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The Commercialization of Academic Research in
the Context of Shifting Intellectual Property Regimes in
the Twentieth Century

Doogab Yi*

Department of Western History, Seoul National University, Seoul 151-745, Korea

Abstract - This article chronicles key shifts in intellectual property regimes in the twentieth cen-
tury as they related to the commercialization of academic research. The institutionalization and
growth of scientific research in the research university in the twentieth century and the increasing
awareness of its potential to promote technology innovation and economic growth posited an impor-
tant question of the ownership of knowledge created in the academic setting, where knowledge was
traditionally regarded as a common property among academic researchers. This paper shows the
ownership of academic knowledge emerged as a key public policy and legal issue in the latter half
of the twentieth century for academic researchers and government officials who pursue the com-
mercialization of academic knowledge for private gain and public benefit. The resulting institutio-
nalization of patent management in the research university and shifts in federal patent policy in
turn opened a new legal avenue for the establishment of the private ownership of academic knowl-
edge and the expansion of intellectual property rights in academia, especially in the area of bio-
logical and biomedical research. Reflecting upon historical shifts in intellectual property regimes
in the twentieth century, this paper suggests recent controversies regarding ownership of biologi-
cal knowledge and profit sharing in developing counties are linked to critical issues pertinent to
the welfare of indigenous population, utilization of new natural resources, and sustainable devel-
opment for humanity.
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WA= A3E 58 FAE A o]= <l vebd A
gt Wl 3 el 419 vl 5 Ao A
A AAA AR ER e o5 B ARtel B
o] Agko] 727] A= 7 olch(Sherman and
Bently 1999; Ben-Atar 2004). =3t E3A4| =& &3] 35+
N4 A7e) Aohe YA v 2009 AR AT
A 710 gol A A es aga & oA HWA
b 32 58 248 Aeld o] Bele) 2AA ns
7} 7Fe Al #7 oY Ao FylAl byt o]
A71E AR eldt =Ao] FAFWUA 53 e Azt
ol A3 A=rt FAHez PyesA A=A
(Seville 2006).

o] 2& 2047] T s el Tt
o) A1sh, 53] AIET ogte] dodolA et 4
Qoe} AT 54 ud ¥ Aol A
AR Ao AAd ke Ba) BAskwAl B (Klein-
man and Vallas 2001; Mirowski and Sent 2008; Mirowski
2012). o)|2 =3 W] Abad3le] gbo] A E-sho|)
ojsh, A g Ete] WA Ao FE1EH W, 12w
AR g Az olFel 7RSS A A
o]} (Kenney 1986). t}A] W3l o] S ool A|e] 2}
) A7 AFEe] 243E FHMT JEld
of2] A3} ool wiEkdt AANA Al =] Was 5
3 204)7] Fabe] distd T AQEs A £ Aleloh
o] B3l o] =& diste] Al AR A9 &
el ole] Ab3], ZAANA o] g, 2|3 diste] AkEH o
g3 A 9]el] #AF o7 WIS ks FAbolzhe A&

