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1. =" F&@,6 F,FF44 & 4`:, 1995 (@*" ]8@>@<4R,F846 4 E@P4":\>Z6 E@&,H BD,*:@04: &

F&@,6 D,2@:`P44 1995/4 7@<4FF44 B@ >"J8, 4 H,N>48, & P,:bN D"2&4H4b ( 7=GC)
" D"FF<@HD,H\ BJH4 4 FD,*FH&" 4FB@:\2@&">4b *&"*P"H@6 (@*@&V4>Z 7@>L,D,>P44

?D(">42"P44 ?$X,*4>,>>ZN ="P46 B@ >"J8, 4 H,N>48, & P,:bN D"2&4H4b, F@FH@b&T,6Fb &

%,>, 20-31 "&(JFH" 1979 (@*", *:b &ZD"$@H84 @$V,(@ BD,*FH"&:,>4b @ $J*JV,< &8:"*,

>"J84 4 H,N>484 & BD@P,FF D"2&4H4b". AD,*B@:"(",HFb, RH@ 7@<4FF4b B@ >"J8, 4 H,N>48,

& P,:bN D"2&4H4b 42JR4H ^H@H &@BD@F, 8@H@D@<J B@F&bV,>" >"FH@bV"b 2"B4F8" F,8D,H"D4"H",
& D"<8"N BJ>8H" 5 BD,*&"D4H,:\>@6 B@&,FH84 *>b ,, HD,H\,6 F,FF44.

2. O,:\ >"FH@bV,6 2"B4F84 2"8:`R",HFb & H@<, RH@$Z FH4<J:4D@&"H\ 4 @$:,(R4H\

@$FJ0*,>4b B@ B@&@*J B@*(@H@&4H,:\>@6 D"$@HZ, >"BD"&:,>>@6 >" L@D<4D@&">4, @$V,(@

BD,*FH"&:,>4b @ $J*JV,< &8:"*, >"J84 4 H,N>484 & BD@P,FF D"2&4H4b. % >,6 BD,*FH"&:,>

@$2@D ^&@:`P44 &2(:b*@& & @H>@T,>44 >"J84 4 H,N>484 & H,R,>4, B,D4@*" >"R4>"b F

1963 (@*", H. ,. F <@<,>H" BD@&,*,>4b B,D&@6 <,0*J>"D@*>@6 8@>L,D,>P44 B@ ^H@<J

&@BD@FJ, *@ %,>F8@6 8@>L,D,>P44 1979 (@*", " H"80, &@BD@F@&, &@2>48T4N & 90- N (@*"N.
% R"FH>@FH4, & >"FH@bV,6 2"B4F8, BD,*FH"&:,>" 8D"H8"b 4>L@D<"P4b @ >,8@H@DZN

>"BD"&:,>4bN D"$@HZ, BD@*,:">>@6 *@ 4 B@F:, %,>F8@6 8@>L,D,>P44, 4 F&b2">>ZN F >4<4

8@>P,BP4bN 4 2"HD"(4&"`HFb &@BD@FZ & @$:"FH4 >"J84 4 H,N>484, >" 42JR,>44 8@H@DZN

<,0*J>"D@*>@, F@@$V,FH&@ <@(:@ $Z F@FD,*@H@R4H\ & $J*JV,< F&@, &>4<">4, 1/.

3. % F@@H&,HFH&44 F D,8@<,>*"P4,6 BD,24*4J<" 7=GC F,8D,H"D4"H F@2&": & /,>,&,

(20-21 *,8"$Db 1996 (@*") F@&,V">4, ^8FB,DH@& F JR"FH4,< R:,>@& 7@<4FF44, BD@b&4&T4N

2"4>H,D,F@&">>@FH\ & F&b24 F D"$@H@6 B@ L@D<4D@&">4` @$V,(@ B,DFB,8H4&>@(@ &4*,>4b.
1"*"R" ^H@(@ F@&,V">4b 2"8:`R":"F\ & H@<, RH@$Z @$FJ*4H\ BJH4 @FJV,FH&:,>4b D,2@:`P44

]7?E?E B@ *">>@<J &@BD@FJ. AD,*B@:"(":@F\, RH@ F@&,V">4, B@2&@:4H BD@&,FH4 @$2@D

@BZH", >"8@B:,>>@(@ & *,:, D"FBD@FHD">,>4b *@FH40,>46 >"J84 4 H,N>484 &@ &F,< <4D,,
42&:,R\ >,8@H@DZ, JD@84 42 ^H@(@ @BZH", &8:`R"b 8"8 JFB,T>J`, H"8 4 >,J*"R>J`

*,bH,:\>@FH\, 4 @$FJ*4H\ >@&Z, B@*N@*Z & ^H@6 @$:"FH4. % ^H@< F@&,V">44 BD4>b:4

JR"FH4, (- > C@$,DH #@D@LL4F ( =4(,D4b), (- > #,D>*- ;4N,:\ C@*, ( !&FHD4b),
(- > !D>@:\*@ %,>HJD" ( a<"68") 4 (- > ',@D( %""D*,>$JD( ( =4*,D:">*Z).

1/ % ^H@6 F&b24 F:,*J,H @H<,H4H\, RH@ <>@(4, JRD,0*,>4b F4FH,<Z ?D(">42"P44

?$X,*4>,>>ZN ="P46 4(D"`H "8H4&>J` D@:\ & *">>@< BD@P,FF, 4 BD@*@:0"`H BD4:"("H\

2>"R4H,:\>Z, JF4:4b B@ F@*,6FH&4` D"2&4H4` >"J84 4 H,N>484 & F@@H&,HFH&J`V4N FL,D"N

*,bH,:\>@FH4: BD4<,D"<4 & ^H@< @H>@T,>44 <@(JH F:J04H\ *,bH,:\>@FH\ K!? & @$:"FH4
F,:\F8@N@2b6FH&,>>ZN H,N>@:@(46, *,bH,:\>@FH\ %?1 & @$:"FH4 H,N>@:@(44 2*D"&@@ND">,>4b,
*,bH,:\>@FH\ _=+E7? & @H>@T,>44 F@HDJ*>4R,FH&" <,0*J D"2&4HZ<4 4 D"2&4&"`V4<4Fb

FHD">"<4 B@ <>@(4< >"JR>Z< *4FP4B:4>"< 4 *,bH,:\>@FH\ _=3)? & @$:"FH4
BD@<ZT:,>>@(@ D"2&4H4b.
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AD,*&"D4H,:\>Z6 &"D4">H >"FH@bV,6 2"B4F84 $Z: D"FBD@FHD">,> >" ^H@< F@&,V">44 4

&B@F:,*FH&44 D"2@F:"> &F,< R:,>"< BD,24*4J<" 7=GC 2/.

4. E,8D,H"D4"H &ZD"0",H BD42>"H,:\>@FH\ F:,*J`V4< ^8FB,DH"< 4 R:,>"< 7@<4FF44 2"

P,>>Z, 2"<,R">4b, BD,*FH"&:,>>Z, B@ BD,*&"D4H,:\>@<J &"D4">HJ >"FH@bV,(@ *@8:"*":
(- >J G4HJFJ !*,$@6,, 4FB@:>4H,:\>@<J *4D,8H@DJ, E,H\ B@ 42JR,>4` &@BD@F@&

H,N>@:@(4R,F8@6 B@:4H484 & !LD48,, 7,>4b; (- >J 7"D:@FJ !(4DD,, ="P4@>":\>"b

"8"*,<4b >"J8 #@:4&44, #@:4&4b; (- >J 7"D:@FJ ;. 7@DD,", *4D,8H@DJ @H*,:,>4b B@

&@BD@F"< B@:4H484, JBD"&:,>4b, >"J84 4 H,N>484, O,>HD FB,P4":\>ZN 4FF:,*@&">46,
I>4&,DF4H,H #J^>@F- !6D,F", !D(,>H4>"; (- >J ;,FF">&4 '$,"FF@DJ, *,8">J L"8J:\H,H"

