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Ei= 1 AbRC|ol2t|o}
E{7] 1 1 ~ataflo|Alof 1

|| =2 1
2
2{A|o} 6
‘EE@ ’
w cHot 8
olz 8

]

=246

8= 10

XtZ: CNN Money(2010), Global Fortune 500,

B 7195 STt vis- w27] wide] Bepds Fdn] v
7F 719E 7] Azl ko & TS AA dolrh 214)7] 24 =
A= 719 U viE Wellx] BebEE 57Hoh 2002 A5 GDP
7b b v ds o, FEr 29 5000 719 F HAE 719 241
AN, W& A 9] 59%¢l Dheh. 2eig Az 32 Hab skl
20093l 719 = 119, = WS 29%= SATHA7IE, d7]F
2011).

bl OgA7|9e Fde Bk 7I9EY FAI8 S BElA
ghelaf & 4= i} 20101d 9l Fundagio Dom Cabralo] X143 =43} 4
o] =& Hepde 15t 27|19 A e AuEH, AFE, 27,
AA T BefdoA AitEs GAAE 71eE RokRE AFsAt, IT, 7

A, 72 Ql=a} Kol o]27|71x] wj$- theksic).

bt

&

o
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H 2-2. 2fEojm[2|7} 500Ch 7|9 =t HY

ey 29t 7™ = OH (e =) HIE
= 20054 20094 20054 20094 (20094, %)
1 Hatal 204 226 534,077 956,790 477
2 AR 138 19 490,811 580,695 29,0
3 2| 54 55 103,043 152,323 7.6
4 of=3E|Lt 36 33 65,585 105,376 5.3
5 H| |~ zt 1 6 98,294 85,001 42
6 Z5H|ot 30 30 36,037 65,998 33
7 o2 12 19 16,368 29,782 15
8 oljF=E 5 3 8,210 10,525 05
9 FAEI2|7} 4 3 6,072 6,624 0.3
10 =Z3a|dlo} - 1 - 4,000 0.2
1 220 2 2 2,188 3,295 0.2
12 Th_tof 2 2 1,817 3,253 0.2
13 AAHIE 2 1 1 791 940 0.05
14 e a} 1 - 1,100 - -
e 500 500 1,364,398 2,004,608 100.0

E 2-3. 2% 470| £2 Hapmo 150 CRH7|Y

¢l Jleis EXI =R e e zew
X|%
1 Jbs—Friboi Alz 0616 083 0373 0.640
2 Gerdau ESPI=EN 0495 0482 0544 0460
3 Ibope [REZ=AL 0456 0321 0507 = 0541
4 Metalfrio 714l & FMRpxpE 0437 0365 0409 = 0538
5 Odebrecht olma} 0379 0456 0196 = 0486
6 Marfrig AlZ 0366 0515 0232 035
7 Vale Zame jy 0342 0329 0457 = 0240
8 Sabo REREE 0288 033 0190 = 0338
9 Tigre ZAMXIRY 0286 0197 0428 0234
10 Suzano Papel MEZOA 9l HX| 0276 0700 0085 = 0042
e Celulose
11 Artecola SletHI= 0.264 0.282 0297 0212
12 Lupatech 7|A & MIIxH= 0.196 0205 0129 0254
13 Camargo Correa olma} 0.177 0.175 0.146 0.211
14 Ci&T Software T 0.166 0.368 0.114 0.017
15 Marcopolo INEINR=IPR S 0.164 0.120 0.078 0.293

F [=EEKes 2 7199 BuiE, A, E080IM sH0HE, shelxtit ¥ 180| XX|sh= HIEZS Seist
=Y,
X}&: Fundagdo Dom Cabral(2010).
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L. dinzo] wigt

B2 1940dRE F3312 FYUAAS Aol IYe] T
o] =7h FellA 7P EEstAL vhet Axy Vv FEAC g
1980t FHHEE AAE U A o2 FolETte] BAelA P
U s Az 7k okalel @akdsl Be] dAH Yeh =

FHA715 9] 2007). ool whe} 1990 3th olli= AA| GDPollA x}A8}
= Au|24de] BFo] 70%0] Sukslict.

Tt 199090 T4 BAIR71E AXWA Bebde] AT dA
Q1 wsks At AR olF A7IRke] A713A o whE Wi 771
o8 Mu|2=ge] 9ido] oFslE whi, wEE 9 F, 12l Alxge
gL ol 53] 1999 o|F 3| Uste] FAg Hrpdstel o]
Bl FEF] ANl /ARG FUlE 1, 54 A 7HE 3
dxpakEe] o] F3Ih
20049 o]F Bepd A Hop =88 24 WIlkE Aty 2 W

2218 AdHo|AE Bepd Al A AN dxikE
o]Act. 2000t Eof T= A= A9 F97 ol Tl A AAH
2 APRE Fol dojuiA Belde] Al FEE HEeslth 1
U Aty 2% Bo] Bebd AAo] SEuRe ofYict. dapiklel |
o] 2318 Az wAE AN & vk $EE %L, o= Bt
2 YoM Ud&= H(Dutch Disease) =4S ZHA|7|7]% et dxapak
EF 7= 71 9ol FIeAE 20033 5E Lt A2 1=
APk Fte] =2 i S A S A TFAE BAE of

=
FAt. olHgt oA Bt & Felaks kY F714 Tk

< el

=

-



33 2-4, HEHNY AWMU Y 50|
(et9k e che)

140,00

o VAN
80,00 W N / \v —,

6000 ¢

40,00

20,00

0,00 T T T T T T T T T T T T T T T T T T T T T T

O - QN O T 0 © I~ 0O O O - A O g OB ©O© I~ 0 O O
D O D DY OO0 O O 0O 0O 0 0 O 8 - 9=
o o D O O O OO O H O © © © © ©O © © © © o o
- - - - - - - - - - d d d Jd d N N N AN AN NN

—&— 20001 7| & = 100

T F5ch o] 22 ASAE K 2rlel Pslo] Bepde AR
FHojo] 9JetRfE A =tk 2005 8589 Hejol] £l ¢
FHGTE 20119 T FA 3,5008] S Z 48] o) Zv1ath. AFA o
2 st ot 2 s gt THAE dsAA AxA 7& BAY
Bl AAAFS-SS 1990 FHRLE 20003
ZAHA] DA 02 Fgatglov, Al FE SVt =dFA 79
FEOo7 93} fdo] S7FsHEA 2003 HE] A& o7 THAaAE Kol
3 giek 2011 @A) ARAAESE 71Fo R FYst 7FxE 2000
el 30% o’ 7 et
Ao 7 AAPE B ol whE F gt uyrte Bepde] £
22 A ARAZ 20009 BEbd A 2] 22.8%0 E3}
A UARRES 20009t S0 73] 2 HlFo] S7keEA 2011

ASBE ARQIZIRHEY BTt | 45



(21 %)

il URMEE H7kE HEE H==

1966 82.9 8.1 87
1970 74.8 9.1 15.2
1975 58.0 98 29.8
1978 472 1.2 402
1980 02 1.7 448
1985 333 10.8 54.8
1990 178 16.3 54,2
1995 236 19.7 55.0
2000 28 15.4 59.1
2002 28.1 14.8 54,7
2005 293 135 55.1
2007 32.1 136 52,2
2009 405 134 440
2010 446 14.0 39.4
2011 465 13.9 374

F VRS MAES HXME 7188 NIECE UiFR, 4Y, QuXFA, FRME 52 Z&E
XiE: HaEdAZ2(MDIC).
ol A $29] Autol] 71712 46.5%<) Dk =3 AAAE 7HEE
ks AZFEHA] dARREOR SRS A 20119 AR dAE
&2 AA9 604%E AFASHA et o]e} o] A F= HlFe] 7
o vl Al2EY] 55 1S 20008 59.1%0014 20119 37.4%= F7
a3t
A 1597 7& FFEE AZxY AFY 58 AR, 197e
AF] HlFo| AF UK RS ALt g el V|EAIFS] HFo]
stERct. 29)71E AEL] HIFL 1996 4.3%0114 2010 4.6%% 57}
ot a2y 2o 71z Fu97)E AFY HFS 22.8%04 18.0%2,

1—4 ON ‘b’

r°*'
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E2-5.7|g+zE Mz RE £& F0

(Et9f gt =ty %)

1996 20034 20054 20084 2010
IlerE
2 Hg ZW Hg ZW HE IH HE JIU HES
Z7 47,747 100,073,084 100,0 118,308 100.0 197,942 100.0 201,915 100.0
MZEQ RME 39923 836 58504 801 94,016 795 141,890 717 128,350 63.6
Ik
- " 12,939 271 21,829 299 37669 318 51,630 261 45615 226
Z109 TI&(HI)
8| 71&(1) 2042 43 5135 70 8757 74 1507 58 9316 46
Z=72| 71&(1) 10,897 228 16694 228 28912 244 40123 203 36299 18.0
Z=XQ 7= () 9,807 205 13,394 183 22741 192 38870 196 29417 146
X7 I12(IV) 17176 36,0 23281 319 33606 284 51,389 260 53318 264
HIMZY
A= 7824 164 14580 199 24292 205 56,053 283 73565 364
=

Az 2R ESR(MDIC).

A& AFY HEL 20.5%0014 14.6%=, A9)7]E AF] vjFe
36.0%914 26.4%% ZJc}.

o] -8 FEAEo Fx W3k AT Rw Ave gk njHTh
WA 7 & wsle Az S kit 19999 o] % s Uste] 7
Agk Grpdste] JYe] 75 /M4 Y] AsEm YAHoRZ FIH)
| Az HE2 200495 7130 Tk aFlt. [l GDPellA]
AR AZG Y HIF-E 20008 17.2%9014] 2010391 15.4%2 74
atoitt. Lol vkl wEEqde] e dalabEe AEHQ] & S
o 3gJe] 2L 7|7t 5.6%1A 6.6%= Zolxlth AHlAYe] HIEE Y

S7A1) AH AAAE dhdel Thal ol Slet.

rlo

H2X} H2lE! ZM|Q| HALL ARIZIRNE Bi3} | 47
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I 2-6. M ZY¥ GDP CjH| H|F
(Tt %)
T2 20004 2002 2004k 2006 20084 20104
S=5 5.6 6.6 6.9 55 5.9 6.6
434 277 27.1 30.1 288 27.9 26.2
3 1.6 16 1.9 2.9 32 2.1
M= 17.2 16.9 19.2 17.4 16,6 15.4
A=t 55 5.3 5.1 47 49 5.4
M JIA, AKX 34 33 39 38 31 34
PSIE[ES 66.7 66.3 63.0 65.8 66.7 67.2
A0S 10.6 10.2 11.0 1.5 125 1.8
*5 49 48 47 48 5.0 5.3
P 36 3.6 38 38 38 34
Z83M 6.0 75 5.8 7.2 6.8 75
234 Ly 1.3 10.2 9.1 87 8.2 8.1
Y HA 18 14.9 15.5 147 15.3 15.8 15.7
7|et 15.4 14.6 13.8 145 147 15.4
{2 2atEX2ISAE(BGE)
O ¥ dNqEYy
AAZ Q] A Z7]82l Global Insight(2011)o] W=, Babd A
20139 923} TFAE AL 0)F, £, DR, £ ojo] A7)
59 AAg=Zo g VA Atolt), AATEE 20103 HT} 46% =718
Z g Gt Aol Bk A9 big5 YL TG FEW Ak
o] At} 37doly WE Ao 2, 2003d S AAE BabE AAr)
2050130} Foj Mol n|=, For, olE, AEo o]o] AA 5t Ao

2 24 Aoz At

48 | E2Pd HHIo| EA1



I 2-7 H2tW FH -2 HY

20014 2006 2010 20134 20151 20204 20274

BHITZ(GDP, & EHa) 551 1,088 2,088 3,039 3642 5466 9,016
MIA &4 109 108 7¥ 59 59 59 49
M7 HIZ(%) 17 2.2 33 38 38 41 44

Xt Global Insight(2011),

To=2 0T

201349 Bebd AAL A 59 AA TR Bake A4S nelde
AR, 9B 27), A7rme) A 744 WA AA 59 (triple big-5)2
A, AR AAAA Y Ao st Aol

202043 HapAo] At Es 20103 et 3ul7kE S8k 5% 4,666
gefol] 28 o Fo|n], 20270 QRS AT 4] AATTOE A

25 7Y
& dAolot.

A

1) R&D =

2010 71Zo 2 Bebdo] R&D FAR= GDP tiH] 1.2%9] g3ht}.
2000t == A917] a2 A7 FERE R&D FAR= 20039 &
2t 5 Eof T3 IR ASHS FAbel o] FES 5
7HAIE Btk 2 AT, 200934l o] GDP tlH] R&D FAR= 209 gF
o Fax]9l 1.2%¢l g3t}

M2%t B2 Znie] HARE MR Wet | 49



E 2-8. H2tHEo| R&D EX} 0|
(4 %, GDP CHHI)
T2 2000 20015 200214 20031 2004 200544 2006 20075 20081 20094 20104

MM 102 104 098 09 09 097 101 11 11 119 119

YEBa 055 057 053 052 048 048 050 057 058 061 062
ClPME 034 035 033 034 033 033 036 039 04 042 043
FHE 021 02 02 018 015 015 014 018 019 019 019

Jled 047 047 046 044 042 049 051 052 053 057 056
eSS R(MCT).

