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The Innovation in 19608' Korea 
Focusing on the Machinery Industry 

Jaewon Sun * 

Abstract: In the initial stages of South Korea's economic development in the 1960s, labor 

productivity increased through production management that was supported by continuing 

personnel expansion. However, research and development funds proved insufficient to catch 

up with Japan; so did investment in facilities. South Korea's labor productivity increased in 

the 1960s-as evidenced by the machinery industry. Yet, ultimately, South Korean industry 

was unable to narrow the gap with Japan that existed across all other departments. 

Key words: innovation, research and development, facility investment, human resource, 
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;fj\Utj£'~ 1:13 ft J., liJfJEtlHJ.!l O)mf~n~;f§MI¥-,H: *-. 2> n' ~ t-: o liJfJE~""'0)3t-j3H: nJJ ft GtlJ.,liJfJEJt13 J: 

IfAfHl'ij:, !l;f*j£'~, ~jJ Jmf~ ~~ o[J?:r1Jj£'~, ~~t*1:HX' 1tiF;\4UtH€~I:~ <l'ic5j-~ tL0 0 

t-: o 1JtJl~JtO).::y~'j:~1J Jm~ ilUfrI IJll:r1JJlE~I:~ <n'ci?-C GtLt-: o ~~Jt'j:"'3~O)j:t-:J.,.I..0 0 0 

j{. )v-'¥'- -c'ci? -'J t-:15 B:t0)1m~ c mJil L-c, M:~ I:~r:p B9~: l'ic5J" ~ tLt-: o Lt-:n~~ -C, 1960 if-1-U:13 

ft J., H€~5.1IjO)fltOOO)liJfJEoo9€O)~:ki£ 'tteti L-C J;. J., C, *Jf Lp.~'t MOOT J., t-=6OO)~~.O)T~ 

n'I~ I:~r:p l'r-H: l'ic5j- ~ tLJ., ::. c ij:ci? ~ t-: n', liJfJE~""'O)3t~I: riJJ It GtLJ., liJfJEJt13 J: "(FAfHt:O) 

T~lj:, JlU*~~~~l:HX ·1tiF;fj;'f,lii~I:~r:pB9I:¥J\1T~tLt-:::. cn~:bn'~t-=o 

tlJ:.O) J: -J I: 1960 if-1-tO)fltOOO)liffJE~~'j:, )lit£'~~~~~t:HX 1tiF;fj*1t~~O)OO0JLliJfJEt~0 

~ ~:tE~T J., .iF-?IiF5j-!I!fwr'liJf~J'i 't r:p'L'~:1T:btL-C P t-: o ~Iff fj: 'H'O)OO c Jt~ -C ¥too l" Ij: 

OOlAJtf~~0)r:pl"O)liJf~~~1)t~0)~Ui5-'j:~n'-'J t-: 4.> 0)0), .:c-O)~M1mn~Ytjn'~t-=1-=6O, 1JtJl~. 

-?~I: 1:~1mO)~~n~l" ~ f, liffJEI:-? Aft-I: c 1PJ7ki$l" ci? -'J t-=o 

1 ~filU~~ 

1960 if-1-tlW:'f:O)fltOOO)~1Fmfx~*ii:ilU:, 1961 if-c 1962 if-i;t 1960 if-O)7ki$'tT@]~ t-=n' 1963 

if-c 1964 if-I:lj: 1960 if-0)7j'(i$""'@]{iLt-= (£Z 3)0 1960 if-1:13lt J.,~1Fm~~0)*'.J 50 %n'i!~ffFJr, 

t:ci?-c GtLt-:n\ 1961 if:'-tl1&'j:.:c-0)~U-g-n'iE',i!tt:i~ f), t;in'O)~r'n~f*Rl:t~tJD L-Cv'~ t-:o 1960 

if- c Jt~ -C 1964 if- t:13 ft J., ~F@-ttffl J!!lWJfiFJ rHjt1H41i~m I 1'F!lWJg:~r, 0) ~1Fm~~il'j: 2 tt'fiII <tl'liJD0 

Lt-=n" ~~~)t1Fmg:~r"j:.:c-O)*i$I:i! L-Cv,tjv'o -11, 1:.,iZiH~~!u;t, ~1Fm~~n'f$lf'Ii1JIvl"v,t-: 

1961 if c 1962 ift:13v'-C {, !\'111Jo L-c13 ~, ~)t1Fm1~~n' 1960 if:'-7.Ki$t:@1:(i L t-: 1963 if:'- c 1964 ±f. 
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I"f: 29 29 977 965 105 124 

~"f: 13 13 263 337 39 26 
l1tr~

IR'T 31 32 536 654 130 215 

-(0)1ili I 4 5 130 179 26 44 

ilt I 77 79 1,906 2,135 300 409 

OO:L~1L 48 49 1,469 1,533 237 334 

*"f: 9 10 217 352 28 24 

B-';rB9:i£~ 13 13 94 112 15 28 

-(0)1ili 7 7 126 138 19 22 

ilt 77 79 1,906 2,135 299 408 

&t1* 21 22 410 515 93 162 

71<£ 1 1 106 106 35 50 

o1t!/ll;jj(t~/1t"tf:1lHI 15 15 513 509 37 43 

M:~ 3 3 175 157 5 4 

±*}!~ 2 2 76 99 5 7 

-(0)1ili 3 4 48 93 15 31 

11:1:1 /Jffi113 /1I~/ mT:1:1 6 6 205 215 46 47 

fiH~/~jJ 23 23 265 344 46 40 

-(0)1ili 3 3 108 107 18 24 

ilt 77 79 1,906 2,145 300 408 

Ll:\ffr • *£i~j£jEfjj~ [1965] rliJfJE~IJ,!J;li;i~W!llEj (~oottili'itt*l'iiI [1965]. 77~96 ii' c,~5IJjj)0 

1£ • 1. 'T-rn95tJff5J1J t ili'i*5J1J t O)irjjt1i1!(J)~iI'tt tt-:~E13I;j:%Jl'j 13 T ~4 jJ]ffif1iA Llir:l'l: U.:1-:O/)-C~ -"50 2. "f:ro9 
5tJff5JiJI"f:1l'm 1965lf(J)~*J:I;j:Jlj(~;f4-CI;j: 443 an'7 T /"t.::lj:-::Jlv'-"5i1" ili'i*5JIJ%Jl'l§~*J'Ullc, 

Lir:b-\i-l 2438n'7 T /" t 11tiE L1-: 0 3. i!E~5JIJEJfJE.EH·)(r7) 1965 "¥(J)ijtW'j':ro95}Jff5JIJ-?,fJi~5JIJ(J)jjt t,j'l,lj: 

;S ii', 1ltiET;S tJj[:I~,iI'lj: <Jlj('t't1'4(J) 111.:: Ll;J3 v'1-:o 

~: ,;t *~liH: tl!liJo L t-: 0 -f (1)~ lEI !;t t~ -=- ':"&J --:; t-: (1) t!. '0 -7 "fpo 

iffl;ooc!EJitl'!t*g:~';t, 7 :J. I) tJ ~€~(1)~MtJ?ii;5c (P=1.35*(K)o.30*(L)063, 1899-1922) t:t - A r '7 

I) 7 t!€~(1).I:tMtf;fl1,'5c (P=0.17*(K)O.23*(L)084, 1907-1929, P=1.14*(K)020*(L)o. 78, 1901-1927), 

-f L-C 1960 ~1i:(1) -1 :/ F~m~(1)~MtJ?ii1,'5c (P=5.68*(K)063*(L)o.53) ~~,~~ L7d:1,)' Giffl;oo~m~ 

(1).I:tMtJ?ii1,'5c (P=1.149*(K)o.31995*(L)078420, 1953-1963) ~.I±l Lt-:
(6) 

o .:: (1).I:tMtffi1,'5c~:~":5'I.t;-Ci~1j 

JE L t-: 1960 ~1i:1W.'f:(1)iffl;00I: .t:31t ~ Mt~jjlj~Mt±l!IiJO~IE";t, ~MttlJl!liJo I: J: ~ ~ (1)1,)' 6 ~Ij ~ ~;z, 

9i1tlJ";JI!l1Jo~: J: ~ ~ (1) ~*~i'iH:L@] --:; -C It' t-: (~4) 0 c fJ ;b~t~m~(1)~MttE'ift1J~I:lt«~ c 

1G;1.t; ~ (1) (1), ~~ ~:lt«~ C 2 1.g:JiI <t~t.1Il L t-: o .:: tUi 1960 ~1i:1W.'f:(1)iffl; 00 I: i:l ~t ~ ~1imt3t~ 'i 
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--

2 

Aft. J 
1964 1965 

184 
31 

214 
33 

~ 1'~92 
46 

230 

33 

265 

13 

443 

25 

58 

32 

62 

17 

95 124 26 160 38 48 25 35 

41 43 15 19 2 4 14 20 

35~ 414 L 279 442 318 520 129 134 

273 314T194 384 314 513 r 89 104II 

5 5 20 15 1 2 I 18 3 

17 22 13 24 3 4 I 2 2 

__5_5 7_2 _53__ ~L-!__~--19----~-
~_O__ 413 280__~Lm swL 128 135 

~~Jjlj 

77 1~---6~T-3-8-~rl-3----1-6-

--~~~t___6~--~: r ~ : :: ':
 
