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(a) (b) (b)/(a)

115 2.4% 102 2.2% 94%
117 2.4% 109  2.4% 99%
21 0.4% 20  0.4% 101%
6 0.1% 6 0.1% 106%
333 6.9% 324 7.1% 103%
219  45% 183  4.0% 89%
235  4.8% 222 4.9% 100%
123 2.5% 118  2.6% 102%
47 1.0% 46  1.0% 104%
60 1.2% 59  1.3% 105%
77 1.6% 73 1.6% 101%
140  2.9% 133 2.9% 101%
385  7.9% 356  7.8% 98%
317 6.5% 278  6.1% 93%
128 2.6% 125  2.7% 104%
330 6.8% 318 7.0% 102%
414 8.5% 399 8.7% 102%
815 16.8% 783 17.1% 102%
605 12.4% 563 12.3% 99%
171 3.5% 168  3.7% 104%
123 2.5% 118  2.6% 102%
80 1.6% 69  1.5% 92%
4861  100% 4572 100% 100%
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32 3.6% 4 0.6% 16 2.6% 2 05% 13 4.3%
16 1.8% 9  14% 17 2.8% 12 2.8% 15  5.0%
9 10% 0 0.0% 0 0.0% 1 02% 2 0.7%
3 0.3% 1 02% 0 00% 1 02% 0 0.0%
69 7.8% 53  8.4% 29  48% 29  6.9% 27  8.9%
20  2.3% 24 3.8% 21 35% 18 4.3% 20 6.6%
50 5.7% 23 3.6% 17 2.8% 7 17% 2 0.7%
45 51% 6 0.9% S5 0.8% 6 1.4% 9 3.0%
16 18% 5 08% 5 0.8% 6 14% 1 03%
11 13% 5 08% 6 1.0% 9 21% 9 3.0%
19 2.2% 5 08% 2 0.3% 6 14% 5 17%
16 1.8% 18  2.8% 25  41% 9 21% 12 4.0%
73 83% 28  4.4% 30 5.0% 19  45% 31 10.2%
56  6.4% 26 4.1% 29  48% 42 9.9% 22 7.3%
28  3.2% 13 2.1% 9 15% 22 52% 6 2.0%
46  52% 80 12.6% 55 9.1% 27  6.4% 14 4.6%
92 10.5% 57  9.0% 59  9.8% 44  10.4% 15 5.0%
122 13.9% 99 15.6% 187 30.9% 92 21.7% 49 16.2%
79  9.0% 115 18.2% 48  7.9% 35 83% 39 12.9%
23 2.6% 40 6.3% 23 38% 16 3.8% 11 3.6%
34 3.9% 17 2.7% 10 1.7% 15 35% 1 03%
21 2.4% 5 08% 12 2.0% 5 12% 0 0.0%
880 100% 633  100% 605 100% 423 100% 303 100%
6 31% 3 18% 6 37% 0 0.0% 1 07%
7 36% 11 6.7% 3 1.8% 2 13% 2 13%
3 16% 0 0.0% 1 06% 1 07% 0 0.0%
0 00% 0 0.0% 1 06% 0 0.0% 0 0.0%
14 7.3% 20 12.2% 9 55% 6 4.0% 5 33%
6 31% 8 49% 9 55% 6 4.0% 9 6.0%
24 12.4% 10 6.1% 7 43% 4 2.6% 0 0.0%
9 47 2 12% 3 1.8% 5 33% 0 0.0%
0 0.0% 0 0.0% 4 2.4% 0 0.0% 3 2.0%
2 10% 0 0.0% 1 06% 1 07% 3 2.0%
7 36% 3 18% 6 37% 1 07% 4 2.6%
4 2.1% 6 3.7% 8 49% 7 46% 4 2.6%
13 6.7% 14 85% 16 9.8% 11 7.3% 15 9.9%
11 57% 19 11.6% 5 3.0% 12 7.9% 19 12.6%
3 16% 4 2.4% S5  3.0% 7 46% 3 2.0%
9 47 8 49% 8 49% 20 13.2% 5 33%
19  9.8% 6 37% 12 7.3% 10 6.6% 18 11.9%
26 13.5% 21 12.8% 17 10.4% 24 15.9% 24 15.9%
17 88% 14 85% 30 183% 23 15.2% 31 20.5%
4 2.1% 8 49% 4 2.4% 8 5.3% 3 2.0%
9  47% 0 0.0% 7 43% 3 2.0% 0 0.0%
0 00% 7 A3% 2 12% 0 0.0% 2 1.3%
193  100% 164  100% 164  100% 151 100% 151 100%
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Variable Obs Mean Std. Dev. Min Max

EXPART 4572 1.6406 0.8531 1 3
CAPITAL 4572 0.7135 0.4522 0 1
EXCLUS 4572 0.2977 0.4573 0 1
SUBLIC 4572 0.0978 0.2970 0 1
PATENT 4572 0.4213 0.4938 0 1
APPPAT 4572 0.1903 0.3926 0 1
