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Abstract

In 2017, both the total production value of Taiwan’s machinery industry and
total export value of machinery equipment reached a record high of NT$1.1
trillion and NT$ 779 billion respectively. Furthermore, the machinery industry
supports more than 230 thousand direct employment in Taiwan and influences
more than 1 million people indirectly. Meanwhile, the government has promoted
the development of the Taiwan’s machinery industry towards smart machinery
through the “Smart Machinery Industry Promotion Program’ since 2015.

After the introduction of Industry 4.0 in Germany, the trend of smart
manufacturing has arisen globally; at the same time, Taiwan’s machinery industry
faces many challenges and changes. With respect to the technical development,
the leading manufacturing countries such as Germany, the United States and
Japan have revitalized the manufacturing as an important economic and industrial
policy, which has enabled them to maintain a leading technical competitive
advantage in smart manufacturing equipment and related service. On the demand
side of the market, the global machinery demands have shifted from China to
countries such as Southeast Asia and Eastern Europe. On the supply side of the
market, not only Japan and Korea take competitive advantage through exchange
rate policy and bilateral trade agreements, but also China continues to improve
the performance and quality of machinery and cultivate local supply chain.

In response to the opportunities and challenges faced by Taiwan’s machinery
industry, this year the Taiwan Association of Machinery Industry compiles a
white paper for the smart machinery for the first time, which gathered the
opinions from all experts in this area. In this white paper, it points out Taiwan’s
current competitive situation in the global and the strategies for the development
of smart machinery in Taiwan. This white paper includes five chapters based on

the following aspects: the global trend of smart machinery, the current status of

Xii



Taiwan and leading country’s smart machinery industry, the strategies of
Taiwan’s smart machinery development, the government policies and promotions
for the smart machinery in Taiwan, and the requirement from the industry and
proposition to the government.

This white paper proposes several competitive strategies with regards to the
severe changes. It covers the international marketing, trade and merger and
acquisition (M&A), cooperation between government and machinery vendors
with respect to the transition from precision machinery to smart machinery and
the realization of the smart manufacturing ecosystem; cultivation of basic, expert
and interdisciplinary talents; and cross-disciplinary cooperation to promote the
transformation of Taiwan’s machinery vendors from precision mechanical system
integration to smart machinery system integration in order to enhance the
competitive capabilities.

Through the release of this white paper, it is expected to be used as an
important reference for the government to implement the smart machinery
industry policy. What’s more, by carrying out the strategies proposed in this
white paper drives the machinery industry to the next generation and becomes the
momentum of economic growth. It is hoped that the production value of Taiwan’s

machinery industry reach NT$2 trillion in 2025.
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e v £3F 5769 % A~ > 12016& = £48.7% ; v £t v BiE

303% - FRELF - > N BiE16.0% N £%40.7RF ~ > #2016F

*E9.0%-p A%= v &

167 E A > AP L E151% F T

#EIS1% - Hs i BNk RRIFLERN KRN -Ae T HFRNETR o

%21 20162017 & S RA LS C B % &4F

& 37 # =(Unit) : US$1,000

2016 % & #F

2017

ESTE

SRR FEICEE B I
&3+ Total 20,978,789 25,404,581 | 100.0% | 21.1%
1 ® B+ £ China 5,167,847 7,686,740 30.3% | 48.7%
2 % W United States 3,734,727 4,071,682 16.0% 9.0%
3 P A Japan 1,447,510 1,665,786 6.6% 15.1%
4 i W Korea 950,338 1,127,121 4.4% 18.6%
5 4% 2 Vietnam 961,430 1,046,074 4.1% 8.8%
6 it B Germany 609,974 680,495 2.7% 11.6%
7 %& & Thailand 620,056 651,955 2.6% 5.1%
8 & E Indonesia 415,156 607,738 2.4% 46.4%
9 & & India 467,063 565,397 22% | 21.1%
10 #74c 3 Singapore 457,936 535,320 2.1% 16.9%
11 % # Hong Kong 521,510 501,323 2.0% -3.9%
12 J= i Netherlands 380,321 467,810 1.8% 23.0%
13 & ~ flltaly 319,759 438,648 1.7% 37.2%
14 B &k & Iy Malaysia 389,300 432,050 1.7% 11.0%
15 /2~ 11 7 Australia 356,325 381,777 1.5% 7.1%
16 # EUnited Kingdom 252,780 316,359 1.2% 25.2%
17 #£= ¢ Philippines 328,706 295,149 1.2% | -10.2%
18 % & B Mexico 219,195 258,369 1.0% | 17.9%
19 4¢ £ + Canada 188,126 218,458 0.9% 16.1%
20 # % 2rRussia 161,254 215,861 0.8% 33.9%
21 ;% W France 205,120 197,018 0.8% -3.9%
22 oo & < o WUAE 127,408 113,577 0.4% -10.9%
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2017 #
e TRl R VI 2?{?2 ffg RPN
) e E )| g | @
23 = & Brazil 93,600 103,563 0.4% | 10.6%
24 24 7|lsrael 58,200 65,949 0.3% 13.3%
25 & 7 41Hungary 23,378 23,994 0.1% 2.6%
H & Others 2,521,770 2,736,368 10.8% | 8.5%
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AgBF Ao ? BT Y Wl 2025 RG] e B E WS
PR AR 1 EBWEAEAFEINZER R oY A EBREA
YEBp AAE RS T HER EE BB RRE AT
RIS EAE SR FRHBERREF R > D Y WA

ot h? A A R AFFEUR > BN EAFE IR FEL A

F~> 50\

»