25 28 I 2 2 245 185 6 5 

17 21 10 4 4 22 3 5 

13 15 31 25 7 22 5 3 

71 86 I 94 157 4 6 33 43 

34 34 40 34 13 ::51 34 19 
37 39 13 18 2 3 12 18 

350__413 t 278 __44£L~18 - 32~ ~~_ 

11tJ[P/&1v '1"pt-:!.::: 'b lPlP:b Gf, 1:j~iH§'ttlN~1JoLJ-:JJ.E13 HR.aJj L llt'~o LboL ) l, 1960 '¥-1-t 

O)fl;~H':::iHt ~ H{;IIT~*JT'j:, ~1liil;J)t~t-= ~t'1" fj: tj <f- O)!I lPO)gU~ f.:::.:B p l 'b J!tlv '1"P t-: -:: t ii':b 

ii' ~ t-: 0 

tI~I~(J)j:~~*1l t ffUl±lA 

f-:ll- '1"fj:1:j~iH1~tiOO)}JVlfd'::: -:Jlt'l, ~~3€~O)£~'1"cb1) H{;IIT7}(4t0);f§':f)jH.::: ~ tj ~~fiiltI~!'::: 

"".) It' l~~ Ll,J.;. J: -) 0 1960 '¥-1-t0)fl;gj!.:::.:B ~t ~ ~~I~ fj:, § I;fHIiT~5J€~lf'~,J.;. -W ~ ~:km, '1" fj: tj 

ii' ~ t-:ii';.\'if'kf'::: c't~'k~ ~ J::~'fllt' ~ t-: (£Z 5) 0 -Ji&~t~O)c't~ fj: 1963 '¥- t 1964 '¥-!.:::, 1lt3K~tilt 

O)c't}~fj: 1964 4-~:::1ItJLfMIv'1"lt't-:ii', ~.i!fflt~fiiltO)c'til€:ii'512;;f,1EIt'l1ItJU·l.:B I), ~1*8"H.:::c'til€: 

~1$f:fL llt'~o 1tl1:1J, ~AllHj:, 1960 4-1-t%T-'f·0)-~5tm:filt, 1lt3K~tilt, ~.i!fflt~tiltT~lO)g:~r~ 

f'::: ;f31t' lilt*: L t-:o fltrAmlii' 1963 '¥- ii' G 19644- f: ~~iJiJX,::J,' L t-:JJ.E13 fj:, ~~1-t~tt,] tjt~tiltI~i£ 
(7) 

~'1" cb ~ t-:.gjt~t~ ~ f7~ f: ~£a}jT ~ t, 1961 '¥- f.::: 'j:~t~;:Jl O)::k-'f. ~ fltrA L t-: ii' 1962 '¥-l.::: -g:~gjJAJ 
(8) 

~ f'::: 1-tw L, 1963 '¥- ~~f'::: Ll gjpgil€:O)lt:i: ~11tJ f;f L llt'td-:/i)-ecb ~ t-: o 1965 '¥-J2U~, ~fiilt;:] 
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~3 ~Br~~IJ~fJIii~~ c ii:~~IJ~ii:H~~O)J.!J1oJ 

iF 1960 1961 1962 1963 1964 

ibt1ililtt'l'( (10 fl ry :or :/) 

~'tiOC~Jt1ilil 5.69 5.34 6.46 7.90 7.15 

i:f~~1ilil 18.10 1.95 2.27 4.63 3.17 

Jt4o/J ('1l:m11ffl) 5.95 5.17 8.03 8.78 10.59 

~~4o/J/I1'F4o/J 6.13 9.00 9.92 13.17 11.30 

l\t 35.87 21.46 26.68 34.48 32.21 

&:jJ!jl?~ 

~~ 100.0 113.4 134.6 153.6 169.1 

~€~ 100.0 104.3 121.8 137.8 147.2 

'1t1J~ 100.0 104.3 116.5 130.1 159.1 

{E:fft.~ 100.0 105.0 123.5 139.8 151.0 

tJjPiT: ftOOjlHf r\!ltOOMtot#'$liJ 1965:¥J:fi (ftOOl£ilHl:;$:JlOro [1965J, 16-18, iJ'C,¥BlfflJo 

~ 4 1¥:~~IJ~ii::ltl1JQ~~ (1960-1964.$) 

(ljJ.1!i: : %) 

i£fft.ii,!l:!JO #t1J';:ii,!l:!JO &:fft.t'l:ii,!l:!JO tli;'~[Z;I 

~~ 100.0 53.3 34.2 12.5 

~€~ 100.0 22.0 70.6 7.4 

'1f.:tJ~ 100.0 5.9 90.9 3.2 

{E:fft.~ 100.0 26.5 64.7 8.8 

tJjpfi : ¥1I:OOI£i!iHl:;$:JlOro rl£i!lHlf.J1.otJ ~ 6 i} (¥1I:OOl£jJli-l1:;$:JlOro [1965], 34, 

iJ'C,fI}5Iffl)o 

O)fItr A.iH±Ji-001f~O)fej~ c c iJ 1':/@ittl':1$ U', fltrA*,~mn.: r!i't1) l.J l!tJ1l:'ijj O)i!J:ui;- iJ 1965:¥0) 15.9 
(9) 

%1.pG 1970:¥0) 29.7 %oA,.CJ\'l1]D Lt-.=o -11, fltrA,:@H.::lt.rzl.J cj,'!j"'lJ" 1964 :¥O)fltrl±\1Jl1J'l960 

:¥ I.: J:t.rz --c 20 iff .L~t.tW;* L t~ .:. C lJ~it § I.: 1r1l:'t l.J 0 .:. 0) .J:: -] I.:: l£jj/f t§'fjU:: fItr I±\ A1Jl1J~1$lf--C'" t~ 

1960 :¥f~O)f&tOO O)~ti&:I:*,Ii, 1£jj/f1Jl~ lS~I': L t~~j!EJ'IU'::;l3 ~t l.J J:tlili*9 8 %-C', I~1tlJ'f&tOO 
(10) 

.J:: ~ J!/v -c"'t-'=E(~ C [l'i]7l<~-c'cb '::d~o 

1960 :¥ftlltr"f:O)f¥:OO O)tltJ1l:I~lJ'l£gt~~ ~ 1$ Ii L, j,'Ul-c Ii cb l.J lJ'litrl±\Ul iJ fiIliJD ~ -1t l.J *5'* 
~ iJ t~ G L t~,JJj( IZSI Ii c'':: I.:: cb '::J t~ 0) t!. 7;, -] 1.1'0 ~ti&:'ijj ~ l£~'t l.J .~p}ftJUi 1963 :¥ I.:: 682 Jr p}f-C' 

1960 :¥O) 528 Jr p}f c It.rz 30 %1$ U'--C ;l3 ~, 1Jt~J'l. ~!i 1960 :¥ 0) 9,584 ;g 1.1' G 1963:¥ 0) 13,661 
(11) 

;goA,. c*9 40 %1$ U'--CP l.J 0 .:: tL'i1J~p}fO)-,¥-j~J'I;ji'.fllJ', /H~-Clicb l.J lJ'tJt* L t~ .:: c ~ i';P'*'t l.J 0 

(7)	 ~j'H~J:j~Mi&:'i 1937 :¥l': ll!.t1L ~ n 1965 if~ 1f.(f1Jt.iilt~ 1J' 866.1'l, ~*S&:i.J'7 f~ ry T :/ -r: Ji; ·::d:. (~OO 

jlj'U~H:fiI(j*jj:B [l965b], 351) 0 
(8) i/lOO:'tjliHl*$ (1965), 1480 
(9) trl&~t (2015), 800 
(10) trl&H (2015), 330
 
(ll) ~OO1.:K'I'!*$ (1965), 1470
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if' 1960 1961 1962 1963 1964 

~1!OC 100.0 145.9 199.7 147.3 134.7 

tt£Ji'ity: 
'l!t3K~1!OC 

~*ffl~1!OC 

100.0 

100.0 

134.9 

146.8 

248.8 

148.2 

325.0 

275.6 

161.6 

286.4 

lit 100.0 142.5 198.9 249.3 260.7 

~1Wj; 28,412 22,389 34,452 61,942 38,213 

70.9 52.8 49.4 53.6 55.0 

'l!t3K~1t 10,455 18,723 28,709 22,331 19,682 

~A 
I ~*ffl~1!OC 

26.1 

1,219 

44.2 

1,281 

41.1 

6,619 

19.3 

31,295 

28.3 

11,624 

3.0 3.0 9.5 27.1 16.7 

at 40,086 42,393 69,780 115,568 69,519 

100.0 100.0 100.0 100.0 100.0 

~w at 88 884 1,446 4,067 2,204 

WPfr: ,,"111J.-.fj: Ul!'ID~;jt,¥j!U tEiliHtt~XIj:~!'ID1iR1T rillJ1tJHRJ (f!!'IDtEilH1;;$:m [1965J, 147-148, 

iI;G{l}~lffl)o 

1963 ±F-O)~~mt~1J~ 1960 ±F-I:.tt"'-r 200 %{$U'-r\" 61: tJ 1J'1J'b GT, Jl&:%fJffim-:tl'fttL:!: 1960 ±F­