,FH,FH&,>>ZN >"J8, I>4&,DF4H,H #,>4>", G@(@; (- >J ;@N*J =@D*4>J M*0. M"F">J,
3>FH4HJH B@ &@BD@F"< @8DJ0"`V,6 FD,*Z 4 D"2&4H4b ( 9+EG!C3), ;":"624b;
(- >J S">*@DJ M4*"TJ 4 (- 0, ]&, EH">8@, <4>4FH,DFH&@ BD@<ZT:,>>@FH4 4 H@D(@&:4,
%,>(D4b; (- 0, /`:44 ;"DH@>- 9,L,$D, 4FB@:>4H,:\>@<J *4D,8H@DJ ;,0*J>"D@*>@(@

F@&,H" >"JR>ZN F@`2@&, KD">P4b; (- >J 5ëD(J ;,6,D- SH"<,DJ, ',D<">F846 4>FH4HJH B@

&@BD@F"< D"2&4H4b, ',D<">4b; (- >J ;"F"LJ<4 ="("@, K@>* <4D" E"F"8"&", aB@>4b;
(- >J EJD,>*D, )0. A"H,:`, *4D,8H@DJ 3>FH4HJH" B@ &@BD@F"< D"&,>FH&" 4 D"2&4H4b,
3>*4b; (- >J 7:"JFJ- ',>D4NJ SH">*8,, BD,24*,>HJ ;,0*J>"D@*>@6 "8"*,<44 S:@FF #"DJH,
',D<">4b; 4 AD,*F,*"H,:` 7=GC (- >J ',@D(J %""D*,>$JD(J, <4>4FH,DFH&@ 4>@FHD">>ZN

*,: =4*,D:">*@&. M@Hb >,&@2<@0>@ $Z:@ B@:>@FH\` @HD"24H\ &ZF8"2">>Z, D"2:4R>Z,

H@R84 2D,>4b, &F, F*,:">>Z, 2"<,R">4b $Z:4 JRH,>Z BD4 B@*(@H@&8, @8@>R"H,:\>@(@

&"D4">H" >"FH@bV,(@ *@8J<,>H".

2/ )@8:"* @ D"$@H, F@&,V">4b ^8FB,DH@& $J*,H *@&,*,> *@ F&,*,>4b R:,>@& 7=GC &

*@8J<,>H, 2":" 2"F,*">4b. E<. " C"FF<@HD,>4, BJH,6 4 FD,*FH& BD"2*>@&">4b & 1999 (@*J

*&"*P"H@6 (@*@&V4>Z %,>F8@6 8@>L,D,>P44 B@ >"J8, 4 H,N>48, & P,:bN D"2&4H4b. )@8:"*
F,8D,H"D4"H" _=7G!) @ D"$@H, F@&,V">4b ^8FB,DH@&" (E/CN.16/1997/CRP.2).
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Q!EG[Q!EG[ A: ?G?G /+=+%Y/+=+%Y )?)? %+=Y%+=Y: A?)M?)YA?)M?)Y 77 %?AC?E!;%?AC?E!; =!I73=!I73 33 G+M=373G+M=373

5. %F,@$X,<:`V46 N"D"8H,D >"J84 4 H,N>484 $Z: BD42>"> J0, *"&>@. +V, 94(@6

="P46 $Z:4 BD,*BD4>bHZ B,D&Z, T"(4 B@ FH4<J:4D@&">4` <,0*J>"D@*>@(@ F@HDJ*>4R,FH&"

& ^H@6 @$:"FH4 R,D,2 F&@6 7@<4H,H B@ 4>H,::,8HJ":\>@<J F@HDJ*>4R,FH&J; " F"<@ >"JR>@,

F@@$V,FH&@ F@2*":@ & 1931 (@*J ;,0*J>"D@*>Z6 F@&,H >"JR>ZN F@`2@& ( ;E=E). 7D@<,

H@(@, (@FJ*"DFH&" - R:,>Z ?D(">42"P44 ?$X,*4>,>>ZN ="P46 BD@b&:b:4 4>H,D,F 8 D@:4

>"J84 4 H,N>484 8"8 8 @*>@6 42 L@D< @8"2">4b B@**,D084 JF4:4b< D"2&4&"`V4NFb FHD">

B@ @$,FB,R,>4` F$":">F4D@&">>@(@ F@P4":\>@- ^8@>@<4R,F8@(@ D"2&4H4b. ]H@ F@@H&,HFH&J,H

@$V,6 P,:4, BD@&@2(:"T,>>@6 & IFH"&, ?D(">42"P44 ?$X,*4>,>>ZN ="P46 4

2"8:`R"`V,6Fb & F@*,6FH&44 " F@P4":\>@<J BD@(D,FFJ 4 J:JRT,>4` JF:@&46 042>4". A@F:,

&H@D@6 <4D@&@6 &@6>Z *:b FHD"> - @F>@&"H,:,6 ?D(">42"P44 ?$X,*4>,>>ZN ="P46 FH":@

bF>@, RH@ *:b D"2&4H4b <4D@:`$4&ZN 4 *DJ0,FH&,>>ZN @H>@T,>46 <,0*J >"P4b<4

HD,$J,HFb F@2*">4, @$V4N JF:@&46, FB@F@$FH&J`V4N ^8@>@<4R,F8@<J $:"(@B@:JR4`. ?*>"8@

F H,N B@D BD@42@T:4 FJV,FH&,>>Z, 42<,>,>4b & B@:4H4R,F8@6, ^8@>@<4R,F8@6 4

H,N>@:@(4R,F8@6 FL,D"N. #@:\T4>FH&@ D"2&4&"`V4NFb FHD"> BD4@$D,:4 >,2"&4F4<@FH\ 4

BD4F@,*4>4:4F\ 8 F@@$V,FH&J ?D(">42"P44 ?$X,*4>,>>ZN ="P46; *4N@H@<4b %@FH@8- 1"B"*,
&ZFHJB"&T"b *@<4>4DJ`V4< L"8H@D@< & <4D@&@6 B@:4H48, & H,R,>4, *,FbH4:,H46, 4FR,2:";
" (:@$":42"P4b BD@42&@*FH&", DZ>8@& 4 H,N>@:@(46 BD4&,:" 8 &@2>48>@&,>4` >@&ZN

BD@$:,<. ?*>"8@ >"F8@:\8@ ^LL,8H4&>@ <,0*J>"D@*>@, F@@$V,FH&@ F<@(:@ B,D,FHD@4H\

F&@4 BD,*FH"&:,>4b, B@*N@*Z 8 &@BD@F"< D"2&4H4b 4 B@:4H48J F JR,H@< ^H4N H,>*,>P46?

I. =!I7! 3 G+M=37! % O+9aM AC?'C+EE!: 7?=K+C+=O3a ?C'!=31!O33

?#W+)3=+==YM =!O35 A? %?AC?EI ? AC3;+=+=33 =!IQ=YM 3

G+M=3Q+E73M 1=!=35 )9a I)?%9+G%?C+=3a A?GC+#=?EG+5 ;+=++

C!1%3GYM EGC!= ( /+=+%!, 1963 '?))

6. +V, & 1949 (@*J >" ="JR>@6 8@>L,D,>P44 ?D(">42"P44 ?$X,*4>,>>ZN ="P46 B@

F@ND">,>4` 4 4FB@:\2@&">4` D,FJDF@&, BD@&,*,>>@6 & 9,68- E"8F,FF,, =\`- 5@D8, $Z:@

B@*R,D8>JH@ &"0>@, 2>"R,>4, <,0*J>"D@*>@(@ F@HDJ*>4R,FH&" & @$:"FH4 >"J84 4 H,N>484 &

8"R,FH&, @*>@(@ 42 @F>@&>ZN L"8H@D@&, F@*,6FH&J`V4N ^8@>@<4R,F8@<J D"2&4H4`.
% 50- N (@*"N ?D(">42"P4b ?$X,*4>,>>ZN ="P46 D"FF<"HD4&":" &@BD@FZ 4FB@:\2@&">4b

"H@<>@6 ^>,D(44 & <4D>ZN P,:bN 4 *DJ(4, 8@>8D,H>Z, &@BD@FZ, 8"F"`V4,Fb H,N>@:@(46.
=" BD@Hb0,>44 *:4H,:\>@(@ &D,<,>4 ="JR>Z6 8@>FJ:\H"H4&>Z6 8@<4H,H @8"2Z&":

8@>FJ:\H"H4&>@, F@*,6FH&4, ',>,D":\>@<J F,8D,H"D` ?D(">42"P44 ?$X,*4>,>>ZN ="P46.
% 1961 (@*J ]8@>@<4R,F846 4 E@P4":\>Z6 E@&,H ( ]7?E?E) BD4>b: D,T,>4, @ BD@&,*,>44

