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Abstract
This study investigates the effect of foreign direct investment (FDI) on markups using parentforeign subsidiary matched data on Japan from 1997 to 2018. Using the cost of goods sold
(COGS) as a measure of expenditure on variable inputs, we find that for manufacturing firms,
the parent firm increases markups as the ratio of sales of foreign subsidiaries to those of the
parent firm (i.e., the intensive margin of FDI) increases, while the parent firm does not
significantly change markups in response to the FDI status (i.e., the extensive margin). We
also find that the average markup of the corporate group, i.e., the weighted average of the
markups charged by the parent firm and foreign subsidiaries, increases with both the
extensive and intensive margins of FDI for manufacturing firms. Finally, we find that if we
divide the host countries into developed and developing economies, a positive effect on
markups is mainly observed for FDI to developing economies. Overall, our results suggest
that firms increase markups by increasing vertical FDI.
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Foreign Direct Investment and Markups
1. Introduction
As multinational sales have grown rapidly over the last several decades in many advanced and some
developing economies, the motives of foreign direct investment (FDI) and its effects on firm activities have
drawn attention of both economists and policymakers. Helpman et al. (2004) show theoretically that highproductivity firms choose FDI to serve foreign customers while middle-productivity firms choose exports to do
so and low-productivity firms serve only domestic markets. Many empirical studies also focus on the
relationship between the productivity and export and/or FDI statuses and find that multinationals have higher
productivity than exporting or domestic firms (e.g., Doms and Jensen, 1998; Mayer and Ottaviano, 2008; FonsRosen et al., 2021). 45 Although most of these studies examine the static relationship between FDI and
productivity, Kimura and Kiyota (2006), using longitudinal panel data on Japanese firms, investigate the
dynamic aspect of FDI and find that FDI improves productivity once the productivity convergence effect is
controlled for.
FDI potentially changes firm performance besides productivity in various ways. For example, FDI may
either increase or decrease domestic employment depending on the host country (e.g., Kambayashi and Kiyota,
2015; Ni, Kato, and Liu, 2021). Furthermore, while evidence is scarce, FDI may change parent firms’ markups
through various channels. For example, if firms move labor-intensive production process to foreign countries
where labor costs are low, parent firms can decrease their marginal costs, charge high markups, and earn higher
profits in home country. On the other hand, if firms can obtain higher productivity due to FDI, they may occupy
a higher market share and exert a market power, leading to a higher markup. An increase in FDI may also change
foreign affiliates’ markups. As foreign affiliates learn local customers’ tastes, adopt local regulations, and build
local production and sales networks, they may be able to set higher markups as well as to improve productivity
and quality of their products. In addition, as parent firms accumulate intangible capital such as brand and
innovative properties, foreign affiliates can use them to improve productivity and increase markups.6
We therefore aim to answer the following questions. Does FDI increase or decrease the parent firm’s
markups? Does FDI increase or decrease the average markup of the corporate group that consists of the parent
firm and its foreign affiliates? Does the effect of FDI on the parent firm’s markup depend on the host countries?
To reveal the effects of FDI on markups has important implications for several reasons. First, higher markups
are likely to result in higher profits, higher concentration, and lower labor share. Second, a larger dispersion in
markups means less efficient resource allocation (Hsieh and Klenow, 2009; Peters, 2020). Finally, the seemingly
positive relationship between FDI and revenue productivity might be explained by the rise in markup and
physical productivity might not be affected by FDI.

