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X# 48 Google @ BHEhEI/THEIR
Google unveils self-driving car

Google has begun building a fleet of experimental electric-powered cars
that will have a stop-go button but no controls, steering wheel or pedals.
Google claims that the two-seater vehicle will revolutionise transport
by making roads safer, and decrease congestion and pollution

Kl GPS receiver
Matches position
with customised

Video camera
Identifies other
road users, lane

version of markers and
Google's road traffic signals
maps

Laser [l Radars:
rﬂange Located at front
finder: and rear, detect

Rotating sensor proximity of obstacles

scans 180m distance
through 360° to generale
3D map of surroundings ———¢
Windscreen: Flexible
plastic designed
to reduce injuries

Front: Foam-like

Speed: Limited to 40km/h
to help ensure safety
Engine: 160km-range
electric motor — equivalent
\ to one used by Fiat's 500e

Inertial motion

material minimises Sensors
impact in case determine
of crash . velocity and
Car would be L direction
summoned with

smartphone

application

Source and Picture: Google
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AR DB A TEEHIBUNZGE (2015~20244F) : #RHIE (2015FAK)

(IR ERES54.2%)

Artificial Intelligence Revenue by Region, World Markets: 2015-2024

$12,000
= North America e
$10,000 “Western Europe
m Eastern Europe .
. 98,000 = Asia Pacific —
w
E = Latin America
= $6.000 “ Middle East g
&
~ Africa
$4,000 —
$2,000 I
;. = == [ - I
2023 2024

2015 2016 2017 2018 2019 2020 2021 2022
Source: Tracfica
(K FRr) Tractica, "Artificial Intelligence for Enterprise Applications to Reach $11.1 Billion in Market Value by 2024,” Apr. 2015.

https://www.tractica.com/newsroom/press-releases/artificial-intelligence-for-enterprise-applications-to-reach-11-1-billion-in-market-value-by-2024/
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INDATTA)A-A)ILYF(1./2)
(Bank of America Merrill Lynch: K E D& EiH#EET)

e [/iwh-Althiz : #580{ER)L (2014%) —1530/2RIL(2020%) : tHFE™HIE
> . Oyt : 830M&RIL. AIfS700/&R)L(20204F)

ATIgE (AI) ERORERMFA:ERTE (2015FAR)

Artificial Intelligence
==

(Softbank/Aldebaran-Pepper)

Artificial Intelligence analytics
USS70bn market by 2020°

Industrials

.‘F‘*r ’l'

3

A

p D\
e

(Yaskawa-Motoman)
Industrial Robots
USS24bn market by 2025E"
Logistics, packaging & materials
USS$31bn market by 2020E7

Agricultural

(Amazone-Bosch — BoniRaob)

Agricultural Robots
$16.3bn market by 2020*

Robo-advisor
$255bn-2.2tn AuMby 2020E*

F 3

(Google-Self driving car)

Autonomous Car
587bn marketby 2030E"

Medical
1
e 1
\! !

-
12

{Intuitive Surgical-da Vinci)

Surgical

USS518bn market by 2022°

(K Ar) Bank of America Merrill Lynch, "Robot Revolution: Global Robot & Al Primer,” Dec. 2015.
http://www.bofaml.com/content/dam/boamlimages/documents/PDFs/robotics_and_ai_condensed_primer.pdf
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INVDFATTA) N A) ) F(2/2)
(Bank of America Merrill Lynch: K E D& EiH#EET)

AT EE (AI) FAHOPRMFA:HFAGIE (RE) (2015FAR)

(Indego-exoskeleton)

Exoskeletons
$2.1bn market by 2021E'

Entertainment

(Lego -Mindstorm)

Entertainment & Leisure
USs7.6bn market by 2018E™

(Fraunhofer-Care-0-bot 4)
Rehabilitation
51.1bn market by 2021E™
Personal & Care-bots
US517.4bn market by 2020E'?

