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1 Introduction

Foreign direct investment (FDI) and the emergence of multinational corporations (MNCs) are dominant

features of the world economy nowadays.1 In 2013, world FDI inflows reached the level of US$1.47

trillion, and global FDI stock was roughly US$26 trillion, surpassing the gross domestic product of any

country in the world (UNCTAD 2015). Moreover, almost all firms listed in Fortune 500 are MNCs,

and MNCs are by far the largest firms in the global economy. Therefore, understanding the behavior

of MNCs and patterns of FDI is important for the analysis of the aggregate productivity and resource

allocation of a modern economy.

The sharp increase in outward FDI from developing countries in the past decade has been phenom-

enal, and this is especially true for China. The UNCTAD World Investment Report (UNCTAD 2015)

shows that outward FDI flows from developing economies have already accounted for more than 33 per-

cent of overall FDI flows, up from 13 percent in 2007. Furthermore, despite the fact that global FDI flows

plummeted by 16 percent in 2014, MNCs from developing economies invested almost US$468 billion

abroad in 2014, an increase of 23 percent over the previous year.2 As the largest developing country in

the world, China has seen an astonishing increase in its outward FDI flows in the past decade. In 2015,

China’s outward FDI reached the level of 9.9 percent of the world’s total FDI flows, which made China

the second largest home country of FDI outflows globally. In addition, there are more than 220200 Chi-

nese MNCs (parent firms), which is comparable to the number of MNCs of any developed economy in

the world. Finally, outward FDI flows from China were US$145 billion in 2015, surpassing inward FDI

flows to China, which were US$135 billion in the same year. In sum, the behavior of Chinese MNCs

and patterns of China’s outward FDI flows need to be explored, given their importance for the world

economy.

This study investigates the production and investment strategies of Chinese manufacturing MNCs

and patterns of China’s outward FDI of manufacturing firms, through the lens of domestic input market

distortions. It has been documented that discrimination against private firms is a fundamental issue for the

Chinese economy. For instance, state-owned enterprises (SOEs) enjoy preferential access to financing

from state-owned banks, although SOEs are less efficient than private firms (Dollar and Wei 2007; Song,

Storesletten, and Zilibotti 2011; Khandelwal, Schott, and Wei 2013; Manova, Wei, and Zhang, 2015).

Moreover, Bai, Krishna, and Ma (2013); Bai, Hsieh, and Song (2015); and Khandelwal, Schott, and

Wei (2013) document that private firms have been treated unequally by the Chinese government in the

1MNCs refer to firms that own or control production of goods or services in countries other than their home country.
FDI includes mergers and acquisitions, building new facilities, reinvesting profits earned from overseas operations and intra-
company loans.

2The UNCTAD World Investment Report also demonstrates that FDI stock from developing economies to other developing
economies grew by two-thirds, from US$1.7 trillion in 2009 to US$2.9 trillion in 2013. It also reports that transition economies
now represent nine of the 20 largest investor economies globally (UNCTAD 2015).
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exporting market, at least before 2001 when China joined the World Trade Organization (WTO). Unequal

treatment comes from the excessive (exporting) quotas granted to SOEs and the tougher requirements for

exporting that private firms face. In short, it is natural to link the behavior of Chinese MNCs to domestic

distortions in China.

To the best of our knowledge, there is no existing work studying how institutional distortions at home

affect firms’ investment patterns abroad. The reason is that developed economies have been the home

countries of outward FDI for many decades, and their economies are much less likely to be subject to dis-

tortions compared with developing economies. By contrast, various distortions are fundamental features

of developing countries. For instance, size-dependent policies and red tape have been shown to generate

substantial impacts on firm growth and resource allocation in India (Hsieh and Klenow 2009, 2012). The

government discriminates against private firms in China (Huang 2003, 2008; Brandt, Tombe, and Zhu

2013). And the Brazilian economy is plagued with problems of difficult business registration, inefficient

judicial systems, and rigid labor markets. Moreover, there is already anecdotal evidence documenting

how firms circumvent these distortions by doing business abroad. For instance, the key to the success

of Hainan Airlines (the fourth largest airline in China and a private firm) was to expand internationally

and acquire foreign assets even at the early stage of its development.3 Thus, distortions in the domestic

market do seem to affect firms’ decisions concerning going abroad.

We document three sets of stylized facts (on China’s MNCs in manufacturing sectors) to motivate

our theory. First, although private non-MNCs (and non-exporting firms) are more productive than state-

owned non-MNCs (and non-exporting firms) on average, private MNCs are actually less productive than

state-owned MNCs on average. Second, compared with private firms, the fraction of firms that undertake

outward FDI is smaller among SOEs. Finally, the relative size of MNCs (i.e., average size of MNCs

divided by average size of non-exporting firms) is smaller among private firms than among SOEs.

These findings seem to be counterintuitive. First, SOEs are much larger than private firms in China,

and larger firms are more likely to become MNCs. Furthermore, it has been documented that SOEs

receive substantial support from the Chinese government for investing abroad. Thus, why are there so

few SOEs that actually invested abroad in the data? Second, it has been documented that SOEs are less

productive than private firms in China (e.g., Brandt, Van Biesebroeck, and Zhang 2012; Khandelwal,

Schott, and Wei 2013). Our data also show this pattern when we look at non-exporting and exporting

(but non-multinational) firms. Why is this pattern reversed when we focus on MNCs? Third, if SOEs

were more likely to invest abroad, the relative size of state-owned MNCs should be smaller than that of

3In China, the commercial aviation industry was heavily regulated for many years. As a result, private firms could
not enter this market, although SOEs could. To circumvent this distortion, Hainan Airlines undertook FDI and served
the international market first. Interestingly, after the airline grew big enough and had the strength to compete against
state-owned airlines (e.g., Air China), it went back to expand in the domestic market substantially. For more detail-
s, see http://www.washingtonpost.com/business/for-hainan-airlines-chen-feng-rise-of-resort-in-china-provides-lift-for-a-new-
sky-empire/2014/05/22/d4bb7508-d9fb-11e3-b745-87d39690c5c0_story.html.
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private MNCs, since the selection into FDI is less stringent for them. However, why do the data suggest

the opposite pattern?

To rationalize these puzzling findings, we build a model based on Helpman, Melitz, and Yeaple

(2004) (henceforth, HMY) and highlight two economic forces: institutional arbitrage and selection re-

versal. Two key departures we make from HMY are the addition of capital use in the production process

and asymmetric distortions across borders. Specifically, we assume that private firms pay a higher capital

rental price (and land price) when producing domestically (compared with SOEs), while all firms pay the

same input prices (labor and capital) when they produce abroad. The existence of the input price wedge

comes from the capital market and the land market, since the banking sector is dominated by state-owned

banks and land is largely owned by the government (and the country) in China. In reality, the government

charges higher interest rates and unit land price when private firms purchase these resources, which is

equivalent to an implicit tax levied on inputs. When firms produce abroad, this input price wedge (at least

part of it) ceases to exist, since the capital market and the land market are not controlled by the Chinese

government, which is the ultimate owner of Chinese SOEs. In other words, the relative domestic input

price (compared with that in a foreign country) private firms face is higher than that of SOEs.4

As a result of this asymmetry, there is an extra incentive for private firms to produce abroad, since

they can circumvent the input market distortion that exists only domestically by becoming MNCs (i.e.,

institutional arbitrage). Absent the domestic distortion, there should be no difference in the selection

into the (domestic and) FDI market, since SOEs and private firms face the same domestic (and foreign)

market environment. When there is a domestic distortion, selection into the domestic market is tougher

for private firms. However, since they receive an extra benefit from producing abroad (i.e., not just the

saving on the variable trade cost), the incentive of becoming an MNC is higher for them. This leads to

less tough selection into the FDI market for private firms, which is termed selection reversal in this paper.

This reversal rationalizes why there are disproportionately fewer MNCs among SOEs than among private

firms and why private MNCs are less productive than state-owned MNCs. In addition, the relative size

of private MNCs is smaller than that of state-owned MNCs, as selection into the FDI market is tougher

for SOEs than for private firms. In summary, a model with distortion in the domestic capital and land

markets rationalizes all three stylized facts.

In addition to explaining the three stylized facts, our model yields several additional empirical pre-

dictions. First, conditional on other firm-level characteristics, a private firm sells disproportionately more

in the foreign market (compared with an SOE) because of the nonexistence of distortion abroad. Sec-

4It is plausible that the distortion in the input market shows up as a subsidy to SOEs. Specifically, SOEs receive subsidy for
their inputs only when they produce in China, while there is no such a subsidy for private firms wherever they produce. In this
scenario, SOEs have less of an incentive to undertake FDI, since the relative domestic input price they face is lower, which is
the same as in our main model. This situation results in tougher selection into the FDI market for SOEs as well, which leads to
the same empirical predictions. In short, the two types of distortions share the same key feature and generate the same empirical
predictions.
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ond, conditional on other firm-level characteristics, the (overall) size of a private firm increases more

than that of an SOE when both of them undertake FDI. This is again because of the nonexistence of

distortion abroad. Finally, as the distortion mainly exists in the capital market, the selection reversal and

productivity premium for state-owned MNCs are more pronounced in capital intensive industries and in

regions with more severe discrimination against private firms. We present supporting evidence for these

additional predictions of the model as well.

It is worthwhile to stress that Chinese firms have different motivations to undertake outward FDI.

Most manufacturing firms seek international markets whereas firms in the mining industries seek natural

resources and firms in the construction sectors invest in foreign infrastructure. In the present paper we

focus our scope on manufacturing FDI for two reasons. First, manufacturing firms’ investment behavior

is more related to firm performance. By contrast, the investment behavior of firms in the mining and con-

struction industries is more or less of politics. Second, even without taking this motivation into account,

only data on manufacturing firms are available. Without firm-level data on mining and construction

firms, one is not possible to explore the nexus between firm performance and outward FDI.

Although we focus on how a particular type of asymmetric institutional treatment affects economic

outcomes, the insights of this study apply to other circumstances as well. For instance, it was reported

that a rising number of talented and wealthy French people moved abroad because of the increasing tax

rates in France.5 This serves as a perfect example of institutional arbitrage, which is the key idea of the

current study. In India, red tape has forced many talented entrepreneurs to leave the country and start

their businesses abroad.6 Agents, firms, and entrepreneurs can move across countries and regions to

circumvent the distortions they face domestically.

2 Literature Review

This study aims to speak to the literature on FDI and MNCs. In research on vertical FDI, Helpman (1984)

insightfully points out how the difference in factor prices across countries affects patterns of vertical FDI.

Antràs (2003, 2005) and Antràs and Helpman (2004) emphasize the importance of contractual frictions

for shaping the pattern of FDI and outsourcing in various industries (e.g., capital intensive versus labor

intensive). In research on horizontal FDI, Markusen (1984) postulates the concentration-proximity trade-

off, which receives empirical support from Brainard (1997). More recently, HMY (2004) develop a

model of trade and FDI with heterogeneous firms. They show that the least productive firms sell in the

domestic market only; firms with medium levels of productivity serve the domestic market and export;

and the most productive firms sell domestically and undertake FDI. Our study contributes to this literature

5See http://www.france24.com/en/20150808-france-wealthy-flee-high-taxes-les-echos-figures.
6Readers interested in studying anecdotal evidence of this can find it at http://www.thehindu.com/news/national/red-tape-

forces-top-indian-entrepreneurs-to-shift-overseas/article7367731.ece.
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by pointing out another motive for firms to engage in FDI and showing its impact on patterns of FDI.

