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Fig. 2 Style of collaboration with university
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Fig 3. Evaluation of collaboration with university
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Table 1 Collaborative R&D by firm size

Budget per Project Share of
project ) duration | public fund
(million yen)| Total budget | #of project | (month) (%)
All 14.1 62.8 4.5 13.5 17.8
100 or less 20.3 34.8 1.7 12.2 20.6
101-300 14.5 33.9 2.3 13.1 19.7
300-1000 6.8 17.9 2.7 12.8 16.8
1000 or over 14.2 226.5 16.0 16.7 9.9
2002
1 62.8 4.5
1 141
1
1
Figure 4

Fig. 4: Problems with R& D collaboration with university
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Table 2. Number of samples by timing of BSBSA

BSBSA data year | # of samples
1995 687
1996 702
1997 720
1998 759
1999 801
2000 751
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Table 3: Determinants of University Industry Collaboration in 2002

Collaboration with university in 2002 Joint R&D with university in 2002  [# of co-R& D projects|Log (co-R&D budget
(Probit) (Probit) (Negative binominal) (Tobit)
(1) (2 (3 O] (5 (6) (7) (8) (9 (10) (11) (12)
Log(employment) 0.25 0.26 -0.80 -0.75 0.28 0.27 -0.69 -0.68 -0.04 0.18 -2.08 -1.97
(0.0%) [ (0.0%) | (7.2%) [ (10.8%) [ (0.0%) [ (0.0%) | (12.8%) [ (14.8%) [ (93.7%) | (70.7%) | (12.6%) [ (14.6%)
Log(R&D investment) 0.12 0.12 0.12 0.10 0.05 0.05 0.05 0.03 0.07 0.06 0.30 0.16
0.0%) | (0.0%) | 0.0%) | 0.3%) | 9.2%) | 9.6%) | 9.2%) | (35.4%) | (8.2%) | (19.6%) | (4.8%) | (27.8%)
Log(R& D outsoucing) 0.16 0.16 0.17 0.19 0.07 0.08 0.08 0.08 0.12 0.11 1.47 141
(0.5%) | (0.5%) | (0.4%) | (0.3%) | (12.8%) | (12.1%) | (12.0%) | (14.8%) | (7.0%) | (10.6%) | (0.8%) | (1.1%)
Log(# of patent owned) 0.07 0.07 0.06 0.05 0.04 0.04 0.03 0.02 0.11 0.11 1.28 1.30
(5.6%) | (4.9%) | (10.6%) [ (18.1%) [ (22.0%) | (25.9%) | (45.3%) | (64.2%) | (4.8%) | (5.9%) | (0.4%) | (0.3%)
Separate R& D center -0.07 -0.06 -0.11 -0.11 0.04 0.03 -0.01 -0.03 0.24 0.23 -0.31 -0.28
(71.3%) | (73.2%) | (54.5%) | (56.2%) | (82.2%) | (85.1%) | (96.6%) | (86.4%) | (40.1%) | (41.6%) | (62.7%) | (65.8%)
Log(age of firm) -0.06 -1.52 -1.46 0.09 -1.24 -1.23 -0.85 -0.55 -3.62 -3.56
(57.6%) | (L4%) | (2.4%) (48.7%) | (4.7%) | (5.9%) | (21.5%) | (43.9%) | (55%) | (5.7%)
Log(emp)*log(age) 0.29 0.27 0.25 0.25 0.13 0.07 0.64 0.62
(1.7%) | (3.0%) (3.2%) | (4.2%) | (26.5%) | (56.8%) | (6.5%) | (7.3%)
Shorten lead-time of R&D 0.25 0.23 0.05 0.91
(3.7%) (6.3%) (78.1%) (3.6%)
Focus R&D theme 0.24 0.22 0.36 0.72
(4.8%) (8.2%) (6.1%) (9.3%)
Cost reduction of R&D -0.13 0.00 0.14 0.01
(35.0%) (98.0%) (55.4%) (98.2%)
Reduction of R&D staffs -0.01 -0.08 -0.18 -0.48
(96.0%) (76.3%) (64.1%) (60.2%)
Explore new research fields 0.57 0.60 0.71 117
(0.0%) (0.0%) (0.0%) (0.7%)
Identify marked needs 0.08 0.18 0.06 -0.05
(51.0%) (14.0%) (75.4%) (90.8%)
Commerciadization of R&D seeds 0.23 0.18 0.12 0.14
I (13.2%) (29.0%) (63.1%) (80.5%)
Upgrading technology foundation 0.17 -0.07 0.11 0.73
(28.4%) (67.3%) (65.8%) (19.7%)
Absorbing external technologies| 0.15 0.09 0.06 0.85
(34.3%) (57.0%) (81.2%) (11.1%)
Industry dummy yes yes yes yes yes yes yes yes yes yes yes yes
# of observations 724 724 724 724 679 679 679 679 751 751 751 751

