
1

24 10

10

25 20 4 5

20

JEL Classification Number: F14 F16 F21

Key Words:

25

: 559-8555
 1  14-16  24         TEL: 06-6210-9937

558-8585
 3-3-138  TEL 06-6605-2265  

����������������������� �������������������������������������������������������������������������

����������������������� ������

����



2

Effect of Investing Abroad on Home Employment and its Secular Change:
An Empirical Analysis Using the Questionnaire Survey of Small

and Medium-Sized Manufacturers in Osaka

By Tetsuo MO and Ryoh OGAWA

Abstract

This paper examines effect of foreign direct investment (FDI) on the employment of domestical-

ly-owned firms and whether and how the effect changes over the years.

We estimate two ordered probit/logit models using data collected through the questionnaire sur-

vey of small and medium-sized manufacturers whose their head offices are located in Osaka Pre-

fecture. The results suggest that home employment increases with the increasing employment

abroad but this tendency has been decreasing since the first-ever FDI for the manufacturer. This

secular change persists even when we add the age of manufacturer to the set of independent varia-

bles.

Next, we simulate how the average probability of selecting the “increasing home employment”

increases when employment abroad expands. The “average” in this simulation means that evalua-

tion are at sample mean of regressors. The results are as follows: while the increase in the probabil-

ity is 25 % points in the case of 10 years since first-ever FDI, the increase in the probability is

4-5 % points in the case of 20 years. Moreover, we presume that the complementary relationship

between home and overseas employment disappears in the case of more than 20 years.

JEL Classification Number: F14 F16 F21

Key Words: Foreign direct investment; Home employment; small and medium-sized manufac-

turers

��������������������������������������������������������

����



3

Foreign Direct Investment FDI

FDI
1

FDI

Yamashita and Fukao 2010

Ando and Kimura 2013
2 Hijzen et al. 2007 Tanaka 2012

FDI FDI

2012

FDI 3

FDI

FDI

FDI

FDI

Kiyota et al. 2008

FDI

4

1 2011 2012
2013

2 Edamura et al. 2011 FDI
3 2012

4 Kiyota et al. 2008

�����������

����



4

Edamura et al.

2011 Hijzen et al. 2007 Tanaka 2012

FDI

FDI

Kiyota et al. 2008

FDI

10.54 8.57 10

24 10

FDI

FDI

5

24 9 3

FDI

FDI

2

FDI

3

4 5

5 2012 3 1 2000

��������������������������������������������������������

����



5

FDI

2.1

24

24 10 9

50 2000
6

507 31.2

149 7

149

122 77 32

149
8

50.0 40.8

7.5 1.7 9 9

2.2 FDI

2 1

5 21.2 5 10

18.5 10 4 10

6

FDI

6

21 1662

7 40
25

8

9

2013 P.20 3-2-1

�����������

����



6

FDI

21 9 24 9

3

20

5 20 5 5 20 20

2 2 FDI 15 15

15

15

2 1 15

0.292 5

15 0.121

20

0.082

FDI

FDI

FDI

��������������������������������������������������������

����



7

FDI
15 15 20

0.292 0.121 -0.082

0.011** 0.358 0.609

76 60 41

** 5%

FDI

3.1

2

�����������

����



8

10

y
*y

xy* 1

x *y
y 3 y *y

1
*0 yify

2
*

11 yify 2
*

22 yify

5

3 11

20 5 20 0y
5 1y

5 20 20 2y

3

)()Pr()Pr()0Pr( 111 xFxxy
)()()Pr()1Pr( 1221 xFxFxy 3

)(1)Pr()2Pr( 22 xFxy

3 )(F

4 n

2
2

1
12

0
1

)(1log

)()(log)(loglog

y

yy

xF

xFxFxFL
4

10 Greene 2003 2009
11 3
5 1 2

��������������������������������������������������������

����



9

3.2

FDI x

FDI a
2 1

10
12

b
3

20 5 20

5 5 20 20 2

b 5

20 5 20 1

5 5 20 20 0

FDI a b
FDI

FDI

FDI

9
13

12 3 3 5 5 10 10 15 15 20 20
25 25 30 30 35 35 40 40

42.5
13 10 10 20 20 30 30 40 40 50 50

60 60 70 70 80 80
85

�����������

����



10

14

3

3

3 1

0

3

3

3 1 0

12 15

12 11

3 1

14 10% 10 25% 25 50% 50 75% 75 100%
100%

15 99 100 199 200 399 400 599 600 799 800
999 1000 1199 1200 1399 1400 1599 1600 1799 1800 1999
2000

