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Abstract

The research on firms affiliated with a business group has become important in Japan,
given the recent institutional reforms enabling/facilitating the establishment of pure
holding companies, breaking-up of a firm, consolidated financial accounting and
consolidated tax treatment. This paper analyzed the structure and performance of the
group firms from 1997 to 2008, based on their panel data newly constructed from the
Basic Survey of Japanese Business Structure and Activities . We classify the firms into 4
types: a head quarter firm (HQ), a partially owned firm (PO), a wholly owned firm (WO)
and an independent firm (SA). Major findings are as follow: (1)The share of independent
firms in terms of the patent stocks amounts to 4 % of those owned by all these types of
firms in Japan, which is lower than those in the US and Europe (US>Europe>Japan).
The share of WOs in Japan is 6% and the lowest (Europe>US>Japan). The share of POs
is 8% and equal to that of Europe, while it is 0 % in the US.(2)The share of WOs in terms
of employment and R&D has been increasing in Japan, due to the establishment of pure
holding companies and the introduction of consolidated tax system. Many POs have
become WOs in this process. (3)Controlling for age and sectors, HQ>PO>SA=WO for
research intensity (R&D/Sales), and HQ>PO>SA>WO for patent intensity (patent
stocks/assets). These results are consistent with the view that a PO has a stronger
incentive for R&D due to stronger protection of its intellectual property rights, relative to
a WO and it has an advantage of the access to internal capital market, relative to a SA.
(4)If we compare the sales growth of a given segment across four types of the firm,
HQ>PO>WO>SA, controlling for the segment age and the firm age. (5)Listed firms
account for 80 % of R&D in Japan, which is larger than the corresponding shares in
Europe and the US. The listed firms, however, do not grow any faster than the unlisted
firms, controlling for the segment age and the firm age.We have not been able to obtain
robust results for the effects of the changes of the types of firms and technology
spillovers within a business group, which is left for future research agenda.
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#1. PEESBELZEDSAE (20004F)

