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Abstract

Based on propensity score matching techniques, this paper exam-
ines the effects at home of starting foreign direct investment (FDI).
The analysis covers manufacturing and services firms in Japan during
the period 2001-2008. Japanese FDI starters have experienced higher
growth of labor in both manufacturing and services sectors and higher
growth of the share of non-regular workers in manufacturing than do
non-multinational enterprises (MNEs). At the same time, they also
have experienced higher growth of overall and exports sales in most
cases. These results suggest that foreign affiliates tend to play a com-
plementary role for their parent firms.

Keywords: foreign direct investment; multinationals; propensity score
matching; services; non-regular workers
JEL Classification: F16, F21, F23

TFellow, Research Institute of Economy, Trade and Industry (RIETT).
E-mail: tanaka-ayumu<at>rieti.go.jp, Tel: +81-3-3501-8577
Adress: RIETI, 1-3-1, Kasumigaseki Chiyoda-ku, Tokyo, 100-8901 JAPAN



1 Introduction

Increasing number of Japanese firms became multinational enterprises (MNEs)
through foreign direct investment (FDI). The public and policy makers fear
that relocation of activities to foreign countries will reduce domestic em-
ployment in the firms that invest abroad.

Previous studies already have examined the link between starting FDI
and employment at home.”! The contribution of this paper to the literature
is threefold. First, this paper analyzes the effects of FDI on the growth of
share of non-regular workers. Non-regular workers can be relatively easily
hired and fired by firms. They, therefore, may play an important role for
FDI starters facing rapid change in their sales.

Second, this paper covers not only manufacturing sector but also services
sector. As Hijzen et al. (2011) pointed out, the evidence on the effects of
FDI by firms in services sector is scanter, although the FDI by them has
become more important in recent years.

Third, this paper employ hours worked as firm-level measure of employ-
ment rather than the number of workers used by previous studies including
Edamura et al. (2011). By so doing, this paper can estimate more precise
impacts of FDI on employment at home than previous studies because hours
worked substantially vary across types of workers.

Against the public fear, this paper provides econometric evidence that
activities in foreign countries increase domestic employment in the parent
firms that started FDI relative to firms that remained national. This ten-
dency can be explained by the facts that FDI starters have experienced re-
markably higher growth of exports and overall sales than non-MNEs. Facing
rapid increase in overall and exports sales, FDI starters in manufacturing
also have experienced higher growth of share of non-regular workers. These
results suggest that foreign activities are positively associated with parent
firms’ activities at home, presumably reflecting the importance of parent
firms activities as intermediate inputs for their foreign affiliates. In other
words, the results suggest that activities of foreign affiliates tend to play a
complementary role for their parent firms at home.

The remainder of this paper is divided into six sections. In Section 2, I
introduce my empirical strategy. In Section 3, I briefly describe the data and
variables used in this paper and present descriptive statistics of the data. In
Section 4, I present the estimation result of firms’ decisions to start FDI. In

"IRecent studies include Castellani et al. (2008) for Italian firms, Debaere et al. (2010)
for South Korean firms, Edamura et al. (2011) for Japanese firms, Hijzen et al. (2011)
for French firms, and Wagner (2011) for German firms.



Section 5, I report the causal effects of FDI. The summary and conclusion
are presented in the final section.

2 Empirical strategy: propensity score matching

To evaluate the causal effects of FDI on the growth of labor and the growth
of the share of non-regular workers as well as the growth of overall and
export sales, I use propensity score matching. Many previous studies in
trade literature have employed this technique, including Wagner (2011) and
Hijzen et al. (2011).

The causal effects of firm i’s FDI on the outcome variables, Ay, can be
written as follows:

1 0
Ayiﬂf—i—s - Ayiﬂﬁ—l—s (1)

where y are log of sales, log of exports, log of labor, and the share of non-
regular workers in my analysis. Superscript 0 refers to the non-treatment
(non-MNEs) case, and 1 refers to the treatment (switching to MNESs) case.
t is the year of switching.

