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Mechanical produchion facilities Mazss producton run by 2 dvision of | Autorniate produchon by [T Cyber-physical production

run by water and steam power {abor and elecincal energy systems and the use of electronics zystems

® Crigincering Science w Mohility ® Microzlectranics »|CT

Steam Engine

Conveyor Belt

Computer. NC, PLC

Cyber Physical Systems
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Cyber Security
- Stronger protecton for

interngt-based manufacturing
- Technodogy products.

with longer life cycles

@ Sensors

- Zero defzult/deviation
- Reactivty

- Traceablilzy

- Predictabdity

| 3D Printing additive
manufacturing
- Scrap elmingtion
- Mass customization
- Rapid prototyping

Big Data
- Making cenze out of
complexity
- Creativity
- Coliaborative manufacurng
A

Advanced

Manufacturing Systems

-CPS

- Murrerical command
[Full sutomation, Totally
interconnecied systems,

5 M2Mcommunication)

Mass Customization

- Customer and marketing intimacy

- Flexiility

- Perfect match of customer's nesds
with mass productson efficiency

- Dn-gdemand mznufacturing

Autonomous Vehicle
- Flow optimization
- Increased security

+ 2, 0 Ve dmiairs: |

- Lowercosts

Logistics 4.0 | 5 5 s
- Fully Integrated 1 -Technuca.i.dsﬂarennanm
supply chain |- Sonnadiiy
- Interconnected cystemc
- Parfect coordination
Plant of the future

* 4
succeed’, 2013.3

@ Advanced Materials
- Smant value-added producis

I_’-
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' Robot

| - Real-time autononmy productivity

| - Full transparencylcontmualization;
comprehensiveness, collzborative
robot} on data reporting

| internet of Things
- Dibject t=gging
~ Intemet-to-object

CommunCcation via iow-power
radio
ol - Real-time daita capure
- Diptimized stocks
- Reduced waste

[ 02 ADlEMER B |

Roland Berger Strategy Consultants, INDUSTRY 4.0:The new industrial revolution How Europe will
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7t MAIAZ
(] ADIETHERZ|O| MAAIZ H2= 20159 1,937 (oA 2020E7IR| 2,845 Efefo| &
A 71z E 2aEe MY
[ ADIETERZ] MA| A2 % 2T(2015~2020) ]
(T - MAY2], %)
CAGR
=
=1 2015 2016 2017 2018 2019 2020 T
EENRSEIVES 59.8 64.4 69.6 756 81.1 87.0 6.7%
e ICT 1339 1451 157.2 170.5 183.6 197.7 8.2%
29 A 1937 209.4 2268 246.0 264.6 2845 7.8%
*Z2| : Markets and Markets, 20132 &8%+ 23|
] (OFAIO} AJZ) =2 ICT A2 82 UEE 20| 7|QIst 20|, S22 ACEHER| &
Cf o2 20163 {2, 2019\ O|RA|HS 2T ZHo=Z oA

[ 2| ADIETER] |CT A|ZHHE Y 29H2012~2018) |
(2 © M2, %)
72 2012 2013 = 2014 2015 = 2016 = 2017 2018 CAGR
o= 36.4 391 420 45.0 48.3 51.8 55.7 7.3%
Y 33.9 36.1 38.4 40.8 43.4 46.2 49.3 4%
OfA|OF 30.0 33.2 36.7 40.7 451 50.1 55.6 10.8%
£= 5.1 6.0 6.7 7.4 8.3 9.1 9.9 11.7%
A 105.6 114.3 123.7 133.9 1451 157.2 170.5 8.3%
*Z2] : Markets and Markets, 2013
() 20149 FA(SZ 2S3}) 7|17]-AIAE MA| AlY #2& 232 3,20099 0|20, 20200

= 45Z 2,100%4¥0| & MY
[ FA 2OHE M A HE ]

= 20144 20204

FA Z17|-A|AE 233,200 452,100
AS b AlLE 20,400 302,000
As HEEY 4,000 7,900
Asd Az Z2|-dM 16,900 89,900
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| AnfEmE2le] JU AZFE Y HY |

(T2l HAE, %)
CAGR
= 15 16 17 18 ‘19 20
T ("13~"15)
LAY 3.21 3.57 3.98 4.43 492 5.47 10.9%

*Z2{. MarketsandMarkets Analysis, 2013& 7[gle&2 23

[ =L ADIEWERZ| AIZ (2011~2018) ]