23

#firm Average # segment
Wholly- Partly-
Headquarter Wholly- —iPartly-owned} ¢ i atone | Total |79 Gwned owned St
owned Affil. Affil. arter . . alone
Affil.  Affil.
10 B% 1 (25%) 1 (25%) 2 (50%) 4 1.0
20 #E 1 (33%) 2 (67%) 3 1.0 1.0
30 - KEEERE 2 (100%) 2 1.0
51 #i% 9 (14%){ 10 (16%) 7 (11%) 37 (59%) 63 1.8 1.2 1.3 1.4
_eoEERxX __ __ _____1_ 57 (15%) ¢ 56 (14%): 42 (11%); 232(60%) : 387 12 12 13 13
90 B 230 (16%) | 192 (14%): 153 (11%): 839 (59%) 1,414 14 1.2 1.3 1.2
101 ;EiRERe BEE- & -1 (E 2 38 (24%) i 15 (9%) 26 (16%) 81 (51%) 160 1.9 1.4 1.5 1.6
102 A% - AHEE AEA 14 (29%) 1 (2%) 9 (19%) 24 (50%) 48[ 15 1.0 1.1 1.5
111 B4 - $hiE - bRl - R R 10 (17%) ¢ 17 (29%): 10 (17%) 22 (37%) 59 2.4 1.7 2.1 1.7
112 #¥- — w4 th 19 (22%){ 10 (11%) 2 (2%) 57 (65%) gs| 2.7 1.7 1.0 1.4
119 Z D D T % 57 (28%) ! 27 (13%): 21 (10%) 99 (49%) 204 1.9 1.5 1.7 1.5
120 FKAR - Z D fth D Kk 4 5L 71 (20%) i 68 (19%)! 24 (7%) 192 (54%) 355 1.3 1.1 1.2 1.2
130 &4 - &k - K& 28 (18%) ! 20 (13%)i 19 (12%) 93 (58%) 160 1.5 1.2 1.5 1.5
140 RE - K55 30 (17%) ! 20 (11%): 15 (8%) 116 (64%) 181 15 1.6 1.2 1.4
151 /8L - R 35 (29%) ! 12 (10%)i 20 (17%) 53 (44%) 120 1.7 1.7 1.5 1.4
152 #IN T & 59 (18%) ! 37 (12%)i 48 (15%): 176 (55%) 320 1.8 1.6 1.6 1.5
160 EM/RI - [=] B8 & EE 3 121 (20%) | 69 (12%) i 45 (8%) 360 (61%) 595 1.2 1.1 1.2 1.2
171 {EFEH - B L F T ER A 31 (28%) ! 13 (12%)! 30 (27%) 37 (33%) 111 1.8 1.7 2.2 1.5
172 ERIEETEH S 50 (26%){ 34 (18%): 51 (27%) 57 (30%) 192 2.8 1.8 1.7 1.6
173 JHAE N T & & - & - 0 52 (36%) ! 15 (10%) 9 (6%) 67 (47%) 143 2.0 1.8 1.3 1.5
174 BEES 51 (24%) ! 26 (12%): 30 (14%): 108 (50%) 215 1.9 1.3 1.4 1.5
179 ZD D ILFE T XS 71 (27%) ! 37 (14%) i 39 (15%)! 118 (45%) 265 1.8 1.5 1.7 1.7
181 HiHFER XK 6 (24%) 3 (12%) 7 (28%) 9 (36%) 25| 24 2.3 1.7 1.9
189 DD HME & - AR E M 5 (17%) 5 (17%) 6 (20%) 14 (47%) 30 1.8 2.4 1.8 1.6
190 TS RAFyIE & 149 (22%){ 120 (17%): 121 (18%): 298 (43%) 688 1.6 1.3 1.4 1.5
200 I LELG 42 (29%) 28 (20%)i 16 (11%) 57 (40%) 143 1.8 1.3 1.4 1.3
210 GO LE-RRAZ-ER 6 (15%) 4 (10%) 6 (15%) 24 (60%) 40 1.3 1.0 1.0 1.2
221 ASR-RIE S 21 (20%) ! 31 (29%): 22 (21%) 32 (30%) 106 1.9 1.2 1.4 1.2
222 AV~ -RIE G 42 (18%) ¢ 20 (8%) 33 (14%) | 145 (60%) 240 15 1.4 1.3 1.3
229 TOMDEE-THRGA 46 (22%){ 24 (12%)i 29 (14%)! 109 (52%) 208 1.9 1.4 1.2 1.3
231 Sk - FHEH - S+ 61 (31%): 20 (10%): 39 (20%) 74 (38%) 194 1.8 1.5 1.5 1.4
232 HEEBHE M- T Dt DX R & 36 (17%) i 30 (14%)! 29 (13%){ 122 (56%) 217 1.8 1.4 1.5 1.3
241 EBEE MR- FRE 12 (22%)+ 12 (22%) ¢ 13 (24%) 18 (33%) 55 2.3 1.7 1.5 1.9
242 EHKERBMI M 67 (25%)! 52 (19%){ 51 (19%)! 103 (38%) 273 21 1.4 1.6 1.4
251 BEA-EERERER M 62 (19%) ! 46 (14%)! 41 (13%){ 178 (54%) 327 1.9 1.5 1.5 1.7
259 T DD EEH & 153 (23%) ! 74 (11%){ 66 (10%): 381 (57%) 674 1.8 1.6 1.4 1.5
261 £ E /N THEH 49 (20%) ! 35 (14%): 29 (12%)! 136 (55%) 249 23 1.7 1.5 1.5
262 FFiKE E P 107 (24%){ 49 (11%)i 34 (8%) 250 (57%) 440 21 1.5 2.0 1.8
269 T Dth DA - RER 7 & 217 (23%) | 140 (15%)! 98 (10%): 482 (51%) 937 1.8 1.6 1.6 1.6
271 EXRESKMRE 90 (22%) ! 78 (19%)i 47 (12%): 192 (47%) 407 1.9 1.7 1.7 1.7
272 REFESHMRE 18 (14%): 36 (28%): 14 (11%) 61 (47%) 129 2.4 1.6 1.5 2.0
279 TN ES Wz E 46 (19%) i 63 (26%) ! 46 (19%) 89 (36%) 244 1.8 1.7 1.9 1.6
281 [REEEH MR E R EX 130 (26%) | 134 (27%) i 69 (14%)! 172 (34%) 505 2.3 1.8 2.0 1.8
291 EBFE R -T/INAR 169 (23%) ! 259 (35%)! 111 (15%) 208 (28%) 747 1.8 1.4 1.4 1.6
301 BENE - FIME S 254 (28%) ! 142 (16%)! 128 (14%){ 372 (42%) 896 2.3 1.7 1.6 1.9
309 D fth DA AR E 55 (24%): 38 (17%)! 33 (15%) 99 (44%) 225 2.2 1.6 1.8 1.9
312 FEHHWFE- LR 13 (17%) ¢ 24 (31%) 9 (12%) 31 (40%) 771 25 2.0 1.6 1.7
(320 ZToMDEEER | 132 (24%) i_ 103 (19%): _ 56 (10%): _259 (47%) i 550 _ 14 _ 14 _ 16 _ _13_
330 BER-HR-EBIE-KEE 19 (18%) 6 (6%) 13 (13%) 66 (63%) 104
370 @15 - EE - BUEX 5 (38%) 8 (62%) 13
390 fEHRY—ER%E 64 (5%) | 342 (27%)i 212 (17%)! 654 (51%) 1,272 11 1.3 1.1 1.2
413 #FE%E 14 (14%) 5 (5%) 8 (8%) 70 (72%) 97 2.3 1.8 2.2 1.8
414 HhR % 21 (16%)! 13 (10%): 10 (8%) 89 (67%) 133 1.4 1.2 1.3 1.3
480 E#gik 8 (13%)! 17 (28%) 5 (8%) 30 (50%) 60 1.2 1.5 1.2
490 NS 968 (15%) ! 1150 (18%): 775 (12%): 3515 (55%) 6,408 15 1.2 1.4 1.3
550 /NFEE 226 (6%) i 681 (19%): 464 (13%): 2152 (61%) : 3,523 1.4 1.4 1.4 1.2
610 £@h-RI&ZE 5 (5%) 18 (19%) i 13 (14%) 60 (63%) 96
680 FENFEZE 3 (7%) 11 (24%) 4 (9%) 28 (61%) 46 1.0
693 B EI5E 1 (100%) 1
710 BREIE 25 (6%) 63 (15%)! 54 (13%){ 280 (66%) 422 1.0 1.0 1.0 1.1
720 KREE-7RTIL- T DHDTE AR 1 (3%) 7 (21%) 8 (24%) 17 (52%) 33 1.0
760 HE 3 (23%) 10 (77%) 13 1.5
806 TH AL -HMERET ¥ 1 (33%) 2 (67%) 3
808 BEE % 1 (3%) 6 (21%) 7 (24%) 15 (52%) 29
809 TUU=TULT ¥ 5 (9%) 23 (43%) ! 10 (19%) 15 (28%) 53] 2.0 2.0 1.3 1.5
810 MR -FARE % 1 (9%) 3 (27%) 3 (27%) 4 (36%) 11 1.0 1.0 1.0
821 #LiE%k 1 (10%) 2 (20%) 7 (70%) 10 1.0
831 FRITE 1 (14%) 2 (29%) 1 (14%) 3 (43%) 71 1.0 1.0 1.0
880 MIMEEX 13 (5%) 35 (14%) ! 55 (22%) i 149 (59%) 252 1.0 1.0 1.0
904 BMH—E X% 1 (5%) 8 (40%) 2 (10%) 9 (45%) 20 1.0 1.3
909 TARTLA% 2 (100%) 2
930 ZDhDH—EXRE 39 (3%) | 347 (26%) i 208 (16%)! 738 (55%) 1,332 1.2 1.3 1.4 1.2
Total 4,438 (16%) 4,992 (18%) {3,612 (13%) {14,613 (53%) | 27,655



