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Abstract

This paper builds a theory to characterize the impact of institutional quality on productiv-
ity and profitability of firms. MNEs headquartered in countries of poorer state institutions are
shown to invest more in ‘informal institutions’. Firms from countries of good "formal" institu-
tions tend to invest in countries with "not so good" institutions to save on production cost since
those host countries tend to have lower wage levels. On the contrary, their counterparts from
countries with "not so good" institutions tend to invest in countries of "good" institutions to
save on fixed cost which is partly composed by invests in "informal institutions". For the most
productive firms, MNEs on average generate more net profits in countries of better institutions,
the poorer the institutional environment at home. The above proposition is confirmed using
global firm level FDI data.
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1. Introduction

Studies on determinants of FDI has been accumulated and provided us a good understanding on
this issue. Helpman (2006) reviewed relevant literature on this research question. The decision at
firm level to undertake FDI depends on firm-level characteristics such as productivity, and potential
host country features. For example, firms tend to choose lower-cost countries to create export plat-
forms. In addition, firms also have to consider problems of outsourcing or integration in fragmented
production.

Although vertical FDI decisions are often assumed to be cost-saving, other factors can affect
vertical FDI as well. According to IMF, Developing countries’ share in total FDI inflows rose from
26 percent in 1980 to 37 percent in 1997, and their share in total outflows rose from 3 percent
in 1980 to 14 percent in 1997. Firms based in industrial countries are still the primary source of
FDI, but direct investment originating in developing countries has more than doubled since the
mid-1980s. Industrial countries as a group also attract the greater proportion of such investment.
From this point, firms from South countries undertaking FDI can be motivated by factors other
than cost-saving.

This paper incorporate the institutional factors in firms’ choosing host countries. The institu-
tional quality at the origin country will affect the firm’s productivity, in line with earlier studies
on positive effect of institutions on growth. Worse institution will discount firm productivity more.
This "discounted" productivity will finally affect profit whenever the firm produce at home or carry
out vertical FDI. So, for two firms of the same productivity, the one from a country of good insti-
tution quality will not have its productivity discounted so much and earn a higher profit than the
one from a country of bad institution quality that if they produce in the same host country.

Therefore, firms choose their host countries considering institutions both at home and the host
country. Firms from countries of worse institutions tend to invest in countries of higher institutional
quality and vice versa. The rationale behind is that countries from countries of better governance
quality are motivated by cost-saving considerations since wage levels there are lower. Their coun-
terparts from countries of worse governance qualities seeks to reduce their fixed costs since it’s well
recognized that worse institutions implies higher entry costs. That mechanism is confirmed using
firm-level data on FDI.

The study is connected to prevalent research on institutional determinants of FDI and research
using firm-level data on FDI. For example, Du et al. (2008) examines the impacts of economic
institutions, including property rights protection and contract enforcement, on the location choice
of foreign direct investment of US firms. They find that US multinationals prefer to invest in
those regions that have better protection of intellectual property rights, lower degree of government
intervention. Similar findings are also present in Bénassy-Quéré et al. (2007) and Jensen (2008). The
contribution of the paper is that a mechanism through which bilateral institutional difference can
affect FDI is proposed. Also, the data used in the paper is firm-level FDI data across more than 100
countries, which enable the deep investigation in the issue. Additionally, firm-level characteristics
are exploited.

The paper is organized as the following. Section 2 provide the theoretical framework of the
paper. Section 3 discusses and summarize data used here. Section 4 presents empirical studies.
Section 5 concludes.



2. Model

The model is intended to show the conditions under which positive or negative sorting in institutions
occur in FDI. Theoretical predictions focus on showing the ’direction’ of impacts. Particularly, we
focus on vertical FDI where production is composed of headquarter and subsidiary components and
profit is affected by both home and host countries.

2.1. Setup

The world is populated by a unit measure of consumers. Here homothetic preference is assumed,
with utility function of each consumer as

o

o (o)

where o > 1 is the elasticity of substitution and € is the set of available varieties.

Each variety w requires a headquarter service component and a manufactured (subsidiary) com-
ponent using a Cobb-Doublas production function, following Antras and Helpman (2004). Each
component has a unit labor requirement equal to one, without loss of generality. In addition, more
productive firms have lower marginal costs.

Institutional quality of the home country can to some extent affect firm production in the host
countries. This is supported in prior studies in governance and economic development. Firstly,
institutional quality is one of basic determinants of economic growth and TFP in the long term.
Eicher et al. (2004) and Rodriguez-Pose and Ketterer (2012) point out that institutions have a
large impact on human and physical capital accumulation, which in turn affects firms’ productivity.
Furthermore, the "country of origin" effect in multinational corporations (MNC) is identified. Chen
(2011) uses data on US MNCs and yields the finding that firms receiving investments from devel-
oping countries experience lower productivity gains after the FDI activities than their counterparts
receiving investments from developed countries. Decrease in revenues is also revealed for the former.

Based on that, the marginal cost function of a firm with productivity ¢ and headquarter intensity
7 from home country h carrying on vertical FDI in host country d is

where 7}, is the (formal) governance quality in country h. Higher 7, the better the institutional
quality, and therefore the lower marginal cost for a firm from h investing in d. with CES preference
mentioned above, the profit function of the firm is

= Bgz;rh(wacll*")l_U (2)

where B = %X;(“_l)ﬂ(ﬁ)l*”, ¢ = ¢ and wy(wy) is the wage at home(host) country.

In the above model, labor endowment is assumed to be fixed and large enough in each country.
The abundance of labor implies that there are positive employments in the numeraire goods sector.
The wage level w is determined by labor productivity in the numeraire goods sector in each country.
It’s assumed that countries with better formal institutional quality have higher labor productivity

and hence a higher wage: w' (1) = dw/dr > 0



2.2. Choice of Informal Institution

To produce at home or initiate vertical FDI, a fixed cost should be incurred. The fixed cost of
producing at home country only is f(rp,I). This fixed cost depends on 7, the formal institution
at home country, and I, the informal institution the firm invests in. If the firm carries out vertical
FDI, the fixed cost should be f(ry,I) + f(rq,I), i.e. the additional fixed cost depends on both
informal institution the firm invests and the formal institutional quality in the host country d.

The following key assumptions on the fixed cost is made. These assumptions follows Chang
(2018). Firstly, the fixed cost decreases with 7, and rg, i.e. higher fixed costs are required, the
worse institutional quality at home and host countries. Secondly, fixed cost decreases with informal
institution investment, i.e. higher informal institutional investment reduces such fixed cost. Thirdly,
higher informal institutional investment is more effective in reducing fixed costs in countries with
poorer governance quality (lower ry, r4), as Equation (3) shows:

Note here that the informal institution I can reduce the fixed cost of both producing at home and
vertical FDI. In addition, investing informal institution at level I requires the cost of k(I), which is
increasing and convex in I.

One aspect of the firm’s problem is to minimize its fixed costs. If the firm only produces at
home, its problem is

ming F(rp, I) = f(rp, I) + K(I)
If the firm carry out vertical FDI, given ry, its problem is
ming F¥P(ry,rq, 1) = f(ra, 1) + f(ra, 1) + K(I)

According to Chang (ibid.), the above setup have several implications'. Firstly, investment in
informal institutions are higher if a firm decide to initiate FDI and fixed cost associated with FDI is
higher than producing at home. Related to that, the poorer institutional quality both at home and
host countries, the higher fixed costs of FDI. Intuitions are that FDI impose additional fixed cost
threshold for firms and firms carrying out FDI have higher incentives to reduce such fixed costs,
thus informal institution investment is higher for FDI. Poorer institutional quality raise fixed costs
through both increasing f(rp,I), f(rq,I) and informal investment k(I), thus raising total fixed
costs.

