesses and policies
related to the Fourth Industrial Revolution. First, an observation of market values and
trends related to breakthrough technologies was made with focus on the venture capital
market and M&A market. Then, trends of businesses and major cases of innovation related
to the Fourth Industrial Revolution were examined, in addition to response strategies to the
Fourth Industrial Revolution introduced by different countries. In Chapter 4, various effects
of the Fourth Industrial Revolution were considered in terms of industrial economy,
employment structure and social culture, as well as the extent and roles of the
government’s preemptive actions to domestic and global environmental changes. In Chapter
5, policy tasks for the innovation of science and ICT to deal with the Fourth Industrial
Revolution were proposed. The research report provides the present status and limitations

of the current government support policies for policy tasks.
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A1d A4zt AAEH Ad 7)le M&AAE B 7|HsF

AGTA AFR] AR SEdolst FAoIY] MR, Wx, L=, F2uA, GM 5 A
A AFA ARAE T AFAE FLAA HA0o2 Aty Dol FA .
T AR AL o] BT AA, e R4, AFA el SN AdE ST, 4o
FAAER A7t 2 G v AFR AAH 4H e HWE ofe SWeh B F o

2 olEI gtk o)A AFA AN TZ, NE, ofrkE B Uyl Anlx )

EdjF= P2P 7Hiold 2 =dA o, AFS deE 14 58S v, AsAt Az
A ddiAet] e FFEE Te H2Y2REDE AU o
g A

ol# X% A4zt 4

AT V7R RIT7EES dA7le7HE AdAdelgte vt Wak&olA 1T
71900 FEd& wot71A &7 98l dAVIeS LAY G ofelyol & HA%

EBEQ Q5] YFsn ok

[>



1. NS

20163 =21 M&A AdAs= Addy] 5% stk 3,796 S 7S oYU, AgHE =
HoR= M 2% S7H 46669 22E 7SRk 2295, T, AT 5 4244
o] g A1 7zl tigk A Zde 229 71E MEAAFS 2d 9% 52
Ao 7 o] Tt E3] 7|EM&AAF A H]7]147](Non-tech)# A= =(PE: Private
equity)2] A o] Adhn] 42%F71ste] BIT71E7199 71€ M&A B5o] FasiAa 9]
= & F doh HIT7IgAA HAR 7lee] AEHs EdzEmo]do] 7h<&3tg o whet
017dol = H A=A MEAF-ES 42 AlS olojd Ao g o4, 325 Hal

g 5 43 Ague] AAH sEo] AL AAS Ao BAHL:

(J2! 3—1) 2016 Technology 2 M&AA|ZL 0|

$237,610m $459,571m $466,554m
$819m PE
Corporate
$628m
$421m
$533m Average value
$483m (Corporate and PE)
i ~@- PE average value
$248m —ll- Corporate average value
2014 2015 2016

75 EY(2016

20163 HIZE==ZA M&A 22-& B3] H Cloud/SaaS, Smart Mobilityell g A&7} 7}
wtom, HHolE, A, Far|y, AH A thd A s @Hol T ACE
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g HEs BAT JEAE U FoA AHEEE St}
(O 3—2) 20164 Technology £2 M&A =&t
. s
\ / 3
A
A= EY(2016)
2. 7|EE

2R [7]YSL VCE T3l A7l ARFAE Fo2HA 7 & EHlsks 5
Alell, ArEBM&EA)e F3l iB71H0l 71zl ald 7]Es) ofolHols WA g 71aL 9
o w=o] &4 [T719 % 7-=(Google), °§&(Apple), #|o]2=+(Facebook), oFrtE(Amazon)
o) MEAR A& AW ET, ZF Ab] FEFofoll A Bntd A #d dFo2 Foks &3

& oI, ABAS 5 440 71471900 BF FH A MEAT THSE 542 Bl

AT FEL ol sl SW, JIFA
HES Aty 53] 20149 Hwupd
= A AR, A EFH, 2016 ofgpA| 9 Qe AT AT IHE Al Frjjo] A a3 o]

oo aEo, ofo]F2 5 mTjofe} i0S} ofe]E 7|ut
o] mutd AEjAE e, olA iCloudE vtEOoE dXxA o), AYEETL 5 loT7]4Ht

Tt Aul2ES SAI8HAL It ofEFL 20151 HHolE A WAz, HAHYGA H



AN L, Hoj2 AZE, 20169 Fel 5 st d3AT 7IRke] 434 AdEH Aol
julska ok

AR Fo] 282 NS} Fa7h Folovt mutd mroj(I2EL 1, st=<))ék VR
(g8 Eofz 998 FAsgton, o]& 93 H AR, VR HAE o4 <Asiy 7
AES g3t Qo) 2014@9E 2 F2 A(VR), Ascenta UK(=2), ProtoGeo Oy(d]H|o]
H), 2015 ol &= Wit.ai(-4<14)), The Find(m4l&4d,), 2016\d o= AR7]1%] Pebbles<= 21
e T 42 A EE S 98l A58 oR VY-S k.