A& Aot vt oz o] 2 wFhe] AFqi3te] &
3t Rkl AF A AA e Auleh Ao g
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A= 7] A2 o} (Woodmansee 1984; Hesse 2002). E-3]
AAARD 259 BAE Fatr)eel Awa Aol
43 ool vl E ANAA BEE AVl Fa
o olsrz wabalon, 2047] SedTel FAlsh A4
AAZ WA ol whet ARAAREAL) Ag P w3
W 3}sl Zheh (Mokyr 2002). ¢4 194]7] whef|A] 204 7]
2 A7) - akpsde] Bl oA AeAAle) A
o2 A= Fgst Zr)&e] Wdoe] o3 IS 3
o 49] 27} ArI o)} Bl olelat ekl el
el wdE 2 A9 S0 Rt B
% 29 Fage WAPFS QA=
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% (DuPont)z} 722 A 7|3}8; 7] &2 A3h7)& A4 ¢]
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laboratory)e AX|slal 7| 2337|& ATl A FAH
3}7] A]12H) }F (Hounshell 1996).
71998 d74 Ag3 A 2047] = A4
ZAAA 7F27F 7hA B E S A AE e S 3H;$:‘°ﬂ
7} ol gt A7) FAbEE Jehls ¥
| S AR S AFT Zi‘ﬂxl 7}
g FAZ Aok AR 19417] E7EA R S
A 3 =2FTAES Al F-eo] e oY
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il Aol o8 719 Ee] 34
53 & -ﬂ%iﬂ% #ak olz o] Zitoz 7
A 7145 AR A4S Tom ARt Ao S A
o] f& F7Ths nlFe] AAMA dEpd oo 714
ojuf djgte| Al AT Egel FAbeH @2 HAIAEL
252 A AAd APF o] &FF-2] Frte] FH ezt
I 3ok o]E MBI o] 3wl A el A
ulo]Z Zzh] (Michael Polanyi)¢} 22 3}8txlo]x} 3}
S Bede aate Fadel Y W
ookl Fzshm g B ohjet AkE A=A
o 277} AzAtaT Fel AUA 5718 QA
7 SeradTel WFe 2T 4 A Acl sAG
(Polanyi 1944; Johns 2006). A}-5-2-¢ X|2]9] Ff2} =
Firte] FzA A4 Aake] 7te] & £ glow, Wi
o A3l o]2lFt o] fellA FH oz 33} AFE A
sof ke Hleluh ekt JA] Ao AFAHE A
3eM FHoz AHEF 5 =S FUNE s of
ol 20 AL o] A7IE AWM ekt A
o] AAA 5] nigke] H7|= 3t (Jacobs 2001).
o]F% 20417] M= w2 diFhe] IAIAE
st o] FA AR HF WS £713] o-n-‘c'f}—l—
USek AR 193039 dfF-3olel= A 7E
o el fiste] A7AES 15T A7A }%% T
st Az WHez fist v 5E5e Alxde
2 =337] Ao ez 193099 WEe] sk
3}stxdtal =4 98 = e (Frederick Cottrell)-2 o 8+
QAFAE] 55 BEE AWNT ol s
dFE T3k vled]7| AF-3)A} (Research Cor-

poration) & A ZEDE E51BFo] et Bl

£4A7E ANT 4+ AEA o)F G Ros
grgo] fole] A A7Y)FHe L vte] JeAE
o7 AR Es Yk 531 Esn el 4

FRIse, 19970 MIT/E 7 slils) e g
& oF (Invention Administration Agreement)o] w3} X}<]
oA AF-3rbel] E3HE Add A AR AH (Mowery
and Sampat 2001; Cornell and Turner 2004). ®]e}%l D
A Bal9] ool Aulg Fol AYH gATA st
WARF (Wisconsin Alumni Research Foundation) 3 A]
ste) d7gEolt Pel BeAF 4 = ot 2

R7)1%e 2 A= 91 (Apple 1989).

