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I. <eivtet ERARERA SR BHE

Levbel HREREETR RS ElEshedd e wd
HEe Fe StEe B s Rol wiiRst =
olof & FHolw oldlwizl WMBEIRIEMES] BWEFKH
HEVAA B HREL FLOR 3 I BEE
A= 2s2 sy

1. ®Ee| BRIt Zigkes

(1) ZBEEREe e & HEEf

19785 FEoll el vhelell A B Ghit & A Y HE
£ 9ete] 8 1,524f80] A=Y EY o] BEEL
GNP9] 0.75% (37| €47, 1979l #&Est, GNP
#Hit7l 22 Db SRS kg W, $Ele BA
IS drhvt £F3) st st E AAA @ 2
2l o] ¥ AW 13.4% 2058 0] AB BE
Hgow (197742 #Hit= #5) o o #H 10%
ol 20f8¢io] EMBPESTA WEHIYT & 5 Arh
KEae] EEE s ERRES I A o] 2ol 9l
vtx BrEshT Ml BIEHTES] £ Hifge] EAS K

(BRf7 : H )

[e]

P —_ FE on 2 1973 1974 1975 } 1976 . 1977 1978
il t 10,667, 12,028 15,628 38,182 42,664 60,900, 108,286 152,418
- AR 5,656 5936 6,589 15,867 16,679 20,457, 25,754 35,446

(53.0) (49.4) (42.2) (41.5) (39.1) (33-6) (23.8) (23.3)
HOiB R E B 3, 140, 3, 607] 5, 252 5,995 11,460 23,323 35, 335 42,627

9.4  Go.o)| @36 57 @69 @383 (@326 (280
* = 572 349 367 6,521 2,182 1,979 5,482 20,543

.4) (2.9) @3 ar.n G.1) (3.2) 6.1 (13.4)
& 2 = 1,299 2,136 3,420 9,799 12,343 15,141 41,715 53,802

(12.2)) 7.7 @L9|  (25.7)]  (28.9)] (24.9)]  (38.5)]  (35.3)
Bk BRI, RIEBEEE, 1979
210 W)

B 33%. AEREC HER BAKSE
& % B BB (95) xR
ol B B OB | % BE|E A (M B % m|E AW R

% B 71j 3.4 18.5j 7&1, 12.8i 36.00  51.2 69.3J 20.9 9.8
3 B 70; 4.1 2.9 74.0 18.2 32.4 49.4 — — —
= g 2 7 84 3B 614 150 420 430 79, 8‘ 20.1 0.1
E S R 71 4.0 27.00  69.0 143  50.1 20.6] 59.4 28.7] 11.9
g & 72, 123 22.3 65.2[ 15.5  34.3  50.2 (80.0)| (20.0)

R AA BHBBITEE, 1974
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o] BES T e FERE Hxdd £ A 2
3k 20fE4l & EBBrEe S & HEFH ST 4 glo
o EHBRY 1.34%9 ZEDY. KERESY
#7 69% 2t AR #ES L BFRY & B
BE 19 12%7F HEEFRA 2ol & £/ Ao M
B vzl A ERTESHED 528 5
et o] 2 + ¢

AP A Bghuls}l 2ol B Bkt BB
ol —%iy BHEE T l7ld Rl BEo2Y #

B 34k, EEMFEMBR SRR FAHEB (1960~76)
(BAr @ RBE R 100558)

£ B ERPIR | BAFE | BBUR
1960 1,183 3,057 9,311
1961 1,378 3,115 9, 853
1962 1,695 3,727 10, 004
1963 1,974 3,825, 11, 294
1964 2,301 4,238 12, 355
1965 2,572 4, 470 13,049
1966 2, 825 4,747 14,322
1967 3,029 4, 936! 15,208
1968 3. 286 5, 356 16, 207
1969 3,378 5, 533 16,775
1970 3,521 5,919 16, 607
1971 3,515 6,076 17,154
1972 3,702 6, 276] 18,437
1973 3,816 6. 829 19,772
1974 4,072 7, 515 20,735
1975 (est) 4, 446 8, 275| 22, 488
1976 (est) 4, 750 8, 925 24,415
(12%) (23%) (64%)

&¥ : National Science Foundation, National Patt-
erns of R&D Resources 1953~76

¥ Bx. HRAK #B

A=AF T =] #1349 A 335 1981

&7 BrEsE Aol wel B e o' o
W WARTE By e 2 MES Zoleh. EES NSF
HEt(1977) o] fkals BFEHSS] HAEMERES 68
%7t BT #ER AR o2y B« £ Aol
t}.
19784 BfE el viel BB #E 14749402
A AB 1,0008% 0.44%4 B (ER 2.5, HE
12,3, BEB:L.9). oY W HME 2 4 35%F
9} 7+,

o] ot 38.8%4l 5,721%¢] K& glom 2 fie] —
o Elprse st otz £ = ok BEA
H9Y An#rl duE A HEADY BT BR
o] SEshE Aolm “BRANY S sEERIY BR
FHee KBk A MBS 504 oS5 A”
olele BEEMH AR BME g2 &/ 74
X5 BEd 2 ERNESFY KBRER S
fEaRol vteA =

197948 B7E Sl viele & s4fFY Kol gled 100
B KBBe] vk #M36EAA RAFE uled Fo)
ERAES T BANE: KBRS HE%ns g3 gl
o AN AL HEiELFREY B4gl H#E

= Aoltl. olgzte] kEBErBAS] #Ut Hrk: A
< gme s XKWy RNMEMA ) REE B
3t Aotz & 4 itk ol AAZ #HEH BF
RG] RS Wl FmES AN BREE 217
T fo] ¢ AFLFE Bl AT IHYE oA

E A B2 KB4 HY #£2&4EY R
e KB FELFI T L2 Bl 4FEH
F ybolok Hl&= Zlal E@EMBEE HY en
TROZ Mkt g Tl Adoke ASelA 2 &
RE BHE FE 5 g Aotk sl BEEIK
7b Bl fEde] Sl EEAEY AFFTL SRR