FA FAMERE R&D FARE AREe] 7192 etk 2010 71
o ARBIo R&D EA= 0.62%2 7|55 R&D $AE 0.06%E<
F3gict. 2e 7195e] R&D FAP} w27 F7kstaL qlof 2wt
GEH-E0] R&D FAE $AE 7Fsdo] =T 2003~101d 717F R&D F4¢
S7hE 7195 FAPE AR FAE A% oHtk vladd 71t
7191¢] R&D FAR= 0.44%014 0.56%2 0.12%E 2 E Z713it}. 1o v
ARRE O Ex= 0.1%ZEAE(0.52% => 0.62%) =7}l AT}

J% 2-5. 3t Hapdo| R&D MY 227X HW

(cH9l: %) 729

516 463

Hapa
Z: 522 20084 7|E, EalRI 20094 JIE,
= =HetEatety |22 (MCT).

o
H
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BeldoA] R&D AYe sk 2] AR5Ed 7|95 1T <
Z31aL 9t} 2009 71202 AR R&DIA AFEIE] H|ZL 51.6%,
71959 HF2 46.3%5 71S3h 2ol ksl ko] 79 R&D FA}
= 71HEE A 72.9%)0 dijH o R oEstal it ofe] Hep
Ao AjH o2 71¢e] R&D FA7E Axg olfii= o] 7HA=E A
ok WA HehdolA 79ELS B 24 FHOoR s R&D FAH
73S & W AAE o] g, =3 FErFERE Hol Mg
© 2HE] R&D FAE fI8 242 g ofgl Ad3foct. Hepd Ao
ZAb W2, B2k 7198 3 90%7F R&D T4+ Al A4 AF-S o]&
ataL glow, RIZkEg7 el thet of& Hlg-2 5%l =33t A, A
o] R&D FAtel| gk A o] wf$- mjw]sirh= ot} Hepd 714
% R&D FA} Al 3AA g0l tigh oE%s 5% B3st AA ot} 4%
HR e AFs2H10%), 554219(7%)0] AF-25E 71 B2 R&D A 92

2

=
=

|

4

=82 Bebde] R&D ¥4 Hl%(GDP ti¥)) OECD #37]4% A%l

B 7kl Hlus) A3 BA] ok ol 53
S0 BT o= ELK0.5%), HAZ(04%)0l Wi = A =&
otk A&l R&D A& 71EE H|wd Z$- Hepde OECD 4%
=9l 3F, 29Ql, F2EAS At 53] Bapde] A7l 1917 R&D
2% TFE(20099 7)F)= 175 273292 BElA 27 oA 7 =
™ OECD A%<l ¥=% At

S

HI2K} Bt 7RO SAI} ARQI7ZAHY BB} | 51



I 2-9. 24 R&D H|F H|u
(B9 PPP 2} 71%)
o o|ct
e = ° == xIE(2])

==l 2009 83,974.8 2.82 1,025,0 269,581.9
ot=slE|Lt 2007 2,664.0 0.51 67.5 68,871.8
ES 2008 18,755.0 221 866.6 204,717
=atal 2009 24,258 4 1.19 124.8 172,732.3
FHLict 2009 24,9355 1.95 739.0 168,774.0
== 2008 120,613.5 1.54 90.2 75,742.2
Atm= 2008 6,575.7 2,61 1,424.9 236,188.9
5= 2008 43,906.4 336 903.3 185,936.3
AHol 2009 20,496.4 1.38 4463 153,183.3
o2 2008 398,194.0 279 1,306.3 264,175.8
oA 2008 46,2623 211 721.3 201,904.7
0[Et2|0} 2009 24,752.6 1.27 410.7 290,270.6
U= 2008 148,719.2 3.44 1,166.3 226,472.8
HAIR 2007 5,719.6 0.37 541 150,793.0
ZaEZ 2009 4,411.0 1.66 414.9 96,079.4
o=z 2010 40,384.4 1.81 657.2 171,576.6
2{Alo} 2009 33,368.1 1.24 2351 75,448.5

Rz HabHmet7 [ R(MCT).

2) R&D 21

200090 Sof Bepola R&D AN A upA} 8He) HS5Ak= 2
Fo2 F7FskAL 9lth. HARee] HSAR= 20000 19F 8,381 <14 2009
o= 2wl o S7kek 3wk 8,800 Dt 2 717k whARe] A5

A 534404 19F 1,368 02 2u) o] St

52 | H2pU ZHo| HAk o H2pY AR Yl 9ot



X 2-10. Ha2fAol AT M - HRAL Sk HiE HY

J

(Eief 3, %)
oz AL A} A i
2000 18,381 5,344 23,725
2001 20,013 6,040 26,053
2002 24,444 6,984 31,428
2003 27,649 8,094 35,743
2004 26,809 8,109 34,918
2005 30,704 8,901 39,695
2006 32,280 9,366 41,646
2007 32,899 9,919 42,818
2008 36,031 10,718 46,749
2009 38,800 11,368 50,168

ZS7+2(2000/2009) 1.1 12,7 mps

Xz HaHmS |ER(MCT).

SHEROPH (2009 71F) 2 HAA8) obollr] 7HE e uhAekevt
Wl Z(AA 2 18.7%)= Tt L whel| QET8H(17.2%), EA3H12.5%), &
3t 2 AREA(11.3%), AEH(11.2%) SolA B vkt wj==9l
th 53] g2 71E vwd uf el Fety) et HoloA
7P e aEelEe wiEskaL Qlrk 2002 V)Eo 2 Hepddr A
8 3 s AR FHSEA = 151080 geled], o dE

(1,09478), 1]=3(965%3), 1%=(968%), T (44473), T=1(18078) 5= =71

HIDAS HapRl ZARO] HASIL AQIZ{HE Bist | 53



E 2-11. St2HOp uiAlste HjE Yy

o sust mEst 52 omms S uam 3H o sy
X173t Afslafet e

2000 550 667 727 892 a4 1047 705 257 58
2001 721 769 788 1025 478 111 765 324 59
2002 785 894 747 1139 613 1425 819 393 79
2003 1026 1028 913 1283 736 1549 1023 415 121
2004 974 1040 904 1329 755 1473 1055 452 127
2005 1121 141 964 1497 813 1682 114 496 163
2006 1160 1158 951 1503 890 1731 1123 617 233
2007 1217 1158 992 1698 810 1798 1178 710 358
2008 1319 1238 1132 1863 868 1962 1222 696 418
2009 1424 1269 1119 1954 952 2125 1284 732 509
H|IE(2009) 125 1.2 9.8 17.2 8.4 18,7 1.3 6.4 45

S8 158.9 90.3 53.9 119.1 115.9 103.0 82.1 1848 @ 7776
(2000/2009) ’ : : ’ : : : : ’

Atz EatHnSl7[ER(MCT).

A7 R&D IEREE AuH, Hepdoa R&D A= oF
68%7} tistol FASh A& Uehyitt. Hepd2 nludd =71 S
A T3kl EAVsHS R&D <18 HlZo] 714 e Z7iek. 1o ws)

o FARIE R&D 1L 26%, 337190l 28 T i e 5.6%
of sk, o] L& R&D o] tfsh B A Astel P2l A%
Baloch, RIZ S e] R&D B4} njole HEo 2 oI olge] Ay tf
F7F digtell FAkEH7| wiitelth. ARAHog ol Hepde| 7|298hg
ARl FFo2 Boleeke o Fast 4T

&3 Ae FE2 AAEHE 23E 293

54 | Haby 7ol Bkt o



E 2-12. R&D Q13| £ X #Y H|u
(S %)
7|2t
27} _

227 7| CHstu
£21(2009) 15.7 57.8 265
OI2FIE|LK2007) 441 10.8 435
S25(2008) 9.0 29.4 58,2
=a}E(2008) 5.6 26.2 67.5
7HLICH2007) 6.1 60.4 331
Z32(2008) 15.0 68.6 16.4
5=2(2008) 6.6 775 147
AT|21(2009) 18.1 345 472
o= 36 80.0 14.8
ZZA(2008) 1.9 56.7 30.1
2U=(2008) 49 75.0 18.8
BIA|2(2007) 19.3 425 35.8
Z2EZH2000) 73 236 61.2
2{Al0K2009) 331 489 17.6

X} Organisation for Economic Co-operation and Development, Main Science and Technology Indicators,
2010/2 e Brasil: MCT.

20104 7)o BebdoA Ag] A7 1 1341 7,187, R&D <
o 129t 8,059 o] &elt). o] £ Sdm] AA=Q] of=d e, ¥
12E 27 483l FF017)% 3R, OECD AX=, Helx 7)o v)
s ol 2 vt

>.

o
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X 2-13. 3'4 R&D Q18] ®g |

ALK} R&D 21

27} il BHEs BHEs

(ZI, full time) OILLHH] (Y, full time) OILLHH]

(M Hg) (M Hg)
= 2009 311,500 77 529,100 13.1
ot=3lE|L} 2007 38,681 2.9 53,187 3.9
S 2008 91,617 8.4 136,696 125
=apE| 2010 137,187 1.4 128,059 12
FHLtCt 2007 142,948 8.4 228,679 13.4
== 2008 1,592,420 2.1 1,965,357 25
st= 2008 236,137 10,0 294,440 125
ALO 2009 133,803 7.0 220,777 15
o2 2007 1,412,639 95 - -
==17N 2008 229,130 8.9 384,513 14.9
U= 2008 656,676 10.2 882,739 13.8
HAIZ 2007 37,930 0.9 70,293 16
zagy 2009 45,909 9.1 52,313 10.4
2{Alo} 2009 442,263 6.4 845,942 12,

Rz a7 [ R(MCT).

o)

ep)& mrol ANEE B Uetel Fole B BHe

+r
4

o dEAR) Akrk 2000 Sof HepEdx H87lE = Ak v
kel AL ARSI et BapEe Ad 30:d7K(1981~2009+) #}st

]
= =i Arte] 7P e S71RE st =7 S stk o] 22 w2

4) Ak 30971 Fob71% =5 Ao kg W) e ke B, S5, B, O, Bk
soltt.
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S7HIl Aol  AAA A Beld #eheit Akl vlEe
19973 2202 1%holl z143k ] o]o] 20090l 2.69%¢l E3ich.
ol A AIAl =7} FollA ml=, T3, 97, 5Y, U8, ZRkx, Ay,
olgrglo}, 2|3, 2%, g7, S0l olo] I3HAR &L 4tk
Hopde Bepde FHSHH AlA thH] 9.9%, 2009\ 71<E), &21&3)
(7%), 2Felst 9 E248H4%), PlA=E3H3.3%) oM S =i A
Abstar ok, FAF-AellA Abgshe Bla ARG A WS 288
Ha7)s EobolA Hepde] vjue-91E A ETh o7)A Hlane-$iA]
F7F 15 A3Etd 2 2ot AAAH R Hlae-l(dAE)E 2t Ao
2 M En. 2 A9, BepE2 5H8H3.6), FAESH2.6), ofeldt 4 =
A8H(1.5), v]A8E3H1.2), Aelel/a3(1.1), &3t 2 AAsksk(1), 21778t

2 P5sk(1), SJ3H(1) Sl MlmF9IE 2ka gl Floz A,

1

0% 2-6. 28 P|A =2 HF Jy27.8
H| 2 (20094 ) ces
(Et2): %) (S %)

e 12862
el — L] .
S 2.69%]
PEN —— i
EU — ] 25

P e— Y
EEPN — Y1)
Nt [ 466 20

olgtalo} 433
Amlel 372

ol [Tmass

2 324

s [324 10

1.0
saly 269
ygate 253
2Alop =253 05
I
o~
29
33

et 205
Ef7| [TH185
\\\\\\\\\\\\\\\
o
3

Aga 183
Agd 165
Eate e

FFFFFFFFFFFFFFFFFFFFFFFFFFFFF

XtE: Hatsnisty |2 E(MCT).
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|al

A stpopde Hebde ddjojst, 7145 25, o

B
st A=et, gt s= T AuAd Eobll =2 BAY

[e)
= 2t 9l
-
= Ao zAEYn
a3 2-8. Rofd Hapd otI|g =5 a3 2-9. 2ofd HatA ;o) g =39
HIF (H MA cijd]) HuQ¢
(EH9E %) (9L %)
seiet Too 136

ESESS
etejatysye [0
olwge a3
eeigze T 33 L
L — L] Mejal/ad
Wgstnysts [ 2 YEsigly
B s EY ) AZnar
sz [y
[T e PR
ExpygeyRue [ 23 XS
L e PYY
L s—
pre 1o
2t s
e [
FEEE e RS
a7

Bl =R}

dzleymage s P T —T ]
wweiza 12 ARE =105
ZHuze o9 ANYHY =103

At=: H2tE oS [&2(MCT).

