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FEASNE HY 712 dgozel QX Heu A% HUS FHAOE 719, K]
Ao AFsHe AR 5 ol weEd wAolA AREE Ao] A AoR oA
oh RS 7S Rofd 4 gl AEAE 719 o] Hemg o] A7} Hofof & Aol
w, o2 918 WEWS TGl Alet We] Sell ofsk AL 2l opie] Fe] Hojo
Aolch, AR AYEA 71HE FEAFS T W AFORE] 112 UsHe oS3 4

D d=xAG5ENEd AIAT2Y(E-mail: ghwang@krivet.re.kr)
2) =AY TENEY AYATHLE-mail: ahnkook@krivet.re.kr)
3) AL TEMNLY AT HE-mail: kjw32@krivet.re.kr)
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I &4 A7

L &A A7

< ASBE 7E gte mE AEE T 73 tigt 7vet FA AR V&

ko]l 2l ThsAdol de & A, 2l AP s st 9 o Bad <
g F4 T ZAZE A mElEooF & Aotk B AFe 2 7|& Wste T8
tiated, olo] 337l Ad APYuSTH] WEFo] ojusf ok s=AE FAsH, AA)
FAE = 1S AE 9 Aol tid FF AH FFS AAdstaAt sk

ASAR 7lgd U o= “zte] nAdF FR A2 DA, FqE FES
AFste] o]& ICTE Ball Fd3t= 7Iv 7€ 2 AAEHL Jokd By gduix o g+
AF AS(AL artificial intelligence)o.2 E2l=d], Qg Asoldt Atz oz kAol
ARE 7t EA|, S Azgd 93| whEoldl A, F AdFAA A Ldhe Ao
2 wolgoAn, dRtAow WE AFH &= Ao JPgHETY

olHg 7|& Wl EF Lo APuGEA et ArjE & e B AE Fol

1
@M% AN Hams L2IAE of| PO Ae] Folof FHEAN

- $7] 5% wAd UuEE A9nsEd B4 9 zeode As 442 Bl
ohw Asle] Wasp

- Gt S AEase] 22 ol @A ol FEE o] FojHqof =7}
Al
A

MR
N

)

7
!

4) http://www.aibaduk.kr/sub010301, 2016. 8. 1.
5) https://ko.wikipedia.org, 2016. 8. 1.
6) o] AEEL 20161 SF T wH SN TF oA APus Fofoll diste] A7]1= At
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I AsAHE 7|& 43 2 A

. ASHE 7€ 43 FY ¥st

L ASAR 71&3 A4z 2y S

7 ABRR 7140 Hops we

S0l =9 E%la, 1956”01] o2 A= AF Aso] ShE #okr SolMth ol F dF
°

Ao D27 Al =H, 273 0]% Asq coJHE Fo| W AA el 71A 3

&(machine learning), 918 417 3] 2" (artificial neural networks), ©#d(deep learning)
= AAH A& sk 53], 2012 o)A Aol A Al 719 g7]4 TH s 7HA
< HHd HZT AHE AEY, ARl QEU § QYUY 4 F AlA 7E B T

o= gedel dad g5 tolH | Hekd A3 oA Al 4F< B ok
20161d 3¥ 20| e AF AT &t AA vlE AT o MES 45 1=

ojZitt o= 3 A AA, 53] fEluTte A Al 22 Aol el 2A =3t
T olm) 1997'd BMe] WE HEF7F Al ¥ Jkagz IS o)Xl ul gl et
ot} 2011l BMo] R k&2 TV A4l AHYolA d&Hoz T -3 A
A A AP2E olFH. vhsolu Az 43 bllA o] Fof A= Aol AN, Al
Yol Me 733 A4S 2k A ol9jd wa3 eadE ¢
T 7S ZkFojof Ftt oY AYLoA AL F5& AFALD H9A

o g O]U] /11]74]—”— Ae Ase] ddel 2A sk JNE FEelith

o 3

S
rok
e
2
i
o Fe
1
ru?‘:
4
a2s

o Ae #57} 18~247) vttt 5 "= ~01“rﬂ}— o] WAL 19589 A 32
T olE) 50d ol wA o ity A A £=o) wiFE A
Golme]HA dAA9 e, AR 589 2315 okr]atAthDeloitte, 2015: 15). A=
AZEY 0o Byl 7 olAs 1YY E £EWS F7]9 9 MBE 1E 4= Q) A
= BT o2 &2 HFEE0] &g Ab=ol AdHel dHUs S8 BEE

o
R
oto
filo
4 B
N
(o
ftt

w33t Zlo)tiSchwab et al., 2016: 56). AFE UEUloA £83F 98-8 st AL vt
O|ZAERAEEUH, ol 2 HvE AR 2 FAV|E 22§ wEge} T
BE 5 As T2 AME ARG AX HE 9A] E HYy ol E3siy, dr: 2 Y
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As R et v AYuSEd TEFA