(4 0 ™)

z = %\Lﬁ— 1970 | 1971 | 1972 | 1973 | 1974 ‘ 1975 | 1976 ] 1977 | 1978
A 5,628 15,3200 5,599 6,065 7,590 10,275 11,661 12,771 14,749
T T R d F 7 & 1,962 2,049 2,069 2,296 2,202 2,312 2,491] 2,506 2,658
(34.9)| (38.5)] (37.0)] (37.9)] (29.0)] (22.5)| (21.4)] (19.6)| (18.0)
M9 g ) S\ 496 428 634 653 692 774/ 1,101] 1,533 2,066
8.8)] (8.0)| (11.3)| (10.8) (9.1 (7.8 (9-4) (12.0)| (14.0)
] 3} 2,011 1,918 1,747) 1,711 2,144 4,534 4,811 4,836 5,721
(35.7)| (36.1)| (31.2)| (28.2) (28.3) (44.1)] (41.3)| (37.9)| (38-8)
7] 4 2 1,159 925 1,149 1,405 2,552 2,665 3,258 3,896 4,304
(20.6)| (17.4)| (20.5)| (23.1)| (33.6)| (25.2)] (27.9)| (30.5)| (29.2)

A= EIER



PAZA RS ERENBE (VD —gse

BEte Aol HHZF Hx sk

ohge HEEpR @ #iZel el ol ME
7} Sl Aolwh. HITERY #iitel x1 Bi]isﬁa} go m
oF HHEAA PyES Kb BE KBRS o
#ES wEste 7t ek

ZE| X o] KellA BAgelde B Y KRR 2E
€ AT FHolH o] fiAtt R AR Hige E=2 B
Bk HHEolak HRAAD Y3 HRe A A%
3 9hehe Aeolvh. KBRS EHEYSL = (pattern)
< Higrl otolviol B RS KBk BAL Hist
BRE ZHmsln REE Pod A KRl AL B
Frabe Aotk A o] Hie dfh 149 #kml
o] Kk BES ool 4 BT YetE Aol
5 36%%. &%ﬂﬂﬁﬁ Bay 8 LRl EE,R

1950 | 1966 | 1971 | 1976
& A 14 112 141 148
B OB o 8| 1200 11,920 18,040 22,460
WS REEEY 315 466 913
1B REE AR 25 51 230
i =23 + 90l 1,428 2,770, 3,353
LE| + 123 154 208
1% + 16 14 10

(1966~ 19774 LHFE B%)
&% 37, ARTBESN BiFH ¥ 24 U BMEXK

~s0 | 1966 | 1971 | 1976
% 2 m| 6o 833

1,071 1,197
B B 15} 19 21
0] # = 202| 240 286
NS QU e 0. 24j 0.220  0.24

(1966~ 197THE YHEHE B5)

= EfEped A £3 #EHE stz Qe Aew A
zZhs] e KB BES B H-L8{ FTHEsT 40084
el gom o]Eeo] wiAl #HiFl Aotz nw 2E
£HREB v 91,2008 #3759 1vte] [H
BAy BTN Jdrtls 2oz et AR
FESEFY A2 BREUL 150E =2z, e &
ol iy 849 Kt glew, o & 3% Kol [H
HEY e gfTaend BEles Bigsl: WHLBuE
}zh. Qgow, BEEIEQ BhEe BEulel 249

1 giohe itsge] =oh olw & BHi4elA K& A
-4 R £ERS Pttt AL EEg A
o, EER HHEHE Exs BAFERGHEA A
X EMRTEE Avn ¥, 8y gESHAA
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1%l #7 11098 3ol vistorm 48, HBE
Hitt ZRSHFE TH4 3009 FHoE #HEGA
1,20049 #FRFolA 4539 1mbe] 144 154 &
el e s MEE Sk ke Aol

MEATTEF o2 REHEd LEG AL BHRA Kk
R BE Y BETR . ERTEE Jtd &
K7L B A KBRS 9% ~REEE KB Ful=A
9 glom vk WAFENRME BH o= 5083, IBRDE
£o 7 800 (F 2 B BAKFR BR a=la
AIDE &2 2 50083 (o] s —ifnke] LR HiEH
2 BA TEE) o KBS BHEHAS
Folvh. HEERITEY] BHEol Y $elo BB HAR X8
Btel BFREE A FEEdEe € 4 . Be KEd
Aoz —#e Kol Rald Atz MR, 550, BES,
BEE ¢ R —%@Eel o8 o5 #if: iF
Rshed LTEE E&EY e d A REe o
v & 5 gtk

(2) Broest AlEs

AA A BHRBES Ky, FRADY TR, Bk
2% EfE, HHRERY TS BB ERHRS Tt
A el b MEEE ERsd . 2 o)
< BRE EREL ERHESHI BREA A »
B2 sHA =t EHERES B3 2. shvsid
B = FREE, o MRAN, WEYL 23
TR BRI HREE Afstgdd sibThs
RIcEEFANA WA T BIER Toleld ol 1 Al
el gmsle] sivhal EMAES HRA7 T o 1o}
Ae AR HEEFY AL o] F vt &
BIEEE 2 BES M) o) | Eelth ol
el Gr1e A E fIENY BmEES olol w3l ke

Koo skl 2 s ok

BIEREC w3t Brel WEhsts) Woﬂﬂ% o]
0] 2] 7] ololz] n} I %al SeEE ) A ekl 729
BRES 24, AlIE%E £RMo2 FEAH w}a} 25

ERov R 4R EHE st s o

FE LT UEE & 7 A A, BAY mAmgl
RIEEL 2 EAS) REERAAN fafE 2 %E)
el gt AT AT +E dn K@Y =
Stehe Zleleh B4, @A) 7bal ARy AIEHS 2
ﬂﬂ]\ol FB= & M FRERR 2std 4