UTILITY 4572 0.1041 0.3054 0 1
BRAND 4572 0.1769 0.3817 0 1
DESIGN 4572 0.0626 0.2422 0 1
KNOWH 4572 0.8268 0.3785 0 1
HARDW 4572 0.0252 0.1566 0 1
SOFTW 4572 0.0387 0.1929 0 1
SERVICE 4572 0.0024 0.0490 0 1
SEMICON 4572 0.0378 0.1908 0 1
NUCLEAR 4572 0.0007 0.0256 0 1
DRUG 4572 0.0514 0.2208 0 1
BIO 4572 0.0164 0.1270 0 1
PERCAP 4572 13718.3500 12017.8000 361 36563
INWARD 4572 0.2022 1.4283 -1.57116 5.820905
TRADEBAR 4541 0.0411 0.0301 0 0.166667
WITHHOLD 4572 0.1208 0.0458 0 0.315
TAXDIFF 4572 -0.0977 0.1100 -0.4087 0.089418
NORTHA 4572 0.2028 0.4021 0 1
EU 4572 0.1490 0.3561 0 1
CHINA 4572 0.1323 0.3389 0 1
NIES 4572 0.2673 0.4426 0 1
SEASIA 4572 0.1533 0.3603 0 1
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EXPART

Eq(1) Ea(2) Ea3) Ea(4) Eq(5) Eq(6) Ea(7) Eq(8) Eq(9) Eq(10)
CAPITAL 02484 02304 01990 02246 02037 _ 02053 _ 01972 _ 02106 02301 _ 0.2041
(5.63)*** (5.32)*** (4.63)*** (5.20)*** (4.73)*** (4.78)*** (4.58)*** (4.90)*** (5.32)*** (4.76)***
EXCLUS 01324  0.2071
(3.03)*** (4.87)***
SUBLIC -0.2289 -0.2573
(3.23)*** (3.75)***
PATENT  -0.0900 -0.1886
(2.11)** (4.70)***
APPPAT 0.0058
(0.12)
UTILITY -0.0968
(1.56)
BRAND 0.4781 0.4554
(9.20)*** (9.12)***
DESIGN 0.2407 0.4002
(3.05)*** (5.37)***
KNOWH  0.7552 0.7534
(11.97)*** (12.64)***
INWARD  -0.0681  -0.0687  -0.0617  -0.0640  -0.0632  -0.0629  -0.0667  -0.0619  -0.0624  -0.0631
(3.11)*** (3.17)*** (2.85)*** (2.95)*** (2.92)*** (2.91)*** (3.07)*** (2.86)*** (2.87)*** (2.92)***
WITHHOLD 1.1345 12222 11578 11272 11676  1.1621 12788  1.1918 09790  1.1668
(QAL)F*  (2.62)%**  (2A8)F*  (242)%%  (2.50)F*  (2A9)F%  (27A)FR* (255)FF (2.08)F%  (2.50)**
NORTHA 02549 00328 00534 00686  0.0317  0.0353  0.0489  0.0436  0.2002  0.0321
(2.34)**  (0.31) (0.50) (0.64) (0.30) (0.33) (0.46) (0.41) (1.85)*  (0.30)
EU -0.0802  -0.2281  -0.2006  -0.1887  -0.2195  -0.2176  -0.2201  -0.2085  -0.1024  -0.2190
(0.72) QO7)**  (1.82)*  (L71)*  (L99)**  (L98)**  (1.99)**  (1.89)*  (0.92) (1.99)**
CHINA 05037 05859 05545 05607 05651 05658 05310 05619 05397  0.5650
(5.65)*** (6.65)*** (6.30)*** (6.36)*** (6.42)*** (6.43)*** (6.01)*** (6.37)*** (6.11)*** (6.42)***
NIES -0.1004  -0.1254  -0.1134  -0.1040  -0.1113  -0.1072  -0.1179  -0.1104  -0.0840  -0.1114
(1.11) (1.40) (1.27) (1.16) (1.24) (1.20) (1.31) (1.23) (0.93) (1.24)
SEASIA 05733 06140 06102 05960  0.6180  0.6190  0.6139 06171 05994  0.6178
(7.11)*** (7.69)*** (7.64)*** (7.45)*** (7.74)*** (7.76)*** (7.68)*** (7.72)*** (7.48)*** (7.74)***
Y1993 -0.0452  -0.0574  -0.0591  -0.0662  -0.0664  -0.0653  -0.0510  -0.0832  -0.0631  -0.0664
(0.59) 0.77) (0.79) (0.89) (0.89) (0.88) (0.68) (1.11) (0.84) (0.89)