��������������������������������������������������������

����



11
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1 2 3 4 5
/z /z /z /z /z

a FDI -0.030 -0.012
[-2.389]** [-0.804]

ab -0.050 -0.060 -0.047 -0.047
[-2.096]** [-3.033]*** [-2.134]** [-2.148]**

0.002
[0.279]

×b -0.023 -0.020
[-1.302] [-1.353]

b 0.440 1.244 1.420 2.576 2.419
[1.661]* [2.655]*** [3.423]*** [2.516]** [2.832]***

-0.015 -0.017 -0.018 -0.017 -0.017
[-2.039]** [-2.194]** [-2.477]** [-2.299]** [-2.295]**

-0.240 -0.215 -0.187 -0.134 -0.142
[-0.942] [-0.834] [-0.734] [-0.517] [-0.550]

-0.089 -0.170 -0.166 -0.120 -0.132
[-0.364] [-0.686] [-0.671] [-0.476] [-0.527]

0.001 0.001 0.001 0.001 0.001
[1.052] [1.225] [1.027] [1.217] [1.281]

-0.339 0.488 0.634 0.610 0.572
[-0.222] [0.306] [0.401] [0.382] [0.360]

0.180 0.255 0.236 0.296 0.303
[0.326] [0.455] [0.422] [0.524] [0.537]
-0.459 -0.297 -0.237 -0.293 -0.308

[-0.605] [-0.388] [-0.312] [-0.388] [-0.408]
-0.329 -0.004 0.079 0.081 0.085

[-0.564] [-0.007] [0.132] [0.136] [0.141]
0.232 0.334 0.352 0.488 0.478

[0.532] [0.757] [0.802] [1.082] [1.063]
0.273 0.406 0.417 0.530 0.504

[0.562] [0.823] [0.847] [1.048] [1.014]
1.010 1.272 1.306 1.441 1.422

[2.229]** [2.679]*** [2.764]*** [2.959]*** [2.951]***
1.102 1.310 1.350 1.498 1.454

[1.894]* [2.205]** [2.283]** [2.428]** [2.441]**
2.371 2.583 2.648 2.732 2.723

[2.868]*** [3.085]*** [3.186]*** [3.213]*** [3.208]***
0.363 0.603 0.626 0.548 0.525

[0.699] [1.126] [1.172] [0.998] [0.967]
0.354 0.471 0.438 0.474 0.473

[0.753] [0.988] [0.924] [0.994] [0.993]
-1.776 -1.404 -1.228 -0.918 -1.093

[-3.789]*** [-2.819]*** [-2.771]*** [-1.185] [-2.412]**

2
0.682 1.112 1.276 1.611 1.435

[1.565] [2.289]** [2.885]*** [2.057]** [3.120]***
N 129 129 129 129 129
Log likelihood -89.974 -87.726 -88.049 -87.078 -87.117
LR chi2 34.824 39.320 38.673 40.616 40.538
Prob > chi2 0.007 0.003 0.002 0.003 0.002
Pseudo R2 0.162 0.183 0.180 0.189 0.189
AIC 217.948 215.452 214.099 216.156 214.234

*** 1 ** 5 * 10 [ ] Z

�����������

����



14

1 2 3 4 5
/z /z /z /z /z

a FDI -0.055 -0.021
[-2.234]** [-0.730]

ab -0.092 -0.110 -0.084 -0.085
[-2.147]** [-3.045]*** [-2.034]** [-2.058]**

0.005
[0.311]

×b -0.041 -0.036
[-1.338] [-1.395]

b 0.735 2.213 2.493 4.535 4.214
[1.565] [2.629]*** [3.299]*** [2.533]** [2.898]***
-0.027 -0.029 -0.032 -0.031 -0.031

[-1.938]* [-2.117]** [-2.463]** [-2.303]** [-2.293]**
-0.341 -0.314 -0.260 -0.118 -0.136

[-0.735] [-0.676] [-0.567] [-0.248] [-0.287]
-0.063 -0.276 -0.270 -0.162 -0.179

[-0.141] [-0.602] [-0.589] [-0.346] [-0.384]
0.001 0.001 0.001 0.001 0.001

[1.017] [1.187] [0.994] [1.193] [1.250]

-0.442 1.157 1.397 1.284 1.225
[-0.165] [0.407] [0.496] [0.448] [0.429]