The second implication is related to the above. Multinationals located in home countries with
poorer formal institutions invest more in informal institutions. Thus, for a given destination, multi-
nationals from home countries with poorer formal institutions are more effective in reducing the
fixed costs. The intuition is that firms headquartered in countries of poorer formal institution have
higher incentive to invest in informal institution due to assumption (3). This high investment in
informal institution in turn benefits the multinational by reducing the fixed cost in the host country
d.

Formally, the following implications are yielded.

IFDI’*(T}L, Y’d) > I*(Th)

!For mathematical proof of these implications, refer to Chang (2018) Proposition 1 and Proposition 2



FEDPL* (g rg) > F*(rp,)
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ary <0

dFFD;:h(rh,rd) <0

SIFDg:}Erh,rd) <0
Lt >0

2.3. Optimal FDI Destination

This section characterize the optimal choice of host countries by firms of different productivity levels
¢ and different home countries r;,. Producing locally yields the profit of

1P = 7P — Ff = Borpw, ° — f(rn, I*) — k(1) (4)

Producing in the form of vertical FDI yields the profit of
~ l1—0o
P! — 7 FDI _ pFDLx _ ga,. (wﬁwi_") — [y, IFPI*Y — frg, IFDI*y _ (IFPI¥y  (5)

The problem of a firm in vertical FDI is to choose host country rq to maximize overall profit TT¥'PZ:

~ -0
max [TFP! — zFDI _ pFDLx _ g, (waif") — frp, IPPTY — F(rg, IFPT#) — R(IFPT#) (6)
rd

where the total fixed cost FFPI* takes into account of the optimal choice of IFP1* discussed in
prior subsection.

The first-order condition (FOC) for optimal choice of 17 satisfies the following

aTrFDI . 8f(7’2,IFDI’*)
o () = = (7)

Proposition 1. (i) Substitution/Complementarity in Institutional Qualities With the as-

d;ﬁ%;”hh < n(glil), all else being equal, all

firms with productivity above certain threshold ¢* choose to undertake FDI in countries of poorer

institutional qualities, the better the institution quality at home, i.e. g:?é < 0; On the contrary, all

firms with productivity below that threshold choose to undertake FDI in countries of better insti-

sumption on the wage elasticity of governance quality:

tutions, the better institutional quality at home, i.e. g:‘:i > 0 (i) All else being equal, a firm will
h
choose to undertake FDI in countries of poorer institutions, the more productive the firm is aaig <0y

(iii) All else being equal, a firm will choose to undertake FDI in countries of poorer institutional

qualities, the larger world demand is % < 0; (iv) All else being equal, a firm will choose to carry

out FDI in countries of poorer institutions, the less headquarter intensive the sector is 88—:7 >0



Proof. (1) 82g:;m < 0 by second-order condition for profit-maximization on r}. Differentiating (7)
d

with respect to rj attains:

821-[ _ 627T 62f(7"d,f*’FDI) 6[*,FDI (8)
orgor, — Orgors, Orq01 ory,
where
2 = B(1 - o) (1= n)uwl "l () [(1 = a)gri! () + w(r)]
Given the wage elasticity w.r.t r is lower than n(al—1)7 le. d;;z;:«”hh n(al_l), 8gzzm <0

2 « FDI
For the second part of Equation (8), the assumption implies that % > 0. According

. *, FDI
to last subsection, 2L o < 0

Thus, it can be inferred that (%828“ < 0 if and only if ¢~> > 45*

dOTh

- -1
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orp,

For firms with high productivity, g%i < 0 holds.

The reverse is true for firms with productivity ¢ lower than the cutoff
(ii) Similarly, taking the total differentiation of (7) w.r.t. ¢ obtains

BQﬂFDI

/
or 960 w (Td)
aifl - —% <0 (9>
¢ 87’3

Since 8;3;;2] = (1-0)(1 = rFPlw/ (rg) /(wad) < 0

(iii) Using the same method as above, the same implication can be reached, since B and gE affects
7Pl in the same direction.

(iv) Finally, similar derivations as the above yields:

92.FDI

x W (ra)
%’;;l = _% < 0, because wy, > wq
67‘{21
Since %52 = (1= 0) (1= n)(1 — ) In() = 1| 5w/ (ra) < 0 with wy, > wg®s QED

The above theoretical model is different from previous studies in the following aspects. Firstly,
the theoretical model identifies the effect of home country institutional quality on productivity, which
is not considered in Chang (2018); Secondly, unlike Chang (ibid.) which identifies complementarity
in institutional quality choice universally, the model here analyzes the conditions under which
substitution /complementarity can occur in terms of host country institution choice.

2If host country wage is higher than the home country for some firms, then, there would be no incentive for vertical
FDI



2.4. Sorting of Firms

The above proposition implies that profit from FDI is an increasing convex function of productivity.
The induction is simply:

«,FDI _\1-o
aHa& = Bry, <w2wcll ") >0

where IT'P1 is the maximized profit from FDI. Additionally,
o2+ FDI o _ \Bru(wjwyTM O
2L - (1) (1 ) 2R ) 25 5

In regard to the fixed cost, we have:

dF*,f‘DI o dF*,FDI dTg > O
do dra  d¢

where F*¥PI is the minimized fixed cost of FDI. The sign is implied by Proposition 1 and the
condition 4£ ;;ZDI < 0 argued in the prior subsection.

This analysis indicates that more productive firms earn higher variable profits and choose host
countries with poorer institutions. On the other hand, more productive firms incurs higher fixed
costs. Since variable profit function of domestic production is linear and lower fixed cost is incurred
for domestic production, there exist a productivity cutoff (;NS*’F DI' ot which firms are indifferent
between domestic production and FDI. Similar to Helpman et al. (2004) and other trade/FDI

studies, there also exist a cutoff ¢ at which firms break-even. If IT*FPI(7%P) < 0, then there

are positive measures of domestic firms: firms with productivity ¢ € [O, P } exit the market, with

(B € [QE*’D, qz*’FDI} produce in the home country only, and with é € [qz*’FDI, o0) undertake vertical

FDI.

It’s possible that positive and negative assortative matching in FDI location choice co-exist.
Proposition (i) implies that the most productive firms exhibit negative assortative matching pat-
terns. If (;~5*F DI < d~>* holds, there exist a subset of MNCs exhibiting positive matching (complemen-
tarity in institution quality between home and host countries). On the other hand, the aggregate
pattern is unknown because it depends on the distribution of <z~5, and a series of parameters such as
market demand B, substitution degree o and wage elasticity to institution w’(). If ¢*FPL > ¢* or
even &*’D > é* holds, all MNCs exhibit negative matching in host country choice.

2.5. Discussion on the Model

I discuss the rationales behind this model and some further extensions on it. The model predicts
that when the wage is very elastic to institution quality, for very productive firms, the poorer the
institutional quality at home country is, the better the host country institutional quality, and vice
versa. The intuition behind is that, if the home country has a very good governance, a firm does
not care about much of its productivity; rather, it will consider investing in a host country with low
wage to save production costs. However, the poorer the governance quality, the lower the wage and
higher the additional fixed costs as is argued in the setup of the model. The better the institutional
quality at home, the lower the informal institution investment I, thus the higher fixed cost for a
given host country. According to Helpman et al. (ibid.), only the subset of most productive firms
choose to initiate FDI due to its high fixed cost. From this point, for a subset of most productive



firms, the better institution at home induces them to carry out vertical FDI in institutionally poorer
host countries.