+ BESE

5 BHE £E dvhe Aot jiEE &
A&t fE: i 48e A0 Efy Bm

4, BEs AN FIRsie] plEs ol o 3F
= 713 % BWIRe Rfgolth. 19504 e} 19605 4Re]]
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AA fpm o2 fTolAl —e] WENABRA st
| EAS AIEE BRY T A nauEn B
Hez o3 & /s ®iRda gle
(@) BfmsE BRMEE Bigshe #FHED b
gFER
(b) RRe) WEH FES
2+ e FER
(0 BE BEHRE Aol vk EHs) HEEEES B
g3l BEste FEA
@ =EAH Bkt g8 FER
(e) mAmY kst MEtke @sty Bitste B
R
) HRE BHml Aoz
ol LRyl HEL
3t FER
ol% 2& HER $29) iadE ¥ HEHEd
2 77:‘:&% BFe] 2 o) 92 ih@d ZES A
T THEREES AER BRE ags BEsts g
A2 BT ool BAS #IEHL 2 RE
BE RES BF st HEL BEE $H o)
Wl Al AR QE HAHY AEHE 2 @A
BA Sle H RERA st 4+ EFYd =
AL AL FE e Aolsh 2T BERAA HR
2 R 3 BAY AEH BEET St A
#BERo2 2 F 7HE £ 5 e
(@) BB EHE A #MRAL 2Es: AR F
LE
(b) P pigel My, MY T Bhmzey FHE
S
(© 7 REEMEl HWiES) BHT BINL R
EiED
@) WRAS SHEe FhHste FER
(e) mfttel Folal ik MBIV
€) F et WEsE = AR
(8) FIEETA lelA Bkt EEHES st
t RER
(h) gIEE) EB LEN EHE ESse A&
Ak 2L M@ RS A AR Brsla g
o BIENE BEE Flsle M@ el AR
o ulshel ERBRT 2T Qe felvel X,
HRTS ARBHE AN BROL PEE RduA)
XL dowd olAT ARTAAE BA) Az 3
€ AR ARl od B Aectn 2o
e BREHS i THe Y o%Y EBSE T
2 HelA R Al B8RS FEAE 25

FANN] g H

BEs g HEs
2l Ao 8 WolEo|EE

AAFEH A A3 A 35 1981

oF & Holch.

Eiysd SEvel ERREETRE 989 HERE
o) s BRARY WA, PrEiEse) seiEet € BF
REE] AEMNS BEY & J= Han B Al
BHZET F8Y 4 v Hge] wEFEES @A
ol e o oF sHAlcl.

(3) BABRILE] Jehd @A) HEpEpre

ERFRREREG, BIEADY RE, HRlnd *
8, BIEH EBE READ 5 e HERERS #
mEoZ wulgtol Selo] HEHiEe) RIRS HRAR
Aote RS ERFRY SR HY B A
= et glet,

BEd BRI AEFEHE 1= 197344 GNP
R SEAME vebl & 82 23 1A% GNP
+ 2 BRS EE 2o} o] F Hirsgel SCI(Science
Citation Index) ol A9 EBHBHERTEES #
BEYE 3o 9% BAEHS mitmes %
3 BEoE Sle BRE ehilm k. F o] SR
A qdejal HERS F T BEFRS] AL (GNP 9
BUANE BEHR) 7 23 &« 2 W5 BBl
ERNEHME B HHEA 5HIA ]k & B
RS A2 E BHS Foogleh #38E4 1
£ ube} Zo] @B AL kg ¥HA 19738 1
A% GNP7} $3130199 3 o] A% SCIs 188F 5l
BslE el Adaide ety 7&—&— el A% 2738
o @arake] 482 4 gt

ol & th4l HREITY BHE FiHstY FiEe &
Msle 19734 #%ES GNP/} 13289093 1A

% Bk EEAE ﬂl‘ N EWFERTIA BRE

% e ] 4R )

b T =X = —-x100

N RLIIEET R @
A b & 1,300 35 120/ 342
otzalelvt | 1,290 486 764 157
wid) SFedz} | 1,240 201 200 99
W A & 750 621 368 59
a z A 530 785 573 72
2 fFF 490 93 186 200
) o} A o} 430 59 138 233
ki = 313 189 27 14
o] A E 240, 99 683 689
4 g 9 220) 101 50 49

&k : J. David Frame, “National Economic Resou-
rces and the Production of Research in Lesser
Developed Counters”, Social Studies, VolL9, 1
979, pp.233~246.



BIZEA RERS) EEERRCTEEE (V) —R

<% GNP} 400%B0] 3l & ol il FFER-UAHEE 14
FHER st 172f0] =ch. 19734 SClo viepvt
27/ el B w4 B[R Aol s
BE ol ®Ele] Al BEHEl AT HIREA 15
%o AETFL B Yk olgFe HEL S &
BERE K] KRS TER walgtol drpvt i
B B YustE S8 ¢H F= Aozl s
B3 o] B2 p-elel BB EhEmY EiE
Aol ¢ sted FEESL AR RE SR3ke] R REST B2
HY BRES B0 EWENEED 2 ik
u R gAY Sl BRELS T 24 M
Er drht AAgskE 2 A Fuooglvka
b}-
ole] Hozbe] -2 9} EESRAEC] A+ ohE WAETHE
Bel vk 9219 gkl =t Eol7] flsted B HY
BAE® LB A% x4 BERHRIGIABUL BESE
FRel A3 Aol et ArEe] 342%, dRlul
‘o] 157%, EmEol 200%, = olx]olst 233%, °l
A est 689%6 o2 i, WA 59%, 2
0] 72%, Hzldo] 49%e] o= 9+l

whme s e st AWMBHE £hiyeln
el WEES Fsld Sis] BEAYNN Zibd EHEE
g AR 2ol AA Heleln dladslel. shvksig
EEEENL T AREARGY B Y SHEENe
Higo] Sl3 = BEN HEEFYG Rike] ¥ W E
.o] 1;]-,