The fundamental problem of the causal inference is that Aygt 4 I8 un-
observable. I adopt propensity score matching techniques to construct an
appropriate counterfactual that can be used instead of Aygt 1 Using such
techniques, I examine the average effect of treatment on the treated (ATT)
as

b = E(Ayil,t—i—s - Aygt+s|Dit =1) (2)
= E(Ayil,t+s|Dit = 1) - E(Ay2t+s’Dit = 1)7

where D;; indicates whether firm ¢ started FDI for the first time in year t.
Using propensity score matching techniques, I construct the counterfactual
for the last term, E(Aygt+s|Dit =1).

To construct the counterfactual, I first estimate the propensity score to
start FDI. Then, firms are matched with several matching methods. In the
case of the nearest-neighbor (one-to-one) matching method with replace-
ment, the non-MNEs ¢(7) that has the closest propensity score to start FDI
is selected for each switcher i as follows:

o)) = min WP = Pyl (3)
Firms are matched separately for each year and each two-digit industry.
After constructing the control group by this matching, the ATT is estimated.



Table 1: Firm types in Japan (2003-2005 cohorts)

Non-MNEs  Switcher MNEs Others Total

Agriculture, etc. 80 2 22 8 112
Manufacturing 19,647 292 5,139 2,034 27,112
Services 21,950 143 2,095 1,377 25,565
Total 41,677 437 7,256 3,419 52,789

Notes: The number of firms are based on three years panel of cohort of treated and control
firms from Japanese firms’ panel data for the period 2001-2008. Switchers are defined by
firms that started FDI during 2003—2005. Non-MNEs are firms that did not have foreign
affiliates during the all 6 years, [t — 2,t 4+ 3|, while MNEs are firms that have foreign
affiliates during the all 6 years.

3 Data

I use firm-level data from the Basic Survey of Japanese Business Structure
and Activities (BSJBSA) by the Japanese Ministry of Economy, Trade, and
Industry (METTI). In this study, I refer to this survey as “the METI survey.”
The survey covers both manufacturing and non-manufacturing industries.
The targets of the METI survey are firms with more than 50 employees
and more than 30 million yen in capital. The survey, therefore, excludes
small firms. Nevertheless, it is the most comprehensive survey available for
the purposes of my study, and it has been used by many studies including
Nishimura et al. (2005), Kimura and Kiyota (2006), and Wakasugi et al.
(2008).

3.1 Panel of cohort

Following Hijzen et al. (2011), I construct a three-year panel of cohort of
switchers (i.e., firms that start FDI) and non-switchers from Japanese firms’
panel data for the period of 2001 to 2008. Cohorts are defined as six-year
windows, [t — 2,¢ + 3], where ¢ is the year in which non-MNEs may start
FDI. In my data, the switch year ¢ is in the range [2003,2005]. T impose the
condition that within a six-year window the panel is balanced.

Table 1 reports the total number of non-MNEs, switchers, and MNEs
in my data. Switchers are firms that started FDI between 2003 and 2005.
Non-MNEs are firms that did not have a foreign subsidiary during any of the
six years, [t — 2,¢ + 3], while MNEs are firms that have a foreign subsidiary
during all six years.



Table 2: Country average of wage and hours worked in Japan (2008)

(A) (B) (B) / 260 days

wage per hour  hours worked per year hours worked per day

Regular worker 2,712.1 1,995.1 7.7
Part-time worker 1,082.0 1,167.1 4.5
Dispatched worker 1,290.0 1,829.5 7.0

Notes: The data on regular and part-time workers are from the Monthly Labour Survey,

while the data on dispatched workers are from the General Survey on Dispatched Workers.

MNESs and switchers are prevalent in manufacturing and services sectors.
I therefore restrict my analysis to these two sectors. My data set includes a
total of 292 switchers in manufacturing and 143 in services.

3.2 Labor variables

In Japan, firms can employ three types of workers: (i) regular workers,
(ii) part-time workers, and (iii) dispatched workers.”> The wages of and
hours worked by these three types of workers differ substantially. Table
2 reports the country average wage and hours worked of the three types
of workers. It shows that regular workers work for longer hours than do
part-time or dispatched workers and obtain more than twice the hourly
wages. The difference between part-time and dispatched workers is that
dispatched workers work for much longer hours than part-time workers.
Regular workers, in turn, work for longer hours than dispatched workers.

