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1 Introduction

Multinational enterprises (MNE) operate affiliates around the globe. While firms often have
affiliates in neighboring countries, firms may have incentives to establish affiliates in remote
locations to save transport costs by substituting exports by offshore production. Established
as a stylized fact in international economics, only highly productive firms engage in foreign
direct investment (FDI).! Another strand of research reviewed below indicates technology
transfer from MNE parents tend to be active if affiliates are located more proximate to
corporate headquarters (HQ). However, little is known about the relationship between the
distance from MNE HQ and the productivities of offshore affiliates in different countries.
This paper examines this link based on affiliate-level data of Japanese multinationals.

Location of affiliates matters, but distance of HQ cannot also be neglected in discussing
performance of affiliates. Several previous studies have examined issues related with distance
from MNE HQ. Keller and Yeaple (2013) show that affiliate sales decline as trade costs
increase. In their U.S. BEA FDI data, affiliates located in countries with higher trade costs
tend to have lower share of imports from MNE parents. These effects are also affected by
the sector’s R&D intensity. Although they measure trade costs by tariff and freight costs
in trade statistics, their finding clearly indicates the impact of gravity on offshore affiliate
activities. Gumpert (2018) shows that higher communication costs (shorter overlap in office
hours) decrease affiliates sales and increase the share of corporate transferees dispatched
from parents in German MNEs.? Irarrazabal et al. (2013) report that affiliate sales fall
clearly with distance from MNE parents in firm-level data of Norway. These results show
a dampening effect of distance on affiliate sales, but models of pure horizontal FDI, such
as originally formulated by Markusen (1984), predict that distance and affiliate sales should
be positively correlated. Further investigations based on detailed affiliate-level data, not
parent-level MNE data, will deepen our understanding of relation between distance and
affiliate performance.

Accumulated evidence in international trade literature has confirmed the substantial pro-
ductivity premium of MNE. We also know that many Japanese firms have affiliates in China
but only a limited number of large MNEs own affiliates worldwide. This paper contributes
to the above literature by bring our attention to productivities of affiliates, not of parents

already repeatedly investigated as surveyed by Antras and Yeaple (2014). Our affiliate-level

!Tomiura (2007) is an early firm-level finding of productivity premium of FDI firms relative to exporters,
foreign outsourcers, and domestic firms.

2 Although not directly related with affiliate productivity, Oldenski (2012) finds that activities requiring
complex intra-firm communication tend to be done at MNE headquarters for exports but goods/services
requiring direct communication with consumers are more likely to be produced in FDI destinations.



dataset, which include basic operational characteristics of individual affiliates, has an ad-
vantage in estimating productivities of affiliates. In comparing affiliate productivities, we
control for parent MNE effects and possible within-firm technology transfers.

Our research also relates with studies of the effect of HQ on performances of affiliates.
Kalnins and Lafontaine (2013) find that plants with shorter distance to HQ tend to survive
longer among business establishments in Texas. Giroud (2013) reports that new airline
routes that reduce HQ-plant travel time increase investment and productivity of the plants
in the U.S. While these studies investigate plants and HQ within a country, this paper relates
offshore affiliate productivity with the distance from the home country of MNE HQ).

Our analyses yield two classes of results. First, we find there is a substantial difference in
productivity of affiliates in different locations. Affiliates located in remote countries have on
average higher productivities than affiliates in nearby countries. For example, the productiv-
ity of a Japanese affiliate in U.S. is 14 percent higher than that located in China even after
controlling for various attributes of FDI destinations, such as GDP per capita and human
capital. Second, in addition to the distance, technology transfer from HQ is also positively
related with affiliates’ productivity. The joint effect is estimated to be substantial: around
20 percent. As technology transfers and other communications with HQ are likely to be more
difficult for affiliate located farther from HQ, only highly productive affiliates can survive in
remote locations. Irarrazabal, Moxnes and Opromolla (2013) argue that affiliate unit costs
seem to increase with distance from HQ. Our results suggest that offshore affiliates located
far from MNE parents need to be sufficiently productive to overcome such disadvantage.
Our estimations show that the differentials in such productivity advantage of affiliates are
substantial across FDI destinations.