E 2-14. SMo| 3 52 49 100 Hok(Web of Science)

=0¢ HIZ(%, & M7 ch) =8 2(2003~07)

2rholst 18.40 1433
7| 4Es 12.34 1635
Cete 5218t 8.61 627
el & ofst 8.19 2,203
=&t 7.06 1,629
LI 0l =23

(;r:rm:I ;Enges) 6.49 1,617
u=s 6.43 1,999
S 5.84 047
solst 5.79 3,421
SE5l(zoology) 5,57 2264

XIZ: Jonathan Adams & Christopher King(2009), “Global Research Report Brazil: Research and
collaboration in the new geopraphy of science”, June 2009, Thomson Reuters.
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o

=] Ak o746l DEMOS(2008)= 3 ¢3¢ (natural resources)
&3 Arle FokdM 2 BAYES 2 e B AAE

‘Natural Knowledge Economy’2}3l #7}3lt}. DEMOS®] wh=H, Bala

gk

o
=2

A

& 2047 0] WA AANN ANAAZ JFHo2 WAL gl
SEAL A,

A AA =7F Foll 34 =2 A 5= B3 Bebdy M 23

3t
e ohar sl F7kRe 9 vise] kA olrt. 2003~07d 713 V]
F3h Bebde] FA =1 S 19 3349A(AA ] 11.1%)l 23t 1
He I=(3.5%), ZF2(3.4%), FL(G.1%), oldeloH2%) & 4 =7t
S0 AA et 1 vl of=alEd, WA=, A 5 SHY| T =7t
Fex gurglk Aoz yehgrl o) dhef YE-G A9jstar ofAlo}
HETe] TA = e T8 ATIEH e oA DLEtA &

=
Aow ZAPEL,

N 1o

)
Kt

rlo

2R 2-1. HAXEA -X| A |

HXo 2 X|AIZAK|(knowledge economy)@t AKX ZK|(natural resource economies)=
K™ TFE0A & Bl RIX[SICHT MZISHTt J2iLt Sdxo= of2{st 22 2Ssict,
BE NPt o= HE XA XXl E5t0] 7|=6t7| 20|CE J&oll: S+6tn MKt
Hofl 7|=¢5t H| W= ZHUT HACIN SUXo= Djd=st ZXE ZIFELC EatE2
O2{8t MR A0 =T MiSsl= E2 AT BRI 15 & S22 LU0 | MKt
A ¥ EEXHT 22|F7HL BEl= 70| ofL|H O3S0 SRR R AL JUSS

HOZE 00t S2HU2 AR U A2I0IM HIOI2HIE U S0 0|27 174K, Bt

ox me

LY

0z

o
LTI OtDRE FCHRE | 7|SHat XFMo]| 0|2 7(71X| CHYEt 200l X ol S
20 QU0) CHE ==t He| HabRoll M MOXEDE XK sk 31 Sl 713|9] St
QALY

Xt&: Bound(2008), Brazil: The Natural Knowledge Economy, DEMOS,
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X 2-15. ;87| Bof HatHo| 22 ¥ OjY=

1998~20024 2003~074
HIS(%)

=7t X =& = =7t EM =2 £
hlES 8,754 o2 13,349 1.1
oA 2773 o= 4,162 35
o=z 2,628 oA 4,131 34
=9 2,249 =]] 3721 3.1
EE 1,403 EE: 2,358 20
FHLtct 1,294 FHLtCt 2,382 20
Amol 1,245 AHOI 2313 1.9
of=3lE|Lt 1,176 Of=FE|Lt 2,092 17
2Alof 790 za2gy 1,381 11
U= 779 Hgzte 1,226 1.0
EI=E= 636 U= 1,165 1.0
m=EZ 634 2{Alof 953 0.8
WAIR 494 WAIR 913 0.8
| 457 Al 795 0.7

XIZ: Jonathan Adams & Christopher King(2009), “Global Research Report Brazil: Research and
collaboration in the new geopraphy of science”, June 2009, Thomson Reuters.

ez vl @ detsh s dekasl weld 717

He5S A Qv Ao Z ZAMERIT) o] Yol xepro) 1}
2] 6t8h, = H3}8todLAIE| (Centre National de al Recherche Scientifique),
AHubete] i istael E2E dista, o e AeA] |l o

I_|-.

Hapx| A}-O'IUiE_H‘



712 =7t 3K =& &
EIALA CHSHW (Univ, Texas) o= 1,021
SHHE it (Harvard Univ.) o= 813
ot2| 6CHSH (Univ, Paris 06) pei=l2N 792
ZEISIHTMIE] (Centre National de al Recherche Scientifique) oZtA 756
o821 CHSEw (McGill Univ,) FHLICE 559
Am2|Y Zta|X| 21 &t (Imperial Coll, London) gz 482
ZESHZ2|HTA (Instituto Nazionale di Fisica Nucleare) O|Ef2|0} 472
SARE sk (Univ. Oxford) a2 442
EZ2E 3 (Univ, Toronto) FHLtct 424
Z2E of3tw (Lund Univ.) AQE 423

XI=: Jonathan Adams & Christopher King(2009), “Global Research Report Brazil: Research and
collaboration in the new geography of science”, June 2009, Thomson Reuters.

o H5rlge] Aok B AEel uls) S4o] ojzle Wrw
7beck, o) e MR AFoht A2 FHS B3l A7k et
Lo, o] AAE AH o Sgels AL o|gHom Adsony 4
& #9jo] op}. o2 ala] 18 wete] St Helrlsel AoE
HHoR & HolF & Qb tlause 58] ARE B85 Rolth
3 S7le] B3EY AT A% W) ARA, 1AFA, AelE9e) A 7}
A ez TR AR ATAC] B9 A5 @ whe) W,
HAFAe] 29 A5 el 1% DR ekt A} deAS
nolFr). o] slel2g A V1)50] EBEL Fa a9
22E B4 49E YSaes e Jug Yehirh Ry 1997)

RI2A} HapRl ZARIO] HALDL AlQIZHE BiSt | 61



o FellA] Hui 58] ofulo] w|FoE o), Hebde #etrle A3
7} vl ek 2k HrhEch Ad 1087H2000~099) vl Ba}
do] B8|Z9 e 2207004 4647102 26 o) F7Hc vt
o] 2w F7MdE Belal Hetde] 55EY de Ay 4R

HollA] OECD A= 28 AAS¢ BElx 7 I/ & v|x&

}_.

E 2-17. 2239 0|2 U E3(#H5 74 H
=27} 19801 19904 20004 2009 i)

1980/1990 1990/2000 2000/2009
o2 62,098 90,643 164,795 224,912 46,0 81.8 36.5
U= 12,951 34,113 52,891 81,982 163.4 55.0 55.0
= 9,765 11,292 17,715 25,163 15.6 56.9 2.0
52 33 775 5705 23,950 2,2485 636.1 319.8
FHLtct 1,969 3511 6,809 10,309 783 939 51.4
%= 4178 4,959 7523 10,568 187 517 405
oA 3331 477 6,623 9,331 432 388 40,9
== 7 m 469 6,879 1,485.7 3225 1,366.7
o|Azp 253 608 2,509 4727 140.3 312.7 88.4
VEEI 1,501 2,093 2,704 3,940 394 292 457
=3 517 811 1,800 3,699 56.9 1219 105.5
Atma 6 36 632 1,225 500.0 1,655.6 938
AmI 142 289 549 1,162 103.5 90.0 m7
2{Alo} 338 304 382 522 -10.1 257 36.6
Hapal 53 88 220 464 66.0 150.0 110.9
ENE] 77 76 190 220 -1.3 150,0 15.8
of=3lE|Lt 56 56 137 146 0 1446 6.6
Al 8 13 24 66 62.5 84.6 175.0

Xt=: United State Patent and Trademark Office(USPTO). http://www.uspto.gov/about/stratplan/ar/index.jsp.
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E 2-18. Hajxo| ALY

Jdim

LEER

N

B7ka(%)
(2001/2010)

7iF0l 6718 6838 7,231 7502 7,113 6966 6,975 8056 7,875 7,256 8.0
H|7{FQ! 14,030 12,374 14,108 15,046 16,983 18,440 17,710 18,994 18,076 20,796 482

Z7| 20,748 19,212 21,339 22,548 24,096 25,406 24,685 27,050 25,951 28,052 352
Az EetEnsl7IER(MCT).

20014 20023 2003 2004'H 2005 2006 2007'H 20085 2009 20104

2010 7o Bepde] I S8HS e 20k 8052710 =
W HIAFRIS] 58] 317t AFR1e] 58] 3145 oF 3uf srket A
103 =] AFR19] B31AS 2157 8% F7tell 23 ] whal, vjAF
Q9] FE 48%\t S7HLE. ole] Bepdolx Sy HIAFAL & o5
el 581 A7t A SN olfire e EAEoR Hepde

Fa4o] FoAT Yee WEHE Ao HNT 5 Uk

5) =7r&d=n} nfety|e elmal ZH(MDL Eot)

>

IMD2] 201133 A| A7 A & B 314 (World Competitiveness Yearbook)ol]

2, Bl 7 EAEL 20079 o]F 20109714 A&H T A
ahlot 20110l Ad382])ell Hlsl 69| ateteh 4491 715313
o} Bopdg AwHm, A4 economic performance)?}t 71 &84
(business efficiency)> WA o 2 k5t A= Hol ¢ v, A7 e &
*J(business efficiency)?} o1 ZzHinfrastructure) ZSH Fofst +F08 I
7HAAL ek 2 AT Ao dska sl 20119 Ve
o= el vla] TeHA| A5t 3091E 7153 2ol
Adel vlsf S stetet 2991, AF-EEA2 Adel vls) 39 skt
559, 2lzeh= Adol wisl 2etA stetet S19lE A 7SSkl

kel 719 aed

rlo



3% 2-10. 7Y FY %0 3% 2-11. 48 Hopg %ol

2007 2008 2009 2010 2011 2007 2008 2009 2010 2011
30 20

,/’Q /\/
40 40
/ \ ./
4
50
——Ege
49 —E— ANy "Eged  —oolgasy elza}

50 60

AI=: IMD(2011).

 vebde] HAAYES T E EAERE ) elwe)
(basic infrastructure), 7]% )= 2Htechnological infrastructure), 38} Q13X

¢

2

2h(scientific infrastructure), 271 2 373(health and environment), 15
(education) Fo] L34 QIZHE & F e, ol& T3 £ UE
AP TR HrhEch 20119 VFo R Fopd AP V)&
olxa} 569, 1S 569, 71% Q=a} 559, B 9 34 359, 3t ol
2} 349] oIt

IMD&] 7}l 21, SAIFE FA
109]) & L7 AFEE Alefshd Hukael Bepdo] Ve Qlze} FAHe
uf-¢- defsitt. & FA 3} vl 419, 7143} W 5791, SIEHl AR
2} 509, Sl Yl A&EE 509, AR7|E <HT 549, dAUo] 37} 57
9], RIS WA 499, Atoln] Het 529] & th-Eo] F=ollx] A
A =7F % Akl el mE o

5]
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£ =9 x| il

SARE EXHGDP CHH| %) 15(57) 0.67 2009
QUHEEZ M B 46(59) 214 2009
TS} HIS(TFARME 3RY 2F, ) 41(58) 0.19 2009
SMTISE 7IURKNE B 52(59) 898 2009
FMTst HI(mIARIN 3RY 2F, H2) 57(59) 0.80 2009
EAM7|S(REE, 10 OHE) 58(59) 577 2011
AFE ALR(H M7l Che| HIS, %) 10(59) 2,94 2010
1012 HEE] BRI HY) 45(59) 206 2010
QIR AFZZHY BE) 50(59) 292 2010
H2cHiE HIS(E 2F, ) 31(59) 28,03 2009
HREHIE AR HE 47(59) 60.06 2009
QIR H&& e (kbps) 50(59) 5.62 2009
HEI|& £=(108 2H) 54(59) 6.34 201
AX|L0] WIKAIZAS B, 10 OHE) 57(59) 4.44 2011
7l&S(10E oHY) 54(59) 427 2011
DIPERE HIX(10E 2HE) 49(59) 485 201
Jlaie U 22(10% PHE) 49(59) 522 2011
7IENURE Z2E(10E 2 46(59) 427 201
SIO[EZ XIE SE(HD Hay) 29(59) 8,316 2009
StOIEHIR XE +EHIB(REY »F ], %) 28(59) 13,90 2009
Aol EHOH10F 2HH) 52(59) 4,69 201

() 2 ZAHY 2710, Mridoz 245t 2ok 2Y XMa2lIS.

