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Abstract

This paper studies the effect of FDI firms’ financial advantages on firm productivity
in host countries and examines the related policy implications. If FDI firms face lower
financing costs but have higher fixed production costs than local firms, a simple Melitz-
type model predicts that because of their financial advantages, FDI firms could have
even lower cutoff productivity than local firms, especially in financially vulnerable
sectors. The same mechanism will also lower the average productivity of FDI firms
especially in financially vulnerable sectors, although FDI firms on average are still
more productive than local firms. These predictions are supported by the Chinese firm-
level data. Then, we study policy implications in a two-country model that resembles
these empirical patterns. The counterfactual policy analysis shows that offering tax
benefits to FDI firms could be counterproductive because it attracts FDI firms that
are even less productive than local firms. The policy in the host country to improve
its financial market efficiency could also hurt the country’s welfare because of the
interaction between financial market reforms and the distortionary taxes imposed on
local firms to finance FDI subsidies.
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1 Introduction

Multinational companies (MNCs) are usually less financially constrained than local firms
in emerging markets and recent studies have examined this financial advantage and how
it drives foreign direct investment (FDI) flows and alleviates financial constraints in host
countries (e.g., Wang and Wang (2015), Manova et al. (2015), Desbordes and Wei (2017),
Bilir et al. (2019), and Alquist et al. (2019), among others). These studies complement
previous studies on FDI firms’ productivity advantages in benefiting host countries (e.g.,

Javorcik (2004), Yasar and Paul (2007), Keller and Yeaple (2009), and Alfaro et al. (2013),

! In this paper, we show that the proper recognition of MNCs’ financial

among others).
advantages has profound implications on our understanding of FDI’s effects on the firm
productivity in host countries and the effectiveness of FDI policies.

Many emerging markets provide tax and other incentives to attract FDI; the policy is
motivated by the belief that FDI can benefit host countries’ economic growth by directly
introducing new technology and/or managerial skills from MNCs.? FDI firms are on aver-
age more productive than local firms in host countries. This empirical pattern is consistent
with the Melitz-type model with heterogeneous firms (e.g., Helpman et al. (2004)) in which
MNCs face a higher fixed cost than local firms to operate in a foreign country. Keeping
everything else constant in the model, the higher fixed production cost induces a higher

cutoff productivity (and average productivity) for FDI firms relative to local firms. Empir-

ical studies document convincing evidence of technology transfers from FDI firms to local

1See Grossman and Helpman (1995) for a review on FDI and technology spillovers. In contrast, Aitken
and Harrison (1999) document that FDI has a negative spillover effect on the productivity of domestic firms,
though it has a positive effect on FDI firms in firm-level data of Venezuela. The two effects are almost
canceled out, leaving a very small overall effect. Using macro-level data, Borensztein et al. (1998) and
Carkovic and Levine (2005) find little evidence that FDI has a positive effect on host country’s economic
growth.

2In addition, FDI is also less prone to short-term runs by international investors, which became a very
desirable feature following the emerging market financial crises in the 1980s and 1990s. For instance, see
Krugman (2000), Aguiar and Gopinath (2005), and Alquist et al. (2016), among others.



firms through technology diffusion, labor turnover, and many other channels. In this case,
policies to attract FDI can improve host countries’ welfare if MNCs do not fully consider the
productivity spillover effects of FDI.

However, the financial advantages of MNCs can cause a tradeoff to the cutoff productivity.
MNCs are usually less financially constrained than local firms because of their easy access
to international financial markets. Wang and Wang (2015) and Alquist et al. (2019) show
empirically that the financial advantage of FDI is an important factor in driving foreign
mergers and acquisitions in emerging markets. Although high fixed production costs allow
only the very productive FDI firms to compete with local firms, the financial advantages of
MNCs work in the opposite direction. In this case, the relative cutoff productivity of FDI
firms to local firms will depend on which of the above effects dominates.

We first show this tradeoff in a simple Melitz-type model with financial frictions for
local firms, which guides our empirical work with two testable predictions. For simplicity,
we assume that FDI firms are financially unconstrained.® In contrast, local firms face the
financial frictions proposed in Manova (2012). Therefore, financing costs are higher for local
firms than FDI firms, although local firms face lower fixed production costs in our model. If
the financial disadvantage of local firms is larger than its advantage in the fixed production
cost, FDI firms can have lower cutoff productivity than local firms, and this condition is more
pronounced in the financially more vulnerable sectors (e.g., sectors that are more dependent
on external finance). In addition, the model predicts that the same mechanism will also affect
the average productivity of FDI and local firms. Although FDI firms may still have higher

average productivity than local firms because MNCs have a flatter tail in their productivity

3Relaxing this assumption will not qualitatively affect our results so long as FDI firms are assumed to be
financially less constrained than local firms. See Bilir et al. (2019) and Desbordes and Wei (2017) for studies
on the effects of host country’s financial markets on financially constrained FDI firms. If foreign firms also
finance funds in the host country’s financial markets, it may exacerbate local firms’ financial constraints
because of the intensified competition for funds. Harrison and McMillan (2003) find such empirical evidence
in firm-level data in the Ivory Coast.



distribution than local firms, the difference in average productivity between these firms will
be much smaller in the sectors of high financial vulnerability than the sectors of low financial
vulnerability due to low cutoff productivity of FDI firms.

