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2 (Patrick Geddes)7} 19104 o] ¥H7be T Ajo] Hshiof A A3 AHE-
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22} At @ golat o= A HChandler, 1990). BTH A A2 2l
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20417100 A=), WAE, AFALY) B3 2L AR a2 WHoR sgel 4

(e}
=
A, MBI PR AEELA, oeF A4S RS Asge] quleio] Aol el
AF] & Y (industrial revolution in home)’ 0. & & &]7]% 3t (Cowan, 1983).
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MEE A EokollA FEHAA yvebdoh o
& A7 ARS8t A Y Aol o]
g3 ZokgelAe ZIdATE daas dHEste A A

(industrial research)’ & YO R2HN ok} 7]go] HoAgd 5
A=d e vtAE AT 522 Bho] A Bayer) AF-ef 1=
ATE L E 2 (General Electrio) A= I H{EA Q] oojth. o]t
A 2041715 AFsiM= 7IsAA S AAISKRE 5 SHengineering) 0] &3
sto] ekt 7] o] AJEalgo] shed Aol ;E AehEr] Al

27 AJEB7IelE Bi719e] 1EEAY BANEE FEsl]

Al vl=3 {3 18709 SFFE 18909 S HF7HA
=& (Great Depression)& Srol 5L, ofof dfA|ste] 7]t 4= 4]

Fgolut 4214 Fito] wlws] WA olelat A FA
G719 AAolete HolX g &o] gEshe Hhale]
A3t = ‘B Ol £(the visible hand) o2 HHAISlo] 1RO
M99 AAE S A
Wolel ST W g eidel 1 S olorka gl
Hpolel, AR, AUY A=, EE AEA o] o7 e,

27 e e dRe BE E HUFSE BAH

o argiste] FWS woldth G ololw HU, mPA,

f
o

o
o

o,
>
JQL e

A& H A tH(Chandler, 1977). 22} AFY

FHol= 543 w5l ¢
Fo Btk dE S0l AlAY 3P AtelA
g=ro] A HFE 18400 45%E 7|E3 £ 1913d&=
14%2 ZF2FE v, 22 7170 592 12%004 16%=, Bl

2 BrekE

L 11%9) A 36%E Z=7}thd=d, 1984: 181).10)
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SHA dEdel, 22k ARE R WE HdRt TleAlLE

SHBHEA AR Aele Zled AA A& Hdo Ve Ha
7

L

Ui Dok Ao ekl wFole WAl o|277HA] -2l A
glofA = oF 2 EA7F Hodoh A& S0, v s Hole
ofFE AAtstaL dmiste HAE Ve A LSl ok WA
Aziel osf sHE e 3RAA dedARE Aty 252
Ager Heoldl dxEE T3 dasder Asdch Aol
AiE oFe oAl o7 A eR eHbEn. aExte AstE
dol owE FEAY AEAE B skl 7hA Aty
ojAY X 3 ®ME WY, dF¥d=m, A, dsh AsA s 22

= =
71&o] &ty ofr]os WA, EIAL AFAA, sty 53t
E2 20| AREol QUth 204719 ol V& HEiAIL

A A A 3 7Hde] 71eo] AlAIA wAute 7= o ¢

4

i
5

204171 kel Soiet 1A} AR 22 A4S o] ejo] E

shube] Bol AMH I Gl Aol AA Y] Ak e uh

10) olet #HRsto] b=o] 4FA3t FPES AANHUE A E(Alexander Gerschenkron)> &
o] Adsr g4 WAL, uAYH R o)A, FE o)Fe] Wasti, FIU

Bl oa] MEE= #3Fo] rtar A &3 vl 9 th(Gerschenkron, 1962).
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2AAFAEL 22k AAHA o] Fof 28}7] %3 Y (scientific and
technological revolution, STR)©] A|ZFE Qltha H71gth 16-174]7] 9]
ey, 22 AFgE Y] st Vled o] olo] sty 7]
&o] dAstE Hshr|eE el MR tke A o] A tHRiche,
1969). olell thall g mEEtAtQl HW(Daniel Bel)> A ALE]
(post-industrial society) S F=SFHA ARS|F=9] thAlo] Au|X A7}
A5k Qlokal ACHIThBe, 1973). HE Q17 A13]e] Adg WIS
A, APGALE], EARdAE R RIS, IS 1980 ¢
% ohE vl EE(Avin Toffle7} A1E4E, A2E4E, A3E

A8 FLES A ALY {AFTHTofMler, 1980). -2 1989 o] W7t

=

=woll A 33F 71 olgk &olE AMESH7| = FThBell, 1989).