2 9tES] 4 HEftells &R8kA] Geth o2’ A S0l ABYl AAHE Aol
BEe AFshe el HolH FAl W48 Aol 7hsetAl EtkSchwab

oy

et al., 2016: 65).

ASAR 7€ 2 ZRAME 714 Ayt AEHIL vk 2] AdolA 71 o
HE 7€ A AL Ve BAT &8 AEF AF 71YEKinecHE 15098 T4
T Stk 4= NHAWillow Garage)Atll A & Al-x]2F 8] A2 25 HER
(TurtleBot)& 1,200€29] &2 tHFord, 2015 30-34). o}=2] AT ZHEHEA
(Rethink Robotic))A7t 73k M8 23 W ~EBaxten= A" A7 28 22
FOEMN NEE A4 FAYNS THAZ F e, 29 22 Do ZYa e IR
(cobot, AFga ¥H3) date )oK Deloitte, 2015: 17).

olgA JAF AT B 7HE Adte 2E E8&S Z3AT Aok A ZEA]
P olElE FEE AAZG v8e e ZolAR mlo|ARZATEADL HE

79 E ZAE MLstdy, Jdu2Egd HAlMd(ndustrial Perception)AH= o

g AT %” A EH7EERY] PYS Tl AHFAAE AT FFo ZHT 7
2t A 2015: 30). & AT ZRY2A A= IQ8F F2o

2 g3 FE ANoR FHS A]Z:_ T = WAHE st tiFord, 2015: 31).

°x
HI
o
N
2
o
fry
btz
;‘}
s
O
Q.

NGA A} o] & whofse] BAZQ 28 z2gmloa HAAZh o] 23| 4 A
Ae T8 bt RE £20B8 £ZE 0] EREe] 4A FA NAT F
25 NEY] £F £AZEY ] FHFOE A& Ay Atk AFH JAE B2Y
FF O57F 4% F Agsta AHgsly] g z2 3w E74A Ade] HH §

Jol7t EAos SAtA WAL 2RE AP BF AxEgolsl F
ShEdlo] $ES A7 TUY 5 ek ROS 78k £ZESo)E ofF] &

of QI AN FAE 4N 49 AYAAA = e 28 fFelAclAL
o HlobEE 54 350 558 23] TRAOR BASE 4l FEe| 9
A= Ao|tHFord, 2015: 32-34).

ﬂ.l_?{_:
4
a2

A 2R AETlAY HA Ao F71E FAF ARAE Holw rk oleF
T
L HANE 45 7] GO oA WepHel AZE 2ROz WAL Yok
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2

il
k%)
Lo

T st dA) At ZdiFE A4 e B4 Awe ARl WA
A B3 QUth E BA Uk [FHO A4 7|&d
(Deloitte, 2015: 17-18).
2R ggs F8E ¥ 7Y shue 429 FH$E 2EY2(cloud robotics)o|th. ©]
= } AFEE o] #A7|= Aotk 1
S & F 9lon, A7t 2
27 = 28 2ol Azhd
AFEgd wEeY V)se] 24 Fotx: HER 2RO spAo] A £ Qi oy T
25 3] FAl AZEdolE Jado
3 1A A ol&s FAVHE Shgsta S AS
F59 A4 22 Az F&Ho Je BE ZEAA SA AL ojHe HA
& 71A ggo] &olatA o] FolxE omgtkFord, 2015: 53).
olg1d F AT THL FFHOE Az} ik ~ntEStE AAHN F, 0Ty
ST AF A AFE o] Agte] 73 AAlo AAE HE
go g o]Foix= 7 AAHT ot dHE H5Y9 A2E 4.09 718 A%