The remainder of this paper is organized as follows. Section 2 describes data used in this
study. Section 3 presents stylized facts and explains the empirical strategy. In Section 4, we
report the empirical results and discuss the underlying mechanisms. Section 5 considers the
effect of distance to be heterogeneous across affiliates and industries. The paper concludes
with Section 6.

2 Data and Descriptive Statistics

Data.—We use affiliate-level data from the Survey of Overseas Business Activities (SOBA)
conducted by the Ministry of Economy, Trade and Industry (METI) over the period 1996—
2015. The survey covers foreign affiliates of Japanese multinational firms with equity share
directly or indirectly owned by the firm above 10%. This dataset contains information on

affiliate financial and operating characteristics including output, number of employees and



location of the affiliate. To measure affiliate productivity, we need information on capital
and materials, which is available in survey years 1996, 1999, 2002 and 2004. These survey
years are used in our empirical analysis.

To obtain information about parent firm, we use the Basic Survey of Japanese Busi-
ness Structure and Activities (BSJBSA) conducted by METI. The surveys cover firms with
number of employees above 50 and capital or investment funds above 30 million yen in
all manufacturing and some non-manufacturing industries. This dataset contains detailed
information, including detailed address, output, capital, and number of employees.

The SOBA affiliate-level data does not contain information on firm identifiers. To match
the two data sets, we merge the BSJBSA data to SOBA data using BSJBSA-SOBA converter
provided by the RIETI. The merged sample contains 1662 parent firms and 8352 foreign
affiliates over the sample period 1995, 1998, 2001 and 2003.

Descriptive Statistics.—Panel A of Table 1 describes the within-firm structure. A parent
Japanese manufacturing firm has on average 5.7 foreign affiliates in 2004. Offshore affiliates
account for roughly 37.5% of sales and 55.4% of value-added within the firm. Affiliates on
average hire more workers than a parent firm does. The average number of employees of a

foreign affiliate is around 1.6 times larger than that of its parent firms.

[Insert Table 1 here]

As shown in Panel B of Table 1, there are substantial within-firm variations in the number
of foreign affiliates and variations in affiliate activities across industries. The average number
of affiliates ranges from one to nine. Non-steel and machinery industries have the highest
number of affiliates (6.6) in 2004, followed by Steel (5.8), and then Tire (5.5). Industries
with the lowest number of affiliates are Leather (1), Wood (1.4), and Furniture (2.3).

Paper has the highest share of affiliate sales in a parent firm (60.4%), followed by tire
(46.8%) and machinery (45.6%). The lowest share of affiliate sales in a parent firm is printing
(7.3%), leather (7.9%) and food (12.4%). In terms of value-added, wood has the highest share
(94.9%), followed by machinery (83%). The lowest share of affiliate value-added is printing
(4.9%), leather (7.8%) and food (10.6%). In terms of number of employees, the highest share
is tire (283%) and textile (259%) industries while the lowest share is printing (19.3%) and
steel industry (64%).

The majority of affiliates produce in the parent industry. The percentage of affiliates
operating in the same industry as their parents is 69%. The ratio ranges between 39% and
100%. As shown in Table 2, a parent manufacturing firm operates on average manufacturing
affiliates (80%), wholesale and retail (17%) and services affiliates (2%).



[Insert Table 2 here]

Foreign affiliates of a firm vary significantly across geographic areas. A firm predomin-
antly set up foreign affiliates in Asia, (66%, with 24% of affiliates per firm in China and 42%
of affiliates in other Asian regions), followed by America (21%, among which 19% of affiliates
in US), and Europe (10%).

As shown in Figure 1, affiliate’s distance to host country tends to increase its productivity
(the measurement on productivity will be described later). While previous studies, such as
Keller and Yeaple (2013) and Gumpert (2018), analyzed affiliate sales, we examine affiliate
productivity (value-added, labor productivity or TFP).