(4) R ZEBHT EN

ETIe TiRtanl s EWTRTY st T
Vel wel debAl sich. ERFRE BiTe
= e HBEH = AEe Jet sEEE A
o] Efol™ A ABat HRFZ UeAl me. EiE
BIRETY EBT I dsled ol & HikimEd 4l 4
o2 o KB BA v firel v B HIjEHG
FEEPFRA R TRl ok & Aolvh shAslA 2 B
GEATE BIAHRER, BFILETES. REURNS
Loz KplEcl ol & B EHTRY BITHEHE]
v EEHRY ERE A = olddel FEAZR,
HIEE, BB Febd ok & Zoleh. EEEWIEY vl
EAE#RE —Bio 2 M2 EFHE HEAD Ma-
-npower), FF%EHE#E Masonry), EEHR (Material) 2
Tr7E (Money) o] o} EBHF e FiEARFI FikH
#l= olel F& HAERE] Ariuks B H
A EAE EE skl wiel o BEdike] oSl
RSl A EERTHAY AR HETEEHE 2
F glor BHEY wel BRY e BORE REe

T-0
i

=
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A FRTBEERE vt 2. o=t Emgek
BlHl AT B BES 1R BAaR HE
SRl Fizwks Ao R s WS KEBY Bk
T Al A= BEN TREEEERE v 4
Alg ok & Zolrl. whgol o] E o HiEEY HFEBBH
B2 -2 viele] HEpEprges] STEHAEE Adus) e g
t}.

i) BRFe] HEpEpre SERH

Selviele] BRARhe A EEETRe TRER
E HENA Bi7she BT o7l wlalslx) 23}
3 Qlet. e RIEEMES B3 SAFHEHEY s
ol BEARMES KBTS hLo s 3 FIEl
ZES T BB € 4 e EE B
R AR hme S B3 Qk 48
A zA o] 2R ool iRt HIBMHE 2FE 2ol v
TSR we o2 {k HEYE A 19804 Higle]
BoEE il 2iREME RS Ao Rolop 34
t}.

PR AT REES T ABBES 22
QA dot IHME Ed “BEHEHRE S &
8 vhaviel EMB A T HEE stelth (#39%
BIR).

vk BRI B e it
T RBEEES A thigo s 287 o) 2o
BIRES ot dh=A EEBREE B Ze)
2 Bl o8l 19784 SHFIBERE LR
£ 2 Ee sivhg e, TE R SKEER
= &Y 33 1 Bk s

TR, RS Brise JLpies ¥
e MERTH, FEEDRE BEERYE 5F
BEFHEHNSS B9 BN FEL 973 =
BN AT m MEN KBS Hisl= A%

55 39KR. BWHIR BIER XHEE

E% FE 1073 ] 1974 ) 1975 | 1976 | 1977 / 1978
4 | |
@é’* N T 4681; 421 470! 1,560] 2,060
HE) ‘
T o A Rl 1,599 1,578 1,179 1,205 2,660 3,724
(Bf: 4) 4‘ ,
AR M 1,031 1,036 799 724 953 1,329
(BE6r ) ’ | '
REETHE| 454 437 527; 619 1,586
(807 T4)
T ANRE| 293 2970 337 390 564
F ¥ H|
(Bif7 © F4l)
BRHE ¢ 2



186

b Kol Tev B BS olele MEM T
SEE0 fEmd A TEM BN i
H1 Qoo Adoleh A THEH ALE 2nl &
BEPPESh B E Bzl WS 21 9E K
B BIGD Ao nd HEE KEABAE B
BHGRAE, *SEREERMELSS) o o
B AL KBE AT HEEED MO ST g
o #Eel LEF HH U HRUE FHHT 9
P MEA B FRYEEES aus
A Falw ook iEMo T WEMMO BE 4 WX
SEH BEES 0T A—BREEY SWERS, 5
% B% D HHERY TR, AR WEFERY
S5 METS olw gl

RMEREE HREEERES J8511 E4E E
A L RBEARES BRsT Qo oE
& kWG BTl BT Rolv MEPIETES A
HBE AL 9 BlTh BIS To] MBHAEE
BIES B Bw sk mh BE FrmERe B
el v} FEEHS HRET e AN Rk K
BEAES RME, EWETI TERTL
Aohn 9ot olet FHEMTL EEFRS Allo)
Sojob ¥ AES HRFEAL A MBS FA E
Stz gk EO BRHBPIERI S BRFEmA A o
T ikl 9% EEY FHERS BE A B
THEALE BRA] ARES BAMoE 48 £ 9
D AN E 22 G K Ashe ke, S
RATABE [ BEBEL A9 TRy BT
BHGBES 27 ot ERFEd s RED MES
iAot BATAR, BAUHEHSY A9 i
BEREGS A BEGHES AT HEzFd o
WS Mkt 4ob geh weld EREEY 1o
B TERESA PR AW Y MRRS
of YA BEH BEE LAtE AE el T
A o oo} MM B BES REST B
BEIHE 4% HHe @NAZoEA 1 EE
LA LA E AN 4 QRS Sk & Hot,

i) FeaEmrse FIEWER

ARFES TOU NERHIEHERY  LERN
o 9% HEd 98 4RS ST Yo BAER
#e IFEY ERE BEZ 1 9 SAERYE
o] 198040 EEE J1 &L vhdstn glov o BE
ol DAL ok ZRT 4 gl& Riolr. B
o o) Bl A b A KRR SES
3t Qe e TRBEAEpE et & 4 5lem o
SYoll £ [ FBHESH ML it @ TRik S0 E jo] 4

A=A &3] A 134 A 3F 1981

93] ERT FEEES Holx vk ol & MES 3
£ R BER TBAES £ 40, £ 41 2 F425
o4 2 uhe} zbe},

3 40. BEHEME ARRXE TR

(=19 - ")
o 7E (1978) | ATl (1979)
A F X oF
A F | AFY | T | A FY
4 B 17) 34,000 10, 27,395
w B B 15 50,180 11} 50,500
1t 2 13| 52,300 17| 58,000
£ o B B 8 50,640 9 53,000
o f B8 9 29,806 8 33,000
&R - BT 6 24,580 11| 31,300
ER-BETIZ 8 30,000 9| 33,200
R - EETa 9 31,490 11| 32,955
THE-RETS 7| 31,500 71 23,318
Bd B 3 [H B 4 15,130 11| 26,113
BROERE 2l 70,000
K fib 2| 54,500
i H) 96| 350, 226‘ 801[ 493, 281
1979 = =8t 98,500F 92 EEFILER

&eo] 118 £EFH 614074 dE2 AFHYE.