(T2l - YA, %)

CAGR
T2 2011 | 2012 2013 2014 2015 2016 2017 2018 .
(]
=
cisoja | 084 08 | 097 106 116 | 127 140 | 154 90%
IcT 132 147 | 164 | 183 | 205 230 | 258 289  11.8%
2 216 | 235 | 261 | 289 | 321 | 357 | 398 443  108%

*22{: MarketsandMarkets Analysis, 2013

) Az=ol =2 & YoM R[Sk B2171| HIZ0| 71y =2 =7l= $=(31%)0lH, T
o2 22 T/t e=(Q28%)22 LIEHY

Manutacturing value added as percentage of
Gross Domestic Product, 2012

1%

25%

Daaanaaiandiil

Q@ﬁcﬁf@gﬁjﬁ@ﬁj @\vﬁ@f@f\ﬁﬁf

#

*Z2{ FA A'g

[ Manufacturing value added as percentage of Gross Domestic Product, 2012 ]
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L, Z4=4
() 0oj=2 : Hc A= 7|& (Advanced Manufacturing Technology) Z2F
n HO Az s Soll =27t U Ut & F2 A2 &, dA 29t
- ICT(EE(EI0IE)-S/W-HERZ), A=s2t, M &H Jl== 7HYSto] A 2o &4
A 2N, olHz] 2&st 7l &= S AR gilE AN
= 2012 78 ‘O|= AZY A AZS LHSIL, 0|F A¥Y et 5
- A2 HAIZ|FZ(MIO, Institute for Manufacturing Innovation) @ A|Z20F &

= ME, AY SAVY AY S= floil d=0 1571 23
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- A2EA HEZA (NNMI, National Network for Manufacturing Innovation) : IMIZF 71245t
7|2t XAE SFots d= HERAR
() Y& MAMS(EXERE)SUS J|He=2 5 APR 4
w AU E2p 221 dH[EZF ZA HRUA ZE S| B 284 Aot & SEHU 24
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HIAE HRY BEE 52
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ol oAl & MY ezt Vs EAp Ast
% Q= 2Estgol 0|04 2E T2 (Col STREAM)OIME "OIE{ul X 3DIZ2IE 2}
= ICT7|8te] MER 8 HeHS 2
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W W HAHE HEeA
3. MEEEES

[

7t HIAIAZ

() ADIEBER] AlZS 153 121 9009 Z2{0lA 20 22 8009 Z2{2 70| HYE
= ZJAY : LE CIBIOJA(30%), ICT(70%)
= 22419 1 O|ABHLA(53%), HEBHAR(47%)
[ M7 AtEmER| Sopo| M| AFFE Y HY |
(Tl - A=, %)
CAGR
= ‘15 ‘16 ‘17 ‘18 ‘19 20
T (*13~'15)
MIAAZ 193.73 2094 226.82 246.03 265.71 286.96 7.8%

* A2 MarketsandMarkets Analysis, 20135 7|82 2H(FSAAZSAHC 2 F14)

[ M7l A0tEHER] Fofe] SE4UAY (2011~2018) |

(29 - AL, %)

L CAGR
72 2011 2012 2013 2014 2015 2016 2017 2018  ~ .
(]
uc .
Cjetol A 47.15 49.51 52.50 55.90 59.81 64.35 69.59 75.76 7.0%
ICT 97.59 | 105.64 | 11433 | 123.73 | 133.92 H 145.05 | 157.23 | 17047 | 8.3%
A 14474 | 15515 | 166.83 | 179.63 | 193.73 | 209.40 | 226.82 | 246.03 7.9%

* AI&: MarketsandMarkets Analysis, 20135 7|t CAGR &4

[ M7l A0tEHER] Fofe| £+24UAIY (2011~2018) ]

(B9l © Aol %)

T 2011 2012 2013 2014 2015 2016 2017 2018 C(AO/OG)R
oM=4 76.81 83.18 89.93 97.02 | 104.71 | 113.02 | 122.04 | 131.69 | 8.0%
AL5sd 67.93 71.97 76.90 82.61 89.02 96.38 | 104.78 | 11434 | 7.7%