Mo R ofubEe 2atelfFol FHAGI o ke YFHFES AMOE

oA s 215 5 2utd SWHW A AFH o & ojojyrtal itk IFA52 vl
olE] 0T & Al7|&o] Muz9] Sa o g tFgd uel, olnlEx dd 719ES 53
H A5 gl vA o
(£ 3-1) 22 AHAWILS F2 MEAAZ(20134 0|%)
A= Rl714 ok
2013 Waze(GPS navigation software) GPS
2013 Boston Dynamics(military robots) 25
2013 Industrial Perception R R
2014 Nest Labs(thermostats; fire alarms) 2=A
Google 2014 Skybox Imaging(satellite technology) A7«
2014 Deep Mind Techn.(artificial intelligence) AZAE
2014 Vision Factory R
2014 Dark Blue Labs At o)A 2]
2015 Mobvioi =424
2016 Apigee(predictive analytics) o] B4
2013 Topsy Labs(media research) o AL
2013 PrimeSense(3D sensor manufacturer) 3D Az
2014 Beats Electronics(headsets; music streaming) St EH
2015 Mapsense H o] H
Apple 2015 Perceptio HAlEg
2015 Faceshift R R
2015 Vocla 1Q =73214
2016 Emotient om| 2] e
2016 Turi(machine learning) HAlEg
2013 Parse(appplatform) HERE
Facebook 2014 WhatsApp(messagingservice) HAA
2014 OculusVR(virtualreality) VR




A= Rl wof
2014 Ascenta UK AR
2014 ProtoGeo Oy Hlt] o] E]
2015 Wit.ai. =414
Facebook 2015 | The Find Inc ERE
2015 Surreal Vision(augmentedreality) AR
2015 Pebbles(augmented reality) AR, #4819
2013 Good reads E7FUE
2013 INOVA Software Sp 200 =424
2013 Songza Media Inc H]t] o] E]
2014 Double HelixGames(videogames) Al
Amazon 2014 Twitch(videogameplatform) A
2015 Zlementry Inc IoT
2015 Safaba Translation Solutions AA A2
2016 Curse(game portal) A
A5 Ulrich Dolata(2017); @th58(2016. 3= TACoE AFE
AZ7EA 7Y 1009 227 Be 5 7ledd A S AR vl WA 71l Y
Z(Unicorn)e] 7%, 3774, delolg &4, Ae =, 24WAA AR}

A ElE HUbenAdl &4 6809 €89 =2 AA7HAE 7153kl L, A7 &
AulZz Yy 5/ (Didi Chuxing, 3$)< 3309 €21¢] 7}A|olH, subg-frA{H] 2 o ofn|HH]
(Airbnb, 49D)= @A 310} 2] AF7HAC oj2a Ut

(E3-2) 2= &9 7Y

_E_ 7|0-I =13

o

=]

HAH ANRA | Az AF &k AHA=(=4)
1 Uber $68.0b $12.9b FAAAD 2009(7] =)
2 Xiaomi $46.0b $1.4b ZulE Az 2010(5=)
3 Didi Chuxing $33.0b $8.6b A 2012(F=)
4 Airbnb $31.0b $3.3b 73 A(sHh 2008(7] =)
5 Palantir $20.0b $1.9b Heloly 4 2012(7] =)
6 Lufax $18.5b $1.7b HH A(P2P =) 2011(F=)
7 Meituan-Dianping $18.3b $3.3b AR FAH 2015(F=)
8 WeWork $17.2b $300m S AR 2010(7] =)
9 Flipkart $15.0b $3.0b A 2007(%1=)
10 SpaceX $12.0b $1.1b & 2002(7] =)




HAH AN | AeERg AR oF APA=(=4)
11 Pinterest $11.0b $1.3b 274 WAA 2008(v]=7)
12 Dropbox $10.0b $607m A71RE L3 2007(7]=)
13 DIl $10.0b $576m EE 2006(F=)
14 Stripe $9.2b $460m A" =2 2009(F=)
15 Theranos $9.0b $750m Hlo] 2003(m) =)
16 Spotify $8.5b $1.0b Lo ~EEY 2006(m] =)
17 Zhong An Online $8.0b $934m e (R F) 2013(F=)
18 Snapdeal $6.5b $1.7b AR A 2010(7]=)
19 Lyft $5.5 $2.0b Z4AARD) 2012(7])
20 Ola Cabs $5.0b $903m A 20111 =

25 WSJ 49 o] A (http://graphics.wsj.com/billion-dollar-club)(Z A4 &, 2017. 2. 20)

A AA G AR SR ARTHAE vl

AE) 2= o of ] qhu],
A(6302) =), 178 (260

(O 3-3)

A A9l SIEIL 71e) BiEH016 V1)
(2hsl: A1} e

Google/alphabet

Amazon.com

Facebook

Tencent

Alibaba

Priceline.com

Baldu

Ant Financial
Salesforce.com
Xiaomi
PayPal
Netilix
Yahoo!