& BUFHIIEHRIC 2 19784 96{ke] 3
85T HY, 197950 EETRER LS BEst 169
o] 689 BEEA R Tiasldvh 1980856 =
#Heol 50EY Dk Brd oz AR THEET
KiE BES ] 1289 BES Sk o] HHEE HIRE
Hgo) ool £ MRBBLTE, BEEETIHY 2 2
S BHEHTE BESAREY EEREEES
o] rRTEHEES Holx Uvt. I [ERHFAME]
2 19745 WHBEE KRistn B 1B 5TEYY B
e e e AL WER 19795 = 684 R
BE HARE 70% ¥ AR 3059 HEE & &
Bl wigEstgch o] HEE oldtel® whud < 2B
TFro HBLHS FPEM st glor BEE.
BT, YEEE BWemYE BEELHZESS A
AR 1974~1979¢] 6 St 3EY A xS HEL -
stet.

FrEFEARME o) BFtESc s, TESHFEME]
o] MEHMEH®Y HiEgos A5 wd U
BMEe RRNE o8 @By B85 sl o HE
L FE BN REY) PrRBs Fhsly deow EE
HRol W TRSFE EEHENES & 2R gt
o] W B4 SEPIES) BGEETELS FE SR

BB S E
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* 41. EEXHEHE HETE BE (=9 :a4)
=] =
T TH Aaa=naw N s+aA | A
e A # AR | A % | Ad | A | A9a | A+ | A
197 4 \ 102i 105, 009 56, 45, ooo‘ 4 17,54 152} 167, 540
1975 203 198,830 103 93,60 9 27,600 3200 323,030
! i |
1976 1835 210,00 9 9,000 19 21,930 233 821,950
|
1977 15 207.80) 63 82,00 9 42,80 183 319,600
1978 ! 103 203,22) 570 90,00, 14 76,500 174! 375,700
1979 101 420,000 160‘[ 180, 090 15 92,600\ 276 692,600
A2 Ay FA s
* 42, BRUHE FHEXEER (519] @ 24
n o 3 7 ; B’ T = oK L o e - | b
g A x|t a me | TR | prElwos| s e | K| R
N N N N ]
1977 (25) (33) (19)\l @n (12| (25 @) (149)
32,5000 64,4100 33,16) 50, ooo‘ 29,9300 75,00 9,000 23,448 323,448
1978 (33) (16) (26) (29) (17| (33) ® Lasy)
42,1000 81,100 33,900 43,2000 25,300 63,000 6,400 40,673 341,679
1979 (32) (42) 17 (20) (16| (29) (10) (166)
50,900/ 67,800 28,200 38,500 30,100 50,700 20,900 21,923 200,023
(= mm e
a4 gL E)
QD HEAA "ola glovt EALWE ikl E) 1 i] X] Faa ok BA, KB B BT A

THREl A Fhly gL s 2584 431 12 el A W AUk Wl Bl #
THE st A= REEA ﬁ@ﬂﬁﬂ&ﬂ?@%“if “{3 Jioﬂ Yt fhEE 1/48EY =52 Gerh iz
@“ PP BEMNCE BRE § STIERE  AETREBY RO ol Feok & KF UL AT

BITshL A ot PUAR A8 TR —AAI L EH AR wol Bkl A MMy st A
B 7ok Aok ARAY 2L BERMEEIES  gon g A% #H C

Y
T
¥
a2
Eh)
2(_1‘
2
g
o
b
Hi o
o N
ety
(5%

219794 66ME @Y 4THY S Fiastg o2 BHEHT A ot MREZRET HANA Xt
i) kge] ABRIE CiReH z =k mpxehem MBEWAES A3 K9 HEH

EREH BT ERAY REE Wokok & KHe 9l gozA KBRHEA WAL, WWRMRY REEE,
odAMe T A9 J' Rtz Beotx 22 KBRAAY pREZEBiE & 2 BESY 0‘13
olvh. S-2iviel KES HFE HEgptRel: MEAA HES obgE wEHET HimEclok & etk ol
SHs S BREEAT, BREHS, HIEOGBRME, R @ AE2 KBS BEd #Fete RN W
BT ZE A e MEES 2y ek BHEYN A gdske 2%elA o mreels mR e
o AT olF LIEREST Kiskd T M & ABLEAY A H2A &Y F g et
Byl K oz vhebda glel del A fEHgE ™ (65) EEPIERAERE ¥ #H
BEVES EMs T Bhol ot KB AMHE O %‘i"%ﬂ”m’] HRREE 4352 FR&ERE SR
22 o714 v gl 1FE BEfshl = gk 2 EA BieEe Aot By 4% ﬁ(Neal ol

Selvhet K& 53] .L‘tk%oﬂ/ﬂg EIRBTIEE 4 % 7“” HAFEA A7t AR R Aadoz
3 XBTBEERs 24T BEFS LER . A, B jef & Heolh.

WREES 9T Eshe ﬁﬁf@]‘ﬂ |2 RBE ple SEivets obd HREDIES A BES == ik
=3 EBEERADS B2 HER Re] gtk ok an LI wET AREEC o il AN
Hrel BRHBMERT S s kel By ook webd o)k AMBES st HyiEE, Rl
R R E glend ol ®h el ARRIRAAAE 7l BE 2 HRFE sl Bl ¥ESRS g

e & rlr

%‘ﬁ—ﬁ
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g oubob A gdom EAmESEA ZAA gA gH.

