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A B S T R A C T

Cross-border mergers and acquisitions (M&A) is a major form of foreign direct investment
(FDI). In contrast to many developed countries, the majority of China’s cross-border M&As
are vertical rather than horizontal. I study the difference in the reaction to tariff of horizontal
and vertical M&A subsidiary sales. The baseline OLS regressions show that as export tariff cost
increases, cross-border M&A affiliate sales relative to export rises, and the effect mainly comes
from vertical affiliates, especially in downstream subsidiaries. The main results are robust to
the Poisson pseudo maximum likelihood (PPML) regressions and an instrumental variable (IV)
approach. A simple model is developed to reconcile the empirical findings when horizontal
and vertical M&As co-exist in the same market and further tested at both the extensive and
intensive margins. The results offer new insights to understanding the performance of M&As
from developing economies.

. Introduction

In recent years, the world economy has witnessed a new wave of deglobalization, represented by the US-China trade war since
018 and Brexit in Europe. The Covid-19 pandemic accelerated the process even more. One of the direct effects of this wave is the
ncrease of trade costs, especially tariff cost, which will most likely reduce exports between nations, yet the influence on foreign
irect investment (FDI) is less clear. In this paper, I take China, the largest developing country as an example, and try to identify the
erformance of Chinese affiliates under increased tariff cost. In particular, I look at investment in the form of cross-border mergers
nd acquisitions (M&A), because it is the type of investment that accounts for 80% of total FDI globally, according to the statistics
rom the United Nations Conference on Trade and Development (UNCTAD) in 2018.

To have a better idea of the momentum of China’s outward cross-border M&A investment, Fig. 1 presents the trend of China’s
ross-border M&A deals in numbers since the beginning of the 21st century. Before 2000, the number of deals was less than a dozen
er year. Since China joined the WTO in 2001, along with the influx of foreign investment attracted to China, the M&A investment
rom China also began to grow. The number of deals dropped after 2008 when the financial crisis hit the global economy and
ecovered since 2013 when the Chinese government launched the ‘‘Belt and Road Initiative’’.1 The deal values are summarized in
ppendix Fig. A.1. They show similar patterns as deal numbers but more volatile.2 For either deal numbers or values, horizontal

E-mail address: dan.xie@qmul.ac.uk.
1 The ‘‘Belt and Road Initiative’’ is a global development strategy adopted by the Chinese government involving infrastructure development and investments

n countries and international organizations in Asia, Europe, Africa, the Middle East, and the Americas. — the World Bank
2 Regulations issued by the government may be at work to slow down the trend. The Ministry of Finance issued The Measures for the Financial Management

f the Overseas Investments by State-owned Enterprises in August 2017. The National Development and Reform Commission, the Ministry of Commerce, and the
eople’s Bank of China issued The Code of Conduct for the Operation of Overseas Investments by Private Enterprises in December 2017. The two documents aim to
egulate state-owned and private enterprises respectively.
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Fig. 1. China’s cross-border M&A numbers.

M&As account for a small share of all cross-border investment from China while the majority are non-horizontal M&As.3 The formal
definitions of horizontal and non-horizontal M&As are detailed in the data section.

According to classic FDI theories, horizontal cross-border investment is considered as investment on target firms within the same
industry as the parent firm and is likely to be a replication of home production process in host countries with similar development
levels, motivated by proximity to the destination market. This type of investment is usually observed between developed countries.
In contrast, vertical foreign investment is often investment in different industries from the parent firm (upstream or downstream)
to make use of the comparative advantages of different countries through global value chain and the main incentive is production
cost minimization. Therefore, this type of investment should be more prevalent between dissimilar countries. While horizontal
investment plays a dominant role in the US cross-border M&As (Davies & Markusen, 2020), the majority of China’s cross-border
M&As are vertical at the 6-digit NAICS 2017 level.4 Since most of cross-border M&As flow into developed destinations, it is consistent
with the theory that the US invest in developed countries with similar economic status in the form of horizontal M&As while China
invests in more developed destinations in the form of vertical integration.

In this paper, I look into the cross-border M&A data by Chinese acquirers and disentangle horizontal and vertical investment,
as they may react to tariff costs differently from the typical US pattern. I further divide vertical investment into upstream and
downstream categories and see how the industry linkages affect the investment performance. I find that affiliate sales of China’s
outward cross-border M&As relative to export in the same 6-digit industry increase with a higher tariff levied by the destination
country on Chinese goods. The evidence is consistent with the ‘‘tariff-jumping’’ effect of tariff on FDI which is also found in other
countries.5 However, different from what has been found with investment from developed economies, I find that the positive impact
of tariff cost on China’s cross-border M&A affiliate sales mainly derives from vertical investment instead of horizontal investment,
and particularly in downstream industries.

To verify the baseline results, I use the Poisson pseudo maximum likelihood (PPML) regressions to deal with the problem of
zero values in the dependent variable in the trade literature after Silva and Tenreyro (2006). The results are in line with the OLS
regressions. To address the endogeneity problem, I also employ an instrumental variable (IV) approach following Autor, Dorn, and

3 A representative case of horizontal cross-border M&A by Chinese firms is the merger of Geely Automobile from China and Volvo Cars, a Swedish brand
and formerly part of the Ford Group. The transaction was completed in 2010 and was reckoned as a first step of Chinese car producers to engage in the global
market. Another example in the pharmaceutical industry is Fosun, the Chinese drug firm which acquired 74% of Gland Pharma in India in 2017. Examples
of vertical deals include the investment in the oil company Repsol YPF Brazil in 2017 by China Petrochemical Corporation for a 40% stake. In another case,
China’s home appliance maker Media Group bought the German factory robot manufacturer Kuka AG in 2016.

4 NAICS 2017 is short for North American Industry Classification System 2017 version.
5 ‘‘Tariff-jumping’’ refers to the phenomenon when facing higher tariff barriers, firms are discouraged from exporting and instead turn to alternative entry

mode to foreign markets such as FDI.
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Hanson (2013) where I use average tariff on other countries weighted by their respective share of export as the IV for bilateral tariff
of the destination on China to clean the potential supply-side shocks.

Based on the empirical findings, I develop a simple theoretical model on the basis of Helpman, Melitz, and Yeaple (2004)
ramework. When both vertical and horizontal affiliates operate in the global value chain where there is intermediate exchange,
ertical M&As are less influenced by tariff cost on the final product. The data show that vertical and horizontal affiliates co-exist
n the same market at 6-digit NAICS level. The model implies that when the tariff cost increases, both horizontal and vertical
ross-border M&As increase profits relative to exporters at the intensive margin. However, at the extensive margin, only vertical
ross-border M&As in downstream industries show a relative rise to exporters in number. The relative number of horizontal cross-
order M&As decreases, making the net effect smaller in magnitude and statistically less significant than that of vertical investment.
inally, I test the model implications at both the extensive and intensive margins with the data.

The rest of the paper is organized as follows. The next section reviews the main literature related to this topic. Section 3 introduces
he data and sample characteristics. Section 4 shows the baseline regression results with OLS and PPML regressions. An instrumental
ariable approach is employed later in the section. Section 5 proposes the theoretical model to reconcile the empirical evidence and
s further tested at both extensive and intensive margins in Section 6. The last section concludes the paper.

. Related literature

The classic theory on multinational firms’ cross-border M&As derives from the seminal Melitz (2003) framework (see Antràs
Helpman, 2004; Helpman et al., 2004; Kukharskyy, 2020 among others). The majority of literature takes all kinds of FDI as

omogeneous. However, different forms of FDI can be quite diversified in terms of incentives and reactions to market features. Nocke
nd Yeaple (2007) explore the difference of greenfield and M&A investment and find that the choice of entry mode is based on the
omparative advantage of the parent firm. In industries with higher mobile capabilities (e.g. technological know-how), M&As lead
o higher expected return. In industries abundant with immobile factors (e.g. marketing), greenfield investment is instead more
ttractive. Jiang and Jiang (2017) test the theoretical predictions with data on Chinese industrial enterprises between 2003 and
009 with a Probit model and find that firms with more mobile advantages are more likely to choose cross-border M&As rather
han greenfield investment. More recently, Davies, Desbordes, and Ray (2018) examine patterns of greenfield investment and M&As
nd find that M&As are more affected by institutional factors and sensitive to temporary shocks while greenfield investment is more
riven by comparative advantage and destination taxes.

Another way to distinguish FDI is horizontal and vertical investments. Antràs and Yeaple (2014) review the literature in detail
nder the workhorse monopolistic competition model with constant elasticity of substitution (CES) preferences. Empirically, most
apers focus on a specific mode of foreign market entry. The contribution to identification methods started with Lael Brainard
1997) which looks into horizontal FDI by introducing the ratio of affiliate sales over export to measure the propensity of US firms
o serve foreign markets. In terms of vertical FDI, Yeaple (2003) argues that the right specification should include the factor intensity
f the industry times the factor abundance of the destination country to capture the comparative advantage of parent and target
ompanies. Both of them find that FDI is positively affected by trade costs. When pooling horizontal and vertical FDI together, Antràs
nd Yeaple (2014) conclude that ‘‘There have been few empirical studies motivated by models of complex strategies perhaps in part
ecause of the conceptual complications that the models entail’’.

The results from the IO perspective is less conclusive and many of them show that reduction in trade costs may lead to cross-
order M&A investment, but not necessarily (Bertrand & Zitouna, 2006; Chalkley & Stewart, 2011; Collie, 2011). Some studies even
rovide evidence that contradicts the predictions of classic theories (Hijzen & Holger, 2008; Tekin-Koru, 2012). For instance, Tekin-
oru (2012) uses data on Swedish manufacturing multinational enterprises and multivariate Probit models to show that greenfield
DI declines as trade costs fall, while cross-border M&As and export are encouraged. Hijzen and Holger (2008) use data on OECD
ountries between 1990 and 2001 and find that aggregate trade costs affect cross-border M&A numbers and values negatively yet
he impact is less negative or even positive for horizontal mergers. They claim this as evidence of ‘‘tariff-jumping’’.

Some other studies explore the topic with alternative models and the findings are mixed. Among them, Ornelas and Turner (2012)
how with a property rights model that a rise in tariff of intermediate inputs may encourage cross-border investments. Liu, Lu, and
ang (2020) introduce spatial weights to modify the gravity model and find that China’s outward FDI in countries along the ‘‘Belt
nd Road Initiative’’ tend to be export-platform driven, especially in southeastern and southern Asia where the trade integration is
t a higher level. Yan (2018) further shows that M&As also promote trade, especially from cross-border M&As. In addition, some
apers investigate market size effects (Eicher & Kang, 2005; Breinlich, 2008; Edwards, Ferrett, & Gravino, 2020) and third-country
ffects (Baltagi, Egger, & Pfaffermayr, 2007; Bergstrand & Egger, 2007; Blonigen, Davies, Waddell, & Naughton, 2007; Garretsen &
eeters, 2009), etc.