H o] gAY EER Y ABEAS o]Fo AREAS Y
TS oulal= A H & (information revolution)©] 2+ o] 2 A 5] 4
ok 13 A E P 23; Aol Akl Ste] sidEtehE, 20
A7l FRke] AZRElaL gl A2 ARIME E3vhe Aol
olo diafjA HE A= Avst ulE 7FAA o 17|
AA o2 ARJEAY YEJIE FAsHE Zlo] Fasiths v
o A71H A AAYH ol YENA Y LS Bolk FF
A8 QL TH A 7 A A1, 20005 F43S, 2002). F710F 201618 2] Al A|
BAAEGLS 42 AdE el A GARE 32 AYgE e EAHo
2 AEYed, 1 WES A ARYEEI aA =22 g

Aoz PerEthIN o4y 3% ArlsWe 4% Aiewe] Rz

3 Aol e ojdE ok sh| AAH AAsA el ByuEe 2z

(eremy Rifkin)o] 2011d0] £7b8k P33} b e, & eyl 7|40 AAlUA 9] Fio] F2

3Fal 9l thRifkin, 2011).
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HEA AAG gol ofx stadom ARE AL
o 7|4 t=o]o] Woly 33} bl E ol §olg AMgshaA Tt

32} 4bdE ol Hoto] H= HIFE = 23 AIAHALY A=l
7 2 42 oY o} (Electronic Numerical

Integrator and Calculator, ENTIAC)-> Bt X & AANS B2 o2 19464
of M= ATtk Hs2E Al7]o] =o]Fk(John von Neumann)>- 357]
Aol Bagt golHE A + e HFHE Mt 4A
oA =g WA A 2 =g dmehe ded =gk
719 HAadHe AT 22 ol Urke tE A 3F B (mainframe)

=3
R, olE FHIRE 72 AR, I, 7Y, 22 9

2
© NE AFEY dTo] Frh A (Steven Jobs)2F 21 O (Stephen
Wozniak)2 19763} 1977\ 217} of& 19 of&E IE WA
on, I F & T+ AF SAEHAA & A5S AFAH
olo] IBMZ 1981 | 7¢l-8 7 3% (personal computer, PC) A]%}of|
AYstHA A 94 SIAAE FAHFHSH, IBM 53§ PCe

e AAGANA AL EE(de facto standards) O = AF2] Ok

3
o

A& S0, ¢7IdgojoA 3x A& (The Third Industrial Revolution)S 7243}
Ritkin(2011)]] tf3t A77F SASIH, A X &9 (information revolution)¥ TIAEEH
o

3 5 v (digital
revolution) o & FH A o7} o 7| A th L Q= 32} A EH I fARRE W8S Eal 8l
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th FAlo] MS-DOSzH= EFAAE AlFH wo|A2ATES
1987d 0l f=5 FAISHHA AAAQ 7oz A

HAaEo Iy HgE Ve HEA QT HAFae w
A A E o &3t vl (John Bardeen), . | E(Walter Brattain), &3
(William Shockley)= 1947 o] EHAAEHE 7Lt 1950 off F g
© TE2 BerieAse] Ayl EuEo] BHEA A
AE A7l AAFTE 1958\ 0= EALAL QIAERHES ZH]
(Jack Kilby)2} #H|oJZF U= 9] 1= 0] 2 (Robert Noyee)7} A9 FAo F
%] 8] 2 (integrated circuit, 1C) 9] 7ol AFF et ICE o] %o FA =
7} ©2 F=OolAHA] LSI(large scale integration), VLSI(very large scale
integration), ULSI(ultra large scale integration) 2 HF71 T}

22 A o] Fol= ZIA7IEY MR APEo] AEst
710l SASHZ|2 ) 1952¥ 9+ 42X A o] (Numerical Control, NC)
2 A7F 22 AQSE T, 19629 9= ©]'H(George Devol) ©]
o AHE =R NEFlen, 196990 eIl 7HaRt

B ofd
B

i
i)