0) 100 1J'G 1963 if-O) 124 "'C: 20 %fllUi L1J'f$U'-r\,'7J: Po L1J' LfttIlJ1IffifWJ:ID!ti 1960 if-O) 654 Ef 

Hr;:t /1J'G 1963 if-O) 1,444 EfHr;:t /"'C: 120 %{$ Lf-r \"6 0 .::. tUi, ~Jj[iJcID!tif"tUlc:'{$Lf 

-r\"7J:\"1J~~J£:tl:~LIf'-r{t1JnfJffifWJ:~L~~"\±1':'::' C: ::rJ&:P*T6o .::.O)J:. -J 7J:~BiHlrP:JL'i, c:'0) 

J:. -J 7J:~:f!£ ~ i1!n.: -r~;EJl. ~ ;/1-1-: tJ 0) \." ct'> is -J 1J'0 J.-jT\." 'i~1Fm~;b*{tb\:'b1!i&~!'H:1£ EI L 7J: 1J~ Gf" 

0) 7°0 -l:c;7.. ::rt*-::J -r J;.6 0 

1960 ±F-1-t0):$lOO#U1tI~1H::.B ~t 6 ~1Fm~;b*1t C o"b1!ic)c'!!f 0) r:p ,lin:: -:::J \"-r, ~~ll&~0)P]%*\." 

ct'> -::J t-.:{@¥JHt@Jl7t1J~~1iitI~O)W~0) t-.: <161: VJJJl~IJkH:{t(*J[ L, 1965 if- 8 Jl 31 B;EJl.{E::r ~if; I: L 
(12) 

-riI'Jif-9Jl15 B1J'G 11 J=l3 B 1 \."0) 50 Bra~I:1T-::Jt-.:~t~~)liJ~I:~-:1\"-r~*T6o '::'0)w.J1E0) 

M~U:!:, filtOO1~if;~~7Hi'H:~-:1\"-r~1iit~m~, 1It:%A~1iit~J3.i\".tm~, fOtr~m~1iit~J3.i\".tm~ (t-.: 

t.= L-J~'~~: J: -::> l~f"j*~o'1, :1'), ~o'1, ~ 1 ()'::ili'~, :ili'~~o'1~j§J'~~?itr) 1J' G1ft~jit~ 200 AJ.-jL 

(A ~}}) 22 J;- m, 100~199 A (B *}}) 28 J;- pJf, 100 A*ii1til (C $&) 95 J;- pfr, ifllt 145 J;- pfr::r~lvt-=o 
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~6 ~~I.~~0~~~.~~.~~ffl~.t&~~~.t~ffiOOOO~ (1965 ~) 

i£~ ~fJlijSf~{~ffl~;k (~) i'tlJ'f (%) m!'J~l&f:Jt;jqoj$ (~) *!liH,*~ o'tJ'{Uj: I ~lf,t~~A..&~ (A.) 

1 4.4 90 33 2.1 3.0 38 

2 5.0 20 32 1.3 3.0 10 

3 5.0 60 29 1.9 2.1 40 

4 5.6 60 33 1.6 3.0 42 

5 5.7 100 31 1.3 3.0 19 

6 5.7 50 27 1.7 3.0 446 

7 6.2 50 37 1.6 3.3 148 

8 6.4 70 33 1.6 4.0 150 

9 6.5 80 30 1.8 3.0 32 

10 6.5 70 31 1.1 2.0 7 

11 8.0 50 34 3.1 2.0 8 

12 8.9 50 27 1.2 1.0 16
 

13 10.8 60 29 1.3
 2.0 I 13 
13.5 70 35 1.9 2.0 l 8 

15 20.0 50 35 1.1 3.0 __30__ ~ 
tepft • «ltOOJ!E~U*T4s:jf~ (1965a), 150 

ii. 1 • 'jt)f;!'i-H~li, *$ 5, *)J*$ 4, 11iJ$ 3. '/J$2. --c-0)1t!llo 
2 • Jl,J1t1%~(i. KS H~ liOO~7.ki\t t FoJ~ci"o 4. FoJ ..b!r1J;lo'b 3, ~;m 2. 7.kitJ;).T 10 

1	 ~~1rm~~Hr: 

:: :: --c: l.t, ~1*T~H:: T --c: f:'t5t1t ~ nt-.:~1Jiij0)~:JJ$1~ ~:im L -C O)H>j;j:j:o¥*JfO)~ffl. ~1Jt~T J.J 1(mJJ't 

*1!i*~;f,B1r- L /j.fJ' G, ~lJ:1tO)~1*I~f:'J:; ft J.J ~11~:JJ$1~0)ffl.~:kf:' -:)v'-C~~T J.J 0 HfUocI~f1.j;j:j 

~i~I(mJJ'tJI O)$'€-'6¥1X1S-i!'-c.'.t, 1965 $a'if,8-c·0)&:.l€htli~.V:: 4r-~~ c O);f§~ 1Ul1* f:. --:J v' -C13)j GfJ' f:. L 

J:. -j c, ~~i, :ltl!:tAt, mt~f:fJ'fJ':bGf~iV\lJJ't;tt*O) 10 %f:~t-.:J.J 15 7'PJfO)1l-~pJT~..JT;"'-7°)vC 

L -C~1v--C:5HJT L -Cv'J.J (1Z 6) 0 :: 0) 15 7' PJfO)..JT;"'- 7°)vf:J:;ft J.J&:.l€~1Jiij c 4r-&:.l€;;:~ c 0)1§M 

lUl-l*fJ f 5FT!*J$'.t, (XO) J:. -j --c:diy J.J 0 

~- f:, ~1fflj U*1I$ c 0);f§1~ ~f*o *JTm~1ffljfJ':f*i~$~;Wj06t-.: c l.t£·f L 'b 13 l/j. v'o -t-O):!J. 

eH.t, ~A ~ nt-.:iiWm~1fflj l.t.w:r~tJ:.fJ'f','ij <, a1'f~f!iij c O)1t..v 'Jiv 'fJ'diy --:J td-.:06 --c: diy --:d-.: o ~= f:', 
(13) 

~1fflj c fJE~~ O)f;l:1j$jf] c O);f§IUlIUl-l*o ?#fm~9:f!iijt.t?#fmO)t5c.j;j:j*, fHrjI, t5c~~I ~£,;;: c L t-.::b 

ft-c- t.t /j. fJ'--:J t-.: 0 -t- O):EfeH.t, *JTm~9:1Jiij ~ ~A L-C 'b;ffv '$jf]~ O)t5c.j;j:j*, t5c.j;j:jI, t5c~~I ~ -t- 0) 

*JTmhtli~fU~ f:. We-@: L /j. fJ'--:J td-.: 06 --c: diy J.J 0 ~= f:', ~ijffl c fJE~~ O)f:t1j'¥:!It c O);f§ IUl ~f*o *JTm 

(13)	 1x-1!\ir~'.t, JJ.Iif;jc"FZJ':*~ t M:Fft:t~~iI{~ii2T ~ 1O.I~.l2U::.O)1'tt~~f.fT ~ ~"(", :EJ11:Eii.t~1x-1!\irO) 

wr~7l![!fcb ~ H.tllrxT4 § t ~)!~f.fT ~%![!f~:.fJt$T ~ ~-('cb ~ 1x-1!\irIi.t, JJ.I;HJJr&:k".f:cb ~0 

v' ij:JJ.IiA:k".f: 2 ~j...:J...t0)~~"jt~ cb ~ v' i.tJJ.IiA ~~".f:;fl(ZJ':*~-c', 3 ~j;J..t. ii.t ~t!zf;j~O)wr~ %![!f f:' 
fJt$T ~~ t if)(Fff~~iI~0ii~,T ~ 1O.I~J.1..t0)~:ti'§-~;(;j Lmtt~.t~tx-1!\iJ%![!f~:::1JE~T ~ ~"C'cb ~ 0 1H~ 

I'j:, U:-1!\ir~~U:-1!\iJIj;JJi.O)6 ;!] FJ j;)'..t'@1~~ ~T ~1.-t-1!\ir~lU:fJt~ L--c~)~ T«'--CO)U:.j;j\r~1JE~*, 

T ~:b t,1MJ1U, 'f:~,M*I, ~"@ I~ t<-c- cb ~ (~OOjljt~U:-1!\ir*frB, 1965a, 85) 0 
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~{jiin±~'¥~(Nt1il'i~, tt1il'iI, :tH~I~£,~e Lt-:O)lPI:-::Jv'l1±, jj!j]~O)t§ImIJ1J{~U±~lP·.-:d-:o 

-t-O)~E!:H±, ~Ji~{jiij7J~~A ~ n~ e -t-O)J!iGr~ ~:$jjf; e l±1J1J1*1j <, ~'¥~O):tt*i~ e tt1il'iI7Jfllc 

ii ~ ntd-:&0'C' J) ~ 0 ~Im ~:, ~{jiij e ~lJ~8bJl e O)t§ 1J1J1J1J1*0 jj!j]~O)t§1J1J lJ1Jf*l± J) ~ 'f!EJiJ) "::d-: e 