Note: Each cell shows regression coefficient and probability > |t-value]. Bold type if it is statistically significant at 10%.
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Table 4: Determinants of UIC in 1997

Table 5: Determinants of UIC starting from 1997 to 2002

Collaboration with univ. in 1997

Started collaboration with univ

(Probit) in these 5 years (PROBIT)
1) 2 ©) 1) 2 3
Log(employment) 0.22 0.22 -0.33 Log(employment) 0.04 0.06 -0.01
(0.3%) | (0.4%) | (48.3%) (69.1%) | (49.1%) | (98.1%)
Log(R&D investment) 0.06 0.06 0.06 Log(R& D investment) 0.03 0.03 0.03
(8.6%) | (8.6%) | (8.2%) (47.1%) | (48.7%) | (49.2%)
Log(R& D outsoucing) 0.24 0.25 0.25 Log(R& D outsoucing) -0.09 -0.10 -0.10
(0.0%) | (0.0%) | (0.0%) (24.1%) | (18.9%) | (19.4%)
Log(# of patent owned) 0.10 0.10 0.09 Log(# of patent owned) -0.02 -0.01 -0.01
(2.1%) | (2.9%) | (4.1%) (77.4%) | (85.3%) | (84.3%)
Separate R& D center 0.35 0.34 0.32 Separate R& D center -1.24 -1.22 -1.23
(7.1%) | (8.4%) | (10.7%) (0.4%) | (0.4%) | (0.5%)
Log(age of firm) 0.09 -0.70 Log(age of firm) -0.23 -0.34
(47.4%) | (30.0%) (8.2%) | (67.3%)
Log(emp)*log(age) 0.15 Log(emp)*log(age) 0.02
(23.5%) (89.0%)
Industry dummy yes yes yes Industry dummy yes yes yes
# of observations 629 628 628 # of observations 575 574 574

Note: Each cell shows regression coefficient and probability > Jt-value]. Bold type if it is statistically significant at 10%.

19




Table 6: University industry collaboration and R&D productivity

Patent (by year) Patent (by age groups of firm)
1997 1998 1999 -1950 -1970 1971-

1) (2 ©)] (4 5 (6)

Log(R& D investment) 0.38 0.43 0.55 0.60 0.47 0.30
(0.0%) | (0.0%) | (0.0%) | (0.0%) [ (0.0%) | (0.0%)

L og(employment) 0.61 0.59 0.44 0.48 0.13 0.28
(0.0%) | (0.0%) | (0.0%) | (0.0%) [ (21.8%) | (7.9%)

R& D outsoucing 0.17 0.13 0.09 0.24 0.04 0.23
(1.6%) | (5.9%) | (18.7%) | (0.0%) | (61.3%) | (1.8%)

Co-R&D with Univin 1997] 1.43 0.42 2.39 11.82 -2.63 4.05
(33.7%) | (76.6%) | (6.8%) | (2.1%) [ (46.9%) | (0.8%)

Log(age of firm) 0.84 0.58 0.73 0.03 0.85 1.26
(0.1%) | (1.0%) | (0.2%) | (97.4%) | (16.6%) | (0.0%)

Co-RD in 97*Log(AGE) -0.25 0.05 -0.47 -2.94 0.94 -1.13
(54.1%) | (89.0%) | (19.3%) | (2.2%) | (34.9%) | (4.0%)

Industry Dummy yes yes yes yes yes yes

Y ear Dummy - - - yes yes yes

Number of observations 707 744 786 1188 1630 819

Note: Each cell shows regression coefficient and probability > |t-value]. Bold type if it is statistically significant at 10%.
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Table 7: University industry collaboration and production productivity level