I use total hours worked by all types of workers in Japan as a firm-level
measure of labor, L. Labor does not include hours worked by employees
in foreign affiliates. I use hours worked rather than the number of workers
because hours worked vary substantially across the three types of workers.

I define the firm-level total hours worked (L) as the number of each type
of workers multiplied by its average yearly hours worked as follows:

L =N, x H,+ N, x H,+ Ng x Hg, (4)

where N and H are the number of workers and the yearly total hours worked,
respectively. The subscripts r, p, and d indicate regular, part-time, and
dispatched workers, respectively. The industry average yearly hours worked
for regular employees and part-time workers are provided by the Japanese

*2See Asano et al. (2011) for more detailed explanation.



Table 3: Descriptive statistics of labor variables in manufacturing (2005)

W, L NONREGR DISPATCHR PARTR

(yen) (%) (%) (%)

Non-MNEs Mean 2907.0 460608.3 12.6 5.2 7.5
SD 1251.6 840245.5 15.5 9.6 12.9

N 6499 6550 6550 6550 6550

Switcher Mean 3081.1 867234.6 14.4 8.4 6.0
SD 1268.5 968941.9 14.6 11.6 8.5

N 88 88 88 88 88

MNEs Mean 3530.3 2822935.0 11.4 6.0 5.5
SD 1360.0 8167912.0 11.5 8.5 8.8

N 1744 1789 1789 1789 1789

Others Mean 3243.8 944600.1 12.6 5.8 6.8
SD 1320.7 2194436.0 14.4 9.5 11.3

N 637 648 648 648 648

Total Mean 3053.8 964808.1 12.4 5.4 7.0
SD 1302.5 3856445.0 14.8 9.4 12.1

N 8968 9075 9075 9075 9075

Ministry of Health, Labor and Welfare’s Monthly Labor Survey, while the
country average hours worked for dispatched workers are calculated as yearly
wage divided by hourly wage, both of which are taken from the Ministry’s
General Survey on Dispatched Workers.

Tables 3 and 4 present the descriptive statistics of wage, labor, and work-
force composition in manufacturing and services for 2005. NONREGR,
DISPATCHR, and PARTR are defined as

NpXHp—l-NdXHd

NONREGR = - % 100,
Ny x H,
DISPATCHR — % % 100, and
N, x H
PARTR = % % 100,

()

respectively. Assuming that both part-time and dispatched workers’ wages
are determined by the labor market outside any individual firm,™ I construct

"3This assumption is plausible, but it is well known that the hourly wages of part-time



Table 4: Descriptive statistics of labor variables in services (2005)

W, L NONREGR DISPATCHR PARTR

(yen) (%) (%) (%)

Non-MNEs Mean 2734.7 652922.7 14.8 2.6 12.3
SD 989.1 1373292.0 20.5 6.8 20.2

N 7350 7383 7383 7383 7383

Switcher Mean 2976.0 940987.4 9.9 2.6 7.2
SD 1037.6  1744317.0 16.4 3.8 16.8

N 42 42 42 42 42

MNEs Mean 3410.0 2449430.0 10.6 4.1 6.5
SD 1095.1  7396605.0 14.3 6.5 13.8

N 724 734 734 734 734

Others Mean 3085.4 2142464.0 15.7 4.2 11.5
SD 1107.6  7939118.0 21.7 9.0 21.2

N 451 457 457 457 457

Total Mean 2811.4 886378.5 14.5 2.8 11.7
SD 1024.5 3155981.0 20.1 6.9 19.8

N 8567 8616 8616 8616 8616




the firm-level hourly real wage of regular workers, W,., as follows:

WC — N, x Hy x W), (6)
N, x H,

W, =

where W C' is the real wage cost of a firm from the METT survey and W), is
the industry average hourly real wage of part-time workers from the Monthly
Labor Survey. W only includes the real wage cost of regular and part-time
workers.

In both sectors, wage of regular workers is on average highest in MNEs,
followed by switchers. The wage is lowest in non-MNEs. Similarly, MNEs
are on average the largest in terms of labor, switchers are the second largest,
and non-MNEs are the smallest. Both results are consistent with the firm
heterogeneity model of FDI but do not imply the causal effects of FDI on
wage and labor.