§.z~o td!L.::.O)tJ![:!-IU±, I!lfff~{jffleO)~;fD7J~-j:t <etLlv'ljv,~~f), 1M8blJ~JlO)c5t!!lTif.@.M 

B9ljl;W~l}-.z ~ .::. e ~± Ijv''::' e ~~ L lV' ~ 0 

tJ.-.t0)~1E*6*7J' G, 1960 ${-t.'f:CfO)~oot~.M~I~~:.:Bv'l 1±~Ji~{jiij~A7Jfjj\[0 ~::%"m,iEjHi 

0)r&J-.t~:*6lf-::J <~*i£-e1± Ijv''::' e 7Jfb7J'--::J t-: o ~&¥0)J&w:~Ji'D~~±'::' 0),~7,~:1n.-::5~, ~HI±.fO) 

1~~~ ')1: ItAn l3ji:{jiij~:iJ$1l:1:~1r9 ~ .::. e 'C'%"OOJ,iEjif:'tiO) r&J-.t "'--::J Ij ~f'~ .::. e 7J~'C' ~ t-: O)'C' J) ~ 

(Kim, Linsu and So-Mi Seong 1997) 0 

2	 £~&~ 

(14) 
1960 $1-t.'f:~;f'0)~OO I:.:B It ~ tJ!,t1~I~~lJ~O)lJ~Jl ~±, v'7J'1j ~7j(~ 'C' J) --::J t-: O)t-=.iS -j 7J'0 ~1~I 

~1M8bO)61Jl*~~, KS (Korea Industrial Standard, ~OOjjH~t~i$) J)~H±OOP~7j(i$0)[IJJv-"Z)v 

7J'-t-ntJ.-.tO)'bO) (Aff&), KSJ)~\;"±OO~*~~:Jli{);I,T~v-"Z)vO)'bO) (Bff&), KSJ)~v'~±OO 

P~7j(~~:£Gljli'v-"Z)vO)'b0) (C*&), J-j,-.t0)6111{1:'±~7J'~:£Gljv'v-"Z)vO)'b0)(D*&) eli' 
(15) 

-j £~~:£-::5V'l~*T ~ 0 
(16)

% 1 <k~~~m~l±, :£~: KS J) ~ H± OO~7j(~':Jliv'B *&6111{0)JmlJ'1 ~ :£~:,iEjif: Llv't-:.'f:OO, 

~~1M61~m~1± KS J) ~ v' ~± OO~*~O) A $&6111{, B *-&6111{, OO~7j(~~:£ G Ij v' C $&lJ'111{0)ffl-j 

61 ~ 11 ~;r[IJJ~~:,iEjif: LTv' t-: (f§; 7) 0 1ft1n.~1~~J! ~m~ O).'f:5tJliIi'~lJ'17Jf B t-&lJ'111{'C' J) V), fitrjE 

ffl~:t~~/EJ.~:@:~O)a e Iv e~O)1M61 ,± A m&8bJl, B t-&lJ'111{'C'J) --::J t-:o ~f&1: ~61 § 0).'f:5t tJ.-.t ~ 6" 

&0lv'~-~~1~~m~'±, B *&8bJl7Jf.!:f:5-tJ!I <l" C t&lJ'1JliJf4 ~~J!I\;'-JJ, A ;1&8bJH± 1 ~U~:B 

T J:.IID ~ f!f.Jit! --::J t-: o 1960 $1-t.!:f:~;fO)~~H:.:BIt ~~1~I~~8b~±, OO~*~~:£-::5v'l~5EL t-: 

~OOjif:~t~~ (KS) ~:if1%'C'~ ~ 'b O)7Jf 20 %J!I <J)--::J t-:7J~, -t-tLtJ.1}0) 80 %~±lJ~1I{*~~If-;~U: 

-.t~f'~ £'~7JfJ) --::J t-:o 

-t- 0) t-: &»15-1£:~'C' '±, 1M 61 0) xp(B ~~ -::J It, -t- 0) 1* [;§ ~ 1* V) Ij 7J~ G,iEjif:11r&JJ::. ~:IJJ1J Iv 'C' It' t-: (f§; 

8)0 

% 1 <k~~~lJ'1 '±, ifflt7di, ~* Ji, ~~OO'C'O)Xp(B7J~J) --::J t-: 7Jf, -t-n'±:£~:I'f!E1§f~~: r,,~im7J~ 

J) V), J!iGlJ'1O)Ji:t%7Jfifblj7J'--::J td-:&0'C'J)~o -~~~~61~±, .:E~:'ti~~, ffiitjdi, fffWJtOO'C'O) 

(14)	 ~OOi!€~t~i$ (KS) ftjljoc ,;t, ~A t:" nt.: 1962 if.~::: l;t 300 ~tl1, 1965 iF'::: ,;t 1,081 ~tl1, 1970 

iF~:: ,;t 1,846 ~JI" 1980 iF~:: l;t 7,029 ~Q"IJ '::~ffl t:" nt.: (:; 3 /' ~'3 /' "¥' . t- AT-\' /' '7 (2013), 

159) 0 

(15) fll;OO,ijE~H:1i\IJ*fi'G (1965a), 870 

(16) i~MtI~(7)*1Il § ~lt';t{t~ 2 ~~~~ t:" nt.:V'o 
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~7 -t1!~I~~&U)[l~~7.k~ (1965.$) 

KS/OO~*~ KS/OO~*~ ~iHi/B i'&*jjllj OOp;j*~*jjllj jjt 

(A *&) jlf1l:l,fo (B $&) (C *&) (D *&) (%) 

m1 {k3£~ 0 14 3 0 17 

0.0 82.4 17.6 0.0 100.0 

~~~,fo 14 19 15 2 50 

28.0 38.0 30.0 4.0 100.0 

~fJil: 32 130 109 9 280 

11.4 46.4 38.9 3.2 100.0 

i!!:::K~~~~ 21 40 12 4 77 

27.3 51.9 15.6 5.2 100.0 

$J!jfj~~~~ 33 31 20 5 89 

34.8 22.5 5.6 100.0 

ilt	 100 234 159 20 513 
I 

1 
1r19.5 45.6 31.0 3.9 100.0 

t±JP,if : 1!1I-OOI!li~ttit<f*liII (l965a). 1750 

~8 -t1!~I~~&U)X~'B t mtl!! 

T lttz 1lUii.l lttzfn~./ 
tum itj\tl: ;jlWII if.li1L f!1r.tl: ~~ 1!1.~ -c- O)fm

fH9: fH5i: 1~jj1ijfH9: 

m 1 {ki'~ 6 10 1.7 1 4 2 2 1 

i'}iil;~,fo 17 44 2.6 10 12 15 1 6 

Ix. ~filt 102 270 2.6 35 78 73 19 4 16 2 43 
!liB 

~~~filt 18 44 2.4 11 9 6 1 7 1 9 

$J!jfj~fill: 37 81 2.2 10 20 19 5 2 7 2 16 

-c- 0) ftl!. 15 2.2 4 10 5 3~33 
ilt 195 482 2.3 71 133 UU~ 38 j 5 78

I I I	 I 

JJl\",U~f,t1'4 If.'E· gJ:lll M!!~' ~;t~ 11fifijAfJT-~1:r1~1ii.l Jt®<:fH9:/ 
P'.t)M* m1'6 -C- 0) Jil I f'F -C- 0) ~1iOC @:1ffll jj(jj~ f''';t'''' -c- 0)fH9: fHi mmfH9: T1'.'E ""	 flIJ':@ *~ illll,f.Jl!

,*,1 :f:J!J~ 1tl!. gJ:lll AA~JlI! 1m tl:fj~ ~iI: gJ:lll '% JC 1tl!. 

~1 (jzil,!l 6 19 3.2 3 2 6 2 1 1 1 1 2 

U:~,fo 17 72 4.2 7 4 7 9 10 5 13 10 6 1 
IJj( 
[7Sj 1£1* 102 ,437 4.3 67 18 12 31 50 52 23 51 8 6 19 44 40 12 4 

1[1<\l£t,;t 18 69 3.8 10 6 2 9 6 3 3 2 2 3 8 7 5 3 

ifili.1Sffll£1* 37 138 3.7 25 3 4 8 20 3 2 

f0)1tll 15 52 3.5 5 3 1 7 10 82313 33 314 2 l:J	 2: LJ :; I J6 
ilt 1951!87 3.8 117 36 17 61 100 91~ 14 20 27 81 76 31 10 

XfliSiJ'd>:J -') t::.iJ', .:c-tUH~[ltH=l:t~B9r,,9J,!!iJ'j-'7d:iJ'-') t::. ~ U)O)IU~~, ~~)t;f:; J: (f~~, It~;j;j:J A 

:1J O)t1J'j€J T ~ b i:J %'1llJ:1J tfll:,5JH= r,,9J,!!iJ' d>:J -') t::.l::.I6""(" d>:J 6 0 ::.::. ""("%'tIJ:1J t1J',5)(: 0) r,,9 J,!! c v' -7 0) Ii, 

1965 if.O)ftOOtlH~I~~=;f:;ft6:J5(;j;j:J::Jlt tHt-rI, tH~IO)~i"fiJ'~~Ef.JC i3bn6 I : 5: 25 ""("Ii 
(17) 