This study is also related to the literature that substantiates the existence of resource misallocation

in developing economies. Hsieh and Klenow’s (2009) pioneering work documents that compared with

the United States, there is substantial resource misallocation across firms in China and India. Restuccia

and Rogerson (2008) show how size-dependent taxes can generate a quantitatively important impact on

aggregate productivity. Following their work, scholars have started to uncover how various types of

distortions affect aggregate productivity. Midrigan and Xu (2014) and Moll (2014) study the aggregate

impact of financial frictions on the economy. Guner, Ventura, and Xu (2008) and Garicano, Lelarge, and

Van Reenen (2013) explore the impact of size-dependent policies on aggregate productivity and firm size

distribution.7 Our work contributes to this research area by showing a link between domestic distortions

and firms’ behavior in the global market.

The third related strand of the literature is the research on distortions in China and the FDI decisions

of Chinese firms. Bai, Hsieh, and Song (2015) find that a key feature of the Chinese economy is crony

capitalism, meaning that each local government supports businesses related to itself. Brandt, Tombe, and

Zhu (2013) substantiate the existence of distortions between private firms and SOEs in China. Further-

more, they document that the distortions changed between the 1980s and the 2000s. Distortions related

to foreign transactions exist in the Chinese economy as well. For instance, Khandelwal, Schott, and Wei

(2013) document that private firms in the textile industry had to obtain licenses to export, while SOEs

did not. Chen and Tang (2014) study the sorting pattern of Chinese MNCs and how outward FDI from

China has enhanced the exporting performance of Chinese firms in the global market. More recently,

using the same data set, Tian and Yu (2015) document the sorting pattern of Chinese MNCs among pro-

duction FDI and non-production FDI, but abstract away from the key difference between state-owned

MNCs and private MNCs. Compared with the existing work, the key innovation of our work is to link

firms’ decisions on outward FDI to domestic distortions, and this link deserves more attention in future

research.

3 Data and Stylized Facts

3.1 Data

Our first data set is a production data set of Chinese manufacturing firms from 2000 to 2013, which

comes from the Annual Survey of Industrial Firms (ASIF) complied by the National Bureau of Statistics

of China. All SOEs and non-SOEs (i.e., private firms) with annual sales of RMB 5 million RMB (or

equivalently, about US$830,000) or more are included in the data set. This data set contains more than

100 variables, such as the number of employees, value of capital stock, total sales, and export value.
7For a synthesis of work on misallocation and distortion, see Restuccia and Rogerson (2013).
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Firms included in this data set contribute to 95 percent of China’s total sales in all manufacturing sectors.

This data set is particularly useful for identifying the ownership type of the firm (i.e., SOE or not) and

other key firm-level characteristics, such as firm size and total factor productivity (TFP).

We use two data sets that report information on Chinese firms’ outward FDI decisions.8 The first is a

nationwide data set of firm-level outward FDI from 1980 to 2013, and the second is an outward FDI data

set of firms from Zhejiang province during 2006–08.9 In terms of the time span and regional coverage,

the former data set has the advantage. However, the nationwide data set does not contain information

on the amount of firms’ investment in foreign countries. This information is available in the data set for

Zhejiang province (the second data set). Nevertheless, both data sets provide information on the initial

year when the firm engages in outward FDI in a foreign country, the type of the investment (wholesale

or production FDI), and destination countries for the investment.

Following Tian and Yu (2015), we merge the two FDI data sets with the firm-level production data

set by using the Chinese name of the firm. If a firm has the same Chinese firm in different data sets in a

particular year,10 it is considered to be an identical firm.

In addition, we use the Orbis data from Bureau Van Dijk from 2005 to 2014, since they contain

detailed financial information on foreign affiliates of Chinese MNCs. For the data before 2011, we

merge our ASIF data with the Orbis data by matching the names in Chinese. For the data after 2011, we

merge our ASIF data with the Orbis data using (Chinese) parent firms’ trade registration number which is

contained in both data sets after 2011. We use the merged data set to study how Chinese MNCs allocate

their sales across border and how their global size responds to investment liberalization.

Although our firm-level dataset covers 2000-13, we use data for 2000-08 to conduct our main empir-

ical analysis, because the data after 2008 lack information on firm’s value-added or materials, which is

essential to estimate firm productivity–a key variable in our empirical analysis. We instead use data after

2008 for robustness checks only.

Table 1 provides information on FDI in our matched data sets for 2000-08. Rows (1) and (2) report

the numbers of starting and continuing MNCs (including services firms) across years. Each observation

accounts for one firm-country-affiliate pair. That is, if firm F invests in countries A and B in a given

year, there will be two MNCs recorded by the Ministry of Commerce: firm F-A and firm F-B. The

trend is that the number of FDI transactions has surged since 2005. Rows (3) and (4) report the number

of manufacturing firms and the number of (matched) manufacturing MNCs (i.e., firm-country-affiliate

pairs) in our sample. Row (5) presents the number of (matched) state-owned manufacturing MNCs (i.e.,

firm-country-affiliate pairs) year by year.

8See Tian and Yu (2015) for more details.
9Roughly 10 percent of Chinese MNCs are from Zhejiang province.

10For firms from Zhejiang province, we use all three date sets. We exclude the data set from Zhejiang province, when the
firms are from provinces other than Zhejiang.
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Two observations merit special consideration. The first observation is that the number of matched

firms decreases dramatically for two reasons. First, not all outward FDI firms are manufacturing firms;

some are related to mining and construction. Second and more importantly, it is indeed a rare event for

a firm to be an MNC, especially for SOEs. Another observation is that, as shown in column (4) in Table

1, the number of FDI manufacturing firms increase significantly in 2004. This is mainly because the

Chinese government began strongly promoting the country’s outward FDI in 2004. The FDI share in

row (6) is obtained by dividing the number of FDI manufacturing firms by the number of manufacturing

firms (i.e., (6) = (4)/(3)). The SOE FDI share in row (7) is obtained by dividing the number of SOE

FDI manufacturing firms by the number of FDI manufacturing firms (i.e., (7) = (5)/(4)). Clearly, the

state-owned MNC share is decreasing over the years. Rows (8) and (9) instead only allow one record for

each firm each year, even if a firm invests in multiple destination countries in a given year. For instance,

we only record firm F once, as in the previous example. As a result, (10) = (8)/(3) and (11) = (9)/(8).

The overall pattern is that the share of state-owned multinational firms becomes smaller over the years.

[Insert Table 1 Here]

3.2 Measures

The SOE indicator and measured firm productivity are the two key variables used in the paper. This

subsection carefully describes how we construct these two measures.

3.2.1 SOE Measures

We define SOEs using two methods. The first is to adopt the official definition of SOEs, as reported in

the China City Statistical Yearbook (2006), by using information on firm’s legal registration. A firm is

classified as an SOE if its legal registration identification number belongs to the following categories:

state-owned sole enterprises (code in the firm data set: 110), state-owned joint venture enterprises (141),

and state-owned and collective joint venture enterprises (143). State-owned limited corporations (151)

are excluded as SOEs by this measure. As this is the conventional measure widely used in the literature,

we thus adopt such a measure as the default measure to conduct our empirical analysis. Appendix Table

1 provides summary statistics for the SOE dummy used in this study.

Recently, Hsieh and Song (2015) introduce a broader definition of SOEs. They observe that some

foreign firms and public listed companies have a controlling stake held by a state-controlled holding

company. Thus, they suggest defining a firm as an SOE when its state-owned equity share is greater than

or equal to 50 percent. Along this line, we introduce an alternative way to define SOEs. As a result, a

firm is defined as an SOE if either (1) it is classified as an SOE using the conventional measure; or (2)
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its state-owned equity share is greater than or equal to 50 percent. We use such a broadly defined SOE

dummy in our robustness checks.

3.2.2 TFP Measures

First and foremost, we estimate firm TFP using the augmented Olley-Pakes (1996) approach as adopted

in Yu (2015). Compared with the standard Olley-Pakes (1996) approach, our approach has several new

elements. First, we estimate the production function for exporting firms and non-exporting firms in

each industry separately.11 Second, we use detailed industry-level input and output prices to deflate

firm’s input use and revenue in our productivity estimation. As the revenue-based TFP may also pick

up differences in price-cost markup and prices across firms (De Loecker and Warzynski, 2012), an ideal

method is to use firm-specific price deflators to construct quantity-based TFP. However, such data are

not available in China. To mitigate this problem, we follow Brandt, Van Biesebroeck, and Zhang (2012)

to use four-digit Chinese Industrial Classification (CIC)-level input and output prices to deflate firm’s

input use and revenue. Once industrial price deflators are well defined and the price-cost markup is

positively associated with true efficiency, revenue-based TFP can capture the true efficiency of the firm

reasonably well (Bernard et al., 2003). Third, we take the effect of China’s accession to the WTO (on

firm performance) into account, as Chinese firms may export more or do more outward FDI due to the

expansion of foreign markets after 2001. We thus include a WTO dummy in the inversion step of our

productivity estimation. Last and most importantly, we also add the SOE indicator to the control function

in the first-step Olley-Pakes estimates. In particular, we include the SOE indicator and its interaction

terms with log-capital and log-investment to approximate the fourth-order polynomials in the inversion

step of the TFP estimates.

As stressed in Arkolakis (2010), firm TFP cannot be directly comparable across industries. We thus

calculate the relative TFP (RT FP) by normalizing our augmented Olley-Pakes TFP in each industry.

Although we control for the SOE indicator in the productivity estimation described above, it might

still be unclear whether the TFP difference between SOE and private firms is caused by input factor

distortions (or any other factors). If input factor distortions play an essential role in determining firm

sales in different markets, it should be observed that SOEs are more capital intensive even within each

narrowly defined industry (after controlling for firm size and other year-variant factors), as SOEs can

access working capital at lower cost. Inspired by this intuition and Gandhi, Navarro, and Rivers (2016),

who develop a new nonparametric estimator of TFP by examining the firms’ first-order condition. We

11We chose to do this because firms that are engaged in processing trade may use different technologies compared with other
firms (Feenstra and Hanson 2005), and processing trade accounted for around half of China’s foreign trade before 2008. As a
robustness check, we also pool exporters and non-exporters together and, in the inversion step of the productivity estimation,
re-estimate the production function by including a dummy variable for exporting status. The results generated by this alternative
method do not change our subsequent empirical findings.
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first regress the capital-labor ratio of the firm on its size (proxied by firm sales), industry fixed effects

(at the finest four-digit CIC level), and year fixed effects, to obtain the firm-level clustered residuals.