227 94 ol
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A7 ere] 4t oA

Az g A4 o) %o wlze] A
ATED AL 2l Al 2
ond, o|2la A4l FualA Hste) )
e %&s} Wl wol A Bu W 47
2~ell = = (Stanford), 7
AR OI-FH?;]' Hﬁ%ﬂ H-3 (University of California, Ber-
keley), MIT, Z&l (Caltech)Z} 72 tfjste] A AE o)
A TAlEA Q78 B AgehEA dstel A
% SelET Aeleld s1Eel J19 ATFaEng
o F93 98-S dubslr] Ao (Geiger 1993). =
W 2047) F Fed AUt FAew Aoz
ole] Alg] g (Silicon Valley)r} WAl x| =
128 (Route 128)7} & Hebabd Azl SAak} et
AedTrt AAAN BAE 24 £30} A5
o ofe] AHYAET AAbE, AA ARl et
so) WAz AR 7] ARAAe] FEHES v
E505} (Saxenian 1904). AF 3471644 AEA G0l
A8z 9 (linear model)o]2} g v} 9=, 7|23} sto
A AEEAle R o7l Fbe] A
Aejgiehe A7t A nlFelA A a7t
Hapsh A7A e BAoleke A Wet skl 5
st FE2o]9lw 7l o5} (Edgerton 2004).
195 s AL A Agedy @
o WAHE el Fetrlsel e Bee) S5
A olde RRe w53 ek wouchs A
ol 2% (Kenneth Arrow)} 7+ x| A5} #37)<
3 lelAlE-e Falr)< A9 AAkziA o] A EA
Moz dzsy] YE BRAT FHoje AE A
ek A Al AAUE) wet Bkl
Ao o% Be Aol ol e
28Tl FAL AR $27) glew o
J404 AdE AL & Adr A7l AT F
A7k A D S} Aok Aeleh & Heled T
Agake ¥ glold AATH T nee Hetr)en)
A3 el Aol 230 4T Axe sok 3
o= Zlo|th (Arrow 2002). 1950 o]z Ishr|eA) =
2E2 Hrlel 7|zsA A7HE wiRehe wls AW
F-o] TZHWE (grant) A1 A|AFe] A zpe] 7 of ot}
(Kevles 1977; Reingold 1994).
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Zere wslel 48] Ao o
o] s 93 = 3’”3_'6]-1;}57_ 93 A8} (Nelson 2004). Q& =
1950 d] =ul o]& AA uv|= AFUExHAe] 50%7}
He d#1FE AFd vl 2887 53] 5 (Depart-
ment of Health, Education, and Welfare, DHEW):= <%
7S e Hdxprt EFHE HET G o2 FA
D P P
SRR Y
= T3ADT dne sable
A 7}8}x] 4] (scientific commons)2] S-A
oIS e s AA AR
222 olololel BAe] B 55T ol
T3 919l (Eisenberg 1996). &3] o3t}
E2ZE= 1950~603)E A=A 1960
9 HZFY 93 FAIAR Z== 7 (Clark
Kerr)y= AWAR-2} w|=- Ab3]e] AFoste] i3 £}
7F AAZA ] HAFE olEA vt e A, st
o] B|FALEE o] Feirbe FH oz RAMSS AW
71= o (Kerr 1963). 221 A o] % m]=2] A7dst
=2 o#d A AreE *B*P?f} A=Al 7]
oz, ax AXAA L] HE5E el & A7
oz fHNE S AR T2 o]Ydl 71«93}
t d77)Eelete AlYE 9€ & A (Guston and
Keniston 1994; Stokes 1997).
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ARAA 2ot oo At BRUE V1HE
HetA 2o g4 A, 22 a i 2o 97 g
A7k A3k Fel o8 As HA d=s s
sl yel wede] 7|Roz AAFgl o, 0] dREE
oA Ha7|ed T2 AT AFez FeE g s
MITe} 9|2y 22 gel dstEgte] 383 54 o
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o} (Mowery and Sampat 2001; Apple 2002; Etzkowitz
2002).
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(Mowery and Sampat 2001).
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2 olel detsald FEe) AamAl W
= ds 54 Solg Belsd RFEe)
% tl:“’m] 7ol Aol o A-AAH H=H A
A zu]o} 5}
(University of California), 35+ )&} (Purdue University),
29 5 o2 e FlEoldT Al AR Abg
T2 1974y dulr o) —da}ﬁ PR 750 =88 ut
o} o) &E3| 2|3 3] (Society of University Patent Admin-
istrators, SUPA)E}= 7]3-& AT, dgolre] &3y

of A3t ARE FH3l A=A Av|F FTIch °]
SUPA: 19894e)| d)&7)<e] 213 3] (Association of
University Technology Managers, AUTM)Z = 2]-& n}3
3 ste] Ageldel B Aust AHmFe] 7]ofsh
= ZA|A Q) 7|Fe =z wHA g o} (Sandelin 2004).