Conversely, firms from countries of poor institutional quality have different motivations. Firms
headquartered in these countries cares more about their productivity since it’s heavily "discounted"
by poor governance at home.The poorer home country institution, the more productivity is "dis-
counted", the lower the cost of headquarter service is, the more the firm is concerned about reducing
fixed effects to remedy the loss in operating profit. Only the subset of the most productive firms
can offset the higher wage in host countries of better governance.

The model can be extended in the following way. Firstly, a firm can make informal institution
investment separately in the home and host countries. Secondly, more productive firms (or larger
firms) have closer connection with the governments and this is especially true in developing countries
(Cai et al. 2011). Finally, assumptions can be made on functional forms of w(r), f(r,I) and k(I)
to derive the aggregate pattern.

3. Data

This section discusses how firm-level data is processed, along with descriptive evidence on this. The
primary dataset is the listed firms data provided by Bureau van Dijk. The reason is that listed
firms are mostly highly productive.

3.1. Firm-level Data and Productivity Estimation

We construct the firm-level measures based on the OSIRIS enterprise database of Bureau van Dijk
(BvD). This dataset provides comprehensive information on listed, and major unlisted/delisted
companies around the world. We use two subsets of the database: the financial module and the
ownership module. The former provides firm-level financial report items including total revenues,
employment, total assets, and research and development (R&D) expenses.®> The latter reports for
each firm its name, location, industry, and its domestic/foreign affiliates, as well as the information
on each of its affiliates (name, location, and industry).? The percentage of ownership stake in an
affiliate by its parent firm is also recorded. This allows us to identify FDI activity (Kalemli-Ozcan
et al. 2015). The financial module allows the user to retrieve historical data for up to 10 recent
years. The ownership module however reports only the latest (“as of date”) ownership information.
We downloaded the data on November 24th, 2016. See ibid. for a discussion of the issues involved
in downloading/assembling a similar database ORBIS of BvD.

We follow long-established methods of estimating firm productivity as a residual of Cobb-Douglas
production function. In this regard, both methodologies proposed by Olley and Pakes (1996) (OP)
and Levinsohn and Petrin (2003) (LP) are possible candidates given the current dataset. We
choose to estimate firm productivity based on LP, because the LP approach relies on intermediate
inputs as a proxy rather than on investment, whose level may be non-positive and depends on the
assumption of the depreciation rate. On the other hand, it is common that firms record positive

3Data are downloaded in US dollars.

“The dataset reports a firm’s sector at the 4-digit NAICS 2012 level. Financial-type firms (such as banks, financial
company, insurance company, mutual/pension fund, or private equity firm) are excluded from the analysis.



use of materials/energy so that we preserve as many observations as possible.”

We choose to download the five latest available years of financial data for each firm. The latest
account update year ranges between 1987 and 2016. We use only firms whose latest account update
year falls in 2014, 2015 or 2016. Thus, this is an unbalanced panel with up to 5 years of financial
data (the latest account update year t, t—1, ..., t—4) with ¢ € {2014,2015,2016}. The procedure to
estimate productivity is as follow. First, gross output, capital and total inputs are proxied by total
revenues, total assets, and Costs of Goods Sold (COGS), respectively. The cost of material /energy
(in short, material, henceforth) is calculated by COGS minus total wage payable, by the accounting
definition of COGS, if material cost is unavailable. Second, these values are deflated to obtain
the quantity counterpart.® The number of employees are directly observable from the data. Given
the observations on gross output, labor, material, and capital, we estimate the production function
based on the Stata program levpet using as instruments current capital, lagged material, lagged
labor, lagged two year material and lagged capital. Because industries can vary in their production
technologies, the estimation is done separately for each 3-digit NAICS sector.

Another key firm-level variable used in our empirical analysis is research and development (R&D)
intensity. This is constructed as the ratio of R&D expenditure to total sales revenues. We use this
variable to measure the complexity of a firm’s headquarter intensity. R&D intensity is used as
proxy of headquarter intensity in FDI literature Godart et al. (2009). R&D activities are the skill
intensive activity of a multinational and is generally assumed to be carried out at the headquarter.
Patents or trademarks generated by R&D at the parent firms can be easily transferred to foreign
affiliates and foreign subsidiaries can use those in combination with local factor inputs to contribute
to production and distribution.

3.2. Vertical and Horizontal FDI

As introduced above, we use the ownership module of OSIRIS to identify FDI activity. In particular,
the ownership module provides data on the ownership stake of a firm in its affiliates.” We replace
special codes “BR” (Branch) and “WO” (Wholly Owned) as 100% ownership stake, “MO” (majority
owned) with 50.01%, and “JO” (jointly owned) with 50%.

As noted above, the ownership module provides the firm-affiliate information “as of date”, that
is, at the latest account update of each firm. Without accessing the historical vintage release, by
implication, we have only a cross-section (and not a panel data) on FDI activity. We keep only
the ownership observations that are updated in the three year span of 2014-2016 and drop the
older observations. Given that firms are unlikely to withdraw their foreign affiliates in a short time
frame due to large sunk and fixed costs Helpman et al. (2004), it’s supposed that the FDI relations
reported in 2014/2015 remain active in 2016.

5We also use OP as a robustness check and estimated productivities are similar.

5The total sales revenues are deflated by Consumer Price Index (CPI), the total assets deflated by the index
of fixed asset investment deflator, and the material normalized by Producer Price Index (PPI). Currently, we use
the US CPI (Total All Items) and PPI (for All Commodities), and construct the index of fixed asset investment
deflator from gross fixed investment flows. They are retrieved from the US Federal Reserve Bank of St. Louis website,
https://fred.stlouisfed.org/.

"In the ownership module, information on both the direct ownership stake and total ownership stake are provided.
In this study, we choose to use the information on the direct ownership stake as the benchmark in identifying FDI



Given the industry classification of a firm, we classify a FDI relationship as horizontal FDI if
the parent and its affiliate are in the same industry (at 4-digit NAICS level). The identification
of vertical FDI is relatively complicated because the literature has approached it in various ways.
For example, Godart et al. (2009) identifies vertical link by affiliates’ shipments to parent firms. In
contrast, Alfaro and Charlton (2009) identify the relationship based on sectoral linkages. We follow
the latter approach and use the Input-Output (IO) table of the US economy complied by Bureau of
Economic Analysis (BEA). For firm-affiliate FDI relationship in 2014, the IO table of 2014 is used
and for that in 2015-2016, the IO table in 2015 (the latest year available) is used. The US table is
used because the 10 tables are not readily available for every country at highly disaggregate levels.
A vertical FDI relationship is identified as follows. Suppose the parent firm belongs to industry s,
and its foreign affiliate industry s,. The parent and its foreign affiliate are classified as in a vertical
FDI relation if the following criteria are met:

b) sector s,’s use of inputs from s, exceeds 1% of s,’s total intermediate input purchase, and

a) sector s,’s use of inputs from s, exceeds 1? of s,’s tota] intermediate input purchase,® or
c) sector s, is not equal to s, at £digit NAI S Tevel.