Kt=: IMD(2011),

vepdel gt olzel= V)& ozl vl Al og Bn-$-2]d
Qe Ao Wit o] AEAo g AHHM, F R&D AZ, 7|9
R&D A%, & R&D 918, 7]¢j2] & R&D 918, HsH=F 4= So] Ho}
=z

ol Hebde mmd we AREL AL ok Aow AL

HI2%} BapY MO HARL ARIZYR Wet | 65



I 2-20. HatA st oloa 5 HEY
= =2 X el

= RRD X|E(H0t 2y 12(57) 19,532 2009
Z R&D X|E(GDP CHH|, %) 32(57) 123 2009
1915 & R&D XIE(H) 37(57) 1024 2009
7|9l R&D X|E(HHTt =H2q) 15(55) 9,223 2009

7|19 R&D XIE(GDP LHH|, %) 32(55) 0.58 2009
Z R&D QIH(MFAE M ) 5(51)  397.7 2009
1918 & R&D QI2(HAX|, M &) 36(51) 210 2009
7|29 & R&D QH(HHE|, M H) 13(50) 79.4 2009
1012k 7|2fo| & R&D QIB(HFE! M H) 41(50)  0.42 2009
StALER] FEXL & st AXILI0E &2 HIS(%) 55(56)  16.46 2006
feH=g 4 17(59) 11,885 2007
2 EFFE 7A44(2007~09E TH) 34(54) 234 2009
At B21 5] 7108 FE) 49(50) 13 2009
afst7|eo] thsh WA 210 ohY) 48(59) 3.8 201
K| HIHALH AlSti(10H OFE) 46(59) 4.62 2011
XIAIO[F(10% THR) 8(59) 3.75 2011
7 () CH2 ZAMCHA 2710|H, MTHEOR 2458t 20k= Y X2[6IHS.
A= IMD(2011)

U MZY 9 7lE 3¥E

1) NEY 34

vaiAe dn] I7le B2 e FoME Blud gedt A%y
718k FEStL Qick. BepE oA Az dAL Faatds Al
shal AxPLHER A H 71EAFY 2ol 2ol WA St HEAHL

A

3 ookt Az Tlkg 7
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o IS TR} o)FA R ofs) Frwo] gtk 87, M3l
8t @ gEigle AR =ro) Exe B Agel ubd AE3}, 38}
A7 AR} A o]ZA ] EXE B3 urAdt), O Ad), 059 B

Ao AR o) B ANTOA ABA AT 2 AT B 5
Aol 71E8 & ALEtaL vho] L oehe § Tl Aol A Al AHE

o) Behde FEE AN NS 2T 9IS Wk ofe, vl 2]

e

S %) £ spje. neEe 2014d LELT 2016d 29 S
HEI gl oleld sk 2T olflEE olmet A, 9FEA
Z J+ olod FFol= uebde] Az WAL FYH T2

H2 golet.
o] e nEbd Azgle] B B B AL 91, 20104 v

AAG9I s ebae] Az Aol 20099 Al A 59014 B

53 o] v AT 5, L, Bl olo] 4912 Rk Ao s

mﬂ‘.

3% 2-12. 20094 Hapd H XY W O3 2-13. 59 ¥ HaA HZx Y FWH

53 ] 10 == 110
olE ] 8.15 ol ]o.01
£ 16.79 o= ]6.53
e —— ) EEL ) s 2
EEE N — ] LEY S—— T
e [—— (0= PIE] S— (b9l 10-3,1%)
CAEN S— Y L) E—— 2
EON — ) s [ « 53
wze [ 4 1S — PN
sec [ g FE] — 1

Xt=: Deloitte and Council on Competitiveness(June 2010), “2010 Global Manufacturing Competitiveness Index.”

5) Delloitte and Council on Competitiveness(2010), “2010 Global Manufacturing Competitiveness
Index,” p. 18.
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n=r A 23] 9} EEo|E(Delloitte)= Z4=2] A=Y FAES 3
TVehe HEES (& 2:21]0149F o] 10702 AR Addz Az

Aol AAHe FE MAE ozt dolsith et 5 Pn|AY
AN A, A Hg D A g0 2AH ol v v
L Afutet, obAlol, el IAAIEA B4 8271 b 9% gl

HEg AR

B 2-21. Ko KXY 3 2YLA A9 H|D

g5 o My WP oot
1. 25 elzalel & 1 6 3 6
2, QXIS s 2 1 1 1
3. Ooldx| HIS U WA 3 4 2 5
4. ZH, 29 38 4 ZHNE 4 3 6 4
5. & U BXAY IS 5 2 4 8
6. B - Al AlAH 6 5 5 7
7. FRo Ext ol Al 7 7 8 2
8 2zo| & U &g 8oly 8 10 10 10
9. 23 UEH=A 9 8 7 8
10, BRI SN 10 o 9 9

XI2: Delloitte and Council on Competitiveness(June 2010), “2010 Global Manufacturing Competitiveness Index.”
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2hde] A3 e AAHS SEolT) Bebae o 71& B3
2 uigtom AP 4d) BE7) Ao Bk, 110215 ofs 53

oJ217] Ropelq AAAR BAE AUL glor, vl 5 57 52
Fo nAow Susla vk F31E vebde] Hu £EF F s,
BEbde ofn] 1980t 95 22 AA| A7 L Bkl AT 5

SF7% BoldME A7l 7 =715 oS Yts] sl Q) =
FF9F 7ES Aol NeT FoME FdalA nlFo] Frshs

AT AZ(ASS) ARdell Fofstar eiR71 ] 2010).

gk Bepd e A oluAIE A tiAl | A] 7HE Eokolla = of
= dxmE G ok BebEe ofn] 19759l thA] ou|ef shfel
Hlo] @ oletE AvE Jhds) FEstglen, dA AAZS rlolQdgE
Ad=rolak vl o2 AT vhol L olleEat THE Y-S AT vl

2 A ARgshe ole iR AReAk ik 20031 Bepdola A A
& HQl o FARI S7IAIE Kolal 91, 200697 E = 7 Abs
2 AAEE HA 20109 AR Bt AujEE A ARt
(F82F 7109 oF 95%7} oleds Aot

Bepof upo] Q ok ALE: TR oM AAIA]] o]l vl
2] ATE I UER ARSIt ok ApEstE. 2003 Bebd
HeAEL of 4vt S AR A AES SHdEl. Sl
AR v=re] vhol e gl Hlus) Beble) b uho] Qolleh-e2
o[ A] WA (energy balance)’} SEi7FE =& Ao HuEth F9 AT
7|@e 2 2guk=F tSH(USP), ZHajuh2 thsh(Campinas, Unicamp), “3v}
<5 THHEHUNESP), Tovfs Y A2 (Agronomics Institute of

Campinas), 37188 AHEmbrapa), AP 7|<AIE(CTC)7} 9l

M2% Hapd Z3m|e] BAtat AQi7ixiE wivt | 69
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98- 33817 A HFAPESP)S 1999GRE] 500] 7§¢] Sd47) Zrofs)
+ SUCEST2h= AV frdAgtel thgh AlAl o r=e] 75 A
SFAL Qlt}. WIZHEoA = Petrobras7} 109 Eefel] E3l= WA R&D
H 5 5%E vo] s dtoll FAkskaL ek FAPESP2 100¢] ¢ “dut
=7 HAEH AA A ollghE AxPAEe] Frofstal sl R-HFE
349 rio] 2 AUA AT 22 IH(BIOEN)E A8} Qa1 Slet. B3 2008
Wolli= nfo] L oek-g #8}17|<AlE|(CTBE: Centre for Bioethanol Science
and Technology)E 7NA8Fitt. 27] AT ol4ke 2= 80005+ 227} 274

Hlon, a7 Wl g A Ve N, Uk Vs, vkl Ve

[N
v
<
z
k)
i)
flo
ne
o
A
o,
2
>,
s
flo
N
S
1%

A
T YO8 7ErES Hrek 7]1eAF =415 Technology Achievement
Index 2009)0¢)] W2 W, Hepdo] 7|e4Ee S, % 53 HE] A

A 252 A4 71s5-8=(dynamic adopters)ol] &3t}

6) 71&AFHATA = TA 472 7)ol AR WA 7173 creation of technology) A4
AFAe] B4 5, 2E 9 gloldx F8 4, HAa18418 N diffusion of recent
innovations) A= 1EYl AR}, A71E &, 77152 Ndiffusion of old technologies)
A5 AEAH|, 74148} 719, J371€7 (human skills development) A= 41
S AR 251U F 5E2E, Uigha ol 3l e Axy ¢ 9 S
% 528 5% A= AAEn
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E 2-22, 7|8 H X4 (TAO| M2 J|&%UH £+7 €Y

IEE 2R zQ 27}

=(19)), EZE(29), AHBL), A7HEE2(49),

12(59) S 187h=

— SEH|LIOK19%), 22|A(209), E7|ofi(212),
AW[QI(229]), Y2{O0IAJOK23%)) & 2371=
2lok=(522]), E2t2(539]), £=(54%), Hors(55%),
0[24(56%)) S 2974=

7l& EZXI=(marginalized countries) - DEH|3(829)), 7HHIE(83%) & 9=

X}2: Nasir et al(2011).

|
rok

7|l& M==(leaders)

mo

HMA J|& MT=Z(potential leaders)

ASH 7|2 £8=Hdynamic adopters)

AR FEER AuRd, Hebde IR A8AL HIE, ART]e &

Tl 7128 AL Fitellr] 48902 7 B Hks

o 2ol Wbl 7] 84H6041), 71=3E(5691) Tl FEolMe %

< W7FE skt o)de] W7kl Z1xs) £ ), Bepde] kel Ve
FEE A A =7 5 Tl Pk Jrrd 5 ok

Ju g5 Bepde Fdvle B ke de v

AL gtk 20031 Aok 7]& 4= BRICs A=

ofel TG AXL A% thFo] V& ATo BAE Ao w A

E 2-23 NIR 354 2EA9 I 4 =X 2 (TAI)

3= £2((Z 9171=2)
7 |&EF=XITA) 53
TIEFHEXIR(TC) 56
E[ AR |~(DRI) 48
77 |&=HIX|4(DOT) 60
Q17| &L X|~(HSD) 51
A= Nasir et al(2011).
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7| &% 4 (High Tech Indicator Values) H| 1

=7} #ixie| HevlE 53 oj2iel HE|E 5%
o= 27 444
o= 470 48,7
sz 34.4 30.0
HatEl 26.9 30.0
2{Alo} 30.0 271
ol 30.8 343
= 314 27.0

X}2&: Georgia Institute of Technology, Technology Policy and Assessment Center(2003),

Institute Indicator 2003 Summary Report.”

X
lﬂ_ﬁ‘ré‘% AA A oF

U]——ro]—_]__[ Oh;]' 1
I} BFE YRS (M)l
go JxHo) 9x|st

J-LI
mlo
o>' _E
4
ko)
el

% GDP, BAISHE, WEFEE o ok, vhe Byel BER

U

Al o2 xelo] wa) 2ol ezt s,

gl
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“High Tech

A WA 2 JES 2L 9lon, 2 107857
of 9%t Qo] th-E2 thAF ljke) e
A BepddA Akt gals
b el 2l guap o], nlup2Aeto]
N HFHLR o] Folrt. Hepd FHE of2fdt Ao U5 ¥

3 5ol PEye Aol Ak sEoln], SAFEE vtk WEE 9

ok Ao ) 44 1d-1130] A3 QHge] Sele g gih
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Jd 2-14, H3jH X

Amapa

Rio Grande
do Norte

Amazonas

Manaus -

Brasilia =
) h .-~ Santa Rita
. Minas Gerais do Sapucai
Campinas .. .
Curitiba - spirito Santo

de Janeiro

>
18

“ S50 José dos Campos

Rio Grande E " S0 Paulo
do sul -

>
12

“ Joinville

" Florianépolls

> dr > Hr 4o
>R
2

ECOCORE
oo 4o
®

ot
4z ofn Hr ofn

XH2: Bound(2008).

E 2-25. X9 AR - FHA X E Hu

we aoosa gei? “On S LGS ol maime el o1 s
g8 15,555 5,583 77.9 10.6 376
2=8 54,020 4,001 728 187 29.4
=S 13,978 11,132 87.9 8.0 42
HE® 80,466 11,575 922 57 6.7
e 27,776 9,977 83.2 55 18
=ajal 191,796 8,737 84.0 9.7 10.4

A2 H2tEX|2IEAA(IBGE).