4913 AARe) S5 £ Y: Az
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1960 e Fule] o]l2w AWPAR 2ol = AAPE
< H3 MER SAAE =8oF o a FAE
3 -AF HAE] SAUH. o] FolA 7] wER
Bx)ne] A Bt xut =7 (Norman Latker)
19609} o] % W&t A7) F2] 50% o] & A3
WER BB A HEle| o FA|7F
22 M el ARE 2] Ak
Al AERZAEA|EE o] 7|3e] Au]E A2
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o2 53E EU9F AL o83 7EE T 5AE
A3l A3l o S o] follA BE 53 E AL &4
e AL 7T Qe ol=dt 535 el v
of ARS3HE A =3 T3 5AE ERIHE HAE
AR} A= Hol ek E3] elolE A = (title
policy)g} =2+ °l Axe 539 elo]Eel #HF =&
A3ts AuA R Afgo 2 F23F XA AR
A A8E 7]—-—-’6]—7—“ 3t 7 o] it} (Eisenberg 1996).
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$7 “ZBA W30 393 o 2 shtekn FA
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=5 “FHFA2] ¥]=(The Tragedy of the Commons)”el]

A Atz e Hg 3 AfE s, oA #®

FH AArde] A5 Hodz o]E ofHoA Az

e e &&A Aol At el

3o} (Hardin 1968). ©]2 A 7|2 FZA2] wlj

Q3 FAZE Ao AdEle £ E
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A} (law and economics)S-2 | A x| AL@ el o3t &
oldl g FAst7] AlFtetw FH AA9] ARt

o] o]l FA 71T & YT FAY . A7t

&} (University of Chicago)el] 7|8Fe & o] WA

A TFIL BAALY, 223 A7 2 TR

Q) 7o) ATl AT AH 240 ‘:’oﬂf‘{\:}tﬂ

& no medoln Asdes saabl AL
< 7lolg} FA (Overtveldt 2007).
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U el AT USSR ol=d Al=st
53549 A 2 55 B FozH A k3]
Aol 22 7] EellM 22 dA o] F F&3 A S o
53 At RS APHeE o 4F 4 3l 2
€ dolZF = vk Alolvk 1968 24, 53+ (Cornell),
MIT, ]| A€} (Minnesota), = &l (Princeton) o] &z}
Altto]AF ¥ %1 (Mount Sinai Hospital)#} 7--2 ¥ 91 E-of| A]
ol 3 7|AEF Y S KR EA el YT Azt
o AR R S A A =S HE] 3 HEALY
>3 0131?’} A=s 53l %1}7]"'“—711‘”4 ZAAA

+ =93 sh, 223 714
o] FA= *Hi—‘_v— Xlzixﬁ*&{ﬂ] HP‘%?SHH A gts) ot
7] A2} (Berman 2008).

ShAl R A A shelsh AP ol HHShE &
wat 1970 Zukie] =23ly] A)=c) 1974
ZJ A1 (Public Citizen) o] 2}= Bl A S o] &wl
Y] o] 5 (Ralph Nader)= @ E77} lekst wow 7
2| 5-2] IPA7} 352 AARS wFAQl A& 7124
AP B2 oAt 71 v e fJuis
olgb W&MAEA| el 2E-S A7 FHA
2 ApqelA o] Al7|EE 7oAl AR WrE
(“government giveaway”)o]7] wjiof|, =Hle A Z
|Abz A, el o] F1ee) anlAEA T Rl ug
2 Ausp doie Aeldh Qa2 ZHle) AFE T
|98 A2 AFEo] APl &f7F Ha, o]e 7|uk
3 Aloke AURS A9 AopiE 913 7|zt o
Toll, 1232 Alefe] AmAtzA F we] vg-g A&
FRIEC] o|F2] AAAQl &8 & A A 7] o]
2 eAGH ¥ F o] 2F FHAH ol u|od
getA7E AGAQ EdE BA ddoe ASEAF
(lack of standing to sue) 0.2 w7t g A9, g8 A X]q]
59 330N APIEE Al S5 A7)
QFAES e 2f2el F A% ojula ¥t
Jebd Aol ol A 28 vt aEe A
(Mowery et al. 2004).
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F o 2199 AUE DA A, 197095 2302
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To = o dEAe|w &4 AHAR 2l A]9
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713 2] 2 (National Conference on the
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Management of University Technology Resources)oll A %]