36

JD.com

Yahoo! Japan

Didi Kuaidi

o]

A& Statista ¥ o] %]



2 dAs g
(VO) T2} ol & HopH=E A EA, AXEO(SW)L HFo] 10 oF 22%° 4 161 F
46%= 2v) o1 Fui=En Ax VCEAANZGS FE3te 2 & & ok 53] 163 =
3 WA V0 B4 FHo] A i A= EFet, 4

& o3l F7hsldth ol xE|, WHA, AFAS, T, AP ES 5 HA

(08 3—-4) Eofd =22 HX7H|E Al 50](2010~2016)
(29} Ao &)

100%
. . - . - m Commercial
Services

90%

Consumer
Goods &
80% Recreation

Energy
TO%

m HC Devices &

60% Supplies
m HC Services &
50% Systems
m | T Hardware
40%
m Media
30%
20% m Other
10% m Pharma &
Biotech
0% m Software

25 KMPG(2017)
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AA] 5 137 Zokell 1,7309707F 9l e o] 5o] A2 o2 1339 Eefolnt. mAal

d o Zel Aol B 7o) WAl Ale] 25%F AA sk, HA AILEEY EAge] 35%E
AASE Ao et FATE £08 4WRY 2fend Ao ANP), AF

E] AlZ{(computer vision) §°] ¥ &= e

(O8 3-5) CISK|S(A) AEEXS| FAIE
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GE Brilliant Factory Sy choin
Creating the "digital thread" ootk
21st Century Assembly Line

for Smart Manufacturing

@
@

A= Service/repair shop

A graphic courtesy of General Electric Company.
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Visualization and Master
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al

Data analytics ODI mize energy

and simulation

Secure storage
and data transfer

Data Maximize
collection process efficiency
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o AR olgae] BHOE AAL AN BUY FAOE gl AEAY 7%
2 RHET EY, FHSE M Al ZROE o] g4t AR 4T ARE AT
o AXEREE HNUE 01694 HAne] B& FobE Auk ulgelA qulz Pl 2
Foh, ol BE AH2s D o mAuls, B Popol Ao B8 F Wl ThH Bopa 4

3w SITH g9, 2015,

a2

N

1

(O8 3—17) AZEWIO| 'Hin (O 3—-18) R=ZE =22 o=
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2l As) = &A1t} Frey and Osborne(2017)2 v =o] w5 A4S o

AT A3, &5 20 ol vl= W LA 9
47%7F AZE 0.7 o] TAFT AFol &obe e =A™ 4-5) F=).
=d Azxy HokllAde 71A7E /128 455 tiA el oheh AT 120,00070 (52 W
4%), FZA A FE 20,0007 W 8%) B A F 10,0007 W 7% LAk 7t 2
28ha AAHA| G RE o] HFE-E 9% F-(Routine cognitive work) = 20,0007] ©]2+2] &=}
7} A Ao g o =51 9tk Boston Consulting Group, 2015). ©]2]3F &AL 251 o] &
0% 7k53 2 202 Aggy ok a5 25 A9 39.6%F 55 M =59E)7}
A @ Y AFEEY o8 A 2 Aog dAE I 9, 1 F 184%= ATl ¥
o] k33 At JhsAo] B& o2 B JTHCEDA, 2015).
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(32 4-5) 02 Y 250 xS Dol

o

Management. Business. and Financial
B Computer. Engineering. and Science
Education. Legal. Conmmunity Service. Arts. and Media
I Healthcare Practitioners and Technical
Service
B Sales and Related
Office and Administrative Support
I Farming. Fishing. and Forestry
Construction and Extraction
B (nstallation. Maintenance. and Repair
Production
B Transportation and Matenal Moving

400M

+——— Low — +—— Medimm | High i
33% Employment 19%% Employment 47% Employment |

Employment

T T T T 1
o 0.2 0.4 0.6 0.8 1
Probability of Computerisation

215 Frey and Osborne(2017) Figure I, p.37.
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AEUA AP LAY HIFo] Aty HeAE E4T A3 FF 209 o oF
55~57%2 YAe]7t A8 A o= YEPHTHA AR 2015, 34 2015). o] A7AAES
AT L HHE ztol7h Jlov A BE AFA FFE 10~2097t AF3}, AFA T
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752 (Complex Problem Solving Skills)’ & 'UA|5% Sl tigt 877} ol o=z A
2= JTHWEF, 2016).