A 14474 | 15515 | 166.83 | 179.62 | 193.73 | 2094 | 22681 | 246.03 | 7.9%

* AI&: MarketsandMarkets Analysis, 2013 7|8t CAGR £=3
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Lt SLHAIY
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clLtet ADIEMER] AF2 =, €&, A= O[0jA Ul HA A= Ax[stil U=0, &
o 988 108%2 A =2 HIE8S LEUL US
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51, 18 Z2AIM0| HTHEO T2}, 2 ADLEBES| Alglo] 840 HHOR LR

=240

[ ADfETER[O] 2L A|ZRFE U Ot ]

(T2l HAE, %)

CAGR
= ‘15 ‘16 ‘17 ‘18 ‘19 20
T ("13~'15)
o LHAIY 3.21 3.57 3.98 4.43 492 5.47 10.9%
*Z2{: MarketsandMarkets Analysis, 2013 7|82 2H
[ L} ADIEMER| A|ZF (2011~2018) ]

G - MAEY, %)
CAGR

+= 2011 2012 2013 2014 2015 2016 2017 2018 (%)

(]

]IIE

Cjbto|A 0.84 0.88 0.97 1.06 1.16 1.27 1.40 1.54 9.0%
ICT 1.32 1.47 1.64 1.83 2.05 2.30 2.58 2.89 11.8%
A 2.16 2.35 2.61 2.89 3.21 3.57 3.98 4.43 10.8%

*Z2]: MarketsandMarkets Analysis, 2013 7|22 CAGR £=4

[ SOA|O} ADIETHER| A|Z H|Z (2011~2018) ]

T& 2011 2012 2013 2014 2015 2016 2017 2018 C::/SR
EE 14.51 15.67 17.19 18.86 20.76 22.89 25.27 27.89 9.8%
i 6.30 6.80 7.45 8.18 9.00 9.92 10.95 12.08 9.7%
o= 2.16 2.35 2.61 2.89 3.21 3.57 3.98 4.43 10.8%
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Cyber Security Big Data
- Stronger protection for - Making senze out of
internet-based manufactunng  =—— complexity
- Technology products - Creativity _
with longer G cyclec - Collabarative manufzcturng
T * Advanced
Sensors N 1 i Ty et
-Zero s?e_fault."devmmn eps Mass Ciistormization
:?;mm - Nurerical command - Customer and marketing intimacy
 Predictabdity [Full sutomation, Totzlly - Plewtiliy ) )
interconneciad systems, - Perfect match of customer s needs
[ 5 MZM communication) with mizss production effitienty
30 Printing additive - Dn-demand manufacturing
manufacturing 2
- Serap elmination
- Mass cuctormization Autonomnous Vehicle
- Rapid pretotyping | - Flow optimization
i i e t  Increasad security .
- Lowercosts

e e AL o o
| Sl R e

@ Advanced Materials | Robot Internet of Things
- Smar value-added products | - Real-tme autonormy productivity - Dbject tagging
| - Technical differentiation | - Full transparencylcontentuslization; | Rl & -t
| - Connectivity comprehensiveness, collzborative commurecation via low-power
' rohot} on data reporting radio
& ol - Real-time data capture

Logistics 4.0
- Fully Integrated

cupply chain
- Interconnected cyciams
- Perfect coordination

- Dptimized stocke
- Reduced waste

Plant of the future

£2] : Roland Berger Strategy Consultants, INDUSTRY 4.0The new industrial revolution How Europe will succeed’,
2013.3
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[ MIZAl REE A AZ HY ] (Tl Hore)
T 2012 2013 2014 2019 CAGR
Image sensor 12,280 13,330 14,490 22,900 9.6%
Pressure sensor 10,340 10,910 11,480 16,270 7.2%
Biosensor 8,650 9,430 10,290 16,910 10.4%
Load/torque sensor 6,120 6,530 6,970 9,430 6.2%
Position sensor 5,870 6,290 6,740 9,450 7.0%
Chemical sensor 5,340 5,780 6,210 9,250 8.3%
Temperature sensor 4,810 5,230 5,690 7,650 6.1%
Flow sensor 4,350 4,720 5,120 6,880 6.1%
Level sensor 3,430 3,970 4,430 6,120 6.7%
Miscellaneous sensors 6,990 7,550 8,120 11,240 6.7%
Total 68,180 73,740 79,540 116,100 7.9%

*Z2{: BCC Research, Global Markets and Technology for sensors, 2013
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(‘14~'19)
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A 68,180 73,740 79,540 116,100 7.9%

* &2{: BCC Research, Global Markets and Technology for sensors, 2013
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