I

WL g d > REFEC AP AT P 8NEA AL -

CEAPR AT FRCIF CRREL AR AERTRAR.  SHTAT G

CHEPRPERTR PRRA A AR RE CEE P RBEXA S
B B F e ) 70~80% T TR F 20~30% - @ AATE
R A S AR DI RPR R g 20-30% 0 PR F S
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% % PBBASNCT AR
- AR

M R2017# AR B 4 T (8 52,2945 % < > #22016# - #p & £ 9.9% -
He A v A ERNr £37 524984~ BAARERHI oL £
10.9% > #2016 f 3 = £ 10.5% o

B hv - PR FS Y WA Ir £ 52183 % ~ 0 4K

=
2
&
I
-
N
I
@
@
>
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N
o
[N
(o))
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r
o
~D:

£ 26.3% -
Nr £ R REZER N 2% 51613 F o (B R

*
vt F 96.6% 0 $#2:2016F P X £32% v £ F T L P E L < B A

Mpo EXEZZRM-EZf BRI - FR AW F37 B % o

% 2-3 2016~ 2017 # e M HA S v ¥ R £

4 %7 ¥ = (Unit) : US$1,000
2017 =
P e BRI R 2016# & 3 5 (%)
i 3g § 1t (%)

& 3+ Total 208,762,831 229,453,109 100.0% 9.9%
1 % R United States 22,608,736 24,979,752 10.9% 10.5%
2 ? & < KChina 16,869,626 21,303,242 9.3% 26.3%
3 7+ W France 14,666,928 15,134,784 6.6% 3.2%
4 # EUnited Kingdom 11,175,263 11,905,032 5.2% 6.5%
5 &~ filltaly 9,429,646 10,420,530 4.5% 10.5%
6 B & 4] Austria 9,470,084 10,052,725 4.4% 6.2%
7 7 7 Netherlands 8,643,451 9,596,817 4.2% 11.0%
8 & % Poland 8,442,183 9,117,377 4.0% 8.0%
9 & ¥17 Spain 7,330,493 7,590,296 3.3% 3.5%
10 #_5. Czech Republic 7,038,261 7,379,321 3.2% 4.8%
1 # % 27Russia 5,628,838 7,056,456 3.1% 25.4%
12 75 4 Switzerland 5,751,080 6,027,869 2.6% 4.8%
13 vt 41 pF Belgium 5,379,173 5,851,027 2.5% 8.8%
14 @ 7 41Hungary 5,363,809 5,693,640 2.5% 6.1%
15 2 3 H Turkey 4,977,724 5,200,406 2.3% 4.5%
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2017 #
oz IRl e W2 2016 # # 3 5 (%)
i i + o (%)
16 33 2 Sweden 4,388,554 4,945,863 2.2% 12.7%
17 % & B Mexico 3,422,449 4,063,967 1.8% 18.7%
18 £ & India 3,409,952 3,661,326 1.6% 7.4%
19 it M Korea 3,143,449 3,570,357 1.6% 13.6%
20 2 ¢ Denmark 2,786,498 2,947,418 1.3% 5.8%
# % Others 48,836,634 52,954,904 23.1% 8.4%
TR kR 1 A BRI T B3t 0 4R(2018/04) 5 £ SR £ £ 2 ¢ (2018/04)
- ~3F
% W2017 & Rl e @ 51,6000 £ ~ > #%2016% F & = £ 6.6% - H
Pl BiAekh o e L3573 E A B EREM o £

22.3% > #2016 I #p = &

. 9.1% -

HEZ v 2% aRRS &0 800 2352783 E ~ 0 FERE
fdioot & 17.4% > #®%2016F B HP = £ 7.2% o
Nr ERF2PRTS Y WA e £ 51084/ % ~ 0 ik 2 REH
dre ot & 696.8% 0 #22016# F HF = £ 12.6%-° v £ r e < P L & R RO
X GFER DA AR FR S S AT BT E
% 2-4 2016~2017 # £ WA SN v % £5F
£ 3F H = (Unit) : US$1,000
2017 #
oz ae R R 2016& & 3 5 (%)
Nv g F %
£ 3+ Total 150,081,670 160,014,931 100.0% 6.6%
1 4v £ + Canada 33,998,771 35,727,490 22.3% 5.1%
2 & & & Mexico 25,971,617 27,830,112 17.4% 7.2%
3 ¢ & * £ China 9,628,064 10,841,371 6.8% 12.6%
4 ix FKorea 5,713,501 8,319,037 5.2% 45.6%
5 p % Japan 5,313,882 6,474,106 4.0% 21.8%
6 & B Germany 5,139,186 5,737,494 3.6% 11.6%
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2017 =
P e ®RE R 2016# gy o £ H 5 (%)
7 # FUnited Kingdom 4,425,396 4,718,469 2.9% 6.6%
8 = A Taiwan 4,984,883 4,605,494 2.9% -7.6%
9 #74e 4L Singapore 4,029,452 4,423,395 2.8% 9.8%
10 /2~ 1 7 Australia 3,302,194 3,723,362 2.3% 12.8%
11 v 41 pF Belgium 2,725,467 3,031,359 1.9% 11.2%
12 = & Brazil 2,750,253 2,947,438 1.8% 7.2%
13 J& i Netherlands 2,695,989 2,868,297 1.8% 6.4%
14 & ~ flltaly 1,599,561 2,129,968 1.3% 33.2%
15 £ & India 1,673,604 1,704,887 1.1% 1.9%
16 fe g fams &£ < o> RUAE 1,904,911 1,691,532 1.1% -11.2%
17 @ 2 2£Argentina 1,224,705 1,352,655 0.8% 10.4%
18 % # Hong Kong 900,660 922,332 0.6% 2.4%
19 € f # lreland 465,547 466,055 0.3% 0.1%
H @ Others 31,634,027 30,500,078 19.1% -3.6%
FAL KR A B A v K3t 4R (2018/04) 5 & M1 £ R ¥ 2 € (2018/04)
=P