An exception is Globerman et al. (1994) who show that foreign affiliates in Canada do not have higher value added per
worker after controlling for size and capital intensity.
5
Similarly, there are many studies on the productivity of Japanese multinationals (e.g., Head and Ries, 2003; Kimura and
Kiyota, 2006; Tomiura, 2007; Todo and Shimizutani, 2008; Hayakawa et al., 2013).
6
Hosono et al. (2017) use a panel dataset from Japan to show that parent firms’ intangible capital contribute to foreign
affiliates’ production.
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Some studies investigate the effects of FDI on markups of the acquired firms or foreign affiliates.7 Keller
and Yeaple (2020) use data on US-owned firms operating across 50 countries and find that the markups of
foreign affiliates are higher as parent firms’ sales are larger. Stiebale and Vencappa (2018) use data on Indian
manufacturing firms and find that firms that are acquired by foreign firms located in technologically advanced
countries increases output and markups and decrease marginal costs. Their results indicate knowledge spillovers
from foreign acquirers to domestic firms. Bircan (2019) uses data on Turkish plants and finds that multinationals
target plants with high prices and markups and raise physical productivity but lower prices, leaving markups
unchanged, upon acquisition.
Few studies focus on the markups of the parent firms, except for Kato (2014) and Dobbelaere and Kiyota
(2018). Kato (2014) examine the effects of exports and FDI on markups using a panel dataset of Japanese
manufacturing firms and find that firms that conduct FDI and exports exhibit higher markups than those that
conduct only exporting or serving only domestic markets. Dobbelaere and Kiyota (2018) found that while being
an exporter increases the likelihood of being characterized by imperfect competition in the product market, the
opposite holds for multinationals. They also found that exporters are dominantly characterized by efficient
bargaining in the labor market, whereas the multinationals are less likely to operate in the labor market with the
efficient bargaining. While these studies are closest to the present study, their main points are not the effects of
FDI on the markups and therefore the relationship of FDI and markups is not closely explored.
We contribute to the literature in three ways. First, we investigate the effects of FDI on markups of parent
firms and the average markups of corporate groups, i.e., the weighted average of parent firms and foreign
affiliates. The average markups of corporate groups are interesting especially when FDI has opposing effects
on the markups of parent firms and those of foreign affiliates. Suppose, for example, that parent firms increase
overhead costs for managing foreign affiliates or invest in intangible capital such as building brand. Then, parent
firms’ costs such as selling, general, and administrative expenses (SGA) increase. If we (mis)use SGA or
operating expenses (OPEX) as a variable cost, the measured markups of parent firms decrease. On the other
hand, such expenses contribute to expanding foreign affiliates’ markets. Thus, the markup of foreign affiliates,
and possibly the average markup of the corporate group increase. The average markups of corporate groups also
matter from the view of corporate management.
Second, we carefully measure the variation in markups across firms and over time by acknowledging
that we have data on revenue rather than output quantities while the above-mentioned preceding studies on the
relationship between FDI and markups use revenue data to estimate markups, suffering from a serious
identification problem (Bond et al, 2021) as we detail below. Third, we analyze the effects on markups of the
intensive margin of FDI in terms of the ratio of sales of foreign subsidiaries to those of the parent firm as well
as the extensive margin that indicates whether firms have foreign affiliates or not. The intensive margin
potentially affects the parent firm’s markup if firms can save total costs by increasing the sales and production
of foreign affiliates.
A difficult challenge to investigate the effects of FDI on markups is how to estimate firm-level markups.