A| ©] A} Z] (Programmable Logic Controller, PLC)Q] L t] & (Modicon)
0847} SAITE 223l ZAA % SH(factory automation, FA)OJ| A A
2+sto] AFEA}5SHoffice automation, OA), 7} A}5 3}(home automation,
HA) o2 4 992 gdis) gioh 253t 71«9 ddy o5
W= gk AAAPEA Y] WISl ZEFOR HHREE &AFF WE
bk A3k ju| o] @l A AFFA](lean production system)’, ‘EAE L
EYHA 249 A4 8 =M
1 =] SATh(el g 3], 1994).
32 AP S - A H 7)< (information technology, IT)2] 530

2 7HSE . ARVe2 SAVIed Aol Add A

Z9](Post-Fordism) = O 2

Spe Aol A

Rl
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oz wdoA AZtE & Yoz vHHPnh QlEUle 7o
2= 196999 A Z(Vinton G. Cerf) 50| 7HE3SF oFZ u}yl(ARPAner)
o] Falth 1970@tholl= F+=Yl(Usener), B HYl(Telner), Mofj o 2yl
(NSFneo), Ofl 7l (Eduney) &3 22 ThFet HEAS] 54
1983 0] of=uule: TCP/IPeh= EF ZREZS YHSHHA
e HEHAE 543 Z2EFS AHES s 43, OA
of HA} +&EHA AUl TCP/IPE F5f

H2E YustA Hdoh EIF 19140+ FEAAEH AT
H Y 2-2] (Tim Berners-Lee)7} HTTPS} HTMLS Hlgt o g2 7}

ol AHgsts WAl dESto] =) (World Wide Web)= 7HEF T

]
2

QlE|dlo] Uut A
19949L A3 5}0]
< HTML &A1&
A2 =, 230] 199480 Yl 22A| o] Z(Netscape) 2 H I 5} H A
TEHS AEES YR FARH YA ZE ARESHH R
Tu EgA 2 W Yo r A AAY dAlEE Eotttd
T ARtk o] FHof m= wede FHojAE wEglew, i
Al o] ZBill Gates)= uwjo]I =2
A FAR AUl A4

of 23 E Aol 2000d00= 19 HE Aol
AEUS A= Aol digt 7]8lE Alssh7le ek lEUlo]

—|~

BEe) BrEoR A AT AL

=

e

A5t Jo]git) 1993 0] oF= ] All(Marc Andressen)

5

A E 4+ 9= B (Mosaic)o|H T2 I1HS

rﬂ F>
:(M
,
o
4
rlr
2
[en)
mm
<
©
[OF)
[en)
re
n)

2% BT ANAE ANT # Y= NES TUoR A
QFE Aot} ok |(Yahoo)+= T}HY 2 (David Filo)@} %F(Jerry Yang)o] HH=

a

= Aulzz ARkt AA A £Y Aol=g AAwt &
ghol AQl ofubETAL WA AL Afmub: FHe dol Hef

-
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et ohekt AEel e AFRY MBS Y 4 e MiEEAE
et ojwjo] Huff Alo]E= QI Uloleh= A wiAlo] &
Zh o] &3t AAFAN Y] BdS AAlste] dAE 7S FHh
Ay -8} 7] 45 (biotechnology, BT)S 1973 o] AEim= tfste]
H ¢l (Stanley N. Cohen)T} H 0] 0 (Herbert W. Boyer)7} DNA 2=
ol Aoz BEe5S =2ur] AR AgEstrlis
gF A= 79 DNAC] S0i%le 2E FAREE di=sto] b
olgHo] AR WELE QT3 A A € (Human Genome Project)©] %1 7H
Hoe=A HE 243 APEetrie 7teido] dAsts
7] A& AL w3 dojrt. 19940 Zzlo] x| &
A

dolt ZAEZL AZANGY T 29D mikE Al WEAA
Sopsh et F710F 199790l AM =
olAg B BAIY Balst FUT2H AAQ ol%E YA

el
=
oY 3 AP Est WA e Rl

% Zas Ao ez, 1 sl Wel raAslel &

a7k STE AL, FAA A2t 71Eo] A E AT

ole} st 7]wel Aibo| gk Adi7]E Y4t Bunch and Hellemans(1993)&
1733-1878 A AW, 1879-1946S 7|9 Alt, 1947-1972 0 HAA] Aldf, 1973 o] &
S AR AYE FEIL Ut

Afsizo] AR FHet A%t AliSIZEO| St 27 ———————
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3) 3xh Alisimo| ExI7} &g