Ho

u

20

0
E
rN'

o2

e

B mlo
>

2
2
v
QL

23
rit,
=

N

i

A2 ]I

pors

=
<°

—_

A7 Bl B AntENE BEE AF A% ATAE AY AL ATE
UG Avfolth, o)A ABA AYS BE A% YT, FE, MY 5 A A REAA
A A AR A%l D HolthD

U AR Zed A4zt by w8

) o] PRE F2 Y714 J& WEE A
sH9, 371 7183 AZe JA A ALY A4 89, 2719 $4% =5 Ay
gol % A3 A4 A, AFo) W =5 22 % AEE 717129 HA of
AAL A 4K B, old@ W Fol SelolAl oln %% Agolth 1),
ICT 7140l ols) 2 So] W AF=AR AR A4 HHohe Do), A% Y
(o) A¥lz EdoS)e] AFHo] AT SuAFE A4kl o]

oAl 7Pd-Ad AJAF Al 2~El(cyber-physical production system)o] 7]¥HS- o] F= Ho] Xﬂ

2198-942016), CES 2016, F&4be 47]&=3 AR,
8) A4zt 2k ol oigk Aol ool - 192014), AW AEAATAQR013)& F=3ISTh
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47 4k ¥ o] A oltiKagermann et al., 2013: 14). o] ©A7} HA Al&d oS 5
B|A ALt v 8-S Aok Wk o) [oTe} [0S Ao 2 7|4 22229 Aiko] s
sHAl "tk olAl Z1AIZE 222 AAHE dta, 3 AL FElE, A9A s
Heldte AvE JERE AgEE Zlolth

A4zt 9] HEe AF A%, A S, 2REZ, Ui, 3D ZAR, §4 3%, 49
1 ol Sk slol AZE AL A1 WA A8 A BA, AT 2

o

]

A Soll 9T vAE Ae T 53], AR Ao A4 Wakel 7 2%
F, Zrkd B F2H-E 7)E, HEolE e} A el g, AdyA 7, A
JEMU, &nA a2]o] ML o] Al 43 44 HH o] FEA7E 2 o tWEF, 2016:
9. Ab= YR HFH ugo] o]Fojx|1, FEPER FHE TS, HHolH =
Fo A8t Ak o]F ol AlgdolAdel 7P*J€}H] Ht

olglgk A4At 4+ W EAL ‘xntE’ il BEE F QS Aotk AntE A

= ZME 34, 2PE F, 2rE 2Y Fo] 7otk Y EY AR dAE A2 U

P

o

Yo 2 HolHE AL = st Foix ARl melA 2E Ao A2 EA-S 75
S 7YY F I A2 Ax 2 F5 3ol AHUES T3l A AY4E Aol dlo]H
2 e FAHoE thAE Ao thSchwab et al., 2016: 57-60). AME OlEiLjJ(IoT)TJr A9H]
O~

A0S FAHOZ 23] BRNAE Bl A=, 717 Avl, HE WAE o4
So] HE JRE AEOE Fauol HAe BE A9 Ay SR AEHO
hsal B 2nte 24 Azt 99 Aol

ol g ZAlo] wxo] Az HAE FARl BAL It 2EF 409 SAL Fula)
of tHlE sl UTHEHAIE 9], 2015). GO 203099 A &HL

NEAQ EAER %% w3 A0 $HAE A%, AR FA A% Ux A%
et Sol A e OAYSASS A74E A2ED ZA)), 8w ICT B2 1)
dolEle] ACRtE ol HolE Brel AgS AT T AX Y 2D 5
Z3FHTHUKCES, 2014: ix).

HUH{M

Argstal itk J1E A, ZRE X, AR JIEY, 3D ZdH 7)<, ‘i!HlOlEi 28 5 Y
2~
=

A" sk Fxo] A% e A2 Zled hE e A Y AHe A ¥
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I AsAHE 7|& 43 2 A

FARAGE Aot AAd Mz 7lgo e sl SNS2 7Hesislon, 3 2Fs<}
A3p 22 S Aol BV} Al2be 913 Z=AES GAMEE Algsta itk = dd 2
xRl AFUENME MEE 7]Ed t Shsol o] FolAaL 3o, ofojtjo]Fo]
FEAL ok E FAAKmaker) FRFolAM AAlEFS S HEAY A-FSA AAF
Az oHE & Jdon, G ofeltolrt FFIEES AwE Adste Akt
2 A vlgol o)A /202 Z3AtHAtmel, 2014). oA sfo o]def &