¥ 2-26. X|od A5 295 X UF CfHY Hu

Xl 2005 1E 7y OIE CIQEA

HLAE - ol sl 28 omoymzm
e 0.509 0.239 0.062 0.692 0.007 0.460
255 0.551 0.292 0.078 0.625 0.005 0.518
BN 0.564 0.430 0.057 0.505 0.008 0.557
Hes 0.534 0.558 0.077 0.325 0.010 0.543
2 0.519 0.796 0.036 0.160 0.007 0.339
Hatzl 0.552 0.497 0.069 0.426 0.008 0.567

AIZ: Bound(2008).
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HE
rtl

O

ek A o] BAREA vk dA] 58 2
87 lnk. B2 wed dofE ARgshe w7k, AYl B9, of=e]
7F ol 4, 22]3L 19417] kel A 20417] X0l A F1, Y&, 55
o]FHlY fFog 3 tyget USER 7€ ARt

BepAoA &53 Fi= A9t EdF o] At B
EilE AYAFE AlAlA 7P 52 FEoln, 5%
A Aefx] fAFHAl UrERd T

oA AR AL BAH EHF el HepE o= AYER
Hata Fale] FQlEE 840 o] 21, AEE] 9AFFEr) o
27] wjitolct. Bet 9 il gd AHAE SR gRE ¢
5 Aol HFHI itk ool wie} Helde nFuSd] 55
Sy o] Aul, F A7) 173, Taelal AR Hdhr|e BE A%

70%E o] Aejo] A3},

(s
ol
o,

1
it

o]n
F]l‘
(
ic)
Y
2

¢
of

o
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E 2-27. X% 2ep|& H|@

o|x X1 =1
sNEs Uk Es 2 ==
X (U7 wEt ey (n M yg AT HBY DSWSS 20060 FRo| ST
E5 2)  OlFul AFRxp) 0SuS U= s £ oIRHoOlEH  XIE
SEXAt HIE(%) & HIZ(%)
] 2.45 905 16.6 57 14.0 1.99
535 2.98 95.0 13.2 15.7 63.0 10.08
EINES 2.85 188.6 28,9 97 28.0 0.89
g2 31.08 219.3 25,8 497 127.0 70.32
L 48,27 213.0 29.0 19.0 127.0 16,72

XlZ: Bound(2008).

olg|gt A7t AxlE HoFE & T2 AFZ SCIEF =% 7 U
Elfli= #F8Fel-8-A]4=(Science citation index; SCIE-indexed publications)
7F Qe = AA SlFelM FER A9 o) 37kl FA=, of=dl
Elu, A dAEc o gon, wEAs, olddls, 2do], dul=, A
g, 29nel 22 YN OECD 7FERT B/ 2% whait). vk

Ruole Svtolurt ol ] Be IFE RASA dgolw =¥
A S Ak HER AGs Feue A v ge 972 7

o}, =% AR = Ao 60%el Etait.

Bebd e WEYe] BEE BlE HAE A A
& Agsia g, 1 Yo s FAWEIEENDCT)S 132 A7)
ASfe) Y, HER, FAY Ade] oz WAL o

2 A3, 1995 o] F ke o]9fe] A[HellA dgals AlzEo] whe
73

=)

HIDAS HEpRl ZAHO] HAfE ARQIZHE Bt | 75
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76 | B2y 7ol

a8 2-15. H2tAo| x| - 348 SCIEE =&

H T

AR %4 (20022 7| F)

Ecuador 1

ana
Kazakhstan

Georgwa L]
Brazil North m

Uruguay m
Uzbekistan m

Bangladesh -

nia

land
Brazil South East
erland

S eden
South Korea

ndia
Netherlands
Australia

5

15
Number of publications (000s)

XH2: Bound(2008).
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25 30

= nebg A4 Q1T
20%7} AFslaL 9,,\1’4’. E3] g2 )

ERZod A9 1,1005F ol
AFsh= AAlA O AR 2 ©AE, B2 A4 GDPY 135 2}
Ak, vepdelA 74 gk 871 tist & 57N tfste] Adulg o 913
3 glom, o] F bl duk-&F ts(USP)o] %
A A =5 Y V42 RS,

Dol g S ne

HAbLL S} HBER




(EH91 %)

XI=: Bound(2008).

Tyl 53], 15057 |# 55 ¢, FU)E Bof F3AE, SCIET

steA Al =& 72 SAT Arle gAEEY £E d%e dvE
H, g7 9E Aol vig k=gl vles Aerle dildEs

At
Ql
olr
J
4
=2
>
(T
L)
i
2
2
(]
o
N
=
X
ol
N
v

ataL 9l AukeRE 5
9= 45%, SCIEF 8HeA] S4] =8 o] AL:
46%= 7Yzt AABT Qitt, o] e x|y yeleE ubd 7

Wohese Bebd QA B $ES B4 S8 9

719 2ol R it Afdo] F =T 9 1880 dt) = B
A A FE] 15.3%AE H vl of AR HaEL o] 42%

of E3rt. 20417] & dukaF AY9or fd olviAEe AvF o

X

HI2X} H2PX ZHO] HAFIL AKQIZARHZ] Bist | 77



SHUSP)S 2402 A20lS wi&3l4]or USPE AAIAQ w8730
2 A FEF 2] Frle FAE 1960t FE AlAtE o,

19624 3ok T FAHE A BT ADE BAoR YT 3}
21%71%xﬂ%(m}zsm£ At 53] A9 FARE Aeh)E 2ol

o thak ek 2ol Qe 93] = GDPY 1%E Hetr]|& FEo] T4
o7 WA o] e FAF A Ade FoeF 7 FYst
o} olbgyte] Ha}y|e x|¢lo] xR A3 WEF-S Holx gl Ul

wal, S50 Age Aol

(1) 3-e-F A|(Sdo Paulo)

A Au-e-F YSHUSP)S 79+ 5,000 9] S} 11749) AR 28 T
ZEo] lom, o]3tellM WiE AF=i-e Hebd HA =59 25% 7t
Fg abAgt) FaeF gk A AlAl S 2091 tighel E3HECh
T Aldlls Bebd FHare] ottt o g drrAlEzE 2 Eol 9
=, T8 7HoEs AR dEdelat dTAE A AT A
(INCOR: Instituto do Coracao), USP ths} Ak} 7] A+ A~(ITP: Institute
of Technological Research)2} & olU#| <I-AIE(IPEN: Nuclear Energy
Research Center) 5©] At}

(2) 9]} (Campinas)

Aol 28 2ol FgvlehaUnicamp)s B21Ee] MITZ
2} 196613 AHE Zulux Fstas A Bepdoa wtEs
=29 17%E A8, U 2hake] 10%E i Estal glvt. Bepd st

78 | Hapd ZHo| SAfat of- H2pY AR Y 9ot



=4} 2-2. Allelyx # %

2002 Ado| EXHESEIXISO sl M Allelyxs B 11082 185t 945 n=
HaE 7|HoR MESIACE Alelyx2| MBRIS AlZ REASI0| MEAIS2, PA| 23

2810 2 LSHE T Xylella Fastidiosa2h= BiE|2|0F SRS 845101 2000 7 10|
| (Nature) X|9] EXIS ZAsH Ht QCk

fﬂ. Bound(2008).

A=, o] T 40%= 58t Tofrt. Bt Inovad)

A F5p)% Hotol e ABE Y YLolw BPaa P

2 ofds] AT IT Zobolld =2 A4S 2L sle BAH aA

IBM, Lucent, Samsung, Motorola, Dell, Huawei, 3M, Texas Instrument 5

A A EAQ) G2AGS0] b AEe ok =8 Beld 714

ATA(LNLSY H27hA) g fde] ATaE /g APee] dPAl
< Ef3kaL Qloh

(3) AFAF27FF2(S30 Jose dos Campos)

FakgFolA & ARE Al Sl ARAFE A 3t ¢
F3p3} 1jo] 231l QU F2 BAI o BAlelE Bebd $5557]
% AlE](CTA: Brazilian General Command for Aerospace Technology)2}
58 7|EATH(Aerospace Technology Institute)o] Azl ATt

1960t 2HHPE AT AT Bebd 95 A7 34
E=AE Ao, 19719 B 97 AIE o INPEZF SojA
1 AL FastE A

HI2A} Hapl ZRlo] HAfDt ARIZHE Bist | 79



=Xt 2-3. Embraer #%

Embraer= MIAIOIA Wl Bz 2 &57| HZSAIZ 0& 212 22 4,000H0i| Soh=C,
0| & 20%= R&D 20 SAIKILE. &5 L2 HalZIo| 7R shMZIQl S IMA0|=2 2, Embraer
= 19940l 2GS, JA S, 0=, ZA, Z2EZ J7IZE S0 XME FL
U= HetEe| tHEX! C=EA J|Pe R HEsiRCt

XIZ: Bound(2008).

) gzl o] F(Rio de Janeiro)

Bl Arkels wWale] 60%S Aakshs g edlaid o] F= Alek
el AR o] Aol el¢-tiA|o]F I THSH(UFRI: Federal
University of Rio de Janerio)Z} tl&o] 2] tighEo] A3l o,
TYHFATA(IMPA), Hehd Astolrten|e} 22 71AE%E LA 9
o} &g UFR] W= 38 2 oluA] & A7-4AE1S3% UFRI 38
ko] ztelE R Qlck

o vly2Aglo]2~(Minas Gerais)
Bepdeld F WAR A7t we wuzAEtels FE FEAAS
FA Bfska Qo w3k FR(NER)] e ejEA s thre]

F71¢o] RS Aot AEEE Aol Wed mupaAgtol FEON
#h)Helwt 6071] vko] e H A 7S] F U=H, oE 719 F&
S5 2oks AT, Ao, AEQH, &8 IT, &5 3ol Folth

ol o8] 7]¥2] Fundagdo BiominasE -3

2007 el AYrgE3}
ol

714
2071 71ge] el 43t
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24Xt 2-4. Santa Rita do Sapucai: SAEE A T4

19504 Santa Rita do Sapucai0l] =AfsH 0|2 ma H0101 Sinha Moreirals SHA| SIS 117} |
0] ZAIS WL = M0 STt H2E9| 012 17| 25l Sinhai= 0] ZAJ0f] HXHMY
2 SM57IZ AlEstn, TRl xAS S0 SY0| £|E9| MAIZSICHSHY(ETE: Technical
School of Electronics)g AZIFHC} 69 Holl= 0] X|Hof| ZEIEAMHATR(INATEL: National
Institute of Communications)0| AZIE|RICH INATELS Hax! LIEX|Ho)| M2l=l £|5o| MAIZ2
&t WwR7|20|RICt, 0|F Santa Rita do Sapucaitii= 120702 SHO[E|Z 7|RI0| YF3HOH,
Sixl o] X|< ANMES 2l172| oF 50%7} Sl0[EH= 2okl ZAkstT QUct 0] Z+2 FHAof
- &1J0{ Senta Rita do Sapucai= H2FEQ| TXKSSH Hal(Electronics Valley)2 22|11 /L. |

A= Bound(2008).

Zh) FHAY

HHA 92 glefi)(Parana), 2FE}7}EF2] UK (Santa Catarina), 31134
“F=(Rio Grande do Sul) & EFHsict. ‘22 9 olgt Eelv @A
Aol AAR e oo} Ql, = ¢, FEFZ Ql FEF0] AL 9
. o] A o] RNEAIGe} Sho] AS vehlE Age BepdedlA 7
=2 Frolth F7le gadse 24 7o F£x9 FeAHKCuritiba,
seht ), E=2ejok=Z-2]2(Florianopolis, AFEVIEF2|Y ), 27
#l22](Porto Alegre, 3|-¢-1HAFE F)& FAOE o|FoA L gt
Ty sy Fo| E=elub(Londring), AMERLEREY Fo] 614l

(Joinville) 5% A2¢] Al EA|Z FES uka )t}

o &

(1) F2]AuKCuritiba)

seht ol £l FeRvle AR EAAgeR frgsitt
1980t FHRE] 29)7] AZE ALE AAEaL 9o, TIAE]
75%7F w54 o] 8ske 5, TAl F3LolM HeAE= el AHe 25}

2
I QI 1920l 3R FEAR SHES o g R&rlsel §F

A%} H2P 7ol AR IR Bzt | 81



7ol thal 7elst= 7471t eH(Universidade Libre do Meio Ambiente)
o] YUY

Fe|xutoll x|t st} vt gh(Federal University of Parana)
BepdoM 7 it ediE et 5 st sty ek 3]
ALAEE et JA7199] S AdetaL vk 2 5 AeFel
AHIIE Bematech AA7]19S € 4 U, Bematech= FAAPIH|E A4l
= 7Y AAle TARS 7R skt E v AlEEE
A g R g g sl AH|20k 7iE HFE Ee ANde
2|3 Q)= Positivo7} Ut} Positivoi= AH|E 71&3 sk AFG ek
Aeste] AFE ARdFEolM Adst dEE AT =28 A
719E0] Bepd APl XEs) 7wk Sars] skal gl el
Positivoi= AA55S o2 ¢ 30220 AFEHE st 5 o=
Bacol= Fuldt 2Pl A2kS A} Positivod] AL Held 4H)

Aol S AR et vl sjele

m‘m1

Al mlo

rlr

2) == g|o}=Z ]2 (Florianopolis)

FxeloheFelat vehde] 498 WRBAL, B9 60% ool

~

AE 5T oo H, h}%&fﬂ FTHEAG FRejopeEe| e 167
of ik} s7le] sdisto] glct. Aterterelu T SHUFSCye: 7]
3 wopellM Hepde] e 7| gt F s, 20079 VEeR

UFSCel| 553 vhalbd 8h = & 2,000 2ah, o] 5 dulo]
et gt of Joltt. o5 Hghe ERejoReEelel A3 250
N st #d 7194 AR 52f 200070 71l e s Al



3
ZlEEdols oF 6079 stolela 71gEe] Yl Lo, Rt wiEd
< 19 50008 2o 2eth TEgk UFSC tidte] FYgA|dAlz=Sl
CERTIE= Hepdolx 7H 3k Sl stolela 7|95 S/3siRict
I % hEZ 7o) TNAS X8E 48 Elelg JeAHE Yitst
+ A2 NanoZ, AujEo] 2509 E&]o] E3lt}. Nanoot 7o &4
HIE Akl 7192 A AlAlel 127]4%el] EAletA] e=tt.
ERgol=Zel e BATAIE AZY 719 e AdER
g7 girh 2y o] AYe] 2 ALFFEL 28]F VHE B
Moz Zgsla Qltt. ZR2goheZE|aE A2 F3AET T A
o, A&7Vse W, W, AR Aul=E Agate] 20201 7H4] 400712

SA719s FAE dAeld.