P oA2017# BRSO

11.7% - B¢ f2chdic {a 3@ Nr &

vt 21.4% 0 %2016 F H S £

7~

H=a e &

2 A5 )

ER RS T

. 7.6% o
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PR R 1
3% > #2016 f 8 = £

SR AT

528861 % ~ v ik p ~EHY

v #2016 & = H = &
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% 25 2016~2017 #p *# BPA RN v % £3F

4 %7 ¥ = (Unit) : US$1,000

2017 =
o e B R E 2016 e o, £ H 5 (%)

£ 3+ Total 120,545,283 134,592,759 100.0% 11.7%

1 % R United States 26,835,702 28,864,197 21.4% 7.6%
2 ? B * £ China 22,513,224 28,727,328 21.3% 27.6%
3 i B Korea 9,700,482 13,362,024 9.9% 37.7%
4 - /A Taiwan 8,444,913 7,544,672 5.6% -10.7%
5 i]x ® Thailand 5,972,386 6,044,127 4.5% 1.2%
6 7= % Netherlands 3,876,715 4,085,042 3.0% 5.4%
7 £ & Indonesia 2,910,448 3,437,002 2.6% 18.1%
8 1t W Germany 3,119,105 3,236,102 2.4% 3.8%
9 #74v 4 Singapore 3,029,007 2,998,610 2.2% -1.0%
10 4% 2 Vietnam 2,324,101 2,581,123 1.9% 11.1%
1 & @ # Mexico 2,264,265 2,562,998 1.9% 13.2%
12 # R United Kingdom 2,233,452 2,546,091 1.9% 14.0%
13 # # Hong Kong 2,025,805 2,299,437 1.7% 13.5%
14 £ & India 2,452,651 2,286,790 1.7% -6.8%
15 B & & Iy Malaysia 1,921,576 2,132,865 1.6% 11.0%
16 ;% B France 1,538,921 1,751,377 1.3% 13.8%
17 /2~ 41 &7 Australia 1,411,955 1,521,860 1.1% 7.8%
18 2 2 d Turkey 1,155,721 1,155,194 0.9% 0.0%
19 4v £ % Canada 892,604 951,903 0.7% 6.6%
# ¥ Others 15,922,250 16,504,017 12.3% 3.7%

FALKOR A BRI T B3t 0 4R(2018/04) ;4 R £ % 2 ¢ (2018/04)
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- SRR E 40BN E
() IPSOWL £ 44 s LA L ¥R

BB RTEFENAET By i fEEENFARE S

- @ #7442 i ' (Nordrhein-Westfalen » f fL4 & 4) » @ 25 & 46 B & +
11 FA4O0LSGHEMIFFE BB RY HE - &B - 5 10s OWL (Is s £ %r%ﬁui,:‘s
R)ERER > C RELEFIBORE X AT WL ER M BESF

PrbmEL L R E R RIS AEE

Plts OWLHER S & =~ BEPhEmad | #
31 FA0RY > AR F A B R EEAR  AIFTE AN AR gt
FoERAA RS R E B mRE W PR B RIS
It’s OWL~ 27 /[ X H{ EHmEHSTF - 72017867 5 2+ >

E-\
£
i) N
&
H
\l
o

BRESTF -

Kfjli‘l-oﬁ%’*"’ EBF S I's OWLS 7 e de b | S8 B 5 1L
2012 It’'s OWL = * $|2017# @ > © & £]:3 72001 1 iT48 § > = = 3742 7
25 %o