2. MRS A 3% (1997-2008)

Tier Obs. %
Ist-tier | 66,272 94.66
2nd-tier | 3,617 5.17
3rd-tier 118 0.17

Total 70,007 100

K3 FRBELREOLBELEEDI LT

Wholly-  [Partly-
:eadquart owned |owned :Za:: Total
Afl, Afl,
LEEEH 29% 1.1% 4.0% 0.0% 5.3%
HEEH 76% 8.1% 21% 0.0% 35%
REFIH 92% 31% 44 0.0% 80%
RREXE 93% 25% 48% 0.0% 80%
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F4. HEFHHERL R&D Intensity

R&D expenditure / Sales

(€] 2 3 (4) ) (6)
1 (Holding company) 0.386 0.232 0.252 0.241 -0.171 -0.28
[1.454] [0.896] [0.912] [0.885] [-0.907] [-1.246]
(R&Dyq / Salesyo) (t-1) -0.001 -0.002 * -0.002 * 0 0
[-1.478] [-1.723] [-1.716] [0.100] [0.089]
(R&Dyq / Salespp) (t-1) -0.001 -0.001 -0.001 0 0.001
[-1.153] [-0.689] [-0.699] [0.308] [0.601]
Main Business of the Group -0.039 -0.087 * -0.087 * -0.063 * -0.042
[-0.795] [-1.680] [-1.670] [-1.825] [-1.219]
Main Business of the Apex 0.154 = 0.013 0.009 0.08 = 0.052
[2.823] [0.220] [0.156] [2.169] [1.392]
Headquarter 0.382 0.257 **= 0.245 **= 0.243 **= -0.005 -0.008
[21.258] [12.921] [9.990] [9.873] [-0.276] [-0.324]
Wholly-owned Affil. 0.019 0.021 0.107 *== 0.11 *= -0.101 = -0.154 =
under non-HD [1.228] [0.858] [2.826] [2.895] [-2.223] [-2.440]
Wholly-owned Affil. -0.187 -0.187 -0.084 -0.052 0.322 0.435
under HD [-0.599] [-0.649] [-0.244] [-0.146] [1.081] [1.151]
Partly-owned Affil. 0.077 == 0.087 ** 0.19 *== 0.193 ** -0.002 -0.022
[4.757] [3.052] [4.979] [5.023] [-0.040] [-0.427]
1 (Change in -0.179 *=== -0.173 *=== -0.169 *=* -0.02 -0.017
Ownership to HQ) [-8.769] [-5.386] [-5.202] [-1.438] [-0.787]
1 (Change in Ownership -0.011 -0.029 -0.03 -0.027 -0.027
to WO under non-HD) [-0.228] [-0.445] [-0.455] [-0.708] [-0.594]
1 (Change in Ownership 0.298 0.201 0.175 -0.05 -0.118
to WO under HD) [0.922] [0.658] [0.563] [-0.149] [-0.328]
1 (Change in -0.034 -0.042 -0.036 -0.084 -0.11 *
Ownership to PO) [-0.480] [-0.427] [-0.362] [-1.627] [-1.650]
1 (Change in -0.03 = 0.01 -0.001 -0.015 ~* -0.043 *
Ownership to SA) [-2.767] [0.319] [-0.048] [-1.791] [-1.664]
1 (Listed) 0.739 = 0.994 = 0.994 = 0.073 ** 0.118 **=
[17.508] [17.893] [17.796] [2.340] [2.811]
In(Firm Age) 0.073 = 0.051 = 0.091 0.093 -0.027 -0.04
[8.372] [4.934] [5.328] [5.365] [-1.249] [-1.344]
In(# segment, t-1) 0.081 == -0.003
[2.589] [-0.162]
In(# segment) 0.103 =
[2.435]
HHI (sales, t-1) -0.046 0.015
[-0.889] [0.418]
HHI (sales) -0.037
[-0.543]
Observation 149,210 122,592 68,945 67,930 122,592 68,945
Adj. R-Squared 0.27 0.30 0.25 0.25 0.01 0.01
Regression Method OLS OLS OLS v FXE FXE

Note. Figures in square brackets are standard errors.
(R&D/Sales), # segment, and HHI of segment are instrumented with the 1 period lagged variables of the 3 variables.

Dummy variables of yearxindustry are included in each regression, but their coefficients are not reported.

p<0.10, ** p<0.05, and *** p<0.01.