The above theoretical predictions are supported in the Chinese firm-level data from the
Annual Surveys of Industrial Production by the National Bureau of Statistics of China.
Firm productivity is calculated following Ackerberg et al. (2015) and sector-level financial
vulnerability is measured following Manova et al. (2015) and Alquist et al. (2019).* To test
our first prediction on firms’ cutoff productivity, we employ quantile regressions and focus
on the results of bottom quantiles of productivity (e.g., 20% or less). We find that in the
financially vulnerable sectors (top 25 percentile under the financial vulnerability measures),
FDI firms have even lower cutoff productivity than local Chinese firms. For instance, at
the 15th percentile, the productivity of FDI firms is usually 6 percent lower than that of
local firms under various measures of financial vulnerability. However, no such evidence is
detected for the sectors of low financial vulnerability. The OLS regressions are employed
to test the prediction on firms’ average productivity. We find that FDI firms on average
are more productive than local firms in both high and low financial vulnerability sectors.
However, the difference is much smaller in sectors of high financial vulnerability than sectors
of low financial vulnerability. For instance, under most measures of financial vulnerability,
the difference in the high financial vulnerability sectors is less than half of that in the low
financially vulnerability sectors in our data. These empirical findings are consistent with our
model’s theoretical predictions and suggest that the financial advantages of MNCs are an
important factor affecting firms’ productivity in host countries.

Next, we study related policy implications in a two-country model where FDI firms have

financial advantages relative to local ones. Many emerging markets provide tax benefits

4The dataset and measures of firm productivity and sector-level financial vulnerability are widely used in
the literature.



to attract foreign investment based on MNCs’ productivity advantages. However, financial
advantage is also an important factor in driving FDI flows. For instance, Alquist et al.
(2019) document that easing the target’s credit constraints is an important reason for foreign
acquisitions in emerging markets. We construct a two-country model to study the effects of
FDI tax policies and financial market reform on the aggregate productivity and welfare in
the host country when FDI firms have financial advantages over local ones. The model is
modified from those in Manova (2012) and Bilir et al. (2019), which were built on the works
of Melitz (2003) and Helpman et al. (2004). In our model, FDI firms are on average more
productive than local firms in the host country, but have lower cutoff productivity than the
local firms due to financial frictions in the host country. We show that the host country’s
welfare is determined by the aggregate productivity of FDI and local firms, the product
varieties available to the households and the transfers from the government to households in
the host country.

We first calibrate the tax rates to match the FDI tax policies in China, under which FDI
firms pay lower corporate and value added taxes than local firms. Then, we remove the tax
benefits of FDI firms while the total government revenues (and transfers to the household)
are kept constant. In our benchmark model, the average productivity of local firms and FDI
firms in the host country displays a humped shape: it first increases when we raise the tax
rate of FDI firms as the cutoff productivity of FDI firms rises with the tax rate. This finding
suggests that tax benefits offered to FDI firms actually reduce the average firm productivity
in the host country because such policy attracts FDI firms who have even lower productivity
than local firms, which is exactly the opposite to the purpose of such policies. Of course,
the average productivity and welfare decrease when the host country taxes too heavily on
FDI firms because high-productivity FDI firms may exit the host country if the tax rate is
too high.

If we interpret taxes broadly as barriers to FDI, our findings highlight the tradeoff in



determining restrictions/subsidies for FDI firms in countries with underdeveloped financial
markets. On the one hand, emerging markets should remove barriers and even provide
additional incentives for high-productivity FDI firms to enter. On the other hand, low-
productivity firms may take advantage of the universal subsidies offered to FDI firms, which
even decreases the aggregate productivity and welfare of host countries. This is particularly
problematic when FDI firms have even lower cutoff productivity than local firms because of
their financial advantages. Faced with this problem, some emerging markets such as China
have adopted policies to ensure that FDI firms introduce advanced technology and manage-
ment skills to their countries. For instance, China employed performance requirements to
control for the quality of FDI firms and some tax exemptions were only provided to FDI
firms that met certain performance requirements before China’s accession to the WTO in
2001.5

In our second policy analysis, we investigate whether emerging markets can increase
welfare by simply improving the quality of their financial markets. The financial market
improvement is proxied by a decrease in the default rate in our model, which tends to
capture a better quality of financial institutions in screening and monitoring borrowers. We
find that the financial market improvement may have to be combined with tax reforms to
increase the host country’s welfare. The improvement of financial market efficiency reduces
the disadvantages of local firms relative to FDI firms. As a result, local firms with lower
productivity can enter the market when the host country’s financial market becomes more
efficient. It reduces the average productivity in the host country, but increases its product
varieties. The overall welfare effect depends on which effect dominates. We show that
distortionary taxes imposed to finance FDI subsidies in the host country can repress the
increase in product varieties such that its welfare even decreases when the financial market

efficiency improves.