B@* ^(4*@6 ?D(">42"P44 ?$X,*4>,>>ZN ="P46 <,0*J>"D@*>@6 H,N>4R,F8@6 8@>L,D,>P44

BD"&4H,:\FH& *:b 42JR,>4b &@BD@F" @ BD4<,>,>44 *@FH40,>46 >"J84 4 H,N>484 & 4>H,D,F"N

<,>,, D"2&4HZN D"6@>@&. O,:\ ^H@6 8@>L,D,>P44, 8@H@D"b $Z:" BD@&,*,>" & /,>,&, &

1963 (@*J, 2"8:`R":"F\ & H@<, RH@$Z BD@*,<@>FHD4D@&"H\ &@2<@0>@FH4 *:b JF8@D,>4b

BD@P,FF" D"2&4H4b $:"(@*"Db BD4<,>,>4` B@F:,*>4N *@FH40,>46 & @$:"FH4 >"J84 4

H,N>484. G"8 0,, 8"8 4 >"JR>Z, 8@>(D,FFZ, ^H" 7@>L,D,>P4b >, @$:"*":" B@:>@<@R4b<4

BD4>4<"H\ D,T,>4b, 4<,`V4, @$b2"H,:\>J` F4:J. +, 4H@(@< FH":@ L@D<4D@&">4,

J$,0*,>>@FH4 & >,@$N@*4<@FH4 BD4>bH4b >@&ZN >"FH@6R4&ZN JF4:46 F P,:\` F@*,6FH&4b
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B,D,*"R, *@FH40,>46 >"J84 4 H,N>484 D"2&4&"`V4<Fb FHD">"< 4 @8"2">4b 4< B@<@V4 &

BD,@*@:,>44 BD,BbHFH&46, @(D">4R4&"`V4N *@FHJB 8 2>">4b< 4 4N BD4<,>,>4,.
?*>"8@ >48"84N 8@>8D,H>ZN D,T,>46 & ^H@< @H>@T,>44 BD4>bH@ >, $Z:@. /,>,&F8"b

8@>L,D,>P4b $Z:" BD,0*, &F,(@ H,N>4R,F8@6 8@>L,D,>P4,6, 4 & &ZF8"2Z&"&T4NFb B@2*>,,

>,8@H@DZN 8D4H4R,F84N @P,>8"N ,, FD"&>4&":4 F@ F&@,(@ D@*" " >"JR>@6 bD<"D8@6".
% 2>"R4H,:\>@6 <,D, ^H@ @HD"0":@ B@- BD,0>,<J D"FBD@FHD">,>>Z6 & H@ &D,<b

H,N>@@BH4<42<. % @F>@&, &2(:b*@&, BD,@$:"*"&T4N >" /,>,&F8@6 8@>L,D,>P44, :,0":"

8@>P,BP4b, @H@0*,FH&:b&T"b H,N>@:@(4R,F846 BD@(D,FF F D"2&4H4,<. %<,FH, F H,< *"0, &

1963 (@*J ',>,D":\>Z6 F,8D,H"D\ I G"> & F&@.< BD,*4F:@&44 8 @HR,HJ @ D"$@H, /,>,&F8@6

8@>L,D,>P44 BD@b&4: @BD,*,:,>>J` F*,D0">>@FH\ & @P,>8"N, J8"2"&, & R"FH>@FH4, RH@

BD48:"*>"b >"J8" <@0,H &ZFHJB"H\ <@V>@6 F4:@6 & *,:, J:JRT,>4b JF:@&46 042>4, " ,F:4
BD"&4H,:\FH&" 4 >"D@*Z <4D" F<@(JH <@$4:42@&"H\ F@@H&,HFH&J`V4, FD,*FH&" 4 &@:`" 3/.

7. A@ 4H@("< 7@>L,D,>P44 ]7?E?E JRD,*4: 7@>FJ:\H"H4&>Z6 8@<4H,H B@ BD4<,>,>4`

*@FH40,>46 >"J84 4 H,N>484 & P,:bN D"2&4H4b ( 77A)=G), 8@H@DZ6 >" BD@Hb0,>44 16 :,H

BD@&@*4: D,(J:bD>Z, F@&,V">4b, @8"2Z&"b ]7?E?E 8@>FJ:\H"H4&>J` B@<@V\ & ,(@

@F>@&>@6 *,bH,:\>@FH4 BD4 B@**,D08, >,$@:\T@(@ #`D@ B@ >"J8, 4 H,N>48,, 8@H@D@, $Z:@

F@2*">@ & E,8D,H"D4"H, ?D(">42"P44 ?$X,*4>,>>ZN ="P46. % F@FH"& 77A)=G &N@*4:4

@H*,:\>Z, ^8FB,DHZ & F&@,< :4R>@< 8"R,FH&,, <>@(4, 42 8@H@DZN b&:b:4F\ R:,>"<4

"8"*,<46 >"J8 4 >"P4@>":\>ZN 4FF:,*@&"H,:\F84N F@&,H@& & F&@4N FHD">"N. +(@ 2"*"R"

2"8:`R":"F\ & &ZD"$@H8, FHD"H,(44 B@ &@BD@FJ @ D@:4 >"J84 4 H,N>484 & BD@P,FF, D"2&4H4b

4 F@*,6FH&44 $@:,, T4D@8@<J BD4<,>,>4` *@FH40,>46 >"J84 4 H,N>484 & BD@(D"<<"N

?D(">42"P44 ?$X,*4>,>>ZN ="P46. % 1971 (@*J 77A)=G BD,*FH"&4: %F,<4D>Z6 B:">

*,6FH&46 *:b BD4<,>,>4b *@FH40,>46 >"J84 4 H,N>484 & P,:bN D"2&4H4b, & 8@H@D@< >"T:4

@HD"0,>4, H"84, &@BD@FZ, 8"8 >,@$N@*4<@FH\ >"D"V4&">4b &>JHD,>>,(@ B@H,>P4":", D"2DZ&

<,0*J &@2<@0>@FHb<4 >"J84 4 H,N>484 4 L"8H4R,F84< 4FB@:\2@&">4,< 4N *@FH40,>46,
F:"$@, D"2&4H4, >"JR>ZN JRD,0*,>46 & D"2&4&"`V,<Fb <4D,, BD@$:,<" *@FHJB" 8 <4D@&Z<

H,N>4R,F84< *@FH40,>4b<, " H"80, BD@$:,<" " JH,R84 <@2(@&". ?*>"8@ 77A)=G $Z:

(DJBB@6 ^8FB,DH@&, >, 4<,&T,6 >,B@FD,*FH&,>>@(@ *@FHJB" 8 BD@P,FFJ BD4>bH4b

B@:4H4R,F84N D,T,>46, B@^H@<J ,(@ *,bH,:\>@FH\ @8"2Z&":" @(D">4R,>>@, &@2*,6FH&4,.

3/ "Report of the United Nations Conference on the Application of
Science and Technology for the Benefit of the Less Developed Areas", 8 vols.,
Vol. 1 (New York, 1963), p. vii. #@:,, B@*D@$>J` 4>L@D<"P4` B@ ^H@<J &@BD@FJ, "
H"80, & @H>@T,>44 JB@<4>",<ZN >40, <,D@BD4bH46 F<. & BJ$:48"P44 K.-H. Standke and
M. Anandakrishnan (eds.), Science, Technology and Society: Needs, Challenges
and Limitations, (New York: Pergamon Press, 1980).
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% >"R":, 70- N (@*@& ]7?E?E F@2*": 7@<4H,H B@ >"J8, 4 H,N>48, & P,:bN D"2&4H4b &

8"R,FH&, FB,P4":\>@(@ B@:4H4R,F8@(@ L@DJ<" B@ D,":42"P44 D,2J:\H"H@& D"$@HZ 77A)=G &

D"<8"N F4FH,<Z ?D(">42"P44 ?$X,*4>,>>ZN ="P46, 8@H@DZ6 B@2&@:4: BD4*"H\ @$FJ0*,>4b<

$@:,, B@:4H4R,F846 N"D"8H,D. =@&Z6 7@<4H,H 2">4<":Fb D"FF<@HD,>4,< T4D@8@(@ 8DJ("

&@BD@F@&, >"R4>"b @H &@BD@F@& J8D,B:,>4b B@H,>P4":" 4 2"8">R4&"b B,D,*"R,6 H,N>@:@(44 4

D"2&4H4,< <,0*J>"D@*>@6 F4FH,<Z H,N>@:@(4R,F8@6 4>L@D<"P44. I0, >" F&@,6 &H@D@6

F,FF44 & 1974 (@*J 7@<4H,H D"FF<@HD,: &@BD@F @ &@2<@0>@FH4 F@2Z&" >@&@6 8DJB>@6

8@>L,D,>P44 ?D(">42"P44 ?$X,*4>,>>ZN ="P46 B@ >"J8, 4 H,N>48, & P,:bN

D"2&4H4b 4/.