5. HESHAEE2. Patent / Asset Ratio

Number of Patent / Assset

@) 2 (©) (4) ®) (6)
1 (Holding company) 0.112 0.383 0.444 0.443 -0.02 -0.004
[0.925] [1.318] [1.283] [1.184] [-0.123] [-0.020]
(R&Dyyq / Salesyo) (t-1) -0.001 = -0.002 *== -0.002 *= 0 0
[-2.405] [-3.680] [-3.479] [0.210] [0.421]
(R&Dyq / Salespp) (t-1) -0.003 *** -0.004 == -0.004 === 0 -0.001
[-6.064] [-5.771] [-5.590] [-0.664] [-0.850]
Main Business of the Group -0.069 = -0.072 = -0.068 * -0.068 ** -0.071 =
[-2.105] [-2.035] [-1.647] [-2.537] [-2.476]
Main Business of the Apex 0.085 = 0.046 0.044 0.055 = 0.05
[2.349] [1.218] [1.002] [1.874] [1.606]
Headquarter 0.281 === 0.195 === 0.183 == 0.18 *= 0.05 * 0.069 ==
[27.324] [13.194] [10.241] [9.056] [3.054] [3.681]
Wholly-owned Affil. -0.022 *= -0.022 -0.043 * -0.04 0.026 0.042
under non—-HD [-4.430] [-1.528] [-1.805] [-1.435] [0.687] [0.844]
Wholly-owned Affil. -0.075 -0.407 -0.466 -0.388 0.259 0.341
under HD [-0.581] [-1.301] [-1.147] [-0.770] [1.246] [1.355]
Partly-owned Affil. 0.043 = 0.097 ** 0.132 *=* 0.133 *==* 0.028 0.053
[6.351] [4.998] [4.630] [4.191] [0.945] [1.337]
1 (Change in -0.131 == -0.119 === -0.109 == -0.016 -0.027
Ownership to HQ) [-6.802] [-5.083] [-4.137] [-1.140] [-1.628]
1 (Change in Ownership 0.072 = 0.111 = 0.139 === -0.015 -0.011
to WO under non-HD) [2.380] [2.525] [2.698] [-0.563] [-0.300]
1 (Change in Ownership 0.655 * 0.656 * 0.524 -0.048 -0.097
to WO under HD) [2.020] [1.815] [1.251] [-0.305] [-0.528]
1 (Change in 0.083 0.081 0.104 0.067 * 0.062
Ownership to PO) [1.507] [1.079] [1.276] [1.691] [1.119]
1 (Change in 0.023 * 0.016 0.041 * 0.018 0.02
Ownership to SA) [1.750] [0.829] [1.706] [1.433] [1.243]
1 (Listed) 0.272 ** 0.356 *** 0.308 *+* 0.036 0.054
[8.772] [8.080] [6.407] [1.523] [1.520]
In(Firm Age) 0.054 0.07 = 0.084 0.08 ** -0.013 -0.015
[17.191] [8.994] [6.980] [5.683] [-0.600] [-0.487]
(R&D/Sales) (t-1) 18.361 **= 17.986 ** 2.617 *== 2.796 =
[27.842] [25.135] [4.869] [4.663]
(R&D/Sales) 0.207 *=*
[21.933]
In(# segment, t-1) 0.098 *+* 0.016
[4.296] [1.005]
In(# segment) 0.129 ==
[3.764]
HHI (sales, t-1) -0.012 -0.007
[-0.309] [-0.270]
HHI (sales) 0.017
[0.296]
Observation 311,960 101,153 66,598 54,563 101,153 66,598
Adj. R-Squared 0.13 0.22 0.19 0.18 0.02 0.02
Regression Method OLS OLS OLS [\ FXE FXE

Note. Figures in square brackets are standard errors.
(R&D/Sales), # segment, and HHI of segment are instrumented with the 1 period lagged variables of the 3 variables.

Dummy variables of yearxindustry are included in each regression, but their coefficients are not reported.

p<0.10, ** p<0.05, and *** p<0.01.



6. HEFHRE 3. Capital / Labor Ratio

Capital / Labor

@) 2 (©) (4) ®) (6)
1 (Holding company) -0.949 -1.323 -1.146 -0.954 -0.371 -0.426 *

[-1.066] [-0.910] [-0.728] [-0.620] [-1.699] [-1.808]
(R&Dyyq / Salesyo) (t-1) -0.005 -0.017 = -0.024 == 0.006 0.011
[-1.500] [-2.518] [-3.902] [1.465] [1.348]
(R&Dyq / Salespp) (t-1) -0.029 ** -0.037 ** -0.036 *= 0.001 0.003
[-6.493] [-6.192] [-5.835] [0.227] [0.673]
Main Business of the Group 0.735 = 0.101 0.172 0.129 0.033
[2.297] [0.307] [0.477] [0.885] [0.222]
Main Business of the Apex -0.291 -0.216 -0.388 -0.13 -0.108
[-0.853] [-0.622] [-1.017] [-0.883] [-0.750]
Headquarter 1.782 = 1.289 1.213 *== 1.201 *= 0.204 = 0.134
[20.659] [11.248] [9.384] [8.575] [2.255] [1.342]
Wholly-owned Affil. -0.98 ** -0.685 *** -0.018 0.123 -0.339 -0.342
under non—HD [-12.567] [-4.822] [-0.090] [0.568] [-1.490] [-1.193]
Wholly-owned Affil. -0.534 -0.513 -0.628 -0.244 0.136 0.103
under HD [-0.547] [-0.330] [-0.363] [-0.134] [0.309] [0.197]
Partly-owned Affil. -0.281 *= 0.285 * 0.817 * 0.908 *+* 0.015 0.038
[-3.407] [1.825] [4.042] [4.171] [0.086] [0.173]
1 (Change in -0.412 == -0.393 ** -0.344 * -0.13 * -0.121
Ownership to HQ) [-2.700] [-2.332] [-1.859] [-1.727] [-1.456]
1 (Change in Ownership 0.891 = 0.926 = 0.86 ** 0.296 * 0.337
to WO under non-HD) [3.026] [2.498] [2.090] [1.689] [1.513]
1 (Change in Ownership 3.851 = 4.09 = 3.496 0.762 0.8
to WO under HD) [2.096] [2.307] [2.075] [1.270] [1.328]
1 (Change in 0.268 1.024 = 0.536 0.056 0.203
Ownership to PO) [0.630] [1.879] [0.981] [0.253] [0.714]
1 (Change in 0.174 0.173 0.426 * -0.026 -0.084
Ownership to SA) [1.326] [1.075] [2.291] [-0.361] [-0.976]
1 (Listed) 2.996 *+* 3.784 ** 3.853 ** -0.015 0.111
[12.499] [12.743] [12.157] [-0.084] [0.562]
In(Firm Age) 1.324 0.942 = 0.556 ** 0.507 = -0.008 0.036
[28.535] [11.669] [5.213] [4.259] [-0.050] [0.201]
(R&D/Sales) (t-1) 31.251 *== 29.737 == -0.355 -1.16
[7.933] [7.081] [-0.155] [-0.489]