ZE o Zinto] oYz} st=dlo] o] FESHA o] Fold Thsdel Al Hl
™, o]gjdt =0 FYL V& o|E7) AXE Y HMEVLE U HEVF T2 F
S G9E o] FolA = AolojA B Thsde] & Rk ofdgt A o] &

< At e Aotk ol# @ stedo] Aol UliLTJr Tae THCE A AFst
O

on, ol uztel Hare tridE2 olHT B4 ZIdE=2HH U Aol

)
N
ofr
o,
f
~
>
1o
fot
R
iy
=)
gl
R
o
)
ofr

3

ASAR )% B4 D AU A1 el wet Az 1o FAZE AAD Ao
RS YAt AFHEA AR QAT A7)E 5 AST
Jehta glgel #551 Ytk SeU S A 7

o
e

129 S7ket gxA o= 75
4 2 =Y 3 o] FAsE FAVE BEH D JuCTshd 9, 2011 &8 1L
%%, 2009). Autor et al.(2003)2 ml=r3} FRiolA FRS A7 AFEY Z1Ad <
& A= 922 B, Jaimovich and Siu(2012)% 118 {le A7) & o]FE vt

sle 7hd FEg Iz dAE ERAsHA ol8d FA= ASIZE AAF asdAL
Z K (SBTC: Skill Biased Technological Change) ©] &9l

il O ]
tinl o] 2% 7]6k 7|4 WSHTBTC: Task Based Technological Change)gl 3 &l & th.
AR5 7|E 08 @EshA o] FolAE AAAR] I SAHA dEo] HFEY 71A
o]

o3 g AoE ZHAAT, 2258 F 0 H7F A L3 SAAJA L=
T oz ;(]};‘,4_ ZHow L
=

AAE AFHE FHHA &S 452 AT & 30l Q?_IE]EL %‘E}(Bryn]olfsson
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of AstAl | Zelth tteF ojd darg]Fo] SAAM 7t AT st e 4] o
T, B ANE S wkgy O de giAlE § JekFord, 2015: 17). ol HE
7k, el H3AL, kAL 5 AF VEAE AR 7] wgy) G on| ZHE7) A

el
Shick the] o] ol HE o3 Jbssn, 14 FelHel YR W BA o
7] W&ol g9 dAE7F AFEHE A2 7sA o] F38kcHFord, 2015: 18). # ol
AF A5ol WE AL A AL oha, AT Asel tme] 2@ AR tAG
T g @Ae o wEha Atk YTIAE 20308 RS dlZsuA 10719
Zo) St 9F A 2R 15U AP

K=
L

2
A
ol

o
o
i
QL
2 r
rir
=,

SR Nee HYel AY 43 A4l HRBOTA BE Aelel wE s

u]-$- A tHFord, 2015: 19).
gro] ofyk Mul2g Bl o} A E a1l
Alz=GRt obyet Mulast s s FsHA 2
a FEHAAL 54 Alzst Aol 2R 9df o] FoiA 1
ThY = 9B 2y Ao 262709 HEE M A FeHKura)s Aulolo] WES}
Z5 AA7 ARRE MES £7] AXYETHE HAse &
g AFoR It aAES 238 B E FEE 3, AAE

AR W HAE A 23] R0 W Eeth A2Ee AFoE &
T HAE AAANE st Fgoz S BIUTHFord, 2015: 45).
Aol tE 4 AU FU=F gon, ¢ A5
& A7)} 7)1 exart Aoz AAstal JIthiD o] A

ol WiE B 7IA BH T AEE A% HolHE Yoz A
=% 582 oe Fska ltkFord, 2015: 51-52).

o
N
W
X
B
K
X0
D
2
K
O’PO
= r[o

1> o
gy
tlo
2,
2
ol
o)

3
i
N
i
rlo
rO
An)
ST,
2
re
iin)
in,

Stk ofol ezl wjig

9) "= = 5EAITL 202297HA] 71 B AlES 188 Bokz ‘g2 28] 9 AN AR B 74
FtHFord, 2015: 43).

10) ¥ =5 E5ATY AEVFE2 20207HA] Awg] e’ o] A2 E T MAR B A E
&S Zlo g d=3FtiFord, 2015: 46).