We then interact the residuals with log-capital and log-investment as additional variables in the fourth-

order polynomials used in the inversion step of the TFP estimates. We thus re-estimate our augmented

relative TFP, taking into consideration the input distortions (RT FPDistort). Finally, we also consider

another specification (RT FPDistort
S OE ) by including the input distortion residuals and the SOE indicator

(with interactions with log-capital and log investment) in the inversion step of the TFP estimates for

robustness checks.

3.3 Stylized Facts

The main purpose of this subsection is to document three stylized facts using the merged data sets. As

our interest is to explore how resource misallocation (across firm type) at home affects Chinese firms’

outward FDI behavior, we compare state-owned MNCs with private MNCs when stating these stylized

patterns.

3.3.1 Stylized Fact One: Productivity Premium for State-Owned MNCs

Table 2 reports the difference in our augmented Olley-Pakes TFP estimates between SOEs and private

firms. Simple t-tests in columns (1) and (3) show that, among non-MNCs and non-exporting firms, pri-

vate firms are more productive than SOEs. To confirm this finding, we perform nearest-neighbor propen-

sity score matching, by choosing firm sales and the number of employees as covariates.12 Columns (2)

and (4) present the estimates for average treatment for the treated for private firms. Again, the coeffi-

cients of the productivity difference between SOEs and private firms are highly significant, suggesting

that non-multinational (and non-exporting) SOEs are less productive than non-multinational (and non-

exporting) private firms. The findings for non-MNCs are consistent with other studies, such as Hsieh and

Song (2015).

By contrast, a selection reversal is found when we focus on MNCs only. That is, private MNCs (i.e.,

private parent firms) are on average less productive than state-owned MNCs (i.e., state-owned parent

firms), which is shown in column (5) in Table 2. To confirm this finding, we focus on the productivity

difference between private and state-owned MNCs that are engaged in FDI and exporting as well.13

Column (6) reveals the same pattern. Namely, private MNCs are less productive than state-owned MNCs

on average.

12To avoid the case in which multiple observations have the same propensity score, we perform a random sorting before
matching.

13In reality, some Chinese MNCs engage in outward FDI and exporting. This is especially true for firms that undertake
distribution FDI by setting up trade office abroad to promote exports. See Tian and Yu (2015) for detailed discussions.
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The lower module of Table 2 presents evidence of the selection reversal using a broadly defined SOE

indicator à la Hsieh and Song (2015). Compared with the numbers of MNCs and SOEs shown in the

upper module, there are more SOEs engaged in outward FDI and more firms classified as SOEs when

we use the broadly defined SOE dummy. Still, the evidence shows that private MNCs are less productive

than state-owned MNCs, although private non-MNCs are more productive than state-owned MNCs.

[Insert Table 2 Here]

Our first stylized fact is robust to different TFP measures as shown in Table 3. Columns (1), (4) and

(7) report relative TFP for all firms, non-MNC firms, and MNC firms, respectively. Firm’s relative TFP

is obtained by scaling down firm TFP in each industry after normalizing the TFP of the most productive

firm in that industry to one (see Arkolakis 2010; Groizard, Ranjan, and Rodriguez-Lopez. 2015). After

normalization, we calculate the relative TFP of firms in each industry. The TFP measure used in columns

(2), (5) and (8), RT FPdistort, takes firm’s input factor distortions into account when we estimate firm

relative TFP. The alternative firm TFP measure, RT FPdistort
soe , reported in columns (3), (6) and (9), puts

the SOE dummy, distortion residuals and their interaction terms with other firm-level key variables into

TFP measures, as discussed above. Again, our findings are robust to the different TFP measures we

use. Our data clearly exhibit selection reversal in the sense that private MNCs are less productive than

state-owned MNCs.

Equally interesting, we then look at the productivity difference between state-owned and private

MNCs industry by industry. To do so, we separate all industries into two categories: capital-intensive

and labor-intensive industries, according to the official definition adopted by the National Statistical

Bureau of China.14 The lower module of Table 3 shows that a productivity premium for state-owned

MNCs exists in capital-intensive industries. This finding is important, as it shows that selection reversal

exists in industries with more severe distortions in the input market15

[Insert Table 3 Here]

Finally, as all of the TFP estimates are essentially based on the Olley-Pakes approach, which uses

investment as a proxy for TFP, there may be a concern that the missing value of investment may cause

some estimation bias. However, this is not a problem as discussed in Yu (2015). In particular, we have

already dropped those bizarre observations in our sample following the General Accepted Accounting

Principle (GAAP) criteria. However, for the sake of completeness, we report simple labor productivity

(defined as value-added per employee) and Levinsohn-Petrin (2003) TFP in Appendix Table 2. Once
14In particular, among the 28 CIC two-digit industries, the following industries are classified as labor-intensive sectors:

processing of foods (code: 13), manufacture of foods (14), beverages (15), textiles (17), apparel (18), leather (19), and timber
(20).

15Section 5 shows that the input price wedge mainly exists in the credit (i.e., capital) market.
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again, we see that state-owned non-MNCs are less productive than private non-MNCs. But the opposite is

true for MNCs: state-owned MNCs are more productive than private MNCs. In short, our first empirical

finding is robust.

3.3.2 Stylized Fact Two: Smaller Fraction of State-Owned MNCs

Column (9) in Table 2 presents our second stylized fact, which shows that the fraction of MNCs is larger

among private firms than among SOEs. Again, the findings are robust to the different definitions we use

to construct the SOE indicator. When using a broadly defined SOE indicator, we find that more firms

are classified as SOEs whereas the number of state-owned MNCs does not change much. As a result,

the proportion of state-owned MNCs becomes smaller. On the one hand, this finding is puzzling, since

SOEs are larger firms that should be more likely to invest abroad. Furthermore, the Chinese government

has supported its SOEs investing abroad for many years, known as the Going-Out strategy. On the other

hand, such an observation is consistent with our first finding. Namely, as state-owned MNCs are more

productive than private MNCs, the fraction of SOEs engaged in FDI should be smaller (i.e., tougher

selection).

3.3.3 Stylized Fact Three: Larger Relative Size Premium for State-Owned MNCs

Our last stylized fact is related to the relative size premium of state-owned MNCs. The conventional

view is that SOEs are usually larger in size, which is usually measured by log employment or log sales.

Our data also exhibit such features. As shown in Appendix Table 3, SOEs are larger than private firms

irrespective of their FDI or exporting status.16

More Important, the size premium for state-owned MNCs holds in the relative sense as well. Table

4 shows that the ratio of average log employment of multinational parent firms to that of non-exporting

firms is larger among SOEs than among private firms. The first module in Table 4 reports the result

obtained from the comparison between the relative size of state-owned MNCs (compared with non-

exporting firms) and that of private MNCs. The relative size is measured by l j
o/l

j
d where l j

o and l j
d are

log employment of MNCs and that of non-exporting firms for firm type j (i.e., private or state-owned).

The year-average ratio in the first column shows that the relative size of private MNCs is significantly

smaller than that of SOEs. As few SOEs were engaged in outward FDI before 2004 (see Table 1), we

report the year-average ratio up to a particular year in Table 4 as well. All columns suggest larger relative

size for state-owned MNCs. To sum up, our third stylized fact states that the absolute and relative sizes

(compared with non-exporting firms) of private MNCs are smaller than those of state-owned MNCs.

16Firm size (i.e., log employment and sales) of state-owned exporting (but non-multinational) firms is larger than that of
private exporting (but non-multinational) firms, as shown in columns (1) and (2) in Appendix Table 3. Next, this property also
holds for state-owned MNCs and private MNCs, as shown in columns (3) to (6) in Appendix Table 3.
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[Insert Table 4 Here]

Thus far, we have established three interesting empirical findings. In what follows, we will present a

theoretical model to rationalize these findings. Furthermore, the model yields several additional empirical

predictions, which will be shown to be consistent with the data.

4 Model

We modify the standard FDI model proposed by HMY (2004) to rationalize the empirical findings doc-

umented so far. We study how discrimination against private firms in the input market affects the sorting

pattern of MNCs and their size premium at the intensive margin. At the same time, we investigate how

the difference in foreign investment costs impacts the investment behavior of private MNCs and state-

owned MNCs at the extensive margin.

4.1 Setup

There is one industry populated by firms that produce differentiated products under conditions of mo-

nopolistic competition à la Dixit and Stiglitz (1977). Each variety is indexed by ω, and Ω is the set of all

varieties. Consumers derive utility from consuming these differentiated goods according to

U =
[ ∫

ω∈Ω
q(ω)

σ−1
σ dω

] σ
σ−1 , (1)

where q(ω) is the consumption of variety ω, and σ is the constant elasticity of substitution between

differentiated goods.

Entrepreneurs can enter the industry by paying a fixed cost, fe, in terms of the unit of goods produced

by the firm.17 After paying the entry cost, the entrepreneur receives a random draw of productivity, ϕ,

for her firm. The cumulative density function of this draw is assumed to be F(ϕ). Once the entrepreneur

observes the productivity draw, she decides whether or not to stay in the market as there is a fixed cost

to produce, fD (in terms of the units of the goods produced by the firm). In equilibrium, entrepreneurs in

the monopolistically competitive sector earn an expected payoff that is equal to zero due to free entry.

After entering and choosing to stay in the domestic market, each entrepreneur also chooses whether to

serve the foreign market. There are two options for doing this, the first of which is exporting. Exporting

entails a variable trade cost, τ(≥ 1), and a fixed exporting cost, fX . The second way is to set up a plant

in the foreign country and produce there directly. The cost of doing this is fixed and denoted by fI . Both

17We follow Bernard, Redding, and Schott (2007) to choose this specification in order to make various fixed costs have the
same capital intensity as the variable cost.
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fixed costs of serving the foreign market are in terms of the units of the goods produced by the firm. In

short, we consider horizontal FDI here as in HMY (2004).

Similar to Bernard, Redding, and Schott (2007), there are two factors of production, capital and labor,

and the production function takes the following constant-elasticity-of-substitution form:

q(k, l) = ϕ
(
k
µ−1
µ + l

µ−1
µ

) µ
µ−1 , (2)

where k and l are capital and labor inputs respectively, and ϕ is the productivity draw the firm receives.

Parameter µ(≥ 1) is the elasticity of substitution between capital and labor.

We assume that there are two types of firms in the economy: private firms and SOEs. Without loss

of generality, both types of firms are presumed to draw from an identical distribution. We do not take a

stance on why some firms become SOEs (or private enterprises), since the predictions of the model do

not depend on this. The key innovation of the model is to introduce a wedge between the input price paid

by SOEs and that paid by private enterprises when they produce domestically. Specifically, it is assumed

that private firms pay a capital rental price c(> 1) times as high as what SOEs pay when they produce

domestically. However, (state-owned and private) firms pay the same wage and capital rental price when

producing abroad.18 In short, the two departures we make from HMY (2004) are the addition of capital

in production and the existence of a wedge in capital rental price.