3= BEMEMEC] old =it BLg A1Ed —H
WERBA o RPEEE ZEstas ste 34
£ Holz gl TiBske

BRN =t itdy LB 92 ARixd Bl
B KEBRE 274 A% sieEzzady Hillde o
u) AERAA 23 gl BAB-T (Relevance Tree), &
85 #7 Morphological Analysis) ¥ £33 S8 (Mission
Flow Diagram)5-4] #8% 4 #7771k (Systems Analysis)
& AT og FAste Ao utgdd & Aojrh oy
Sl vl A AREARFAZRE] KEHZT do=
2 oldl ud BEEE ¥ FHEBHY REHEES T
wREskeE. 971 € vk EAE hOoR 3 REE
£ 9 FEA A Ko MERDE 2bths] 4=
A= g}

Sel vl HEZERRY FAREFE R BeLd
3 T FAEY EBENFRA KFSHT 9 A
5, BEMNBEHES BAsloe BT T BERE
% 9% FE Y FEEE(Criteria) & 23 317 gt
HEMNEHEAA #FHT I+ BEd REEEE
#E REEAA OS BET B S8t £
19804E5-6l & EERI RET o 28 BB HWH
EHol #52 EHFEY AXtks 4EES =< 5E
22 . ERABHEY REEE ¥ FEL 44
B A AR A LA o s FiFs 3L
ojv} oAl ® EEZEMS K, FERA Bk &
% MM, BEXe Al ¥ FEESY EdA &
EEo] B Ao fAgAch. fisked e FHRT FE
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(1) ZEZ#% (Dual Review) : National Institutes of

Health
(2) B—%# (Single

Review) : National Science

Foundation

(3) EfFE#E#E (Mail Review) ; National Science Fo-
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AL 1960 T 3.1%, 1970ER P 0.9%
EA BAY 13.1% 9 4.2%4 4L B ohzl B
£ SHETERY 2AAE 24 Adolrd g4,

AERREY A0 25tn @ 5 s BES
A9 skl REVE =& AT K#EE 2 F
3 T3BREI ESNEY Kt REF Ao2A o
£ dl2 Bk EHot AEN BT £ EHF
EaEES ETHA ] = REHre Bigstbl

3k 46. ¥ LEM g FHEE

(B : %)
B ﬁ\} 1960~1969

3.4 2.3
4.3 2.1
6.1 5.0
5.9 5.7
13.1 4.2

3.1 0.9
Bl A+ 1966~714ET} 1971~754E2] BEY.
o7l t%l?é_ el vie} BERES AEHK S

Hi, SHREBBHER. 1979,
£ 47. SHR) £EREE kK
(A =95~1824)

I%‘fﬁ FAr im E T AT TR
u+ DHIE ﬂquBﬁ u+§ﬂﬂ gig ﬁ%ﬁ

SHEBAKE () [25.3) 16.2) 22.0129.132.838.9| 26.9
S EBAKEFRE74.7 83.8) 78.070.967.2
(%)

61.1 73.1
okt BRERIBEMTE, BREGTEERAERES,
REp L&&EF, 1979.

1970~1977

Hx@hEE

*
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29.1
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BEELEE

HEs s BN mEd BB dus AE R
83 Aol

oy BEErIel R BR AL EEENS
mES b BP9 BES ofed s #live F3

i HesbE FY RRMSR A B SISV &

Zolth.
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3. #FI7) BESt HEBHR

(1) %R B
WA BN S SOFMRe SRSk of
b At B BMREAE Shlod it
4] 28] (Social System) iy Rl A L4 o= i
P B BRGSO WM ERY HRR
o fFM = WML i BAS EfERc] ¢
SolroF Az BRE + & BEL Aelh I
EEAMS BERED 2% BEL AAZ o] T3
A YR FEE skl FAuvhs & HP
RIS s flioclehe AuEdA o) & wa et
ook T Aol

Al A 2H S ET AR Tl 295 HEAR
s 28] WIS KR 3 o] Bosleld +
Qe

(2) BEEHFIS) HEAEHD BURSH RIEEES

% 4314 nevte} o) BEMIES EEAEE A
Bl LEY A (Facilities) & #Wigshe 2 024
29 g RRE B B3 Kz dehbl 29
FA Bt HE Y BEERE WO & R
2 il v 3ol @R Hol Hdl MUY o)
s ofo} ek,

ov] IOl AEIES EHSL EHAED BT
£E FEEel Sohe A FolA D ek 2ow
BB igE RRY HEE T £ 2le e
B Birolvt 2o A8 FLoz 2 g
2ok & ERA WEMELES 21 B 08 T
£ % BT 20 LIF EE HPIA LB ki
8| 259~60% RERA A 40% Kol &3 K
1%01 ;},79).

= MES) Bk RE i
oﬂfﬂQ¥whh+&mﬁ§%ﬁ°%a95&, H
#9455 oo™ B el 1.

o R ke ¥z BEEC] Wil @
&9 HE kS 2Rz GEERA FREE
2% P ohivt BEER 2 HBE JA¥ASE HIHH
Hez fefA H& HAolcth HERE = 6094% w4
Se T0FME WA S PR el i
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3 48, iy Ala®ol T HMF BE MigM KR
Thr Al 2d 9 #EE # E B # moE oM R R
BERHE BAEERA LBY Eae #AE | OFas &
OfFEgd &
B ELER A 2d “gre] AL OBiERe BHAaS BS
OAWEIES BaES BS
Ontg LEEY HEBE
OmivEFs A
w o EEe e AE OntgLEY #5
OFHEM e
RS S FAE D B | MR ik AMBasEe @ | OFEMEATRS TR
eg=git 27 RE 2 BRE &F Omfy 2 BhiFhy g &
OF%K EH
& 49. EXT) et k& (A 7174F)
# oM | & B | WAET | 6 T | ke¥dy |RiexFy mEs
SR (%) 23.1 35.7 27.5 59.7 45.8 29.4 40.2
SeEBIKIERE (%) 76.9 64.3 72.5 40.3 54.2 | 70.6 59.8

2k BERBEETED, EERTRERERSE, KREIGRN, 1979

* 50. HfikaEDt HERMRS kol BERLE

(2 =100)
|8 | o [z 36m |AAE
WM oAk 100‘ 49.4] 31.7] 25.341.0 0.6
HapRE Ik 100, 35.6{ 23.4| 18.630.0] 0.2