(=) Smart Factory ¥ £ 1 g s%k#ETL &

SmartFactory £ & ®d + 1 A E# 7 ¢ < (DFKNL -5 7 F o4 %
B EIRAFE CAKRET SRR B g B R T A EF
B i - BRETEIFUERE Y EFRFEE%RFE - SmartFactory p
2014842 > HERFARMEE e Mpenp Bt Wk > FREF %
E R prA RS - W A KRBT AR A1 40k H
V= =l SN S S
® TLTELG MY m S
® At A A T ié;ﬂi%]},@’*
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https://www.google.com.tw/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&cad=rja&uact=8&ved=0ahUKEwiptf_8tsrbAhVMlJQKHdDnBfsQFgg4MAI&url=https%3A%2F%2Fbaike.baidu.com%2Fitem%2F%25E5%258C%2597%25E5%25A8%2581%25E5%25B7%259E&usg=AOvVaw3Sw5UahQRnwdCAFhGpcrTR

e TN F % 2
o Wi He BT i

° £ FFRALI(ERP) ks H
o & 54 &k ¥ 12 (PLM)

S NEARAFEUGPMAITEL R

(- ) =&+ 2 W3 477 1 I (Digital Manufacturing and Design
Innovation Institute » DMDII)

Bom 3t ik 41377 7 B (DMDIN) 20152 57 & % 4 B chag §
(Goose Island) it % = = - DMDIl= = p &3 i 2 B 7 ] 383 ¢ £ & ksa
fl% Bl D RS RS 4

DMDII L %8 7 5c & 3 ¢

BT 8 o g
o 4uif Hoir Wi Hprend
o Bl B Pod A

MW E ~ 1 R E ks

® BT L RE M it

* LA S GEY AEB S TR T HEBFH

o E Y T ARG L FEAG F RS 2
DMDIIL & 5 § $ jieAg 2 AEWUBEF FE T LB HT(U0 R

2-6) °
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26 #EIEUR LA L IL(OMDINL & HpsEe

el ¥ FASA GEP DT LRFL
Advanced Manufacturing Enterprise [® 3K 3-8 2 & 2 FF chficiz v 485

vﬂb

(AME) o FE L sk E T
HE e FEFERRMEL AR KA p R BB 2D o 2
Intelligent Machining(1M) AERE > Fmp AR o i (Self-aware manufacturing)

% ML EE AR AR e e FRERY
2% 3+ (Design with manufacturing in mind)

LA AT
Advanced Analysis (AA)
7 4L &R : DMDII(2015/10) ; 1 # | EK & 72, (2016/02)

1* =

[

(c)FE & BT E W2 A A2 3 K (Clean Energy Smart
Manufacturing Innovation Institute »+ CESMII)

BERRINAFET O FE L RFENR LA T I (CESMIN) 2016 #
H o RIS W4 o CESMIEF R p B 1 E R {2t F A
PHAEFARE0R A AP L 2Pt FER R Bk Wi
Al g BEa gy > i Pkt 2 RS FEaoeE o

CESMIN# ¥ A& g iv & 5 4ad % Wi £ 7 pF(Real Time) ¥ 7recie
s 4 > R R AET EHEF B 5 5 o CESMINM-p2es % P35 % Posg Hogbe &
ﬁ%ig$‘ﬁ%ﬁﬁ‘Qiﬁ’ﬁﬁé%iﬁﬁﬁﬂﬂ%i?%%%Q°

CESMIIE /L e jissf P & 45 P LB R R B~ TWE & TR A 472 5524 4
AR ECE RS A AT L AREZ P IR -FTEARE AR

* % % 1 E (First-of-kind application toolkits) -

() i B £ #1377 B(Advanced Robotics for Manufacturing
Institute » ARM)

AERRBINLET o J F ) A E R+ B (Carnegie Mellon University >
CMU)j £ 2T L B4 Q#7515 ARM*22017# 17 1 58 & = 5
et £ B4 i (Pittsburgh) ¢ ARM b @ {1 2 B s a0 6 o g
FRrs 2 ER B ke B oo 3284%a £ = B (5]4-ABB -~ Airbus -
Amazon ~ HP ~ Fanuc ~ BMW ~ NVIDIA... %) ~ 39 %% /] 4] & ¥4-i74l &£ ¥ -
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/A FAE 3R FF R E C L0FITres® o 52310 s 2 [
LA

ARMHL » 25 % ~ & 7LD F A BA 0 S H > N ikZE RL
ERBE IR LR A Ok M g RE R A E A s SR
@t TRERIGEFE>RAEAFBAATE TRRBEELATFT RDOE J 5
4 o

ARMA & 1 54w 1 £ F L 0 s 28K L5 B H*
BAES g o ek TR ST FUZ *sr%«:r; o B E A X HTAR BB
¥ 154 B 4 (Collaborative Robotics) ~ # % & ¥ £ ¥~ 4] (Robot Learning and
Control) ~ % 77 % ¥ (Dexterous Manipulation) ~ p 2 ¥ #ug2 % # (Autonomous
Navigation and Mobility) - g #2 & g (Perception and sensing) ~ |3 22 % 7

(Verification and Validation) -

Z~prFEUSMIE
()P 2ZE A1 R—1 ¥4+ F

2015% 3% p » #:3 ¥ » = Virtual Engineering Community (VEC) ¥ &
NTT Communications= 2 & i {71 $4.1J3 4 > P A 82 B HFRY 4
FEIROTEL AT S FTAFIE PRIV RMAEE L~ BHRE -