To the best of my knowledge, previous studies mainly focus on cross-border M&A transactions and trade costs. However, not
uch attention has been paid to the affiliates after acquisitions when facing trade cost fluctuations except Helpman et al. (2004).
et it is important for firms to generate further profits after making the cross-border M&A deals. In this paper, I revisit the reaction
f multinational firms to tariff cost, and test whether the classic or alternative multinational firm theories better explain the reality.
pecifically, I examine horizontal and vertical cross-border M&A affiliate sales relative to export in the destinations countries and
xplore heterogeneous effects between upstream and downstream investments. On one hand, China has witnessed rapid increase in
utward FDI in recent years, especially in the form of cross-border M&As, which makes the question relevant. On the other hand,
n contrast to previous studies which mainly focus on developed countries, especially the US, in this paper I focus on China, which
3
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Table 1
China’s cross-border M&As’ top 30 destination countries.

Country No. of deals Country No. of deals

Germany 98 Russia 15
Singapore 71 Malaysia 14
United States 56 Netherlands 12
Australia 52 Austria 10
Italy 52 Finland 10
Canada 43 Vietnam 10
France 38 Portugal 9
Japan 37 Brazil 8
Spain 37 Denmark 8
Korea 32 Hungary 8
India 24 Norway 8
United Kingdom 24 Egypt 7
Taiwan 23 Luxembourg 7
Sweden 20 Israel 6
Czechia 17 Thailand 5

Note: The number of China’s cross-border M&A deals are between 2010 and 2018.

3. Data and descriptive statistics

I use several sources of data in the empirical specification of this paper. The cross-border M&A deal information is drawn from
the Bureau van Dijk (BvD) Zephyr database, which includes M&A transactions globally. I can identify the acquirer and target firms
of each M&A deal using the BvD ID numbers. I then merge the M&A data with the BvD Orbis dataset to obtain information on
affiliate sales, which covers the period from 2010 to 2018.

3.1. Summary statistics

As a preliminary step, I look at the major destination countries of China’s cross-border M&A investment in the sample with
positive affiliate sales at the 6-digit NAICS 2017 industry-level in Table 1. Investment to tax havens are excluded due to potential
tax evasion purpose of investment.6 Only deals that are completed are counted for in the analysis.7 China’s cross-border M&A
investment flows mostly to major developed economies and also to neighboring countries in Asia.

In terms of industry distribution, for better comparability with export, only tradable sectors are preserved. The tradable sectors
here refer to those with a counterpart in export. I later focus on the relative profitability of cross-border affiliate sales to export.
The corresponding NAICS 2017 industries are mainly manufacturing industries that begin with codes 31 to 33. Some fall into the
category of Agriculture, Forestry, Fishing and hunting that begin with code 11 and others belong to Mining, Quarrying, and Oil and
gas extraction that begin with code 21.

Since I merge the Zephyr M&A data with the Orbis data to obtain the affiliate sales information, it is useful to look at the coverage
of datasets. Table 2 shows that the Orbis data cover on average 65.20% of deals in the Zephyr cross-border M&A sample. At the
3-digit NAICS 2017 industry level, the coverage ranges from 45.45% to 100%, which is a representative sample of total transactions.

Horizontal M&As are defined as investment in targets within the same 6-digit NAICS 2017 code as the acquirers, which is the
finest possible record with the current M&A data on Chinese firms.8 When there are multiple primary industry codes for the acquirer
or target firms (around 30% of the sample), I denote the deal as horizontal as long as there are overlapping industries between the
acquirer and the target. To identify vertical M&As, I follow Ahern and Harford (2014) and define a deal as vertical if the acquirer
and target industries exceed a threshold of 1% across any of the following relations: (1) acquirer industry purchases from target,
(2) target industry purchases from acquirer, (3) acquirer industry sells to target, (4) target industry sells to acquirer.9 The industry
linkages are obtained from the World Input-Output Tables (WIOT). In a few cases the NAICS 2017 6-digit industry code maps into
multiple 4-digit ISIC industry codes in the WIOT, I assign the firm to only one matching industry at random following the practice
of Ahern and Harford (2014). Within vertical deals, if downstream linkage (i.e. the acquirer industry sells to target or target industry
purchases from acquirer) is greater than the upstream linkage (i.e. the acquirer industry purchases from target or target industry
sells to acquirer), I label the deal as a downstream vertical transaction, otherwise, the deal is defined as upstream.10 The rest of the
deals are considered neither horizontal nor vertical but conglomerate.

6 Tax havens include Bahamas, Belize, Bermuda, British Virgin Islands, Cayman Islands, Cook Islands, Hong Kong, Liechtenstein, Macao, Mauritius, Panama,
nd Vanuatu.

7 According to the Zephyr database, cross-border M&As deal status includes ‘‘announced’’, ‘‘completed’’, ‘‘pending’’, ‘‘postponed’’, ‘‘rumour’’, ‘‘unconditional’’,
nd ‘‘withdrawn’’.

8 With the Zephyr database, one can define horizontal/vertical M&As at the 2-digit, 4-digit or 6-digit level, as is often done in the literature (see Chari,
020). The finer the industry classification, the more deals are categorized as non-horizontal M&As. Alternative levels of industry classification do not change
he qualitative features of the results but may neutralize the distinction between horizontal and non-horizontal M&As.

9 Alternatively, I can use the 5% threshold as a robustness check and the findings are very similar to the 1% threshold in the regression analysis.
10 Alternative downstream and upstream classification following Antràs and Chor (2018) provides qualitatively similar results in the regression analysis.
owever, the indices do not take into account the input–output linkages between acquirer and target firms and do not identify conglomerate deals.
4
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Table 2
Sample coverage.

NAICS 2017 Zephyr Orbis

3-digit code Industry name No. Percent No. Percent Coverage

111 Crop Production 11 1.38% 5 0.96% 45.45%
113 Forestry and Logging 3 0.38% 2 0.39% 66.67%
212 Mining (except Oil and Gas) 47 5.90% 39 7.51% 82.98%
311 Food Manufacturing 20 2.51% 17 3.28% 85.00%
312 Beverage and Tobacco Product Manufacturing 8 1.01% 5 0.96% 62.50%
313 Textile Mills 6 0.75% 4 0.77% 66.67%
314 Textile Product Mills 9 1.13% 6 1.16% 66.67%
315 Apparel Manufacturing 6 0.75% 4 0.77% 66.67%
321 Wood Product Manufacturing 4 0.50% 2 0.39% 50.00%
322 Paper Manufacturing 2 0.25% 2 0.39% 100.00%
323 Printing and Related Support Activities 1 0.13% 1 0.19% 100.00%
324 Petroleum and Coal Products Manufacturing 6 0.75% 4 0.77% 66.67%
325 Chemical Manufacturing 92 11.56% 54 10.40% 58.70%
326 Plastics and Rubber Products Manufacturing 15 1.88% 9 1.73% 60.00%
327 Nonmetallic Mineral Product Manufacturing 11 1.38% 6 1.16% 54.55%
331 Primary Metal Manufacturing 20 2.51% 12 2.31% 60.00%
332 Fabricated Metal Product Manufacturing 25 3.14% 14 2.70% 56.00%
333 Machinery Manufacturing 142 17.84% 91 17.53% 64.08%
334 Computer and Electronic Product Manufacturing 158 19.85% 104 20.04% 65.82%
335 Electrical Equipment, Appliance, and Component Manufacturing 67 8.42% 35 6.74% 52.24%
336 Transportation Equipment Manufacturing 103 12.94% 72 13.87% 69.90%
337 Furniture and Related Product Manufacturing 3 0.38% 2 0.39% 66.67%
339 Miscellaneous Manufacturing 37 4.65% 29 5.59% 78.38%

Total 796 100.00% 519 100.00% 65.20%

Notes: The table includes China’s cross-border M&A deals between 2010 and 2018. Columns 4 and 6 list the percentage share of each industry from Zephyr and
Orbis. The last column shows the coverage of Orbis on Zephyr by industry.

Table 3
Horizontal, vertical and conglomerate cross-border M&As.

Horizontal Vertical Downstream Upstream Conglomerate Total

Zephyr 221 474 220 254 101 796
Percent 27.76% 59.55% 27.64% 31.91% 12.69% 100.00%
Orbis 116 326 164 162 77 519
Percent 22.35% 62.81% 31.60% 31.21% 14.84% 100.00%

Note: Number and percentage share of each type of cross-border M&As in Zephyr and Orbis.

Table 3 summarizes the share of each cross-border M&A type. According to the definition above, horizontal M&As account for
nearly 28% of total cross-border deals in the Zephyr database, while vertical M&As take up nearly 60%. Downstream and upstream
integrations are evenly distributed among vertical M&As. Finally, conglomerate deals which are neither purely horizontal nor vertical
make up 13% of the total transactions. Merging with sales data from Orbis changes the shares very little so the Orbis data is also
representative of the whole cross-border M&A sample in the aspect of deal types.

Focusing on the most popular industries of China’s cross-border M&As with positive affiliate sales, Appendix Tables B.1 and B.2
show that both horizontal and vertical cross-border M&A investment are scattered across various industries. There are more vertical
deals than horizontal ones according to our classification, and vertical investment is more dispersed across industries.

One can further investigate the relative upstreamness/downstreamness of acquirers and targets by looking at their respective po-
sitions in the global value chain (GVC). Following Antràs and Chor (2018), I employ the upstreamness index and the downstreamness
index to measure the degree of integration into the international production process. The upstreamness index reflects the distance
of a sector to the final output, which is first developed by Antràs, Chor, Fally, and Hillberry (2012). A higher upstreamness index
means the sector in the given country makes more contribution to the GVC. The downstreamness index instead captures the distance
from the primary input, and is originally proposed by Fally (2012). A higher downstreamness indicates more reliance on the GVC.11

I plot the relative upstreamness/downstreamness of acquirers and targets in horizontal and vertical M&As respectively in
Appendix Figs. A.2 and A.3. The size of the circles and squares reflects the sales in each NAICS 2017 6-digit industry, which suggests
that horizontal acquirers and targets overlap in the same sectors. For vertical acquirers and targets, there are more targets distributed
to the upper-right side with both higher upstreamness and downstreamness on average than acquirers, suggesting the targets are
both more reliant on GVC primary inputs and contribute more to GVC final outputs. In other words, the targets of vertical M&As
are more integrated into the GVC than the parent firms.

11 The upstreamness and downstreamness indices are constructed separately from final demand and primary factors respectively and are not negatively related.
n fact, Antràs and Chor (2018) find that these two measures are positively correlated and intensified over the years, though the correlation of China is not very
5

trong among all countries.
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Fig. 2. China’s average export and import tariffs.

