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Table 3 Random-effects GLS regression result (DV: Knowledge recombination potential, , ;)

A5 PR 1 A 2 PR 3 FHH 4 HEHY 5
) -0.054 -0.044 -0. 100 -0.035 -0.090
xR
(0.127) (0.100) (0.080) (0.101) (0.082)
T 0.155 0.131 0.037 0. 140 0.049
NIA
(0.122) (0.098) (0.080) (0.099) (0.082)
0.002** 0.002** 0.002 *** 0.002 ** 0.002 **
A AE S
(0.001) (0.001) (0.001) (0.001) (0.001)
. 0.060 * 0.096 *** 0.089 *** 0.081 ** 0.081 ***
IRVES T
(0.034) (0.031) (0.027) (0.031) (0.028)
o 0.030 0.031 0.006 0.043 0.015
WE k2
(0.031) (0.026) (0.022) (0.027) (0.023)
o 0.028 0.022 0.030 0.019 0.028
BT K 2 0
(0.049) (0.045) (0.040) (0.045) (0.040)
) -0.009 0.003 0.014 —0.000 0.012
AgRRCIE &
(0.050) (0.048) (0.044) (0.048) (0.044)
0.001 -0.0003 ~0.001 ~0.001 —0.001
Al RAE
(0.001) (0.001) (0.001) (0.001) (0.001)
AR R AP AE Included Included Included Included Included
FARFIR 0.230 *** 0.357 *** 0.314 *** 0.404 ***
ZHEE (0.057) (0.058) (0.064) (0.064)
IR 4% —2.379 *** —2.162%**
rhL 3 (0.445) (0.453)
BRI 3.132%** 2.866 "
FEER > R (.o 783) Eo 785)
) 265 F L B ' '
WURHIF K 0.003 0.002
GRSy (0.004) (0.004)
bk 2.521 "+ 1.702 **
i B (.o 825) (6 822)
- 1.543 1.233* 1.426 1.051*" 1.290 **
(0.180) (0.173) (0.164) (0.185) (0.179)
R? 0.323 1 0.553 9 0.761 4 0.569 8 0.750 4
Wald chi2 22.32 54.38 130.07 62.70 131.81
N 251 251 251 251 251

E: "p<0.10, **p< 0.05, ***p<0.01, standard errors in parentheses.
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Fig. 2 The moderating effect of centralization of knowledge networks
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Table 4 Random-effects negative binomial regression result

PR 1 R 2 TR 3 iR 4 PR 5 B 6
K725 T — ;
FARFREHB S, ,, HARAH, ,,
B -0.054 ~0.044 -0.301 -0.302 -0.292 -0.291
Wi
(0.127) (0.100) (0.249) (0.253) (0.247) (0.252)
_— 0.155 0.131 -0.422* ~0.469 * -0.431* -0.473*
NI
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0.030 0.031 0.127 ** 0.113 ** 0.136 ** 0.120**
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Fig. 3 The moderating effect of R&D stars
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Abstract ; Existing literature found that firms with more diversified technological knowledge performance better
in technological innovation, because technological innovation is the result of technological knowledge recombi-
nation, and diversified knowledge can facilitate this recombination. However, this study argues that the posi-
tive relationship between knowledge diversity and technological knowledge recombination may not be inevita-
ble ;rather, the relation may depend how technological knowledge is distributed across R&D projects and R&D
personnel. When firms distribute both high-frequency-used and low-frequency-used technological knowledge
across R&D projects, the cognitive costs of technological knowledge recombination for R&D personnel de-
crease, and the novelty of innovation increase. Moreover, when firms have more R&D stars who engage in both
academic research and technological research activities, their ability to digest, absorb, and integrate diversi-
fied technological knowledge is improved. Both conditions contribute to firm innovation. Specifically, the high-
er the degree centralization in intra-firm technological knowledge networks and the more R&D stars a firm has,
the greater the contribution of diversified technological knowledge to knowledge recombination, which in turn
benefits firm technological innovation. The analysis, based on 58 global biopharmaceutical firms that rank a-
mong the topinvention patents, supports the above hypothesis. This study introduces knowledge distribution as
a boundary condition into the model of technological knowledge diversification, recombination, and technologi-
cal innovation for the first time, thereby deepening the theory of technological innovation based on knowledge
combination. Finally, practical managerial suggestions for technological innovation are proposed from the per-
spective of knowledge distribution management.
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