Based on equation (2), we derive total variable cost as

TVC(q, ϕ) =
qr

ϕ(1 + ωµ−1)
1
µ−1

, (3)

where r and w are the capital rental price and wage rate respectively. To simplify our notation, ω = r
w is

relative price of capital. Since the fixed costs have the same capital intensity as the variable cost and the

efficiency of covering the fixed costs is normalized to one (i.e., no difference in the efficiency of covering

the fixed costs between firms), their value is given by

FC(r,w) =
fir

(1 + ωµ−1)
1
µ−1

, (4)

where i ∈ {e,D, X, I}. Capital intensity in equilibrium is given by

l(w, r)w
k(w, r)r

= ωµ−1.

18We will show that there is evidence for the existence of an input price wedge in the credit market and in the land market,
but not in the labor market. Since buying capital usually requires a substantial amount of borrowing, we assume that private
firms pay a higher capital rental price than SOEs.
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As long as µ > 1, a higher relative price of capital leads to lower capital intensity. This property is

utilized in our productivity estimation discussed above.

4.2 Domestic Production, Exporting, and FDI

We derive firm profit and revenue as follows. Based on equation (1), the demand function for variety ω

can be derived as

q(ω) =
p(ω)−σ

P1−σ E, (5)

where E is the total income of the economy and P is the ideal price index and defined as

P ≡
[∫

Ω(ω)∈Ω
p1−σ(ω)MdF(ω)

] 1
1−σ

,

where M is the total mass of varieties in equilibrium. The resulting revenue function is

R(q) = q
σ−1
σ E

1
σ Pβ, (6)

where β ≡ σ−1
σ .

We derive SOE’s operating profit earned from domestic production and exporting first. Since both

types of production use domestic factors only, their operating profits are given by

πS D(ϕ) =
DH

σ

(βϕ
rH

)σ−1
(1 + ω

µ−1
H )

σ−1
µ−1 (7)

and

πS X(ϕ) = πS D(ϕ) +
DF

σ

( βϕ
τrH

)σ−1
(1 + ω

µ−1
H )

σ−1
µ−1 , (8)

where Di ≡ Pσ−1
i Ei and i ∈ {H, F}. Subscripts S , D, X, H and F refer to SOE, domestic production,

exporting, home country and foreign country respectively. For private firms, the operating profits are

πPD(ϕ) =
DH

σ

( βϕ
crH

)σ−1
(1 + (cωH)µ−1)

σ−1
µ−1 (9)

and

πPX(ϕ) = πPD(ϕ) +
DF

σ

( βϕ

τcrH

)σ−1
(1 + (cωH)µ−1)

σ−1
µ−1 . (10)

Private firms face a higher capital rental price when producing domestically. Since revenue is σ times as

high as the operating profit, it can be derived as

Ri j(ϕ) = σπi j(ϕ)
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where i ∈ {S , P} and j ∈ {D, X}.

We can derive the exit cutoff and the exporting cutoff for SOEs and private firms respectively:

ϕ̄S D =
rH(σrH fD/DH)

1
σ−1

β
(
1 + ω

µ−1
H

) σ
(σ−1))µ−1)

; ϕ̄S X = τ
rH(σrH fX/DF)

1
σ−1

β
(
1 + ω

µ−1
H

) σ
(σ−1))µ−1)

;

ϕ̄PD =
crH(σcrH fD/DH)

1
σ−1

β
(
1 + (cωH)µ−1

) σ
(σ−1))µ−1)

; ϕ̄PX = τ
crH(σcrH fX/DF)

1
σ−1

β
(
1 + (cωH)µ−1

) σ
(σ−1))µ−1)

.

Note that ϕ̄PD > ϕ̄S D and ϕ̄PX
ϕ̄PD

=
ϕ̄S X
ϕ̄S D

.

Here we discuss the case of FDI. Following HMY, we assume that the firm uses foreign factors to

produce after setting up a plant in the foreign country.19 In addition, foreign factors are used to pay for

the fixed FDI cost. It is worth stressing that our theoretical predictions will hold well independent of this

assumption. In Appendix C, we allow for FDI fixed cost to be paid using domestic factors, and private

firms do not face discrimination when they pay the FDI fixed cost using domestic firms. In both cases,

our theoretical results are still preserved. Based on the above assumptions, the operating profit of firms

that engage in FDI can be derived as follows:

πS O(ϕ) = πS D(ϕ) +
DF

σ

(βϕ
rF

)σ−1
(1 + ω

µ−1
F )

σ−1
µ−1 ; (11)

πPO(ϕ) = πPD(ϕ) +
DF

σ

(βϕ
rF

)σ−1
(1 + ω

µ−1
F )

σ−1
µ−1 . (12)

When both SOEs and private firms produce abroad, they face the same factor prices. The FDI cutoffs are

pinned down by the following indifference conditions (between exporting and engaging in FDI):

fIrF

(1 + ω
µ−1
F )

1
µ−1

−
fXrH

(1 + ω
µ−1
H )

1
µ−1

=
DF

σ

(
βϕ̄S O

)σ−1
[
(1 + ω

µ−1
F )

σ−1
µ−1

rσ−1
F

−
(1 + ω

µ−1
H )

σ−1
µ−1(

τrH
)σ−1

]
(13)

and

fIrF

(1 + ω
µ−1
F )

1
µ−1

−
fXcrH

(1 + (cωH)µ−1)
1
µ−1

=
DF

σ

(
βϕ̄PO

)σ−1
[
(1 + ω

µ−1
F )

σ−1
µ−1

rσ−1
F

−
(1 + (cωH)µ−1)

σ−1
µ−1(

cτrH
)σ−1

]
. (14)

It is evident that selection into FDI is tougher for SOEs than for private firms (i.e., ϕ̄S O > ϕ̄PO), as

19In our Zhejiang dataset, we checked whether firms increased their foreign investment after the initial investment and ended
up with few cases. The finding is evidence that at least a substantial fraction of factors used in foreign production (including
capital and land) is sourced from the foreign country.
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the opportunity cost of engaging in FDI is smaller for private firms than for SOEs. Specifically, private

firms have lower opportunity cost of engaging in FDI (compared with exporting), as both the variable

cost of exporting and the fixed cost of exporting are higher for them.

4.3 Domestic Distortion and Patterns of Outward FDI

In this subsection, we discuss how the existence of domestic distortions in the capital and land markets

affects the patterns of outward FDI at the extensive and intensive margins.

Proposition 1 Sorting Patterns of Private Firms and SOEs (Extensive Margin):

1. The exit cutoff and exporting cutoff are higher for private firms than for SOEs. However, the cutoff

for becoming an MNC is lower for private firms than for SOEs (i.e., selection reversal).

2. Conditional on the initial productivity draw (and other firm-level characteristics), private firms

are more likely to become MNCs.

3. Assume that the truncated distribution of the productivity draw for private firms (weakly) first

order stochastically dominates (FOSD) that of SOEs, or the two conditional probability density

functions (PDFs) satisfy the (weak) monotone likelihood ratio property (MLRP) with:

∂

∂ϕ

(
fP(ϕ|ϕ ≥ ϕ0)
fS (ϕ|ϕ ≥ ϕ0)

)
≥ 0 ∀ϕ ≥ ϕ0,

where fP(ϕ|ϕ ≥ ϕ0) and fS (ϕ|ϕ ≥ ϕ0) are the truncated PDFs of the productivity draw for private

firms and SOEs respectively. Then, the fraction of MNCs is larger among private firms than among

SOEs. Furthermore, the average productivity of private firms is greater than that of SOEs overall.

4. Assume that both types of firms draw productivities from the same distribution (which trivially

satisfies weak FOSD property). Then the (simple) average productivity of private MNCs is smaller

than that of state-owned MNCs (i.e., productivity premium for state-owned MNCs).

Proof. See Appendix B.

The intuition for the above proposition is as follows. First, since there is discrimination against

private firms at home, it is more difficult for private firms to survive and export. As a result, the exit

cutoff and the exporting cutoff are higher for these firms. Absent the choice of exporting (i.e., firms

only choose between engaging in FDI or not), the FDI cutoff would be the same for SOEs and for private

firms, as they face the same FDI costs and the same market environment in the foreign country. However,

since the firm at the FDI cutoff compares exporting with FDI, the (opportunity) cost of engaging in FDI
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is smaller for private firms than for SOEs.20 As a result, the FDI cutoff is lower for private firms than

for SOEs. This selection reversal, which is graphed in Figure 1, leads to a productivity premium for

state-owned MNCs, and the above theoretical results rationalize the first two stylized facts. Table 5 in

the next section shows the lower probability of becoming an MNC for SOEs in the next section.21

We next discuss how a variation in the level of domestic distortion affects the sorting pattern of

private MNCs and state-owned MNCs differently using the following proposition.

Proposition 2 Cross-Industry Variations:

1. In industries with more severe distortion (i.e., c ↑), the productivity premium of state owned MNCs

is larger, and SOEs are much less likely to produce abroad in these industries.

2. Assume that the production function is Cobb-Douglas with capital and labor (i.e., µ = 1 in equa-

tion (2)). Then, the productivity premium of state owned MNCs is more pronounced in capital

intensive industries. Furthermore, SOEs are much less likely to engage in FDI (compared with

private firms) in capital intensive industries.

Proof. See Appendix B.

The intuition for the above proposition is straightforward. Since the asymmetric distortion disincen-

tives SOEs to produce abroad, the selection into the FDI market becomes more stringent for SOEs (than

for private firms) in industries with more severe discrimination against private firms. Furthermore, as the

distortion only exists in the capital market, we expect a more stringent selection into the FDI market for

SOEs (than for private firms) in capital intensive industries. We will provide empirical evidence for the

two predictions of Proposition 2 in what follows.

Finally, we discuss how domestic distortion affects the sorting patterns of MNCs at the intensive

margin.

Proposition 3 Sorting Pattern of Private Firms and SOEs (Intensive Margin):

1. Suppose the initial productivity draw follows a Pareto distribution with the same shape parameter

for private firms and SOEs. Then, the relative size of private MNCs in the domestic market (i.e.,

compared with private non-exporting firms) is smaller than that of state-owned MNCs.

2. Conditional on productivity and other firm-level characteristics, the ratio of foreign sales to do-

mestic sales is higher for private MNCs than for state-owned MNCs.
20Exporting does not eliminate the distortion private firms face in the domestic market.
21The selection reversal holds irrespective of the distribution of the initial productivity draw. In addition, the productivity

premium for state-owned MNCs exists, even if the two types of firms draw productivities from the Pareto distribution with
different minimum productivity draws. Finally, the Pareto distribution with the shape parameter’s being larger for private firms
satisfies the FOSD property and MLRP after the truncation.
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3. After a reduction in the fixed FDI cost, fI , the increase in overall firm size is larger for the new

private MNCs than for the new state-owned MNCs, conditioning on productivity and other firm-

level characteristics.

Proof. See Appendix B.

The intuition for Proposition 3 is straightforward. Since there is an extra benefit for private firms to

produce abroad, they produce and sell more in the foreign market. Similarly, when private firms become

MNCs, they produce and sell disproportionately more in the foreign market, thanks to the non-existence

of discrimination in that market. This effect is another key result of our model, for which we provide

empirical support in the next section. The first part of Proposition 3 receives strong statistical support

from Table 4. As the table shows, the relative size of private MNCs is smaller than that of state-owned

multinational firms. We will provide evidence for the last two parts of the above proposition in what

follows.