o] A Ry M= ZHFEINT 2 STEMScience, Technology, Engineering, Mathematics)
Hofe] A 2o] g gFrdS s Bashs Fxsta tkOxford Univ., 2016). &
3] v AzGANAE 1837HA] WA GAE) 9 63%7F STEM #ofe] w8 o5 873}
3, HEAZRER 15% o]/do] STEM #&d IFe(MAL ohHE 82 & A0 A%
3t QITHGE, 2016). =3 mlejAts]oll= M2 A& o] H88 & e FA8ES 2
T3, TS ste2~ZHard Skills)e 28 o Qe 1¥o] a7HTa ek ok o]9f
A A&7 ¢] kA7t Shs(Interdisciplinary Learning)o] €23k Aolgta Hwéla k. &
Lolu 7IAE tiEe AEA A9 =38 ARSAVEICDH HES + e 974

A o2 A EAZ(Soft Skills)o] mlAMS] oA BS T8
ool & Aoz KBy 9 thBoston Consulting Group, 2015).
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(32 4-6) Ojzh MROflA RT3t KRR

If automation does accelerate, what career advice would Citi
you give to those in secondary and tertiary education today GPS
in terms of job choices or skills that will be needed ahead?

@ Computer/IT @ Financial/Business
@ Other STEM Health
@ Creativity/soft skills ® Others

o Constant re-learning/Flexibility

ABdFy g8 A58 Tl AdFAS S 7|E L 7|49 dHoT vEHo] A
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A= 2 ok Mckinsey= W= Wi 8007 A4S tid o2 47259 A5 7hsdS &
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#7324 % 2 (Complex Problem Solving Skills), 298, 74, €d%d 53 22 A&
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ICT &8 53¥-& OECD 337/0= 5 H+t o]l vis) EAHE 552 st A3}
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2 3t A} 718 Aoz GATHE AFA o

T 9dgs 7127 s e Z2AE 7)4E 8k5(Project-Based Learning)
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9% 9% ZrojmulolA, ¢ AT Aulx WE AH2 F Od Jold AEA%F 7]
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TayTweets 2
e qmmm
The el account of Tay, Mioscls 1) S0 MU need S)Wl:nmvsalnm(mrcm'mwwm:?
ALl e et hats oot e -
ot The moae yea tale e smar Tay =
i TayTnls | 100 g
§ themtemels @mnan‘ D berigs sunsieclosy.ug g B e
2 ay kot - .
A5 FYEHEEQ015. 7. 3) A5 —31“3 %_‘lﬂ._(2016 3. 25

A, AT ARSle] FES F1917 Bk, ASA Y T dATe7lE sktiUohn
Markoff, 2016™). w=roll A= "16'del ek 2709 B A (Wetd”, FTC)E Rkata A Hdo]
B 7|9te] daelE Al2’lo] of7|& A A EAE Ay, ~2HEE figtue 161
99 TArtificial Intelligence and Life in 2030, & &®&sl AFAs A28 AL 2 9)g

He A= o gk

2. QiE0|E] @23} MolNEES 29| i}
b 2AANG Y Eelst 2ASYRAS 2] WA

AFH, B F4 Aus Ajold & 2 zelo] §Elo] sjlo] AnkE Hulo]~
£ B3 QA ot QEYe] AT 5 e QAN s ok AR EA B

30) John Markoff(2016). “How Tech Giants Are Devising Real Ethics for Artificial Intelligence”. Retrieved from
https://www.nytimes.com/2016/09/02/technology/artificial-i ntelligence-ethics.html? r=0;144: 2016. 8. 7)

31) "Big Data: A Report on Algorithmic Systems,. Opportunity, and Civil Rights o] W29, dvg]Zo] HIFH A7E Y& 4714
8907 1) HolH AAE &% A 7, 2) BgHsta BAET A7lo) g ‘x%“ tolE, 3) |FFZA QI vlolE], 4) FAHA
) AP T AABE Qioh

32) "Big Data: A Tool for Inclusion or Exclusion?;(2016. 1)
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(02 4-10) 222 2o[e] AZXE) X = 2H0[E AZHZR(R)

Total: 486

1.643
Total17.2

2014 2015 | 2016 2017 . 2018 2019 - .
W infrastructure B Software Service 0138 20144 20158 10169
25 IDC2015). A5 Pl S BRI - QAL E
Z212~2017).
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