I FAVRLAT R R o Rt B RAT R R R- BV FE

{

@ﬁ$£%?é§ﬂ~ﬁﬁ?ﬁ?%§ﬁ\h%Wﬁ‘%&ﬁﬂﬁﬁiﬁi
Pk o I AT AT PEEERY B L 1 Rl F 2 AR

S B RHnd AR A 0 ke IR EE ) kAR F 8 5

W
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T T Commmicsons DYIRHBYS SIRE I
J

= 2. BN R
%2 259 I:E 9, @nd;—‘—asm] 3. B

AL Arcstar Universal One ®UTINETA Lk
ﬂ% 1 N /\ /
w C @ ] 1 aslamnEn l__,

BiziRRAF 1 >
Enterprise Cloud

[ p2s
I o
3 @S 25 A 4 HERARIGIRHE
e || A it . ERBA
‘ Ll BRRE . BREEAMTRK
> AT - E < ~ @EEaé
ot @ - REYESR .
=] BEASZFTA
Iﬁiﬁgﬁﬁtoﬁ!nn’gg‘ #*a U/?"f’-ﬂﬂﬁ ﬁ;&-

FH KR P 54(2015/03)
W2-3 P2z A1 f—1 %4103 %

(=) P21 ¥408FIVI)HE

p &1 #4.046% (Industrial Value Chain Initiative » IVI)& g = = »+2015

E6Y o d P AEFAEG B KEgA o VIBE 22 phatar g R

AR P Eu B e 450 P R E AP DL B3 B ¢RI R R
W ERKE I WP o 2R - B XR TS T U
Wi E A £ A & ¢ ¥ o F|2015F & WE S f f FE53 % AH

C26RF AR EF CTRAREF > N E ABFRE = o k0 p

AEFENH L F PR E (6404 MBOSCH ~ SIEMENS ~ BECKHOFF % = &)

Se r IVIBHE o BI2-48 4 ~ IVIFH R chi i ~ T8 33  p AR ehE B

N

PN
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- RICOH
YAZAKL  yAGKAWA g e
Mazalk A mrsussm

Ous Technolagles. Your Tomorrow AT MITSUBISHI HITACHI POWER SYSTEMS
{m} Nakamura-Tome Precision Industry

THT mosteo sous aronss Kjbma FyjiTsy b

TOSHIBA MATE )
LOKUMA =i . & KONICA MINOLTA mazma

A ELECTRIC
ﬁ Mis““i Changes for the Better E Fl.ljl Electric e

SUMITOMO

omron - ELECTRIC
Sensing tarmorrow ) BOSCH TOYOTA I;IFOFDA

Invented for life Fowar of freams DAIFUK“
B Kawasaki SIEMENS Always an Edga Ahaad

Powering your potential
. DENSO
R swesese: JTEKT HITACHI
YKK |“j ) Inspire the Next
NEQC  ceesttiog - vishie il YOKOGAWA

SONY Panasonic NISSAN MOTOR CORPORATION

KOBELO mikon [Tl © <> @ unm

KOMATSU

744 &R ¢ Industrial Value Chain Initiative (2016/04)

W 2-4 |V|Bﬁﬂ’[§§ﬁ““}"fﬁ ST F S éﬁaf"‘?ﬁﬁ‘it’a\f’

VI8 B B 444 1% 4 (Key Concepts) ¢ 4% :
1. & i 2 e 3¢ (Connected Manufacturing)

U g 2% T FREME G PP ORTLARBEEFRT S - b
& #% (Cyber) 22 § 2 (Physical)4g #

S
k.
=
&
3
%
jud
=
w
ot
&
3
i
e
I
TK

2. X3 eiE % _& (Loosely Defined Standard » LDS)

"R TR AL AT WA ET RS P TR EE L
AR U R A B o FI VI B R T R R
RF R R o TS SAEd BRE L RIS ERDL L FHm T

4] J(Reference Model)

PSRRI AR F R ST LMY P B
B ANTERTHRYAT LA FHERIRAAD B L WUEN S
A R EAT LA R G EIRE R LA R AT

Bk Bt Pm e AR 2 B BN AR -
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3.2 4 % & (Humans remain key)

IVIFEE 35 AR WA 2 7L N § Bf B g, wH &
75J4°*lﬁgﬁd%7%£ﬁ?%?1ﬂﬁ%z SRR E R
Fllt A A ka4 A kY o A RARIEEMEE - TR EZEARAETI 4.0
kA gL E - Kiho

IVIs Bt ddadena iv2. - §2& 2 %3 F 84 A % % (Cyber-Physical
Production System » CPPS) » iz~ 4t W1 £4.0e0€ & % B4 % - IVIFE #
ExRBAt 2D AR > R R AW EE P AW L FEE )

2 gk
& ¥(SME)1CPPS- iz #*CPPSZ & st B A BB E 9 & X B * 42 £ ¥

I

%mﬁiéﬁmé&ﬁiﬁ%@ﬁiéﬁa#ﬁﬁﬁoiﬁ%%ééé*%
< f@mﬂﬁ& B(WLAN) » i 5] shysss fi s34 (] 4oRFID) » 12
% pehitd 5 B(OS)H AT o @ CPPSHE Misc ¥ B & 36 @ A& (2 4p M 2 A