~< 1 :1.22:40.96""("d>:J-')t::.::,c~t§'L-Cv'6o ~~tJ£f~~~~, :t'=ttil~, jfij~tt fi'JWJ3U=X 
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F>II3JJ{<f0--:> t.:.JJ{, -ttHtgofJJ10ym1'%, J1j!{i'~, :btti~)i:;J3 J:.IFfi~, '%'tJJ:1JmM~:::r,,~~JJ{<f0--:>t.:.t.:.<l6-r­

<f0:6 0 'l'titrj~ffl~tJ&~ Jl. ~&'~ ~i, 3::~::: ffijt/,\.t't, 'fi!J'WOC~::: xF>II3JJ{<f0 --:> t':'JJ{, -t tUHfJJ1O)mt%O)1tpji 

V' c rI1J~~.fll!.~ I ftW,\~l!I!.O)/f*iiJJ{3::t.:.:6 JJll: 1:sI-r- <f0 --:> t.:. 0 ftj:.~JJ{~f*O):'f:5t kJ,J:. ~ r!1 <l6 --C v':6­

JiJ5t~1'iOC~J1'i, 3::~::: ffijt/,\.tl: c *1'J'W J!t~::: X~II3JJ{<f0 --:> t':'JJ{, -t tUHfJJ1 O)m1'j§.0)1tPjiPJJ{Ji:7c0)@:iz;j 

-r-<f0 ~, rrliJi'33'I1, IfF~!.':~33'I1, ~1'iOCtl:~~~:::M~JJ{<f0--:> td.:.<l6-c'<f0--:> t.:.o 

L t.:.JJ{ --:> --C, 1960 if-1-t:'f:~;fO)f&tOOtJ'&;1'iOCI~ 1:::;J3 ~t :6 &'P~C)(l'if0)Ji:7c0) El 1)l'Hi, ~1Jiij~tJ&-t tL § ft 

O)tU~nJJJ:.-r-litj<, $J1O)m1'%O)1tPjiv" IUi'~, J1j!{~Jlll, If1=M~~-r-tj~tn~;ftj Gtj 

JJ' --:> t.:. 0) -r- <f0 :6 0 

-t tL-c"i 1960 if-1-t0)f&tOO~tJ&I~~:::;J3 ~t :6 J1~&l'ifO) t.:.<l6 0) H:f*nJII *,jIUi, c'O) J:. -7 ~:::~Ji'~ 2- tL --C 

v' t.:. 0) t.!. 7;, -7 JJ'o x~'S ~;f§tl±l LJJll: iz;j ~*:6 :i&ItiE-r-13)j GJJ'~::: tj --:> t.:.~~~ 0) J1 ~&l'ifO) t.:. 06 ~:::, ~i£~ 

'ii£~r*J~:::;J3 P --c'ffi~ . Il::l;~, 2- G,::: 'HtgofJ'::: ~g{ L --cH:f*fWII** ~1T --:> t.:. o :: 0) J:. -7 tj 3 "':) O)*-r­

ft--:>~H*~.~1c06~~0)#*9-r-<f0:6o 

-~Jt~~~J1~m~O)i£~'iVt~ffii~:::H1JIIfIDII**0)~~~-9-;t-9, *1 <7z~~~j'§:~0)i£~ ~ 1Pli'* 

-r- <f0 --:> t.:. o ~1iOCI~':::;J3v'--C ~7c0)H1JIIfJffl\;Vt~ffii ~~;t --cpt.:.-~Jt~1iOC~j'§:~0)i£~'i, ~1iOC1*11= 

;J3 J:. ZYJIf.i;, £1Ifi'~, W,\~~;J3 J:. (f{i:l~:g'fJr~ -r- ~ H:f*fIDII** ~ 1T --:> --C v' t':'JJ{, =E ~:::tt1Jllf*f.+ ~ jm t 

--c ~ -t n~ ji06 --C v' t.:. 0 LJJ' L-~\tt~HiOCJt!j'§:~0)i£~O)jJ1JIIfWII**'i, if:ltJ c Jt"':6 c JJ'tj ~ 1t\;\; '7.1< 

i$.t.!. --:> t.:.:: c 'i~<l6 tj v'o :: tU:::J:t'" --c~~~1'iOC~',Jt!j'§:~O)i£~ Ii, IfiEi'33'I1gofJr~, -t L--ctt1Jllf 

*f.+~Jm t --C t.!.~t-r-tj <,3::~:::J1~i'J1IHffJr~':::;J3p--C1;f:f,r:pB9I:::tt:f*fWII**~1T--:> t.:.o ,itr*ffltl\:tJ&~Jl. 

~j'§:~O)i£~'i, IfiE~l!I!.:g'fJr~ c~1iOC1*ft;J3 J:. U'~f.i;gofJr~, 2- G~:::H1JIIf*f.+~jm t --ca';f:ltJ~I:::tt 

1JIIfIDII** ~ li06 --c v' t.:. o 

:::: -r-itEl -9'" ~ Ii, * 7 -r-lil~:Z Lt.:. J:. -7 ~::: A *& (KS i!iJ:6\;"iOO~7.kif;c IPJ v«}viJ'..:c-nj;JLO)~ 

~7.kif;) O)Jt!P~ 0)*UiiJJ{1m~fil:::J:t'" --CJ§'jJJ' --:> t':'~;\~1iOC~~~j'§:~ C'l'titr~ffl~1iOC~ Jl. ~j'§:~JJ{1m 

~fi c It'''--c J:. ~ H1JIIf~II**~::: -g06--Cv' t.:.:: c -C'<f0:6 0 Ji7c0)H1JIIfJffl\;Vt~ffii;~ ~t~;t ~JJ{ G 'b 1m~fi 

c J:t"'--CH1JIIf~II*~O)Jt£JJ{1!fJJ'-:::J t.:.--JiJ5tt~1iOC~j'§:~0), 1960 if-f-t:'f:Lft:::;J3 ~t :6 It ilEi'l!I!. I::: J:. :6 H1JIIf 

:oJ*Jdi -ttL'l c'JiIv -r-'i P ~JJ'--:> t.:. c ~;t:6 JJ\ -tntjJ~'dm~fi~~~~::: -ttL G J:. ~ t1*f:oJ*JT~li 

<l6:6 :: c JJ{-r- ~ t.:. 0) -r- j;:6 0 
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- -

- -

- -

(.{)[ : A, %) 
I tt1'iitJ",M'F/ i;;,::Jt/if,t~/

o'iJj{1'fJ'J! IlE1'fJ'J!� ~!JWJ/i~M ~!JI.[,:IlJ!./It~ 
iIfi i'lc1'f 

-~ 1IX~J,j;	 41 29 10 

41.8 - - - 29.6 10.2 

~J,j;~Ji, 60 - 1-

- -- 98.4 - - 1.6 

tt1iit 160 54 253 8 9 136 

17.3 5.8 27.4 0.9 1.0 14.7� 

'flt3Ktt1'iittt~ 1,378 235 20 44 -­ -

74.8 12.8 1.1 2.4 

i\!frji!>Sffltt1'iit~J!. 70 1,634 1,663 73 

1.2 28.1 28.6 1.3 200.3 _ 1162.0 

i'it 1,649 1,923 1,996 125 58 263 

L
18.8 22.0 22.8 1.4 0.7 3.0 

I� I 

H:Wr~ 
fF~1'fJ'J! t:zWr"J"i'4 'ti.':£:1'fJ:ll!. tf.£1'fJ:ll!. at 

fJE~J:l~ 

14 - 3 1 98 498
III 1 '""'" ~ 

14.3 - 3.1 1.0 100.0 0.2 

~J,j;~o'iJ	 - - - - 61 733 

- - - 100.0 0.1 
-tt1',;X 1 301� 3 925 5,229 
-0.1 32.5� 0.3 100.0 0.2 

-ilt3Ktt1iittt~	 - 165 - 1,842 2,443� 

- 9.0 -- 100.0 0.8�-

i\!frj~ffltt1iit~~	 746 1,429 40 33 5,824 4,682 

12.8 24.5 0.7 0.6 100.0 1.2 

i'it 761 1,895 43 37 8,750 13,585 

8.7 21.7 0.4� 0.6LO.OI I I -~ 
tlJPiT : !/ItOOii!il!1X1iPf]j>:if~	 (1965a), 92, 181, 

ii: tHjtflflll:fiE!iI!jHtO)TO)~1l!!f::t, 1Hflflll:fiE!iI!~ 1 A'13t::- ~H1iPfillll*JliO)@]~o 

BQ1Ux 

1960 :q.:.{-t1~:'j':.0)~OOO)~~fi~J~d':::iHt J.>9lt1J~~'t10)7Jci~I±, B ~clr.""'J.> c f!t1.p--::J t~D L1.p 

L, T""'-Co)~o'il-c"±~,,) 'b O)O)9lt1J~Ji:'rl'±3W~I':::J::.~ ~-lt"'n)--::J t~ (*'10)0 ..:en-c- 'b *,)jJ*, t* 
~, ~ ~ / 1-, iM~O) 1969 :q.:.1.:::;J3!t J.>9lt1J~j~iHll± 1966:q.:. c lr.""'J::.Jt Lt~1.J\ B~O)J::.Jt$~ J::. 