Military

&

(QinetiQ - MAARS)

Military
$7.5bn market by 2018E'*

| =

i,

(iRobot -gutter cleaner)

Domestic Robots
512.2bn market by 201BE"

UAV/UGV/UUV (Drones)

S

(Northrop -Global Hawk)

Drones
USS14bn market by 2025E'

(K AT) Bank of America Merrill Lynch, "Robot Revolution: Global Robot & Al Primer,” Dec. 2015.
http://www.bofaml.com/content/dam/boamlimages/documents/PDFs/robotics_and_ai_condensed_primer.pdf
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o AIDEMELRIREFE - RIRFB(CAAIEPD(I60/ENL (2015%F)
> TOAESOMNT S - REF BRLE0T 0/ ULSREE300ENL (53.6J5M) (20154)
o AIRED)O—/VLiiIBARII1200/E ML (514.498F) L#EEt (2025%F)
> REFE-RRF VLU OBFENF RROFRIEADE. FRTHMER (CAGR) #35%LRE

AT MEEDTHISHURMERE : TR (2015F 1K)

& o]

#I6 0@ I

cadl m B I I
(HFr) 7 R4 1—+tTasta vision A TH18E](2015%)
http://astavision.com/market/10/48
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120018
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(20255 8)
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-BEEOMY -BEE
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TIAANH—-EX EREE
-Z1—03>Ea1-4 - RS
-AT#EAHAHBLS AT I\ O AT4IX - &
3=oE S
-ZEFHE - Bh1E
BERTF )T —
<FHJ)as->
-ZH0-F )by —-
EARIEE
==t
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7Ot Fa17 (Accenture: A F IIL T4 T (AT AILSUR))

® IoTOMIHMRE14.2JK RV« #5775 (2030%)
> KEE6. 18R, REEL.8Y8 RV BAREL.1IERIL

o [oTZXIRIIRFR NN (180  HAEIMI
> HUROERICRERAYIFORFI. FIEEENEE

IoTZRRIFRIBREFRR (20158 ARK)

60 -

EWIIIIIIlIlI - - | HROHEMEFM(2030F)

el = =E = EH = E B B E = | j_l_ HE: 615K

FEEEE 185K
23 ' - - . CBE: 11k ¥
0 I l I l I ' ERABICHBIBTOMBNTEE
(204 Eehofi

C, II'III'...II.I (Accenture 2015)
h‘} "’/ ‘|\ JF’ fﬁ} b "'" 4 k Q
AN 40 x

(P (EREEEERIoT/Ev)T—4RICE TR BERBIEEROEDS IhEER (EK27F12814H)
https://newsroom.accenture.com/news/industrial-internet-of-things-will-boost-economic-growth-but-
greater-government-and-business-action-needed-to-fulfill-its-potential-finds-accenture.htm
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EY BERRM(BERDII5229)

o ADUGR#ES AT LAOENTIZHRE (20155F) :

&/51t3 J&87,450 18 (EETHE)
> BFEEG|(EC)REDITHEEH
> {H-/\F51.59kM. [2850.69kM. SRt -1RR0.69KkH
S1&EH - RS - £ EREFOEE D ChIZHEK
> FADRKE
> TZEMomEE
> X DR
(SR ICHLK
> 2020 £F ; 23 Jk638E=M
(15 ~ 20 £ : FEEESZ(CAGR) 43.8%)
> 2030 £ : 86 Jk9,620 &M
(20 ~ 30 £ : CAGR14.2%)

(HFTEY#EWRT A TENAREICL oI TRIELE

[EKIE 11 (20154F)

http://eyi.eyjapan.jp/knowledge/future-society-and-industry/pdf/2015-09-15.pdf
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2015 % 2020 % 20304
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EOHE (FYY/RUARYA HEMS) % | 249]  4,734] 15112
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ATIHEE7ZIVT -3 alhiEiig : BRmiE (2015FAR)
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RRAR AV Y IITAT 7 IV—T (BCG)
(Boston Consulting Group :kE QI Y ILT12 T £%t)

o FoEMAREZERAONY MOERRAICLD. 2025F F T HEIORX MEFEIT 16%HlR,
> REEFHEIFRORE
> FHEECERINZIAFIDOZEAL

® 2025FFTIC, ZLDEZETORYMIEE % 10%-30%[0] LEED
> ORYMEAOASO3>IVE1I-4. BR. B, HHICLD

FOERIEZEADMNY MEA (L&D EIR MOHIE TR - HRRELLEE (2015FAK)
Labor-cost savings from adoption of advanced industrial robots (%, 2025)

25 o4

22 o1 29

” B e e Average global labor-cost savings ~16%
13
10 - 2 v g
3
D’ T -T' 97-[ '9'|
. Ol* E-ﬁ---h E:II-IIII--==E=ZIIJ’_"-
e = - = = ] - ®° -] > = = uw = K] £ o ®m =
ggg%sEggééﬁiigiéeggﬁ‘éﬁ%%zg
o & P 2 O = 8 & g = @ -
M HHEUEHEEL H N HE
= = I k] ad
; 5 X 4 E =
Scenarios 5 S (K F) Boston Consulting Group, “The
Aggressive 47 40 35 32 33 30 41 39 34 35 30 24 26 30 29 27 26 14 25 24 23 22 19 7 0 Shifting Economics of Global