AMAHE A= NEE B dgte] FEr)ee AH3
koL o] Bl Aol Hepr)Eel Ag Falel A2
E HAE £ =R A o 53k 53] o] 3¢
o s SUPAL] A& =73+ A7 5 (Department
of Commerce)®] #}37|&dvd 213 v A] Y HEL (Betsy
Ancker-Johnson)& T EF 2} A A A ALEL] ALS-3)F
S PEER ERE T E R E TR R R
aae QA gebolehid] Eela, olg @AY
el A A Bt AP £ =23 (Sandelin 2005).

Zejabhol A Bslelel AAEee dER Aol
A9 AAR AR ANE B AR A5 553
(Patent and Trademark Office, PTO)2] A M3} o8] o}
QP T3 Hsldl B AxES WoE
7% 4 9ok 1dE 19700 FRRE bF
7}8k) &t (National Science Foundation)2] A|A]
A Jesse Lasken), w5073 58] B =7, qhia}sis]
%3 9] 3] (Federal Council for Science and Technology)<]
39k (0.A. Newmann), 18] 31 3% (Department of
Agriculture) ¢} 217 ¥ %3 (Environmental Protection
Agency) 521 AR AR 53 A
WARE B3R §ieks FF3HAT o] &5 19761
n] =1 212 9] 91 5] (AEC, 3 01] ol ] 2] 3= Department of
Energy)®] S5 WA, A=A AP 243
el Were) e Aoz @ ol iy
Esgae) Mske Agsh Dok 19809 ol Ee) we
o 3] zoee] AstE 2LARGT 37l
2% ulo]E W<ek(The Bayh-Dole Act of 1980, 35 U.S.C.
§ 200-212, 1980)9] B2tz 2L 97 ok (Berman
2008).
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196818 7|Ho= A2tE wSH7Ex| R [PAE
At olgwz] AA 7] sl Z2AA-
q&&E ot 1960 FHbe] HH 40%7F He 7124
Bstat olgfeoke] A7t w8 R EAE Aksl NIH
o] AFAAE B3l o] FoiF o, Hstd T gk A
FA] A& A= FAAG sHAIRE, 2R 7] B2 9
Elo] & A=y oE Foko] AXAMASY FHARE
ZdAH Stk IPAE o] & RoFe] ofE] 7|&d WHE
AR 2AE 7P s WAl 2718 eE ok
AuA R A NM2E 53 FH Al=s =4Fo=zH A
gashiope] dgAtel AF7|REANA AHES] ATA
Fof] 7118 AHAAHE AP o7 7hsEHA 8 TR
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=3 197099 o] F 7} dhate] AP 557
ZoR B AT o5 ARTHLRele] 714

9 AoE S04 4 g

=
= o
&3] AR e vlRIgg dheiAe

EqAwe) Wbt vy 298 e Yoo o
AUtk Flrag= st o 7)Ao Ao A=
9l d&e vl AuE =9l oM Al 3183 A<k
A% Holold Bele FoAle AAae e ohlel
AA = 7099 2 AR o]E okl TE 5IE
ol A el 2 5 2dE] £90& AAGE
o 2 QFdtelae) SeRee =g Ye v
ohiet el wele BaEH e Hase)
S35 FAA W SUPAS] v H3&& 3
A% e Felnche 1 PAS B SAAN 2T
7% g A AFASE AW S (DHEW)o| A A8l
> =9} UCSF (University of California, San Francisco)<]
A FEl A oA ol Fldel Afsleh A she
AR, 2Rz A gl AT AR 2T
& AEe) AT o% B ARTIAIclls 4
7]Ee] 7INbgE AlAbg el AR =3k A HA AR S
Ao B2 AP AL F7E DA
A F9oF(Yi2011).