II. =!I7! 3 G+M=37! % 7?=G+7EG+ " E+%+C- _'": 7?=K+C+=O3a

?C'!=31!O33 ?#W+)3=+==YM =!O35 A? =!I7+ 3 G+M=37+

% O+9aM C!1%3G3a ( %+=!, 1979 (@*)

8. =" BD@Hb0,>44 70- N (@*@& D"2&4&"`V4,Fb FHD">Z, 4 & R"FH>@FH4 >"4<,>,, D"2&4HZ,

42 >4N, &ZFHJB":4 F BD42Z&"<4 @$ J:JRT,>44 *@FHJB" 8 <4D@&Z< *@FH40,>4b< >"J84 4

H,N>484. E JR,H@< ^H4N BD42Z&@& 4 D"FHJV4N D"2>@(:"F46 <,0*J " E,&,D@<" 4 "_(@<"
B@ *">>Z< &@BD@F"< ',>,D":\>"b !FF"<$:,b BD4>b:" & 1976 (@*J BD,*:@0,>4, ]7?E?E 4

,(@ 7@<4H,H" B@ >"J8, 4 H,N>48, & P,:bN D"2&4H4b @ BD@&,*,>44 &H@D@6 &F,<4D>@6

8@>L,D,>P44 B@ >"J8, 4 H,N>48,. ]H@6 8@>L,D,>P44 BD,*T,FH&@&":@ >,F8@:\8@ :,H

@F>@&"H,:\>@6 B@*(@H@&84 F BD@&,*,>4,< D,(4@>":\>ZN @$2@D>ZN F@&,V">46 4 BD4 JR"FH44

<>@(4N >,BD"&4H,:\FH&,>>ZN @D(">42"P46 ( =A?). %F, (@FJ*"DFH&"- R:,>Z BD,*FH"&4:4

*@8J<,>HZ @ B@:@0,>44 & @$:"FH4 >"J84 4 H,N>484 >" >"P4@>":\>@< JD@&>,. 94T\ @*>@

^H@ B@2&@:4:@ B@:JR4H\ $,FBD,P,*,>H>Z6 @$X,< 4>L@D<"P44 @ B@:@0,>44 & @$:"FH4 >"J84

4 H,N>484 4 @ D"FBD@FHD">,>44 4N *@FH40,>46 &@ &F,< <4D,. % "&(JFH, 1979 (@*"

?D(">42"P4b ?$X,*4>,>>ZN ="P46 F@2&":" 7@>L,D,>P4` B@ >"J8, 4 H,N>48, & P,:bN

D"2&4H4b ( 7??==GC) & %,>,. IR"FH>484 7@>L,D,>P44 BD4>b:4 %,>F8J` BD@(D"<<J

*,6FH&46 5/, @N&"HZ&"`VJ` F:,*J`V4, HD4 @F>@&>Z, >"BD"&:,>4b: i) J8D,B:,>4,

>"JR>@- H,N>4R,F8@(@ B@H,>P4":" D"2&4&"`V4NFb FHD">; ii) B,D,FHD@68" FJV,FH&J`V,6

4/ ?D(">42"P4b ?$X,*4>,>>ZN ="P46, 7@<4H,H B@ >"J8, 4 H,N>48, & P,:bN
D"2&4H4b, " )@8:"* @ &H@D@6 F,FF44 (11-29 <"DH" 1974 (@*")" (E/5473, E/C.8/27).
E@ F&@,6 FH@D@>Z, _=7G!) JRD,*4:" & 1971 (@*J <,0BD"&4H,:\FH&,>>J` D"$@RJ` (DJBBJ
*:b D"FF<@HD,>4b &@BD@F@&, 8"F"`V4NFb B,D,*"R4 H,N>@:@(44 D"2&4&"`V4<Fb FHD">"<.
A@*D@$>,, @$ ^H@< F<. R"FH\ B >"FH@bV,(@ *@8J<,>H".

5/ ?D(">42"P4b ?$X,*4>,>>ZN ="P46, " %,>F8"b BD@(D"<<" *,6FH&46 & @$:"FH4
>"J84 4 H,N>484 & P,:bN D"2&4H4b", 1979 (@*.
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FHDJ8HJDZ <,0*J>"D@*>ZN @H>@T,>46 & @$:"FH4 >"J84 4 H,N>484 & 8@>H,8FH, B,D,*"R4

H,N>@:@(44; 4 iii) B@&ZT,>4, D@:4 F4FH,<Z ?D(">42"P44 ?$X,*4>,>>ZN ="P46 &

D"2&4H44 >@&ZN BJH,6 H,N>4R,F8@(@ F@HDJ*>4R,FH&", " H"80, FJV,FH&,>>@, J&,:4R,>4,

L4>">F@&ZN D,FJDF@&, &Z*,:b,<ZN >" ^H4 P,:4.

9. I&,:4R4&"`V46Fb D"2DZ& & @$:"FH4 >"J84 4 H,N>484 <,0*J D"2&4HZ<4 4

D"2&4&"`V4<4Fb FHD">"<4 FB@F@$FH&@&": 4FR,2>@&,>4` H,N>@@BH4<42<", 8@H@DZ6 >"$:`*":Fb

& 50- N (@*"N 4 & >"R":, 60- N (@*@&, 4 %,>F8"b 8@>L,D,>P4b $Z:" B@F&bV,>" BD,0*,

&F,(@ BD@$:,<"< @$,FB,R,>4b FBD"&,*:4&@(@ *@FHJB" 8 <4D@&@6 H,N>@:@(44. ?>" @HD"0":"

B@>4<">4, H@(@ L"8H", RH@ &@BD@FZ <,0*J>"D@*>@6 >"JR>@6 B@:4H484 F&b2">Z F

^8@>@<4R,F84< $:"(@F@FH@b>4,< 4 *@FHJB@< 8 >@J- N"J 4 H,N>@:@(4b<. 7@>L,D,>P4b 4<,:"

F8@D,, B@:4H4R,F8J`, R,< H,N>4R,F8J` >"BD"&:,>>@FH\, 4 &@BD@FZ >"J84 4 H,N>484

D"FF<"HD4&":4F\ & 8@>H,8FH, @H>@T,>46 " E,&,D- _(". ]H" 7@>L,D,>P4b $Z:" B@F:,*>,6 42

" <,("8@>L,D,>P46" ?D(">42"P44 ?$X,*4>,>>ZN ="P46 70- N (@*@&, D"FF<"HD4&"&T4N

&@BD@FZ, F&b2">>Z, F >@&Z< <,0*J>"D@*>Z< ^8@>@<4R,F84< B@Db*8@< 6/.

10. 3>FH4HJP4@>":\>Z, <,N">42<Z, F@2*">>Z, B@F:, %,>F8@6 8@>L,D,>P44, &8:`R":4

F@2*">4, B@:4H4R,F8@(@ @D(">" - <,0BD"&4H,:\FH&,>>@(@ 8@<4H,H" ',>,D":\>@6 !FF"<$:,4

?D(">42"P44 ?$X,*4>,>>ZN ="P46 - 4 @H*,:\>@(@ L4>">F@&@(@ <,N">42<" *:b

L4>">F4D@&">4b BD@,8H@& & @$:"FH4 >"J84 4 H,N>484 2" FR,H *@$D@&@:\>ZN &2>@F@&

BD@<ZT:,>>@ D"2&4HZN FHD"> 7/. G,@D,H4R,F84 >@&Z6 8@<4H,H $Z: "&H@D4H,H>Z<

B@:4H4R,F84< @D(">@< & @$:"FH4 <,0*J>"D@*>@6 >"JR>@- H,N>4R,F8@6 B@:4H484, B@F8@:\8J

@> $Z: @H8DZH *:b JR"FH4b &F,N (@FJ*"DFH&- R:,>@& 4 $Z: B@*@HR,H,> ',>,D":\>@6

!FF"<$:,,. ?*>"8@ @> >48@(*" >, D"FB@:"(": 2>"R4H,:\>Z<4 L4>">F@&Z<4 D,FJDF"<4, 4

6/ 7D4H4R,F8J` @P,>8J %,>F8@6 8@>L,D,>P44 4 BD,*T,FH&@&"&T,(@ ,6 BD@P,FF"

F<. & BJ$:48"P44 D. Dickson, The New Politics of Science (New York: Pantheon,
1984).