(R&D/Sales) 0.322 *=*

[5.845]
In(# segment, t-1) 0.556 *+* -0.142 ~

[3.384] [-1.785]

In(# segment) 0.758 ==

[3.180]

HHI (sales, t-1) 0.741 *== -0.162
[2.758] [-1.214]

HHI (sales) 0.938 =

[2.468]

Observation 294,035 101,744 70,596 58,303 101,744 70,596
Adj. R-Squared 0.15 0.18 0.17 0.18 0.03 0.03
Regression Method OLS OLS OLS v FXE FXE

Note. Figures in square brackets are standard errors.
(R&D/Sales), # segment, and HHI of segment are instrumented with the 1 period lagged variables of the 3 variables.

Dummy variables of yearxindustry are included in each regression, but their coefficients are not reported.

p<0.10, ** p<0.05, and *** p<0.01.
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variable [ N mean  sd mn p50 max | [ N mean sd min  p50  max
Growth rate of sales 164,811 -0.63 18.80 -59.38 0 56.53
Main Business of the Firm (t-1) 182,489 0.21 0.41 0 0 1
Headquarter 227,869 0.26 0.44 0 0 1
Wholly-owned Affil. 227,869 0.15 0.35 0 0 1
Partly-owned Affil. 227,869 0.12 0.33 0 0 1
1 (Listed) 227,869 0.07 0.25 0 0 1
In(Sales, t-2) 136,064  8.68 1.41 3.69 8.40 16.26
In(Firm Age) 226,782 3.63 0.58 0 3.78 5.10
In(R&D/Sales) (t-2) 163,108 0.01 0.02 0 0.00 2.25
In(R&D/Sales) 227,869 0.01 0.02 0 0 1.93
1 (# segment=1& not main business, t-1) 188,738 0.47 0.50 0 0 1
In(# segment, t-1) 185,846 0.52 0.55 0 0.69 2.71
In(# segment) 227,869 0.54  0.55 0 0.69 2.71
1 (segment is firstly observed in 1991 or 1994) 227,869 0.58 0.49 0 1 1
In(Segment age) 227,869 0.50 0.80 0 0 2.64
Model (1) Model (7)
Growth rate of sales 42,678 -0.32 18.45 -59.38 0.24 56.53 31,920 0.38 18.00 -59.30 0.87 56.52
Main Business of the Firm (t-1) 42,678 0.25 0.44 0 0 1 31,920 0.28 0.45 0 0 1
Headquarter 42,678 1 0 1 1 1 31,920 1 0 1 1 1
Wholly-owned Affil. 42,678 0 0 0 0 0 31,920 0 0 0 0 0
Partly-owned Affil. 42,678 0 0 0 0 0 31,920 0 0 0 0 0
1 (Listed) 42,678 0.26 0.44 0 0 1 31,920 0.26 0.44 0 0 1
In(Sales, t-2) 31,928 9.64 1.63 5.64 9.42 16.26 31,920 9.64 1.63 5.64 9.42 16.26
HQ |In(Firm Age) 42,628 3.92 0.35 0 395 491 31,920 394 034 0 397 491
In(R&D/Sales) (t-2) 34,246 0.02 0.02 0 001 0.53 31,920 0.02 0.02 0 0.01 0.49
In(R&D/Sales) 42,678 0.02 0.03 0 001 0.79 31,920 0.02 0.03 0 001 0.79
1 (# segment=1& not main business, t-1) 39,399 0.36 0.48 0 0 1 31,920 0.37 0.48 0 0 1
In(# segment, t-1) 39,399 0.69 0.60 0 0.69 2.20 31,920 0.68 0.60 0 0.69 2.20
In(# segment) 42,678 0.69 0.60 0 0.69 2.20 31,920 0.67 0.60 0 0.69 2.20
1 (segment is firstly observed in 1991 or 1994) 42,678 0.76 0.42 0 1 1 31,920 0.78 0.41 0 1 1
In(Segment age) 42,678 0.37 0.73 0 0 2.64 31,920 040 0.78 0 0 2.64
Growth rate of sales 21,807 0.00 19.86 -59.38 0.55 56.53 16,023 0.43 19.47 -59.29 1.08 56.52
Main Business of the Firm (t-1) 21,807 0.20 0.40 0 0 1 16,023 0.22 0.42 0 0 1
Headquarter 21,807 0 0 0 0 0 16,023 0 0 0 0 0
Wholly-owned Affil. 21,807 1 0 1 1 1 16,023 1 0 1 1 1
Partly-owned Affil. 21,807 0 0 0 0 0 16,023 0 0 0 0 0
1 (Listed) 21,807 0.00 0.03 0 0 1 16,023 0.00 0.03 0 0 1
In(Sales, t-2) 16,033 8.76 1.25 5.25 8.59 15.01 16,023 8.76 1.25 5.25 859 15.01
WO |In(Firm Age) 21,736 320 0.72 0 340 456 16,023 3.25 0.69 0 343 456
In(R&D/Sales) (t-2) 17,438 0.01 0.02 0 0 0.51 16,023 0.01 0.02 0 0 0.51
In(R&D/Sales) 21,807 0.01 0.02 0 0 0.97 16,023 0.01 0.02 0 0 0.49
1 (# segment=1& not main business, t-1) 20,511 0.56 0.50 0 1 1 16,023 0.57 0.50 0 1 1
In(# segment, t-1) 20,511 0.42 0.52 0 0 1.95 16,023 0.41 0.51 0 0 1.95
In(# segment) 21,807 0.42 0.52 0 0 1.95 16,023 0.41 0.51 0 0 1.95
1 (segment is firstly observed in 1991 or 1994) 21,807 0.53 0.50 0 1 1 16,023 0.55 0.50 0 1 1
In(Segment age) 21,807 0.72 0.87 0 0 2.64 16,023 0.79 0.93 0 0 2.64
Growth rate of sales 18,576  -0.21 18.63 -59.33 0.14 56.39 13,544 055 18.26 -59.33 0.93 56.39
Main Business of the Firm (t-1) 18,576 0.22 0.42 0 0 1 13,544  0.25 0.43 0 0 1
Headquarter 18,576 0 0 0 0 0 13,544 0 0 0 0 0
Wholly-owned Affil. 18,576 0 0 0 0 0 13,544 0 0 0 0 0
Partly-owned Affil. 18,576 1 0 1 1 1 13,544 1 0 1 1 1
1 (Listed) 18,576 0.04 0.19 0 0 1 13544 004 0.19 0 0 1
In(Sales, t-2) 13,549 8.87 1.24 5.45 8.74 14.14 13,544 8.87 1.24 5.45 8.74 14.14
PO |In(Firm Age) 18,545 3.57 0.58 0 371 4.78 13,544  3.61 0.56 0 3.74 478
In(R&D/Sales) (t-2) 14,558 0.01 0.02 0 0.00 0.64 13,544  0.01 0.02 0 0.00 0.64
In(R&D/Sales) 18,576 0.01 0.02 0 0.00 0.62 13,544  0.01 0.02 0 0.00 0.51
1 (# segment=1& not main business, t-1) 17,077 0.51 0.50 0 1 1 13,544  0.52 0.50 0 1 1
In(# segment, t-1) 17,077 0.46 0.51 0 0 2.08 13,544 0.45 0.51 0 0 2.08
In(# segment) 18,576 0.46 0.52 0 0 2.71 13,544 045 051 0 0 2.30
1 (segment is firstly observed in 1991 or 1994) 18,576 0.67 0.47 0 1 1 13,544 0.68 0.47 0 1 1
In(Segment age) 18,576 0.51 0.80 0 0 2.64 13,544 0.56 0.86 0 0 2.64
Growth rate of sales 72,184 -0.88 1855 -59.37 -0.40 56.53 51,762 -0.35 18.04 -59.37 0 56.53
Main Business of the Firm (t-1) 72,184 0.21 0.41 0 0 1 51,762 0.23 0.42 0 0 1
Headquarter 72,184 0 0 0 0 0 51,762 0 0 0 0 0
Wholly-owned Affil. 72,184 0 0 0 0 0 51,762 0 0 0 0 0
Partly-owned Affil. 72,184 0 0 0 0 0 51,762 0 0 0 0 0
1 (Listed) 72,184 0.00 0.07 0 0 1 51,762 0.01 0.07 0 0 1
In(Sales, t-2) 51,768 8.03 093 401 7.92 14.66 51,762 8.03 0.93 4.01 7.92 14.66
SA |In(Firm Age) 72,062 3.71 0.40 0 381 5.10 51,762 3.74  0.38 0 3.83 5.10
In(R&D/Sales) (t-2) 55,936 0.01 0.02 0 0 1.17 51,762 0.01 0.02 0 0 1.17
In(R&D/Sales) 72,184  0.01 0.02 0 0 1.17 51,762 0.01 0.02 0 0 1.17
1 (# segment=1& not main business, t-1) 66,258 0.54 0.50 0 1 1 51,762 0.55 0.50 0 1 1
In(# segment, t-1) 66,258 0.43 0.52 0 0 2.30 51,762 0.42 0.51 0 0 2.30
In(# segment) 72,184  0.43 0.51 0 0 2.30 51,762 0.42 0.51 0 0 2.30
1 (segment is firstly observed in 1991 or 1994) 72,184 0.64 0.48 0 1 1 51,762 0.66 0.47 0 1 1
In(Segment age) 72,184  0.56 0.82 0 0 2.64 51,762 0.61 0.89 0 0 2.64
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#8. ¥ — I AVIDFR LRER (%)