@]J.>,::,c'±-c'~7~d'--::Jt~o 71-'1" +::1--7", 1lJ$m~j(, *J.j'-t*, BJ::.*~O)9lt1J~JliHl'±, B::!fq.::: 
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2 

~~ B* B*/~~
""J P
,<,<DO ~D'i,1jj.1J1: 

r 1966 1969 1966 1969 1966 1969 

1iiE~ MIT 2,302.00 874.70 536.57 441.65 0.23 0.50 

1i~*/{}v7° MIT 30.23 13.90 7.12 5.46 0.24 0.39 

%~ MIT 60.62 29.99 4.63 3.43 0.08 0.11 

llT'!tE'J-Jf MIT 34.60 29.64 11.46 9.95 0.33 0.34 

till 71.36 57.46 25.49 20.38 0.36 0.35!f.Iil* 
:tfjJJl,j MIT 9.57 7.19 4.38 3.01 0.46 0.42 

-\:;</!­ MIT 2.33 1.94 0.86 0.60 0.37 0.31 

ilf&'k MIT 106.74 111.07 52.31 42.03 0.49 0.38 

71"'i" +~~7' MIT 404.76 423.35 139.41 97.83 0.34 0.23 

DJW:ilf&)I( MIT 243.34 299.48 93.58 67.48 0.38 0.23 

kg 0.65 0.79 0.35 0.27 0.54 0.34*~=E* 
~~ MIT 120.34 108.91 104.73 69.42 0.87 0.64 

BJ:JJ!: I 

.t\::«.-ct!H-c'ti~<{f.@.Mi¥J7~oJ(i~-c''bTiiLt-.:oLiJ'L, 1JfE~, 11'\"*/\)].;7", %~, wt1'J-)l'0) 

,#J]!:tBH1ti, ;f:§.Mi¥J~*if;-n'_t-n'-:J t-:t!lt-c't±~ <B*O)/PJ-~JbO)IJt$~ 'b L@] fJ, t fJ;b 

It1JfE~!=1:3v>-c -fO)fJ!~-n'~ L -n'-:J t-: o 

JjfEfi li ~1iW:I ~icC' -I'Jh <1:~;b n J., ~t!W: -c' , f'jM!W:I ~ 0) 9=' lBIl." if.> J., I f'F~t!W: 0)1-t£Zi¥J ~~ Jfb -c' 'b 

if.>J.,o JJJ.EfifIJ1H'FO)I;fllUi, @:;JtIt¥-c'if.>J.,~1iW:1JDI, ;ii,/\~.fII!., ;fJ.l..ll., :g:~Jfb1:3J:U'~o~~1t, ~~t 

Ffl';JtI;flE-c'if.> J., ?ilIJ3., 11~.fII!.1*~-c'i'I~ ~ ttJ., a B*0) JjfE~~f'FO)pJT~,#J]~~Ffl'I±, 1968:$-c' 'i~ 

00 0) 27 %~=~ ~'f, t%~n'7c ~ -n' -:J t-: ('!I 11) a --1J, fltOO 0) 1970 :$!= 1:3!t J., 1i1E!JllEO)~f'FO)pJT ~ 

,#J]~Ffl' l± 1967 :$ t 1\::«. -c.'j':)J'-J:JT "'-ijJ;J:1-' L t-.: a -f tU=M-t J., *-,}!HJ.I..ll.I;flEn'-I'~ <, f~t!W: 

1JDII;flE-n' 2 ::m: § -c'if.> -:J t-:o B*t fltOOO) I;fUljpJT~,#J]~Ffl' ti, 1968 :$!i tHf[IJJ~-c'if.> -:J t-:-n\ 

1969 :$ 1= li B;;tqi f'1.l71(i~ ~*iH~ L-c v' t-.:-1i-c', lfiltl~Hi*Jl..ll.I;f.¥O)%lJ-@--n'ijJ;J:1-' L t-.:o 

L t-.:-n'-:J -C, 1960 :$f-t1~.'j':0)~OOO) JjfEfi~f'Fm~%,J]~M ti, B ;;tq=.tl::«.J., t 2 f€'f tit' '7 t%~ri 

if.> -:J t-: 'b 0)0), 1968:$-n' G 1969:$!= -n'lt-c t fJ ;b It~t!W:1JDI1:3 J: U'*Jl..ll.I;flEO):j't1*J!'j'i:~~;@ t. -c 

-fo)~'i7c~jjH=ijJ;J:1-' L t-.: o 

[<i]..l~11SI 

1960 :$1-tf:£.'j':O)fltOO!= 1:3 It J., ~~f.iJjIj,#J]!:t~tt[DLtO)~1!I 1= ~T J., ~1t~:f§{W L ;~d' G, 1JfEfi 

O)~f'FPJT~~Ffl' 0)~1t'= --Jv>-CIJ!fP;R-t J., (JI< 12) a ~~f!-c',#J]!:tji.'t1[DJJ:. ~ 'b t-: G L t-.:~7cO)~ 

I!I Ii, I;fnc.ii~ t'O)!:t~~.fII!.O)cJc~t:r~~ItO)[DU'_-c' if.> -:J t-: o -ftU=<k ('O)n'~~1iW:$A1:3 J: U' 

M!l~cx~ -c' if.> -:J t-.: -n\ 1I.t~~ 0) ~A**It0) rDJ L, 1'F~~;tJEiJ J: U''#tJJ ~I'df: 0) cX ~, *Jf!:t ~ttit:; 0) ~.A, 
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--- -- ---- ----

clii1J1: : If.fF.9)
-------,- 1---­

pJT ~7fiJJ If.f Fs9 j!;'~ft 

1'lOO G*I lB*i1'lOOTf'E 
1967 1968 1969 1970 *-9"-OC~1968 1969 1968 1969 1968 1969 

(%) 

#\Ht1JOI 822.0 813.8 495.5 439.2 36.9 226.1 213.4 47.0 56.6 48.4 48.3 

AAj!1J:! 83.8 50.9 25.0 24.4 5.7 6.2 6.2 2.9 2.9 1.3 1.4 

*JU'z: 698.0 608.7 196.7 247.1 43.4 156.7 143.7 35.1 22.5 33.5 32.5 

l'illdl, . ~dI,~~Jli: 101.9 68.9 20.8 20.9 7.8 12.7 13.0 4.0 2.4 2.7 2.9 

~'Jil' 99.8 100.1 56.4 54.3 4.4 25.0 21.4 5.8 6.5 5.3 4.8 

i~Ht,n~~t 1,805.5 1,642.5 794.5 785.9 426.7 402.7 

iBI~ 59.9 49.7 37.3 29.4 2.9� 

fl~;!f~~ 39.9 41.0 42.9 31.8 0.8� 

,/!!::tJ·fflJ.k 0.0 0.0 0.0 20.0 -1.9� 

Fa9~If~~t 99.8 90.7 80.2 81.1 40.6 39.0 5.2 8.7 8.8 

ftjjt 1,905.3 1,733.1 874.7 867.0 100.0 467.3 441.7 100.0 100.0 I 100~0.0 

9.21 

i±',m: ftOOlfiJl:n*ffil (1970), 61 : '1tOOlEiJl:'f!t*l'f~ (1971), 80-810 

~ 12 *fUIj~Br~hIJ9iflbj:,~1'1~...t(J)~ilI(1969-1970.$-)� 

(lii1J1: : %)�----l 
~*~ . .Ul· ~ 1 IX� 

~IEI irfit ;f<:lUt 1~"f: m:-\iil: ·1It3<\. ffyi"Sffl 
*~dI, ~~,}1'77-. 

t*~l:ltrDiJ: 16.6 14.5 16.7 27.8 20.0 14.1 5.3 23.5 11.1� 

*Jfm:-\iil:>gJ... . 1if!l~c)('1!'i 16.3 15.8 16.7 0.0 20.0 11.5 15.8 17.6 33.3� 

*Jflf.giH~i!>gA 11.3 10.5 6.7 0.0 24.0 10.3 10.5 5.9 22.2� 

Ifnc1i'i~lf.£:gJ:!O)c)c'1!'i 20.5 21.1 20.0 22.2 20.0 14.1 21.1 23.5 22.2� 

1!t~~ O)'.MJI!ocrDiJ: 15.5 21.1 13.3 16.7 8.0 26.9 21.1 5.9 11.1� 

)t~#iljoc&'1!'i 7.3 6.5 10.0 16.7 0.0 9.0 10.5 5.9 0.0� 

fl'~~:!t . 7fiJJ~1!j:&'1!'i 11.6 10.5 16.7 16.7 8.0 12.8 10.5 17.6 0.0� 

-'(-0)1fu (~~:!I'l1JD) 0.8 0.0 0.0 0.0 0.0 1.3 5.3 0.0 0.0� 

l5--'jjt 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0� 

,'j',i-'jf : ftl!Et.iJl:H:*j)~ (1971), 140 

.~~~~~wt~.~~tt~~~-M~~0~o 

.:. ~ J:: '7 ~{i:Iir1lJ L:l:--AIt~i'iiXtJ:;@Ji~f: t <b '_>1-:;6\ 1Jt~'iU~. ~~M,*ocr1lJl:. ~ v' '7 ~IEIN~~ft~-,¥j:~ 