5 Evidence

Our theoretical model yields three empirical propositions. Some of the predictions of the propositions

have already been shown to be consistent with the stylized facts presented in Section 3, others are still

waiting for empirical examination, which is the purpose of this section.

5.1 FDI Decision and Firm Ownership

Most of the predictions of Proposition 1 have been shown to be consistent with the empirical results in

Tables 2 to 4. Only part 2 of Proposition 1 needs further empirical examination. As discussed in Tian

and Yu (2015), our nationwide FDI data are pooled, cross-sectional data, as we only know the first year

when firms began to undertake FDI in a given country (i.e., no information on whether firms continued to

engage in FDI in a given country or whether they exited from FDI after entry). Therefore, the estimations

in Table 5 and the other tables only include non-MNCs and FDI starters.

Table 5 reports the estimation results starting from a linear probability model (LPM) in which the

regressand is an indicator of outward FDI. This indicator equals one if a firm engages in FDI and zero

otherwise. To explore whether SOEs are less likely to engage in FDI, we include an SOE indicator in the

regression, as well as several key firm characteristics, such as firm size (i.e., log employment), firm-level

TFP, and exporting status. Equally important, we include firm-specific fixed effects and year-specific

fixed effects to control for unobservable firm-invariant and time-invariant factors. The SOE indicator is

shown to be negative and statistically significant in column (1), suggesting that SOEs are indeed less
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likely to engage in outward FDI. The magnitude of the SOE indicator is too small, which is probably due

to a well-known pitfall of LPM: the predicted probability could be greater than one or less than zero.

To overcome this drawback, we report the logit estimates in column (2) by controlling for a rich set of

fixed effects with interactions of (two-digit level) industry and year dummies, which yield qualitatively

the same results as for the LPM model. That is, compared with private firms, SOEs are less likely to

engage in outward FDI. For such a nonlinear probability model, firm-specific fixed effects cannot be

included in the regression. Instead, we control for year-specific and industry-specific fixed effects in all

the rest of the regressions.

Our estimates include foreign-invested enterprises (FIEs), which are firms that receive direct invest-

ment from foreign countries (regions). However, if an FIE has a dominant share of foreign stakes, it is

directly controlled by its foreign headquarters. Our model does not consider such firms, as the FIE head-

quarters are not located in China. Thus, we drop FIEs from the sample in all regressions, and columns (3)

to (10) in Table 5 report the results. After dropping the FIE sample, the logit estimates in column (3) still

show that SOEs are less likely to engage in outward FDI, conditioning on other firm-level characteristics.

There are two important caveats here. First, as shown in Table 1, less than 1 percent of manufacturing

firms undertook FDI each year until 2008. Within MNCs, a small fraction of them are SOEs. As

highlighted by King and Zeng (2001), standard binary nonlinear models, such as logit or probit models,

underestimate the probability of rare events. To address this concern, King and Zeng recommend using

the rare-event logit approach, which corrects for possible downward bias.22 Column (4) in Table 5 reports

the logit estimates with rare-event corrections. The key coefficient of the SOE indicator is much larger

than its counterparts in columns (2) and (3) in absolute value. Equally important, the coefficient is still

negative and statistically significant, ascertaining that SOEs are less likely to engage in outward FDI.

The rare-event feature of our FDI data also generates another problem, that the probability distribu-

tion of state-owned MNCs engaging in FDI exhibits faster convergence toward the true probability that

SOEs engage in foreign investment. Standard logit or probit estimates cannot deal with this problem. We

thus run complementary log-log regressions in the rest of Table 5, which allows for faster convergence

toward rare events. Column (5) in Table 5 reports the complementary log-log regression by dropping

foreign firms. Column (6) adopts the broadly defined SOE indicator in the regression. Clearly, our key

results are robust regardless of different SOE definitions.

There may be a worry that some Chinese firms may invest in tax haven destinations, such as Hong

Kong and the Cayman Islands, due to the motive of tax evasion. Consequently, our model and its under-

lying story cannot be applied to those firms. Column (7) in Table 5 thus drops observations of outward

22Rare-events estimation bias can be corrected as follows. We first estimate the finite sample bias of the coefficients, bias(β̂),
to obtain the bias-corrected estimates β̂−bias(β̂), where β̂ denotes the coefficients obtained from the conventional logistic
estimates.
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FDI in tax haven destinations.23 Similarly, it is also possible that some Chinese firms may establish trad-

ing offices in their exporting destinations to promote market-specific exports (Tian and Yu 2015). Such

distribution-oriented outward FDI is essentially vertical, and our theory does not apply to this type of

FDI. Column (8) thus drops the sample of distribution-oriented FDI.

Finally, as shown in row (2) in Table 1, China’s outward FDI increases rapidly after 2004, when

the government adopted policies to encourage firms to go abroad. It is also true that a large wave of

privatization of SOEs took place after 1998, when Premier Zhu Rongji was in office (Hsieh and Song

2015). We thus drop SOE switching firms from the sample and focus on observations from 2004 to

2008 in columns (9) and (10) in Table 5. The coefficient of the SOE indicator in column (9) is much

larger than its counterpart in column (8), suggesting that private firms were more likely to go abroad

after 2004. Still, there may be a worry that our story works better for greenfield FDI rather than merger

and acquisition (M&A)–type FDI, as the latter usually targets better technology or seeks famous brand

names of the targeted firms. We thus drop the M&A–type FDI in column (10), which still yields the same

results: SOEs are less likely to engage in outward FDI.24 In short, our underlying findings are robust to

different estimation methods, various specifications, and different time spans.

[Insert Table 5 Here]

5.2 Input Market Distortions

Our theoretical model is built on the premise that, compared with SOEs, private firms have to bear higher

input costs in the domestic market. Although this assumption seems to be widely accepted, we provide

direct evidence for it in this subsection.

Previous work suggests that Chinese SOEs access working capital by paying a lower interest rate

than what private firms pay (Feenstra, Li, and Yu 2014). Similarly, SOEs acquire land at a lower market

price than private firms do, which is especially true in the manufacturing sector (Tian, Sheng, and Zhang

2015). To see whether these conjectures are supported by the data, we first construct a measure of the

firm-level interest rate by dividing the firm’s interest expenses by its current liability (in each year), both

of which are obtained from the ASIF data set. We then regress this measure on the narrowly defined

SOE indicator in columns (1) to (3) in Table 6. Our underlying assumption is that SOEs access external

working capital at a lower cost than private firms do.25 If so, it should be observed that the SOE indicator

has a negatively significant coefficient.

23The tax haven regions include the Bahamas, Bermuda, the Cayman Islands, Hong Kong, Luxembourg, Macao, Monaco,
Panama, the Virgin Islands, and Switzerland.

24To identify M&A–type FDI, we manually merge the outward FDI data set with the M&A–type FDI data compiled by
Thomson Reuters, by using the identical names of Chinese parent firms.

25We find similar results when SOEs are measured in a broad way à la Hsieh and Song (2015).
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This outcome is exactly what we observe in Table 6. The estimates in column (1) abstract away other

control variables, whereas those in column (2) include year-specific and industry-specific fixed effects.

In addition, column (3) controls for prefectural city fixed effects and other key firm characteristics, such

as firm TFP and log employment of the firm.26 It turns out that the key coefficient, the SOE indicator, is

always negative and statistically significant. Its magnitudes in absolute value vary in the range of 0.12

to 0.15, suggesting that private firms pay 12 to 15 percent higher annual interest rates, and hence bear

higher capital costs than SOEs do.27

Columns (4) to (7) in Table 6 check whether SOEs acquire land at lower cost. As data on each firm’s

cost of acquiring land are unavailable, we use data on prices of land sales (conversion) at the prefectural

city level by year.28 We thus construct a variable of SOE intensity, which is defined as the number of

SOEs divided by the number of total manufacturing firms in the city. If our hypothesis is supported

by the data, a city with a higher SOE intensity is expected to have a lower average price of land. The

estimations reported in columns (4) to (7) regress average land price at the prefecture city level on SOE

intensity and find support for the hypothesis.29 Specifically, the coefficient of SOE intensity is negatively

significant. Column (4) only controls for year-specific fixed effects, whereas column (5) controls for

year-specific and industry-specific fixed effects. In addition, it is possible that aggregate demand for land

acquisition in each city affects the price of land in the city; column (6) thus controls for city-specific

total sales as well as city-specific, year-specific, and industry-specific fixed effects. Finally, there may

be concern that land market discrimination could reversely induce firm churning (from private firms to

SOEs or vice versa). Thus, column (7) regresses prefecture city-level land price on the one-year lag of

SOE intensity to mitigate any possible simultaneous bias. In all cases, the coefficient of SOE intensity is

negative and statistically significant, suggesting that SOEs pay lower land prices on average and hence

bear lower land costs than private firms do.

[Insert Table 6 Here]
26There is a huge decrease in the number of observations in column (3), as many firms do not have information on their

prefectural city.
27The relative interest rate differential between SOEs and private firms is plausible if the firms’ informal finance is taken into

account. Private firms usually have to finance their working capital from unofficial and gray financial markets due to severe
credit constraints (see Lardy 2014).

28Data are from China’s Land and Resources Statistical Yearbook (various years). As in Tian, Sheng, and Zhang (2015),
we only use data on land sales for land that is sold or granted by market channels, including agreement, auction, bidding, and
listing. We exclude land transfers to SOEs through direct government leasing and allocation. Thus, the coefficients in the
estimates in Table 6 shall be understood as the lower bound of the measured distortion.

29Cities with zero SOEs or all SOEs are dropped from the sample.
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5.3 Heterogeneous Effects across Sectors

Part 1 of Proposition 2 hints that the selection reversal is heterogeneous across sectors. Specifically, the

productivity premium of state-owned MNCs will be more pronounced in industries with severe distor-

tions. Similarly, we should observe that SOEs are less likely to produce abroad in these sectors. To verify

these predictions, we regress the firm outward FDI indicator on the SOE indicator and its interaction with

the industry-level interest rate differential, which is defined as the difference between the (high-level) av-

erage interest rate paid by private firms and the (low-level) average interest rate paid by SOEs in the same

industry level. We also add other firm-level key variables and industry-specific and year-specific fixed

effects to the regression. For this difference-in-differences regression, our model predicts a negatively

significant coefficient of the SOE dummy and its interaction with the (positive) industry-level interest

rate differential. The economic rationale is evident: compared with other industries, firms in industries

with more severe credit or capital market distortions (captured by interest rate differentials) are less like-

ly to undertake outward FDI. It is worthwhile to stress that the interaction between SOE and industrial

interest rate differential is crucial to test our story, as it shows the effect of credit market distortions on

the likelihood of SOEs investing abroad directly.