7/ 7@<4H,H ]7?E?E B@ >"J8, 4 H,N>48, & P,:bN D"2&4H4b $Z: @H8DZH *:b JR"FH4b
&F,N (@FJ*"DFH&- R:,>@& & 8"R,FH&, >@&@(@ ;,0BD"&4H,:\FH&,>>@(@ 8@<4H,H" ( ;A7,
F,8D,H"D4"HF8@, @$F:J04&">4, 8@H@D@(@ $Z:@ &@2:@0,>@ >" O,>HD ?D(">42"P44

?$X,*4>,>>ZN ="P46 B@ >"J8, 4 H,N>48, & P,:bN D"2&4H4b). %<,FH@ 77A)=G $Z: F@2*">

>@&Z6 7@>FJ:\H"H4&>Z6 8@<4H,H B@ >"J8, 4 H,N>48, & P,:bN D"2&4H4b ( 77=GC). 7D@<,

H@(@, *:b F@*,6FH&4b 8@@D*4>"P44 *,bH,:\>@FH4 <,0*J D"2:4R>Z<4 JRD,0*,>4b<4 $Z:"
F@2*">" ;,0JRD,0*,>R,F8"b P,:,&"b (DJBB" B@ >"J8, 4 H,N>48, & P,:bN D"2&4H4b.
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"8H4&>@, JR"FH4, (@FJ*"DFH&- R:,>@& >,B@FD,*FH&,>>@ B@F:, 7@>L,D,>P44 F (@*"<4 F>424:@F\.
E *DJ(@6 FH@D@>Z, E4FH,<" L4>">F4D@&">4b 8/ 2"&4F,:" @H *@$D@&@:\>ZN &2>@F@& FHD">-
*@>@D@& 4 & 8@>,R>@< FR,H, FH":" @*>4< 42 8@<B@>,>H@& AD@(D"<<Z D"2&4H4b ?D(">42"P44

?$X,*4>,>>ZN ="P46. =" BD@Hb0,>44 $@:\T,6 R"FH4 B,D4@*" FJV,FH&@&">4b ^H4N *&JN

4>FH4HJP4@>":\>ZN <,N">42<@& B@:4H48", @BD,*,:b&T"bFb ;A7, 4 BD@,8HZ,
B@**,D04&"&T4,Fb F4FH,<@6 L4>">F4D@&">4b, >, J&b2Z&":4F\ <,0*J F@$@6.

III. IC?73 %+=E7?5 7?=K+C+=O33

11. % N@*, %,>F8@6 8@>L,D,>P44 F:@04:@F\ BD,*FH"&:,>4, @ H@<, RH@ JB@D, F*,:">>Z6

JR"FH>48"<4 /,>,&F8@6 8@>L,D,>P44 :4T\ >" H,N>4R,F846 BD@(D,FF, >, BD4&,: 8

2>"R4H,:\>Z< 42<,>,>4b< & D"2&4&"`V,<Fb <4D, F H@R84 2D,>4b J8D,B:,>4b H,N>4R,F8@(@

B@H,>P4":". #@:,, H@(@, >,J*"&T4,Fb BD@,8HZ & @$:"FH4 B,D,*"R4 H,N>@:@(44 $Z:4

N"D"8H,D>Z *:b &F,N R"FH,6 <4D". A@^H@<J @F>@&@B@:"("`V"b 8@>P,BP4b %,>F8@6

8@>L,D,>P44 2"8:`R":"F\ & >,@$N@*4<@FH4 BD4>bH4b BD"&4H,:\FH&"<4 F@(:"F@&">>ZN JF4:46

>" <,0*J>"D@*>@< 4 >"P4@>":\>@< JD@&>bN F P,:\` J8D,B:,>4b &>JHD,>>,(@ B@H,>P4":" &

D"2&4&"`V4NFb FHD">"N.

12. ;,0BD"&4H,:\FH&,>>Z6 <,N">42<, F@2*">>Z6 B@F:, %,>F8@6 8@>L,D,>P44, B@2&@:4:

B@*(@H@&4H\ 2>"R4H,:\>@, R4F:@ "8HJ":\>ZN *@8:"*@& B@ &@BD@F"< H,N>@:@(44,
FB@F@$FH&@&"&T4N B@&ZT,>4` 4>L@D<4D@&">>@FH4 <,0*J>"D@*>@(@ F@@$V,FH&", @*>"8@ ,<J

>, J*":@F\ *@$4H\Fb FJV,FH&,>>@(@ BD@(D,FF" & @$,FB,R,>44 4FB@:\2@&">4b D"2&4&"`V4<4Fb

FHD">"<4 *@FH40,>46 <4D@&@6 >"J84 4 H,N>484. 7D@<, H@(@, ,<J >, J*":@F\

<@$4:42@&"H\ D,FJDFZ & D"2<,D"N, 8@H@DZ, $Z:4 F@(:"F@&">Z >" %,>F8@6 8@>L,D,>P44.
7 H@<J 0, &@ <>@(4N D"2&4&"`V4NFb FHD">"N JF4:4&T46Fb & 80- N (@*"N *@:(@&@6 8D424F

@HD4P"H,:\>@ F8"2":Fb >" F@8D"V"`V4NFb D,FJDF"N & F"<@< D"2&4&"`V,<Fb <4D,.

13. % N@*, B@*(@H@&84 8 BD"2*>@&">4` *,FbH@6 (@*@&V4>Z %,>F8@6 8@>L,D,>P44 $Z:@

BD,*BD4>bH@ >,F8@:\8@ B@BZH@8 - & 1988 4 1989 (@*"N - BD@&,FH4 8D4H4R,F8J` @P,>8J

BD@(D,FF" & @FJV,FH&:,>44 %,>F8@6 BD@(D"<<Z *,6FH&46 & @$:"FH4 >"J84 4 H,N>484 & P,:bN

D"2&4H4b: & R"FH>@FH4, F@@H&,HFH&J`V4, F@&,V">4b (DJBB ^8FB,DH@& $Z:4 @D(">42@&">Z

F,8D,H"D4"H@< ;A7 ( O,>HD@< B@ >"J8, 4 H,N>48, & P,:bN D"2&4H4b) *:b BD@&,*,>4b

@$2@D" & 8@>P, *,FbH4:,H4b, " H"80, _=+E7? 4 K@>*@< EH">:4. 7D@<, H@(@, >" F&@,6

F@D@8 R,H&,DH@6 F,FF44 & 1989 (@*J ',>,D":\>"b !FF"<$:,b D"FF<@HD,:" &@BD@F @$

@FJV,FH&:,>44 %,>F8@6 BD@(D"<<Z *,6FH&46.

8/ %B@F:,*FH&44 @>" $Z:" B,D,4<,>@&">" & K@>* ?D(">42"P44 ?$X,*4>,>>ZN ="P46
*:b >"J84 4 H,N>484 & P,:bN D"2&4H4b ( K=GC??=).
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14. ?P,>8", BD@&,*,>>"b & N@*, F,D44 D,(4@>":\>ZN 4 <,0*J>"D@*>ZN F@&,V">46,
@D(">42@&">>ZN O,>HD@< B@ >"J8, 4 H,N>48, & P,:bN D"2&4H4b, B@2&@:4:" &Zb&4H\, RH@

J8D,B:,>4, &>JHD,>>,(@ B@H,>P4":" & D"2&4&"`V4NFb FHD">"N b&:b,HFb @*>4< 42 8:`R,&ZN

^:,<,>H@& F@@H&,HFH&J`V,6 B@:4H484 4 BD@(D"<<. ?$,FB,R,>4, JR"FH4b T4D@8@(@ 8DJ("

FJ$X,8H@& D"FF<"HD4&":@F\ & 8"R,FH&, >,@$N@*4<@(@ JF:@&4b ^H@(@ BD@P,FF", " >":"04&">4,

B@:4H4R,F8@(@ *4":@(" >" D"2:4R>ZN JD@&>bN, 8"8 FR4H":@F\, *@:0>@ $Z:@ B@2&@:4H\

@BD,*,:4H\ 8@>8D,H>Z, B@HD,$>@FH4 @H*,:\>ZN FHD"> 9/.