Y1994 01283  0.156  0.1164  0.1132  0.1158  0.1145 01205  0.1080  0.1268  0.1156
(1.80)*  (1.64) (1.66)*  (1.61) (1.65)*  (1.63) @Q71)*  (1.54) L.79% (165
Y1995 01507  0.0943 00765 00743 00786 00711 00955  0.0930  0.1180  0.0782
(2.14)**  (1.36) (1.11) (1.07) (1.14) (1.03) (1.38) (1.34) (1.69)*  (1.13)
Y1996 01415 00611 00364 00311 00423 00340 00528 00559  0.1208  0.0418
(2.02)**  (0.89) (0.53) (0.45) (0.62) (0.50) 0.77) (0.82) (1.74*  (0.61)
Y1997 02493 01553  0.262  0.1110 01263  0.1157  0.1780  0.1303  0.1782  0.1258
(B37)***  (2.15)**  (L75)*  (1.54) (1.75)*  (1.60) (46)**  (181)*  (245)**  (L75)*
Y1998 02970 02005  0.873  0.745  0.1780  0.1723 02136 01741 02377  0.1777
(A.1B)F**  (2.87)F**  (2.68)F**  (2.50)¥*  (2.55)F*  (2AT)F*  (3.0B)FR*  (249)F%  (3.37)F**  (2.55)%*
Observations 4572 4572 4572 4572 4572 4572 4572 4572 4572 4572
Log Likelihooc-3835.62  -3977.50 -3982.17 -3978.27 -3989.33 -3988.11 -3947.82 -3974.97 -3904.85 -3989.34

Absolute value of z statistics in parentheses
* significant at 10%; ** significant at 5%; *** significant at 1%
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EXPART

Ea(1) Ea(2) Ea(3) Ea(4) Eq(5) Eq(6)
CAPITAL 02504 02507 02473 02445 02472  0.2463
(5.67)*** (5.67)*** (5.60)*** (5.51)*** (5.61)*** (5.58)***
EXCLUS 01375 01354 01299 01239  0.1255  0.1239
(314 (3.00)%**  (2.97)F%%  (2.83)%**  (2.88)%**  (2.84)***
SUBLIC -0.2281  -02539  -02286  -0.2512  -0.2317  -0.2309
(3.22)%** (35T)***  (3.22)%F%%  (3.52)**F*  (327)%FF  (3.25)%**
PATENT -0.0840  -0.0972  -0.0909  -0.0872  -0.0894  -0.0904
(LO7)y**  (228)**  (2.14)**  (2.04)**  (2.10)**  (2.12)**
BRAND 0.4741 04945 04750 04770 04759  0.4736
(9.12)%**  (9.49)***  (9.15)¥** (Q.15)*** (9.16)***  (9.12)***
DESIGN 02383 02247 02405 02421 02437  0.2436
(3.02)%**  (2.85)*** (3.05)¥**  (3.06)*** (3.00)*** (3.00)***
KNOWH 07458 07715 07588  0.7653  0.7569  0.7596
(11.79)%** (12.23)%** (12.04)¥** (12.00)*** (11.99)*** (12.04)***
PERCAP 0.0000
(8.18)***
INWARD  -0.0703 -0.0612
(3.20)*** (2.82)***
TRADEBAR -3.3159
(2.68)***
WITHHOLD  1.1376 0.9471
(2.42)** (2.02)**
TAXDIFF 0.0917
(0.23)
SEMICON  -0.1950
Q.77)*
DRUG -0.3696
(2.13)**
NORTHA 02611  -0.4603 02013  0.6607  0.4764  0.3891
(2.39)%*  (354)*** (L.89)*  (5.75)*** (5.66)***  (3.19)***
EU -0.0834  -0.5440  -0.1313 03310  0.1411  0.0653
(0.74) (4.90y***  (1.19) (2.83)***  (1.59) (0.66)
CHINA 04945 07119 04342 05688 05807  0.5028
(5.54y%**  (850)*** (5.16)*** (6.93)*** (B.73)*** (5.35)***
NIES -0.1018  -0.1554  -0.1245 02105  0.0648  0.0257
(1.12) (2.05)**  (1.38) (2.24y**  (0.87) (0.35)
SEASIA 05710 07761 05474  0.6699  0.6441  0.6200