Column (1) in Table 7 reports the benchmark estimation results. After controlling for industry and

year fixed effects and other key firm-level variables, the SOE indicator and its interaction term with the

industry-level interest rate differential are negative and statistically significant. These results suggest that

credit market distortion is an important reason why SOEs are less likely to go abroad. This key finding is

robust to the different specifications explored in the rest of the table. For instance, we drop the sample of

FIEs in column (2) and the sample of outward FDI to tax haven destinations in column (3). In addition,

we drop the sample of distribution-oriented FDI in column (4) and narrow the time window to 2004–08

in column (5). Correspondingly, columns (6) to (10) report empirical specifications similar to columns

(1) to (5), by using a broadly defined SOE indicator, and yield the same results. That is, SOEs are less

likely to engage in outward FDI. Moreover, SOEs in industries with more severe input distortions are

less likely to undertake outward FDI.

[Insert Table 7 Here]

5.4 Capital Intensity and Pattern of Outward FDI

Part 2 of Proposition 2 implies that, compared with private firms, SOEs are less likely to engage in

outward FDI in capital-intensive industries. This subsection provides evidence for this prediction. By

definition, firms in capital-intensive industries have higher demand for working capital. Accordingly,

domestic input distortions against private firms will favor SOEs more in such industries. If domestic

input distortions are the fundamental driving force for explaining the behavior of Chinese firms’ outward
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FDI, SOEs in capital-intensive industries should be unlikely to undertake outward FDI. By contrast, such

a phenomenon may not exist in labor-intensive industries.

To check this out, we first separate the sample into two groups: firms in capital-intensive industries

and firms in labor-intensive industries.30 Column (1) in Table 8 shows that SOEs are less likely to

engage in outward FDI in capital-intensive industries. By contrast, the SOE indicator is insignificant

for the sample using firms in labor-intensive sectors, as shown in column (5). This finding is robust to

different specifications, such as dropping foreign firms, dropping FDI to tax haven destinations, or using

a shorter time period (2004–08).

It is worth discussing why the key coefficient of the SOE indicator is insignificant in labor-intensive

sectors. In China, the cost of labor increased dramatically after 2004. Accordingly, some firms in

labor-intensive sectors established foreign affiliates in other least-cost, labor-abundant countries, such as

Bangladesh, Ethiopia, and Vietnam. Such firms sought global sourcing instead of global markets (Antràs

2016), which eventually deviates from our model.

[Insert Table 8 Here]

5.5 Estimates at the Intensive Margin

We now provide evidence for Proposition 3. Table 4 provides evidence for part 1 of the proposition. Part

2 of Proposition 3 states that the ratio of foreign sales to domestic sales is higher for private MNCs than

for state-owned MNCs. Data on sales of foreign affiliates are unavailable in the Chinese firm-level ASIF

data set. Therefore, we merged the ASIF data set with the Orbis data set, which contains information on

sales and revenue of (domestic and foreign) affiliates of Chinese MNCs.31 Columns (1) to (8) in Table 9

regress log(sales) and log(revenue) (i.e., firm size) on dummy variables for being a private (parent) firm,

being a foreign affiliate, and characteristics of the parent firm. Importantly, we add an interaction term

between the two dummy variables: Privatei,t × Foreign j,t where i, j and t refer to parent firm (private

or state owned), affiliate and year respectively. As expected, the regression results show that private

parent firms have smaller affiliates on average, and foreign affiliates are smaller than domestic affiliates

on average. What is interesting is that the size difference between the domestic affiliate and the foreign

30The industrial interest rate differential is measured at the three-digit CIC level. Thus, the own coefficient of the industrial
interest rate differential is still present even after controlling for two-digit CIC industry fixed effects.

31The Orbis data set is a product of Bureau van Dijk and contains financial information on 180 million private firms world-
wide. For the data between 2005 and 2008, we merge our ASIF data with the Orbis data by matching firms’ names in Chinese.
For the data between 2011 and 2013, we merge our ASIF data with the Orbis data using the trade registration number of the
(Chinese) parent firms whose information is contained in both data sets after 2011. Unfortunately, the Orbis data do not have
good coverage of (domestic and foreign) affiliates of Chinese MNCs. For 2011–13, only 11,000 observations (i.e., affiliate-year
pairs) have non-missing values for sales, revenue, and employment in the Orbis data. Among these affiliates, more than half are
in service sectors. As a result, the foreign affiliates of around 15 percent of Chinese parent firms show up in the Orbis data set
between 2005 and 2008. For the data between 2011 and 2013, we manage to merge roughly 750 affiliate-year observations.
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affiliate (of the same parent firm) is smaller among private MNCs than among state-owned MNCs, as the

coefficient of Privatei,t × Foreign j,t is positively significant. This is exactly what part 2 of Proposition

3 predicts: The ratio of foreign sales to domestic sales is higher for private MNCs than for state-owned

MNCs.

[Insert Table 9 Here]

Furthermore, part 3 of Proposition 3 implies that, in response to investment liberalization (i.e., a

reduction in the fixed cost of FDI) in FDI destination countries, the increase in overall firm size is larger

for new private MNCs than for new state-owned MNCs. Here we provide empirical support for this

prediction. We first construct a variable of total sales of MNCs (i.e., a measure of firm size) by summing

parent firm sales and affiliate sales, using the ASIF-Orbis matched data set. Second, we use log license

costs to measure the fixed investment cost in the destination country.32

To conduct the empirical analysis, we include an interaction term between the log of license costs

and the SOE indicator in the regression. Our theory predicts that the coefficient of the log of license

costs should be negatively significant. The fixed-effects estimates in column (1) in Table 10 confirm this

theoretical prediction, after controlling for a full set of industry-year interaction dummies. Moreover, if

our theoretical predictions are supported by the data, the coefficient of the interaction term between the

log of license costs and the SOE indicator should be positively significant.33 The fixed-effects estimates

in column (2) confirm this theoretical prediction.

As a robustness check, we use the sum of the parent firm’s fixed capital stock and the value of its FDI

as an alternative measure of overall firm size. As the nationwide FDI data set does not report the amount

of FDI for each MNC, the sample in Table 10 only covers MNCs from Zhejiang province. As there may

be a concern that the SOE indicator is too crude to measure the firm’s share of state capital, we instead

use state capital intensity to measure the firm’s ownership. The estimates in column (3) show that higher

FDI fixed costs lead to smaller total firm size. Finally, as our model implicitly assumes a substitution

between exporting and FDI, we drop distribution FDI (i.e., keeping production FDI only) and rerun the

regression. The estimation results are reported in column (4) and support our theoretical predictions.

[Insert Table 10 Here]

5.6 Further Robustness Checks

For our final robustness checks, we expand the time horizon of our sample to 2000–13. The advantage of

using such up-to-date data is that it allows us to examine whether our stylized facts still hold during the
32Data on country-specific license costs are from the Doing Business data set compiled by the World Bank (2009).
33These results indicate that a decline in fixed investment costs at the destination country leads to larger firm size, and this

effect is more pronounced for private MNCs than for state-owned MNCs.
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period during which China experienced a surge of outward FDI, after 2008. However, the drawback of

using the longer time-series data set is that we cannot estimate firm productivity accurately. The reason

is that China’s firm-level production data report neither value added nor purchase of intermediate inputs

after 2008. Without knowing these key variables, we cannot precisely estimate TFP or calculate labor

productivity (i.e., value added per worker). Because of these substantial restrictions on the data, we

do not use the data for 2000–13 as our main data set. Instead, we use the longer time-series data for

robustness checks only.

We now use the new sample with the longer time span to check the extensive margin of outward FDI.

For 2000–13, the MNC ratio for private firms is 0.83 percent, whereas that for broader-defined SOEs is

only 0.20 percent. This finding suggests that the fraction of MNCs is larger among private firms than

among SOEs, which is consistent with our theoretical prediction and our finding using data for 2000–

08. Since firm productivity cannot be precisely estimated using the new data set, we do not check the

productivity premium of state-owned MNCs. Instead, we focus on examining whether SOEs are still less

likely to engage in outward FDI, even including data after 2008.

Table 11 picks up this task. Similar to the estimates in Table 5, the regressand is the firm’s outward

FDI indicator, whereas the SOE indicator is the key regressor. In all estimates, we control for the log

of employment and log of firm size as well as the firm’s export indicator. Column (1) is the simple

linear probability model, and columns (2) and (3) are logit estimates. It turns out that, once again, the

coefficient of the SOE indicator is negative and statistically significant, suggesting that SOEs are less

likely to undertake outward FDI. Column (4) uses rare-event logit to correct for rare-event bias; the rest

of the table uses complementary log-log regressions. In particular, column (6) uses a broadly defined

SOE indicator, and column (7) drops observations with outward FDI to tax haven destinations. Column

(8) drops observations before 2004, and columns (9) and (10) only include observations after the global

financial crisis (2010–13). Finally, column (10) drops the switching SOEs (to private firms) from the

sample. In all respects, our previous key finding that SOEs are less likely to engage in outward FDI is

shown to be robust.

[Insert Table 11 Here]

5.7 Discussions on Modeling Choices

Here we discuss several modeling choices of our model, based on the empirical patterns we have doc-

umented so far. First, it is plausible that the distortion discussed above shows up as a subsidy to SOEs.

Specifically, SOEs receive a subsidy for their input use only when they produce in China, while there

is no such subsidy for private firms wherever they produce. In this scenario, it is the SOEs that have

less incentive to undertake FDI, since the relative domestic input price (compared with the foreign input
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price) they face is lower compared with private firms, which is the same as in the case of an implicit

tax. This results in tougher selection into the FDI market for SOEs, which leads to the same empirical

predictions.

Second, it might be true that there is a price wedge in the domestic product market as well. The

difference in revenue tax is an example. However, we cannot generate the result of selection reversal

with the existence of the output price wedge only. Under this alternative assumption, selection into the

domestic market is still tougher for private firms. However, there is no difference in selection into the

FDI market. This is because the cost (the increase in the fixed cost: fI − fX) and benefit (the change in

the variable cost) of becoming an MNC are the same for private and state-owned firms, conditioning on

the productivity draw of ϕ. As the data show a pattern of selection reversal, we choose to introduce a

wedge in the input price to set up our model.

Finally, we discuss the role played by the fixed FDI cost in our model and relegate the proof of

the result to Appendix C. It might be the case that MNCs use domestic factors to pay for the fixed

FDI cost. Examples include bringing machinery and equipment purchased domestically to the foreign

affiliates. In this case, the fixed cost of engaging in FDI is smaller for SOEs than for private firms, as

SOEs pay lower input prices than private firms do. Even in this case, if the marginal cost of production

is reasonably lower in China (compared with FDI destination countries on average), we still obtain the

result of selection reversal. Economically, the relatively low marginal cost of production in China implies

that relative saving on the variable trade cost (coming from producing abroad) is larger for private firms.34

As a result, the relative incentive to produce abroad is higher for private firms, which again validates our

previous theoretical prediction. This condition is likely to hold in the case of China (especially before

2008), as China has enjoyed relatively low production costs compared with most rich countries.