As for the share of non-regular workers, the standard deviation is too
large to determine any ordering, but on average, the share of dispatched
workers is lower and share of part-time workers is higher in non-MNEs than
in switchers and MNEs in both sectors. This tendency results in a higher

average share of non-regular workers in non-MNEs than in switchers and
MNEs.

3.3 The measurement of firm productivity

Next, I explain the measure of total factor productivity (TFP) used later in
this study. I obtain Japanese parent firms’ TFP from an estimated two-digit
industry-specific production function, using techniques from Levinsohn and
Petrin (2003). I use transportation and package costs to proxy unobserved
productivity shocks.” For output, I use Japanese parent firms’ real value
added, which is deflated using the industry-level deflator. The value added
in my data reflects a parent firm’s domestic and export sales but not foreign
affiliates’” sales in host countries. I employ Japanese parent firms’ hours
worked (L) and fixed tangible assets (K) as inputs.

Following Arnold and Hussinger (2010), I use the relative TFP obtained
by dividing the TFP estimates by the average TFP in the corresponding
industry and year because I use TFP from various industries.

workers vary across regions in Japan. I, however, cannot control this region-effect because
of a lack of the data.

“Wages and wage cost are deflated by the industry deflator, which is taken from the
Cabinet Office’s System of National Accounts (SNA) Statistics.

“My data do not contain the costs of electricity or materials or fuels.



4 Decision to start FDI

To construct the control group, I estimate the propensity score to start FDI
using a sample of non-MNEs and switchers:

P(Dyy=1) = F(nTFP;;_9,InL;; 2,In KAPINT; 4o, (7)
RDINTIM_Q, In AGEi,t_Q, FOREIGNZ"t_Q,
In EXPORTS, +—2, year, industry),

where F' is a logistic cumulative distribution function. TFP, L, KAPINT,
RDINT, AGE, FOREIGN, and EXPORTS are total factor productiv-
ity, labor, capital intensity (capital-labor ratio), R&D intensity (R&D-sales
ratio), firm age, share of foreign owners in stock, and export sales, respec-
tively. year and industry are year and industry fixed effects. The choice
of explanatory variables follows from previous studies such as Hijzen et al.
(2007) and Ito (2007). Table 5 shows the estimation result of equation (7).

In both manufacturing and wholesale, R&D intensity and exports sales
have large impacts on the decision to start exporting. As for productivity,
the positive coefficients on TFP are statistically significant in services, ® but
not in manufacturing against the standard firm heterogeneity model. The
insignificant coefficient of TFP in manufacturing is surprising, but it can be
interpreted that R&D intensity reflect the technological advantage required
for exporting.

In manufacturing, the firm size, measured as labor, capital-labor ratio,
and firm age have positive coeflicients. This result suggests that larger,
capital-intensive, older firms are more likely to start FDI in manufacturing
sectors.

“0This result is consistent with Tanaka (2010).



Table 5: Decision to start FDI

0 0
Manufacturing  Services

In TFP (t-2) 0.002  0.521%**
[0.144] [0.191]

In L (t-2) 0.672%%* -0.056
[0.172] [0.209]

In KAPINT (t-2) 0.174%* 0.059
[0.071] [0.065]

RDINT (t-2) 7.040%**  4.493%%*
[2.361] [1.312]

In Age (t-2) 0.237* -0.036
[0.127] [0.181]

FOREIGN (t-2) -0.853** -0.966
[0.427) [0.686]

In Exports (t-2) 0.191%*** Q. 272%**
[0.026] [0.038]

Year FE Yes Yes
Industry FE Yes Yes
Observations 18485 16416
Pseudo-R-squared 0.119 0.114

Notes: Standard errors are shown in brackets.

Constants are suppressed.

indicate significance at the 1%, 5%, and 10% levels, respectively.
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5 Causal effects of FDI

Constructing the counterfactual based on an estimated propensity score, 1
examine the causal effects of FDI. Here, I present the results from the one
neighbor matching only but results from other matching, including three
nearest neighbors matching and the kernel matching, are reported in Tables
10-15 of the Appendix 2.