(.07 (Q.77)%**  (6.85)¥** (B.AT)*** (8.26)%** (7.83)***
Y1993 -0.0468  -0.0352  -0.0470  -0.0482  -0.0462  -0.0477
(0.62) (0.46) (0.62) (0.63) (0.61) (0.63)
Y1994 01267 01500 01309  0.1287 01269  0.1291
L.78)* (2100  (L.84)*  (1L.80)*  (L.78)*  (1.81)*
Y1995 04512 01736 01539  0.1489  0.1454  0.1486
(.15 (246)**  (2.19)%*  (2.11)**  (2.07)**  (2.11)**
Y1996 04331 01722 01466  0.1412  0.1374  0.1418
(1.89)*  (244)**  (2.00)**  (2.01)**  (L96)*  (2.02)**
Y1997 02637 02685 02525 02360 02442  0.2473
(3.56)***  (3.62)***  (3.42)F**  (3.18)*** (3.30)***  (3.35)***
Y1998 03032 02959  0.2994 02916 02949  0.2974
(G248 (A13)%**  (4.19)F**  (A.07)***  (4.13)%**  (4.16)***
Observations ~ 4572 4572 4572 4541 4572 4572
Log Likelihood -3831.78  -3809.72  -3838.53 -3811.44 -3840.46 -3842.48

Absolute value of z statistics in parentheses
* significant at 10%; ** significant at 5%; *** significant at 1%
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Appendix1. (obs=4541)
EXPART CAPITAL EXCLUS SUBLIC PATENT APPPAT UTILITY BRAND
EXPART 1
CAPITAL 0.0566 1
EXCLUS 0.0254 -0.1445 1
SUBLIC -0.0891 -0.012 0.1264 1
PATENT -0.0932 0.1162 -0.0362 0.103 1
APPPAT 0.0018 0.069 -0.0132 0.1094 0.4517 1
UTILITY -0.0032 -0.0148 -0.0035 0.0108 0.3396 0.4855 1
BRAND 0.1261 0.0011 0.1511 0.0022 0.007 0.0192 0.0834 1
DESIGN 0.1012 -0.0597 0.0863 -0.0058 0.1365 0.1665 0.358 0.1997
KNOWH 0.1894 -0.0773 0.1046 -0.1365 -0.3314 -0.1027 -0.0837 -0.0412
HARDW -0.0028 -0.025 -0.0192 0.0269 0.0467 0.0824 0.0871 0.0024
SOFTW 0.0474 0.0118 -0.0765 001 -0.0731 -0.0311 -0.0055 -0.0307
SERVICE -0.0003 0.0213 -0.0125 0.059 0.0304 0.0217 0.0418 0.0006
SEMICON -0.0322 0.0166 -0.0441 -0.0116 0.0931 0.1378 0.1164 -0.0561
NUCLEAR -0.0193 -0.0027 0.002 -0.0085 0.0127 0.0094 -0.0088 -0.0119
DRUG -0.0945 0.0585 0.12 0.1889 0.1054 0.0606 -0.0792 0.1048
BIO -0.0548 0.0209 -0.0089 0.1024 0.0712 0.0867 -0.0386 -0.0374
PERCAP -0.0825 0.0836 -0.0342 0.1913 0.2564 0.1334 0.007 -0.0882
INWARD 0.0599 -0.0592 0.0425 -0.121 -0.1936 -0.0947 -0.0078 0.0478
TRADEBAR  -0.1307 0.0396 0.0029 0.0981 0.1962 0.1017 0.0296 -0.0677
WITHHOLD 0.0173 -0.0404 0.0174 -0.05 -0.1189 -0.0744 -0.0234 -0.0129
TAXDIFF -0.048 0.0925 -0.0665 0.1227 0.2197 0.1154 -0.003 -0.0362
NORTHA -0.0199 0.0633 -0.0564 0.1266 0.1777 0.0715 0.0022 -0.0672
EU -0.0909 0.0605 0.0137 0.1065 0.1303 0.0967 -0.0183 -0.0059
CHINA 0.1316 0.0089 -0.0854 -0.0858 -0.0661 -0.0334 0.0039 0.0867
NIES -0.0844 -0.0584 0.0585 -0.0751 -0.0341 -0.0313 0.0527 -0.0053
SEASIA 0.1484 -0.0598 0.0335 -0.0632 -0.19 -0.0893 -0.0362 0.0049
DESIGN KNOWH HARDW SOFTW SERVICE SEMICON NUCLEAR DRUG