:J}(i~ ~ ~@h <: v' t-:.:. ~ ;6'11 § I:1tT 7.> 0 tj J3:'E:~~llL13 J:: Lf-~5tt~i'iiXtJ::@~-c' L:l:*JT~i'iiX~AJ3 J:: u' 
1Jtliil5t2)(:'1!f~*JT~£J"i1*~A~~IEI~%jjtL:l:ff.J 1/4 !:~ ~'j: 0<:V'7.>0 Lt-:;6'0<:, 1960:ij:01-t1&'f:~ 

mOO~~i'iiXI~~~ut!:i'§JIH:J3ft 7.> ~00J1:.£"1'1r1lJl:.'±, .1T1:.£'~.f-'-, 1"F~~jJ[, ~fiJJ~f*, Jt 

~ijjlj~~2j:'1!f, --t- L <:-l*~OC~[JJll:.!: J:: 0 <:~:m ~ tLt-:~'t'<b7.>o 
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~OO~:;f3 ~t J., Cl 3:::jl:j;\tjOO9€l± 1970 if.1-tUIlil'o~:~51 -? t:. 0 L t:. iJ' -? l*tPli0)7}tJT:tj-~ t Ll Ii' J., 

1960 if.1-tt±~* UHpjO)~At:*tf L~iJ' G*I11'i9€~ ~J!g&")t:.1t;f1Jl1."it) ~, :jl:j;\tJ~AO)-J~ t Ll 

'Jt~t A;hJ:.*Jj-m~~1fm ~ LE1J' Ll !:Ui'Ji ~ J:. IfJ., t:. &") ~= liI~iJ'£'~'""(" it) -? t:. o 

*1%i¥J~1:iJfJE~~t)t~1J'1Tvnl.JUflfIO) 1960 if.11';0)&t00~:};~t l.J1:iJfJE~~ti, 1&fff=t~~: J:. lJ 

iTV h 00 r*J *,t:J)t~ '""(" 'i1tE. 00 t Jt ---z l i%'i '"7kif, '""(" ib -? t:. t (f)(l), -f 0) MS:tj- lIU±1J' ~ f) 1!1 Ii '7.1'(~ -e ib -? 

t:. o ~JfJEOO9€l±, ll;fHf*-\"'1i£~~tt· 11:'¥:*~*it!i:*O)OO0.lL~JfJE~1Ul t:.B tt J., 1l'¥:-?T'¥:5HffO) 

WF~~1fJl:~ ~ r:p {,~: frt:> ht:. iJ', 1lJfJEM9€:J)t~O)MS:tj-t!! 1J'0?7J: iJ' -? t:.1:. &") mJiIDtJ.i-?~*J.i~: ~t!! 0) 

:J)t~1J''""('' ~ T, llJfJEit-? Jd4:J.i t fPJ 7.1'(~ 1." it) -? t:. 0 1960 if.1U1T-'f: I:.B It J., IDt1rm:t5t~ Ii1$ [Y'liS Iv '""("Ii' 

t:. t: 'b iJ'1J'b GT !:E!i::t~~~iJ'f$ U't:.O) ii, "H1JJJ£ 0)j:\!'I1m J: ~ 'b !:E~-rlO)j:~tJIJO)~[19 1J'* ~ 1J' -? t:. o 

1960 if.1-tflfI-'f:t: E It J., UOOO)~t~I*tH£~ti9l7j: iJ'-? t:'1J{~1±l ~i$ lJ L-C E f), -fdJtt~tt~GF~ 

t: Eli' l -:g:15(J)~Af-tt#1J'JiIv t! 0) '±, ~,y C t ;j;IH~O)t~1g1J'~:ffl. L, 1>ttJlJ1iffiil ~ {$ Lf L t:.1:. &") '""(" 

ib -? t:. o 1960 if.1Vf.LrO)uoo~t~I*0)~rfrwDt1~t±~~*if,f:Jt---zl -fhtH:~i%'i <~ <, ~Jfm~1rm 

~ AiJ'@:t;, 1= 9f1lJJ!t~'l:l O)[PJ L ""-;pal!"':) <~*m. '""(" /i 7d: iJ' -? t:. 0 ~ acifO) JJ&:]fl:~ ,$j*ti :. 0).12, ~:1n. -5 ~, 

5S;t±'i-fO)tJt~~stttAtll[;t1rmJ::iJ$1I:f=~:tr9J.,:' t -c'''HfJJJ!:E~tlO)rtJJ:.''''-''':)~Ij'J.,:' t 1J''""('' ~ 

t:. o 1960 if.1-t-'f:,;fO)UOO:m:ti1X:I*I:}; HJ., 4';-1£* t± ~~~~f= 'b tff&") l '" t:'1J\ -f 0)Jri.7c0) EH~i± 

~1fm:m:ti1X:tnEH1;:0)'tlfi~rrDJ:.J:~ tHI5~O)mtj§.(f)J:t"':iiIi\ I lJE tg'JiIll:, rft1~~:£II!., I1t;liM!b:£ll!.O)J:. 

-j ~ !:E!i:'E'f:fljlj: @,:iJ'h l Ii' t:. 0) '""(" ib J., 0 4';-:il'::"* ti!t!i:~3]-[ 0):i&J.:f!£'""("~1±\ 2 ht:. X~(S t -to) JJjjjJ9 ~'* 

~, 1£*J7,]O)'itlF.'f' w.;~, 2 G1= IH~g:G~=~§f; L -C:tH"j~II**~1T-? t:. o :. 0) J: -j 7d::tj{*j~II**I±, itE. 

*fi:~= 11:---z l i}1~ ~ ~1J'i%'i <1JE~UH~ 'b ~1J' -? t:.~1n.:m:tiit~ ~.B J: U·'Iitr~ffl~ti1X:~.!3- O):tj{*j~fJE* 

~ t=M Ll 1Tvtlt:.1:.&"), ~~[PJLt= --::J ~ iJ'-? t:. Ufflffi-c' ~ J., 0 

UJ:.O) J:. -) 7j: J&~~,$j* c 5S;t±O).!l'L f) ~Jl.J1- 1J\ 1960 if.1-t1&-'t(J)~ti1X:I~JIU~E Ii'l pX;* ~ L~ )'t:. o 

1-tJlZi¥J 7d: I 1ttlti1X:-e it) J., 15fEfiO)~OO'""(" O)"Hff1J!t!i:'I1.ti B:;~q: JI:---Z J., t fg;1i '7.kif, '""(" ib -? t:. iJ\ L~$ 

'""(" t±L@]--:; t:'0 15J[1tf t: E tt J., 9fm,!t~'I'lO)[PJr. ~±, 3:: 1:*JI..lL -'?tJDIo) I:f!£~= E '" 'l':k:ffl. 2 ht:. 0 7j: 

E, ~t~Miitg:GF~O)9fff1J,!tiHl[PJLO)~1EJ J1!.J., t, 1'F-*,*:tjl, "Hfij~ ~JTmaJttim~A.J: f) 'b !:E~1fJilll:, 

~14:, Jt~ilJIJOCO)ct~ t:JlifJ'I1:ocO)J:.~O) J: -) 7d: '/ 7 r '7 J.. 7ooiJ'* ~ 1J'-? t:.:' t 1J'b1J'-? t:. o 

B* t=ll:---Z -C1ft"'7.k$ '""(" t± it) -? t:. iJ{, 1960 if.1-t1&-'f:(J)~00 (J)4';-~iHi:~t1'b~: Eft J., "Hif1J!tjft1 '±, 

T ---z l 0) ~ § '""(" t± 7d: iJ' -? t:. t O)(f)~':kl~ L~ L t:. o c ~ b tt~ti1X:I~'""("Jt,p:t: i~bnr:p'liili'""(" 'b ib-::> 

t:.1MtiO)9f1lJJ,!tgj'dllQ]LiJ'~ L iJ'-? t-:. o :. 0) J: -) 7J: 1960 if.1-t1&-'f:O)UOOi}1:@:~0)"Hff1J!t!i:'tl[PJL 

Ii, !t~~JiIll:, 110*~~, "H1J~1tj:, Jl:ili:ilJlJoc0)2jcli, t L-C1**OCO)[PJJ:.t: d:: -? l~:ffl. Lt:.O)-c' 

it) J., 0 
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~C:;;-~Cj7]~~4'- (1965a) rfJ£t!iXI~iHH"j~t~ItfIiJJ!t¥i:1S¥!iE,!,jo 

(l965b) rf~t!iXI~t~1i\Ij~~ItfIiJJ!t~'U~gU¥!iff'!'j 0 

~OO!t.J!fd:'t*:g:~ (1965) r~C1Lj-?j- I~3€~oj] 9Jo-jl-i91 fx1i\lj*lJ-91 7};fJfjo 
--- (1970) r~C1Lj-?j- j£'~91 ~1f]!t.jjl'ttEiPIJ5EJlo 

--- (1971) r~C1Lj-?j- E€~91 ~tJJ"£jjl'tt\jPIJ5Ejo 

7<:l fil17] ~ ~ (1962) HH"'ftaw~Li 0 

{l F11% (2002) rliJf1EIffl3€;j)t~9j- 9;D~ill,~ft::i:91 OO~%U~!l!Xj t4~fx1i\ljiEJl:~~jf1EllJto 