0.420 0.566 0.536 0.657 0.676
[0.441] [0.585] [0.554] [0.667] [0.688]
-0.726 -0.392 -0.302 -0.420 -0.440

[-0.545] [-0.295] [-0.231] [-0.327] [-0.344]
-0.410 0.242 0.370 0.343 0.346

[-0.395] [0.222] [0.342] [0.317] [0.321]
0.568 0.765 0.790 1.080 1.064

[0.697] [0.930] [0.966] [1.282] [1.265]
0.538 0.841 0.872 1.100 1.052

[0.607] [0.926] [0.965] [1.179] [1.143]
1.856 2.384 2.432 2.695 2.661

[2.319]** [2.803]*** [2.874]*** [3.085]*** [3.076]***
2.303 2.731 2.814 3.203 3.113

[2.057]** [2.373]** [2.447]** [2.656]*** [2.667]***
4.105 4.569 4.702 4.917 4.898

[2.828]*** [3.106]*** [3.205]*** [3.210]*** [3.205]***
0.775 1.163 1.196 1.155 1.110

[0.817] [1.210] [1.246] [1.177] [1.145]
0.749 1.018 0.983 1.030 1.034

[0.905] [1.204] [1.158] [1.198] [1.203]
-2.964 -2.305 -2.026 -1.394 -1.741

[-3.473]*** [-2.589]*** [-2.548]** [-1.010] [-2.142]**

2
1.322 2.113 2.371 3.063 2.711

[1.662]* [2.382]** [2.899]*** [2.150]** [3.150]***
N 129 129 129 129 129
Log likelihood -90.003 -87.640 -87.908 -86.859 -86.907
LR chi2 34.766 39.492 38.956 41.053 40.957
Prob > chi2 0.007 0.002 0.002 0.002 0.002
Pseudo R2 0.162 0.184 0.181 0.191 0.191
AIC 218.005 215.280 213.815 215.718 213.815

*** 1 ** 5 * 10 [ ] Z
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25 0.014 0.005 -0.019
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1 2 3 4 5
/z /z /z /z /z

a FDI -0.025 -0.004
[-2.100]** [-0.287]

ab -0.058 -0.061 -0.046 -0.046
[-2.523]** [-3.239]*** [-2.193]** [-2.200]**

0.001
[0.128]

×b -0.027 -0.026
[-1.645]* [-1.872]*

b 0.381 1.291 1.352 2.710 2.640
[1.516] [2.924]*** [3.500]*** [2.811]*** [3.328]***
-0.016 -0.017 -0.018 -0.016 -0.016

[-2.239]** [-2.443]** [-2.596]*** [-2.325]** [-2.325]**
-0.201 -0.167 -0.157 -0.095 -0.099

[-0.828] [-0.678] [-0.645] [-0.384] [-0.400]
-0.117 -0.207 -0.205 -0.157 -0.161

[-0.501] [-0.867] [-0.860] [-0.643] [-0.670]
0.001 0.001 0.001 0.001 0.001

[1.135] [1.325] [1.300] [1.644] [1.678]*

-0.466 0.520 0.569 0.499 0.484
[-0.311] [0.332] [0.365] [0.318] [0.309]

0.117 0.210 0.205 0.297 0.300
[0.216] [0.383] [0.373] [0.535] [0.542]
-0.429 -0.224 -0.203 -0.282 -0.288

[-0.576] [-0.297] [-0.271] [-0.379] [-0.388]
-0.261 0.115 0.144 0.164 0.166

[-0.460] [0.196] [0.248] [0.281] [0.285]
0.271 0.400 0.408 0.588 0.584

[0.639] [0.932] [0.954] [1.335] [1.329]
0.267 0.421 0.424 0.555 0.544

[0.565] [0.877] [0.885] [1.128] [1.123]
0.873 1.176 1.189 1.359 1.350

[2.002]** [2.575]** [2.618]*** [2.896]*** [2.906]***
0.976 1.224 1.238 1.418 1.399

[1.791]* [2.195]** [2.230]** [2.430]** [2.481]**
1.922 2.180 2.204 2.226 2.224

[2.771]*** [3.085]*** [3.142]*** [3.156]*** [3.154]***
0.402 0.694 0.703 0.583 0.573