3 Empirical Strategy

3.1 Reduced-Form Estimation

To begin, we investigate the relationship between affiliate value-added and distance to its

parent firm. The estimation has the following specification:
Yijet = YDIST . + Xjet) + Nit + Wijet, (1)

where Y, is log of activities of firm ¢, affiliate j locating in host country c in year t. DIST,,
is the log distance between the firm and the capital city of the host country where an affiliate
locates. X is a set of controls including time-varying affiliate-level controls (i.e., number
of employees, fixed capital), and country-level controls (i.e., host country’s GDP, GDP per
capita, years of education above aged 25, wages and exchange rate). \; stands for firm-year
fixed effects. w;;e is the error term. The standard error is clustered at the firm and country
level. Our main interest is to examine whether affiliates locating in different countries have
different characteristics. The estimator 4 in equation (1) captures the within-firm elasticity
of affiliate output to distance.

The estimation results for sales, value-added and labor productivity (measured as value-
added by employment) are reported in Panels A to C, respectively in Table 3. In all spe-
cifications, we control for firm-year fixed effects, indicating that our comparison is among
affiliates of the same firm in different host countries. We stepwisely add affiliate and country
specific controls. Host country’s GDP, GDP per capita, years of education and exchange
rate are included in Column 2. Affiliate number of employees and capital are controlled in

Column 3. Other affiliates average distance from HQ is added in Column 4.



[Insert Table 3 here]

We found that sales, value-added and labor productivity of an affiliate is strongly correl-
ated with its distance from its headquarter. Based on estimates in Column 4, the estimated
distance elasticity to affiliate output is statistically significant, with economic magnitude
around 13-21 percent.

The results in Table 3 indicate a strong correlation between affiliate productivity and its
distance to the headquarter. However, whether these results are causal or not depends on
the properties of the error term in equation (1). We build an empirical framework in the next
session to further examine the effect of distance effect on affiliate productivity, controlling

for potentially endogeneous productivity process.

3.2 Empirical Framework

Estimation Framework.—Consider that a parent firm ¢ sets up an affiliate j in country c at

time ¢. The affiliate produces output using the following production technology:
Yijer = Bilijet + Brkijer + Wijer + €ijets (2)

where ;¢ is the log output; [;;; is the log labor, and k;j is log capital; w;je is the af-
filiate’s productivity; and €;; is an ii.d error term capturing measurement error and/or
unanticipated shocks to production.

Obtaining consistent production function estimates 8 = (f;, 5,,) requires controlling for
unobserved productivity shocks potentially leading to simultaneity and selection biases. A
control function based on a static input demand function is used as a proxy for the unobserved
productivity. To be specific, we apply the control function approach initiated by Olley and
Pakes (1996) and extended by Levinsohn and Petrin (2003). The following material demand

function is used as a proxy for the unobserved productivity:
Mijet = MMy (wijct, lijcta kijcta Zijct) . (3)

The vector z;;; contains variables that may potentially affect optimal material demand
choices of affiliates. For the purpose of the paper, affiliate distance to the host country
(DIST;;.;) will be included in the control function. Note the subscripts j and ¢ capture the

possibility of affiliate entry and exit decisions taken in year t. Inverting equation (3) yields



the control function for productivity:
Wijet = hy (lijct> kijct; Mijet, DISTijct) .

In the first stage, unanticipated shocks and measurement errors () are purged by

estimating the following equation:

Yijet = ¢t (lijcta kijct, Myijet, DISTijct) + €ijet; (4)

~

That yields a predicted output (¢;.)-
Equations (2) and (4) from the first stage estimation can then be used to express pro-
ductivity:
Wijet (ﬁ) = Q%ijct - Bllijct - Bkkijct‘ (5)
We apply the technique of Olley and Pakes (1996), Levinsohn and Petrin (2003) and Ack-
erberg, Caves and Frazer (2015) by relying on a first-order Markov process for productivity:

Wijet = ¢ (wijct—lv DISTijct—l) + f@'jct-

The current productivity w;je consists of expected productivity and variables z;jc—1

which may potentially affect current productivity, and a productivity shock & Here, we

ijet:
consider z;;—1 as the distance DIST;;._; of affiliate j in host country c to headquarter 7
at time t — 1.

Using (5), wjjet (B) is non-parametrically regressed against ¢ (wije—1, DIST;jei—1) to ob-
tain the innovation term &, ., (8) = wijet (B) — E (Wijet (B) [Wijer—1 (B) , DIST e 1).