L= B -~ |

= : 2 o PP P = N '4 z z P 7 A Manufacturing: How a Takeoff in
orseIvaive & 1 10 S 10 g= 2 e 5 o 4 e ¢ ! Advanced Robotics Will Power the Next

Productivity Surge”, Feb.2015

'China figures based on Y RD region. Sources: STAN Bilateral Trade Database, US Bureau of Labor Statistics, BCG analysis
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RRAR AV HILTFA T N—T
o ODRYMEICLRELEZDIR NEEHIEROZE(L : BANEKELLTI%RA (2025&5(20144EL))
> BELEEEITMEOI;EEECTHE D ZFHECRRD. ORY MBI G TSR35 @D OFZETsEEN h+
Oy MEICEREME L NER DD TR : HREELE (2015EAE)

Potential change in manufacturing cost-competitiveness index' due to robotics, 2014 — 2025
10 -

Dependent on wage growth,
labor productivity gains and
robot adoption, China may

-6 gain ground vs. the US
eIl o EEEIINHIIcSEIIEI=cce=m=EEC mi'l ™
8 > § § 5828 5 9" JYE 8 5§ 2 ¥ 8 E R D E 84 8B T E s g = =
= = Q= o QL ] = = = 1] = ™=

5 § 8 £$8 g sES8§ £ & 5 8 2 8 5 § 5 § 2 B @ 5 E O
* § 8§ °C8°5 @ S24& F ‘4 K3 FE B3 ? £ = S
£ 8 ¢ 3 £ B E 2
= o £

Scenarios  © 5 @ &
Aggressive (1) (12) (3) (65) (4 ) 0 0 (6 1 B 1 1 (3 @ 2 (© 0 0 1 2 6 6 7 7
Conservative PN (0) BN (0) OE (1) BOE (0) B0 (0) SO 1 SN 0 BON 1 SOR 0 BN 1 BN 1 BN 2 B2

(HFT) Boston Consulting Group, “The Shifting Economics of Global Manufacturing: How a Takeoff in Advanced Robotics Will Power the Next Productivity Surge”, Feb.2015
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® [/hwhESEINDIANEE (BEIREEBEAMMIZLE)
> BEE, ESHWEZETIII TIcOmy bRl (BE TR FHMIASLE)
> OFEZECBVWTEL0FREE TOMY MI A EZZELS

Oy hEFSBOIAMDLLES @ EERIFH (2015FAK)

In other industries,

Within the US automotive and electrical equipment industries, robotic robotic systems may surpass

price/performance is better than or near parity with manual labor costs manual labor in the next 10 years
US automotive industry US electrical equipment industry US fumiture industry

2013 industrial robot 10,320 2013 industrial robot 3,328 2013 industrial robot 23

shipments (units) shipments (units) shipments? {units)

Price/performance-adjusted Price/performance-adjusted Price/performance-adjusted

nominal wages and operating cost ($/hour) nominal wages and operating cost ($/hour) nominal wages and operating cost ($/hour)

40 - 40 - 40 -

30 A 30 - 30 -

20 - 20 4 20 -

10 A 10 A 10

D rT T T 17T 1T 1T 17T 1T 1T T 1T T 1T T T°71 D rT 1T 7T 17T 17T 1T 17T 17T T T 1T T 1T T T°71 D rT T 17 17T 1T 17T 17T 1T 17T 1T T 1T T T1T°71
2015 2020 2025 2030 2015 2020 2025 2030 2015 2020 2025 2030
= = Sputhern US auto wages = = Electrical wages = = Furniture wages

Robot (automaotive)’ Robaot (generic)? Robot (generic)®

(HAFr) Boston Consulting Group, “The Shifting Economics of Global Manufacturing: How a Takeoff in Advanced Robotics Will Power the Next
Productivity Surge”, Feb.2015
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x>t — (McKinsey: K[E

DAY IVT12 T %)

o X155 BB BEICLDFHIA >\ NMF2025F KA TSI RV ZHEZ D

BIRFERAMTD2025F (CHITDRFNA NI RO TR R HE (2015F2/K)

E/NMIL
1V8—2vk

a5 @D 5E1E

957

FmOR vk

5. 2Jk~6. 7IFIL

3. 7k~10. 8¥kFJI

2. 7Jk~6. 2JkFIL

1. 7Jk~6. 2JkKIL

1. 7Jk~4. 5IJKIL

EHORE BOORE
;¥ :McKinsey Global Institute “Disruptive technologies”(2013) %—&Bekim
(MM ATz MED IR T BICTDRKZIZET IARREHEE2015] (Fk274F) KF1 2
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(%) McKinsey (2015)
“The Internet of Things: Mapping the value beyond the hype”