1) ) Q) (4) ) (6) () (8)
Main Business of the Firm 0.944 == 1.018 **= 1.189 **= 0.98 *** 1.149 *== 1.093 **=*
(t-1) [5.655] [5.668] [6.413] [5.452] [6.192] [5.592]
HQ 0.322 *** 0.423 **= 0.48 *+* 0.509 **= 0.421 ** 0.508 *** 0.502 **= 0.496 **
[2.763] [3.609] [3.842] [3.524] [2.728] [3.677] [3.225] [3.189]
woO 0.409 ** 0.325 ** 0.294 ~* 0.378 ** 0.351 ** 0.12 0.006 0.01
[2.659] [2.107] [1.854] [2.217] [2.005] [0.661] [0.034] [0.052]
PO 0.318 ** 0.339 ** 0.5 *= 0.575 == 0.465 *** 0.487 ** 0.326 * 0.324 ~*
[2.088] [2.234] [3.161] [3.313] [2.582] [2.785] [1.785] [1.782]
1 (Listed) -0.349 -0.623 ** -0.667 **
[-1.463] [-2.354] [-2.502]
In(Sales, t-2) 0.104 ** 0.193 **== 0.181 **
[1.996] [3.391] [3.149]
In(Firm Age) -0.577 == -0.615 **=* -0.611 *=*
[-4.195] [-4.371] [-4.344]
In(R&D/Sales) (t-2) 12.807 *** 11.21 »== 12.301 **= 12.157 *
[3.667] [3.203] [3.627] [3.408]
In(R&D/Sales) 16.235
[3.765]
1 (# segment=1, t-1) -0.163 -0.11 -0.03 -0.184 -0.037 -0.029
[-0.530] [-0.334] [-0.089] [-0.560] [-0.107] [-0.085]
In(# segment, t-1) -0.383 -0.469 * -0.619 ** -0.469 * -0.527 *
[-1.482] [-1.678] [-2.146] [-1.693] [-1.815]
In(# segment) -0.548 *
[-1.784]
1 (segment is firstly -1.895 **= -1.969 = -2.024 == -1.933 **= -1.765 == -1.558 **=* -1.566 **=*
observed in 1991 or 1994) [-7.049] [-6.957] [-5.792] [-4.475] [-4.991] [-3.555] [-3.579]
In(Segment age) -0.725 **= -0.74 » -0.777 == -0.681 = -0.71 = -0.558 *=* -0.56 =
[-4.695] [-4.649] [-4.129] [-2.995] [-3.765] [-2.444] [-2.460]
Observation 155,245 155,245 143,245 122,178 113,278 122,147 113,249 113,249
Adj. R-Squared 0.07 0.07 0.07 0.06 0.07 0.06 0.07 0.07
Estimation Method OLS OLS OLS OLS OLS OLS OLS [\