For the effects of exports on markups, see De Loecker and Warzynski (2012), among others. Ding (2021) is a great survey
on firm-level markups and multinational production.
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Markups are defined as the ratio of output price to marginal cost, or equivalently, the ratio of the output elasticity
of a variable input to the input’s cost share in revenue. Therefore, if we can estimate the production function
and obtain the output elasticity of a variable input, we can estimate markups (De Loecker and Warzynski, 2012).
To do so, however, we need data on output quantities. As Bond et al. (2021) show, if we replace data on output
quantities with sales or value, deflated by industry-level common deflators, and use the revenue elasticity in
place of the output elasticity, its ratio to the cost share contains no useful information about markups. If output
data are not available, as in our case, we need some identifying assumptions. In this study, we assume that the
output elasticity is constant within an industry-year and a firm as well as some observable firm characteristic.
Then, we estimate the variation in the logarithm of markups as the variation in the logarithm of the inverse of
the cost share after controlling for the industry-year and firm fixed effects as well as some firm characteristics
variables. It is noteworthy that we do not estimate the level of markups but the variation in it within the industryyear and the firm. Then we examine whether this variation is systematically correlated with firms’ FDI status.
By using high-dimensional fixed effects, we can also lessen the endogeneity bias that may arise if high-markup
firms tend to start or increase FDI.
We apply this method to a panel dataset from Japan that matches parent firms and foreign subsidiaries for
the period of 1997-2018. Japan is suitable for analysis because FDI has been growing over the sample period,
reaching 250 billion dollars in 2018 and covering both advanced and developing economies including the US,
EU countries, China, and Asian countries. Using matched parent-subsidiary data, we can estimate the average
markup of a corporate group as well as the markup of a parent or affiliate.
Our results can be summarized as follows. First, using cost of goods sold (COGS) as a measure of
expenditure on variable inputs, we find that for manufacturing firms, the parent firm increases markups as the
ratio of sales of foreign subsidiaries to those of the parent firm (i.e., the intensive margin of FDI) is higher while
the parent firm does not significantly change markups in response to the FDI status (i.e., the extensive margin).
On the other hand, if we use total costs that include selling, general, and administrative expenses (SGA) to
measure markups, we obtain the opposite result: the estimated markup decreases with the intensive margin of
FDI. We conjecture with some supporting evidence that costs for SGA include overhead costs for managing
foreign subsidiaries. Second, we find that the average markup of the corporate group, i.e., the weighted average
of the markups changed by foreign subsidiaries and the parent firm increases with the intensive margin of FDI
regardless of whether we use COGS or total costs including SGA to estimate markups. Third, we find that if we
divide the host countries into developed and developing economies, a positive effect of the intensive margin of
FDI on markups is observed only for FDI to developing economies. Overall, our results suggest that firms
increase markups by increasing vertical FDI.
The remainder of the study is structured as follows. Section 2 describes our methodology and data.
Section 3 then provides the estimation results. Section 4 summarizes the results and concludes.
2. Methodology
2.1 Data
In this paper, we constructed a dataset connecting the parent company and overseas subsidiaries. We
4

combined data from the Japanese Ministry of Economy, Trade and Industry’s Basic Survey of Japanese Business
Structure and Activities (hereinafter the “BSJBSA”) and the Basic Survey on Overseas Business Activities
(hereinafter the “BSOBA”). The BSJBSA is a survey aimed at clarifying how the management strategies of
Japanese enterprises and industrial structures actually evolve, and obtaining basic data to support administrative
measures. The survey covers firms with 50 or more employees and 30 million yen or more in capital. The
industries covered by the survey are mining, construction, manufacturing, and, with some exceptions, service
industries. The sample size is over 30,000 companies per year, and the sample period for this analysis is 19972018. We use the BSJBSA to generate data on parent firms’ markups, FDI dummies, dummies that identify
whether FDI is vertical or horizontal, export dummies, import dummies, total assets, R&D, sales, and cash flow.
The BSOBA is a survey designed to confirm the current status of Japanese firms' overseas business activities
and the impact of their overseas business activities on Japan. The survey covers Japanese firms (excluding those
in the finance/insurance and real estate industries) that have overseas subsidiaries as of the end of March each
year. The term "overseas subsidiaries" here refers to both overseas subsidiaries and overseas sub-subsidiaries.
Overseas subsidiaries are foreign firms in which the Japanese parent firm holds a 10% or more stake, while
overseas sub-subsidiaries are foreign firms in which the Japanese parent firm holds a 50% or more stake and
the overseas subsidiary holds a 50% or more stake. The sample size is less than about 8,000 companies per
year.8 The definition of the variables used in the regression analyses is shown in Appendix TableA1. Table 1
shows the descriptive statistics of those variables.
2.2 Identification strategy
In this subsection, we show the method of calculating the markup indicators. We define markups (𝜇) as
the price (P) to marginal cost (c), 𝜇 = 𝑃/𝑐. If we multiply the numerator and the denominator by total output
(Q), we obtain markups as follows:

𝜇=

𝑃𝑄
𝑐𝑄

(1)

Assuming that the marginal cost is equal to the average cost, we can calculate the markup by replacing cQ with
the total cost. This approach to measure markups is called the accounting approach. This may impose strong
restrictions on firm-level cost structures. As De Loecker, Eeckhout and Unger (2020) pointed out, this requires
constant returns to scale in production, the absence of economies of scale, and no fixed cost.
Another approach to measure markups is the production approach developed by De Loecker and
Warzynski (2012). Following the production approach, the markup is derived from the output elasticity of a
variable input divided by revenue share of that input. In terms of logarithms, the markup can be expressed as