5China had to abandon the policy of performance requirements after 2001 to meet WTO regulations.



Our paper contributes to several strands of literature. First, it is related to the literature
that studies the role of FDI in alleviating the effects of domestic financial market imperfec-
tions because of MNCs’ easy access to foreign capital markets. For instance, Manova et al.
(2015) find that foreign affiliates and joint adventures in China perform better than local
firm in export, especially in financially vulnerable sectors. Lin and Ye (2018) document that
FDI firms in China provide more trade credits than local firms during tight domestic credit
periods. They also find that a favorable global liquidity shock can amplify FDI’s trade credit
provision. We contribute to this literature by examining the effect of FDI firms’ financial
advantages on firm productivity in host countries. Second, our paper expands the empirical
studies on MNCs’ financial advantages in driving FDI flows such as Wang and Wang (2015)
and Alquist et al. (2019). We provide additional empirical evidence for FDI firms’ financial
advantages and conduct counterfactual policy analysis in a two-country model. Finally, our
study is related to the research on optimal FDI subsidy policies such as Chor (2009) and
Han et al. (2020). We contribute to the literature by highlighting the possibility that such
policies might attract low-productivity FDI firms, although they are designed to obtain the
ones of high productivity.

The remainder of the paper is organized as follows. Section 2 presents a partial equilibri-
um model and reports the empirical support to the model’s prediction. Section 3 describes a

general equilibrium model and conducts counterfactual policy analysis. Section 4 concludes.

2 Model Predictions and Empirical Evidence

This section presents a partial equilibrium model of small open economy (SOE) to highlight
the role of financial constraints in determining the cutoff and average firm productivity in
the host country. We derive two testable predictions and provide empirical evidence from

the firm-level data of China to support these model predictions.



2.1 Predictions from an SOE model

In this model, the representative household maximizes a Cobb-Douglas aggregate:

() (er)™

Y=o

where aggregate consumption, Y, serves as a numeraire. C* is a CES aggregate of differen-
tiated goods produced by local and FDI firms, and C* is an aggregate of imported goods,
which is exogenously given in this partial equilibrium model. v captures the consumption
home bias toward domestically produced goods relative to imported goods. Each sector has
two types of Home firms: domestic firms of mass M and FDI firms of mass M’.5 These
firms produce differentiated goods in the Home country and are indexed by w and w*. Let
Q and Q! be the set of domestic and FDI firms, respectively. The CES aggregate, CH | takes

the form of

P

o - ([ ], o)

where y?(w) is output from a Home local firm w and y/(w*) is output from an FDI firm w*.

From the above CES aggregate, we obtain the demand for local and FDI firms

v = () R%)“ ”YJFY*} Y (w) = (”’S‘J*))*o {(%)Ul uY+Y*] ,

and the aggregate price index

1

1=P = (PH)V (PF)lfu’ PH _ [waQ <pD(w))1*U dw + fw*eQI (pl(w*))lia dw*} T ’

6The mass of firms is exogenous in this simple model. We relax this restriction later in our two-country
model when we conduct counterfactual policy analysis.



where the price index P is given as unity and o = yos Y™ is the exogenous foreign demand
and P! is the exogenous price index for imported goods. In the following, we replace the
firm index w and w* with its productivity level z and z*.

Each local firm has to pay a fixed entry cost F'” in labor units before it can draw its
productivity, z, from a distribution G(z). Likewise, each FDI firm pays F! units of labor
upon entry before it draws its productivity, z*, from a distribution G*(z*). The fixed entry
cost has to be self-financed by firms. After drawing its productivity, each firm can decide

whether to produce. If it chooses to produce, it has to pay additional fixed production costs

in each period:

P for domestic firms,
I for FDI firms.

It is assumed that ff > fP holds, reflecting higher operational costs by FDI firms than local
firms as discussed in Alquist et al. (2019). If the firm decides not to produce, it exits the
market.

We introduce financial constraints to local firms following Manova (2012). A fraction
of the fixed production cost, (fPW, has to be financed externally, where ¢ € [0,1] is a
constant and W is wage. A fraction of the entry cost, xFP?W, needs to be provided as a
collateral for the external finance with x € [0,1]. Parameters ¢ and y indicate the sectoral
level financial vulnerability. Firms are more financially vulnerable if they are in a sector
that depends more on external finance (larger ¢) or has less tangible assets for collateral
(smaller x). Each local firm pays back its loan with an amount of z(z) by a probability of
A€ (0,1). If a firm defaults (with a probability of 1 — \), its collateral goes to the lender.
The parameter A usually reflects the quality of financial institutions: a higher A indicates

less frictional financial markets.