KRAVET SIUsH M - 10 -



I AsAHE 7|& 43 2 A

FUNE B 35 22, Aol 79 EF AES AR BYST g B
3 MRS AESHE 23| AEe] o FolAL Ytk o]PF ZHL Fokw AFA Y A
85 80% 29 F ol AW AEE Zo|v] BAL BAT 5 YA BFord, 2015
57-59). 5 olUe} oleld 2R AAH Y wFAe BB AYA 5 =59
o o]z W gl BEL At

Olﬂﬁ& Hehs ol BEHR] S vE Ao HriE e, oy 4, =at
oM Azl ZE Aol AARL, ek g

125
AFEE A= ok = 3D =4

o =

Y 5 =% oA /1% SA% AU 588 AFE HEE A2 4% dae ga
7 AW AT, AARY S F7hsk ZHE2 FA 5 AN A4 AT
7 AASIE @ obed BA @ AN B QAYES AF AEUS) w5 A
E32 F0I5 o] AARCL Bl BAY oA AE AL NS FF A4S A0
%, 20kE A BE) O 44T Aotk o s1% Waksh BAste] wHolE &

X
o
v
)
o
o,

il
R
4
ne
oy
ol
e g
ol
=3
o,
v
¥
Lo
(i
i
»
e
(g
o
olN

7 Zlo] ZidEt
(WEF, 2016: 11-13).

A PAH ] APE|| e 2 Zo] UAE] 4yl AT Zhkd e, et 7]
<, HrlolE B4, AHE JEU, A 283 7, Ay 7dst 59 2010 F A 34
s

B A7) 458 A AF A% Zlolth Bt ofiet AF A5 A S
FEEAO WE, FE Au2e] LGl $RH GG v A S| HWEF, 2016: 13)

WY a0 hE AL 49 He =
A7t A4S 18 WEkE =olsdth 714 AAe A4 s 1E 1§ 3%
3] 9la) cha TYe A B AYAEQKE T2A 5T B o4 /1%, 40%E 5
A -5 W Aol Z18], UpAE 58 ~51 Aol 4o 15/Fel 14 30T 22AE
o33 71499 CEO<, HR WY

WS e AYS A BE FE, AD A5 AL Feol B A
29 A% 2438 BAGT Ash) 5
o elske 1 AAE Lok Hlolth
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ASARA ST R AT EED PP

189 sk 2015 ~ 20208 Abolol] 5.1MNke] & a18 ZFAS} 7.1¥Rke] Fa8-9 Z
A2 YR, T ARl 2835 A 33 dAE A EAskaL itk HAF R
BA I TR AMFAL 180] 10% 1A AojH, Az YA T ZHASHARE o 7]of| 4]
L &AHE gy ol <4 3T AuA] 59 =7} dol JTHWEF, 2016: 13).1D

AA Aoz g S/ ’—‘h’i Junh sl AGaolA st o R0 o
] glolde A ¢ fle 2o Yedth 1 7hedA 448 53] BEgd, 1
gol Zaste A WA ZC FJFHol flom, wEA Frkske STEM(Science,
Technology, Engineering and Math related) 2/ &0l W& 18 H|F5E Ho|7| wjZo|th
AFE S 8 APTS HolE E47E AZE 0, djETA A NEA oA T8
S7HE Holn, o] AFTE AR FAl 7le Il ol 5§, Wt 28, &%,
A AH 2 T o5 gFdA F871 S71d Aotk A%53 dAY" AYgaS 4
Hlo} ICT, &% AgelA Axg 18 Z7Pt 7=, 71%, 2z, oA AbgelA
4% 18 7P ZItE T o Az, A4, B, A s1EE JFelA e 18 ATt
71 EtHWEF, 2016: 14-15).

o8 4hge Btk QIEY, S5 V&, Hu 98 4 SoE 1§ AT 7|

M, HE AHlZ~ A2 oy £49 8 VMR 18 St 71@3;}. 53], 9%

AL e droz vy X I QF AeolA 2oy, A5E dysia i}
2%5E 55 Yol ddstAl @ Zo|t(WEF, 2016, 16).