3.2. Variable definitions

In the next sections, I use regression analysis to study how tariff cost affects the sales of Chinese affiliates relative to export in
the same sector. In particular, I focus on the following dependent variables. First, 𝐸𝑥𝑝𝑜𝑟𝑡 is measured by log(𝑋𝑖𝑗𝑡 + 1), where 𝑋𝑖𝑗𝑡 is
export value in thousand US dollars from China to host country 𝑗 aggregated at 6-digit NAICS 2017 industry 𝑖 and year 𝑡 level. The
export tariffs are sourced from the World Integrated Trade Solution (WITS) database and aggregated from the Harmonized System
(HS) 6-digit coding to match the cross-border M&A data using the concordance tables provided by the Census Bureau of the US.12 I
add 1 before computing the logarithm to preserve the number of observations with zero value. 𝑆𝑎𝑙𝑒𝑠 is calculated in a similar way
as log(𝑆𝑖𝑗𝑡 + 1), where 𝑆𝑖𝑗𝑡 is affiliate sales in thousand US dollars of China’s cross-border M&As at corresponding industry 𝑖, host
country 𝑗 and year 𝑡 level. Observations of 𝑆𝑎𝑙𝑒𝑠 that are zero across industries and countries over all periods are dropped. 𝑅𝑎𝑡𝑖𝑜 is
the ratio of affiliate sales to export, which equals log

(

𝑆𝑖𝑗𝑡∕𝑋𝑖𝑗𝑡 + 1
)

. 𝑅𝑎𝑡𝑖𝑜𝐻 denotes the ratio of horizontal affiliate sales to export.
𝑅𝑎𝑡𝑖𝑜𝑉 refers to the same ratio when the deals are vertical. Among vertical affiliate sales, I further differentiate downstream and
upstream affiliate sales compared to the parent industry, denoted by 𝑅𝑎𝑡𝑖𝑜𝑉 𝐷 and 𝑅𝑎𝑡𝑖𝑜𝑉 𝑈 respectively.

The main explanatory variable of interest is 𝑡𝑎𝑟𝑖𝑓𝑓𝑖𝑗𝑡, which is the bilateral tariff on Chinese goods exported to the host country
𝑗 in the affiliate industry 𝑖 in year 𝑡. 𝑡𝑎𝑟𝑖𝑓𝑓 _𝑖𝑚𝑖𝑗𝑡 is the corresponding import tariff at the country-industry-year level, which is
included in the main specifications to control for import competition. I further winsorize the tariffs at 1% tails to remove outliers.
Although tariff costs have decreased a lot since China joined the WTO in 2001, it is not the case that the majority of tariff rates
are effectively close to zero in the sample, but there are still variations across years, host countries and industries. Zero tariff rate
accounts for 20.8% of all export tariffs and 12.7% of all import tariffs in the sample. Fig. 2 shows the trend of average export and
import tariff rates of China. The average export tariff declined mildly until 2018 when the US-China trade war started and tariff
increased sharply. The average import tariff declined along with the export tariff. Table 4 reports the descriptive statistics of the
main variables together with the sources of the data.

To further show the variation of the tariffs across country, industry and year, I count the observations within each country-
industry bin, and summarize how many observations have a year-over-year increase, decrease or stay the same. The statistics are
reported at the end of Table 4. Around 60% of export tariffs change over periods and near 80% of import tariffs change over periods.
I also draw additional figures on the tariffs with major trade partners of China to show the distribution of tariffs across industries
over the years in the sample. The results are summarized in Fig. 3.

4. Empirical analysis

Compared to export, cross-border M&As allow multinational firms to replicate or outsource part of the production process to
foreign countries so that they can better serve the final market and save on trade costs. However, multinationals face the risk of
operating in different socio-economic environment from the home country and may not be able to fully exploit increasing returns

12 The concordance tables can be found at https://www.census.gov/foreign-trade/reference/codes/index.html.
6

https://www.census.gov/foreign-trade/reference/codes/index.html


Journal of Asian Economics 87 (2023) 101636D. Xie
Table 4
Descriptive statistics.

Variable Obs Mean Std. Dev. Min Max Source

𝐸𝑥𝑝𝑜𝑟𝑡 25,136 11.43 3.02 0.02 17.82 WITS
𝑆𝑎𝑙𝑒𝑠 25,136 0.35 2.02 0 19.74 BvD Orbis
𝑅𝑎𝑡𝑖𝑜 25,136 0.06 0.65 0 22.99 constructed by the author from

BvD Zephyr, Orbis and WITS
𝑅𝑎𝑡𝑖𝑜𝐻 25,136 0.01 0.22 0 13.49 same as above
𝑅𝑎𝑡𝑖𝑜𝑉 25,136 0.03 0.48 0 22.99 same as above
𝑅𝑎𝑡𝑖𝑜𝑉 𝐷 25,136 0.01 0.30 0 22.99 same as above
𝑅𝑎𝑡𝑖𝑜𝑉 𝑈 25,136 0.01 0.15 0 5.70 same as above
𝑡𝑎𝑟𝑖𝑓𝑓 24,991 0.05 0.16 0 12.06 WITS
𝑡𝑎𝑟𝑖𝑓𝑓 _𝑖𝑚 15,562 0.08 0.11 0 7.6 WITS
𝑡𝑎𝑟𝑖𝑓𝑓 count 3944 6.02 2.34 1 9 constructed by country-industry

cross-year change 3.61 2.27 1 9 same as above
𝑡𝑎𝑟𝑖𝑓𝑓 _𝑖𝑚 count 3448 4.54 1.94 1 7 same as above

cross-year change 3.52 2.07 1 7 same as above

Table 5
OLS regressions.

(1) (2) (3) (4) (5) (6) (7)
𝐸𝑥𝑝𝑜𝑟𝑡 𝑆𝑎𝑙𝑒𝑠 𝑅𝑎𝑡𝑖𝑜 𝑅𝑎𝑡𝑖𝑜𝐻 𝑅𝑎𝑡𝑖𝑜𝑉 𝑅𝑎𝑡𝑖𝑜𝑉 𝐷 𝑅𝑎𝑡𝑖𝑜𝑉 𝑈

𝑡𝑎𝑟𝑖𝑓𝑓 −1.939*** 1.932*** 0.713*** −0.135*** 0.419*** 0.212*** 0.013
(0.185) (0.466) (0.136) (0.048) (0.100) (0.056) (0.036)

𝑡𝑎𝑟𝑖𝑓𝑓 _𝑖𝑚 2.817*** 1.338* 0.125 −0.106 0.443*** 0.281*** 0.155***
(0.303) (0.762) (0.222) (0.078) (0.164) (0.091) (0.059)

Observations 14,546 14,546 14,546 14,546 14,546 14,546 14,546
R-squared 0.884 0.098 0.171 0.201 0.177 0.133 0.076
Country-year FEs ✓ ✓ ✓ ✓ ✓ ✓ ✓

Industry-year FEs ✓ ✓ ✓ ✓ ✓ ✓ ✓

Notes: Standard errors in parentheses. *** 𝑝 < 0.01, ** 𝑝 < 0.05, * 𝑝 < 0.1.

to scale relative to exporters. The balance between export and FDI is referred to in the literature as the proximity-concentration
trade-off. In order to identify the response of China’s cross-border M&As to tariff costs, the econometric specification is the following:

Dependent variable𝑖𝑗𝑡 = 𝛽0 + 𝛽1𝑡𝑎𝑟𝑖𝑓𝑓𝑖𝑗𝑡−1 + 𝛽2𝑡𝑎𝑟𝑖𝑓𝑓 _𝑖𝑚𝑖𝑗𝑡−1 + 𝜇𝑖𝑡 + 𝜇𝑗𝑡 + 𝜖𝑖𝑗𝑡 (1)

where 𝑡𝑎𝑟𝑖𝑓𝑓𝑖𝑗𝑡−1 and 𝑡𝑎𝑟𝑖𝑓𝑓 _𝑖𝑚𝑖𝑗𝑡−1 are export and import tariffs in the affiliate industry 𝑖 in host country 𝑗. Here I use one-year
lagged tariffs to take into account that it may take some time for the tariffs to affect export and sales. 𝜇𝑖𝑡 and 𝜇𝑗𝑡 are industry-year
and country-year fixed effects and 𝜖𝑖𝑗𝑡 is the error term.

4.1. The baseline OLS regressions

Table 5 presents the baseline OLS regression results. In all columns I control for industry-year and country-year fixed effects
to exclude any industry-specific fluctuations across years and country-specific shocks across years. Column (1) shows that as tariff
increases, export from China to the host countries decrease, which is consistent with the economic intuition. The second column
shows that contrary to export alone, the correlation between affiliate sales to export tariff is positive, which is a first evidence that
overall affiliate sales and export are substitutes. Column (3) confirms this by further looking at the ratio of affiliate sales to export.
However, if I separate horizontal and vertical M&A affiliate sales, the coefficient of horizontal M&As in column (4) turns negative
while the coefficient of vertical M&As in column (5) remains positive. Moreover, the positive correlation of vertical M&As mainly
derives from downstream investment as is shown in column (6). There seem to be no apparent impact on upstream investment since
the estimated coefficient in column (7) is not statistically significant.

To make sense of the magnitude of the estimates, one percentage point increase in tariff increases the log of sales to export ratio
by 0.007. Note that the mean of the log of sales to export ratio in the sample is 0.06, which indicates an approximately 11.7%
increase on average. The size of the estimate varies according to the specification but the magnitudes are similar.

4.2. PPML regressions

To further check the baseline OLS regression results, I use the Poisson pseudo maximum likelihood (PPML) regressions
following Silva and Tenreyro (2006) to deal with the problem of zero values in the dependent variable. The definition of dependent
and independent variables are the same as in the OLS regressions. Reassuringly, the results in Table 6 are consistent with the
OLS regressions, except that the impact of export tariff on the ratio of horizontal cross-border M&A affiliate sales to export is not
7

statistically significant, but still negative. The other columns are in line with Table 5.
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Fig. 3. Tariffs of China with major trade partners.
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Table 6
PPML regressions.

(1) (2) (3) (4) (5) (6) (7)
𝐸𝑥𝑝𝑜𝑟𝑡 𝑆𝑎𝑙𝑒𝑠 𝑅𝑎𝑡𝑖𝑜 𝑅𝑎𝑡𝑖𝑜𝐻 𝑅𝑎𝑡𝑖𝑜𝑉 𝑅𝑎𝑡𝑖𝑜𝑉 𝐷 𝑅𝑎𝑡𝑖𝑜𝑉 𝑈

𝑡𝑎𝑟𝑖𝑓𝑓 −0.171*** 1.752*** 2.106*** −3.789 9.452*** 12.934** 6.885
(0.057) (0.398) (0.557) (5.286) (2.966) (5.513) (4.392)

𝑡𝑎𝑟𝑖𝑓𝑓 _𝑖𝑚 0.013 5.224** 1.757 2.978 2.252 −3.391 6.612
(0.010) (2.105) (2.689) (8.795) (3.488) (4.125) (6.408)

Observations 14,492 7742 7742 782 4603 3119 1492
R-squared 0.881 0.110 0.481 0.845 0.669 0.778 0.686
Country-year FEs ✓ ✓ ✓ ✓ ✓ ✓ ✓

Industry-year FEs ✓ ✓ ✓ ✓ ✓ ✓ ✓

Notes: Robust standard errors in parentheses. *** 𝑝 < 0.01, ** 𝑝 < 0.05, * 𝑝 < 0.1.