Given the demand function, each domestic firm maximizes its expected profit:

72(2) = ()P () — 2”(2) — (L= OFPW = Aa(z) — (L= A FW, )

where a superscript D denotes domestic firms in Home. The profit maximization of local
firms is subject to two conditions. First, the operational profit must be larger than the
promised loan payment:

PP ()~ oy ()~ (L= QFPI 2 2(2) ¢

Otherwise, the firm will choose not to produce. The second condition states that the bank’s

expected income is greater than or equal to its costs:
Az (z) + (1 = N FPW > ¢ fPw, (3)

where the condition is binding in the equilibrium because the banking sector is assumed to
be competitive.

For simplicity, we assume that no financial constraint exists for FDI firms because they
can gain access to credits from international financial markets and parent companies. Bilir
et al. (2019) assumes that FDI firms also face financial constraints and Desbordes and
Wei (2017) documents empirical evidence that FDI firms might require local credit. Our
results can be interpreted in a relative term, rather than in an absolute term. We interpret
the financial constraint of domestic firms as the wedge between domestic and FDI firms’
borrowing constraints.

Substituting out demands and pricing rules in firms’ variable profits, we obtain

20 = - = 2 () (G5) e e @

c—1\ z c—1



for local firms and

# ) =0 - e = 2 () (5) e e e
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for FDI firms. FDI firms’ periodic profits are given by m!(z*) = 7/ (2*) — fIW.
Condition for cutoff productivity: Firms choose to produce only when their pro-
ductivity is above a threshold. Let ZP be the productivity cutoff of domestic firms. From

equations (2) and (3), we can derive the entry condition for a marginal domestic firm:
L)) T[T Y = (- OfPW 4 (27)
= fPW + (L =)W (¢fP - xFP)  (6)
> fPW.

N

The last inequality is from the assumption that the loan amount is larger than the collateral:
CfPW > xFPW.

Let Z! be the productivity cutoff for FDI firms. The zero-profit condition for a cutoff FDI
firm implies that the variable profit of the firm equals the fixed production cost: 7 (Z7) =

fIW. Substituting equation (5) to this entry condition, we have:

S ()G e e "

oc—1 c—1

Dividing equation (6) by (7), we have:

(27 2 G0 )
71 B f1 ’
where o > 1.

It is straightforward from equation (8) that the productivity cutoff of FDI firms is higher
than that of domestic firms (g—llj < 1), if domestic firms do not face financial constraints (A =
1). In contrast, if FDI and domestic firms have the same fixed production cost (ff = f),

financial frictions in the host country will raise the productivity cutoff of local firms above

10



that of FDI firms. The above results indicate that our model has two offsetting effects on
productivity cutoffs of domestic and FDI firms. The higher fixed production cost faced by
FDI firms (f! > fP) increases the cutoff for FDI firms, while the financial friction imposed
on the local firms (0 < A < 1) raises the cutoff for local firms. If the latter effect is stronger

than the former, FDI firms can have lower cutoff productivity than local firms (ZZ—]? > 1).

Proposition 1. If J}—? + % (CfD — XFD) > 1 holds, the productivity cutoff of FDI firms
1s lower than that of domestic firms. The condition is more likely to hold in the sectors that

are more financially vulnerable (larger ¢ or smaller x ).

Proposition 1 is directly from equation (8). Note that % (C fP —xFP ) increases with
¢ and decreases with x. Therefore, the sectors that are more financially vulnerable are
more likely to meet the condition in Proposition 1. This is the first prediction that we will
empirically test in Section 2.2.

Condition for average productivity: Assume that the productivity of domestic firms

and FDI firms follow Pareto distributions, given by:

G(2)=1—(z2pin)"27",  G*(2)=1—(2},,)" 277,

where n > ¢ and n* > 0. In addition, we assume that n* < 7, which implies a fatter tail
for the productivity distribution of FDI firms than domestic firms. This assumption is used
to capture the empirical patterns that most FDI is from advanced economies to emerging
markets and FDI firms have higher average productivity than local firms.

Given the above productivity distributions, we can derive average productivity for do-

mestic firms (ZP) and FDI firms (Z7):

1 1 1
D © _g-1_dG(z) |1 _ |_J(ZP) |t _ =1 7D
z7 = UZDZ 17G(ZD)] = [17G(ZD)} = [n—gﬂ] zZ7,
1 1 1
51 o 00 g dG*(2) o—1 . J*(ZI) o—1 o * o—1 I
A [ 71 % 1170*(21)} = [ka*(zf)] = |:77*1]<7+1} Z".



From the above equations, we have:

2_ n* —o+1) ﬁZ_D 9)
7 |nr(p—o+1) zt’

which shows that the ratio of average productivity of domestic and FDI firms equals the

1
n(n*—0+1)} o-1

corresponding ratio of productivity cutoffs multiplied (ZZ—L,)) by a constant, [n* ot 1)

Given the assumption that o < n* < 7, we have [%} ' <1 and ZZ_]; < ZZ—? As a
result, FDI firms can have higher average productivity than domestic firms (% < 1), even
though they have lower cutoff productivity (ZZ—? > 1). Because the average productivity
is proportional to the cutoff productivity, similar to Proposition 1, the average productivity

advantages of FDI firms relative to domestic firms are smaller in financially more vulnerable

sectors.