15. ?P,>8", BD@&,*,>>"b _=+E7?, @F>@&Z&":"F\ >" $@:,, HD"*4P4@>>@< B@*N@*,,
&8:`R"&T,< @$2@D BD@(D,FF", *@FH4(>JH@(@ B@F:, %,>F8@6 8@>L,D,>P44 & 8@>8D,H>ZN

>"JR>ZN @$:"FHbN, >"R4>"b @H LJ>*"<,>H":\>ZN 4FF:,*@&">46 4 2"8">R4&"b >"J8@6 @ 2,<:,

4 &@*"N. % P,>HD, ^H@6 @P,>84 >"N@*4:4F\ &@BD@FZ D"2&4H4b :`*F84N D,FJDF@& 4
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D"FF<@HD,>4` &@BD@F@&, 8"F"`V4NFb H,N>@:@(46, F H@R84 2D,>4b 4N &2"4<@F&b24 F

4>&,FH4P4b<4 4 D"2&4H4,< BD,*BD4bH46.
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34. ),&bH"b F,FF4b _=7G!) ( ;4*D">*, _0>"b !LD48", 27 "BD,:b - 11 <"b

1996 (@*") BD4>b:" *@8J<,>H " A"DH>,DFH&@ & P,:bN D@FH" 4 D"2&4H4b", & 8@H@D@< $Z:4

@BD,*,:,>Z >"BD"&:,>4b $J*JV,6 D"$@HZ 4 8@H@DZ6 FZ(D": 2>"R4H,:\>J` D@:\ &

B,D,FHD@68, @D(">42"P44. ED,*4 @$:"FH,6, >"<,R,>>ZN *:b BD@&,*,>4b

<,0BD"&4H,:\FH&,>>ZN @$FJ0*,>46 & _=7G!), $Z:4 &2"4<@F&b2">>Z, &@BD@FZ 4>&,FH4P46,
D"2&4H4b BD,*BD4bH46 4 H,N>@:@(44. #Z:4 H"80, D"FF<@HD,>Z &@BD@FZ, 8"F"`V4,Fb

D"FT4D,>4b &@2<@0>@FH,6 D"2&4&"`V4NFb FHD"> 4 FHD"> F B,D,N@*>@6 ^8@>@<48@6 & *,:,

J:JRT,>4b 4N @$V,(@ 4>&,FH4P4@>>@(@ 8:4<"H".

35. % D"<8"N BD@$:,<"H484 D"2&4H4b BD,*BD4bH46 @F>@&>@6 JB@D $Z: F*,:"> >" F@*,6FH&44

@$<,>J @BZH@< & D"2D"$@H8, 4 @FJV,FH&:,>44 FHD"H,(46 D"2&4H4b BD,*BD4bH46, &8:`R"b

&@BD@FZ, 8"F"`V4,Fb BD4&"H42"P44 4 F@HDJ*>4R,FH&" <,0*J (@FJ*"DFH&,>>Z< 4 R"FH>Z<

F,8H@D"<4, " H"80, BJH4 D"FT4D,>4b JR"FH4b BD,*BD4bH46 D"2&4&"`V4NFb FHD"> &

(:@$":\>@6 ^8@>@<48,. 7@>L,D,>P4b D,8@<,>*@&":" BD@&,FH4 @$2@DZ >"JR>@- H,N>4R,F8@6 4

4>>@&"P4@>>@6 B@:4H484 F 2"4>H,D,F@&">>Z<4 FHD">"<4 & P,:bN @BD,*,:,>4b &@2<@0>ZN

<,D >" >"P4@>":\>@< JD@&>,, BD42&">>ZN, & R"FH>@FH4, FB@F@$FH&@&"H\ J8D,B:,>4`

H,N>@:@(4R,F8@(@ B@H,>P4":" 4 4>>@&"P4@>>@6 *,bH,:\>@FH4. 7@>L,D,>P4b BD42&":" H"80,

F@*,6FH&@&"H\ @$<,>J @BZH@< <,0*J FHD">"<4, >"N@*bV4<4Fb >" D"2:4R>@< JD@&>,

D"2&4H4b, & BD@P,FF, D"2D"$@H84 B@:4H484, >"BD"&:,>>@6 >" J8D,B:,>4, H,N>@:@(4R,F8@(@

B@H,>P4":" 4 4>>@&"P4@>>@6 *,bH,:\>@FH4 & D"2&4&"`V4NFb FHD">"N. ]H@ <@(:@ $Z

@N&"HZ&"H\ H"84, D"2:4R>Z, L@D<Z <,0L4D<,>>@(@ F@HDJ*>4R,FH&", 8"8 F@2*">4, F,H,6,
H,DD4H@D4":\>@- BD@42&@*FH&,>>@, 8@@B,D4D@&">4, 4 H,N>@:@(4R,F8@, B"DH>,DFH&@.

36. IR"FH>484 _=7G!) IX BD4>b:4 D,T,>4, @ BD@&,*,>44 8@<B:,8F>ZN 42<,>,>46 F

P,:\` @BH4<42"P44 <,0BD"&4H,:\FH&,>>@(@ <,N">42<" 4 B,D,@D4,>H"P44 D"$@HZ

@D(">42"P44. E@&,H B@ H@D(@&:, 4 D"2&4H4` $J*,H 4<,H\ F:,*J`V4, HD4 8@<4FF44:
7@<4FF4` B@ H@D(@&:, H@&"D"<4 4 JF:J("<4 4 B@ FZD\,&Z< H@&"D"<; 7@<4FF4` B@

4>&,FH4P4b<, H,N>@:@(44 4 F<,0>Z< L4>">F@&Z< &@BD@F"<; 4 7@<4FF4` B@

BD,*BD4>4<"H,:\FH&J, JBD@V,>4` *,:@&@6 BD"8H484 4 D"2&4H4`. C"$@H" B@F:,*>4N *&JN

8@<4FF46 BD,*FH"&:b,H @F@$Z6 4>H,D,F & *">>@< F:JR",, B@F8@:\8J @>4 2">4<"`HFb

D"FF<@HD,>4,< &@BD@F@&, F&b2">>ZN F H,N>@:@(4,6. #Z: F@2*"> >@&Z6 @H*,: B@

4>&,FH4P4b<, H,N>@:@(44 4 D"2&4H4` BD,*BD4bH46 F P,:\` @8"2">4b B@**,D084 ^H4< *&J<

8@<4FF4b< & 4N D"$@H, B@ &@BD@F"< FJV,FH&". +<J $Z:" B,D,*">" H"80, D"$@H" B@

BD@$:,<"H48, >"J84 4 H,N>484 & P,:bN D"2&4H4b. AD4 &ZB@:>,>44 F&@4N LJ>8P46 @>

$J*,H 4FB@:\2@&"H\ 8@<B:,8F>Z6 B@*N@*, &8:`R"`V46 8@>P,BHJ":\>J` D"$@HJ, B@*(@H@&8J

BD@$:,<>ZN *@8J<,>H@& 4 4FF:,*@&">46 B@ &@BD@F"< B@:4H484, " H"80, *,bH,:\>@FH\ &

@$:"FH4 H,N>4R,F8@(@ F@HDJ*>4R,FH&", &@ &2"4<@*,6FH&44 F *DJ(4<4 <,0*J>"D@*>Z<4

@D(">42"P4b<4.