I E)TE R R E T R TR R R PR i R (B]2-5) o

MFEREERR

Cyber-Physical Production System
ABERISEHE EP/J\&!.‘H&;::?E hRIRIERE

Large ) SME C_ng'ze—>
Manufacturer Manufacturer Manufacturer
“ Kyushu Area [ m products (work) Traceability
% Qﬂ_{l % L!qupment Traceability ]
|l Information Traceability ]
& Reconstruct mant: Tohoku Area | | IllTechnology (IP) .Technology (IP) Traceabllltyx

facturing line as parts Eﬁ

\. Wide Area WLANi
| @ Indiv. Identification Tech|

| @ Secure OS Technology

New demand generation by fusion
of real and virtual worlds

744 &R ¢ Industrial Value Chain Initiative (2015/12)

W25 IVISE %232 2 4 mH#
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B p R

F-F 2w

cATERR DA ER R A Y L2025 E PR A B E2Y ART LR 0
TR S DFRRFEES Y UFERREATEUAIENT R BH T
WH R E LSS & Sk £ (Sl System Integration) i 7 o

EMehp ke 7 RN M g E SR
® WA E(ML P ~ F):2-35/& ~85/= &

o EFTIE 25/ 633k

o WM ATt ¢ ¢ 10~158/# « 504/34
o B ¢ 1 40~504/% ~ 150535
o FNE & 1 1-23/% - 65/34
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'v

4

FEBEATRA

PRABREL AR RERASEAE AR d 2 R ER LY R
Bod Erarefamtid g P RABRaeRLIE LI aFymn- > &
PIATREAAG A BEARR o2 Ry BEF& L AR FF q‘\géﬁ ,
2TREAS EEF R cEpE AT R FORFE -

PR AR ARG B D FARRS S T A A P MR S
BB L S KB H RBP I ERBDESRSD o £ H LA BN
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Bt s g s pd FARETEF PMABER o @@ B BRR g ER S

Rz B ATIHEIRALEII TEIRT

BB B A B T 2 ﬁ ¥» 3 (ECFA ; Economic Cooperation Framework
Agreement) p 2011# 1% 1p A= § 5 » A4 L 5 1004573 7] » & I e & -
EogT& o e Fla AIRTFM > R AL ETEIBRRDE T2 A8
DS EBERE e e
AR A F700~800% F FRE o A A A1 B4 F 655 F Fib
BoEa g ahEBH AP RLRFH 2 BB REL ALY RIRLM R
g S EE Y g d F 5 B 2 (FTA S Free Trade Agreement)# + b 7 €
SRR

FALZHEBETIHIREEIY FEIRIZIB LT XYL 25 2 H

‘a\ﬂt‘—ﬂ

%_(CPTPP ; Comprehensive and Progressive Agreement for Trans-Pacific
Partnership) - il FLlpag o it A FEH S gL 4 o

R T+ T E g 23 % (Trans-Pacific Partnership, TPP) 2 # T 3 &2
BEEBEFFRRL) DR FEL2IL EFTASL 5 PR 22 A W
FHER P A A S RN BT R AT B RT IARe TR
E0F ~FFZREFIZA > HY 2 F A ARNILEDFTEPE > §AHAY
AT GlAZE3S 0 HAFHEL T S o - TPPH f W*0104£107 5p 3
Ty, T 105#824p ER B o B E R E B A106£10 23p
T HRATPP» HTPPig = & ~ ¥ o

Bp Amfiiedad T o ER b nd 4 11 RS G552 BTPPE A %
HR A EME EHK o £ FEH TPPE e % ; 106&117 11p » TPP1L
R B AS S R EAPECH S § R A L BP0 2 FPe RE S

» ¥ TPPez & 5 T+ T X3 > 6 24 % %, (Comprehensive and

3

Progressive Agreement for Trans-Pacific Partnership, CPTPP) - CPTPP ~ ik ‘. 3¥
RTPPE ¥ 2 N 7% > e RTinig * 2238 ik 2 WE Rd pr» 2082 > p F ik E
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1560% o HELIR T A0 A vk o
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o & & #7#50~100 %% R
o JF & 5 £ (SMB ; Smart Machine Box) : 3 j 424 4,000 &
e = 4 1 & £1000~2,000, > 3# &k 5000 -
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Do 2016-2017E MR EE O4ET

« 2017FaEBmRALOE254F5T REFEBMR21.1% - BITEEHSLHR ; e
BRI O1ME3£7,79218 7 - B EFEHMR14.3% °

« 2017FaEEMERBORN=ATHE : F—APEIAE76.985%7T - AHO30.3% - WEFEK
’48.7% - ZEBFRE " - AHO16.0% - HOE40.7E%7T - R EFRHMEKRI.0% - HAES

= ¥ H:'ID'TE].671§¥TU r IJ_'I_I':EJ 16.6% - Eﬁ?tﬁlﬂ,ﬁﬁﬁiéﬁl% J SEEI(Unit) : US$1,000
HE= HOBEXR/tE 20165 20175 2017%/2016%F
Rank Country E3 [
£%i(Value) Value LEE% Change(%)