I

o

o) BE5 A

19903t 7}A] o) 232 (Pernambuco) AALhehe AFE st Hol
oA Bepd Haio] thigtellet. e} tiRte] L
A9l H2ERFE Huy Bebd diu s elg o]F . o] 2 QY
&= 7] S8 didistel 2Y wasol HGe] PR AAE ] §|A]
1) H kel A 28] AlE|(CESAR: The Recife Centre for Advanced Studies
and Systems)E A 3}¢itl. CESARE 19961 @A 539] <leda} 1wt
2,000 o] AHEF o2 ZHg) o1t 2007 A= 60079 1S B
AviE 5,0009] & Lell Dol v =s AlEE A3k 20013 A7

1?_
Aoz A9 IT 23] Porto Digitalol= CESAR 221 A3

lo

HM2% HapP Z3MIe] B Ai7yRiE Hizt | 83



l

A719E0] 43l Qleh ARFA AL HEdhae) gl Ay
o= At o] 2L AMIL o] A9 GDPoA HRFA 4Fgdo] 24|
e S Bal EelEth Bepd AA| GDPolA ARFA Ak4de] vlE
o] 0.8%%! ¥Hd, HZFFT Fox 1 H|F2 1.8%0l E3itt.

e dAls olel A9 FAlow AR N, nlF, 29l Q% 5
915 sHelek. #Al5] Aoe] AREA J|e Ak, B LZEgo,
A7 mok, meked ohEel7lold olxl AARe) S5 Agsha ole.

I
o] A|Helr HEFA|E AHde] g2 thdh, CESAR, IT AHlgeel

A o] A% R&D 2Heie] F8 1AL REZe} A, Ay-oglEs 53
2 AAAR ARFAIGAT

H2gra zjodo A7l IT Holoa =o =47
Soh 2 FARE of7)elA wHEeA] ¢hal E B B AEE F

oz o ARt Stolel shel A §43] Sl 2] Folch

uh) 55219

Hh-9-2~(Manaus)= 19417] F9HRE 1574 3-8 5ol JaL A37gst
AYelet. o] AH2 1967 vtk AR 7 A e A ZA%
o2 HsHA Hrk dAle ofdE Y fAE TV A4S Estd
ok 45071 9] 719 Ee] AlAl dlElE Adsl rht-$-2= 4F el (manaus in-

dustrial pole)ell I3) S0, ofF 7199e] ke B2 GNPO] 14%E

M)
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A gktt,

bR IT Ao =l 7t Brks F2ah7] 918l 200605 A XA
A5 H(Informatic Law)& L3Eattt. o] e 8 W& HH, 25
3} AlE, AHIEE R e Ardske 7190l Friee] s%E =il
R&Dol| FAkek ¢ AR7F 24 sles Fofsh= Zlolnh. RGNS
it O]f?— 2ol tigt FAE 55kt AWl Al 2(Genesis) ¢
T RSN FEE o2 thEA S At WEE A=
of A% s St o] dAFae AUt A ARV, m
AZE Y] Tt Zokolli R&D &5 skl Uk

HIS AqfEANE vlo] @ 7]s Fok= BRAIYY] & o 4] Ao
o A Ao AEEokellx] AlAl o] ARl ofwtE THATA
(INPA: National Research Institute for the Amazon)7} 1954 ¢f =31
o} o] A &% 200M89] Fekatel 5007 9] AR o]} dATAREo|
A& 0 2 5997)0] YRA] RE(primary type)d} 205+ 7] E] BETIF

A B2S 7PAEL k.

T =1

>
g

200230 26709 ddEE HARE ojulE nlo|eH|AmEA] Al
(CBA: Amazon Biotechnology Centre)”} 7¥3it}. &4 CBAT vhu-$-2~
Aol sPEI 71544 A Eokel slBE

Bz} #stol7ldn|(ABC: Brazilian Academy of Science)i= 2008 5
A3 oz Aol el HAS 93wl Aksha gk ol
§teElo] dsto g B, f7|AY, BTG, vto|eH|ZEEA], AA 7}

Aok S&AEZE AHE ool

M2% HapP ZgMIe] B Ai73RiE Hist | 85



3. Shkte] vl

jH] R&D FAE AW HE, 853.4%, 2008 7]15)0] HE}a(1.2%,
2009 71y A SHATE R&D AE TEE k5ol 4399 92jg B
2hd(243% et of 2uf B

=4, R&D JIE(HY 98 719) TRAMNE gh=o] HepdS F7
At} 2010d 7]Fo 2 Bepde] R&D ¢lle oF 134k #el ° wlay,
=9 R&D 182 oF 2u) o] W2 307+ We] it

AR, Fet7le = At oA = Bebs hEgith 20099
of 2 AAIA 2H3E A% = F e v 3.24%E 7159
) wkaf, Hepd o) vSe 2.69%c HEFh 18y =y vepd v
A Ferle =i 7 A SR 49 5o =Tl sk ok

A, SHE RopdR gy BEhde F3ig vue-9E 2ta gl
B sy 2 AES, A7, o, $AE) RoldlA d=s 5
7hetct. ok vt 4 m| A&}, oFs), HAg), 478t FolAlE gk v
58 Folrt o) Wl AU, 5FE 28 5 FSAIE EokllA
T ghro] Hepds A7 g=sitt

oA, Het71ee] e vehle diEAl AR S8 Sd
ME T2 Bepde AfH o ot 20099 7EoR wl=rellA

29

roh

al
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ghre] 53135 A9 21k 3,950 23 d) ukel], Bt 5874
2z0] 4

a7 2-17. 32 Hapyol Hopy =

o
o

H4 H[W(SCOPUS 7|Z, 2000~104)

L=od Ol A2 5} 18,168
Se CEE] _ me

U737 2t | 87



=
k]

g ¥ 7l F¥H Hu

718l FEoME Sy vepde g AxE Helt) 7|&A
HAZAFTADE T3l F=o 7<%
2l 71%& Adx=(leaders) 0.2 F71ETE 2009 F7leA =2 A Al
O F 71 71EA Yol T w7tE AA =AU 2o whaf Behd
2 9537 7|%4-8H(dynamic adopters) .2 7|EAAHEL Z319A(H
AA 5390)ell E3h= Ao 7=t

e o] o] Bt Vel Bstal = A E 9 €15)(2010)
T 2epd Az BAES A Al 59120099 7152 7k o] 2
o] T B4 A& 7te] 47t Avkst AAE Hole o= 1AH o=
7}1Ee] ApolellM ZHE 4 glont, % BHepd
- Frhe AS HojFrial & 4 Qlvk vha e A grtolxl shARk

o

Ve T8e ¥l vEvke

H 2-28. 9h=at Hapmo| YR J| 243 SX 4 (TA) bl

= BaE(E 917h=2) HE 917H=)
7 & MFEX|4(TAI) 53¢ 19|
TIEEEXIRNTC) 569 19
EASASHAX|~(DRI) 489 2
7 |&EHX|4(DOT) 60! 19
QX7 IEINLX|(HSD) 512 29

XI=: Nasir et al(2011).
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a3 2-19. sh=ot HaEpAo| J|A 7 MR 2ofE HAH W QX &

AURZE (84)
10

AlAl (971) 717171 (85)
Fsp|7| £(90) 0 V HE 252 (86)

et (89) XSxt(87)

Z () Ok HS 2cte| B,
PN=HPRIN IS OS]

$FFF213) RobolAHt Ee AAYS 2ku Qe Ao s

o nebdo] we AN 21 Yk FRNE U IPIES
Ho}p FAHoR AuEH B
ARKR(T21), F6.27), SFolF ZAFGI0), Ak 5 ZAFG6)

FAAEF(L74), 5 LFT2(1.66), 257 AF(1.15) oM =2 vl

298 B

A
i)
rlo
oft
Ju
» o
wn
=
Wi
£
ofN
=
=
(08]
2
[
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HEZHAAE()
et 24) 20 MR EXH(12)
15
ERIALE (29) AN HF(13)
10
sz %3222 A2 HEEZ ME(14)
RN BE Q) =424 27/(15)
A S THIE (20) S BOIE ZHIE(16
2 = FHE (19 SERY)
=l_?|_0|-(18)
sz —e— Halm

Z () Ok2 HS 2cte| B,
INI=HPRINIRS OS]

B2 5 A, 5, T B

ol 2 EeiAlE, 71E8 A g
5 BEREEA 22 vue-9E Bk
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ZE2FY A

ECER=CIN

152 M & Lol

&l
u
,E
it
—Ho
En
T

Hz 4 x|
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1 A2 MUY Sy i
Bepdoa HEAHoR AR I7pREALY] Fag 23+
ol Folgttt. 1970Ath L7HA] 7 At AA AAlE 577 €(PND)

2 1960~70: ) Bebd Ao 714E o]EUthe W7HE WAL itk

Ao AHE 7AFA 2 ol FolETE Ad 20:871(1980~90tH)
A& Elof Bebd AXEAe E wjiEoldet. 27t BepHdAE <)
9171, 3tol# A&delA, FFHA 917 5 Aol A= Qs @]
Q1 AAZA] HA st Aol B4l AT BY F71A Ak
ol FAL 7HE o471 Igieh 1990 F4k T2 wS AR SolA
XA ANEA] QS vl o= AR o S 7Hd 7137 19l
o, 19999 whket AAS7)= EAHI A A F=A] Xk

a2 2003 Sk AF 9 o]F Bepd FAE St S8 2

=
A it Betd AAE 19900 R AR SRS H0)

A a7k Bebd AAle) Betaclow AHse] el me ANFAY 2
AR A2t 53 Beh Aol ARAA AR Aol Y

8) AHgAe] R e whe- hegskar Fusiele. Webd ol sof 1201071 Helet
ko) AiAle] NS mech ol v, Qo ARPAe AeiaAe Alns
SJ8l wlglE AQlEE FESha AR aFEEE AT Tk 710
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At=: FIESP(2011),
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2003 12,5 5.6 20.5 28.7 7.2
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B AR B 7|ERES F5% A ARFE L Au2E A
Ak A7 dERA ) Fold A 25%71A] 58 nixlg s &

Agolch, & ARG U 25 FE AFHAN] AL @ 7182 S
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Hi 7 |2¥(cc) 7= MiE(%) IHE MIE(%)
1,000 O[5t 7 37
DIEEEN] H(2Y2A)
1,000~2,000 328 43(2h
18(22) 48(Z2A)
oAk
2,000 0] 25(2Hh 55(8h

X} Folha de Sao Paulo(2011, 9. 16).
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AR, F2719 7% 3L 8 T2 FEFE7IE0l AEA
o, AxFE FEL S8 FERZVIF(FGE)Y A¢ dew A=A

Fo] THA AAEBZA(ATA-Camet)12) w7} =92 Ao},

12) ATAE Admission Temporaire(Z%2~0])2} Temporary Admission(%o])e] gHAjojo|H,
Camete= ZF2ol2 H(FA)The 502 EF9 T4 dATHSAME Atk
ATA-Camet= ATA FoF 71R)5 7t Ao R BES Y 7% B BARS3
flste] F9 = dh= B sixRY FEES tilshs SAIEA, BREAE AlEska
HAzfslA k= A=rt. webr] ATA-CametE o|-83Pd S A F714Q1 A/ 2P o]
49 52 £ WA 9 M, BEE 55 FYT Al g5g davt gick
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ZIWL 9 Folr} 1994dRE AZE ALFA Z2 o] s
Farle] tstolut A771# 2o old &9t A AEelth A dAY
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I 4-3, HejRo| A-H EU Alpan B8t3 44Xt

MAL PhD Ed iy x|

2003 25 35 3 63

2004 77 137 0 214

e 2005 76 77 8 161
2006 204 126 1 331

2007 167 133 4 304

ZiH| Batd £6XKE) 549 508 16 1073
(HIZ, %) (30.4) (35.6) (17.8) (32.3)
T B0 S3RHY) 1,803 1,426 9 3,319

Xt&: European Commission,
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ALFA 1(1994~993)o| A= ¢F 31007+ 527} Fa =g om, ALFA 11
(2000~053) el M= 54600+ §-27} 2257)¢] ZRAEC AFREHTH =
3] ALFA Tl 7707 771350 M EYAE JAedem, A7
712 2ol eF 3,6007] o] de] wEEH T2 ool =it ALFA 1
(2007~13 )l = 7,5005F =22 oito] Alg-E A g o},

EUE &5t dm]e] AHs) ALs] 755 98 @LIS 22398 29
Zolth. 20095 20124374 2715 @LIS20E % 3,125%F -89
o ako] F=lE ojAeld], o] F oF 70%¢] 2,2007F §-2= EUZ} A Y&}
ot @LIS2Y] F8 Hixe TRV 7Y 1Y 3FdT S3s 98
ATA; ko] MET FAS Adstar A7H|E Adshk= Zlolvh &g
S 7R B A 208 Sdste] AREA] 2 BAY
A3e ERdhs Ale F8 53 sk k.