The sample comprises the firms reporting the presence of the foreign subsidiaries in both BSJBSA and BSOBA, and the
firms reporting no foreign subsidiaries and not included in BSOBA. In other words, the firms inconsistently reporting on
their foreign subsidiaries are dropped from the sample.
8
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ln(𝜇) = ln (

𝑃𝑄
𝜕𝑄 𝑀
) + ln (
)
𝑃𝑀 𝑀
𝜕𝑀 𝑄

(2)

Here, 𝑀 and 𝑃𝑀 are the quantity and price of the variable input, respectively. This approach does not require
strong assumptions about the cost structure, but it does require the estimation of the production function. It is
now well known that the identification and estimation of production functions using firm data are serious
challenges (Ackerberg, Caves, and Frazer, 2015; Gandhi, Navarro, and Rivers, 2020). In addition, estimating
markups from data on revenue also suffers from identification and estimation problems (Bond et al., 2021).9
Considering these problems, we avoid estimating the level of markup but focus on the variation in the
logarithm of markups using the variation in the logarithm of the share of variable costs in revenue.10 Our
maintained assumption that is necessary to estimate the variation in markup is that the elasticity of inputs in
production function is constant within a firm and industry-year. By controlling for a firm- and industry-yearlevel fixed effects, we focus on how markup changes over time within a firm in a given industry and year in
response to the start and expansion of overseas production. Specifically, we use COGS to measure the variable
cost and use its ratio to total sales as a proxy of markup in the baseline specification. We further use the OPEX
and wagebills as measures of variable costs and use their ratios to total sales as alternative measures of markup.
These measures are used by Traina (2018) and Keller and Yeaple (2020), respectively. Traina (2018) shows that
the results of De Loecker, Eeckhout and Unger (2020) do not hold if OPEX is used as a measure of markup
instead of COGS. While our estimation results are not robust to these measurement methods, we also show that
COGS are more appropriate as a proxy of variable input. We trimmed 1% tails of the distribution of the markup
measures to lessen the effects of outliers.
Next, we slightly extend the framework to consider the effects of FDI. We first assume that a firm
produces some kinds of products in the independent production lines. In this case, the equation (2) holds for
each product. If we ignore the decision at the product level and calculate the markup indicators at the firm level,
however, the firm-level markup must correspond to the weighted average over the markups of the products.
Suppose that this firm starts foreign production by the horizontal FDI and stops producing export products in a
domestic plant. In this case, the change in the markup at the firm level depends on the markups of the exported
products. If the exported products are involved with higher markups, the markups of exporters are higher and
they would be lowered when the export is substituted by the local production. Of course, starting foreign
production may affect quality and production technology of the domestic products. Predicting the change in the
markup is, therefore, difficult for the case of horizontal FDI. In the case of vertical FDI, we suppose that the
products correspond to parts and components of the final products. We also assume that the final product is
assembled from the parts and components with the structure of the spiders in Baldwin and Venables (2013)
without any additional costs of production factors. In this setting, vertical FDI is expressed as the shifts of some
production processes to the foreign subsidiaries, and the change in the markup at the firm level depends on the
Nishioka and Tanaka (2019) also point out that to estimate the production function, detailed output and input data are
required, and the estimated value of the markup varies depending on the estimation method of the production function.
Kasahara and Sugita (2020) propose nonparametric identification of markup from revenue data.
10
Similar method is proposed by Gandhi, Navarro, Rivers (2020) in the Online Appendix.
9