S&tTotal 20,978,789 25,404,581 100.0% 21.1%)
1 hEAREChina 5,167,847 7,686,740 30.3%)| 48.7%
2 ZEUnited States 3,734,727 4,071,682 16.0% 9.0%
3 |B#Japan 1,447,510 1,665,786 6.6% 15.1%
4 $2EKorea 950,338 1,127,121 4.4%| 18.6%)
5 i Vietnam 961,430 1,046,074 4.1%)| 8.8%
6 EEGermany 609,974 680,495 2.7%| 11.6%)|
7 ZzEThailand 620,056 651,955 2.6% 5.1%
8 El/Elndonesia 415,156 607,738 2.4% 46.4%
9 ElEIndia 467,063 565,397 2.2%| 21.1%)
10 Fr N3 Singapore 457,936 535,320 2.1% 16.9%)|
11 & EHongKong 521,510 501,323 2.0% -3.9%
12 7B Netherlands 380,321 467,810 1.8% 23.0%
13 FEAFtaly 319,759 438,648 1.7%) 37.2%)|
14 FHR g Malaysia 389,300 432,050 1.7% 11.0%|
15 B AFZ5Australia 356,325 381,777 1.5% 7.1%
16 5B United Kingdom 252,780 316,359 1.2% 25.2%|
17 SE2ZE Philippines 328,706 295,149 1.2%| -10.2%
18 19 5 Mexico 219,195 258,369 1.0% 17.9%)|
19 flEACanada 188,126 218,458 0.9% 16.1%)|

[E#Others 2,521,770 2,736,368 10.89 8.5%

HERRR SR E L O 45 H3(2018/04), =t T 2B 2£/2=(2018/04) 14
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18

2017 EEEm L O BEX 2

SEAEI(Unit) : US$1,000

HE& HOEZR/ME 2016 20175 20165
Rank Country B0 % 2017%
Value Change(%)

&5t Total 208,762,831 229,453,109 100.0% 9.9%
1 [EMEUnited States 22,608,736 24,979,752 10.9% 10.5%|
2  |[FEIARFEChina 16,869,626 21,303,242 9.3% 26.3%
3  [&BEFrance 14,666,928 15,134,784 6.6% 3.2%
4  [EE]United Kingdom 11,175,263 11,905,032 5.2% 6.5%
5 |[EKFItaly 9,429,646 10,420,530 4.5% 10.5%|
6  [BEihF|Austria 9,470,084 10,052,725 4.4% 6.2%
7  [iEr#INetherlands 8,643,451 9,596,817 4.2% 11.0%
8 |K®EiPoland 8,442,183 9,117,377 4.0%)| 8.0%
9  |[FAPEFSpain 7,330,493 7,590,296 3.3% 3.5%
10 [FE5eCzech Republic 7,038,261 7,379,321 3.2%| 4.8%)
11  f#ZEHrRussia 5,628,838 7,056,456 3.1% 25.4%|
12  Fm*Switzerland 5,751,080 6,027,869 2.6% 4.8%)
13 [EEFJKsBelgium 5,379,173 5,851,027 2.5% 8.8%
14 [®F FHungary 5,363,809 5,693,640 2.5% 6.1%
15 |[+=EHTurkey 4,977,724 5,200,406 2.3% 4.5%|
16 [fm#Sweden 4,388,554 4,945,863 2.2% 12.7%)|
17 |EfsIMexico 3,422,449 4,063,967 1.8% 18.7%|
18 IEDIEIndia 3,409,952 3,661,326 1.6% 7.4%
19 [8&EKorea 3,143,449 3,570,357 1.6% 13.6%|
20 |[FZDenmark 2,786,498 2,947,418 1.3%| 5.8%

EL{thOthers 48,836,634 52,954,904 23.1% 8.4%

HERPERSREL O 45t B #§(2018/04)

B

et T2 [EI /2= (2018/04)
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2017 =B m L OB X 2

S£EAEI(Unit) : US$1,000

HE& HOREZR/HE 20165 20174 2017%
Rank Country HOg % 20165
Value Change(%)

A&t Total 150,081,670 | 160,014,931 100.0% 6.6%)
1 [fi1ZAKCanada 33,998,771 35,727,490 22.3% 5.1%
2 |EfSMexico 25,971,617 27,830,112 17.4% 7.2%
3 |PEIXFEEChina 9,628,064 10,841,371 6.8% 12.6%
4 [#EEKorea 5,713,501 8,319,037 5.2%)| 45.6%
5 |H#&Japan 5,313,882 6,474,106 4.0% 21.8%
6 |[=EGermany 5,139,186 5,737,494 3.6% 11.6%
7 |[%EUnited Kingdom 4,425,396 4,718,469 2.9% 6.6%
8 |&ETaiwan 4,984,883 4,605,494 2.9% -7.6%
9 [FrNsESingapore 4,029,452 4,423,395 2.8% 9.8%)|
10 [BAFJaEAustralia 3,302,194 3,723,362 2.3% 12.8%
11 |EERJESBelgium 2,725,467 3,031,359 1.9% 11.2%
12 |EEfaBrazil 2,750,253 2,947,438 1.8% 7.2%
13 [ErENetherlands 2,695,989 2,868,297 1.8% 6.4%
14  EAAItaly 1,599,561 2,129,968 1.3% 33.2%
15 [ENEIndia 1,673,604 1,704,887 1.1% 1.9%
16  [Ffi{ak S K ABUAE 1,904,911 1,691,532 1.1% -11.2%
17 [[#RiEArgentina 1,224,705 1,352,655 0.8% 10.4%
18 [&#Hong Kong 900,660 922,332 0.6% 2.4%
19 [Eflreland 465,547 466,055 0.3%| 0.1%