Ad ~ 7] . :Q%~ (2013) 1j£'~t~:$*-1f 'lJ ~:$1~iMJJ:Jt:f$5:. ~ UOOj£'~tJl'i:$1&Jft91 !j;f~Jl} %l:'1tJ r~ 

OOJl} OOPlR1&iid ~ 29 '%~ 3 -i}, 155-1880 

1[iEiW (2013) IAi¥J~i)](UHr>j1j'i:$JTJ m:YA· 1[iEiW*lil!~ rUOOif,Eii'l3€!1{A,.O)it.}~--m1N·)j!j(~·19: 

~-j El *if,Eii'l~Jiii8Uo [Sen, Zen'on, 2013, "Zinteki Sigen to Gizyutu Kakusin," Akira Hara, 

and Zen'on Sen, hen, Kankoku Keizai Hatten heno Keiro: Kaiha· Sensa· Hukka, Nihon Keizai 

Hy6ronsya. (in Japanese)] 

J:j:J,Ii!fr*~ (2006) 11 / ~-"/ 3 :/ U/'\~~J 1JtfHix~1t!J.il m*O){t~"/ AT A ~ II M~ 4 '% itJJ.MU~1J· 

9;lHil\; . AttJI ff~Mo [Tyiima, Hiroyuki, 2006, "Inobesyon to Zyukuren," Hiroyuki Itami, hoka 

hen, Nihon no Kigy6 Sisutemu: Dai 2ki Dai 4kan Sosiki N6ryoku . Tisiki· Zinzai, Yiihikaku. 

(in Japanese)] 

;jH1Ut (2015) n1/;OOif,Eii'l3€!H\fH--~&!JX::&O)~;Z2"J.>to-j ffEP3k0)7l\.'!'mo [Paku, Kuno, 2015, 

Kankoku Keizai Hattenron: K6do Seitya no Miezaru Te, Otyanomizu Syob6. (in Japanese)] 

7.kffJlllf- (1990) IUOOI1tfJ£t!iXI~0)3€m:~l!IJr7V7if,Ei/'fj ~ 31 '%~ 4 -i}, 20-400 [Zyunko, Mizuno 

1990, "Kankoku K6saku Kikai K6gy6 no Hatten Y6in," Azia Keizai, 31(4). (in Japanese)] 

i'bk:fL (2015) rUOO91 £1~~I~1~I~7JUliJf1E--fJ£1!iXI~-JI iiY:l¥Io� 
Kim, Linsu and So-Mi Seong (1997), "Science and Technology: Public Policy and Private Strat­�

egy" in Dong-Se Cha ed., The Korean Economy 1945-1995: Performance and Vision for the 

21 st Century, Seoul: Korea Development Institute. 

Rosenberg, Nathan (1972), Technology and American Economic Growth, New York; M. E. Sharpe, 

INC.. 

~l1i': UOOit.}ii'l3€!1{O)fJ]M~~~"'("ibJ.> 1960 ifl:iJ~tJ.>tHf>j1j'i:~ii, :,:!n~:\t'~jf1EIffl3€JH:{$lf't~1v 

-c\t'l:~1Fm:j)t~O)T-c', :E!: 1950 iffU=¥JTl: ~::1M%2' hJ:At.t::ritJfJT J.>%-c!t.J!E1ffI::rJm l:-c~ 

:ffl, L t-.=o El * t O)~tJJ"££'t:'tO)i'S&::r~ff~r~ -c*fB/J'T J.> .: t Ii -c i:' t;rIJ'·-:ddJ', MEfli!O)): ~ id:fJ£t!iXI 
~O)J:j:Jfl!iffm l:iJ ~t J.>*fB/H: li!JX::r}] L t:: o 
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1't~ 1 ~Jf~ti~~IJ~Jf~j7g~ 

IlJf~i!tIJ 

alitt:QtIJJtl, ~Y'~T, ffit~t!o'bt!ijt +~VfiWlJjj]t't, ,fiYWft"tt!Jbii'hJ:, ii'lltgUi 
j:\:;~1JDI 

gj-,n4"tflll1EliJf~pJT it, ~"t, i$OOA't~ft"tB9IlJfJE, $Ii:'I'U*4"tB9it'5E, 1P]-F\11i!1Iil5~UIlJj1j, 1-':¥~[\~IlJfJE 

J!tl9J~!lii.§:~~PJT ~fflW,#, ~~n$, tt~~~, ~~, it'5E 
9=' *~n1J{{IIlfliJfJEpJT :liliMJ., j'jiIJiitw.JtIJffl, tw.J:IJltJ<Jc!<:.&, A~3<j]h'~~,~, i'MiJ-J'!,1,jMt.'iHi· OOiift, *I~*~ 

?;;fj-;:~5E, 7''77-. T "J '/]t~ Kit ft, OOJ!i'~~ 

1~1!'-H{IIljllJf~m 1lJJ~~ft*U, !I!f~'tx~, !ff~~~tt'tfl}~, ~3<\J'IJHP~ 

!=jJ *'IIl:3<l.illif§~,~?JT Mt*9J(t~'ii\f;I$, ~lE~1i 

<F'J:lll.~$ lifEf!R1.iiMt . 3<\J±~ft.ft5E'HR 

OO~~WJiJfJE?JT ~~.~.~ ~aW~~.~ fi••~.~~littR~ 

00 j'[f)f'di: ~ ~~~'~#~~5E~~~~~"tB9~"tB9~~~lE 

£,J,:Ji1J{1!PjIlJfJEm i1;~tth~frJ, *,*1k' £ywf*~, v - )v:&:kft, fi~~~oci~U5E, 9"UJ'![i£OCruLt 
w, Cf-tJ ~1Jj( TtJliJf~?JT i'~1i!<~tff,J(1i!<*, A~!=jJ1i!<~W::~fJf, N~frJl"JfJLjC*~J!i" ;fUffl, i'j);!l!h):!j[!=jJi'iI'l:'J( 

-I:~fJf, :f'lER~~Iffi'i. X-Ray ~\HtJif}il', 9MiT/'",,0))j(;''I'MVfEilf.\f~~JJJB9~Il 

w, Cf-tJ ~15)[Mff,!j(12$ "tliJfJEfiJT 1i!<Mff,!j( . 1i!<~tti$.l5JfJL5G*tUfflO)4I-~ii-'F-IW~Wf . mJ* 
00 j'[9t~JtllJf1Em JiMt~~, )!j[ ~ ~jjtjt, m'mtw.J£1ilHloJ1tit, :J /' '/ I) - ~ ilMO~J±, *H#3':~O)~ 

,~ 

~1flJ1JJt~~J*liJf~?JT I l*~±_t.f$:ilti~U, AJH£ft~O)±f$:~ft, l*~~bJ!i1:~1t 
---------~ 

Rra9
 
*.'IE1tJbJ!i'~llJf~:¥ ]tJb1JOI O);fJ{{IIljB911JfJE, 4I-~i]t~ 0)*~"tB9Ji7f~
 

:kIO]I~HMJT~~J.tliJfJE:¥ x/'9/,·.tw.Jt!JbO)JbR~~Ji7f~, ~£Jb~lE~~
 

~-t!;ft~~liJf~a I:t~/g;E!j!ii'J'Eft, fim.~1JfJ1:OliJf11; 

ifLfflft,+llJf~l'l *JTt!JbIJfJ§6liJf1E, I'fJir;E!j!ftllJf~, t!&'o~lEMJT 

tlJ)II~AliJfJE:¥­ 1illi~JtO)irJ'EB9il-g . "g:IJl~~i'ti'iJ- . 3l:)J;f;j#f:~T iSli}fJE, t!Jb~5E~~itIlJf~ 

i$OOA v- HJfJEl'l Asbestos M;WIJfJ#;~:f*-7j1ifM;, ~~A v-- HJf~, :Q*$llJf~, ~j1fJi7fJE 

W.'IEY'1-1'liJf~¥ 4I-lH 1-1'Jbj1fruLtllJfJE, W,l:ti'HiJ-· !\c-g-:&ijO)t!Jb!:-9-'ziS~'I'JiJf~, flfuAW,i'iJ-O)OO 
J!i'ftliJf~ 

*~~y/'llJf11;¥ ~t!JbIJfJ§6, Jbj1f&a~~JbO)i'~~~ 

:kttt!£HJfJE¥ £,)<jJijft . ill1Ji'HiJ- . f-O)fiE.~fJT, t!n'bJb1:l.'~~· JbR'§'J'E 
i1ln\!l1ti$1TllJf11;~~PJT l2$~o'i,w,i9ii'fJX;0)1HflJfJt:o, i#ft!JbIJfJ§6liJf~, ~~rc,;jjjliJf11;. Jb1if'§';E!j!~fJf~iE 

:k1lt*i'tllJf~¥ g-1JX::jtj~I'l, :Ji~~J-g-Ilt, D\'tffl:Ji~~JIlJf~, Jbj1f~lE~fJf 

__i#f_'_~t!*ll::JE@jliJf11;U JbW1l'J:!, t!iliI~!E'g;E!j!, t!DDD~$ft, :I;JMt.f!JljlEliJf~· ~iEM!T 
IBm. ¥1t['ii]'tJ£''t'I:*Jl1l (1965). 81, 870 
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