L R, b, EERMKENE B RE,

BB BT EEE, p.98, 1979.
HARBENE, R2EitaE, 1977

BEE nw 7.2%¢ TBst RS 22~32%4
sle] =2A AL Y= Aolvh
o b o] o AL H A 7oA Y HEEE
el §lol A = B (bottle neck) 7} 5o} $& ¥ oh
2, 80MEfhe] SAIgE BEE kel Mib—Kel e
sl WEEstY Afst BFEslreA EEd E
B4 BErg o) Eatd sk = shvd] KSR
HIES RS oA™"A & Aolx

(3) BIEAWFHF A &9 e

Mg AW L Bl HREESIT BR
I et AL fgRetd Y 2 EEe s MR
AJro) i Bged]l RA-E wlE M2 R kel .
il walel BERE A2 A EETG FoHA B
koo BRze A B A2 BEmES AlHd g
o} shzel. o)t 2L REBANY BT FU MELE

A olel =] ¥ 8, FMR mEs algs &
480 Eihslo] = ®heb o] BEH fHEY BAlE
e EE BAES) —ieloh. weld RIERE A 24
2 A MR HALEWMY T KT A" o)
Sd 9 s zA BERME BAEL E% (Functional
Linkage)E @1 v}

BETR A 292 BAYE olEd A #HE P58
s BIREREE AX BEBEmEs MBANE Ehs
Al HEed ol EMH —ifrk vl 2 BEMIY 4
B pEd #%UBEHRIF "y Zolw =g E b1
FHEEERPI] BB ERRE) ofd BIEE AXA
AERME E%E 93 JE1E 2o Fa 5.

% 51014 B FI Y= uhe) o] BEBHKR
ERERENRs BESMY AEEMKE RE ERE
2] A4l (Chain)r = &< xelst =& Adolvh. =
Al olwl el 4] AL wle} o] SElviele] BIE
WPl A ER k] LR THEES £ EREMKEES
Heste] w9 g Eub ohzl BIGR] A EMEES] KBE
4] EHETERA Hatd W 2rbd o Xt 5
= BERR AW ERpe B R BY KE B
gyl MERS R 4% ¢ g8 Aok

o8 RHEEE L RSk EEREE v
= BFEEEREY HH KELS Uehy FE Zlo] ohel
gA et MEMEALDLY EBENS EET T A
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% 51. Inputs and Outputs of the R &D System
Stage TNustrative Inputs Tllustrative Outputs
Feedback Other Inputs: Feedback Other Qutputs:
Inputs from: Output:
Basic research Orders from Scientists New scientific Hypotheses
entrepreneurs Laboratories problems and theories
Basic Nonspecific Laboratory Research
research labor results Papers:
Inventive Materials: formulas
work Power, fuel
Development
work
‘Bugs’
‘Inventive work Orders from Output of New scientific Patents
and applied entrepreneurs basic research problems Nonpatentable
.research Basic Scientists Laboratory inventions:
research Engineers results memoranda
Development Laboratories Unexplainable working models
work Nonspecific successes and sketches
‘Bugs’ labor failures Research
Materials: papers
Power, fuel
Experimental Orders from Inventive New scientific Blueprints
d=velopment entrepreneurs output problems Specifications
work Development Engineers Need for Samples
work Draftsmen inventions Pilot plants
‘Bugs’ Other labor Unexplainable Prototypes
successes and Patents
failures | Manuals
New-type | Orders from Development ‘Bugs’ New-type
plant construction | Entrepreneurs output factory
‘Bugs’ Resources of
an ordinary
construction
firm

* Bugs, or persistent. irritating obstacles to the completion of units of information contracted for,may have
unexpected but important consequences. The observation that pitch-blende spoiled photographic plates led
-one scientist to keep the two apart (a ‘bug’) and another to discover radioactivity. The point is import-
-ant enough to mention here but too diffuse to treat in detail.

Source: Ames (1961). with minor modifications.

= REL D + dE Aotk
% 520 viehd ffbe] FBR LRSS HEgs £ o)
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ZANA 3R T3] EkiE W EY Qe Aolu,
TR BBEE A 2de] EHY HEADS AEEH
BREAA Y BE KEZ e S KB sdEA
BAR#S] WER EHE B # 344 2

uho} zre] BIEEYR] FEABAES Kigele
v XA Rk 9l il gtk

Ak e oA BEE SHA B BHEDE A2
Wo] AN £EHE RET A6 25 Aoz
HifEl A" o e REIE KHE BiTsk 2 A
22 FEAC. HEWR S5 ERHL A2 55
of ulX & FEL R Heln =T BEE At
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# 52. RXRRE 2 HPKE RERE

B 5
B 7] B .
\ G gl B SCI IR 100(%)
- LI (A) ,

Az 33 120 342
otz et 485 764 157
W A = 621 368 59
2 2 A 785 573 72
AT 93 186 200
W] F1 2} 201 200 99
el o] =) o} 59 138 233
o] A E 99 683 €89
2 7 A 101 50 49
s = 188 27 14

4% : J. David Frame, “National Economic Resources
and the Production of Research in Lesser Develo-
ped Countries,” Social Studies, Vol.9,:(1979) pp.

233~246.
x 53 AW HEXBR (B %)
8o ¥ o# 1978 1980
B 1 &= & 3.2 0
% @\ ik 14.7 4.8
4 7% 3 # 1t 32.7 27.6
% & 8 ¥ 18.4 23.8
<* 7 ER R# 22.6 21.9
A3 ER B 8.4 21.9
& B 100.0 100.0
EH 2ERBARS Y, EXRGHRHN FAE,
1980.