6

markups of the parts and components produced in the foreign subsidiaries. 11 If the parent firm shifts the
production of the products with lower markups to the foreign subsidiaries, the firm-level markup of the parent
firm would rise after vertical FDI.
2.3 Estimation method
In this subsection, we provide the explanation on the estimation method. The purpose of this paper is to
explore the effects of FDI on markups. To this end, we estimate the following equation:
ln 𝜇𝑖𝑡 = 𝑭𝑫𝑰𝒊𝒕 𝜶 + 𝑻𝒓𝒂𝒅𝒆𝒊𝒕 𝜷 + 𝒙𝒊𝒕 𝜸 + 𝛿𝑖 + 𝛿𝑠𝑡 + 𝑢𝑖𝑡
where ln 𝜇𝑖𝑡 is one of various measures of markups for firm 𝑖 and year 𝑡, and we use the logarithm of the
ratio of sales to variable cost as the markup indicators. While we use COGS as the variable cost in the baseline
estimation, we also show the results of estimations using OPEX and wagebills.
𝑭𝑫𝑰𝒊𝒕 is a vector of the main explanatory variables, including a FDI dummy and sales ratio. The FDI
dummy is a variable that takes 1 if the firm owns a foreign subsidiary and 0 otherwise. The sales ratio is the
ratio of sales of the foreign subsidiaries to that of the parent company in Japan. If a firm in Japan owns multiple
foreign subsidiaries, the sales of all subsidiaries are summed up. These variables indicate the presence of foreign
production, and the coefficients are expected to be positive if foreign expansion increases the markups.
𝑻𝒓𝒂𝒅𝒆𝒊𝒕 is a set of variables related to international trade. We use export and import dummies and export and
import values to sales. According to a series of studies from De Loecker and Warzynski (2012), exporting firms
are expected to have higher markups and the coefficients of these variables are positive. In addition, we also
control for the ratio of export to and import from related companies to sales because the transfer price is often
manipulated and biases the effects on markups. If the parent firms in Japan lower their profits, the markups of
those firms would fall when the values of export to and import from their related firms increase.
Finally, 𝒙𝒊𝒕 denotes other control variables; logarithm of total assets, logarithm of firm age, R&D
dummy, sales growth from the previous year, and the ratio of cashflow to total assets in the previous year. In
addition, firm fixed effects and industry and year fixed effects are included in all estimations. These control
variables and fixed effects control for the static input elasticity of output, and the coefficients of the variables
on FDI are considered to indicate their impacts on the markups. Standard errors are clustered at the firm level.
3. Estimation results
In this section, we show the estimation results. We first report the estimation results on the effects of
FDI on the markups of parent companies. We also explore the difference between the effects of horizontal FDI
and vertical FDI and report the estimation results using interaction terms and subsamples. We, then, estimate
the effects of overseas production on the markups of the entire multinational corporations. Finally, we show the
results when the markup is measured in different ways using alternative definitions of variable cost.

We need to assume that the products comparable to the parts and components produced by the foreign subsidiaries are
sold in the market and manipulating the transfer price is limited.
11
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3.1 Baseline results
Table 2 shows the results of the baseline estimation using the ratio of sales to COGS. Columns (1) and
(3) cover all industries and columns (2) and (4) cover only the manufacturing industry. In (1) and (2), we include
the variables of FDI and international trade into the set of explanatory variables. The coefficients of the FDI
dummies for all industries and manufacturing are not statistically significant. It cannot be said that the
establishment of a foreign subsidiary affects markups. For the manufacturing industry, however, the coefficient
of the sales ratio of foreign subsidiaries is positive and statistically significant, suggesting that the markups are
higher for the firms expanding the overseas production. The estimation results for exports are similar to FDI.
The export dummy is not statistically significant, but the ratio of exports to sales is positive and statistically
significant. For imports, the coefficient of the dummy variable is positive and the coefficient of the import ratio
to sales is negative. The critical values are around 0.088 (= 0.0042/0.0476) for all industries and 0.056 (=
0.00238/0.0428) for the manufacturing industry. As the median ratio of imports to sales is 0.037 when
conditioned on importing firms, for more than half of importing firms, the markups are positively affected by
the importing activities. While the coefficient for exports to the related firms is statistically insignificant, the
coefficient for imports from the related firms is negative and statistically significant. Those importing firms may
source the intermediate goods from their related companies by higher prices to reduce the profit in Japan. In
columns (3) and (4), we add control variables. Most of the coefficients for those control variables are consistent
with the expectations, and the coefficients for FDI and international trade are not qualitatively changed. In sum,
the effect of FDI on the markups is absent or weakly positive even if it is present. The effects of international
trade are more clearly observed.
Next, we explore the difference in the impact of foreign production on markups, depending on the
destination country. More specifically, we classify foreign investment in OECD countries like the U.S. as
horizontal FDI and foreign investment in non-OECD countries like China as vertical FDI. Table 3 shows the
estimation results. The horizontal FDI dummy takes the value of 1 if the sales of foreign subsidiaries located in
OECD countries are larger than those in non-OECD countries. The vertical FDI dummy takes the value of 1 if
the sales of foreign subsidiaries located in non-OECD countries are larger. To capture both types of FDI
quantitatively, we divide the sale ratio of foreign subsidiaries into two terms; sales of foreign subsidiaries located
in OECD countries to the parent company and sales of foreign subsidiaries located in non-OECD countries to
the parent company. These two terms are added as explanatory variables in the regression of the parent company
markups. (1) and (3) are the estimation results for all industries, and the coefficient for the horizontal FDI
dummy is negative. Columns (2) and (4) are the results of the estimation for the manufacturing industry and
show that the markup of the parent company rises when its subsidiaries located in a developing country increase
their sales. Since the multinational firms in the manufacturing industry often place different production
processes in Japan and developing countries, this result suggests that the production processes with lower
markups are located in developing countries.
Similar results are obtained when the estimation is totally separated by the type of FDI. Table 4 shows
the estimation results of subsamples split by the types of FDI. The FDI dummy is not included as an explanatory
8