19739 gelm Ay FAAN 27 |ES Nt 29
xx fgte] ~Hiz] 53 (Stanley Cohen)Z} UCSF2] 3]
W E Ho|e] (Herbert Boyen)oll 7l A3, 31334 W
He 53 543 A=5E5AS A YAk | 4
G e o] 1ol BelE s Agkle 1

AEA =908 BERARA R PA 3ol AE F3t

I P A

[e5

i)

€ 7z £33 $£UFE 99 10%S 7|&olA

=
=
iU
o X
lo

o]

H
A A7 w2 FAkeh §4 ATt eside
A& QAYS velrh molol o] 7]&9] AR}

=

2ol A2 APas) sl ofehe] ol Bl w2l
& 4o & gly domA WAHEAAGE 2HE
2~9+<= (Robert Swanson)Z} &7] A= (Genentech,

Genetic Engineering Technology)o]2t= A= -F33|A=

A 83k A
H Zztol| Al A el shak
de] Sl Adx G&& o AJE-E 1980 F4
AlZell AAE gl om, Ak o] & Holo]o] AlMIE x4
< AL AEAFH B ($500)01 4 AP A
(337 million)2 Zojytor olzgt AHES o
B3 Akl el 58 7FH Sk (Hughes 2011).
FYE A7 AN IES A 27 s
3ate] AFl 7|3t = o Fo $AEE 7jed
sle] Bg] =w} (hybridoma) 7]<2] AF Abelle= 7]l
et e AR FH ek ANYEE FAAHQ

Qo] 4 A5

(monoclonal antibody)E ZA& 4= oA & Fo=24 3}
A DA & 43 F7)H Alpae] AHEE 43
S APk AR Gl o) 7%l A ke
w5l A1} o] Edfeb ARARE I o] ol
22| ekoket. dtol B wute] st Ae=AA I
2 (Georges Kohler)9} A)#] w2E}gl (César Milstein)2
1975 T o] (Nature) ol 3 =#-& E33}7] Ao
o] 7]l i3t 53 E AAMH. ARt A=A R A
Az A79] 53 AW 3 A0 L34 (National
Research Development Corporation, NRDC)2] E&| 53
= o] 71&e] oA Aol o17] die] EHUE Al
23 Beo} gdokn Ble o3 ot

cal Research Council)2] A|YH& WS o] dF= E3| o
Aol T Hopegoz Z0HEA 3T et

A5 5 e H2s A H

o.
4

© (Hybritech) o] 2l= 3|Al= o] 7)<l nleksr] AL
g3AE AdYgglen 5 2 598 &3 (Mackenzie
et al. 1988; de Chadarevian 2011).

1980 Bprdo] AAZE of52]3]= o] & A F3t
PERPEEERECERSE NPT EPRE
(Spinks committee)E Z2)3] FAFS ZF 3P} o] 23]
= d%o)atATYHS) W7o NIHsh e 7]l
oke =9, A71ee] AHgoke Fal oJEsh AA WA
olehs AshE B& 4 oA ok ek FAs 1981
g o2 NRDC# =3 7]¢] (National Enterprise)2}t:=
71%& %3}, 7)< 1% (British Technology Group)o°]
2= 7)go) A =S 198130 A-A3HA o} (Tansey and
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Catterall 1997). 1980 9] o] & z}-§A|AF2) 7} RA}E}
u) =3} of Fof| A “7]4 o] A (technology transfer)”- )-8t
71€9) AHEkel A AL S B3 AAER 9
Fo3 oz ZhFEWA AHAATIES] Fo o4
2 we=mA] AETEgy 72 HoaeAAe] Fe3)
3 Foz RAYCL

b | =

o] ZL 204]7] Wt Wl 7o) Azl dalE E

3 e} o5 Amate] doel geiste, o)

stz w2 ArkA R ARNARD A= #WIE E3)