Table 7
IV regressions.

(1) (2) (3) (4) (5) (6) (7)
𝐸𝑥𝑝𝑜𝑟𝑡 𝑆𝑎𝑙𝑒𝑠 𝑅𝑎𝑡𝑖𝑜 𝑅𝑎𝑡𝑖𝑜𝐻 𝑅𝑎𝑡𝑖𝑜𝑉 𝑅𝑎𝑡𝑖𝑜𝑉 𝐷 𝑅𝑎𝑡𝑖𝑜𝑉 𝑈

𝑡𝑎𝑟𝑖𝑓𝑓 −3.423*** 2.051** 0.712* −0.264*** 0.455*** 0.260*** −0.020
(0.452) (0.797) (0.373) (0.092) (0.123) (0.073) (0.050)

𝑡𝑎𝑟𝑖𝑓𝑓 _𝑖𝑚 2.035*** 1.093* −0.014 −0.089* 0.286* 0.205** 0.154***
(0.477) (0.650) (0.215) (0.047) (0.170) (0.096) (0.059)

Observations 13,564 13,564 13,564 13,564 13,564 13,564 13,564
Country-year FEs ✓ ✓ ✓ ✓ ✓ ✓ ✓

Industry-year FEs ✓ ✓ ✓ ✓ ✓ ✓ ✓

First-stage 𝑡𝑎𝑟𝑖𝑓𝑓
𝑡𝑎𝑟𝑖𝑓𝑓 _𝑖𝑣 0.712***

(0.026)
KP F-stat. 745.4

Notes: Robust standard errors in parentheses. *** 𝑝 < 0.01, ** 𝑝 < 0.05, * 𝑝 < 0.1.

.3. IV approach

The potential problem with bilateral tariffs levied by host countries on Chinese export is that changes in affiliate sales can be
ue to shocks from the Chinese market instead of bilateral tariffs. To deal with the potential endogeneity problem, an alternative
dentification strategy is to introduce an instrumental variable in the spirit of Autor et al. (2013). The instrument is constructed as
he average tariff imposed on exports from the top nine countries doing outward FDI (excluding China) weighted by their value
f export. The nine countries are selected among the top FDI investors worldwide according to the World Investment Report 2018
ssued by the UNCTAD. Namely, they are the US, Japan, the UK, Germany, Canada, France, Russia, South Korea and Singapore.13

he construction of the IV is the following:

𝑡𝑎𝑟𝑖𝑓𝑓 _𝑖𝑣𝑖𝑗𝑡 =
𝑛
∑

𝑘≠𝐶𝑁
𝑡𝑎𝑟𝑖𝑓𝑓𝑘

𝑖𝑗𝑡

𝑒𝑥𝑝𝑜𝑟𝑡𝑘𝑖𝑗𝑡
𝑒𝑥𝑝𝑜𝑟𝑡𝑎𝑙𝑙𝑖𝑗𝑡

(2)

where 𝑖, 𝑗 and 𝑡 represent industry, host country and year respectively. 𝑘 is one of the other nine top investing countries and 𝑎𝑙𝑙
stands for the sum of all nine countries. I use this instrumental variable to conduct a two-stage least square (2SLS) estimation. The
relevance of the instrument requires that the average tariff of the other nine top investors can well predict the tariff levied on China
in the same industry. Therefore, I could clean out fluctuations from China that may affect the affiliate sales relative to export. The
exclusion restriction is fulfilled if conditional on the set of control variables, the residual change in affiliate sales of Chinese acquirers
is uncorrelated with tariffs on the other top investors. Since the set of countries chosen in the IV consist of both Asian countries
close to China (Japan, South Korea, Singapore), major North American,countries (the US and Canada) and European countries (the
UK, Germany, France and Russia), the diverse locations and country characteristics reduce the possibility that Chinese affiliate sales
in the destination market will be affected by the weighted average tariff of other countries. In addition, shocks from the destination
countries are largely absorbed by the destination country-year and industry-year fixed effects. The positive and negative shocks with
various destinations may also to some extent cancel out each other, which makes the destination side shocks smaller than the origin
side. Table 7 shows the results from the IV specifications.

The first-stage results are reported in the bottom panel of Table 7. The coefficients are positive and robust, suggesting that
the instrument is quite strong in predicting bilateral tariff between China and the host countries. The Kleibergen-Paap (KP) F-
statistics of weak identification test is far above the critical value of 10. Compared to the baseline OLS regression results, the

13 The top nine exporters are very similar to the top nine countries doing FDI and changing into the alternative instrumental variable does not affect the
9

esults significantly.
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estimated coefficients of the IV approach verify the main finding that horizontal and vertical cross-border M&As react to tariff
changes differently. The slightly larger coefficients of IV estimations may partly be due to measurement error in bilateral tariffs on
Chinese goods which causes downward attenuation bias in OLS estimations.

So far I find that when tariff cost increases, Chinese firms’ cross-border M&A affiliate sales increase relative to export at the 6-digit
AICS 2017 industry level, and the increase mainly derives from vertical M&As, especially in downstream affiliates, rather than
orizontal M&As. The findings are in contrast to what have been documented with FDI from developed economies, where horizontal
&As are substitutes of export and vertical M&As are compliments, and the increase in sales mainly comes from horizontal affiliates.
urrent models do not include horizontal and vertical cross-border M&As in the same market. I show in the following section that
hen both horizontal and vertical multinational firms and exporters compete in the same market, we can derive conclusions that
re consistent with the baseline findings.

. The model

In this section, I propose an extension of the model of horizontal multinationals in Helpman et al. (2004). In particular, I assume
hat both horizontal and vertical cross-border M&A affiliates operate along the GVC and compete in the same broadly-defined
ndustry with exporters. Tariff costs affect horizontal multinational firms more than vertical ones, which generates implications that
ationalize the findings in the previous sections.

The intuition of the model is the following. Exporters produce domestically and pay tariff costs as well as fixed costs to sell to the
oreign market. Usually, exporters focus on certain parts along the value chain, but do not have control over the whole production
rocess from raw materials to the final good. In contrast, vertical cross-border M&As expand the scope of control for the parent
irms in upstream or downstream industries. Vertical multinationals pay higher fixed costs in the destination market, but they do
ot pay the same tariff costs as exporters. By comparison, horizontal cross-border M&As mainly replicate the production process of
he home country at the destination country, so that firms save on the tariff costs but may suffer from even higher fixed costs and
annot enjoy the economies of scale compared to exporters whose production is concentrated in the home country.

In this model, I focus on the industry of the parent firm. In other words, I compare the profitability of horizontal and vertical
ross-border M&As relative to exporters within the industry of the parent firms. Firms that choose different entry modes are affected
ifferently by tariff changes. Exporters are affected the most, while multinationals are less affected by tariffs.

.1. Setup

I consider a sector where the preference over a continuum of goods 𝜔 has constant elasticity of substitution (CES). The resulting
demand for each variety is:

𝑞(𝜔) = 𝐷𝑝(𝜔)−𝜎 (3)

where 𝜎 is the elasticity of substitution, 𝐷 = 𝐸∕𝑃 1−𝜎 is the demand shifter and 𝑃 =
[

∫𝜔∈𝛺 𝑝(𝜔)1−𝜎𝑑𝜔
]1∕(1−𝜎) is the price index.

On the supply side, assume the production process requires two stages, where only labor is needed during production.14 The two
stages can take place in the same country or at different locations. The production function follows a Cobb–Douglas form:

𝑞 = 𝜑
(

𝐿1
𝜂

)𝜂 ( 𝐿2
1 − 𝜂

)1−𝜂
(4)

where 𝜑 denotes the productivity of the firm drawn from distribution 𝐺(𝜑), 𝐿1 and 𝐿2 represent the labor used during the two
stages of production respectively, 𝜂 and 1 − 𝜂 are the intensity of each input in the production process, 𝜂 ∈ (0, 1).

Under monopolistic competition, the revenue is:

𝑅 = 𝑞𝛼𝐷1−𝛼 (5)

The producer maximizes the profit:

max
𝐿1 ,𝐿2

𝜋 = 𝑅 −𝑤1𝐿1 −𝑤2𝐿2 − 𝑓 (6)

where 𝑤1 and 𝑤2 are the prices of labor at the two stages respectively, and 𝑓 represents fixed cost.

5.2. Profit maximization

Using Eqs. (4) to (6) to solve the maximization problem yields the optimal amounts of inputs:

𝐿1 = 𝜂 𝛼𝑅
𝑤1

, 𝐿2 = (1 − 𝜂)𝛼𝑅
𝑤2

(7)

14 One could introduce capital and skill as well, which would not affect the main implications of the current model.
10
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The optimal revenue is:

𝑅 =

(

𝜑

𝑤𝜂
1𝑤

1−𝜂
2

)
𝛼

1−𝛼

𝐷 (8)

hich gives the maximum profit:

𝜋 = (1 − 𝛼)𝑅 − 𝑓 (9)

.3. Entry mode

To keep in line with the empirical scenario, assume there are three ways to serve the foreign market: exporting, becoming a
orizontal multinational or a vertical multinational through cross-border M&As. For exporters, both production stages are performed
n the home country. For horizontal multinationals, production is done mainly at the destination market. However, the affiliates
ay still receive a small proportion 𝜂𝐻 (0< 𝜂𝐻 <1) of intermediates from the parents within the same industry. For vertical
ultinationals, the affiliates also receive a proportion 𝜂𝑉 (0< 𝜂𝑉 <1) of intermediates from the parents but the share is larger than

horizontal multinationals (𝜂𝑉 > 𝜂𝐻 ). This is because horizontal multinationals replicate most of the production in the destination
arket and vertical multinationals rely more on the coordination between home and host countries in production.