variable because these regressions only include the firms that already own foreign subsidiaries. Columns (1)
and (2) show the results of the estimation for the subsample of the firms owing subsidiaries in developed
countries. The coefficient for the sales ratio of subsidiaries to parent company is positive, but statistically
insignificant or weakly significant. Columns (3) and (4) show the results of the estimation for the subsample of
the firms owing subsidiaries in developing countries. The coefficients for the sales ratio of subsidiaries to parent
company sales are positive and statistically significant. These results again suggest that the markups of the
parent companies in Japan rise when those firms expand the overseas production in developing countries.12
3.2 Markups for consolidated corporate group
In this subsection, we consolidated the foreign subsidiaries with the parent companies in Japan and
estimated the impacts of FDI on markups from the perspective of the entire corporate group. To this end, sales
and costs of foreign subsidiaries are added to those of their parent company, respectively, and the values of
transaction by the parent with the related companies are subtracted from those values. The markup indicator of
the corporate group is calculated by taking the ratio of consolidated sales to consolidated costs. While this
indicator can be interpreted as the average of the markups imposed by the firms consisting of the corporate
group, we need to interpret the result using this indicator carefully because the underlying production function
might be different across firms.13 Table 5 presents the estimation results. While the sample industry is not
limited in columns (1) and (3), the sample in columns (2) and (4) includes the corporate group whose parent
company in Japan is operating in the manufacturing sector. Similar to the results in Table 2, the coefficients for
sales of foreign subsidiaries are positive only for manufacturing firms, suggesting that the increase in overseas
production raises the markup of the entire corporate group in the manufacturing sector. In addition, the crucial
difference from Table 2 can be seen for the coefficients for the FDI dummy, which are positive and statistically
significant for both all industries and manufacturing sector. These results imply that the foreign subsidiaries
charge higher markups than their parent companies, and therefore the markup of the corporate group rise after
the establishment of foreign subsidiaries.
Next, we again divide the impacts on markups of the consolidated corporate group by the types of FDI.
Table 6 shows the effects of horizontal and vertical FDI on the markups of the corporate group. We again show
the results of all industries in columns (1) and (3), and manufacturing sector in columns (2) and (4). While the
coefficients for sales ratio of affiliates to parent company are statistically insignificant in all columns, FDI
dummies are positive and statistically significant, except for the horizontal FDI dummy in column (4). The main
results in Table 5 hold even when the FDI is decomposed into two types. In addition, we can see that the