The moment conditions used to estimate the production function coefficients are then:

lijct—
E (fijct (8) ( ko :)) =0,

Labor is treated as flexible inputs and its lagged value is used to construct the moments.
Capital is considered a dynamic input with adjustment costs, so its current value is used in
forming the moments.

For estimation, we use data on affiliate value-added, which is sales deflated by industry-
specific output price indices minus intermediate inputs deflated by industry-specific materials

price indices. We use number of employees to measure physical input of labor.



4 Empirical Findings

In this section, we begin to report estimation results of location difference and affiliate pro-
ductivity. To further understand the underlying mechanisms, we consider the headquarter’s
transfers of technology and examine whether and how distance effect will be affected by

headquarter productivity, tangible and intangible assets, and innovation activities.

4.1 Estimation Results

Distance from HQ and Affiliate Productivity.—We replace Y with w;j in equation (1) to
study location differences and affiliate productivity. The estimation results are presented in
Table 4. In Columns 1 and 2, we use translog production function. In Column 3, we use
the Cobb-Douglas production function. Columns 2 and 3 include distance from headquarter
in the productivity process, allowing the potential role of affiliate location in shaping its
future productivity. We found that affiliates located further away from headquarters have
higher productivities. Based on estimates in Columns 2 and 3, differences in distance from
headquarter account for around 23-32 percent gap in productivity. The productivity gap
is larger than that in Table 3, indicating the importance of controlling for unobserved pro-
ductivity shocks when estimating the production function. In terms of economic magnitude,
we consider the scenario where a firm set up an affiliate in China and in the United States.
The difference in log distance of an affiliate in China and U.S. from its headquarter in Japan

is 1.73, implying the average affiliate productivity gap around 40-55 percent.
[Insert Table 4 here]

Robustness Checks.—We conduct a bunch of robustness checks in Table 5. In Columns 1
and 2, we take into account the differences in affiliates industries and estimate the distance
effect for manufacturing affiliates and retail affiliates, respectively. In Columns 3 and 4,
we further control for affiliate R&D investment and age that may affect its productivity.
The results consistent with the previous findings that productivity gap is larger for affiliates

located farther from headquarters.
[Insert Table 5 here]

Nonparametric Approach. We next use the nonparametric approach outlined in Section



3. We consider the following parametric form for affiliate productivity process:

3 3 3
Wiget+1 = Z kafjct + Z kaISTfjct + Z XkDISTfjctwfjct + A + fijct'
k=0 k=0 k=0
In Table 6, Panel A presents the results for the entire manufacturing industry. The results
presented in specifications I and II are the mean and median differences between productiv-
ities of affiliates in U.S. and those located in China. The mean and median productivity
differences with respect to distance are 15 and 17 percent, respectively. This indicates that
affiliates in remote countries perform better. Panel B lists the results for various industries.
We show that there are substantial variations in distance effects across industries. But we
consistently found that the distance elasticity is positive, indicating that affiliates in distant

host countries tend to increase productivity, regardless of industry characteristics.
[Insert Table 6 here]

As a robustness check, we consider an alternative specification by assuming linear pro-
ductivity process. Our results are robust to the benchmark estimation that distance to

headquarter has a positive effect on affiliate productivity.

4.2 Discussions

The literature has documented the importance of firm technology transfers on affiliates
activities. For example, Keller and Yeaple (2013) studied the technology transfers of tangible
assets and intangible assets.? Bilir and Morales (2020) emphasized the importance of parent
innovation on affiliate productivity. Note that in our analysis, the inclusion of firm-year
fixed effect accounts for the potential effect of headquarter’s technology transfer on affiliate
productivity. However, whether the distance effect is altered in the presence of technology
transfer is of interest.

For analysis, we interact the measure of technology transfer with affiliate distance from
headquarter and all other control variables. The estimation results are presented in Table
7. In Columns 1 and 2, we directly use firm’s TFP and labor productivity as a measure
of technology transfer. Distance from headquarter remains positive, while the effect is less
pronounced as the parent’s productivity increases. Columns 3 and 4 present the transfers of
tangible and intangible assets. The positive distance effect is diminished in both tangible and

intangible assets, albeit the insignificant effect of intangible asset. In Column 5, we found

3Keller and Yeaple (2013) intensively analyzed the impact of gravity on affiliates, although they measure
firm productivity by the market share of the parent firm in the home country U.S.