Ao R oke) 1970t 9} 1980 AXw A A

22 AAAAAA A= A DANAA P35 3R o)
2 nlelo 2 AbH 4247} 7H5EE 7|63 BEAE

T AT gl A 2
1O04E AR PIF Agne)
shetst B AL £57F Aoz o)A
AR SIS AR S
19803 m]=d 42 Diamond v. Chakrabarty J—é%
A AR s ) WAe 4
el Sl A4S S 4
5]—11] (doctrlne of nature), ©]2] 8} A ek EXJ3} 7219
5 At obd BHQ A2} AAEL] AP &
g whsel fezs AdAANe Held 4 9]
ool Aahs olodet. sk v chES 1980
d zt=zehule] 7} Al zsE ubee]oke] QlF-Ad (artificial-
ity) & A Y. 223z FE9s AHHE ] o 24
£ (life forms)®] AFAdE A3 o] A2 At
dell F23 WY =dE FH3 Foz & 5+ 39
o} (Kevles 1994).

o]F % 1970~80dd| & A Auld A-AAA 3
A HEAAE B3 st AA" A2 A3
7t 7Fs A 223 o] A HAkd A A 2 tﬂi‘r
£ 1980 dd) o] AFdolete MaE FHEr|u Ak
9] 'L 7hssAl ek (Yi 2009). 19804 Al =) -2
o ~Eegle] AAEY FAHE A 2 ATE AT
Rem o] F kAl (Amgen), 212+ (Genzyme), 3}o] B2
9] (Hybridtech)¥} 2> A Z& Hfe] ¥ 3 3ALE A
AN 2E7E3 StelBelwn} 7|&S vlgtor 7}
Z Aoyt AFTY 7|E59 e AlZsiedt
19804 W) 7e] A7) o ABES IANES Az
& W Aflen Agpnon A e AH

rlo

E
il

o
R

rr o -

al

1o ;}0

I

£ 7hs st
9 FD AAGD AL GAh w1 AR
S3AA, 1) A-AAE L] WFE A HA
FAE> 1970499 E A1AH Tﬂ?lii 1980 &
A w5 ARBle] Al HRE Wge] RAbel 7 zsha
Asdet 223 elek FAel 1134111*&{4% 53 237
EAH ) AgSb e e 33 Agstsh @A)
o-glal E_sv_o] O]oloﬂ Ha‘]—g]_ }q\o]a% 57_24 Z]/“Oﬂ
A3t Az H-AAE A vhed g A el $iok (Nash
2006; Smith 2007; Teles 2008). 1&] 31 o] ¢} 3 ==}t
oA ekl gUse A AN AP Ags) ol
A, AR ol gel AT Wee Fo Almgos Y
H7] AR Aeloh a2l o3 AAE Fa oE
o] AbE)H A& gt 22| o] "ol A AR 2] 7]
ook <1y E;r A2 A4 H9R A ele
20417] Fub wEke] A3t Aol 1970~80dd A
A9 fish Ao olgel HR AL AuFd
ool 7|HhE FHlvhs AP AMS AR FH
Zoll et A7t gAxE a3t AR 2o 9t
AA AR GehE T A 94 Ded] Sy
o] 71eHel BAE wlott A4 il AL of
&, 23 FF2] o)) FFel AT Ao ofsT
4 & etk (Yi 2012). 204 7] 54k #}3}7)
s A% AN 24 #AG HAE B ol
9 FUA7IZA PR Gk AL Al 7
ojeh. 223 o] g oA A EAAEA} (biopro-
specting)a| 49] <19 49 EA 44 AT A
FrdE AAsE EAZE AR EAID Al
OH A3 T oldE el T w3t Bt
Moz B Ate AR EAIH o9 A4

RN
—
o]

ml

o5

I 28t 7] o]t} (Hayden 2003).

AL AL

o] AT 2009~10% }3t7|&AA o 74 (STEPI)
ATFHA 2 Adotoen RE9 1~57‘H W82
STEPI A2t “AJvd3-3te] FA3} oA 2] A4z)4k
A FHAA Y] d&879 3 4 AR o]
71z A 23 sE Aol
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