® [0ThHY% b%’iﬁtb@“t%i%ﬂé?)d)ﬁﬁ (EE. AT(R Ti5. /553 T3R5 E
- fEER. SrEbEnX, &P, FnXtkds) Z4FE

® NSNIDDDEFICHITBIoTOFRE(L. 2025F(CEFE3.9IKRIL~11. 1IKRILDORIR%
R HIBCBIE5I LT

IoTORBRIROTR:HRTIE (2015F125FK)

[ ]
= oAy
: - Chore automation

Vehicles and security

Offices
Autonomous vehicles and $200B-350B Security and
condition-based maintenance A energy
$210B-740B : S$70B-150B
%, +
M. Deonlinee 2w
Qsettmgs ---------- i M
Cities gave secto V' W Factories
Public health ofato t ' P ‘ t ' Impac Operations and
and transportation $3.9 trillion-11.1 trrlllon equipment optimization
$930B-1.7T per year in 2025 $1.2T-3.7T
| ".' : ‘n .‘.
. “ A
T : s
4 |
Outside - Retail environments
Logistics and navigation o))) Automated checkout
$560B-850B ] NAALS $410B-1.2T
uman Worksites
Health and Operations optimization/
fitness health and safety
$170B-1.6T $160B-930B

(A7) McKinsey Global Institute, ” The Internet of Things: Mapping the value beyond the hype”, June 2015
23



A9 [FER1T

O [oTOBIAIEFMEE8IE ML (20255F)  (FFEMEE28%)
> BB L TR I0TEIE RADERINEE FIC, 1-FRIDEEMRENZLED

IoTH'{hNd 34 FMiE: it R hiE (2015FAK) IoTEEY-EAHIZHRIR : R THIS
(KR L) (2014413R)
10 (H—bF—tt(Gartner:k IT 7R/ 15 £ %))

CAGR2014-2025 523 BRI 2,628 fERIL
28%
7 IoTBIEY -ERELTIAI YT ST L IS, BEN
EX U

H#8 : Gartner, "Forecast: Internet of Things,

Endpoints and Associated Services, Worldwide, 2014",
20 October 2014

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 (CY)

() # T 1ZRITT AT IEEZEFE (Vol.51) loT (Internet of Things) DIFIKEBEL: loTEANTHBEICRET AAEEZREFZ TI(201548A)
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CREMIZ*2) CCETEICHIEDERADRUZZ A TELY —EARENDZZEL K

S04~ IE1-5ElcHES REERAD35%IF/\AURT-h7TU—-(C5H48

Frey and Osborne TERNDRSHRIRE  EESOLFRZINTE.

VBB SEADDA9%NRAH A TIRE

BNCETMAN,  ZmaApseraee Als. B RSRRED. EERREE Ess ANE>
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http://www.oxfordmartin.ox.ac.uk/downloads/academic/The_Future_of_Employment.pdf
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Figure 5: Workforce impact of the Industrial Internet

Q: To what extent do you agree or disagree with each of the following statements regarding talent?

New modes of education and
training (e.g., continuous

The increasing use of digital
training, certification) will be

Industrial Internet will create
labor in the form of
automation (e.g., intelligent
required to meet the talent
demand in the future digital
job market

more opportunities (e.g., the
number of jobs, the caliber

software, robots) will of jobs) than the jobs it

transform the skill mix in the

future workforce

displaces
Il | don't know M Strongly Disagree M Disagree Bl Neither Agree nor Disagree Il Agree I Strongly Agree

(PR 1BIREEEERRoT/Ev) T —4R(Ca R IBIREBEBERDTED A |hMER (E/K27F12H148)
¥ : World Economic Forum Industrial Internet Survey 2014 (79t>F17) LDEUS
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-4,759 Office and Administrative +492 . Business and Financial
Operations

-1,609 . Manufacturing and Production w6 @ Management

497 . Construction and Extraction +405 . Computer and Mathematical

151 Q Arts, Design, Entertainment, +339 . Architecture and Engineering
Sports and Media

109 ® Legal +303 . Sales and Related

40 . Installation and Maintenance +66 ® Education and Training
(H7r) World Economic Forum, The Future of Jobs , Jan. 2016
http://www3.weforum.org/docs/WEF_FOJ_Executive_Summary_Jobs.pdf
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