BE 43 Ao HEA 38k T3 Bsts Yoz dolE B4t
Atk FFo] AR AE|UlF AA e o R g HolEe FFEHE /AAT, ‘T
& 7FsA ke Zlo] dlolH EA7telth 81l 53tE dv) HE7Ph FSHA
Hed, o]E2 AF g4 44 Estd A EE AHste] Al E gt o9 ¢
A Ad 2 24 A AT (AR, A8, YrH A, 2RY2 F 2ok AU
AE7Y, A BA AE7E AE AR A2 A gately Fo] #Fo] B4E Zloltt

(WEF, 2016: 16-17).
A&HOR HEste AYoR 1A By L A Be) BUE /%2 s A Aus

11 3, R~ 8 o] Yty M3}l Aol E4bdo] H Frey and Osborne(2013)ell th3k v]#o] Amtz, et
al.(2016)9l A =T Arntz, et al.(2016)2 AF TS E4o] ofyzt A Ftask) T 48 53l
OECD 271 =71S tido 2 E493) A3)= Frey and Osborne(2013) 172} &) A HF o E 9%2]
Adute] AFaE Ao = skl Uk
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o)

#Hd HYgEe] Atk olHq T AHEL Bt JEUA AR B SRR HA AL

A Ao|t(WEF, 2016: 17).

BCGQ2015)= =< & vzts o= 3 4071 APl o AL 71<9 4

A8 ol2 #sf 209 A HEVHE sdstal & }O*XWVH dFe 4

of 719, A, 9 A, Y A4 AxYdoz itete e Agsid. 4 4

Z3 A A 615 Ao UxtE] 747 AN IT9}F Data scienceoll A 96%F 719 &

Ao & o AR ATHBCG, 2015: 3.

YAz F4 Y A2 FasAT 2] vloly Astaks S74e ZlolH,
5

=
$AwES FasAT 23 AU ojEE 18 oz =
q

)

=} O
TS

B oo

ol
N
32 o

o = A #E g gl dert AEA Hayd: 2 ié‘W‘i HAe 24
ZE Aulz dAYols F7ME oz oFHA. HolE e RARI iy HET)

g
A AT Y =29 371 2102 75 ‘Eiﬂr(BCG, 2015: 4-6).
M=o =EEAALE 202080 st vl IS, St ZOHSTEM:  Science,
Technology, Engineer, Mathematics)oll A <k 9205+ 7)¢] dAte]7l FEE ASZ Yugr
UTHSchwab et al., 2016: 54).
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RS 7] s AR AelA AV
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=
T
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]

Far o]
iF

M3
ste] 4

AA, 3) meh AR ol A

LN

=]

p
.

&9l
72 T

&
sy

k<]
T

A thA
2k 4) v A A AAE &

sha

0

9

atef A4

9

Ay

. 2) A8 sl
A% 2
o BN TE

vy

E*':]1 OO]: Ac‘} =

|

o
U

=]
A7

[e]
=

ofp

ofp

)
K

o

/Kc-)] 3l

1

.

Aol

]

ps
X

s}

o5 JQom(PESh 2007 18, AfA <, 2008: 161), X =<} A de o
ol @l vz FE 5

=

|

A
A

]
H

=

==
=

=
=

&7, 2010: 100). ©S0] A AaE 7

o2 Qla A9le) Frlst Hynn
2 QY51 Qon], A Azt o)

EE
YRLEL o5
_14_

=
T

9
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Abstract

Abstract

Diffusion of Al(Artificial Intelligence) and
Vocational Education and Training for the Future

Gyu-hee Hwang, Ankook Kim, Jong-woo Kim

This study explores to derive the direction of future vocational training and education
in the midst of the diffusion of technological changes such as intelligence information
technology for the next 10 years. In addition, it attempts to bring the implications of the

status quo of education system and policy, and improvement direction in the future.

It will be appropriate to focus on building up the cognitive ability and communication
skills as vocational basic competencies in secondary education, and pursue the practical
ability which is required by industry in later education-training system. The development
of expertise that gives new values should be the main tasks of vocational education and
training and for this purpose, the cultivation of professional manpower should be the
core part of academic and industrial cooperation in higher education level. For
professional vocational training institutions, they should provide the training for new

comer in labor market and for the job changing worker and the current employees.

Besides, due to the diffusion of Al and the advancement of the fourth industrial
revolution, the initial costs for the start-ups are significantly reduced as well as the new
business opportunities are created. The business opportunities are wide open as 3D
printers and Internet on things with Al is being developed, and the diminishment of the
barriers of followers, new business and commercialization helps significantly lowering the
initial costs for start-ups and activating maker’s start-ups. It is needed to include the

curriculum for maker’s start-ups in the vocational education and training.
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