8



that the distance effect does not alter on headquarter innovation. These results suggest that
an offshore affiliate in remote areas will have high productivity, but this positive effect is
attenuated as affiliates in distant regions may not benefit from technology transfers as much

as those located nearby.

[Insert Table 7 here]

5 Heterogeneous Effects

Our main findings, which are reported in Table 4, capture the average effects of distance
from headquarters on affiliate productivity. In this section, we examine the heterogeneous
effects across affiliates and industries, e.g., old and new affiliates, capital- and labor-intensive
industry, industries with low and high communication cost.

Affiliate Age—Old firms are more likely to operate independently and their distance
effect from headquarters tend to be smaller. To investigate this possibility, we interact
affiliate age with its distance from parent. The results shown in Column 1 of Table 8
indicate that the distance effects among old firms are much weaker than those among young
firms.

[Insert Table 8 here]

Industry Capital-Labor Intensity.—To investigate whether firms in capital-intensive in-
dustries have differential impact on affiliates productivities, we interact industry capital-
labor intensity with affiliate distance from headquarter and present the results in Column
2.4 We found the interaction term between capital-labor ratio and distance is negative and
statistically significant. Technology transfers occur more often among firms in capital-labor
industries. These findings are resonate with the results in Table 6 that distance effect is
diminished when transfer of technology takes place.

Industry Communication Cost.—It is possible that affiliates are more likely to be affected
if their headquarters are in industries that rely heavily on communications. To examine the
possibility, we add interaction between distance and industry communication intensity.” The
results are shown in Column 3. We find differential distance effect of communication cost
on affiliate productivities. Distance effects are more pronounced for industries with higher

communication costs.

4Industry capital-labor intensity is averaged across firm’s capital-labor ratio over the sample period in
each industry.

’Industry communication intensity is measured as the ratio of firm’s communication cost to sales and
then averaged over the sample period in each industry.



6 Conclusion

This paper has examined the impact of distance from MNE headquarters to affiliates on
the productivities of offshore affiliates. Our estimation results from affiliate-level data of
Japanese multinationals show that the productivity, measured in value-added, per-worker
value-added or TFP, of an affiliate tends to be positively related with the distance from the
home country. Only highly productive affiliates can operate in remote locations against the
disadvantage in technology transfers from HQ), in line with Kalmins and Lafontaine (2013)
on the survival of establishments in the U.S. Irarrazabal et al. (2013) also report that the
distance is negatively associated with the extensive margin of FDI (the number of firms
conducting multinational production).

Before concluding, we must note a difference in FDI types. MNEs tend to locate vertical
affiliates in low-wage countries, while horizontal affiliates often operate in high-income large
markets. In the Japanese case, affiliates in neighboring FEast Asia mostly function as ver-
tical FDI but affiliates in the U.S. or EU are often formed as horizontal FDI. This tendency
might affect the relation between distance and size/productivity, although this paper con-
siders technology transfers from MNE parents to handle possible differences between vertical
and horizontal FDI. Our finding from Japanese data might be at least partly driven by the
contrast between affiliates in China versus those in the U.S., as China and U.S. are two
major FDI destinations of Japanese MNEs. However, vertical FDI of MNEs in other coun-
tries appears to similarly concentrate in nearby countries (e.g. German affiliates in Eastern
Europe, and U.S. affiliates in Mexico). We also note that the complete categorization of FDI
into vertical or horizontal types may be difficult since we observe complex FDI networks as
formalized by Yeaple (2003).

Our findings have important policy implications. Although more firms recently invest in
countries located far from the home country, most of the firms concentrate on operations in
the home country and surrounding neighbor countries. Our finding of significant productivity
premium of affiliates located distant from Japan suggests that only highly productive affil-
iates can survive in remote locations with serious barriers in technology transfer from and
other communication with HQ. To expand global operation of many domestic firms, policy
supports may be needed especially for firms investing in remote destinations with higher
entry barriers such as inferior telecommunication infrastructure. This issue is important for
many countries investing heavily abroad, not only Japan and other industrialized countries,
but also emerging countries with accelerating outward FDI, such as China.