Suppose the wages at home and the destination country are given by 𝑤 and 𝑤∗ respectively. Since exporters carry out the entire
production process in the home country, the wage is 𝑤. Therefore, the profit of exporters in the foreign market is:

𝜋∗
𝑋 = (1 − 𝛼)

( 𝜑
𝜏𝑤

)
𝛼

1−𝛼 𝐷∗ − 𝑓𝑋 , 𝜏 > 1 (10)

where 𝜏 is the iceberg trade cost. The superscript ∗ indicates profits from foreign markets.
Horizontal multinationals perform the first stage in the home country where the wage is 𝑤 and the second stage at the destination

country where the wage is 𝑤∗. In addition, the parent firms need to pay for the trade cost 𝜏 due to the transfer of intermediates
within the industry. Therefore, the profit is:

𝜋∗
𝐻 = (1 − 𝛼)

[

𝜑
(𝜏𝑤)𝜂𝐻 (𝑤∗)1−𝜂𝐻

]
𝛼

1−𝛼
𝐷∗ − 𝑓𝐻 (11)

Similarly, for vertical integrations, the two stages are done at home and the destination respectively but the second stage is
erformed in a different sector with trade cost 𝜏′. Therefore, the profit of vertical integration is:

𝜋∗
𝑉 = (1 − 𝛼)

[

𝜑
(𝜏′𝑤)𝜂𝑉 (𝑤∗)1−𝜂𝑉

]
𝛼

1−𝛼
𝐷∗ − 𝑓𝑉 , 𝜏

′ > 1 (12)

Assume the fixed costs are ranked as:

𝑓𝑋 < 𝑓𝑉 < 𝑓𝐻 (13)

This is reasonable since firms need to make investment to enter foreign markets as exporters. It is even more costly to acquire foreign
affiliates. Horizontal acquisitions cost more than vertical ones because in a horizontal investment, the affiliate has to replicate a
bigger share of the production than a vertical investment. In other words, horizontal multinationals are more likely to establish
larger plants in the foreign country than vertical multinationals.15

To compensate differences in fixed costs, the slopes of profit lines should satisfy the following relationship so that each entry
mode could exist:

slope𝑋 < slope𝑉 < slope𝐻 (14)

This implies the variable costs are ranked as:

𝜏𝑤 > (𝜏′𝑤)𝜂𝑉 (𝑤∗)1−𝜂𝑉 > (𝜏𝑤)𝜂𝐻 (𝑤∗)1−𝜂𝐻 (15)

Since outward cross-border M&As by China flow mainly to developed destinations, it is likely that the foreign wage is higher
than domestic wage (i.e. 𝑤∗ > 𝑤) so that the relationship in Eq. (15) can hold given 𝜂𝑉 > 𝜂𝐻 . However, in recent years, wage rate in
China has increased and it is no longer regarded as the cheapest destination for labor supply. In that case, the relationship between
wages home and abroad may be reversed (i.e. 𝑤 ≥ 𝑤∗). As a result, the variable costs of vertical and horizontal cross-border M&As
may be reversed. I show the results under this condition in Appendix E where horizontal investment is always dominated, and the
change in relative affiliate sales comes mainly from vertical investment which do not contradict the previous findings.

Under the assumptions above, there is an ordering such that firms choose how to operate depending on cutoff productivities:

𝜑∗
𝑋 < 𝜑∗

𝑉 < 𝜑∗
𝐻 (16)

15 If the deal values of cross-border M&As by Chinese acquirers are taken as a measure of fixed costs, the transaction data show that the distribution of
11

orizontal deal values is to the right of their vertical counterpart, with the average value higher than vertical deals, which supports the assumption.
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Fig. 4. Relationship between profits of different entry modes.

Table 8
Extensive and intensive margins of tariff increase on affiliate sales.

Extensive margin Intensive margin Overall effect
(relative mass of firms) (relative profitability)

Horizontal M&As decrease increase ambiguous
Vertical M&As increase increase increase

Fig. 4 better illustrates the profits for the three modes of foreign market entry under the previous assumptions. The cutoff
productivity levels of exporters, vertical and horizontal multinationals are 𝜑∗

𝑋 , 𝜑∗
𝑉 and 𝜑∗

𝐻 , corresponding to 𝜋∗
𝑋 = 0, 𝜋∗

𝑋 = 𝜋∗
𝑉 and

𝜋∗
𝐻 = 𝜋∗

𝑉 , respectively.16 Firms with productivity below 𝜑∗
𝑋 do not enter the foreign market, firms with productivity above 𝜑∗

𝑋 but
below 𝜑∗

𝑉 export, firms with productivity above 𝜑∗
𝑉 but below 𝜑∗

𝐻 are vertical multinationals, and firms with productivity above
𝜑∗
𝐻 are horizontal multinationals.

5.4. Comparative statics

Suppose the tariff of the exporter good, which is a major source of trade cost 𝜏 rises, while the tariff of a different sector 𝜏′ is
not affected. Exporter profits will drop as variable cost increases. The profits of horizontal integration will also decrease. The profits
of vertical integration stay the same. What happens is illustrated in Fig. 5.

The figure shows when tariff of the final product rises, the cutoff productivity of exporters increases slightly, the cutoff
productivity of vertical multinationals falls and the cutoff productivity level of horizontal multinationals rises. The change leads
to the productivity range of vertical multinationals to expand and the productivity range of horizontal multinationals as well as
exporters to shrink at the extensive margin, i.e. the mass of firms. At the intensive margin, which is measured by profits, it is
straightforward that vertical integration becomes more profitable than export. The profitability of horizontal integration is a bit
more complicated because the profit lines of both exporters and horizontal multinationals drop. I prove in Appendix C that the
relative profitability of horizontal integration to export rises as tariff on the affiliate industry increases, implying an increase at the
intensive margin for horizontal multinationals.

To sum up, the effects of extensive margin and intensive margin on horizontal and vertical cross-border M&As are shown in
Table 8. Given that the extensive and intensive margins of horizontal multinationals work in opposite directions, the net effect
(which is the mass of firms times the profit) on horizontal affiliate sales to export ratio thus depends on the parameter values and
is up to empirical tests.

According to the empirical evidence above, the negative extensive margin effect prevails for horizontal multinationals so that the
overall affiliate sales to export ratio drops, and the general magnitude is smaller than that of vertical multinationals. Whereas for

16 (𝜑∗
𝑋 )

1−𝛼
𝛼 =

𝑓𝑋 ⋅
1

𝛼 , (𝜑∗
𝑉 )

1−𝛼
𝛼 =

𝑓𝑉 − 𝑓𝑋 ⋅
1

𝛼 𝛼 , (𝜑∗
𝐻 )

1−𝛼
𝛼 =

𝑓𝐻 − 𝑓𝑉 ⋅
1

𝛼 𝛼 .
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(1 − 𝛼)𝐷∗ (𝜏𝑤)− 1−𝛼 (1 − 𝛼)𝐷∗ [(𝜏′𝑤)𝜂𝑉 (𝑤∗)1−𝜂𝑉 ]− 1−𝛼 − (𝜏𝑤)− 1−𝛼 (1 − 𝛼)𝐷∗ [(𝜏𝑤)𝜂𝐻 (𝑤∗)1−𝜂𝐻 ]− 1−𝛼 − [(𝜏′𝑤)𝜂𝑉 (𝑤∗)1−𝜂𝑉 ]− 1−𝛼
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Fig. 5. Change in trade costs.

Table 9
Relative profitability (intensive margin).

(1) (2) (3) (4) (5) (6) (7)
𝐸𝑥𝑝𝑜𝑟𝑡 𝑆𝑎𝑙𝑒𝑠 𝑅𝑎𝑡𝑖𝑜 𝑅𝑎𝑡𝑖𝑜𝐻 𝑅𝑎𝑡𝑖𝑜𝑉 𝑅𝑎𝑡𝑖𝑜𝑉 𝐷 𝑅𝑎𝑡𝑖𝑜𝑉 𝑈

𝑡𝑎𝑟𝑖𝑓𝑓 −1.196*** 3.842 8.787*** 0.535 2.188 1.100 12.570
(0.201) (3.196) (1.816) (2.332) (2.640) (3.234) (9.525)

𝑡𝑎𝑟𝑖𝑓𝑓 _𝑖𝑚 1.210*** −3.625 −5.092 6.911 5.272 1.914 −7.365
(0.285) (6.318) (3.589) (4.776) (3.951) (5.158) (9.133)

Observations 14,281 585 585 101 345 188 86
R-squared 0.851 0.742 0.919 0.985 0.957 0.947 0.923
Country FEs ✓ ✓ ✓ ✓ ✓ ✓ ✓

Industry FEs ✓ ✓ ✓ ✓ ✓ ✓ ✓

Year FEs ✓ ✓ ✓ ✓ ✓ ✓ ✓

Notes: Standard errors in parentheses. *** 𝑝 < 0.01, ** 𝑝 < 0.05, * 𝑝 < 0.1.

vertical multinationals, both extensive and intensive margins push up the relative profitability to exporters, which echoes with the
main empirical finding that the affiliate sales to export ratio of vertical investment responds positively to tariff increases. Analytically,
the aggregate net effect of extensive and intensive margins hold under Pareto productivity distribution following Helpman et al.
(2004) which I prove in Appendix D.

6. Further evidence

To assess whether the proposed intensive and extensive margins of the model are at work, I estimate two sets of additional
regressions. I then carry out some robustness checks to verify the main findings in the empirical analysis.

6.1. Intensive and extensive margins

To check the intensive margin of the model predictions, I drop all zero observations of affiliate 𝑆𝑎𝑙𝑒𝑠 in Table 9. This leaves not
enough observations to include country-year and industry-year fixed effects but I control for country, industry and year fixed effects
separately. Consistent with the baseline results, tariff cost negatively affects bilateral trade in column (1) but increases affiliate sales,
though the coefficient is not significant in column (2). Then I take the ratio of affiliate sales relative to export, the effect in column
(3) becomes significant. As predicted by the model, both horizontal and vertical cross-border M&A affiliate sales increase at the
intensive margin as shown in columns (3) and (4), and vertical investment has a bigger coefficient, but they are not statistically
significant with the small samples.

At the extensive margin, I look at the relative number of multinational corporations (MNCs) to exporters in Table 10. Overall,
the number of cross-border M&A affiliates increase relative to exporters according to column (3). Vertical cross-border M&As show
13
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Table 10
Relative number of firms (extensive margin).

(1) (2) (3) (4) (5) (6) (7)
𝐸𝑥𝑝𝑜𝑟𝑡𝑁 𝑆𝑎𝑙𝑒𝑠𝑁 𝑁𝑅𝑎𝑡𝑖𝑜 𝑁𝑅𝑎𝑡𝑖𝑜𝐻 𝑁𝑅𝑎𝑡𝑖𝑜𝑉 𝑁𝑅𝑎𝑡𝑖𝑜𝑉 𝐷 𝑁𝑅𝑎𝑡𝑖𝑜𝑉 𝑈

𝑡𝑎𝑟𝑖𝑓𝑓 8.115 −1.468 0.593*** −0.009 0.264** 0.490*** −0.094
(716.684) (1.863) (0.216) (0.026) (0.109) (0.110) (0.165)

𝑡𝑎𝑟𝑖𝑓𝑓 _𝑖𝑚 −724.842 −1.329 −0.328 0.031 −0.057 0.005 −0.332
(917.565) (2.385) (0.282) (0.034) (0.142) (0.131) (0.285)

Observations 2587 2587 2471 2471 2471 1734 1262
R-squared 0.760 0.303 0.698 0.444 0.519 0.672 0.573
Country-year FEs ✓ ✓ ✓ ✓ ✓ ✓ ✓

Industry-year FEs ✓ ✓ ✓ ✓ ✓ ✓ ✓

Notes: Standard errors in parentheses. *** 𝑝 < 0.01, ** 𝑝 < 0.05, * 𝑝 < 0.1.