Q!EG[ C: =!I7! 3 G+M=37! % IE9?%3aM '9?#!931!O33 3 93#+C!931!O33

]7?=?;373 =! A?C?'+ XXI %+7!: =+7?G?CY+ %?AC?EY A?93G373,
1!E9I/3%!_U3+ C!EE;?GC+=3a
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37. %,>F8"b BD@(D"<<" *,6FH&46 & @$:"FH4 >"J84 4 H,N>484 & P,:bN D"2&4H4b $Z:"

BD4>bH" & 1979 (@*J & <,0*J>"D@*>@< 8@>H,8FH,, N"D"8H,D42@&"&T,<Fb *,$"H"<4 E,&,D-
_(, B,D,04H8"<4 N@:@*>@6 &@6>Z 4 FHD,<:,>4,< BD"&4H,:\FH& 8 J8D,B:,>4`

H,N>@:@(4R,F8@(@ B@H,>P4":" BD4, @*>"8@, @(D">4R,>>@< JR"FH44 R"FH>@(@ F,8H@D", &

@F@$,>>@FH4 & D"2&4&"`V4NFb FHD">"N. ?F>@&>@6 JB@D $Z: F*,:"> F8@D,, >" &Zb&:,>44

"F4<<,HD4R>@(@ B@:@0,>4b D"2&4HZN 4 D"2&4&"`V4NFb FHD"> & @$:"FH4 >"J84 4 H,N>484,
R,< >" B@@VD,>44 F@HDJ*>4R,FH&" <,0*J BD,*BD4bH4b<4 ^H4N *&JN (DJBB FHD">. % ^H4N

JF:@&4bN BDb<Z, 4>@FHD">>Z, 4>&,FH4P44 D"FF<"HD4&":4F\ <>@(4<4 D"2&4&"`V4<4Fb

FHD">"<4 4 FHD">"<4 O,>HD":\>@6 4 %@FH@R>@6 +&D@BZ 8"8 4>FHDJ<,>H, 4FB@:\2J,<Z6

8@<B">4b<4 D"2&4HZN FHD">, 4 & R"FH>@FH4 HD">F>"P4@>":\>Z<4 8@DB@D"P4b<4, *:b

JFH">@&:,>4b 8@>HD@:b >"* 4N ^8@>@<48@6.

38. % >"R":, 90- N (@*@& <,0*J>"D@*>Z, JF:@&4b BD,H,DB,:4 2>"R4H,:\>Z, 42<,>,>4b.
E @8@>R">4,< N@:@*>@6 &@6>Z FH":@ D"FT4DbH\Fb F@HDJ*>4R,FH&@ <,0*J FHD">"<4 $Z&T4N

&@FH@R>@(@ 4 2"B"*>@(@ $:@8@&, " BD@P,FFZ BD4&"H42"P44, :4$,D":42"P44 4 (:@$":42"P44

>"R":4 @N&"HZ&"H\ &F, FHD">Z. %B@F:,*FH&44 ^H4 H,>*,>P44 JF8@D4:4F\ & D,2J:\H"H,

BD@(D,FF", *@FH4(>JH@(@ & N@*, IDJ(&"6F8@(@ D"J>*" <>@(@FH@D@>>4N H@D(@&ZN B,D,(@&@D@&,
2"&,DT4&T,(@Fb BD4>bH4,< <,0*J>"D@*>ZN F@(:"T,>46, D,(J:4DJ`V4N H"84, &@BD@FZ, 8"8

H@D(@&:b H@&"D"<4 4 JF:J("<4, 4>&,FH4P44 4 BD"&" 4>H,::,8HJ":\>@6 F@$FH&,>>@FH4.
% ^H4N >@&ZN JF:@&4bN &F, $@:\T,, R4F:@ D"2&4&"`V4NFb FHD"> FH":@ BD4N@*4H\ 8

B@>4<">4` BD,4<JV,FH& J8D,B:,>4b R"FH>@(@ F,8H@D", 4 & BD@&@*4<J` B@:4H48J $Z:4

&>,F,>Z F@@H&,HFH&J`V4, 42<,>,>4b F P,:\` B@@VD,>4b D"2&4H4b BD,*BD4bH46, &

@F@$,>>@FH4 <":ZN 4 FD,*>4N BD,*BD4bH46.

39. % D,2J:\H"H,, D"2&4&"`V4,Fb FHD">Z F*,:":4 F&@` ^8@>@<48J $@:,, @H8DZH@6 *:b

BDb<ZN 4>@FHD">>ZN 4>&,FH4P46 4 BD4>b:4 <,DZ B@ FH4<J:4D@&">4` 4N BD4H@8" F P,:\`

F@*,6FH&4b B,D,*"R, 4 D"FBD@FHD">,>4` 4>@FHD">>@6 H,N>@:@(44 4 <,H@*@& <"D8,H4>(" 4

JBD"&:,>4b. C"FT4D4:@F\ <,0L4D<,>>@, F@HDJ*>4R,FH&@ & F"<ZN D"2:4R>ZN L@D<"N,
&8:`R"b FHD"H,(4R,F84, F@`2Z, D"2>@@$D"2>Z, <,N">42<Z B"DH>,DFH&" 4 F@2*">4, F,H,6

&>JHD4 FHD"> 4 <,0*J >4<4. ]H@H BD@P,FF $Z: @$:,(R,> $ZFHDZ< D"FBD@FHD">,>4,<

4>L@D<"P4@>>ZN 4 8@<<J>48"P4@>>ZN H,N>@:@(46, 8@H@DZ, BD4&,:4 8 42<,>,>4b< &

BD@42&@*FH&,>>ZN F4FH,<"N 4 <,H@*"N @D(">42"P44 D"$@HZ, RH@ F8"2":@F\ >" 2">bH@FH4 4

<,0*J>"D@*>@6 8@>8JD,>H@FB@F@$>@FH4 F *":,8@ 4*JV4<4 B@F:,*FH&4b<4 *:b <,0*J>"D@*>ZN

4>&,FH4P46 4 H@D(@&:4 H@&"D"<4 4 JF:J("<4.



E/CN.16/1997/7
page 20

40. =" B@D@(, XXI &,8" D@:\ 4 2>"R,>4, >"J84 4 H,N>484 BD,*FH"&:b,HFb, 8"8 >48@(*",
"8HJ":\>Z<4. %<,FH, F H,< BD@42@T:4 42<,>,>4b & @P,>8"N 4 B@*N@*"N 8 D"FF<@HD,>4`

&@BD@F@&, F&b2">>ZN F H,N>@:@(4,6, &8:`R"b D@:\, B@:4H48J 4 FHD"H,(44 D"2:4R>ZN

FJ$X,8H@&. % ^H@< 8@>H,8FH, & P,>HD, BD@&@*4<ZN >" <,0*J>"D@*>@< JD@&>, @$FJ0*,>46

>"N@*4HFb Db* >,D,T,>>ZN FH"DZN, >@ >, B@H,Db&T4N F&@,6 "8HJ":\>@FH4 &@BD@F@&, "

H"80, >,8@H@DZ, >@&Z, &@BD@FZ. =40, BD,*FH"&:,> 8D"H846 @$2@D >,8@H@DZN 42

>4N 16/.

1. I8D,B:,>4, H,N>@:@(4R,F8@(@ B@H,>P4":" 4 8@>8JD,>H@FB@F@$>@FH\

41. ED,*4 @$:"FH,6, &Z*,:,>>ZN & %,>F8@6 BD@(D"<<, *,6FH&46, BD@P,FF J8D,B:,>4b

H,N>@:@(4R,F8@(@ B@H,>P4":" B@- BD,0>,<J @FH",HFb F,(@*>b @*>4< 42 BD4@D4H,H>ZN

&@BD@F@&. %<,FH, F H,<, ,F:4 & %,>F8@6 BD@(D"<<, *,6FH&46 B@*R,D84&",HFb D@:\

(@FJ*"DFH&", H@ & >"FH@bV,, &D,<b & P,>HD, &>4<">4b >"N@*bHFb F:@0>Z, &2"4<@F&b24

<,0*J J8D,B:,>4,< ^H@(@ B@H,>P4":" 4 8@>8JD,>H@FB@F@$>@FH\`.