Proposition 2. The average productivity of FDI firms is higher than that of domestic firms if

_ 1
%_? = [%} o ZZ—? < 1. This condition can hold even when FDI firms have lower cutoff

productivity than domestic firms (ZZ—? > 1) as in Proposition 1, because 0 < [%} o
1 under the assumption that 1 < o < n* < n. The average productivity advantages of FDI
firms relative to domestic firms are smaller in more financially vulnerable sectors as ZZ—?

increases with financial vulnerability.

2.2 Empirical evidence from Chinese firm data

In this subsection, we provide empirical support for the predictions in Propositions 1 and 2.
Our main dataset contains firm-level data from the Annual Surveys of Industrial Production
(ASIP) by the National Bureau of Statistics of China, which is widely used in the literature.”

We will briefly describe the data and leave the details in Appendix A.1.

"Examples of studies using the dataset include Bai et al. (2017), Wang and Wang (2015), Kee and Tang
(2015), Manova et al. (2015), Ma et al. (2014), and Lu (2010), among others.
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2.2.1 Data

The ASIP dataset covers all state-owned and private manufacturing firms with sales greater
than 5 million RMB (approximately 600,000 dollars at the exchange rate of 2000) between
2000 and 2007. On average, there are 120,000 firm-level observations each year. The dataset
contains detailed information about each firm’s balance sheet and income statement, from
which we can calculate its FDI share and productivity.

The balance sheet data includes disaggregate-level information on the ownership of capital
(e.g., government collective, corporate, special districts, foreign, etc.). Thus, we can calculate
the FDI share of each firm, which is measured by the share of capital from Hong Kong,
Macau, Taiwan, and foreign countries. Firm productivity is calculated following Ackerberg
et al. (2015) and re-scaled around industry productivity mean and divided by industry
productivity standard deviation.® The dataset also includes basic information on firms, such
as registration type, start year, location, operating status, and total employment that can
be used to control for firm and location specific characteristics. For instance, the location
information of the firm enables us to find out whether it is in a special economic development
zone.

In our empirical exercises, we only include firms that enter the market after 2002 because
China had strict restrictions on FDI firms before it joined the WTO in 2001. China ini-
tially imposed performance requirements on all foreign firms entering the country. Foreign
firms were required to meet certain specified goals to qualify for investing in China, such as
promoting the country’s technologies and exports. Before China joined the WTO, it only
opened to foreign investors a limited number of industries that were considered strategically
important for China such that the country could benefit strongly from foreign technologies

(e.g., automobiles). Therefore, it was difficult for foreign firms with only financial advantages

8Examples of using this method to calculate the firm productivity include Wang and Wang (2015), Alfaro
et al. (2013) and De Loecker and Warzynski (2012), among others.
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to invest in China because of the performance requirements. The performance restrictions
were removed when China joined the WTO in 2001 and more industries were opened to
foreign investors. As a result, FDI inflow to China increased dramatically after 2002 (Figure
1) and the newly entered FDI firms may match our model better than those that entered
China before 2001.

Five sector-level measures for the financial vulnerability are employed in our exercises
following Manova et al. (2015) and Alquist et al. (2019): (i) external finance dependence,
(i) inventory ratio, (iii) R&D ratio, (iv) asset tangibility, and (v) trade credit. Financial
vulnerability is positively correlated with external finance dependence, inventory ratio, and
R&D ratios but negatively correlated with asset tangibility and trade credit. These five
measures are described in Table 1 and calculated from the data of all publicly traded firms
based in the U.S.? Using the U.S. data ensures that the financial vulnerability measures
are not endogenously determined by China’s level of financial development. Indeed, these
measures are intended to capture the features inherent to the nature of the manufacturing
process, which is supposed to be the same across countries.'® Each financial vulnerability
variable is measured by the median among all firms in the sector and are available for 3-digit
ISIC sectors. We match them with the 4-digit Chinese industry code in our dataset. To
match firms with financial vulnerability variables, we first map the 4-digit Chinese industry
code of each firm to the 3-digit ISIC-Rev.3 industry code according to the contrast table
provided by the Ministry of Commerce of China.!’! Next, the 3-digit ISIC-Rev.3 industry
code is mapped to ISIC-Rev.2 industry code according to the concordance table of the

United Nations.!? Then, we can match the sector-level financial vulnerability variables with

9 The raw data of U.S. firms are obtained from Compustat’s annual industrial files. More details about
these measures are included in Appendix A.1.2.

0Consistent with this argument, those measures display more cross-sectoral variations than cross-firm
variations within a sector.

"' Matching details can be found at http://www.fdi.com.cn/industry/IndustryEn.html.