6 Concluding Remarks

In this study, we utilize data on Chinese MNCs to investigate how distortions (i.e., discrimination against

private firms) in the domestic market affect firms’ FDI decisions. We document three puzzling stylized

facts. First, private MNCs are less productive than state-owned MNCs, although private non-MNCs are

more productive than state-owned non-MNCs. Second, SOEs are less likely to undertake FDI, although

they are larger and receive various supports from the government for investing abroad. Third, the relative

size of state-owned MNCs (compared with non-exporting firms) is larger than that of private MNCs.

34We can imagine an extreme case in which the marginal cost of production (in China) adjusted by the variable trade cost is
too high for private firms. As a result, there is no difference between the marginal cost of production (in the foreign country)
and the marginal cost of production (in China) adjusted by the variable trade cost for private firms. Therefore, private firms
have no incentive to produce abroad. However, since SOEs face lower input prices when producing in China, the incentive of
producing abroad is still positive for SOEs. This extreme case shows that an extremely higher marginal cost of production in
China leads to a lower incentive to produce abroad for private firms than for SOEs.
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We then build a model to rationalize these findings and highlight a key channel through which distor-

tions affect firms’ FDI decisions. Distortions in the domestic market incentives private firms to invest and

produce abroad, which results in less tough selection into the FDI market for them. In addition, compared

with state-owned MNCs, private MNCs allocate output disproportionately more in the foreign market,

and their size increases disproportionately when they become MNCs. Finally, the selection reversal and

productivity premium for state-owned MNCs are more pronounced in capital-intensive industries and in

regions with more severe discrimination against private firms. All the empirical predictions of the model

receive support from the data.
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Figure 1: Selection Reversal

7 Appendix: Not For Publication

7.1 Appendix A: Data Description

This appendix draws heavily on Tian and Yu (2015).
FDI Decision Data. The nationwide data set of Chinese firms’ FDI decisions was obtained from the Ministry of Commerce

of China (MOC). MOC requires every Chinese MNC to report its detailed investment activity since 1980. To invest abroad,
every Chinese firm is required by the government to apply to the MOC and its former counterpart, the Ministry of Foreign
Trade and Economic Cooperation of China, for approval and registration. MOC requires such firms to provide the following
information: the firm’s name, the names of the firm’s foreign subsidiaries, the type of ownership (i.e., state-owned enterprise
(SOE) or private firm), the investment mode (e.g., trading-oriented affiliates, mining-oriented affiliates), and the amount of for-
eign investment (in U.S. dollars). Once a firm’s application is approved by MOC, MOC will release the information mentioned,
as well as other information, such as the date of approval and the date of registration abroad, to the public. All such information
is available except the amount of the firm’s investment, which is considered to be confidential information.

Since 1980, MOC has released information on new MNCs every year. Thus, the nationwide FDI decision data report
FDI starters by year. The database even reports specific modes of investment: trading office, wholesale center, production
affiliate, foreign resource utilization, processing trade, consulting service, real estate, research and development center, and
other unspecified types. Here trading offices and wholesale centers are classified as distribution FDI, whereas the rest are
referred to as non-distribution FDI. However, since this data set does not report firms’ FDI flows, researchers are not able to
explore the intensive margin of firm FDI with this data set.

FDI Flow Data. To explore the intensive margin, we use another data set, which is compiled by the Department of
Commerce of Zhejiang province. The most novel aspect of this data set is that it includes data on firms’ FDI flows (in current
U.S. dollars). The data set covers all firms with headquarters located (and registered) in Zhejiang and is a short, unbalanced
panel from 2006 to 2008. In addition to the variables covered in the nationwide FDI data set, the Zhejiang data set provides
each firm’s name, city where it has its headquarters, type of ownership, industry classification, investment destination countries,
and stock share from its Chinese parent company.

Although this data set seems ideal for examining the role of the intensive margin of firm FDI, the disadvantage is also
obvious: the data set is for only one province in China.35 Regrettably, as is the case for many other researchers, we cannot
access similar databases from other provinces. Still, as discussed in Appendix C, we believe that Zhejiang’s firm-level FDI
flow data are a good proxy for understanding the universal Chinese firm’s FDI flows. In particular, the FDI flows from Zhejiang
province are outstanding in the whole of China; the distribution of both types of ownership and that of Zhejiang’s MNCs’
destinations and industrial distributions are similar to those for the whole of China.

Firm-Level Production Data. Our last database is the firm-level production data compiled by China’s National Bureau
of Statistics in an annual survey of manufacturing enterprises. The data set covers around 162,885 firms in 2000 and 410,000
firms in 2008 and, on average, accounts for 95 percent of China’s total annual output in all manufacturing sectors. The data set
includes two types of manufacturing firms: universal SOEs and non-SOEs whose annual sales are more than RMB 5 million
(or equivalently US$830,000 under the current exchange rate). The data set is particularly useful for calculating measured
total factor productivity (TFP), since the data set provides more than 100 firm-level variables listed in the main accounting
statements, such as sales, capital, labor, and intermediate inputs.

As highlighted by Feenstra, Li and Yu (2014) and Yu (2015), some samples in this firm-level production data set are noisy
and somewhat misleading, largely because of mis-reporting by some firms. To guarantee that our estimation sample is reliable
and accurate, we screen the sample and omit outliers by adopting the following criteria. First, we eliminate a firm if its number

35To our knowledge, almost all previous work was not able to access nationwide universal outward FDI flow data. An
outstanding exception is Wang et al. (2012), who use nationwide firm-level outward FDI data to investigate the driving force of
the outward FDI of Chinese firms. However, the study uses data only from 2006 to 2007; hence, it cannot explore the possible
effects of the financial crisis in 2008.
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of employees is less than eight workers, since otherwise such an entity would be identified as self-employed. Second, a firm is
included only if its key financial variables (e.g., gross value of industrial output, sales, total assets, and net value of fixed assets)
are present. Third, we include firms based on the requirements of the Generally Accepted Accounting Principles.36

Data Merge. We then merge the two firm-level FDI data sets (i.e., nationwide FDI decision data and Zhejiang’s FDI
flow data) with the manufacturing production database. Although the two data sets share a common variable—the firm’s
identification number—their coding systems are completely different. Hence, we use alternative methods to merge the three
data sets. The matching procedure involves three steps. First, we match the three data sets (i.e., firm production data, nationwide
FDI decision data, and Zhejiang FDI flow data) by using each firm’s Chinese name and year. If a firm has an exact Chinese
name in a particular year in all three data sets, it is considered an identical firm. Still, this method could miss some firms since
the Chinese name for an identical company may not have the exact Chinese characters in the two data sets, although they share
some common strings.37 Our second step is to decompose a firm name into several strings referring to its location, industry,
business type, and specific name. If a company has all identical strings, such a firm in the three data sets is classified as an
identical firm.38 Finally, to avoid possible mistakes, all approximate string-matching procedures are done manually.

7.2 Appendix B: Proofs

7.2.1 Proof of Proposition 1

Proof: The first two parts have already been proved. Here we prove the last two parts. Because the
monotone likelihood ratio property (MLRP) implies first-order stochastically dominance (FOSD), we
only need to prove the part 3 under the assumption of FOSD.

First, the fraction of MNCs among each type of firm is

f raci,mnc =
1 − Fi(ϕ̄iO)
1 − Fi(ϕ̄iD)

,

where i ∈ {P, S } and Fi(ϕ) is the cumulative probability density function (CDF) of the productivity draw.
Note that since ϕ̄PD > ϕ̄S D, a sufficient condition for f racS ,mnc < f racP,mnc to hold is

1 − FS (ϕ̄S O)
1 − FS (ϕ̄PD)

<
1 − FP(ϕ̄PO)
1 − FP(ϕ̄PD)

.

Since the FOSD property holds for the truncated productivity distributions and ϕ̄S O > ϕ̄PO, it must be
true that

1 − FS (ϕ̄S O)
1 − FS (ϕ̄PD)

<
1 − FS (ϕ̄PO)
1 − FS (ϕ̄PD)

<
1 − FP(ϕ̄PO)
1 − FP(ϕ̄PD)

,

which leads to the result that the fraction of MNCs is larger among private firms than among SOEs.

36In particular, an observation is included in the sample only if the following observations hold: (1) total assets are greater
than liquid assets; (2) total assets are greater than the total fixed assets and the net value of fixed assets; (3) the established time
is valid (i.e., the opening month should be between January and December); and (4) the firm’s sales must be greater than the
required threshold of RMB 5 million.

37For example, "Ningbo Hangyuan communication equipment trading company" shown in the FDI data set and "(Zhejiang)
Ningbo Hangyuan communication equipment trading company" shown in the National Bureau of Statistics of China production
data set are the same company but do not have exactly the same Chinese characters.

38In the example, the location fragment is "Ningbo," the industry is "communication equipment," the business type is "trading
company," and the specific name is "Hangyuan."
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Second, average productivity of active private firms is∫ ∞

ϕ̄PD

ϕ fP(ϕ)
1 − FP(ϕ̄PD)

= ϕ̄PD +

∫ ∞

ϕ̄PD

1 − FP(ϕ)
1 − FP(ϕ̄PD)

> ϕ̄S D +

∫ ∞

ϕ̄S D

1 − FP(ϕ)
1 − FP(ϕ̄S D)

> ϕ̄S D +

∫ ∞

ϕ̄S D

1 − FS (ϕ)
1 − FS (ϕ̄S D)

,

where the first line comes from integration by parts, and the second line is true as ϕ̄S D < ϕ̄PD. The last
step is true because the truncated distribution of the productivity draw also satisfies the FOSD property.
Furthermore, as ∫ ∞

ϕ̄S D

ϕ fS (ϕ)
1 − FS (ϕ̄S D)

= ϕ̄S D +

∫ ∞

ϕ̄S D

1 − FS (ϕ)
1 − FS (ϕ̄S D)

,

we have the result that average productivity of private firms is greater than that of SOEs overall.
For the proof of part 4, we have to impose a stronger assumption that both types of firms make pro-

ductivity draws from the same distribution (i.e., f (ϕ) = fP(ϕ) = fS (ϕ)), although this is not a necessary
condition for the result to hold. Under this assumption, we have∫ ∞

ϕ̄PO

ϕ f (ϕ)
1 − F(ϕ̄PO)

= ϕ̄PO +

∫ ∞

ϕ̄PO

1 − F(ϕ)
1 − F(ϕ̄PO)

< ϕ̄S O +

∫ ∞

ϕ̄S O

1 − F(ϕ)
1 − F(ϕ̄S O)

=

∫ ∞

ϕ̄S O

ϕ f (ϕ)
1 − F(ϕ̄S O)

,

which implies that (simple) average productivity of private MNCs is smaller than that of state-owned
MNCs.

7.2.2 Proof of Proposition 2

Proof: Comparing equation (13) with equation (14), we know that the productivity premium of state-
owned MNCs increases with the level of domestic distortion (i.e., selection into the FDI market becomes
much less stringent for private firms compared with SOEs), or ϕ̄S O

ϕ̄PO

(
> 1

)
increases with c. Furthermore,

selection into the domestic market becomes more stringent for private firms compared with SOEs when
c increases, as ϕ̄PD

ϕ̄S D

(
> 1

)
increases with c. Therefore, the first part follows.