Note that with this definition, both the use of inputs by the parent firm from foreign affiliates
(Alfaro and Charlton (ibid.)) and the use of inputs by foreign affiliates from the parent firm are
considered.

3.3. Firm-level Summary Statistics

We include in the sample the firms who have at least one foreign affiliate and meet the above
criteria for vertical /horizontal FDI and with recent account update years (2014-2016). This results
in more than 309,000 firm-affiliate FDI relationships. Note that a firm can have multiple foreign
affiliates each in vertical or horizontal FDI relationship. Consequently, we obtain more than 23,000
headquarter firms. These firms are linked to their firm characteristics and estimated productivity
levels of year 2013 as constructed from the financial module.

More firms conduct horizontal FDI than vertical FDI. Comparing firm variables in the two types,
the table shows that they do not differ to very large extent. In general, firms undertaking vertical
FDI are slightly larger, more productive, more capital/R&D intensive than their horizontal FDI
counterparts. Furthermore, vertical FDI firms have slightly higher sales and use more intermediate
inputs.

3.4. Country-level Measures

In Table 2, we characterize the home countries of multinationals and the destination countries of their
foreign affiliates, in terms of institutional qualities. A country’s institutional quality is measured
based on the Worldwide Governance Indicators (WGI), 2015 Update, in six dimensions: voice
and accountability (VA), political stability and absence of violence (PV), government effectiveness
(GE), regulatory quality (RQ), rule of law (RL), and control of corruption (CC). This practice
follows Kaufmann et al. (2011). For each governance indicator, a country receives both a point
estimate, ranging from approximately -2.5 (weak) to 2.5 (strong), and a percentile ranking among
all countries. We use the point estimate here. The data on GDP per capita (in current USD) is
from the World Bank.

8 As robustness checks, higher threshold of 5% and 10% are also used. Results are robust to changes in the
threshold.
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As indicated by Table 2, multinationals are based in a narrower set of countries than their
affiliates (eg. 125 versus 199). They are on average from countries of better governance institutions
(positive values), and not surprisingly, the standard deviations of governance measures of home
countries are smaller. In comparison, affiliates are located pretty much everywhere with an average
institutional quality close to the population’s mean (0).

A detailed comparison is made on different home countries. Only vertical FDI are focused on.
Home countries are separated based on whether the country has a good governance quality (any of
the 6 measures being above 0.02) or a poor quality (any of the 6 measures being below 0.02). As
is observed from Table 3, generally, firms from poor governance quality countries tend to choose
host countries of better governance quality than firms from good governance quality countries do.
For example, on average, firms from poor governance countries choose to undertake vertical FDI
in countries with RQ index of 0.21 while the average host country RQ of good governance country
firms’ destinations is 0.12.

In empirical analysis, bilateral country characteristics of FDI origin and destination are consid-
ered. These include bilateral distance, contiguity (contig), common language (comlang), whether a
country pair have ever had a colonial relationship (colony), a common colonizer after 1945 (com-
col), are currently in a colonial relationship (curcol), or were/are the same country (smectry). These
variables are retrieved from the CEPII website. In addition, we will also control for regional trade
agreements (rta), common currency (comcur), and bilateral investment treaty (bit). The former
two variables are retrieved from de Sousa’s website, while the information on bilateral investment
treaties are obtained from UNCTAD. We construct the ‘bit” dummy variable for year 2013 such that
it equals one if a BIT enters into force between a country pair before July 2013 and zero otherwise.

4. Empirics and Results

This section uses the data described above to examine the theoretical model. The contribution
in the empirical study is that we use firm-subsidiary level disaggregated data and focus particu-
larly on vertical FDI while prior studies such as Chang (2018) uses aggregate data and does not
separate horizontal and vertical FDI. Furthermore, the firms in the sample are listed and major de-
listed companies, indicating that the productivity of them are high enough to examine the model
predictions.

4.1. Empirical Specification

According to Proposition 1, for very productive firms, if a multinational from a country with in-
stitutional quality poorer than another multinational corporation (MNC), it’s likely to invest in a
destination with a better governance quality than the other MNC does. Following Chang (ibid.),
the following empirical specification is used

ln(FDIihads) = Bo+ PTFP,+ BTFP;xGy+ B3RD; + B4RD; x Gg + S5 ‘ ID(GDPPCd) - ID(GDPPCO) |
+86(Go * Ga) + v Xod + A + 0 + s + €inads (10)

where F DI;p.qs denotes FDI undertaken by firm 4 of sector s headquartered in country h to
affiliate a located in country d (d # i). Here measure the "FDI to affiliates" as the percent of shares
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the headquarter owns its affiliates, from year 2014 to 2016. On the other hand, if firm ¢ does not

have affiliate in country d, then In(FDlI;p4q5) = 0. Since this variable measures the percentage of

ownership, the maximum value of F DI;p,.qs is 100. Tobit estimation is appropriate for this.
Additionally, dummy variable of FDI is run on the same set of regressors as:

In(FDIjpgs) = Bo+ BTFP,+ BTFP; % Gq+ BsRD; + B4RD; * Gg + B5 | n(GDPPCy) — In(GDPPC,) |

+86(Go * Gq) + ¥ Xoa + An + g + s + €inads

where F'DI;qs equals 1 of firm ¢ of sector s headquartered in country h has at least one affiliate
located in country d (d # i), 0 otherwise.

In the specification (10) and specification (11), both firm-level and bilateral country level vari-
ables are included. TFP is the firm-level productivity estimated using LP method as discussed in
the previous section. This firm-level variable is interacted with host country governance quality Gg;
Also, firm-level R&D intensity is interacted with Gy4. To evaluate Linder hypothesis in FDI pro-
posed by Fajgelbaum et al. (2015), the absolute value of difference in GDP per capita between home
and host countries are included here. To examine whether the substitution effect in Proposition 1
hold, the interaction between home and host countries are included here. Other bilateral variables
are added. These include bilateral distance, dummy of contiguity, dummy of common language,
dummy of colony relation, dummy of regional trade agreements, dummy of common currency and
dummy of bilateral investment treaty. Those variables are typically used in most gravity models in
international trade. Finally, fixed effects of home country, host country and sector are controlled.

According to Proposition 1, the signs of coefficients are examined. Intuitively, 81 > 0 is expected,
i.e. more productive firms have higher propensity to invest. B2 < 0 is expected by Proposition 1
(ii), and G is larger the better institutional quality. S4 > 0 is expected if conditions of Proposition
1(iv) hold. B5 < 0 holds if Linder hypothesis of FDI applies to vertical FDI. Bs < 0 by Proposition
1 (i). All those regressors are in 2013 values (if time variant).

4.2. Results

Equation (10) is estimated using Tobit. As further robustness checks, PPML estimation is also
used on this specification. The signs and significance are similar to the ones presented here. Table
4 presents the tobit estimation results of Equation 10, As shown in the table, the coefficient on
Gox(G g is negative across all governance indicators except VA. This generally supports the theoretical
predictions. In addition, interaction terms T'F P % G4 and R&D * G4 are negative (except VA) and
positive, respectively. These estimated coefficients generally supports Proposition 1.

Most of these coefficients are in line with ex ante theoretical predictions. More productive firms
are more likely to undertake vertical FDI. Focusing on gravity model variables, variables of regional
trade agreement (rta), bilateral investment treaties (bit), contiguous (contig), sharing a common
language (comlang), common colonizer or being (were) in colony relation, and being (were) the
same country all have significant and positive effect on the propensity to undertake vertical FDI.
The (log) distance (InDist) between a pair of countries has a negative effect on tendency of vertical
FDI.