While we found an informative relationship between distance and productivity of offshore

affiliates, there are several issues remained for future research. Among them, more detailed

10



identification of affiliate locations will enhance the precision of estimates, as locational char-
acteristics are likely to vary even within a country. Adding intra-firm trade into productivity

analysis will be important for distinguishing horizontal and vertical FDI.
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Figure 1: Distance from Headquarter and Affiliate Productivity
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Note: Authors calculations based on SOBA and BSIBSA by METI.



Table 1: Summary Statistics

Affiliate share in total firm (%)

Percentage of

Number of affiliates per

affiliates Sales Value-added Employment firm having
parent
industry (%)
Panel A. All manufacturing
5.70 37.54 55.36 155.60 68.99
Panel B. By industry
Cement 4.39 32.33 27.02 100.21 58.40
Chemistry 4.73 26.79 25.59 83.21 68.93
Food 4.39 12.38 10.56 75.47 72.70
Furniture 2.29 24.03 29.17 114.40 39.05
Mach 6.56 45.63 82.97 187.39 72.56
Metal 2.57 31.22 28.87 135.90 60.88
Non-steel 6.56 35.40 32.18 219.43 55.40
OtherManu 9.43 46.79 27.12 147.47 42.14
Paper 5.05 60.41 13.88 108.25 50.42
Leather 1.00 7.88 7.77 129.12 50.00
Printing 3.17 7.26 4.88 19.34 84.17
Steel 5.82 23.47 25.97 64.02 61.15
Textile 3.52 26.97 22.65 258.83 82.03
Tire 5.52 46.78 49.07 282.95 48.30
Wood 1.40 31.23 94.92 173.21 100.00

Note: Authors calculations based on SOBA and BSIBSA by METI.



Table 2: Affiliate Industry and Geographical Characteristics

Percentage of affiliates per firm (%):

Manufacturing 79.65
Wholesale and retail 16.60
Service 2.26

Percentage of affiliates per firm locating in (%):

Africa 0.22
America 2.78
Asia (China excluded) 42.03
China 24.28
Europe 9.65
Pacific 1.32
United States 19.71

Note: Authors calculations based on SOBA and BSIBSA by
METI.



Table 3: Distance from Headquarter and Affiliate Characteristics

1) ) ®3) (4)
Panel A. Dependent variable: log sales
Distance from headquarter 0.374** 0.200** 0.208** 0.128*
(0.163) (0.082) (0.096) (0.065)
Panel B. Dependent variable: log value-added
Distance from headquarter 0.376**  0.282***  0.301***  0.210***
(0.163) (0.080) (0.091) (0.052)
Panel C. Dependent variable: log labor productivity
Distance from headquarter 0.635***  0.223***  0.194***  0.210***
(0.222) (0.067) (0.071) (0.052)
Controls:
Country-level characteristics no yes yes yes
Affiliate-level characteristics no no yes yes
Other affiliates average distance no no no yes
Firm-year fixed effects yes yes yes yes
Observations 12,967 12,967 12,967 12,967

Note: Authors calculations based on SOBA and BSIJBSA by METI. Standard errors
are clustered at the firm in parentheses. Significance: * 10 percent, ** 5 percent, ***
1 percent. Country-level characteristics include log GDP, log GDP per capita, years
of schooling, log wages and exchange rate. Affiliate-level characteristics include log

capital and log employment.



Table 4: Distance to Headquarter and Affiliate TFP

1) ) ®3)
Translog with Cobb-Douglas
Log affiliate TFP Translog distance with distance
controlled controlled
Distance from headquarter 0.291*** 0.233*** 0.322***
(0.028) (0.032) (0.036)
Controls:
Country-level characteristics yes yes yes
Affiliate-level characteristics yes yes yes
Other affiliates average distance yes yes yes
Headquarter-year fixed effects yes yes yes
Observations 12,967 12,967 12,967

Note: Authors calculations based on SOBA and BSIJBSA by METI. Standard
errors are clustered at the headquarter and country level in parentheses.
Significance: * 10 percent, ** 5 percent, *** 1 percent. Country-level
characteristics include log GDP, log GDP per capita, years of schooling, log
wages and exchange rate. Affiliate-level characteristics include log capital and
log employment.