[EfthOthers 31,634,027 30,500,078 19.1% -3.6%

HRPRIR BRI L O 451 3 (2018/04), =i T ¥ E) 221 S(2018/04)
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2017 HA#Em L OB 2

EEREI(Unit) : US$1,000

20

R HOBEZR/ME 20165 20174 2017%
Rank Country HOgE % 20165
Value Change(%)

&5t Total 120,545,283 134,592,759 100.0% 11.7%
1 =EUnited States 26,835,702 28,864,197 21.4% 7.6%
2 |fh B ABEChina 22,513,224 28,727,328 21.3% 27.6%
3 [z2EKorea 9,700,482 13,362,024 9.9%| 37.7%
4 [& & Taiwan 8,444,913 7,544,672 5.6% -10.7%
5 ZzEThailand 5,972,386 6,044,127 4.5% 1.2%
6 i Netherlands 3,876,715 4,085,042 3.0% 5.4%
q EN/EIndonesia 2,910,448 3,437,002 2.6% 18.1%
8 =B Germany 3,119,105 3,236,102 2.4% 3.8%
9 # AN Singapore 3,029,007 2,998,610 2.2% -1.0%
10 [#ERgVietnam 2,324,101 2,581,123 1.9% 11.1%
11 £ S Mexico 2,264,265 2,562,998 1.9% 13.2%
12 B United Kingdom 2,233,452 2,546,091 1.9% 14.0%
13 &EHong Kong 2,025,805 2,299,437 1.7% 13.5%
14 ElEIndia 2,452,651 2,286,790 1.7% -6.8%|
15 SR EEMalaysia 1,921,576 2,132,865 1.6% 11.0%
16 J%EdFrance 1,538,921 1,751,377 1.3% 13.8%
17 B AFZ8Australia 1,411,955 1,521,860 1.1% 7.8%
18 T HHTurkey 1,155,721 1,155,194 0.9% 0.0%|
19 fJiZAXCanada 892,604 951,903 0.7% 6.6%)

HithOthers 15,922,250 16,504,017 12.3% 3.7%

HRPRIR BRI L O 451 3 (2018/04), EE i T ¥ E) 2/ 5(2018/04)
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D e & B

VS. © LGB
23,571,990 126,520,000 .
AR (20184810) (2018&3810) b
2017 ML :
OE(EE5T) 256 1,346 1:5:3
2017£-iDP 5,793 48,721 1:84
(=E)!
2017 Ai_él 25,980 40,850 1:1.6
GDP(37T)

HRER: B A#5t/5(2018/03), P ERE A 5 BN 4B(2018/04), FRIE H O A 5T 5 #5(2018/04), B THRX A S
(2018/04);IMF(2018/04)
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Shaced states have major particpants

e
Ougtal !
n Monufacturing USA Institutes S : 1 300?
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FNTZ LB 0O EE 1 54 oo [

RRE RS S RIERIF R (CESMIN)
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- EEZHIE(Smart Manufacturing) B BIR RS EELE N AHZEEISEN N REER
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Glass Micro-electronics Metals & Fabrication Paper & Pulp Refining, Petrochemicals Plastics

FRZER | CESMII(2018/03); THFTIEK (2018/03) 26

Bmm o spipmse A RBTEE(ARM)
T ‘o
—.aﬁn

2017 % 1 B « FRAEZEEAZ(Carnegie Mellon University, CMU)EZEER5 IS5 TS 2/

Eﬂﬁﬁ@ FFEFBIUMTHAE "B AFIEBFAEPR ( Advanced Robotics Manufacturing
L Institute - ARM ) 4 IERARITL - BEPAIREZEITZZE (Pittsburgh) ; ARMMEIIIFRBERAR

BEABRYBABEERTAANRE L - HERANEGHRLUSEAE -

ARM LUERFIBUMERRBHOEMBSEA - TR - BilfH - VIAKEEE 84 XTERER
(ex ABB -~ Aribus * Amazon * HP * Fanuc * BMW -~ NVIDIA..%) - 39 R/ BIEMMAISE
~35FRTARELAR « I3 FFEIRERE « 10 RBFAMS E1£23]1 EAMHEEE -

il 4=]

- ARMIG 12 A2 585 TTH 176 AU MEE A LB RERHN S - DUIRIR 2 B SEI MIS RO BB IR (A E
FTEIHAEE @ ; BT ERED)\ERERBEANRTREERES - TERNEB2ELNE AN FE
R AFEROL TR -

918

FTETHERRRBANERE - SUFKEEARERBRBABINESE . 85 X - RE - BF
«;éEEgﬁ PR S - BEAKRRME : 1 - H1EHE; A ( Collaborative Robotics ) 2 + RSB B H|
ik ( Robot Learning and Control ) 3 « 8I51%{E(Dexterous Manipulation ) 4 « B & i B1H#8)
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