12Details can be found at: http://unstats.un.org/unsd/cr/registry/regso.asp?Ci=1&Lg=1.
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the firms.

The five measures are not highly correlated, which indicates that they capture different
dimensions of financial vulnerability. Following Manova et al. (2015), we calculate the
first principal component (FPC) of the five indicators and use it as our preferred proxy for
each sector’s financial vulnerability. Manova et al. (2015) argue that FPC provides a cleaner
index of financial vulnerability than each individual measure because the individual measures
might be correlated with industrial characteristics unrelated to financial frictions. The FPC
index has a positive loading on external finance dependence, inventory ratio, and R&D ratio,
and a negative loading on asset tangibility and trade credit. The sign of the loading on each
measure is consistent with the implication of the measure of financial vulnerability. In the

end, FPC accounts for 45.9% of the variance for all five measures.

2.2.2 Empirical results

We compare the productivity of FDI and domestic firms using the following benchmark

model to test the entry condition in our theoretical model:

Productivity yipy = o + BF DIy + yFirmeontroly + v + Y + Ve + € fipt (10)

where the subscripts f, ¢, p, and t refer to firm, industry, location, and year, respectively.
The dummy variable F'DIy;, equals one for firms whose FDI share is equal to or greater
than 10%.'® The firm controls (Firmcontrols;) include firm size, the export share in total
sales and an economic zone dummy indicating whether the firm is located in an economic
zone. The fixed effects at the industry, location (province), and year levels are also included,
which are represented by 7;, 7,, and 7; respectively.

The prediction in Proposition 1 pertains to the cutoff productivity of FDI and local firm-

13We try different definitions of FDI firms, such as changing the cutoff value of the FDI share and using
the registration type of the firms. The results remain qualitatively unchanged. Our results also hold up if
we use the FDI share in the regression directly.
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s. Therefore, we need to compare the productivity of FDI and local firms at the bottom
of the productivity ranking in each type of firms. To achieve this goal, we employ quantile
regressions to show that in financially more vulnerable sectors, FDI firms at the bottom of
productivity ranking (around the cutoff productivity) are more likely to have lower produc-
tivity than their domestic counterparts.

Panel A of Table 2 reports the results when the financial vulnerability is measured by
FPC. In the high financial vulnerability sector (top 25% of FPC), we find that the coefficient
estimate of FDI dummy is significantly negative (at the 5% or 1% significance level) for firms
at the bottom 20% of productivity, indicating that FDI firms have even lower productivity
than local firms. In contrast, the evidence for the low financial vulnerability sector (bottom
25% of FPC) is much weaker, which is consistent with our Proposition 1. In both the
low and high financial vulnerability sectors, the coefficient estimate of FDI dummy turned
significantly positive for 50% and higher quantiles, thereby suggesting that productivity
distribution of FDI firms may have a fatter tail than that of local firms.

The above findings also hold for most other measures of financial vulnerability as shown
in Panel B of Table 2. In this panel, we report the results of the 15th percentile for the
other five measures of financial vulnerability. In four of these five measures, the coefficient
estimate of FDI dummy is significantly negative in the high financial vulnerability sector, but
not for the low financial vulnerability sector. These findings strongly support the predictions
in Proposition 1.

We employ the OLS regressions to test the predictions on the average productivity in
Proposition 2. Table 3 shows the coefficient estimates of the FDI dummy in the sectors of
low and high financial vulnerability under different measures of financial vulnerability. The
coefficient estimate is significantly positive in the sectors of low financial vulnerability under
all six measures of financial vulnerability and in the sector of high financial vulnerability

under five out of six measure of financial vulnerability. These results suggest that FDI firms
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are on average more productive than local firms, even though they have lower cutoff produc-
tivity than local firms in financially vulnerable sectors. In addition, the coefficient estimate
of FDI dummy is much smaller under four out of six measures of financial vulnerability for
the sector of high financial vulnerability than the sector of low financial vulnerability, which
is consistent with the predictions of Proposition 2. In particular, under our favorite measure
of FPC, the coefficient estimate for the sector of high financial vulnerability is less than
half of that for the sector of low financial vulnerability, and the difference is statistically

significant at the 1% level.

3 Policy Analysis in a Two-country Model

In this section, we study the policy implications when FDI firms have funding advantages

relative to local firms in a two-country model.

3.1 Model description

Figure 2 shows the model structure. There are two countries, Home and Foreign (H and
F), and each country has two sectors. Sector 0 provides a constant returns-to-scale homo-
geneous good, which serves as a numerdire in each country, while the other sector produces
differentiated goods. The two countries are almost symmetric, and we focus on the Home
country to describe the model when it causes no confusion. The only asymmetry is that
Foreign firms can open subsidiaries in the Home country, while Home firms only operate in
their own country. This setup is used to capture the fact that most FDI is from advanced
economies to emerging markets. The detailed description of the Foreign country can be
found in appendix A.2.