Table 11
5% threshold of vertical linkages.

(1) (2) (3) (4) (5) (6) (7)
𝐸𝑥𝑝𝑜𝑟𝑡 𝑆𝑎𝑙𝑒𝑠 𝑅𝑎𝑡𝑖𝑜 𝑅𝑎𝑡𝑖𝑜𝐻 𝑅𝑎𝑡𝑖𝑜𝑉 𝑅𝑎𝑡𝑖𝑜𝑉 𝐷 𝑅𝑎𝑡𝑖𝑜𝑉 𝑈

Panel A: OLS regressions

𝑡𝑎𝑟𝑖𝑓𝑓 −1.771*** 1.794*** 0.678*** −0.153*** 0.430*** 0.201*** 0.013
(0.184) (0.467) (0.133) (0.046) (0.099) (0.055) (0.036)

𝑡𝑎𝑟𝑖𝑓𝑓 _𝑖𝑚 2.137*** 1.234 0.109 −0.118 0.490*** 0.301*** 0.174***
(0.317) (0.805) (0.229) (0.079) (0.170) (0.095) (0.062)

Observations 14,370 14,370 14,370 14,370 14,370 14,370 14,370
R-squared 0.887 0.101 0.181 0.156 0.186 0.162 0.078
Country-year FEs ✓ ✓ ✓ ✓ ✓ ✓ ✓

Industry-year FEs ✓ ✓ ✓ ✓ ✓ ✓ ✓

Panel B: PPML regressions

𝑡𝑎𝑟𝑖𝑓𝑓 −0.151*** 4.121*** 4.667*** −7.806 13.272*** 20.048*** −38.390
(0.039) (0.993) (1.200) (0.000) (2.241) (4.221) (0.000)

𝑡𝑎𝑟𝑖𝑓𝑓 _𝑖𝑚 0.181*** 3.897* 1.016 −1.921 4.352 2.811 66.665
(0.046) (2.248) (2.573) (0.000) (3.536) (6.718) (0.000)

Observations 14,384 7673 7673 783 4483 2119 621
R-squared 0.878 0.110 0.466 0.867 0.690 0.827 0.607
Country-year FEs ✓ ✓ ✓ ✓ ✓ ✓ ✓

Industry-year FEs ✓ ✓ ✓ ✓ ✓ ✓ ✓

Notes: Standard errors in parentheses. *** 𝑝 < 0.01, ** 𝑝 < 0.05, * 𝑝 < 0.1.

significant positive response to tariff while the coefficient for horizontal cross-border M&As is negative though insignificant. Again,
the vertical M&As sales increase derives primarily from downstream affiliates. These results show supportive evidence of the model’s
implication on differences between horizontal and vertical cross-border M&As at both the intensive and extensive margins.

6.2. Robustness checks

To check the robustness of the baseline results, I do some additional exercises in this section. First, I use alternative threshold of
upstream and downstream industry linkages at 5% instead of 1% to define vertical cross-border M&As. Second, I re-do the analysis
at the firm-level. Third, I use the sample at firm-level with majority final shares acquired by the parent firms to show that the results
are qualitatively consistent with the baseline regressions.

6.2.1. Definition of horizontal and vertical M&As
I first use alternative threshold at 5% of upstream and downstream industry linkages in the definition of vertical cross-border

M&As instead of the 1% threshold in the baseline results. The OLS and PPML regression results are shown in Table 11. The estimated
coefficients are in line with those at the 1% threshold of industry linkages so the findings are not sensitive to the definition of vertical
cross-border M&A deals.

6.2.2. Firm-level analysis
I then check the robustness of the main findings with firm-level observations. The dependent and independent variables are

defined similarly as in the OLS regressions for each host country 𝑗 and year 𝑡, except that they are not aggregated to the industry-
level but at the firm-level. Again, observations of 𝑆𝑎𝑙𝑒𝑠 that are zero across industries and countries over all periods are dropped.
One shortcoming of firm-level regressions is that I cannot link firm export with the sales data from Orbis. Therefore, I am unable
to look at the ratio of sales relative to export but only sales alone for horizontal and vertical affiliates. Yet the implications are
14

similar to those at the industry-level. The regression results are in Table 12. The estimated coefficients follow the same pattern as



Journal of Asian Economics 87 (2023) 101636D. Xie
Table 12
Firm-level regressions.

(1) (2) (3) (4) (5)
𝑆𝑎𝑙𝑒𝑠 𝑆𝑎𝑙𝑒𝑠𝐻 𝑆𝑎𝑙𝑒𝑠𝑉 𝑆𝑎𝑙𝑒𝑠𝑉 𝐷 𝑆𝑎𝑙𝑒𝑠𝑉 𝑈

Panel A: OLS regressions

𝑡𝑎𝑟𝑖𝑓𝑓 0.933** −0.436** 1.250*** 1.256*** 0.690***
(0.380) (0.203) (0.336) (0.288) (0.255)

𝑡𝑎𝑟𝑖𝑓𝑓 _𝑖𝑚 0.876 0.081 1.407*** 0.716* 1.054***
(0.545) (0.293) (0.468) (0.401) (0.360)

Observations 21,776 18,426 19,761 18,830 18,443
R-squared 0.096 0.086 0.116 0.105 0.109
Country-year FEs ✓ ✓ ✓ ✓ ✓

Industry-year FEs ✓ ✓ ✓ ✓ ✓

Panel B: PPML regressions

𝑡𝑎𝑟𝑖𝑓𝑓 2.831*** −4.934** 5.717*** 7.854*** 8.199***
(0.965) (2.246) (1.567) (1.698) (2.969)

𝑡𝑎𝑟𝑖𝑓𝑓 _𝑖𝑚 3.475* −0.109 7.720*** 4.673 12.030***
(1.824) (3.964) (2.627) (2.922) (3.928)

Observations 10,165 1459 5607 3675 2048
R-squared 0.092 0.136 0.134 0.146 0.121
Country-year FEs ✓ ✓ ✓ ✓ ✓

Industry-year FEs ✓ ✓ ✓ ✓ ✓

Notes: Standard errors in parentheses. *** 𝑝 < 0.01, ** 𝑝 < 0.05, * 𝑝 < 0.1.

Table 13
Sample of majority final shares.

(1) (2) (3) (4) (5)
𝑆𝑎𝑙𝑒𝑠 𝑆𝑎𝑙𝑒𝑠𝐻 𝑆𝑎𝑙𝑒𝑠𝑉 𝑆𝑎𝑙𝑒𝑠𝑉 𝐷 𝑆𝑎𝑙𝑒𝑠𝑉 𝑈

Panel A: OLS regressions

𝑡𝑎𝑟𝑖𝑓𝑓 0.998** −0.367* 1.425*** 1.314*** 0.705***
(0.388) (0.207) (0.376) (0.323) (0.273)

𝑡𝑎𝑟𝑖𝑓𝑓 _𝑖𝑚 1.229** 0.028 1.356*** 0.823* 1.234***
(0.554) (0.299) (0.522) (0.448) (0.387)

Observations 19,700 16,723 18,423 17,439 16,842
R-squared 0.093 0.091 0.098 0.093 0.104
Country-year FEs ✓ ✓ ✓ ✓ ✓

Industry-year FEs ✓ ✓ ✓ ✓ ✓

Panel B: PPML regressions

𝑡𝑎𝑟𝑖𝑓𝑓 3.041*** −4.300* 4.445*** 3.767*** 9.471***
(0.937) (2.423) (1.192) (1.124) (2.037)

𝑡𝑎𝑟𝑖𝑓𝑓 _𝑖𝑚 5.301*** 1.413 7.365*** 6.608** 12.869***
(2.015) (4.553) (2.385) (2.668) (4.010)

Observations 8535 1052 6331 3992 2166
R-squared 0.091 0.169 0.096 0.102 0.130
Country-year FEs ✓ ✓ ✓ ✓ ✓

Industry-year FEs ✓ ✓ ✓ ✓ ✓

Notes: Standard errors in parentheses. *** 𝑝 < 0.01, ** 𝑝 < 0.05, * 𝑝 < 0.1.

the industry-level regressions. The sales of all cross-border M&A affiliates increase with tariff, while the effect is positive for vertical
M&As both for downstream and upstream investment but negative for horizontal M&As.

6.2.3. Majority final shares
Another potential concern is related to the shares acquired by the parent firms. In the baseline regressions, I include cross-border

M&As with any shares acquired of the target firms. One can limit the sample to cross-border M&As with majority ownership of
the target firms. In Table 13 I include deals with final stake over 50%, following the common threshold in the literature.17 The
magnitudes of the coefficients are close to the whole sample, indicating that the findings are robust to ownership shares.

17 Using acquired shares instead of final shares give similar results.
15
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Table B.1
Horizontal M&As top 10 industries.

NAICS 2017
code

Industry name No. of deals

336111 Automobile manufacturing 20
336390 Other motor vehicle parts manufacturing 15
325412 Pharmaceutical preparation manufacturing 13
333611 Turbine and turbine generator set units manufacturing 9
339910 Jewelry and silverware manufacturing 9
311411 Frozen fruit, juice, and vegetable manufacturing 8
334118 Computer terminal and other computer peripheral

equipment manufacturing
8

333249 Other industrial machinery manufacturing 7
333517 Machine tool manufacturing 7
331491 Nonferrous metal (except copper and aluminum) rolling,

drawing, and extruding
6

Note: The number of M&A deals are between 2010 and 2018.

7. Conclusion

In this paper, I investigate how changes in tariff cost may affect cross-border M&A affiliate sales of Chinese parent firms relative to
export. I combine firm-level financial data with cross-border M&A transaction data to obtain sales information on target firms. I then
merge them with data on tariffs and export values in order to get the affiliates sales to export ratio for each industry-destination-year
triplet.

The findings are that China’s cross-border M&A affiliate sales relative to export is higher when tariff cost rises, consistent with
the overall ‘‘tariff-jumping’’ hypothesis. However, the positive affiliate sales ratio derives mainly from vertical M&A affiliates rather
than horizontal ones, which is contrary to what has been found with the US parent firms where the majority of cross-border M&As
are horizontal. The affiliate sales ratio of horizontal investment is even negative though small in magnitude. Further investigation
shows that the increase in vertical affiliate sales ratio primarily comes from downstream affiliates. The results are consistent with
both OLS regressions and PPML regressions. To deal with potential endogeneity, an IV approach is employed following Autor et al.
(2013) where the average tariff of other nine top investing countries is constructed as an instrument of bilateral tariff on China to
reduce supply-side shocks.