AA 7 S50l 2t

2 }
2 J1&Tte] AAe st P Mol

rr

Y] 7L & 2 H| (Nicholas Negroponte)= & & 7]<90] %]
Au| A7 SR §8E = dAS ‘T RX 8 §§Hdigital convergence) 2.
2 R=7lz o FZo=  NBIC(Nanotechnology, Biotechnology,
Information Technology, and Cognitive Science)Zf+= B4 H o], 7]
sggel W =97 AHEV|Es "ol AB¥ErlE, UieTls,
olX| st S o2 FAE 31 QI THNSFE, 2002).

ekt 7149 HEAGE 20417] FW olFo] % 45k

Zolxlon, Bate wgos QRS Agle] FHSE 9w W
olA T E3|, 204]7] 2HF o]Tol AHL 7Y AYS

oR BEAY BEE DA 9% i ZRAES} FuEs

jud

b

Aol MNHRL, oF WAR Heaer 71EA7t BAlo] BgH
L A9k golAwA Beka A)as AR PRI Aol 44
A Hodrh eEdelt Wer|aold Folst A HEE B
shal 71ee WA WA FAT ot

37 ArQE s ol 7] ol 2le] WA 7ol Fa HAl
FAR SHAG FAF ofolrlolet 71&S vigoR ARe A
ol s 278 7ol &4 FFWE ol WA/ G
Be JURET B sdelde BAo) AT glow, FAT
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47 HAS 7H Aol o) FEHE SRS AT ok
olefFt WA/ Y 2T Aot HFUNA AFF F o]
Folle AA AAE olmt Hrdo® 4w Wrk ol
dsto] olet waAstel AL HE HH Fart FA Al

A= ARoldlal, o ARSlolA= sl en, At AMSl oA
= Addolgt=s A= Qlth(Lacour, 1983).
o AA AA= AulEs AAe 2= F
XX (Ohmae, 1990). AFPAFZ] | A= 22} AFY] 0]
FAAT JEAF A 32} A Z2 AH]A AbQo]
1=, 9= 54 Adxd=olA= ofn 1990 o] Aujx
2o FAGAZE AASHE HlFe] 235 "ol vt
15 Fosith. Al A Shglobalization)= W9~ 2] o] F23H
NdolAqt, 4R oR =ou= AAS= Al2zab AARA ol %
2 4 9t} A SHinternationalization) 7} = =+
2 FUE= A4S Uetd, AASE o
7o A s do] Aty dgAEo] MEA AFHYELR
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s

Akl =
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3= ©

H dEg 74

12}

A
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o
oy

—+2~(Deutsches

B!

Forschungszentrum fiir Kiinstliche Intelligenz, DFKI)7} 2011 4gof Z4f

o
L\
70
o
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\wm

=
=

A7l QI AE 2] 4.0(Industrie 4.0)°] TEF =9

=

©] Clapham(1926); Cowan(1997)
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w3l Ytk AHdelth DFKIQo11)2 12F, 22}, 32k Ak o] Al
g ARE Z47b 17844, 18704, 1969W 02 7FFatwH A o9}

r o)
i)
it
N
i
o
2
o

2 A7y, 224 sFgel, PLCE S1 k.
ok =ol E=9Q AHHo] ;A oA R HEEY
TR ool diF BuAE #H A SRk O
97hE HE HUAE 201199 =98 agg 4

Fol oAxas AtAdste &Ade AASA o F
3 CHBMBF, 2013).

op Mo
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S o m
TR
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2
)
2

)

4. industrial revolution

i8sssssssssssss
based on Cyber-Physical
Systemss
3. industrial revolution
uses electronics and IT to

achieve further automation

of manufacturing A
£
2. industrial revolution =
follows introduction of g
electrically-powered mass
production based on the
division of tabour
1. industrial revolution
follows introduction of
water- and steam-powered
mechanical manufacturing
 faities : time
End of Start of Start of 1970 today
18th CEI‘IT!II}’ 20th centurr