Cross section (1997) Cross section (1998) Cross section (1999)
al firms | -1950 -1970 1971- | dlfirms| -1950 -1970 1971- | dlfirms| -1950 -1970 1971-
(1) (2) ©)] 4 ) (6) (7 (8) 9) (10) (11) (12)
Log(employment) 0.77 0.73 0.73 0.75 0.78 0.77 0.73 0.76 0.75 0.80 0.70 0.71
(0.0%) | (0.0%) [ (0.0%) | (0.0%) | (0.0%) | (0.0%) | (0.0%) [ (0.0%) | (0.0%) | (0.0%) | (0.0%) | (0.0%)
Log(capital stock) 0.18 0.23 0.23 0.14 0.17 0.23 0.20 0.11 0.18 0.21 0.22 0.13
(0.0%) | (0.0%) [ (0.0%) | (0.0%) | (0.0%) | (0.0%) | (0.0%) [ (0.1%) | (0.0%) | (0.0%) | (0.0%) | (0.0%)
Log(R& D investment) 0.05 0.05 0.04 0.06 0.05 0.02 0.04 0.09 0.09 0.05 0.08 0.11
(0.0%) | (0.1%) [ (1.3%) | (0.6%) | (0.0%) | (23.1%) | (0.6%) [ (0.1%) | (0.0%) | (2.5%) | (0.0%) | (0.1%)
Co-R&D with Univ in 1997 0.22 -0.38 0.23 0.63 0.16 -0.35 -1.18 0.69 0.14 0.26 -0.86 -0.32
(26.2%) | (65.6%) | (78.3%) | (20.0%) | (45.2%) | (69.1%) | (17.5%) | (27.5%) | (47.0%) | (78.2%) | (34.2%) | (42.9%)
LogRD*Co-R&D in 1997 0.03 0.02 0.03 0.08 0.03 0.04 0.02 0.04 0.03 0.02 0.04 0.09
(1.1%) | (31.6%) | (18.8%) | (4.5%) | (4.2%) | (10.7%) | (35.0%) | (46.3%) | (3.9%) | (36.7%) | (16.5%) | (8.5%)
Log(Age)*Co-R&D in 1997 || -0.07 0.09 -0.07 -0.32 -0.05 0.07 0.32 -0.27 -0.08 -0.10 0.20 0.04
(19.6%) | (66.3%) | (77.4%) | (5.2%) | (35.8%) | (77.1%) | (17.7%) | (22.7%) | (14.8%) | (68.3%) | (42.4%) | (77.6%)
# of observation 705 234 318 153 741 239 333 169 786 249 351 186

Note: Each cell shows regression coefficient and probability > Jt-value]. Bold type if it is statistically significant at 10%.
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Table 8: University industry collaboration and productivity growth

Growth from 1997 to 98

Growth from 1997 to 99

Growth from 1997 to 2000

1) (2) (©) (4 O] (6) (1) 8 9

Log(employment):growth]  0.49 0.49 0.49 0.60 0.59 0.58 0.50 0.50 0.49
(0.0%) | (0.0%) | (0.0%) ] (0.0%) [ (0.0%) | (0.0%) | (0.0%) | (0.0%) | (0.0%)

Log(capita stock):growth] -0.09 -0.09 -0.10 0.01 0.01 0.01 0.12 0.12 0.12
(10.0%) | (10.0%) | (8.7%) | (88.8%) | (83.8%) | (88.8%) | (0.4%) | (0.4%) | (0.5%)

Log(R& D investment): 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.01 0.01
growth (11.1%) | (13.2%) | (13.1%) | (20.5%) | (70.9%) | (70.4%) | (50.4%) | (25.3%) | (25.1%)

Co-R&D withUnivin19¢ -0.01 -0.01 0.23 -0.02 -0.03 0.55 0.02 0.02 0.54
(74.5%) | (76.5%) | (76.5%) | (45.8%) | (27.0%) | (27.0%) | (40.6%) | (44.7%) | (44.7%)

LogRD*Co-R&D in 1997 - 0.00 0.00 - 0.03 0.03 - -0.01 -0.01
growth - (76.6%) | (77.0%) - (13.7%) | (20.7%) - (34.6%) | (22.3%)

Co-R&D*Log(Age) - - -0.06 - - -0.16 - - -0.14
- - (10.8%) - - (0.1%) - - (0.8%)

Industry dummy yes yes yes yes yes yes yes yes yes

# of observations 638 638 638 705 705 705 664 664 664

Note: Each cell shows regression coefficient and probability > |t-value]. Bold type if it is statistically significant at 10%.
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