Apart from the the above results, extensive margin is studied. Here, the dependent variable of
specification 10 becomes binary: it equals 1 if firm ¢ of sector s from country h has at least one
(vertical type) affiliate in destination country d (h # d); it equals 0 otherwise. Regressors and fixed
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effects are the same as the tobit estimation before. Here the probit estimation is employed. the
purpose of this practice is to check whether Proposition 1 still holds when it comes to deciding
whether to produce in a country or not.

Table 5 summarizes probit estimations of respective regressors. For bilateral country-level regres-
sors, the signs and significance remain the same to some extent, except common colonizer (comcol)
dummy. When checking Proposition 1, G, * G4 stays relative stable, with negative sign carrying on
(except GE). However, Proposition (ii) and Proposition (iv) does not hold here as their coefficients
are insignificant. Therefore, the factors affect differently when it comes to 'whether to enter or not’
rather than ’how much shares to own’.

4.3. Robustness Checks

In order to check whether the above hypothesis still holds if samples vary, robustness checks are done
in this section. Empirical specification is the same as Equation 10. The sample of firms changes
in robustness checks. Specifically, 4 samples are used: all firms, all multinationals, all vertical
FDI firms with domestic firms and all vertical FDI firms only. Only the governance measure RQ)
is selected in estimations, but similar findings are yielded using other governance measures. The
criteria of vertical FDI varies in using each of the above 4 samples.

Table 6 presents results using all firms in the dataset. Different vertical FDI definitions apply
to different columns. Column (1), (3) and (5) defines vertical FDI as the headquarters owning the
subsidiary and headquarter sector requires more than 1%, 5% and 10% output of the subsidiary
sector and vice versa, respectively. For Column (2), (4) and (6), the vertical FDI is defined as
headquarters owning more than 10% shares of the subsidiary and headquarter sector requires more
than 1%, 5% and 10% output of the subsidiary sector and vice versa, respectively. If a headquarter-
subsidiary relation does not meet the respective criteria for vertical FDI, the In(FDlIqq45) = O.
Coefficients on G, * G4 remains negative and significant for most governance measures. Furthermore,
Proposition 1 (ii) and 1 (iv) hold as coefficients on TF P * G and on RD * G are negative/positive
and significant. Finally, coefficients on most bilateral country variables and firm-level TFP preserve
their signs.

Similar practice is also applied to th sample of all multinational firms. In the Table 7, the
same criteria of vertical FDI as in Table 6 is applied and the dependent variable is also defined in
respective columns as in Table 6. Coefficients are present. The results carries on for interaction
terms. Besides, Proposition 1 (ii) and 1 (iv) hold in this subsample. Finally, bilateral gravity
variables and TFP have their signs and significance roughly unchanged.

The last two robustness checks use subsets of firms. Table 8 use vertical firms and domestic firms.
Column (3) and (5) define vertical FDI as headquarters owning the subsidiary and headquarter
sector requires more than 5% and 10% output of subsidiary sector, and vice versa, respectively.
Column (2), (4) and (6) define vertical FDI as headquarters owning more than 10% shares of the
subsidiary and headquarter sector requires more than 1%, 5% and 10% output of subsidiary sector,
and vice versa, respectively. Tale 9 has the same definition of vertical FDI in respective columns
as in Table 6 and 7 and use vertical FDI firms only. Generally, robustness checks using different
samples of firms supports hypothesis.
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5. Conclusion

To summarize, the paper recognize a theory of substitution between FDI home and host countries.
In the study, conditions under which such substitution relationship is proposed. A cross-country
firm level dataset is applied to confirm such mechanism. When wage elasticity is large enough, the
most productive firms from better institutional quality countries tend to invest in institutionally
worse countries. They are motivated by marginal and fixed cost-saving considerations. Further,
more headquarter intensive firms tend to invest in better institutions.

The model is stylized and can be extended to shed light on further research. For example,
at the aggregate level, whether complementarity or substitution relationship hold is worth explor-
ing. Additionally, the framework can be extended to horizontal FDI to explore whether the same
mechanism hold.
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Table 1: Summary Statistics of Firms

(log) Productivity
R&DIntensity
(log) Employment
(log) Capital
(log) Material

(log) Sales

Vertical FDI

Horizontal FDI

Mean Std. Obs Mean Std. Dev. Obs

4.16 4.05 2,488 3.98 3.97 3,820
0.39 7.01 6,618 0.36 9.94 12,443
7.63 2.14 5,531 7.21 2.21 9,184
13.25 240 7,147 12.64 2.73 13,186
11.95 2.54 3,475 11.53 2.63 6,099
12.94 2.63 7,009 12.24 2.98 12,523

This table summarize firm-level characteristics. The firm here refers to the
headquarter firm.

Table 2: Summary Statistics of Country Governance Measures

VA
PV
RL
RQ
GE
CC

FDI Home Countries

FDI Host Countries

Mean Std. Dev. Obs Mean Std. Dev. Obs
0.22 0.92 126 -0.02 1.01 201
0.09 0.94 126 -0.02 0.99 201
0.25 0.97 126 -0.03 0.99 201
0.34 0.92 125 -0.02 1.00 199
0.34 0.94 125 -0.01 1.00 199
0.26 1.02 125 -0.02 1.01 199