The balancing property is satisfied for all matching. Namely, the dif-
ference in means of the variables used to compute the propensity score is
never statistically significant between the FDI starters and the matched non-
starters. The common support condition is imposed by dropping the FDI
starters whose propensity score is higher than the maximum or lower than
the minimum propensity score of the non-FDI starters.

Tables 6 and 7 report the results in manufacturing and services, respec-
tively. First, in manufacturing, FDI starters have experienced significantly
higher growth of labor at home and higher growth of overall sales after
starting FDI than firms that remained national. They, on average, have
experienced 8.6% higher growth of labor and 6.1% higher growth of overall
sales three years after starting FDI, relative to non-MNEs.

At the same time, they have experienced extremely large impacts of
FDI on their growth of exports sales. The three-years-after average impact
of starting FDI on the growth of exports sales is 130.7%. This large increase
in the growth of exports sales is accompanied by the increase in the growth
of the share of dispatched workers. The three-years-after average impact
of starting FDI on the growth of the share of dispatched workers is around
1.7%. This average impact is large enough because the average share of
dispatched workers in manufacturing in 2005 is just 5.4%. The impact of
FDI on the growth of the share of part-time workers, on the other hand, is
insignificant. These results imply that first-time investors in manufacturing
have strong incentive to employ temporary workers that can work for longer
hours.

Second, in services, the first-time investors have experienced higher growth
of labor and higher growth of exports sales. The average effect of starting
FDI on the growth of labor and the growth of exports sales is 9.3% and
35.3%, respectively, three years after investing. The average effects of FDI
on the growth of overall and exports sales are insignificant in some cases of
one-nearest neighbor matching but significant in all cases of three-nearest
neighbors and kernel matching reported in Table 13-15 of the Appendix 2.
The average effects of starting FDI on the share of non-regular workers are
insignificant in services.

11



To summarize, for Japanese parent firms in manufacturing and services, I
find complementary relationship between foreign affiliates and parent firms
at home in the sense that starting FDI increases the growth of sales and
growth of labor at home after investing. There is no evidence for negative
effect of starting FDI on parent firms’ employment and sales at home in
both manufacturing and services sectors.

12
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6 Conclusion

This study investigates the causal effects of the first-time FDI on parent
firms at home, using extensive Japanese firm-level data. I employ a propen-
sity score matching technique and find complementary relationship between
foreign affiliates and their parent firms at home, against public concerns
about relocation. Specifically, Japanese parent firms that open affiliates in
foreign countries have experienced higher growth of labor in both manu-
facturing and services sectors and higher growth of the share of dispatched
workers in manufacturing than national firms that do not. In addition, FDI
starters also have experienced higher growth of overall sales and extremely
higher growth of export sales in most cases. These results suggest that
foreign affiliates tend to play a complementary role for their parent firms.
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Appendix 1: descriptive statistics for logit estima-
tion

Table 8: Descriptive statistics for logit estimation in manufacturing (2003-
2005)

variable mean sd N min max
FDI starters dummy 0.015 0.121 19637 0.000 1.000
In TFP (t-2) -1.304 1.008 19637 -7.315 3.669
In L (t-2) 12.607 0.743 19637 11.316 17.218
In KAPINT (t-2) -5.731 1.110 19637 -14.780 -0.669
RDINT (t-2) 0.007 0.018 19637 0.000 0.593
In Age (t-2) 3.531 0.619 19637 0.000 4.625
FOREIGN (t-2) 0.020 0.138 19637 0.000 1.000
In Exports (t-2) 0.799 1.948 19637 0.000 11.712

Table 9: Descriptive statistics for logit estimation in services (2003-2005)

variable mean sd N min max
FDI starters dummy 0.006 0.080 21721 0.000 1.000
In TFP (t-2) -0.975 1.042 21721 -6.590 4.634
In L (t-2) 12.755 0.909 21721 11.183 17.704
In KAPINT (t-2) -6.236  1.785 21721 -14.157 0.043
RDINT (t-2) 0.001 0.012 21721 0.000 1.005
In Age (t-2) 3.409 0.658 21721 0.000 4.654
FOREIGN (t-2) 0.016 0.125 21721 0.000 1.000
In Exports (t-2) 0.330 1.322 21721 0.000 13.278

Appendix 2: causale effects of FDI
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