Hayakawa et al. (2013) report the similar results for the productivity of Japanese multinationals. They estimate the
effects of FDI using the propensity score matching method and found that TFP increases by 4.4% after vertical FDI only
for production activity in the short run. In our sample, mean of the sales ratio of subsidiaries in developing countries to
parent is 26.8% and the coefficient for the variable is 0.0078. While the impacts of our study and theirs are not comparable,
a back-to-the-envelop calculation shows that the effect on the markups is much smaller than the effect on the TFP.
13
In Appendix Table A2, we show the estimation results of regressing the markup indicators of foreign subsidiaries on the
variables of the foreign subsidiaries and the parent company in Japan. The foreign subsidiaries impose higher markups if
they export Japan and do not import from Japan. More interestingly, the markups of the foreign subsidiaries are positively
correlated with the markups of their parent firms. The firms share the attributes of their products and production technology
within the corporate group.
12
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coefficients for vertical FDI dummy are larger than those for horizontal FDI dummy. Even though the
production function and the elasticity of production with respect to the static input must be different across firms
within the corporate group, in particular for the firms with vertical FDI, the results in Table 6 weakly suggest
that the markup of the corporate group is higher if the parent firm own the foreign subsidiaries in developing
countries, and the shifts of production processes with low markup to the developing countries can explain the
difference of the markup indicators across FDI types.
3.3 Other measurement method
In this study, so far, the measurement of markup indicator is based on the assumptions that COGS is a
variable cost and its elasticity of production is constant for each firm. While the method used in this study is a
simplified version of De Loecker, Eeckhout, and Unger (2020), Traina (2018) insists that the findings of De
Loecker, Eeckhout, and Unger (2020) do not hold if the variable cost is measured by OPEX instead of COGS.
We, therefore, check the robustness of our results by using alternative measurement methods. Table 7 shows the
estimation results with the markup indicators using OPEX and wagebills. In columns (1) and (2) of Table 7, we
estimate the same equations as the columns (3) and (4) in Table 3, using the ratio of sales to OPEX as the markup
indicator by adding SGA to COGS. Therefore, the columns (3) and (4) in Table 3 can be interpreted as the
estimation results when we assume that COGS is a variable cost and SGA can be a fixed cost, while columns
(1) and (2) in Table 7 is the estimation results when assuming that SGA is also a variable cost. When the markup
is measured by the ratio of sales to OPEX, the coefficients for the FDI dummy are negative and statistically
significant for both all industries and the manufacturing sector. In addition, the coefficients for the sales ratio of
foreign subsidiaries are also negative and significant. The same results can be obtained when the markup is
measured by the ratio of sales to wagebills. We report the estimation results in columns (3) and (4) in Table 7.
As the case of OPEX, the coefficients for the FDI dummy and the sales ratio are all negative and statistically
significant for both all industries and the manufacturing sector.
When we measure the markups by using COGS, on the one hand, we found that firms’ expansion abroad
weakly increases their markups. On the other hand, the markup indicators clearly decrease by the start or
expansion of overseas production when they are measured by OPEX or wagebills. In order to make a consistent
interpretation, we estimate the similar equations using the cost measures as the dependent variables. The results
are reported in Table 8. In columns (1) and (2), log of COGS is used as the dependent variable. The results are
consistent with Table 2. While FDI has negligible impacts on the cost, exporting firms pay lower cost for their
sales. Note that the coefficients of the sales are approximately one, suggesting that our dependent variable in
the baseline estimation of the markup is valid. Columns (3) and (4) in Table 8 show the results of the estimation
using log of OPEX as the dependent variable. The coefficient for the FDI dummy is positive and statistically
significant, and the coefficient for the sales ratio of the foreign subsidiary is also significant for all industries.
The dependent variable in columns (5) and (6) is log of the wagebills and the coefficients for the FDI variables
are qualitatively similar to columns (3) and (4). Finally, we regress log of SGA on the same explanatory variables
and report the results in columns (7) and (8). Given that OPEX is the sum of COGS and SGA, these results
show that more SGA is involved with the overseas production and that the parent company incurs a part of costs,
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or SGA, in particular, for the foreign subsidiaries. Another interesting insight from Table 8 is that the coefficients
of sales is clearly less than one for wagebills and SGA, suggesting that these costs do not dependent on sale, or
somewhat fixed, in other words. If this conjecture is true, using COGS as a variable cost is a more appropriate
method to measure the markups, as insisted by De Loecker, Eeckhout, and Unger (2020). The use of OPEX
would lead to an underestimation of the markup for the parent company.
4. Concluding remark
Using parent-foreign subsidiary matched data on Japan from 1997 to 2018, we first find that for
manufacturing firms, the parent firm increases markups with the intensive margin of FDI while the parent firm
does not significantly change markups in response to the FDI status. Second, we find that the average markup
of the corporate group, i.e., the weighted average of the markups changed by the parent firm and foreign
subsidiaries, increases with the intensive margin of FDI for manufacturing firms. Finally, we find that if we
divide the host countries into developed and developing economies, a positive effect of the intensive margin of
FDI on markups is observed only for FDI to developing economies. Overall, our results suggest that firms
increase markups by increasing vertical FDI.
Our estimation of markups relies on some identification assumptions. Specifically, we have assumed
that the elasticity of production with respect to a variable input is constant within a specific firm and industryyear. Moreover, while we control for various firm characteristics variables to estimate the effect of FDI on
markups, we do not use an exogenous shock to FDI that would more clearly estimate the causal effects.
Regardless of these limitations, we believe that the results of this study have some important implications. In
particular, a higher markup of the parent firm of a multinational suggests that an increase in its output would
improve the efficiency of resource allocation across firms, although a larger size of a parent firm may eventually
strengthen their market power and induce a further rise in their markup. It is left for future work to evaluate
such a long-run effects of FDI on markups and thereby on the aggregate economy.
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Table 1. Descriptive Statistics