The representative consumer in the Home country derives utilities from the homogeneous
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good and the aggregate composite of differentiated goods:

V= (1)0090019, (11)

where V' is the utility function of the Home consumer, Cj is the consumption of the homoge-
neous (numerdire) good, and C} is the composite consumption of differentiated goods with
0o+60=1and & =6,%0-.

(' is a CES aggregator of the composites of domestic and imported goods:

(o) ()™
W) -

Cr = (12)

where C* and C* are the composites of Home goods and imported Foreign goods, respec-
tively. Parameter v > 0.5 captures the degree of consumption bias toward local goods.!* C'
and CF are, respectively, the CES aggregators of locally-produced products and imported

goods:

O = (fuea [1P @) o+ [ [y @) )
CF = (fyreqr [17* ()] du) 7,

where y” (w) is a good produced by a Home domestic firm w and y(w*) is a good produced by
a Home FDI firm w*. Note that the composite of locally-produced goods includes products
of both local domestic firms and FDI firms in Home. We refer to local domestic firms as

local firms in the rest of the paper when it causes no confusion. y?**(

w*) is an imported
good produced by a Foreign firm w*. Q and Q! denote the set of goods produced by the
local and FDI firms, respectively, in the Home country. Q* is the set of goods produced by

the firms in the Foreign country.

Labor is the sole factor of production and is immobile across countries. Given wage

14The presence of consumption home bias is consistent with the data and also essential to ensure the
existence of the unique equilibrium in our model.
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W and the transfer from government 7', the representative household maximizes its utility

subject to the budget constraint:

PC=WL+T, (13)

where C' is aggregate consumption given by C' = ®C,*(C,?, which is identical to the utility
V. P is the consumer price index and L denotes the labor supply.

Financially constrained Home local firms: There is a continuum of Home local
firms, each producing a different variety of Home goods with the production function y(w) =
zl(w), where each firm is indexed by w € €2, z is the productivity of firm w, and I(w) is the
firm’s labor input for production.

A local entrepreneur pays F” units of labor as a fixed cost to draw her productivity z
from a distribution of G(z). As is standard in the literature, z follows a Pareto distribution,
given by G(2) = 1 — (2pmin)"2 7" for z > 2z, withn >0 — 1 and 0 = l%p. After observing
her productivity, the entrepreneur can decide whether to produce. If she chooses to produce,
the firm needs to pay an additional fixed cost for production, f” units of labor. Otherwise,
she exits.

We assume that Home domestic firms are financially constrained as in Manova (2012)
and Bilir et al. (2019). A fraction ¢ € [0,1] of the fixed production cost, f”, has to be
funded externally, although the firm can finance the variable production cost internally. To
borrow the loan of ¢ fPW, Home local firms must pledge a collateral equal to a portion
x € [0,1] of the fixed entry cost F'P (a proxy for tangible assets) and promise to pay back
an amount of x(z) in home currency when the loan matures. After observing their revenues,
Home domestic firms redeem their loans with a probability A € [0,1]. The non-defaulting
probability A reflects the quality of financial institutions, such as the effectiveness of contract

enforcement or bank’s ability of screening and monitoring of borrowers: a higher A indicates
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better quality of financial institutions. In the case of default, the bank seizes the collateral
YFPW and the defaulting firm must replace it before it can obtain external financing in the
future.!® Firms face an exogenous probability (d) of exiting the market involuntarily.

The government imposes taxes on firms’ profits and revenues, which is captured by the
wedges 75 and 72 in the model.!® Given the above setup, a Home local firm with productivity
2 chooses price pP(2), quantity for local sales y”(z), quantity for exports y”%(z), labor input

IP(2), and loan payment x(z) to maximize its profit

D) —max 72 | VP A WPEHPRE) WP = W W
~ max 75 |

—Az(z) — (1 = \)xFPW

(14)

subject to
7 (2) = 770" (2) (yP(2) +yP ¥ (2)) = WIP(2) = fPW + (fPW > a(2), (14a)
Az(2) 4 (1 = N\ FPW > CfPW. (14b)

There are two constraints in local firms™ profit maximization. First, the firm’s operational
profit, #P(z), must be larger than or equal to the loan payment z(z) as in equation (14a).
Second, the constraint in equation (14b) requires the bank’s expected proceeds from the
debt contract to be greater than or equal to its costs. We assume that the banks operate
in a perfectly competitive market. As a result, the constraint in equation (14b) is always
binding.

Note that the ex-ante profit before the realization of the defaulting event, 7”(z), is
different from the ex-post profit of the firm that repays its debt, 7”(2). The additional cost

from the financial constraints drives out low-productivity firms that would produce without

15 Note that the defaulting firms do not exit the market. They stay in operation by replacing the collateral
seized by the bank.
16Qpecifically, taxes on the firms’ profits and revenues equal to (1 -8 ) and (1 —7P )7 respectively.
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such a cost. Financial frictions affect neither the optimal pricing of a firm nor its ex-ante

l1-0o
profit, which are given by P2 <1i> 1 and ”[;AEZ) =7k {z"_l (£> (l%> A— fD].