AL WEL A o #Brd 8717 BEEL B
FHRES RPHEY %R BT A% ﬂ@?ﬁﬁi-’]
ZEigo] 2 ForrE o BENE AL FAHF
= Aol

V. #BEE AlL- A0 M 2] e &E

1. HBRBRARS BE

HEHRE Al 282 ZiEsts 2 MASHS BERRE
BERel EEA7 7] A4 BRERY RiiEgd 2
Fo] MRS RHL BEE RESFL old LE
T AR, Wiy, ReUEEy ¥ Y "ES BASx
T EESE o] Fatelok & Holup,

Zev Sl A 28k RBRFRAE AT
ARyl RIGEC KRinstAE ¥ ohizl MBRGR

HERA = BRARS & HEo2 AR ?
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Bol WiiREle] 71w sk S5 EEE
Higel FHRe] shalslA] Rsta glch
BenRe e BEERREL S8 £ &
s B2 FHuE BRY EEel el =24 GFE
A S BESFY REELEELE REY 7 e
S
A

o BR

RSl A, ela REBEY HAel felvel
TR BPHES $HE wFo o Fojx=
oh el EMTHER FBEFTUE S BEHEEREY &
ZBEA 24 Ho A Zslxm £48 LETER
BREAEA wel 2 Eo] &8st E BB Kk
ek Zeo] EES MEE] dhvio]th

2. A#y ERS| B

FIEBIE A 202 BEEREMS Kigs E% (fun-
ctional linkages) % ¥ZHEfY 8% (enabling linkages)-5
d8 71X HRE Fstd HEHY $EE F3u gow
B st A BRA Jote zlel s

el BERE A 2 o] RIgmEa e #iksl &
FHE ANTHRS BEE Az Birex Zskx 3
bl BEFE A28 QoA EEE 9a e H
BERII] AR 2 HEES BTeR ZelA G ol
= 7 PR BRZT®RE BRI Bl ol FoA
QA Fslzn gdute AL Fokste 2ol

RA BHEANY HN] KELE Aol T B

dAul BrivtE BEEHANS EETERSY 2
o st F3] fhEgsteh

HEd 2AY HRENS Ristnts KBold &
¥l = WRTE Ht R HLS FERE FREER
L 28 TEEEY Fiy 102424 Rl HAY
e RS BITE 70 Az 235 97 if&
il gleh olzjdt BRRE AT 2L BEHFEEA
2 B3 TR A 2 ohiz s ﬂ%ﬁﬁﬂi’é

=9 A E 2 BRS ’5}— & Bloltk |
e Flel gledA —iEpye ' GHEsl= A& Y B

fi§e} FEmiole} s}autvﬂ o] ﬁﬁ%@ﬂ =8 HH,
%ﬂl E%nx{f“ EFIL ﬁ#ﬁ&iq AT HREH
o] Z+Fo1A bt ERS & R pitliel ok ol &
o GEES] ShAY FE ot gE AAR A% BEEL H
fse] WS PiEE g2 AA (Hans Singer) 7} sl
Ay IS WiHelel slE Ao x MER B AR
g BEEY HiliEse) AR mRezA wrte 4
AL R FOE E HE TS AR TE
gl Ao,
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2 E FEE Aewes ER == 859 H®
el —BEEkd WY A vy 2k fae)
= Zelo] (frontiers) o]l a4 BFZEal oF st=w] o] el
RS = Eelo]r} Y7t BESl e AL I¥Ei#
Bl o= #t2e] FRUEel Aok, el Fol HE
BEEY MBEEEs HR #Ed WHid ELMmEi
o wetA st ozt BEBLER] RET HEY 94
A6 el HREEE BEslY MRt EHEe 5
A HEzA BBREE AR MBEMY mARE
olvt EEdl 1A & Fx ZiA =HE Aol
ol E fradl 2 HIEY A8y M 4E BR =8
Aozl MEBEHE RS =0t SR LB B
Al e BEFHEAIANE aBY i EE) -
AFddl FE HFRE 2T Rtz gomz #E
Hol & HRERSY FAH o ABE 2 A8 = g+
+ FaES 2l FE Aol

KRB SlolARE L#EEY HHESHE 2V B
KEH} REL BEST L o) HAve wel ERs
FMEFRY FRaREd T 98E nxa dE Atk
BigoRE, B BT, FHEEBSH 2L A 2
RFEHLL ISl o] 52 HBR LY HEifd e
HESEFGE Aest o A5 g2 o]l L#EEY
MEES-T B— 3L A4 0 ERR LEY
BB BRE| W2 = eyl DE=SE BES
9 Efiste AY BRI ge QT HReE Tt
Al 2 &S & Aol B 60FER 2 TOER £
el B2, 59 A@MEped Hanest
gy Al 2] BBl ol T HAAA A WA
X3t gw AE FRE + 9 FHel= skl

3. BIHRE BA

YRR BRY HHEc HEFEE ddd AL
BERY HE =% 8 GNP & T 4 ¢ &
Zolth. v HEMERL HEHRRSES HitE
B OBRAA Efse g4 g3 RBEfEdE sht

o HELE Ho g7 wiFol ERHNBHEF AT &

HE ERESHA #Rsle AL AR o] A HHER
#3 sdels AEKY Bukd4A £« RBHEE
A3 By BHAESY BEE v dde & £30)

T+ Aoz 474 w14 BHERMAREES # GNP
HE(%)<¢ v £H, R AT BEIERSL
2~3% Ml o2z glovt Sty AL 0.75
% AK#gol o B Q3 BEEM BE & BRA o
B KA (%) ERo| 5.8%, Pl 4.3%, HARo] 3.1
%% Ad HaAA $ively A$de 1.8%9] K

AAHEE A A139 A33 19

L2 EETHERY 249 1/3~1/2 BEY K 2
3}l e,

Tl LERY HAEALS 9% BEE 94 HEKS
SEETER Hsle EHstd Bl 1008 WHEE
B HATEALES B &EE O HZo) 2.3% ki
olgl et SEl vt Aol 0.58%9 Figste H
A4 1/47k8ee] v 2 ol BHV o¥ERT FE
BEE A% BEHALEHE 583 gt WAl
Blol= F3] KPERToee] el KBl o3t HroeEs
ARIEE 2LT REEA gt stk

® 54 BIFBAES HRHE K

B REBERY 2ES v 2

" | om *
E a 19774 | 19674F
19674 | (100 | (1009 | 19774¢
BRI BBIRIY)
&(gﬁ 3 ‘;E)ﬁ 0.98 58.06 239 1,027
HERHE (%) 0.31 0.58 2.3 1.28

B HREA EHRR, Sk, 1978
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