Table 5: Distance to Headquarter and Affiliate TFP: Robustness Checks

(1) @ 3) )
Affiliatein ~ THIN - rhlise R&D
- . retail and . Affiliate age
Log affiliate TFP manufacturing investment
wholesale controlled
sector controlled
sector
Distance from headquarter 0.219*** 0.248*** 0.233*** 0.196***
(0.033) (0.082) (0.032) (0.032)
Controls:
Country-level characteristics yes yes yes yes
Affiliate-level characteristics yes yes yes yes
Other affiliates average distance yes yes yes yes
Headquarter-year fixed effects yes yes yes yes
Observations 9,409 2,701 12,967 12,962

Note: Authors calculations based on SOBA and BSIJBSA by METI. Standard errors are
clustered at the headquarter and country level in parentheses. Significance: * 10 percent, ** 5
percent, *** 1 percent. Country-level characteristics include log GDP, log GDP per capita,
years of schooling, log wages and exchange rate. Affiliate-level characteristics include log
capital and log employment.



Table 6: Nonparametric Estimates of Distance on Affiliate TFP

Specification I: Control for Specification II:
Distance Linear
Average Median Average
Panel A. Manufacturing industry
0.15 0.17 0.14
Panel B. By industry
Cement 0.09 0.10
Chemistry 0.09 0.10
Food 0.17 0.18
Mach 0.17 0.18
Metal 0.18 0.19
Non-steel 0.14 0.17
OtherManu 0.14 0.15
Paper 0.16 0.18
Printing 0.16 0.18
Steel 0.06 0.12
Textile 0.12 0.13
Tire 0.15 0.18

Note: Authors calculations based on SOBA and BSIJBSA by METI. The
table compares the average difference in productivity of affiliates locating
in US and in China.



Table 7: Headquarter Technology Transfer

Log affiliate TFP 1) (2) (3) 4) (5)

Distance from headquarter 0.223*** 0.464*** (.699*** (.385*** (.308***
(0.033) (0.096) (0.227) (0.093) (0.073)
Distance from headquarter interacted with:

Headquarter TFP -0.014**
(0.007)
Headquarter labor productivity -0.073**
(0.036)
Headquarter tangible assets -0.042*
(0.022)
Headquarter intangible assets -0.017
(0.014)
Headquarter R&D investment -0.009
(0.009)
Controls:
Country-level characteristics yes yes yes yes yes
Affiliate-level characteristics yes yes yes yes yes
Other affiliates average distance yes yes yes yes yes
Headquarter-year fixed effects yes yes yes yes yes
Observations 12,967 12,967 12,961 10,813 12,967

Note: Authors calculations based on SOBA and BSJBSA by METI. Standard errors are clustered
at the headquarter and country level in parentheses. Significance: * 10 percent, ** 5 percent, ***
1 percent. Country-level characteristics include log GDP, log GDP per capita, years of schooling,
log wages and exchange rate. Affiliate-level characteristics include log capital and log
employment.



Table 8: Heterogeneous Effect

Log affiliate-level TFP @ 2 3

Distance from headquarter 0.300*** 1.445*** 3.388**
(0.047) (0.508) (1.466)
Distance from headquarter interacted with:

Affiliate age -0.012%**
(0.004)
Industry capital-labor ratio -0.400**
(0.174)
Industry communication cost 0.555**
(0.261)

Controls:
Country-level characteristics yes yes yes
Affiliate-level characteristics yes yes yes
Other affiliates average distance yes yes yes
Headquarter-year fixed effects yes yes yes
Observations 12,962 12,967 12,967

Note: Authors calculations based on SOBA and BSJBSA by METI.
Standard errors are clustered at the headquarter and country level in
parentheses. Significance: * 10 percent, ** 5 percent, *** 1 percent.
Country-level characteristics include log GDP, log GDP per capita, years of
schooling, log wages and exchange rate. Affiliate-level characteristics
include log capital and log employment.
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