16



Table 3: Comparison of Vertical FDI Destinations

Poor Governance Quality

Good Governance Quality

Mean Std. Dev. Obs Mean Std. Dev. Obs
VA 0.0172967 0.9701287 129 -0.0046605 0.9821376 153
PV  -0.0457731 0.954553 129 -0.0409124 0.9657981 153
RL 0.0966728  1.005613 129 0.0526759  0.9955881 153
RQ 0.2094784 0.9699894 129 0.12356 0.9799615 152
GE 0.18549 0.987671 129 0.1179053 0.9984494 152
CC 0.0931511 1.050381 129 0.0569713 1.04891 152
Table 4: Baseline Results with Tobit
VA PV GE RQ RL CC
TFP; 0.0047%F% 0,102%*¥*  0.119%*¥*  0.118%**  0.120%**  0.112%**
(0.010)  (0.010)  (0.011)  (0.011)  (0.010)  (0.010)
TFP; xGg -0.000451 -0.0172%*% -0.0241*** -0.0246*** -0.0270*** -0.0186***
(0.008)  (0.008)  (0.007)  (0.008)  (0.007)  (0.007)
R&D; S2.267FFF 0.433% KK _],932% Kk ] 469*FF 2 300%F*F  -1.236***
(0.061)  (0.042)  (0.062)  (0.056)  (0.056)  (0.057)
R&D; Gy 1.563%*%  0.377FF*  1.151%%F  (.893*%F*  1.355%FF  (.657F**
(0.038)  (0.033)  (0.034)  (0.031)  (0.030)  (0.026)
Gox Gy 0.288%%*F  _1.150%%* _0.187***  _0.662*** -0.574%*F  _0.396%**
(0.046)  (0.050)  (0.030)  (0.040)  (0.036)  (0.030)
| IN(GDPPCY) — In(GDPPC,) | -0.332%%% _0.086%*% _0.563%%% _0.875%F% _(.871%F* _(.834%%*
(0.039)  (0.040) (0.039)  (0.039)  (0.039)  (0.040)
Tt0od 1.596%**  1.568%**  1.605%**  1.670%*¥*  1.577*%F  1.564%%*
(0.085)  (0.082) (0.084)  (0.085)  (0.084)  (0.084)
COMCUT oq -0.645%F*  _0.692%FF _0.687FF*  _0.795%FF  0.774%**  _(.819%F*
(0.104)  (0.102)  (0.103)  (0.102)  (0.102)  (0.101)
bitoq 1.039%*%  1.081%F*  0.969%**  0.973*%¥*  (0.909%**  (.902***
(0.084)  (0.083)  (0.084)  (0.084)  (0.084)  (0.085)
contigog 0.435%F%  0A1IFF  0.403%F%  0.330%%F  0.376¥FF  0.407FFF
(0.105)  (0.106)  (0.105)  (0.105)  (0.106)  (0.106)
comlangoq 0.805%%*%  0.901***  (.860***  0.879%**  (.899%**  ().904***
(0.095)  (0.005)  (0.097)  (0.098)  (0.098)  (0.098)
comcol,q L710%%%  1.570%F*  1.641%%*  1.634%**  1.525%%%  1.535%%*
(0.121)  (0.117)  (0.121)  (0.121)  (0.121)  (0.121)
colonyeq 2.681FFF 2 TTQRRR 9 TOLFHK 9 TAFRK 9 TY¥KK 9 T FHRK
(0.076)  (0.076)  (0.077)  (0.078)  (0.078)  (0.078)
SMCTYoq 2.450%FF 2 510%FF 2. 371K 2 198%**  Q IRT*KK Q7R HFK
(0177)  (0.172)  (0.177)  (0.177)  (0.178)  (0.177)
InDistyq S1.546%FF J1,624%FF ] 5O1FFE ] G11FFF _1.628%FF 1 625MFF
(0.011)  (0.010)  (0.011)  (0.011)  (0.011)  (0.011)
Home Country FE Y Y Y Y Y Y
Host Country FE Y Y Y Y Y Y
Sector FE Y Y Y Y Y Y
Obs 1,575,937 1,575,937 1,575,937 1,575,937 1,575,937 1,575,937
R? 0.418 0.419 0.418 0.418 0.418 0.418

Note: The sample used in the estimation is firms undertaking vertical FDI only and domestic firms. Vertical FDI is defined as headquarters
owning the subsidiary and headquarter sector requires more than 1% output of subsidiary sector, and vice versa. Dependent variable is the
(log) share of headquarter owning the subsidiary, if a firm does not have FDI in country d, it's recorded as 0. The methodology is Tobit.
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Table 5: Baseline Results with Probit

VA PV RQ RL cC
TFP, 0.0451F%F  0.0498%FF 0.0543%F% 0.0523%F% 0.05167%
(0.00901)  (0.00798) (0.0104)  (0.00968) (0.00907)
TFP; % Gq 0.00255  -0.00566 -0.00789 -0.00612  -0.00544
(0.00594)  (0.0064)  (0.00659) (0.00586) (0.00502)
R&D; S0.665%FF  L0.161%  -0.451FFF 0.642FFF (0 418%**
(0.185)  (0.0918) (0.173)  (0.185)  (0.145)
R&D; % Gy 0.428%%%  0.121%  0.253%FF  0.358%FF  0.200%%*
(0.108)  (0.0685) (0.0913) (0.0974) (0.0621)
Gy * G, 0.0411 -0.241%%% _0.190%%% -0.120%%% -0,0910%%*

(0.0389)  (0.0403)  (0.0505) (0.0441)  (0.0303)

| In(GDPPCy) — In(GDPPC,) | -0.0855%%% -0.219%%% _0.228%%F _0.197%% _0.191%**
(0.033)  (0.0336) (0.0436)  (0.0433)  (0.0406)

Tt 0.251%F%%  (0.239%*F  (.271%%F  (.245%FF  (.241%FF*
(0.0763)  (0.0766)  (0.077) (0.0761)  (0.076)
COMCUT g -0.113 -0.123 -0.161* -0.146 -0.156
(0.0969)  (0.0981)  (0.0976)  (0.0973)  (0.0978)
bitoq 0.196%**  0.217%%%  0.197*%F  0.178%F*  (.179***
(0.0609)  (0.0604) (0.0611)  (0.0605)  (0.0604)
contigoq 0.202%* 0.198* 0.182* 0.195% 0.204*
(0.103)  (0.103)  (0.102)  (0.103)  (0.104)
comlangoq 0.422%%%  0.435%%F  (0.439%F*  (0.439%F*  (0.440%**
(0.0854)  (0.0859)  (0.0869) (0.0865)  (0.0863)
comcoloq 0.138 0.105 0.108 0.094 0.0973
(0.143)  (0.137)  (0.143)  (0.143)  (0.143)
colonyod 0.499%**  (.523%**F  (.513*%**  (0.512%F*F  (.504%**
(0.0893)  (0.0893)  (0.0877) (0.0881)  (0.0888)
SMCtTYod 0.617***  (0.620%F*F  (0.524*%*  (0.528**  (.548%**
(0213)  (0.199)  (0.213)  (0.218)  (0.217)
InDistoq -0.433%FF (0. 45TFF* _0.451¥FF  _(.454%FF  (.452%F*
(0.0501)  (0.0509)  (0.0497)  (0.0501)  (0.0501)
Home Country FE Y Y Y Y Y
Host Country FE Y Y Y Y Y
Sector FE Y Y Y Y Y
Obs 1078995 1078995 1078995 1078995 1078995
R? 0.585 0.587 0.585 0.585 0.585

Note: The sample used in the estimation is firms undertaking vertical FDI only and domestic firms. Vertical FDI is defined as
headquarters owning the subsidiary and headquarter sector requires more than 1% output of subsidiary sector, and vice versa.
Dependent variable equals 1 if a firm has at least one subsidiary in country d, 0 otherwise. The methodology is Probit. *, **, and
*+* indicate statistical significance at the 10%, 5%, and 1% level, respectively. When (/g = GE, no convergence is achieved.
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Table 6: Robust Checks with All Firms

@) @) 6] (4) ) (6)

TFP, 0.62077%  0.6307FF 0.6437FF (.6427FF 0.499%FF  (.498%FF
(0.018)  (0.019)  (0.021)  (0.022)  (0.022)  (0.023)

TFP +Gy 0. 140%¥F 0. 139%F% 0. 194%%K _0.200%F% _0.0579%F* -0.0640%**
(0.014)  (0.014)  (0.016)  (0.017)  (0.017)  (0.017)

R&D; S7.959%HF _GISYRHE 11.430KK 11 75RRE 15 930k 16,3854
(0.176)  (0.178)  (0.208)  (0.217)  (0.171)  (0.175)

R&D; * Gy 423405 4 ZTIRRE GOTTRE 6.264%FF  8.406FFF  8.661%F
(0.081)  (0.082) (0.117)  (0.122)  (0.099)  (0.101)

GoxGy SLIBBERE LL192FFE 0.762°%F -2.649%F% 00449 -1.697F%*

(0.079)  (0.082)  (0.094)  (0.083)  (0.096)  (0.080)

SQTTYRE Q8B5FRF L2 53FERE 0. TATFR 11 600%F  0.0644
(0.066)  (0.068)  (0.081)  (0.096)  (0.078)  (0.097)

| In(GDPPCy) — In(GDPPC,)