[0.796] [1.330] [1.350] [1.092] [1.085]
0.479 0.616 0.605 0.660 0.660

[1.053] [1.334] [1.316] [1.427] [1.427]
-2.164 -1.738 -1.674 -1.412 -1.490

[-4.504]*** [-3.419]*** [-3.673]*** [-1.841]* [-3.197]***

2
-1.690 -1.247 -1.185 -0.919 -0.997

[-3.723]*** [-2.581]*** [-2.751]*** [-1.227] [-2.257]**

3
0.709 1.212 1.269 1.565 1.487

[1.667]* [2.552]** [2.950]*** [2.062]** [3.312]***

4
1.943 2.510 2.572 2.920 2.842

[4.089]*** [4.691]*** [5.254]*** [3.626]*** [5.489]***
N 129 129 129 129 129
Log likelihood -113.206 -109.954 -109.995 -108.213 -108.221
LR chi2 29.574 36.078 35.996 39.559 39.543
Prob > chi2 0.030 0.007 0.005 0.004 0.002
Pseudo R2 0.116 0.141 0.141 0.155 0.154
AIC 268.412 263.907 261.990 262.426 260.443

*** 1 ** 5 * 10 [ ] Z
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1 2 3 4 5
/z /z /z /z /z

a FDI -0.056 -0.019
[-2.241]** [-0.631]

ab -0.102 -0.117 -0.089 -0.090
[-2.376]** [-3.243]*** [-2.201]** [-2.214]**

0.002
[0.137]

×b -0.043 -0.040
[-1.457] [-1.661]*

b 0.690 2.264 2.494 4.609 4.474
[1.516] [2.791]*** [3.420]*** [2.685]*** [3.201]***
-0.026 -0.030 -0.032 -0.030 -0.030

[-1.966]** [-2.224]** [-2.556]** [-2.376]** [-2.375]**
-0.340 -0.319 -0.275 -0.128 -0.135

[-0.751] [-0.706] [-0.615] [-0.278] [-0.295]
-0.091 -0.339 -0.338 -0.214 -0.220

[-0.209] [-0.755] [-0.753] [-0.467] [-0.481]
0.001 0.001 0.001 0.001 0.001

[1.173] [1.385] [1.243] [1.546] [1.570]

-0.574 1.217 1.406 1.206 1.188
[-0.217] [0.434] [0.506] [0.428] [0.422]

0.308 0.470 0.441 0.620 0.632
[0.325] [0.491] [0.461] [0.639] [0.653]
-0.736 -0.345 -0.267 -0.415 -0.422

[-0.558] [-0.262] [-0.206] [-0.328] [-0.334]
-0.390 0.320 0.423 0.425 0.431

[-0.385] [0.298] [0.398] [0.401] [0.407]
0.560 0.793 0.830 1.182 1.175

[0.686] [0.962] [1.011] [1.395] [1.390]
0.512 0.841 0.861 1.093 1.076

[0.589] [0.946] [0.974] [1.199] [1.192]
1.720 2.278 2.315 2.614 2.602

[2.198]** [2.755]*** [2.812]*** [3.071]*** [3.075]***
2.055 2.514 2.572 2.995 2.960

[1.962]** [2.335]** [2.393]** [2.636]*** [2.676]***
3.477 4.019 4.121 4.144 4.141

[2.925]*** [3.280]*** [3.385]*** [3.346]*** [3.344]***
0.725 1.086 1.113 1.065 1.047

[0.760] [1.136] [1.165] [1.095] [1.087]
0.907 1.243 1.207 1.310 1.315

[1.103] [1.476] [1.429] [1.530] [1.538]
-3.869 -3.200 -2.960 -2.468 -2.613

[-4.257]*** [-3.381]*** [-3.440]*** [-1.787]* [-2.979]***

2
-2.955 -2.253 -2.014 -1.511 -1.657

[-3.473]*** [-2.548]** [-2.546]** [-1.126] [-2.045]**

3
1.289 2.111 2.326 2.894 2.746

[1.625] [2.413]** [2.881]*** [2.095]** [3.213]***

4
3.781 4.687 4.900 5.515 5.368

[4.029]*** [4.542]*** [5.017]*** [3.691]*** [5.217]***
N 129 129 129 129 129
Log likelihood -111.845 -108.961 -109.160 -107.743 -107.752
LR chi2 32.295 38.063 37.666 40.500 40.482
Prob > chi2 0.014 0.004 0.003 0.003 0.002
Pseudo R2 0.126 0.149 0.147 0.158 0.158
AIC 265.690 261.922 260.320 261.485 259.504

*** 1 ** 5 * 10 [ ] Z
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