42. % D,2J:\H"H, &:4b>4b, @8"2Z&",<@(@ >" &F, 8@<B">44 & F&b24 F >"$:`*"`V4<4Fb &

B@F:,*>,, &D,<b H,>*,>P4b<4 8 (:@$":42"P44 4 :4$,D":42"P44, BD,*BD4bH4b, & R"FH>@FH4 &

FHD">"N ?]EC 4 & >@&ZN 4>*JFHD4":\>ZN FHD">"N, BD,*BD4>4<"`H F4FH,<"H4R,F84, JF4:4b

B@ @FJV,FH&:,>4` 4>&,FH4P46 & H,N>@:@(44 4 J8D,B:,>4` H,N>@:@(4R,F8@(@ B@H,>P4":" F

P,:\` B@&ZT,>4b 8@>8JD,>H@FB@F@$>@FH4. 1>"R4H,:\>Z6 @$X,< 4>&,FH4P46 & H"84, >@&Z,

H,N>@:@(44, 8"8 4>L@D<"P4@>>Z, H,N>@:@(44, 2"FH"&:b,H BD,*BD4bH4b ^H4N FHD">

BD,*Xb&:bH\ &F, $@:,, &ZF@84, HD,$@&">4b 8 @8JB",<@FH4 B@*@$>ZN 4>&,FH4P46 F H@R84

2D,>4b 8@>8JD,>H@FB@F@$>@FH4.

43. % ^H@< 8@>H,8FH, &F, $@:\T,, R4F:@ 8@<B">46, & R"FH>@FH4 & FHD">"N ?]EC,
BD4>4<",H <,DZ *:b D"FBD,*,:,>4b D"FN@*@& >" BD@&@*4<Z, D"2D"$@H84 4 D"2*,:,>4b

D4F8@&, F&b2">>ZN F BD4>bH4,< >@&ZN H,N>@:@(46. K@D<4D@&">4, >@&ZN @H>@T,>46

B"DH>,DFH&", &8:`R"b F@&<,FH>Z, =3?7C 4 *@(@&@D,>>@FH4 @ F@HDJ*>4R,FH&,, BD4N@*bV4N

>" F<,>J BD,0>4< &D"0*,$>Z< @H>@T,>4b<, FH":4 @*>@6 42 D,":46 90- N (@*@&. %<,FH, F

H,< <>@(4, D"2&4&"`V4,Fb FHD">Z @FH":4F\ B@2"*4 4 BD4>4<"`H :4T\ @(D">4R,>>@, JR"FH4,

& ^H@< BD@P,FF,.

16/ % ^H@6 F&b24 F<. H"80, (:"&J 6 " AD@(D"<<" $J*JV4N 4FF:,*@&">46" &
BJ$:48"P44 UNCTAD, "Fostering technological dynamism - Evolution of thought on
technological development processes and competitiveness: A review of
literature", 1996 (UNCTAD/DST/9, Sales No. E.95.II.D.21) 4 (:"&J 5 " %Z&@*Z 4
>"BD"&:,>4b $J*JV,6 D"$@HZ" & BJ$:48"P44 UNCTAD, "Science and technology in the
new global environment: Implications for developing countries", 1995
(UNCTAD/DST/8, Sales No. E.95.II.D.14).
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44. 7@>8JD,>H>Z, BD,4<JV,FH&" BD,*BD4bH46 2"&4FbH, B@<4<@ H,N>@:@(44, @H P,:@(@ Db*"

L"8H@D@&. 7 >4< @H>@FbHFb 2"HD"HZ >" D"$@RJ` F4:J 4 ,, 8&":4L48"P4b,
L4>">F4D@&">4,, H@D(@&Z, $"D\,DZ, 8@:,$">4b @$<,>>ZN 8JDF@&, <,H@*Z <"D8,H4>(",
(4$8@FH\ BD@42&@*FH&" 4 <,N">42<Z <,0L4D<,>>@(@ F@HDJ*>4R,FH&". %<,FH, F H,<, H"8@6

L"8H@D, 8"8 JD@&,>\ 2"HD"H >" D"$@RJ` F4:J, 4<,`V46 &"0>@, 2>"R,>4, *:b $@:\T4>FH&"

D"2&4&"`V4NFb FHD">, 4 & @F@$,>>@FH4 *:b >"4<,>,, D"2&4HZN 42 >4N, FH": <,>,,

FJV,FH&,>>Z< FD,*4 L"8H@D@&, @BD,*,:b`V4N 8@>8JD,>H@FB@F@$>@FH\. )"0, &

HD"*4P4@>>ZN HDJ*@,<84N F,8H@D"N 8@>8JD,>H@FB@F@$>@FH\ &F, & $@:\T,6 FH,B,>4

@BD,*,:b,HFb H,N>@:@(4R,F84< BD@(D,FF@<, B@FH@b>>Z< D@FH@< BD@L,FF4@>":\>@6

8&":4L48"P44 4 ,, "*"BH"P4,6, " H"80, H,N>@:@(4R,F84<4 >@&@&&,*,>4b<4. % ^H@6 F&b24

&@2>48",H >,@$N@*4<@FH\ & J:JRT,>44 H,N>@:@(4R,F8@(@ B@H,>P4":" 4 4FB@:\2@&">44 =3?7C

*:b "*"BH"P44 4<B@DH4DJ,<@6 H,N>@:@(44 4 ,, BD4<,>,>4b BD4 D"2D"$@H8, 42*,:46 4 &

BD@42&@*FH&,>>@6 *,bH,:\>@FH4. ]H@ BD4@$D,H",H @F@$@, 2>"R,>4, & F&b24 F @F&@,>4,<

>@&ZN H,N>@:@(46, 8@H@DZ, N"D"8H,D42J`HFb &F, $@:\T,6 FH,B,>\` >"J8@,<8@FH4 4 HD,$J`H

BD@&,*,>4b @$T4D>ZN =3?7C 4 8@H@DZ, BD4&@*bH 8 &@2>48>@&,>4` 2>"R4H,:\>ZN

&@2<@0>@FH,6 4 B@F:,*FH&46 *:b D@FH" 4 D"2&4H4b.

2. %@2<@0>@FH4 4 BD@$:,<Z >@&ZN H,N>@:@(46

45. %F, $@:,, T4D@8@, D"FBD@FHD">,>4, 4>L@D<"P4@>>ZN H,N>@:@(46 BD4&,:@ 8

&@2>48>@&,>4` Db*" &@BD@F@&, 2"HD"(4&"`V4N B,DFB,8H4&Z H@D(@&:4 4 D"2&4H4b &F,N FHD">,
4 & @F@$,>>@FH4 D"2&4&"`V4NFb FHD"> 17/. ]H" H,>*,>P4b, B@ &F,6 &4*4<@FH4,
BD@*@:04HFb 4, &@2<@0>@, *"0, JF8@D4HFb & *&"*P"H\ B,D&@< &,8,, R,<J $J*,H

FB@F@$FH&@&"H\ BD@P,FF (:@$":42"P44 4 :4$,D":42"P44 4 *4>"<4R>@, D"2&4H4, R"FH>@(@

F,8H@D" &@ &F, $@:\T,< R4F:, 8"8 D"2&4HZN, H"8 4 D"2&4&"`V4NFb FHD">. 7D@<, H@(@,
$Z: *@FH4(>JH BD@(D,FF & D"2&4H44 4 D"FBD@FHD">,>44 *DJ(4N >@&ZN H,N>@:@(46, H"84N, 8"8

$4@H,N>@:@(4b, H,N>@:@(4b <"H,D4":@& 4 :"2,D>"b H,N>@:@(4b, N@Hb 4N &:4b>4, B@8" ,V,

>, @VJV",HFb & H"8@6 FH,B,>4, 8"8 & F:JR", 4>L@D<"P4@>>@6 H,N>@:@(44. %<,FH, F H,<

4FN@*b 42 D,2J:\H"H@& 4FF:,*@&">46 4 ^8FB,D4<,>H":\>ZN D"2D"$@H@8, BD@&@*4<ZN

BD,*BD4bH4b<4 4 >"JR>@- 4FF:,*@&"H,:\F84<4 4>FH4HJH"<4, ,FH\ @F>@&">4b B@:"("H\, RH@

D"FBD@FHD">,>4, ^H4N H,N>@:@(46 $J*,H D"FT4DbH\Fb & D"2:4R>ZN ^8@>@<4R,F84N 4

F@P4":\>ZN F,8H@D"N.

17/ E<. *@8J<,>H " ?F>@&>"b H,<": 4>L@D<"P4@>>@- 8@<<J>48"P4@>>Z, H,N>@:@(44 &
P,:bN D"2&4H4b. )@8:"* C"$@R,6 (DJBBZ B@ 4>L@D<"P4@>>@- 8@<<J>48"P4@>>Z<
H,N>@:@(4b< & P,:bN D"2&4H4b" (E/CN.16/1997/4).
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