Ttaod 2.691%FF  2.862%FF  3.280%*F  3.300%F*  2.316%FF  2.378%F*
(0.169)  (0.174)  (0.199) (0.203)  (0.201) (0.203)
COMCUT o4 0.15 0.169 -0.0839  -0.241 0.0365 -0.22
(0.231)  (0.239)  (0.258) (0.264)  (0.269) (0.271)
bitoq 2.125%F% 2 142%F* 9 954F¥K 9 933FHK D HERFIK 2.644FFF
(0.133)  (0.137)  (0.169) (0.174)  (0.169) (0.173)
contigoq 0.352 0.365 0.572%F (. 728%F¥F  1.233%F* ] 394%**
(0.216)  (0.223)  (0.246) (0.252)  (0.248) (0.251)
comlangoq ATI5¥FF 4.691FFF  4.705%%F  4.729%FF  5034%FF  5.078%F*
(0.199)  (0.205)  (0.239) (0.245)  (0.226) (0.228)
comcolyg 1.937F%F - 2,003%F%  -1.720%F% -1.661%*F -2.991%F*  3.048%**
(0.282)  (0.290)  (0.363) (0.372)  (0.356) (0.363)
colonyeq 5.851FF*  6.062%F*  4.275%FF  4.345%*K 2 701FxK 2 TR
(0.163)  (0.168)  (0.205) (0.209)  (0.210) (0.211)
SMEtrYod 8.263%F*  8.231FF*  5.940%*F  5.908%F*  3.806%F*  3.904*F*
(0.319)  (0.318)  (0.341) (0.351)  (0.363) (0.368)
InDistoq -3.836F ¥ -3.946%FF  -3.849%FF _3.936F*F -3.547HFF*  _3.549%FF
(0.020)  (0.021)  (0.024) (0.025)  (0.024) (0.025)
Home Country FE Y Y Y Y Y Y
Host Country FE Y Y Y Y Y Y
Sector FE Y Y Y Y Y Y
Obs 1549267 1549267 1549267 1549267 1549267 1549267
R? 0.292 0.293 0.288 0.289 0.27 0.271

Note: The sample used in the estimation is all firms. G4 = RQ. Different vertical FDI definitions apply to different columns. Column (1),
(3) and (5) define vertical FDI as headquarters owning the subsidiary and headquarter sector requires more than 1%, 5% and 10% output
of subsidiary sector, and vice versa, respectively. Column (2), (4) and (6) define vertical FDI as headquarters owning more than 10% shares
of the subsidiary and headquarter sector requires more than 1%, 5% and 10% output of subsidiary sector, and vice versa, respectively.
Dependent variable is the (log) share of headquarter owning the subsidiary, if a firm does not have FDI in country d, it’s recorded as 0.
The methodology is Tobit. *, **, and *** indicate statistical significance at the 10%, 5%, and 1% level, respectively.
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Table 7: Robust Checks with All Multinationals

O] @) (3) O] () (6)
TFP, 0.40277%  0.4057°F 0.442°FF 0. 444FFF  (.3507FF ().358 7%
(0.017)  (0.018)  (0.021)  (0.021)  (0.022)  (0.022)
TFP; Gy 0.126%FF 0.125%% -0.167FFF -0.172F% -0.0350%* -0.0415%*
(0.013)  (0.013)  (0.016)  (0.016)  (0.017)  (0.017)
R&D; S10.26%FF J10.55%%% -17.00%%F _17.56%1F 23.11%FF 23 65%*x
(0.552)  (0.566)  (0.856)  (0.876)  (0.860)  (0.871)
R&D; + Gy 6.240%F%  GATIFFF 0.090% %  0.28%FF  13.43%0%  13.75%%
(0.295)  (0.302)  (0.505)  (0.517)  (0.513)  (0.520)
Gox Gy -0.983F%F _1.037FF 072155 -0.710%%% -0.00473  0.101

(0.078)  (0.081)  (0.096)  (0.098)  (0.099)  (0.100)

| In(GDPPCy) — n(GDPPC,) | -2.617%% -2.605%%% 25567 2 674%% 1 .654%F% -1, 743%%%
(0.065)  (0.066)  (0.082)  (0.084)  (0.079)  (0.081)

rtaoq 2.764%FF  2.930%FF  3.36THFF 3.460%FF  2.343FFF  2,.395%FF
(0.166)  (0.171)  (0.199)  (0.203)  (0.201)  (0.204)
COMCUT g -0.0324  -0.0167  -0.138 -0.299 0.0403 -0.216
(0.224)  (0.232)  (0.259)  (0.264)  (0.269)  (0.272)
bitoq 2,282%K% 2 208%F* 2 430%KK 2 416K 2. TI8F*K 2 TRYFHK
(0.130)  (0.133)  (0.168)  (0.173)  (0.169)  (0.173)
contigod 0.272 0.283 0.533**%  0.685%**  1.188%** 1.343%**
(0.215)  (0.222)  (0.250)  (0.255)  (0.252)  (0.255)
comlang,q 4A421%%F 4. 302%FF 4 440%FF  4456%FF 4 738FFF 4 TTHRHK
(0.200)  (0.206)  (0.245)  (0.251)  (0.238)  (0.240)
comcolyq 2.355%HF%  2.432%F% ] 5QQRHF ] 514wk 9 TRTHRRE 9 Tog%RE
(0.271)  (0.279)  (0.369)  (0.379)  (0.362)  (0.369)
colonyod 5.592FF% 5 TROFKE  3.048% KK 4, 003%*F  2.422%¥* 2 426%F*
(0.165)  (0.171)  (0.221)  (0.226)  (0.239)  (0.240)
SMCLTYoq 8.166%**  8.132%FF  5.842%F* 5 7Q8*F*  ZTGOFF*  3.848%F*
(0.312)  (0.312)  (0.344)  (0.354)  (0.365)  (0.370)
InDistoq S3UTLIHRRE 3 R21% K 3 724 %k 3 RIGHI* _3.430%HF 3. 450%F*
(0.020)  (0.020)  (0.024)  (0.025)  (0.025)  (0.025)
Home Country FE Y Y Y Y Y Y
Host Country FE Y Y Y Y Y Y
Sector FE Y Y Y Y Y Y
Obs 713625 713625 713625 713625 713625 713625
R? 0.253 0.253 0.249 0.25 0.232 0.233
Note: The sample used in the estimation is all multinationals. G4 = RQ. Different vertical FDI definitions apply to different
columns. Column (1), (3) and (5) define vertical FDI as headquarters owning the subsidiary and headquarter sector requires more

than 1%, 5% and 10% output of subsidiary sector, and vice versa, respectively. Column (2), (4) and (6) define vertical FDI as
headquarters owning more than 10% shares of the subsidiary and headquarter sector requires more than 1%, 5% and 10% output
of subsidiary sector, and vice versa, respectively. Dependent variable is the (log) share of headquarter owning the subsidiary, if a
firm does not have FDI in country d, it’s recorded as 0. The methodology is Tobit. *, **, and *** indicate statistical significance
at the 10%, 5%, and 1% level, respectively.
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Table 8: Robust Checks with Vertical FDI and Domestic Firms

1 (2 (3) (4) (5)

TFD, 0.754%F%F 0. 745%FF 0.8607FF 0.634FFF 0.744FFF
(0.021)  (0.020)  (0.024)  (0.021)  (0.025)