EU= 7153ste] tf-83t7] f1aiA B gletAl $avl 453 CFCE
ARESE 7HE WY1 Ak, AlLHEs] BA7EE AR el 2407t
25 Fo|aL oflUA] AR Aok gl kS 3 dskaL k.
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EU 2}9lellA] Bepdato] geo] 7P hikel foks 3 #57ls oIt
o} 53] ARte] Al FEPA AA o|F AF woke] FHol el
YA F7Feke 43S o]FAt). EU9t Befde EUSl 357l 22
Z13(FP: Framework Programm)!4) oA F=7te] 3572 A3}t
7] 93l B2} FP AAKBBICE: Brazilian Bureau for Enhancing the
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International Cooperation with the European Union)Z A #3}$t}. BBICE
T Hepds EU 7he] B 5] ol g A dstal ¢ FEE Aleshe Hepd
et 9 A7 BUstke] 35378 EAslehe l 7]ofeteirt. BBICE
A o]F Bkl 631 FP(2002~06'd) ol 52} FPoll s 2uf o)
S7FetSitt. FPoclM= 843139] Bebd kgl frile] dratel 3%
ATE FHsIA 2, o] F 159710] ATA ZAAE At Hepdto]
gs 7ol Folgk EU 3]d=2 3=(1809), S(178%), Z2~(1407),
25R1(13178), olgelol(1131) T2 A EU ZHefrh= 1,205 ¢l D3t

Y
4

E 4-4. 40| £239| EU FP 6Xt Roixt &

=7} =48 A7 X () HI3(%)
OfZ&IE|L} 95 0.13
23|H|o} 15 0.02
EELE] 155 0.21
2z 69 0.09
Z2H|o} 17 0.02
FAERZ|F} 13 0.02
ollzt== 14 0.02
T2t 4 0.01
252ta 2 0.00
NG 59 0.08
L7 t2tat 6 0.01
ofLtof 1 0.00
H2 28 0.04
otztto| 8 0.01

14) EU FP+= EU 39 U] i 21de] 887 &8-3 913l 19845 AlZE X34
TEATNE =2 ao|c}
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=7} = A HOxE () HIZ(%)
Artz = 6 0.01
ozqjo| 25 0.03
H |22t 1 0.01
2{AJ0} 454 0.61
Tim]
ol 136 0.18

Xt&: CREST OMC Working Group(2008), “Country Report Brazil: An Analysis of EU-Brazilian Cooperation
in S&T."
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Zdo] A SAT(German Federal Ministry of Education and
Research)2} =737 (German Development Institute)2 2007135
B BElx 712 o tho] 22 T2 A E(dialogue project)S A4
a1 9t} ‘Dialogue 4S: Sustainable Solutions-Science for Sustainability’2¢
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Xt=: CREST OMC Working Group(2008).
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Action Plan between the Government of the People’s Republic of China
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(China Aerospace Science and Technology Corporation)2] 2¥s}71#<Q1 Z=-9-
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Aol ZA nzxHUA -2 7|95 Bepd FAF gFetal it F
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E= H MI7H(A) B2t5(B) EXt HIS(B/A, %)
2009 20,152 13153 0.65
2010 23,285 1,051,15 4,51
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- A G
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6,0005}+ <ol 23t 2011 S 19+ o] Bebd d4] 29 5 oF 10%7}
R&D 5ol FARIY. BebdelM AHddzae S9n| =7kl 285 Fd
713} ofZeAlolids Tteh=t, AA| T 29 A= glellA o] Fo
ZIck, 28u} of2feh A8k 29kt upE Adrgolct. wizlel Al4(Benjamin
Sicsu) 432 Bepd el AtAKY FARS el mk2d, eko = 1wk o

of Bepae Sdn] A Foixist Lz Eo] e 2 e ol
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of HEpd g A% 0| APRS At A1 Fulds) B AT EY) 0
o] FAEL HZEs= AMul2E 531X oR AFdtt. LG E3dt
vo‘

CESARSE BtEUAS 53 | o]0, 2006 o= Bebd Wi FefX]
Bh(Curitiba) Al9] AZEo] TA]o] X|gF AT EIo] =A| 7= Al
(CITS: Centro Internacional de Tecnologia de Software)2} Ftl 3} 2

17) #lA 1T Hebr] 28 9] (CESAR: Centro de Estudos e Sistemas Avancados do Recife).
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I& oA w}—% 2HEE W dAoltt. ¢ shnto]aEL Het
oM Wh=A] $34 ARel] o], AAd] Fhog Zhguks Weg tho Q.
E(LED)E HIE3l FAI14(RFID) A28 A S 308 Al o],

A717AA} Hofel| o]o] 24 KoMz Hepdn 7|&F o] T3
o] Fo A1l gl djEH o2 TF UL 20060 o}EHE]F 9} A4
A g 7)go]dol| ek AlFE W 242 7o 2F3n) o] F sk

WEE o}¢2E BE ME Ax7} 7V53le® 1,500% F2jot =gl
27] & HAl g APt ol sE s AT EHe 7l 3
oln] fr2A 153, AT 17] 5 199 28 tie] 755 il

Ewzel Hebd 19 2AYGAR ek

ofo

2 Mo
to =
4y
r.iE i

ofd
ol
\1

)

e
rln

164 | H2py 7Alo] At ot Hap Aoftial gy ujot



Sk @]l o= 19929 F=3t HsrledH P ol AdEHARNE =
A3 A o] 20d0] At

o GeF 24 ARk A BEbA ANl OE Svle) Ake)le
Helold f27 $IR Rolole. @Al meld ARe dEve] Helr)e
Fejoll ATk BAS 23 JeArlF 246 AFH0lgle. et 214
719190819] o] Algke: A 2] el #Al WA} A7) clst Fol
olfE AETE Frol dretd ArEHEN o S, &

Juigict. AnA o Setels 347140l Aekalel Aelolx] meh
Wghe] AY1SVLS FAIANL 5 U FaB 71912 W H9n

(B7)% 2006).19)

18) g-Hebd Adried s A 94 Bepd #4571 R(MCT) {F MOU wek&
&3 $41%E ok 7 FoKBT, IT, 545, B4, A71IdAhE 407, %21 Sl A
=70l FHo] Ho| PGS FXI8 vt o T2 Hepde dhEek 2141719193
Aol e es R wet dhHebd A §Y715S 2Adske] =l
Al Aledy mde WA AlgolRlet. ey B AR e 24
etk 2] 2o A Beg o] AR # Zka I ek g2 gAo] wixle
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AAH o= ARRskAL Slrk. o]2fgt FellA d=mate] Adrled ol B

212 Ane) $444 292 2748 As4e B4 g
#

FoA FE ATHAZ A, FF T I 332 59
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E 5-13. EapA wx|Holo 7|29 UH

(TH2L: %)
e A2 Elg o2 =53 0| |
=2 2oy 385 80.0 25.0 80.0 354 383
FEZ Sx| Aoy 15.4 20.0 0.0 0.0 385 27.1
BX| gzt mEY 17.9 0.0 25,0 0.0 9.2 12.0
BX| A2 5.1 0.0 0.0 0.0 6.2 45
MR 7I&EY 77 0.0 375 20,0 46 8.3
7|Et 15.4 0.0 125 0.0 6.2 9.8
=7 100.0 100.0 100.0 100.0 100.0 100.0

A2 H7l4, 27, 15|x(2009).

a2 o] B2 Frbel= Bkl H 2] 71959 R&D EE2
At B 7] v 54E Holerh WA A7) 2okel 7B dAE
AFE B 71EALE AR & DA ALY oA ABAEE A
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BAYE e 253 Ay s dAR AE ook iR
9] 2010). o]2fgt A FuAlL BAE FE3I o|F HIAA Y]
AeME T3 rRPIAIR B 3 FAEY A 2HE 9AS 5
7] A vhE 287t vk AAl S BEp2 2009 59
2 Al @A AEE Y3k 571WE(2010~14) A E(Joint Action
Plan between the Government of the People’s Republic of China and the
Government of the Federative of Brazil, 2010-2014)’S SH3| 4=], 4
A, dA, B, 58, T, AePle 5 EE BoldA 89S F8L

1 9t

2) &= =5H0|H St +8X Y =+

OFA7IA| F=ellA Bepdake] AR $-el7} A AF]i7)
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A Hee] AUA £} 2 vk ZRAES wEe 3403 et
QIck. Wk ZRAE WES SISl vk ARe melsloR Sk A
A, Seeh 28 BARE 23 WAL A7 714 AEshe Rofol
o} Stk B, Hebd 4t Ao AFAQ $Ae 2 gl Rof

ofof Fth. A, AR FA7E 2 Rofolo} ek, = 7] AR

Ausiel, Q] A5 nebdst 94 AR TVDTT) okl @
2 59 QREFYAS BebAR et 92 FEE 57k o Uol)

AR 71w Ak vs = vto] Qoles ] AAEE

5) == = CHst

21417] =7kt FEe T4 T ST AL ¥

=)
1o b
S ARR B 5 Bt gk 92 FAl) 554 ge 2

20) 2011 8¢ HepEAS|ER(MCT)SE A=ARIAS|(CND)E Hepditg dva
(Embrapi) 2H-& $13 FafzxE At A A i<l 2011 7R8- eflak2 3,000
g2 Aglon, o] 717 7<= 7A(IPT: Instituto de Pesquisa Tecnologicas), =571
% 2(INT: Instituto Nacional de Tecnologia), HFo]oHBahia) 2] 21¢]714%-#2(SENAL
Servico Nacional de Aprendizagem Industrial) 37] 7]¥o] Z&3}7]| 2 Ft}l. Embrapi=
o] Zekps s A7-2x(Institute Fraunhofer)o] Rl 2o Ay on], 5e] Ay
o} nFT AR AR bl AH o= ofEs|HtlE WX TR ¥tk & 5Y9
ATAA R 719ES A FEE &9& Wol A dliks s dok A 3709
AT AP o B FUIYANE T H3e 307 ae] ASA G Sflshs Aotk
Embrapiv= 959 1571802 35 A5 HFH 74 7} 7SS v oot
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27 AR T 24 Hebdo] 24 gl AeFA Fael
Fol B 1] o}2hA 2] A% 2 J14de) e 27 $EG olct.
A2 g d A 0lEg o) $el A% el mebde] Fa4el B o

27 ATLE AL Aele). et ofAAAE Felx neje)
$14£ BRICs 37h % $elo] AeFd A sh=uel 33, eael, el
o= 27 % A= Aaolet. o3 AAARAS Qe “Hetd
o Ags Fad PAT 5 g 4 SV Rk, 53] 7|g5e)
725 92 shEURA Behao] 2 Qi Tleke 4Ho) F2a7| ks
A AT A9 Sl FEa gt

o Bepd 1E gAY A4 ARk W Ay, Bepd V1dETe
AA71E e ke w2 Aos A oyt EAE Beld
719E0] ofA7HA| w7195 7|eE d3ely i £ AUl
A28k A Fatrh= © ATHRZ]S 2006).
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2AgA dAg, #3h-AolA atoloa] o= F2A Aotk 2147 &
o] Flgtto] waA st gty 5 547] o] ANHAUANRE,
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ol f9s Hepda Ve s Vlvfshe aqloR AT 2
F=71IE AbololA olefd AdS $2fehs A oPPAE B4 @

Aoz AT A7l 21(2009) delM= Hebd A= 719s
Hgo R R&D g B 7lzolde E3 7IEd Yol E=e] 554
Al BARE FIAA TAAAN F=71Gel g s 4
7Fe /3 shevhel el AEaARE v gl 2 diks obAHA 7hs
o] wl§- wtrh= Zlojet. 2] 7|dEe] Bebd @Al o] dehe 7leEe]
F2 2570l o= 71 fFol7] whidl, ekl @A) Z)Eoldo] S
APl 2] 719l et @ 1A ke vk Sutsitie 7
2011 ZAPM B TiEe] Z2AF 71950l 2 7k el diall A

- Skl i e AReat REA 5 A 719 2 ks e
- AL 7R 53] o] 2 Pl AT g 2AAASe) Bet

A RZo] SEA 2 FelA A A7I=aL Sl

Mo ¢

fijo

]

EO
oXx, ok

01[‘

6-2. O|H7| &t ZH AN Th= 1t F7Y A

(£ %)
e A2 El| o2 =53 =10 x|
i =ct 0.0 0.0 0.0 0.0 34 19
3ct 0.0 0.0 0.0 0.0 52 38
2Eo|c} 276 0.0 0.0 0.0 12.1 15.4
=i} 207 50,0 20,0 0.0 24 20,2
e =t 517 50.0 80.0 100.0 56.9 58,7
A 100.0 100.0 100.0 100.0 100.0 100.0

iz #7148, 27, 135]7{(2009).
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ZZ(Strength) kX (Weakness)
- P2zt =2 M7l LA — S A7l o) ChSH SXjofiMe] W QIX|=
- TEoh= BatEate] My aEol ot 2ed - ZLhollH 2apEo] st MEFRQI Q1A B
=l - oof & 235 10|

- B2 ME =2 Y¥3e=

7|2|(Opportunity) 2|&(Threats)
- mab ZHol &2 Wl Ity - Fo] AMN T
- Hetd ROl MIXO| Me|E |4 Y - Hetd ROl st=utel Medy|syHo et X2
- U=7h MATIE0| =2 MS HAM 2
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Executive Summary

The Rise of Brazil: Ways to Expand the Industrial Cooperation
between Korea and Brazil

Ki-Su Kwon et al.