(a8 1) QC{AEZ| 4,000 2t =200l HAIEZ
XI2: DFKI(2011); BMBF(2013: 13),

rr
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gy 7)&9 Aol ot
H, 2717 A dks 1785
sAEHel Y PLCE S8% 7IsAHd AMdE dAgEA o
(Bunch and Hellemans, 1993). ©] 33t H2 AP FAl
AHAEL 400 i3t =95 AA| A¥ts 2Hs5k= 43}
of tigt =ofof adiz TG dzel 7= @Al

o
U
N
Jhu
i
9
pass
K
H1
Ay
o

2
B
& oo 3o
m e @ wo <

o

oleh weba] 42 AtgEH 2 Auststr] YA <
409 =95 & 83 Ao ozt AAZAL] W
Hep ZEAQl Al Zto Al AJE o] AALE AtAdske Ao
stet. ol 2|dt HE& elsto]
oA 12k 23}, 32k AAAE O HAY Ten AE AxEE E
W, olul Z7|7|3HEe SEwA)I 17699, MAST} 18794,
ot=uiuld} 1969d o2 g ThsAdol 5
Aol o= A= Aupd 33 A &4 )
Aatd 7heAel w2 Zog wuEc) ool gaste] £

e
Az AT WAL To 719 A BAE AushEs

jind

o]-ﬂ j‘_
o >
i)

o [ A ) S < R €

fo
o

AN B eAE ATF A

L)

fr
_YL il

.Q

A3 AR B ol G

olgjHle] HFS F3t stolgla Able] Wbyl HEo| A s}
AA kel AHo R
FQ Ygow wil

=)
op
2
i
Y
E
B
X9,
i)
I
rr
by
offt
Lot

(information revolution)’®]] F9& 7|20l
ST, Tk RHFL AW 208 Lol ERF 7% A4 A
dom 7w % 2ol 1A, 24 AHYT WAT B A

=
?_X]O]] T‘Hﬁﬁ /\]%ngi PH%EF_ ]Q‘(Hughes, 2004: ix—xxviii).15]
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ool Wksl FLe] F1EHAARAIEA NEHE 37 YY)
A, ol W FAHel FHAA o AGTH=AE e 2

2 U o|2oRE /284 4
o] GALE WAL B A7I5HE0] Elong vave theory) & & 4
Itk A7IIEOIE L A4RFe] HAVL OF S0EE F712 ERHprosperiy)
24 (recession), E-H(depression), 3] Hrecovery) Tt 2L THEL 7 H 3
gehs @Ael Ba dWom Avlse dRet FAAAY A
of ME WEH gtts e W MolFm QTh(E2 HE). o)

A FuEe He 12 A7IwEol 14 AYE B, 33 7]5Eol

(# 2) Z7[utse| At

7195 ks A A FEST} H] 31
12k | 1760/70~1820/30 A EEa (1x) AklEE
22 | 1820/30~1870/80 He e g gjo} W97
32 | 1870/80~1920/30 | Bel, A7) | B, uE | gpryel &3
42k | 1920/30~1970/80 A2} S ZTZo] MAMFAl
53} 1970/80~7? Azl AR | Y& v= | HEAEY] =g
6 ? ? ?

ZF YntEe| TAHR! 7|2k sixtol| izt ZAsHt O,

X £44(2014: 48)2 YR HAB!

ul=te] HA| SR} ILE(Robert J. Gordon) ] 32} AFFE ol it A= FulFch 1
2 At E e 1960 ol AlFtEo] A FE AlLE L %1‘4 YA ReEh & o2xk Ak Ey
Zrell A Badt mE g £4% uFd vy, 32k A E-2 AHEHIWUE, JH, §
9 7HA] HEo ARt S doFiva FAskal glok( Gordon 2017: 458).
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Historical Development of Industrial Revolutions and
the Place of So called ‘the Fourth Industrial Revolution’

Song, Sungsoo

ABSTRACT

The purpose of this paper lies in summing up the historical stream of

industrial revolutions and inspecting the place of so called the
Fourth Industrial Revolution’ set off by 2016 World Economic Forum,
This paper examined the development of the First Industrial Revolution,
the Second Industrial Revolution, the Third Industrial Revolution, and
extracted the characteristics of each industrial revolution,
Consequently, this paper certificated the history of industrial
revolutions perceived by participants concerning the Fourth Industrial
Revolution is problematic with reference to core technology and
starting time. In addition, this paper raised a question whether the
Fourth Industrial Revolution is another new industrial revolution or not,
suggested some conditions required to bring industrial revolution into
existence. In conclusion, the Fourth Industrial Revolution discussed
enthusiastically in recent times is a sort of working hypothesis, and it

is necessary to make future vision appropriate to Korean situation.

Key terms | Industrial Revolution, Historical Context, The Fourth Industrial Revolution,
Core Technology, Working Hypothesis
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