I then propose a model to rationalize the choice of entry modes when tariff cost changes. Within horizontal multinationals some
intermediate transfer between parents and affiliates may suffer from similar tariff cost as exporters. In contrast, the vertical affiliate
sales gain relatively to export because the tariff cost levied on intermediate goods is transferred through upstream/downstream
linkages and are less likely to be directly affected. The evidence suggests that the profits of both horizontal and vertical MNCs
increase at the intensive margin when tariff increases. However, the relative number of MNCs to exporters at the extensive margin
rises only for vertical investment and declines for horizontal investment. These results help to explain the positive net effect of
vertical cross-border M&A affiliate sales which is not found for horizontal ones.

Despite the finding that cross-border M&A affiliate sales ratio gains when tariff cost increases, it is important to bear in mind that
the change is relative to export. In a world of trade war where tariffs upsurge, both trade and cross-border investment would suffer
as a result of economic and political tensions. While this paper shows China’s outward FDI performance presents an alternative
pattern to the traditional FDI investors represented by the US, other research on emerging markets’ FDI investment may provide
more insights on the topic. As more firms originated from developing economies learn to become multinationals and engage actively
into the global market, this may be a more relevant direction to explore.
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Appendix B. Additional tables

See Tables B.1 and B.2.
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Fig. A.1. China’s cross-border M&A values.

Fig. A.2. China’s horizontal cross-border M&As in the GVC box.

Appendix C. Proof of horizontal relative profit over trade cost

One can take the partial derivative of the relative profit of horizontal integration to export over trade cost:

𝜕(𝜋∗
𝐻∕𝜋∗

𝑋 ) = −𝛼𝐷∗ ⋅
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( 𝜑
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∗ 2
(17)
17
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Fig. A.3. China’s vertical cross-border M&As in the GVC box.

Table B.2
Vertical M&As top 10 industries.

NAICS
2017 code

Industry name No. of deals

212210 Iron ore mining 24
333249 Other industrial machinery manufacturing 22
333517 Machine tool manufacturing 21
325412 Pharmaceutical preparation manufacturing 18
334413 Semiconductor and related device manufacturing 15
314999 All other miscellaneous textile product mills 14
335210 Small electrical appliance manufacturing 14
322211 Corrugated and solid fiber box manufacturing 13
324110 Petroleum refineries 13
332999 All other miscellaneous fabricated metal product

manufacturing
13

Note: The number of M&A deals are between 2010 and 2018.

From which we have:

⎧

⎪

⎪

⎨
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Note that 𝜋∗
𝑋 < 𝜋∗

𝐻 when 𝜑 ≥ 𝜑∗
𝐻 , and 𝜂𝐻 < 1. Recall from Eq. (15) that (𝜏𝑤)𝜂𝐻 (𝑤∗)1−𝜂𝐻 < 𝜏𝑤, so that

[

𝜑
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]− 𝛼
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<
( 𝜑
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)− 𝛼
1−𝛼 . Therefore, the first condition holds and we have 𝜕(𝜋∗𝐻 ∕𝜋∗𝑋 )

𝜕𝜏 > 0 for sure.

Appendix D. Pareto productivity distribution

One can prove the change in relative sales of horizontal/vertical cross-border M&As to export based on Pareto distribution of
productivity draw. Following Helpman et al. (2004), denote the market share of Chinese exporters, horizontal and vertical MNCs
18
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d
t
o

as 𝑠𝑋 , 𝑠𝐻 and 𝑠𝑉 respectively. The relative market share of horizontal and vertical MNCs to export are:
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where

𝑉 (𝜑) = ∫

∞

𝜑
𝜑𝜎−1𝑑𝐺(𝜑) (20)

and 𝑟𝑉 = (𝜏′𝑤)𝜂𝑉 (𝑤∗)1−𝜂𝑉 ∕𝜏𝑤, 𝑟𝐻 = (𝜏𝑤)𝜂𝐻 (𝑤∗)1−𝜂𝐻 ∕𝜏𝑤 represent relative variable costs of vertical and horizontal cross-border
M&As to export.

The labor productivity 1∕𝜑 follows a Pareto distribution of shape parameter 𝑘:

𝐺(𝜑) = 1 −
(

𝜑
𝜑̄

)𝑘
, for 0 < 𝜑 ≤ 𝜑̄ (21)

The property of Pareto distribution gives that 1∕𝑉 (𝜑) is also Pareto distributed with the shape parameter 𝑘 − (𝜎 − 1). Thus, we
can derive the following relationship:
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The profits from Eqs. (10) to (12) together with the cutoff productivities imply:
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The relative sales can then be written as:

𝑠𝑉
𝑠𝑋

=

[

𝑓𝑋
𝑓𝑉 −𝑓𝑋

(𝑟1−𝜎𝑉 − 1)
]
𝑘−(𝜎−1)
𝜎−1 −

[

𝑓𝑋
𝑓𝐻−𝑓𝑉

(𝑟1−𝜎𝐻 − 𝑟1−𝜎𝑉 )
]
𝑘−(𝜎−1)
𝜎−1

1 −
[

𝑓𝑋
𝑓𝑉 −𝑓𝑋

(𝑟1−𝜎𝑉 − 1)
]
𝑘−(𝜎−1)
𝜎−1

𝑟1−𝜎𝑉

𝑠𝐻
𝑠𝑋

=

[

𝑓𝑋
𝑓𝐻−𝑓𝑉

(𝑟1−𝜎𝐻 − 𝑟1−𝜎𝑉 )
]
𝑘−(𝜎−1)
𝜎−1

1 −
[

𝑓𝑋
𝑓𝑉 −𝑓𝑋

(𝑟1−𝜎𝑉 − 1)
]
𝑘−(𝜎−1)
𝜎−1

𝑟1−𝜎𝐻

(24)

It is easy to show that as 𝜏 increases, 𝑟𝑉 decreases more than 𝑟𝐻 . The numerator of 𝑠𝑉
𝑠𝑋

increases while the denominator drops,
leading to the vertical relative market share to rise, i.e. 𝜕(𝑠𝑉 ∕𝑠𝑋 )

𝜕𝜏 > 0. As for the horizontal relative market share expression, the
enominator is the same as the vertical counterpart, which declines at the presence of rising tariff cost. But the two components of
he numerator changes in opposite directions, with the first part decreasing and the second part increasing, which offsets the impact
f the denominator. The net effect on 𝜕(𝑠𝐻 ∕𝑠𝑋 )

𝜕𝜏 is thus ambiguous theoretically and up to empirical tests, analogous to the previous
graphical analysis.

Appendix E. Alternative relations between variable costs

Here I discuss an alternative condition in addition to the analysis in Section 5.3 where domestic wage rate is higher than or
equal to destination wage rate 𝑤 ≥ 𝑤∗ and the relationship between horizontal and vertical variable costs is reversed:

𝜏𝑤 > (𝜏𝑤)𝜂𝐻 (𝑤∗)1−𝜂𝐻 ≥ (𝜏′𝑤)𝜂𝑉 (𝑤∗)1−𝜂𝑉 (25)

All other assumptions still hold. This leads to the profits of entry modes as in Fig. E.1.
As before, firms with productivity between 𝜑∗

𝑋 and 𝜑∗
𝑉 choose to export, while firms with productivity over 𝜑∗

𝑉 will choose
vertical investment. Note here that the profit of horizontal investment is always below the profit of vertical investment. Even though
the relative profitability of horizontal investment to export gives the cutoff productivity 𝜑∗

𝐻 , firms with productivity above the cutoff
would not take horizontal investment as the best choice since it is dominated by vertical investment. What happens with increase
19

in trade cost is shown as follows:
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Fig. E.1. Alternative relationship between profits.

Fig. E.2. Change in trade costs.

As the profit line of exporters rotates downwards, the cutoff productivity 𝜑∗
𝑉 shifts to the left. More firms are eligible for vertical

investment and the relative profit of vertical MNCs to exporters also increases. The relative affiliate sales of vertical cross-border
M&As to export will rise. Again, no firms would become horizontal MNCs under this condition. The effect of trade costs increase
will be solely reflected by changes in vertical relative affiliate sales (see Figs. E.1 and E.2). Under Pareto distribution of productivity
draw, we have:

𝑠𝑉
𝑠𝑋

=

𝑉 (𝜑∗
𝑉 )

𝑉 (𝜑∗
𝑋 )

1 −
𝑉 (𝜑∗

𝑉 )
𝑉 (𝜑∗ )

𝑟1−𝜎𝑉 =

(

𝜑∗
𝑋

𝜑∗
𝑉

)𝑘−(𝜎−1)

1 −
(

𝜑∗
𝑋
∗

)𝑘−(𝜎−1)
𝑟1−𝜎𝑉 (26)
20

𝑋 𝜑𝑉
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A

A
A

A

B

The equation on relative cutoff productivity of vertical investment to export in Eq. (23) still holds:
(

𝜑∗
𝑋

𝜑∗
𝑉

)𝜎−1
= 𝑓𝑋

𝑓𝑉 −𝑓𝑋
(𝑟1−𝜎𝑉 − 1).

Therefore, the relative sales can then be written as:

𝑠𝑉
𝑠𝑋

=

[

𝑓𝑋
𝑓𝑉 −𝑓𝑋

(𝑟1−𝜎𝑉 − 1)
]
𝑘−(𝜎−1)
𝜎−1

1 −
[

𝑓𝑋
𝑓𝑉 −𝑓𝑋

(𝑟1−𝜎𝑉 − 1)
]
𝑘−(𝜎−1)
𝜎−1

𝑟1−𝜎𝑉 (27)

With 𝑟1−𝜎𝑉 increasing in trade cost 𝜏, the numerator rises while the denominator drops so that 𝜕(𝑠𝑉 ∕𝑠𝑋 )
𝜕𝜏 > 0. This result implies

that trade cost increase causes vertical relative affiliates sales to export to increase.

References

Ahern, K. R., & Harford, J. (2014). The importance of industry links in merger waves. The Journal of Finance, 69(2), 527–576. http://dx.doi.org/10.1111/jofi.12122.
Antràs, P., & Chor, D. (2018). On the measurement of upstreamness and downstreamness in global value chains. In World trade evolution: Growth, productivity

and employment (pp. 126–194). Taylor & Francis Group.
ntràs, P., Chor, D., Fally, T., & Hillberry, R. (2012). Measuring the upstreamness of production and trade flows. American Economic Review, 102(3), 412–416.

http://dx.doi.org/10.1257/aer.102.3.412.
ntràs, P., & Helpman, E. (2004). Global sourcing. Journal of Political Economy, 112(3), 552–580. http://dx.doi.org/10.1086/383099.
ntràs, P., & Yeaple, S. R. (2014). Chapter 2 - Multinational firms and the structure of international trade. In G. Gopinath, E. Helpman, & K. Rogoff (Eds.),
Handbook of international economics, vol. 4 (pp. 55–130). Elsevier, http://dx.doi.org/10.1016/B978-0-444-54314-1.00002-1.

utor, D. H., Dorn, D., & Hanson, G. H. (2013). The China syndrome: Local labor market effects of import competition in the United States. American Economic
Review, 103(6), 2121–2168. http://dx.doi.org/10.1257/aer.103.6.2121.

altagi, B. H., Egger, P., & Pfaffermayr, M. (2007). Estimating models of complex FDI: Are there third-country effects? Journal of Econometrics, 140(1), 260–281.
http://dx.doi.org/10.1016/j.jeconom.2006.09.009.