Note. Dependent variable is the growth rate (%) of sales of the segment.

All the explanatory variables are firm-level except the two variables, dummy variable 1 (segment is firstly observed in 1991 or 1994) and In(Segment age).

Figures in square brackets are t statistics.
(R&D/Sales) and # segment are instrumented with the 1 period lagged variables of the 2 variables.

Dummy variables of yearxindustry are included in each regression, but their coefficients are not reported.
Each Ownership position continues for 3 years or longer.
p<0.10, ** p<0.05, and *** p<0.01.



#9. E - TAVIDFE_LRER (%)

Initial Status of Ownership is

HQ WO PO SA
1) (2) 3) (4)
IN(R&D,4q / Salesyyo) (t-1) 4.098 ** -0.254 0.289 1.096
[2.099] [-0.263] [0.531] [1.043]
IN(R&D,,q / Salespp) (t-1) -5.723 * 0.72 0.095 3.655
[-1.936] [1.235] [0.100] [1.574]
Main Business of the Group 2.56 ** -0.007 0.991 -1.845
(t-1) [2.577] [-0.006] [0.866] [-0.937]
Main Business of HQ -2.076 ** -0.459 -1.024 2.528
(t-1) [-2.030] [-0.424] [-0.878] [1.314]
Main Business of the Firm 0.589 * 1.426 0.535 1.448 >
(t-1) [1.730] [1.518] [0.670] [4.992]
HQ 6.327 -0.257 0.652 *
[1.644] [-0.143] [1.805]
WO -0.966 -0.153 1.85
[-0.593] [-0.177] [1.013]
PO 0.339 -0.9 1.793
[0.252] [-0.440] [1.404]
SA -0.713 -1.906 -0.336
[-1.443] [-1.110] [-0.261]
1(year of the Change 0.021 1.332 -1.111 -0.078
of Ownership Status) [0.019] [0.393] [-0.805] [-0.096]
1 (Listed) -1.202 *** -13.951 ** -1.288 1.808
[-2.915] [-2.235] [-0.933] [1.095]
In(Sales, t-2) 0.257 ** -0.084 -0.066 0.37 *x*
[2.534] [-0.346] [-0.273] [4.047]
In(Firm Age) -0.309 -0.658 -0.888 * -1.145 =
[-0.677] [-1.472] [-1.928] [-5.038]
In(R&D/Sales) (t-2) 19.592 11.536 2.982 10.365
[3.543] [0.789] [0.347] [1.544]
1 (# segment=1, t-1) -0.461 -2.314 -1.034 0.159
[-0.809] [-1.371] [-0.763] [0.289]
In(# segment, t-1) -0.59 -3.923 *** -1.064 -0.177
[-1.323] [-2.661] [-0.906] [-0.360]
1 (segment is firstly -1.004 -1.68 -4.067 ** -2.135 **=
observed in 1991 or 1994) [-0.922] [-0.965] [-2.142] [-3.466]
In(Segment age) -0.395 -0.259 -1.553 -0.859 **=*
[-0.678] [-0.292] [-1.584] [-2.681]
Observation 28,937 6,075 6,598 52,660
Adj. R-Squared 0.08 0.10 0.10 0.06
Estimation Method OLS OLS OLS OLS

Note. Dependent variable is the growth rate (%) of sales of the segment.

Figures in square brackets are t statistics.

Dummy variables of yearxindustry are included in each regression, but their coefficients are not reported.

Each Ownership position continues for 3 years or longer.

Samples experiencing ownership status change more than twice are excluded.

Model (11) and (12) exclude the samples with zero or missing R&D expenditure data.
p<0.10, ** p<0.05, and *** p<0.01.
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#210. HESHHEES Growth rate of Sales, Firm level, %