TFP; + Gy 0.107FF% _0.153%%% _0.142%%% _0.0163  0.0016
(0.016)  (0.015)  (0.018)  (0.016)  (0.018)
R&D; 9,965 % 551550 _6.6A9TFF -7 668%F -9 338%
(0.194)  (0.262)  (0.246)  (0.172)  (0.183)

R&D; + Gy 52TIFF 2.033F6%  358OREX 4 1128F% 5 026%
(0.090)  (0.147)  (0.141)  (0.098)  (0.106)
G, * Gy 2.020%H% _1.3Q4FHK |1 T32HKK (. 6531HF _0.991 ¥+

(0.089)  (0.086)  (0.102)  (0.086)  (0.101)

“3.692°%% _3.986%%% 340375 2 319%x 9 365H0
(0.071)  (0.077)  (0.092)  (0.075)  (0.088)

| In(GDPPCy) — In(GDPPC,)

rtaod 2.735%FK 2 4O8FHF* 4 T9RE 1,663FF*  2.653%FF
(0.195)  (0.189)  (0.226)  (0.188)  (0.221)
COMCUT o4 -0.212 -0.481* 0.0285 -0.520%*  -0.554*
(0.281) (0.247) (0.293) (0.253) (0.285)
bitog 2.404%FF  2.316%FF*  2.955% Kk 2.308%FF* 3 2] H¥HF
(0.146)  (0.167)  (0.198)  (0.166)  (0.192)
contigod 1.682%F%  (0.896%** 2. 017*F*  1.581%**F  2.201***
(0.256) (0.232) (0.277) (0.226) (0.258)
comlangoq 5.565%FF 5 .548%FF 60581 FF 5 479FF* 5 790*H*
(0.222)  (0.218)  (0.259)  (0.206)  (0.243)
comeol g 1.287%¥%  _2.216%** -2.299%¥* 2. 470*** -2.904***
(0.329) (0.357) (0.429) (0.357) (0.418)
colonyoq 6.699%*F  4.905%*F 5. 78FHK 3 4RTHHFH 4 273¥H
(0.170)  (0.183)  (0.215)  (0.174)  (0.212)
SMCtTYod 9.468%*F  6.352%%F  10.25%FF  4.808%F*  7.67T9FF*
(0.371)  (0.338)  (0.410)  (0.369)  (0.431)
InDistyq -5.093%FF%  _4.636%FF 5. 24THF** 4 204%FF 5 (010%**
(0.022) (0.022) (0.026) (0.022) (0.027)
Home Country FE Y Y Y Y Y
Host Country FE Y Y Y Y Y
Sector FE Y Y Y Y Y
Obs 1240527 988248 984134 954796 951756
R? 0.309 0.357 0.334 0.352 0.315

Note: The sample used in the estimation is vertical firms and domestic firms. G4 = RQ. Different vertical FDI
definitions apply to different columns. Column (3) and (5) define vertical FDI as headquarters owning the subsidiary
and headquarter sector requires more than 5% and 10% output of subsidiary sector, and vice versa, respectively.
Column (2), (4) and (6) define vertical FDI as headquarters owning more than 10% shares of the subsidiary and
headquarter sector requires more than 1%, 5% and 10% output of subsidiary sector, and vice versa, respectively.
Dependent variable is the (log) share of headquarter owning the subsidiary, if a firm does not have FDI in country
d, it’s recorded as 0. The methodology is Tobit. *, **, and *** indicate statistical significance at the 10%, 5%, and
1% level, respectively.

21



Table 9: Robust Checks with Vertical FDI Firms Only

0D ®  ©® @ 0 ©
TFP, 0.303%%*F  0.352%%F  0.217%%F  (0.233%F*  (.181%F*  0.207FF*
(0.054)  (0.060)  (0.067)  (0.079)  (0.067)  (0.080)
TFPx Gy -0.104%%  -0.104%%  -0.123%*  -0.123**  -0.00557  0.0052
(0.041)  (0.045)  (0.052)  (0.060)  (0.048)  (0.060)
R&D; -10.96%** -13.91%%* -7.723 -8.655 -12.12%  -14.33*
(2.774)  (3.430)  (5.376)  (6.346)  (6.461)  (8.106)
R&D; x Gy 6.459%**  8.503***  5.056* 5.760* 7.588%*%  8.969**
(1.902)  (2.228)  (2.926) (3.442) (3.312)  (4.139)
Go* Gy -1.316%%  -3.335%%F -1.14 -1.554%  -2.186*** -0.891
(0.570)  (0.579)  (0.742)  (0.888)  (0.654)  (0.865)
| In(GDPPCy) —In(GDPPC,) | -2.991%%* -1.737%%* _3.130*** -3.506*** -0.51 -2.466%**
(0.507)  (0.650)  (0.671)  (0.796)  (0.721)  (0.789)
Ttod 2.207*F%  2.858%F* 2. 808FHK  4.438FHK ] 918%F*  2.975%*
(0.839)  (1.005)  (0.980)  (1.228)  (0.954)  (1.232)
COMCUT oq -0.282 -0.371 -0.432 -0.179 -0.342 -0.498
(0.928)  (1.102)  (1.167)  (1.403)  (1.180)  (1.420)
bitoq 2.266%F%  2.494%FF  2.473RF*  3068%FF 2,539k 3.318%**
(0.645)  (0.740)  (0.790)  (0.958)  (0.810)  (0.999)
contigod 1.207 1.882 1.147 2.286 1.741 2.431
(1.153)  (1.365)  (1.286)  (1.532)  (1.254)  (1.529)
comlangoq 5.018%*%%  5.386%*F*  5.270%*F*  5.882%** 5 396%**F  5.840%**
(0.837)  (1.018)  (1.037)  (1.225)  (1.020)  (1.158)
comcol g 2.382 2.045 -2.127 -1.84 -2.532 -2.797
(1.832)  (2.232)  (2.611)  (3.379)  (2.717)  (3.437)
colonyoq 5.768*F*  G.5TIFF*  4.866%*F  5.862%FFF  3.341%*F  4.268%F*
(0.887)  (1.028)  (1.176)  (1.312)  (1.153)  (1.262)
SMEtTYod T.897HFX Q.355%FF 5 7ATHE  9.536%F*F  4.235% 6.836**
(2.564)  (2.996)  (2.594)  (3.095)  (2.434)  (2.891)
InDistoq -3.099%FF 4 8OTH¥K _4.382%FF* _5.062%FF -4.003%FF -4.914%**
(0.622)  (0.710)  (0.696)  (0.771)  (0.698)  (0.813)
Home Country FE Y Y Y Y Y Y
Host Country FE Y Y Y Y Y Y
Sector FE Y Y Y Y Y Y
Obs 414319 404889 152610 148496 119158 116118
R? 0.289 0.264 0.276 0.25 0.276 0.237

Note: The sample used in the estimation is vertical FDI firms of different criteria. G4 = RQ. Different vertical FDI definitions
apply to different columns. Column (1), (3) and (5) define vertical FDI as headquarters owning the subsidiary and headquarter
sector requires more than 1%, 5% and 10% output of subsidiary sector, and vice versa, respectively. Column (2), (4) and (6) define
vertical FDI as headquarters owning more than 10% shares of the subsidiary and headquarter sector requires more than 1%, 5%
respectively. Dependent variable is the (log) share of headquarter owning the
subsidiary, if a firm does not have FDI in country d, it’s recorded as 0. The methodology is Tobit. *, **, and *** indicate statistical

and 10% output of subsidiary sector, and vice vers

significance at the 10%, 5%, and 1% level, respectively.
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