World’s 7th largest economy in 2010, 5th in population and territory, Brazil
is emerging as a new center for economic growth fostered by successful reform
policies based on abundant natural resources. Also fueled by upcoming events
such as the 2014 World Cup and the 2016 Olympics, infrastructure and invest-
ments in oil production, Brazil is expected to continue its stable growth, at
4 to 5 % annually. Reflecting on this growth, Global Insight, a world-renowned
economic organization, expects that in 2011, Brazil will become the world’s
5th biggest economy after the USA, China, Japan and Germany. If Brazil becomes
one of the world’s 5 largest economies, it will achieve the status of the so-called
“Triple Big-5” country, meaning top 5 in economic scale, territory and the
population.

Aiming at Brazil’s high potential for economic growth, Korea has been making
efforts to expand industrial cooperation with Brazil. However, due to lack of
understanding concerning Brazilian industries and industrial development level,
absence of industrial cooperation strategies in the medium and long term, lack
of efforts to discover schemes for specific industrial cooperation and etc., there
was no tangible achievement. In particular, the problem is that Korea has not
yet discovered any intriguing flagship projects for Brazil.

Maintaining a critical eye on this situation, this study first analyzes the

following topics: how industrial competitiveness of Brazil is changing as its



economy is emerging, what policies Brazil has implemented, how competing
countries are cooperating with Brazil in order to take advantage of the oppor-
tunities, and the level of industrial cooperation between Brazil and Korea. This
study then suggest several strategies for industrial cooperation with Brazil in
the medium and long term, and also specific schemes for industrial cooperation.
The main results of the study are as follows.

Brazil’s economic emergence is manifest in five paradigm shifts. After the
official launch of former administration in 2003, Brazil has gone through five
important changes: it has (D entered into a stable economic growth cycle @
stemmed the high inflation rate (3) become a net creditor country for the first
time in its history @ ended the vicious cycle of excessive government ex-
penditure (B resumed the medium and long term industrial policy. Prompted
by this paradigm shift, Brazilian economy has doubled its size in 10 years and
joined the ranks of the world’s seven biggest economies in 2010. It is expected
to become the fifth largest economy in the world by 2013, but such success
was not without side effects. Supported by the primary product boom, exports
have increased and hence drew in dollars which led to large trade surpluses.
Also, portfolio investment as well as foreign direct investment has surged
dramatically. Consequently, this has raised the value of the real and eventually
diminished competitiveness in exports.

Even though the exchange rate effect burdened the manufacturing sector,
the overall industrial competitiveness in Brazil has improved, according to the
study. First, we studied Brazil’s competitiveness in terms of industrial technol-
ogy in infrastructure. As a result, the R&D expenditure relative to GDP has
been rising continuously, reaching 1.2% in 2010, the highest figure in 20 years.
The size of Brazil’s R&D expenditure is slightly lower compared to the rest
of the OECD but it is not small relative to other BRICs countries. The size

of the work force in the R&D sector has doubled in the past 10 years



(2000-2009). Especially, Brazil has showed outstanding performance in produc-
ing papers in science & technology over the past 30 years (1981-2009). More
specifically, Brazil made contributions in fields such as Agriculture, Plants and
Animals, Microbiology and etc. worldwide. Britain’s noted research institute
“DEMOS” used the term “Natural Knowledge Economy” in order to refer to
the Brazilian economy which is very competitive in technology utilizing natural
resources. At the same time, Brazil is estimated to have high competitiveness
in some manufacturing sectors such as airplane, automobile, steel, and
petrochemicals. The Council on Competitiveness of the U.S. forecasted that
Brazil’s competitiveness in manufacturing will become the 4th most competitive
by 2014 in the world, surpassing the U.S.

Despite the positive evaluation shown in forecasts for Brazil’s industries,
there is still much work to do to improve Brazil’s overall industrial
competitiveness. In particular, while Brazil is relatively competitive in the basic
sciences, its competitiveness is quite low in applied and industrial technologies.
For instance, Brazil has not been performing well in the patent area. It also
ranked nearly at the bottom among countries compared in technical infra-
structure sector of the IMD report 2011. Brazil’s low ranking in the applied
technology sector was again seen in the Technology Achievement Index 2009.

One of the biggest changes observed in Brazil’s recent economic policy is
that it has resumed overall industrial policy planning which has been at a stand-
still for the last 20 years. In fact, the Brazilian economy had been driven by
government-led industrial policy. The import substitution industrialization poli-
cy maintained through the 1970 is a good example. For the past 20 years,
Brazil was mired in macroeconomic instability marked by high inflation rates,
debt crises, foreign debt crises, and unstable foreign exchange rate; meaning
there was no room for Brazil to push ahead with medium and long term industrial

policies. Until the end of 1990s, Brazil’s economic policy was focused on address-



ing this macroeconomic instability. However after Luiz Inacio Lula da Silva
was inaugurated as president in 2003, the inflation, foreign exchange rate and
other economic indicators have stabilized, allowing the government to turn
its attention to industrial policy. From the Lula administration to the Rousseff
administration, there have been 3 industrial policies that were put into action,
namely the PITCE (2004. 3), PDP (2008. 5) and PBM (2011. 8). Although
there were several changes in their goal setting based on the starting period,
their goals remained similar: to improve Brazil’s competitiveness in the manu-
facturing sector by enhancing competitiveness in technology. Specifically, the
Rousseff administration has pursued an industrial policy focusing on restoring
competitiveness in manufacturing, seeing the world economy in a bad situation
such as global economic crisis, currency war, etc. In order to achieve its goal,
the Rousseff administration has implemented an industrial policy with three
main pillars: investment in production and promotion of innovation; protection
of domestic industry and markets; encouragement of exports and trade
protection.

We also had a close look at industrial cooperation between Brazil and other
competing countries - the EU, USA, Japan, China, etc. In case of EU, countries
within EU are cooperating individually with Brazil but the EU is cooperating
as a single unit as well. Until EU and Brazil signed their agreement on science
technology cooperation in 2005, EU’s industrial cooperation strategy towards
Brazil was affixed to multilateral cooperation such as through MERCOSUR.
But industrial cooperation between EU and Brazil is facing a turning point
as their relationship has been elevated to a strategic partnership in July 2007.
Germany is cooperating most actively with Brazil out of all Latin American
countries in industrial technology. From 2007, it has been working on Sustainable
Solutions-Science for Sustainability, “Dialogue 4s,” with BRICs countries.

France has adopted 2+2 cooperation scheme in relation to Brazil. This is to



overcome their existing relationship which has been limited to scholastic cooper-
ation between research institutes. According to this scheme, one French research
institute and one French company have established a partnership and are cooper-
ating with their Brazilian counterparts (one research institute/one company).
There is also CYTED, where Spain conducts joint research on scientific technol-
ogy with Latin American countries including Brazil, and applying the result
of the study on industry.

Japan’s industrial technology cooperation with Brazil is focused on business,
mostly aid in the form of consultation for high-ranking personnel, training of
Brazilian technicians and also technology transfer. The most success that Japan
had recently in cooperation with Brazil was made in the digital broadcasting
sector. As a result of active Japanese efforts, Brazil chose to adopt Japanese
standards for its Digital Terrestrial TV in 2006. After Brazil introduced the
Japanese standard, other eleven countries opted for the Japanese standard
consecutively.

Unlike the cases of Europe or Japan, marked by provision of aid, cooperation
between Brazil and USA is characterized as “horizontal,” within the each coun-
try’s competitive sector. For example, USA has concluded a bioenergy alliance
with Brazil, which possesses advanced knowledge in this area in order to form
a global market in bio-ethanol. Their cooperation is focused on the development
of bio-ethanol and its expansion.

China, itself a constituent of BRICs, has worked mostly on strategic coopera-
tion with Brazil. The strategic area in which the two countries have engaged
in cooperation is in aerospace, and among others, remote-sensing satellite sector.
These two countries reached an agreement on the China-Brazil Earth Resources
Satellite (CBERS) Joint Research and Development in 1988 and have been
working together until now. As a result of this agreement, two countries have

launched their first CBERS-1 in 1999 successfully and are now planning to



work on CBERS-3 and CBERS-4.

"That brings us to the question of the current state of cooperation between
Korea and Brazil. With greater emphasis placed on the strategic importance
of the Brazilian economy, Korea-Brazil relations has become closer rapidly.
Especially in terms of trade and investment, their economic cooperation has
undergone significant development. Due to drastic increase of exports, Brazil
has now become one of Korea’s top ten export countries. Investment, which
had been relatively sluggish compared to exports has surged, with Brazil becom-
ing Korea’s eighth largest investment destination in 2010. Despite such progress,
however, their technological cooperation, which is a very critical in international
cooperation in the 21st century, is still in infancy.

Why is industrial technology cooperation so important in economic coopera-
tion with Brazil? One reason is that Korea and Brazil possess complementary
technologies and that there is a high potential for synergy: Korea has high
competitiveness in applied technology and industrial technology while Brazil
is very competitive in the basic sciences. Therefore, high technology from Korea
combined with basic science from Brazil backed by abundant natural resources
will dovetail nicely. Another reason is that industrial technology cooperation
can be the most proper method to ease the asymmetric economic relationship.
Korea currently has a trade surplus with Brazil, which is expected to increase.
However, Korean firms investing in Brazil will be able to decrease that deficit
by increasing local content, expanding cooperation with local firms or R&D
organizations. The third reason is that technological cooperation with Brazil
is a very promising area for firms. There are big opportunities for them as
Brazil has comparatively low level of industrial technology. Therefore, it would
largely depend on their efforts to enter the Brazilian market. For the last and
the most important reason, Brazil is very much interested in technical coopera-

tion with Korea. More specifically, the Brazilian government is paying a lot



of attention to Korea’s technology and education sector. Therefore, strategic
cooperation in technology could represent a new breakthrough between the
two countries.

Based on the necessities mentioned above, industrial cooperation with Brazil
should place greater focus on the following points. First, as Brazil is emerging
as a major power, cooperation should be strategic and forward-looking. To ach-
ieve this goal, the relationship between these two countries should be upgraded
to a “strategic partnership,” which so far has remained a comprehensive partner-
ship, the lowest level of partnership. Second, cooperation should be reciprocal,
even, and horizontal. Third, cooperation between the two countries in the high
technology sector should have strong basis on complementarity. Fourth, as Korea
is one step behind compared to other countries in industrial cooperation with
Brazil, it should work to find a “mega project” which creates a larger synergy
effect. Lastly, considering that Brazil has a federal system, cooperation should
not be limited to central government, but diversified to include local govern-
ments as well.

But there are several hold-ups in industrial cooperation with Brazil for Korean
firms and research institutes. According to the survey and the interview, the
greatest difficulty was the lack of understanding concerning the strategic value
of Brazil in the domestic market. Also, this was followed by the budgetary
deficit in cooperating with Brazil. Under the budget limit, the cooperation
has consisted of rush efforts by individual government departments.
Furthermore, long distance, cultural difference and language barriers were point-
ed as obstacles that were also significant. Moreover, concerns over leakage of
technology and the piracy due to the vulnerable intellectual property right
protection system surfaced as another reason for Korean firms avoiding industrial
cooperation.

In the last part, this study suggests a specific action plan for the enhancement



of cooperation. First, setting up a large-scale R&D cooperation fund would
be necessary. To build a strong institutional cooperation base and to lay the
foundation for entering the Brazilian market, it is important that two countries
push ahead projects on a strategic basis. In this sense, a large R&D fund raising
activities could provide groundbreaking momentum for the two countries.

Second, the two countries should build a technical innovation center. The
importance of this center lie in the fact that it could support smaller firms
with high technical skills in spite of their lack of funds and human capital.

"Third, industrial complex exclusively for Korean companies is needed. Korea
should spread the Korean system of Export Processing Zone (EPZ) operation
through shared experience. It also has to give positive consideration to the
industrial complex plan in the northeast area within the EPZ which is still
in the incipient stage.

Fourth, vocational school that educates expert technicians should be founded.
"This could help Korean firms that already entered Brazil to find suitable workers.
At the same time, it coincides with the current policy of Brazilian government,
which involves much effort in cultivation of human resources.

Fifth, Korea should occupy a dominant position in the Brazilian rail market
by winning the high-speed rail business contract. This could be a chance for
Korea as cooperation with Brazil has hitherto been relatively sluggish. Korea
and Brazil are now promoting various businesses but there are no projects of
great consequence between the two countries as of yet. In this sense, the
aforementioned high-speed rail can become a flagship project for Korea-Brazil
cooperation.

In ending, Korea and Brazil should create a consensus for a strategic coopera-
tion in industrial technologies. Tentatively named “Korea-Brazil R&D Summit,”
that consists of CEOs from both countries, could be a good channel to achieve

this.
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