Growth rate of Sales

@) 2 (©) (4) ®) (6)
1 (Holding company) 1.007 -0.015 0.437 0.915 2.158 2.981
[1.065] [-0.011] [0.290] [0.614] [0.889] [1.110]
(R&Dyyq / Salesyo) (t-1) -0.001 -0.001 -0.004 0.023 * 0.039 *
[-0.187] [-0.143] [-0.575] [2.202] [1.969]
(R&Dyq / Salespp) (t-1) 0.01 0.016 ** 0.016 * 0.046 ** 0.059 **
[1.534] [2.122] [2.084] [3.711] [3.640]
Main Business of the Group 0.171 0.227 0.111 0.577 0.451
[0.631] [0.806] [0.372] [1.400] [1.065]
Main Business of the Apex 0.153 0.222 0.399 0.312 0.319
[0.534] [0.755] [1.267] [0.706] [0.702]
Headquarter 0.369 == 0.294 === 0.381 == 0.356 == -0.14 -0.136
[5.961] [3.422] [3.927] [3.380] [-0.683] [-0.594]
Wholly-owned Affil. -0.081 -0.094 0.017 0.106 0.306 -0.296
under non-HD [-1.246] [-0.761] [0.102] [0.590] [0.591] [-0.479]
Wholly-owned Affil. -2.272 = -1.164 -3.587 -3.783 -2.465 -4.128
under HD [-2.070] [-0.491] [-1.173] [-0.989] [-0.627] [-0.958]
Partly-owned Affil. 0.049 -0.064 -0.173 -0.168 0.749 * 0.644
[0.738] [-0.492] [-1.083] [-0.978] [1.801] [1.323]
1 (Change in -0.231 -0.059 -0.14 -0.192 -0.093
Ownership to HQ) [-1.103] [-0.245] [-0.537] [-0.776] [-0.330]
1 (Change in Ownership -0.11 -0.067 -0.197 -0.1 0.316
to WO under non-HD) [-0.241] [-0.116] [-0.313] [-0.176] [0.460]
1 (Change in Ownership -0.567 -0.118 -0.649 -0.506 0.126
to WO under HD) [-0.201] [-0.041] [-0.187] [-0.164] [0.040]
1 (Change in 0.21 0.663 0.774 0.538 0.855
Ownership to PO) [0.315] [0.803] [0.863] [0.718] [0.998]
1 (Change in 0.026 -0.006 0.07 -0.013 0.008
Ownership to SA) [0.135] [-0.025] [0.245] [-0.050] [0.026]
1 (Listed) 0.02 -0.234 -0.333 -0.978 == -0.67
[0.119] [-1.161] [-1.533] [-2.813] [-1.555]
In(Firm Age) -0.848 ** -1.036 *** -0.843 *=* -0.855 *** -1.321 *= -1.295 *=*
[-19.902] [-14.809] [-9.594] [-8.922] [-3.836] [-3.435]
(R&D/Sales) (t-1) 9.149 = 8.534 ** 31.32 w 30.778 **
[2.798] [2.477] [4.764] [4.411]
(R&D/Sales) 0.213 *==*
[4.868]
In(# segment, t-1) 0.116 -0.004
[0.830] [-0.016]
In(# segment) 0.064
[0.324]
HHI (sales, t-1) 0.23 -0.418
[0.997] [-1.021]
HHI (sales) 0.241
[0.755]
Observation 240,620 99,796 67,613 56,193 99,796 67,613
Adj. R-Squared 0.11 0.14 0.16 0.17 0.15 0.17
Regression Method OLS OLS OLS v FXE FXE

Note. Figures in square brackets are standard errors.
(R&D/Sales), # segment, and HHI of segment are instrumented with the 1 period lagged variables of the 3 variables.

Dummy variables of yearxindustry are included in each regression, but their coefficients are not reported.

p<0.10, ** p<0.05, and *** p<0.01.



2% R1. MMERREENE BrEREIH/GE ER) . (XL, %)

) ) () (4) ®) (6) () (8)
Main Business of the Group 0.423 *** 0.216 **= 0.353 *** 0.418 **= 0.409 *** 0.022 0.022
[17.428] [10.046] [14.184] [17.294] [15.871] [0.872] [0.873]

Main Business of HQ -0.435 ** -0.251 *** -0.385 *** -0.432 *** -0.401 ** -0.089 *** -0.09 ***
[-16.206] [-10.312] [-13.695] [-16.137] [-13.962] [-3.195] [-3.203]

Headquarter 0.272 ** 0.239 ** 0.197 * 0.169 ** 0.231 ** 0.259 ** 0.098 ** 0.098 ***
[25.865] [24.366] [20.410] [16.322] [23.507] [19.397] [6.917] [6.902]

Wholly-owned Affil. -0.02 ** -0.033 *** -0.019 *** -0.059 *** -0.009 -0.061 *** -0.049 -0.049 =
under non—-Holding company | [-3.489] [-5.769] [-3.394] [-8.818] [-1.541] [-4.316] [-3.059] [-3.056]
Wholly-owned Affil. 0.054 -0.012 0.025 -0.065 0.008 0.123 0.071 0.073
under Holding company [0.720] [-0.167] [0.344] [-0.866] [0.106] [0.788] [0.476] [0.486]
Partly-owned Affil. 0.039 = 0.027 = 0.034 ** -0.005 0.037 ** 0.053 *** 0.025 0.025
[5.417] [3.610] [4.665] [-0.634] [5.001] [3.345] [1.552] [1.535]

1 (Listed) 0.421 ** 0.468 *** 0.469 **
[17.192] [11.056] [11.066]

In(Sales, t-1) 0.067 ** 0.118 *+* 0.118 **
[26.448] [22.208] [22.212]

In(Firm Age) 0.045 ** 0.068 *** 0.068 ***
[11.891] [7.236] [7.227]
1(# segment=1, t-1) -0.028
[-1.008]

In(# segment, t-1) 0.134 == 0.094 = 0.067 **

[11.404] [7.878] [2.117]
1(year of the Change 0.004
of Ownership Status) [0.250]
Observation 252,459 252,459 252,459 182,626 251,042 106,768 89,907 89,907
Adj. R-Squared 0.17 0.19 0.20 0.21 0.19 0.14 0.19 0.19
Estimation Method OLS OLS OLS OLS OLS OLS OLS OLS

Note. Dependent variable is nominal investment rate (nominal investment / tangible fixed asset)

Figures in square brackets are standard errors.

Dummy variables of yearxindustry are included in each regression, but their coefficients are not reported.

p<0.10, ** p<0.05, and *** p<0.01.