For the second part, since we have µ = 1 now, the production function becomes

q(k, l) = ϕ
( k
0.5

)0.5( l
0.5

)0.5
, (15)
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and TVC and FC (for SOEs) become

TVC(q, ϕ) =
qr

ϕω0.5 (16)

and
FC(q, ϕ) =

fir
ω0.5 , (17)

where i ∈ {e,D, X, I}. Repeating the procedure as before, we obtain

ϕ̄PX

ϕ̄PD
=
ϕ̄S X

ϕ̄S D
> 1; ϕ̄S O > ϕ̄PO; ϕ̄S D < ϕ̄PD.

Furthermore, it is straightforward to establish that both ϕ̄S O
ϕ̄PO

(
> 1

)
and ϕ̄PD

ϕ̄S D

(
> 1

)
increases with c. There-

fore, the productivity premium of state owned MNCs is more pronounced in capital intensive industries.
And, SOEs are much less likely to engage in FDI (relative to private firms) in capital intensive industries.

7.2.3 Proof for Proposition 3

Proof: For the first part, the relative size of private MNCs (i.e., compared with private non-exporting
firms) is

πPD(ϕ̄PO)
[
1 −

(
ϕ̄PD
ϕ̄PX

)k]
πPD(ϕ̄PD)

[
1 −

(
ϕ̄PD
ϕ̄PX

)k−(σ−1)] =
ϕ̄σ−1

PO

[
1 −

(
ϕ̄PD
ϕ̄PX

)k]
ϕ̄σ−1

PD

[
1 −

(
ϕ̄PD
ϕ̄PX

)k−(σ−1)]
under the Pareto assumption. Similarly, for SOEs, the relative size is

πS D(ϕ̄S O)
[
1 −

(
ϕ̄S D
ϕ̄S X

)k]
πS D(ϕ̄S D)

[
1 −

(
ϕ̄S D
ϕ̄S X

)k−(σ−1)] =
ϕ̄σ−1

S O

[
1 −

(
ϕ̄S D
ϕ̄S X

)k]
ϕ̄σ−1

S D

[
1 −

(
ϕ̄S D
ϕ̄S X

)k−(σ−1)]
Since

ϕ̄PX

ϕ̄PD
=
ϕ̄S X

ϕ̄S D
> 1, ϕ̄S O > ϕ̄PO, ϕ̄S D < ϕ̄PD,

the relative size of private MNCs (i.e., compared with private non-exporting firms) is smaller than that
of state-owned MNCs.

We now prove the second part. Comparing equation (12) with equation (9) and noting that overall
sales are proportional to the operating profit, we conclude that the ratio of foreign sales to domestic sales
is higher for private MNCs (than for state-owned MNCs), conditioning on ϕ. This is because domestic
sales are smaller for private firms than for SOEs, conditioning on the productivity draw, ϕ.

For the third part of the proposition, there are three cases to consider. The first case is that both types
of firms are non-exporters before the reduction in fI . Equations (7), (9) (11) and (12) together imply that

πPO(ϕ)
πPD(ϕ)

>
πS O(ϕ)
πS D(ϕ)

,

which is what we need to prove (remember that overall sales are proportional to the operating profit).
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The second case is that both types of firms are exporters before the reduction in fI . In this case, equations
(8), (10) (11) and (12) together imply that

πPO(ϕ)
πPX(ϕ)

>
πS O(ϕ)
πS X(ϕ)

.

Therefore, after two firms with the same ϕ undertake FDI, the increase in overall firm size is greater for
the new private MNC than for the new state-owned FDI firm.

The final case is that the SOE is an exporter and the private firm is a non-exporter before the reduction
of the fixed FDI cost. In this case, we have

πPO(ϕ)
πPD(ϕ)

>
πPO(ϕ)
πPX(ϕ)

>
πS O(ϕ)
πS X(ϕ)

,

since πPX(ϕ) > πPD(ϕ). Therefore, after two firms with the same ϕ undertake FDI, the increase in overall
firm size is larger for the new private MNC (than for the new state-owned MNC). In total, the third part
of this proposition is true for all possible cases.

7.3 Appendix C: Variants of the Model

7.3.1 Fixed FDI Cost

In this subsection, we assume that the fixed FDI cost is paid using domestic factors. Under current
specification, we derive FDI cutoffs as

( fI − fX)rH

(1 + ω
µ−1
H )

1
µ−1

=
DF

σ

(
βϕ̄S O

)σ−1
[
(1 + ω

µ−1
F )

σ−1
µ−1

rσ−1
F

−
(1 + ω

µ−1
H )

σ−1
µ−1(

τrH
)σ−1

]
(18)

and
( fI − fX)crH

(1 + (cωH)µ−1)
1
µ−1

=
DF

σ

(
βϕ̄PO

)σ−1
[
(1 + ω

µ−1
F )

σ−1
µ−1

rσ−1
F

−
(1 + (cωH)µ−1)

σ−1
µ−1(

cτrH
)σ−1

]
. (19)

Denote the inverse of domestic marginal cost (after normalizing ϕ to one) as

xH(rH ,wH) =
(1 + ω

µ−1
H )

1
µ−1

rH
(20)

and the inverse of foreign marginal cost as

xF(rF ,wF) =
(1 + ω

µ−1
F )

1
µ−1

rF
. (21)

Note that the existence of the input price wedge increases the domestic marginal cost, or

xH(rH ,wH) > xH(crH ,wH).
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An sufficient and necessary condition for ϕ̄S O > ϕ̄PO (for any c > 1) is that

τσ−1xF(rF ,wF)σ−1(xH(rH ,wH) − xH(crH ,wH)) < xH(rH ,wH)σ − xH(crH ,wH)σ,

which puts an upper bound on the marginal production cost in China (i.e., “H”).39 The above condition
is more likely to hold in the case of China (especially before 2008), as China enjoyed relatively low
production costs compared with developed economies.

Another variant of the above model is that both types of firms use domestic resources to pay for
the fixed FDI cost, and private firms do not face discrimination when they pay for this fixed cost. This
assumption receives some empirical support, as the Chinese government is actively seeking to support
the “Going-Out” strategy of Chinese firms which include private firms. For this variant of the model,
FDI cutoffs can be derived as

( fI − fX)rH

(1 + ω
µ−1
H )

1
µ−1

=
DF

σ

(
βϕ̄S O

)σ−1
[
(1 + ω

µ−1
F )

σ−1
µ−1

rσ−1
F

−
(1 + ω

µ−1
H )

σ−1
µ−1(

τrH
)σ−1

]
(22)

and

fIrH

(1 + ω
µ−1
H )

1
µ−1

−
fXcrH

(1 + (cωH)µ−1)
1
µ−1

=
DF

σ

(
βϕ̄PO

)σ−1
[
(1 + ω

µ−1
F )

σ−1
µ−1

rσ−1
F

−
(1 + (cωH)µ−1)

σ−1
µ−1(

cτrH
)σ−1

]
. (23)

Obviously, the selection reversal result holds irrespective of parameter values (i.e., ϕ̄S O > ϕ̄PO), since
there is no difference in the fixed cost of engaging in FDI between SOEs and private firms.

7.3.2 Variable FDI Cost

In this subsection, we modify our basic model to allow SOEs to use domestic factors when producing
abroad. SOEs would have incentive to do so, if

xH(rH ,wH) > xF(rF ,wF) > xH(crH ,wH),

and firms are allowed to bring domestic factors to the foreign country to produce. Under this specifica-
tion, FDI cutoffs can be derived as

fIrF

(1 + ω
µ−1
F )

1
µ−1

−
fXrH

(1 + (ωH)µ−1)
1
µ−1

=
DF

σ

(
βϕ̄S O

)σ−1
[
(1 + ω

µ−1
H )

σ−1
µ−1

rσ−1
H

−
(1 + ω

µ−1
H )

σ−1
µ−1(

τrH
)σ−1

]
(24)

and

fIrF

(1 + ω
µ−1
F )

1
µ−1

−
fXcrH

(1 + (cωH)µ−1)
1
µ−1

=
DF

σ

(
βϕ̄PO

)σ−1
[
(1 + ω

µ−1
F )

σ−1
µ−1

rσ−1
F

−
(1 + (cωH)µ−1)

σ−1
µ−1(

cτrH
)σ−1

]
. (25)

39Note that since σ > 1, xH (rH ,wH )σ−xH (crH ,wH )σ

xH (rH ,wH )−xH (crH ,wH ) increases with xH(rH ,wH).
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The selection reversal result holds (i.e., ϕ̄S O > ϕ̄PO), if

τσ−1[xH(rH ,wH)σ−1 − xF(rF ,wF)σ−1] < xH(rH ,wH)σ−1 − xH(crH ,wH)σ−1,

where xH(., .) and xF(., .) are defined in equations (20) and (21) respectively. Note that this condition is a
sufficient but non-necessary condition for the selection reversal result to hold. Absent general equilibrium
feedback, the above inequality holds if the distortion is more severe (i.e., xH(crH ,wH) is small enough)
or the difference in the undistorted factor prices is small (i.e., xH(rH ,wH) is close enough to xF(rF ,wF)).
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7.4 Appendix Tables

Appendix Table 1: Summary Statistics of Key Variables (2000-08)

Variable Mean Std. dev. Min Max

Firm TFP (Olley-Pakes) 3.61 1.18 0.61 6.57

Firm FDI indicator 0.003 0.066 0 1

Firm export indicator 0.29 0.451 0 1

SOE indicator 0.04 0.191 0 1

SOE indicator (broader) 0.07 0.252 0 1

Foreign indicator 0.20 0.402 0 1

Firm log labor 4.78 1.115 1.61 13.25
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Appendix Table 4: Channels of Rare-Events Logit Estimates

SOE Defined Narrow Narrow Broad Broad

Regressand: FDI Indicator (1) (2) (3) (4)

SOE Indicator -1.064*** -1.082*** -1.071*** -1.086***

(-10.42) (-10.56) (-10.75) (-10.87)

SOE Indicator × Industry Interest Rates 0.204*** 0.174***

(3.04) (2.86)

Industry Interest Rates -0.016 -0.014 -0.016 -0.014

(-0.65) (-0.56) (-0.65) (-0.55)

Firm Relative TFP 3.692*** 3.693*** 3.693*** 3.694***

(17.93) (17.94) (17.94) (17.94)

Log Firm Labor 0.566*** 0.566*** 0.568*** 0.568***

(39.13) (39.13) (39.21) (39.22)

Export Indicator 0.849*** 0.849*** 0.848*** 0.848***

(21.92) (21.92) (21.88) (21.88)

Year Fixed Effects Yes Yes Yes Yes

Industry Fixed Effects Yes Yes Yes Yes

Number of Observations 1,136,603 1,136,603 1,136,604 1,136,604

Note: The regressand is the FDI indicator. The numbers in parentheses are t-values clustered at the firm level. *** (**)
denotes significance at the 1 percent (5 percent) level. The SOE indicator is defined as both narrow way and broad way a là
Hsieh and Song (2015). Industrial interest rate is the aggregated average firm-level interest rates at CIC 2-digit industry level.
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