Notes: In this table, we do not take logarithm of the variables we take logarithm of in the regression analyses.
Markup indicators are trimmed 1% tails. Rows in “All” show the statistics of the variables calculated from the
whole sample. Rows in “Positive value” shows the statistics of the variables for the observations with a positive
value on each variable.
Source: Authors’ compilation, using Basic Survey of Japanese Business Structure and Activities and Basic
Survey on Overseas Business Activities (METI).
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Table 2. Baseline results

Notes: Standard errors are in brackets. * p<0.1, ** p<0.05, *** p<0.01.
Source: Authors’ estimation, using Basic Survey of Japanese Business Structure and Activities and Basic Survey
on Overseas Business Activities (METI).
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Table 3. Markups and FDI types

Notes: Standard errors are in brackets. * p<0.1, ** p<0.05, *** p<0.01.
Source: Authors’ estimation, using Basic Survey of Japanese Business Structure and Activities and Basic Survey
on Overseas Business Activities (METI).
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Table 4. Markups and FDI types in separate estimations

Notes: Standard errors are in brackets. * p<0.1, ** p<0.05, *** p<0.01.
Source: Authors’ estimation, using Basic Survey of Japanese Business Structure and Activities and Basic Survey
on Overseas Business Activities (METI).
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Table 5. Markups for consolidated corporate group

Notes: Standard errors are in brackets. * p<0.1, ** p<0.05, *** p<0.01.
Source: Authors’ estimation, using Basic Survey of Japanese Business Structure and Activities and Basic Survey
on Overseas Business Activities (METI).
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Table 6. Markups for consolidated corporate group by FDI types

Notes: Standard errors are in brackets. * p<0.1, ** p<0.05, *** p<0.01.
Source: Authors’ estimation, using Basic Survey of Japanese Business Structure and Activities and Basic Survey
on Overseas Business Activities (METI).
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Table 7. Alternative measures of markups

Notes: Standard errors are in brackets. * p<0.1, ** p<0.05, *** p<0.01.
Source: Authors’ estimation, using Basic Survey of Japanese Business Structure and Activities and Basic Survey
on Overseas Business Activities (METI).
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Table 8. Cost and FDI

Notes: Standard errors are in brackets. * p<0.1, ** p<0.05, *** p<0.01.
Source: Authors’ estimation, using Basic Survey of Japanese Business Structure and Activities and Basic Survey
on Overseas Business Activities (METI).
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Appendix
Table A1. Definition of variables

Notes: BSJBSA and BSOBA are abbreviations of Basic Survey of Japanese Business Structure and Activities
and Basic Survey on Overseas Business Activities (METI), respectively.
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Table A2. Markups of foreign affiliates

Notes: Standard errors are in brackets. * p<0.1, ** p<0.05, *** p<0.01.
Source: Authors’ estimation, using Basic Survey of Japanese Business Structure and Activities and Basic Survey
on Overseas Business Activities (METI).
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