DESIGN 1
KNOWH 0.0653 1
HARDW 0.0278 -0.0856 1
SOFTW -0.0097 0.026 0.1631 1
SERVICE 0.0058 -0.0248 0.1061 0.1752 1
SEMICON 0.0009 -0.1552 0.1876 0.0729 0.1306 1
NUCLEAR -0.0066 -0.0109 -0.0041 -0.0052 -0.0013 -0.0051 1
DRUG -0.0558 -0.0736 -0.0374 -0.0467 -0.0114 -0.041 -0.006 1
BIO -0.0263 -0.1417 -0.0209 -0.0261 -0.0064 -0.0168 -0.0033 0.1504
PERCAP -0.0518 -0.3295 0.0843 0.1127 0.033 0.1365 0.0328 0.1049
INWARD 0.0337 0.2434 -0.0553 -0.0955 -0.0277 -0.1061 -0.0211 -0.0983
TRADEBAR  -0.0583 -0.2353 0.0506 0.0734 0.0251 0.0981 0.0276 0.0411
WITHHOLD  -0.0055 0.127 -0.0147 -0.0448 -0.0062 -0.0173 -0.0117 -0.0459
TAXDIFF -0.0465 -0.2632 0.069 0.0736 0.0087 0.09 0.0373 0.0891
NORTHA -0.0473 -0.2708 0.0818 0.0843 0.0306 0.1304 0.0295 0.0438
EU -0.0307 -0.1277 -0.0197 0.0252 -0.0079 -0.0375 0.0134 0.1176
CHINA 0.0513 0.1143 -0.0178 -0.0421 -0.0193 -0.0713 -0.0101 -0.0527
NIES 0.0196 0.0834 0.0033 0.0035 0.0105 0.0453 -0.0156 -0.0686
SEASIA 0.013 0.1504 -0.0378 -0.0546 -0.0087 -0.0532 -0.011 -0.0576
BIO PERCAP INWARD TRADEBAR WITHHOLD TAXDIFF NORTHA EU CHINA NIES
BIO 1
PERCAP 0.1232 1
INWARD -0.0827 -0.7732 1
TRADEBAR 0.0929 0.6687 -0.6407 1
WITHHOLD  -0.0268 -0.3155 03771 -0.0796 1
TAXDIFF 0.1046 0.6916 -0.5208 05291 -0.31 1
NORTHA 0.0973 0.7163 -0.4374 0475 -0.2301 0.7024 1
EU 0.0629 0.3508 -0.3567 0.3536 -0.1817 0.1959 -0.2109 1
CHINA -0.0457 -0.4241 0.2682 -0.3881 -0.1781 0.1311 -0.1986 -0.1633 1
NIES -0.0592 -0.1379 -0.0999 0.1826 0.1214 -0.292 -0.3073 -0.2527 -0.2379 1
SEASIA -0.0506 -0.4276 0.3514 -0.4149 0.1727 -05508 -0.2164 -0.1779 -0.1675 -0.2593
TRADEBAR 4521 4521
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Abstract

The objective of this paper is to study the factors which affect firms’ decision between
licensing and foreign direct investment (FDI) as a means of exploiting their
technological advantages over national boundaries. We use the dataset obtained from
the series of a survey titled "Trends in Technology Exports from Japan" conducted by
NISTEP. The analysis, made with both descriptive and empirical approaches, shows that
“license VS. FDI” choice is influenced by various factors represented by the
characteristics of exporting firms, exported technology and importing countries. For
instance, patented technology is more likely to be licensed while technology with
provision of know-how tends to be exported to subsidiaries. Inward FDI restrictions of
host countries are found to affect negatively to FDI, but withholding tax rate charged on

royalty payments by the host country influences positively.
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