Bergstrand, J. H., & Egger, P. (2007). A knowledge-and-physical-capital model of international trade flows, foreign direct investment, and multinational enterprises.
Journal of International Economics, 73(2), 278–308. http://dx.doi.org/10.1016/j.jinteco.2007.03.004.

Bertrand, O., & Zitouna, H. (2006). Trade liberalization and industrial restructuring: The role of cross-border mergers and acquisitions. Journal of Economics &
Management Strategy, 15(2), 479–515. http://dx.doi.org/10.1111/j.1530-9134.2006.00108.x.

Blonigen, B. A., Davies, R. B., Waddell, G. R., & Naughton, H. T. (2007). FDI in space: Spatial autoregressive relationships in foreign direct investment. European
Economic Review, 51(5), 1303–1325. http://dx.doi.org/10.1016/j.euroecorev.2006.08.006.

Breinlich, H. (2008). Trade liberalization and industrial restructuring through mergers and acquisitions. Journal of International Economics, 76(2), 254–266.
http://dx.doi.org/10.1016/j.jinteco.2008.07.007.

Chalkley, M., & Stewart, G. (2011). Trade liberalisation, market structure and the incentive to merge. The World Economy, 34(8), 1327–1347. http://dx.doi.org/
10.1111/j.1467-9701.2010.01325.x.

Chari, A. (2020). The international market for corporate control. In Working Paper Series, (26843), National Bureau of Economic Research, http://dx.doi.org/10.
3386/w26843.

Collie, D. R. (2011). Multilateral trade liberalisation, foreign direct investment and the volume of world trade. Economics Letters, 113(1), 47–49. http:
//dx.doi.org/10.1016/j.econlet.2011.05.032.

Davies, R. B., Desbordes, R., & Ray, A. (2018). Greenfield versus merger and acquisition FDI: Same wine, different bottles? Canadian Journal of Economics/Revue
Canadienne D’économique, 51(4), 1151–1190. http://dx.doi.org/10.1111/caje.12353.

Davies, R. B., & Markusen, J. R. (2020). The structure of multinational firms’ international activities. In Working Paper Series, (26827), National Bureau of
Economic Research, http://dx.doi.org/10.3386/w26827.

Edwards, T. H., Ferrett, B., & Gravino, D. (2020). Inter-firm R&D collaboration within and across national borders. The World Economy, 43(3), 810–826.
http://dx.doi.org/10.1111/twec.12894.

Eicher, T., & Kang, J. W. (2005). Trade, foreign direct investment or acquisition: Optimal entry modes for multinationals. Journal of Development Economics,
77(1), 207–228. http://dx.doi.org/10.1016/j.jdeveco.2004.03.007.

Fally, T. (2012). Production staging: Measurement and facts. In Mimeo, UC Berkeley.
Garretsen, H., & Peeters, J. (2009). FDI and the relevance of spatial linkages: Do third-country effects matter for dutch FDI? Review of World Economics, 145(2),

319–338. http://dx.doi.org/10.1007/s10290-009-0018-1.
Helpman, E., Melitz, M. J., & Yeaple, S. R. (2004). Export versus FDI with heterogeneous firms. American Economic Review, 94(1), 300–316. http://dx.doi.org/

10.1257/000282804322970814.
Hijzen, A., & Holger, G. (2008). Cross-border mergers and acquisitions and the role of trade costs. European Economic Review, 52(5), 849–866. http:

//dx.doi.org/10.1016/j.euroecorev.2007.07.002.
Jiang, G., & Jiang, D. (2017). Greenfield investment or cross-border mergers and acquisitions: A study on Chinese companies’ outward investments (in Chinese).

The Journal of World Economy, 40(7), 126–146.
Kukharskyy, B. (2020). A tale of two property rights: Knowledge, physical assets, and multinational firm boundaries. Journal of International Economics, 122,

Article 103262. http://dx.doi.org/10.1016/j.jinteco.2019.103262.
Lael Brainard, S. (1997). An empirical assessment of the proximity-concentration trade-off between multinational sales and trade. The American Economic Review,

87(4), 520–544.
Liu, Q., Lu, R., & Yang, C. (2020). International joint ventures and technology diffusion: Evidence from China. The World Economy, 43(1), 146–169.

http://dx.doi.org/10.1111/twec.12809.
Melitz, M. J. (2003). The impact of trade on intra-industry reallocations and aggregate industry productivity. Econometrica, 71(6), 1695–1725. http://dx.doi.org/

10.1111/1468-0262.00467.
Nocke, V., & Yeaple, S. (2007). Cross-border mergers and acquisitions vs. greenfield foreign direct investment: The role of firm heterogeneity. Journal of

International Economics, 72(2), 336–365. http://dx.doi.org/10.1016/j.jinteco.2006.09.003.
Ornelas, E., & Turner, J. L. (2012). Protection and international sourcing. The Economic Journal, 122(559), 26–63. http://dx.doi.org/10.1111/j.1468-0297.2011.

02462.x.
Silva, J. M. C. S., & Tenreyro, S. (2006). The log of gravity. The Review of Economics and Statistics, 88(4), 641–658. http://dx.doi.org/10.1162/rest.88.4.641.
Tekin-Koru, A. (2012). Asymmetric effects of trade costs on entry modes: Firm level evidence. European Economic Review, 56, 277–294. http://dx.doi.org/10.

1016/j.euroecorev.2011.08.003.
Yan, J. (2018). Do mergers and acquisitions promote trade? Evidence from China. The Journal of International Trade & Economic Development, 27(7), 792–805.

http://dx.doi.org/10.1080/09638199.2018.1451553.
Yeaple, S. R. (2003). The role of skill endowments in the structure of U.S. outward foreign direct investment. The Review of Economics and Statistics, 85(3),

726–734.
21

http://dx.doi.org/10.1111/jofi.12122
http://refhub.elsevier.com/S1049-0078(23)00056-8/sb2
http://refhub.elsevier.com/S1049-0078(23)00056-8/sb2
http://refhub.elsevier.com/S1049-0078(23)00056-8/sb2
http://dx.doi.org/10.1257/aer.102.3.412
http://dx.doi.org/10.1086/383099
http://dx.doi.org/10.1016/B978-0-444-54314-1.00002-1
http://dx.doi.org/10.1257/aer.103.6.2121
http://dx.doi.org/10.1016/j.jeconom.2006.09.009
http://dx.doi.org/10.1016/j.jinteco.2007.03.004
http://dx.doi.org/10.1111/j.1530-9134.2006.00108.x
http://dx.doi.org/10.1016/j.euroecorev.2006.08.006
http://dx.doi.org/10.1016/j.jinteco.2008.07.007
http://dx.doi.org/10.1111/j.1467-9701.2010.01325.x
http://dx.doi.org/10.1111/j.1467-9701.2010.01325.x
http://dx.doi.org/10.1111/j.1467-9701.2010.01325.x
http://dx.doi.org/10.3386/w26843
http://dx.doi.org/10.3386/w26843
http://dx.doi.org/10.3386/w26843
http://dx.doi.org/10.1016/j.econlet.2011.05.032
http://dx.doi.org/10.1016/j.econlet.2011.05.032
http://dx.doi.org/10.1016/j.econlet.2011.05.032
http://dx.doi.org/10.1111/caje.12353
http://dx.doi.org/10.3386/w26827
http://dx.doi.org/10.1111/twec.12894
http://dx.doi.org/10.1016/j.jdeveco.2004.03.007
http://refhub.elsevier.com/S1049-0078(23)00056-8/sb19
http://dx.doi.org/10.1007/s10290-009-0018-1
http://dx.doi.org/10.1257/000282804322970814
http://dx.doi.org/10.1257/000282804322970814
http://dx.doi.org/10.1257/000282804322970814
http://dx.doi.org/10.1016/j.euroecorev.2007.07.002
http://dx.doi.org/10.1016/j.euroecorev.2007.07.002
http://dx.doi.org/10.1016/j.euroecorev.2007.07.002
http://refhub.elsevier.com/S1049-0078(23)00056-8/sb23
http://refhub.elsevier.com/S1049-0078(23)00056-8/sb23
http://refhub.elsevier.com/S1049-0078(23)00056-8/sb23
http://dx.doi.org/10.1016/j.jinteco.2019.103262
http://refhub.elsevier.com/S1049-0078(23)00056-8/sb25
http://refhub.elsevier.com/S1049-0078(23)00056-8/sb25
http://refhub.elsevier.com/S1049-0078(23)00056-8/sb25
http://dx.doi.org/10.1111/twec.12809
http://dx.doi.org/10.1111/1468-0262.00467
http://dx.doi.org/10.1111/1468-0262.00467
http://dx.doi.org/10.1111/1468-0262.00467
http://dx.doi.org/10.1016/j.jinteco.2006.09.003
http://dx.doi.org/10.1111/j.1468-0297.2011.02462.x
http://dx.doi.org/10.1111/j.1468-0297.2011.02462.x
http://dx.doi.org/10.1111/j.1468-0297.2011.02462.x
http://dx.doi.org/10.1162/rest.88.4.641
http://dx.doi.org/10.1016/j.euroecorev.2011.08.003
http://dx.doi.org/10.1016/j.euroecorev.2011.08.003
http://dx.doi.org/10.1016/j.euroecorev.2011.08.003
http://dx.doi.org/10.1080/09638199.2018.1451553
http://refhub.elsevier.com/S1049-0078(23)00056-8/sb33
http://refhub.elsevier.com/S1049-0078(23)00056-8/sb33
http://refhub.elsevier.com/S1049-0078(23)00056-8/sb33

	Tariff cost and cross-border M&A affiliate sales: Evidence from China
	Introduction
	Related literature
	Data and descriptive statistics
	Summary statistics
	Variable definitions

	Empirical analysis
	The baseline OLS regressions
	PPML regressions
	IV approach

	The model
	Setup
	Profit maximization
	Entry mode
	Comparative statics

	Further evidence
	Intensive and extensive margins
	Robustness checks
	Definition of horizontal and vertical M&As
	Firm-level analysis
	Majority final shares


	Conclusion
	Declaration of Competing Interest
	Data availability
	Appendix A. Additional graphs
	Appendix B. Additional tables
	Appendix C. Proof of horizontal relative profit over trade cost
	Appendix D. Pareto productivity distribution
	Appendix E. Alternative relations between variable costs
	References