W T \pP) 2 o o

In the last equations, A denotes the market demand for the products produced by Home

domestic firms:

PH o—1 P PH* o—1 P*C*
A= (—) 1/9—0 +QL° ( ) (1—-v")0 ¢

w w W+ W+

Because financial frictions affect the ex-post profit of a non-defaulting firm, the cutoff pro-

ductivity for Home local firms, Z”, depends on the financing cost through

- (i) e

As the degree of financial market imperfection increases, i.e., the non-defaulting probability
A decreases, the cutoff productivity, Z7, increases as the external financing cost rises. The
cutoff local firms have to be more productive to cover the financing cost.

An unbounded pool of prospective domestic entrants into the production exist, and
the incumbents exit with an exogenous probability of §. Due to the free entry condi-
tion, the expected life-time operating profit of a potential entrant should equal the entry
=P (ZP) SFD

W = ToGD) where the average productivity of Home local firms is denoted by

cost:
= [f;% z"*l%} “'. The mass of Home local firms evolves according to the law of
motion: M = (1 — G(ZP)) M¥ + (1 — §)M. There are M*¥ mass of entrants who pay fixed
entry cost to draw their productivity but only (1 - G(zZP )) fraction of them successfully
enter the market after their productivity is revealed.

Financially unconstrained Foreign firms: Foreign firms also bear fixed entry and
production costs in the Foreign country, which are denoted by FP* and fP* in terms of

Foreign labor. In addition, Foreign firms can choose to establish subsidiaries in the Home

country via FDI after paying a fixed production cost f! in terms of Home labor. FDI firms
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face a higher fixed production cost every period than Home domestic firms: f! > fP.
The aggregate profit of all Foreign firms in terms of Foreign currency is given by the

following;:

1
/ 7% (2)dw* +/ ! (2)dw?,
w*eN* wreQ! €

where 77*(2) represents the profit of a Foreign local firm with the productivity z and 7/(2)
denotes the profit of a FDI firm. e denotes the nominal exchange rate, which is unity in our
model.

Foreign and FDI firms are financially less constrained than Home local firms because
firms in advanced economies usually have access to the credits from international financial
markets and FDI firms can also finance from their parent companies.!” For simplicity, we
assume Foreign and FDI firms face no financial constraint. These firms face a standard profit
maximization problem, which we leave to appendix A.2.

Equilibrium conditions and the cutoff productivity tradeoff: The model equi-
librium is defined by 18 equations for 18 endogenous variables. To save space, we leave the
equilibrium conditions to appendix A.2.2 and only discuss the main results in the paper.

In the general equilibrium model, FDI firms face a similar tradeoff between the financial
advantage and high fixed production cost similar to the partial equilibrium model in Section

2. The cutoff productivity of FDI firms can be lower than that of Home local firms if

() (P )
fI

I\NO
(:—‘5) > 1. In case 7§, = 7, the above condition is reduced to the
14

one in Proposition 1. Because o > 1, the condition is more likely to hold when the wedges

D In other words, FDI firms are more likely to have lower

satisfy the inequality: 7% > 7
cutoff productivity than Home local firms if their revenue tax rate is lower than that of the

local firms. It suggests that tax benefits to FDI firms in many emerging markets may attract

17See Bilir et al. (2019), Desai et al. (2007) and Manova et al. (2015) for discussions on FDI firm’s
financial advantages.
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FDI firms whose productivity is even lower than local firms, which is exactly the opposite of
what these tax policies are designed to achieve, that is, to attract high-tech and productive

MNCs.

3.2 Calibration

We calibrate our model by taking China as the Home country and the advanced economies
as the Foreign country. Table 4 presents the parameter values in our calibration and the
reasons for choosing these values.

Most parameter values are standard in the literature. Following Bernard et al. (2003),
the elasticity of substitution among differentiated goods is set to o = 3.8, which implies a
price markup of 36%. The exogenous exit probability § is 10%. The home-bias parameter v
is calibrated to match the empirical ratio of total Home import sales to total Home product
sales, 0.163, which is obtained from the Chinese Customs and firm data in 2000. We assume
that the Foreign country exhibits the same level of home bias in consumption (v* = v). The
Home labor endowment is normalized to be one and the Foreign labor supply is chosen to
match the empirical ratio of total Home export sales to total Home import sales, 0.184.

Following Alquist et al. (2019), we impose additional restriction on FDI. When Foreign
multinationals open subsidiaries in the host country, their productivity is reduced by a
factor o.'® The parameter « is calibrated to match the empirical ratio of total Home FDI
product sales to total Home product sales, 0.388. We apply the same lower bound for the
Pareto distribution of firm productivity in Home and Foreign, which is normalized to be
Zmin = Ziin = 0.20 as in Bernard et al. (2007). The dispersion parameter in Home, 7, is
set to 3.3 as in Bernard et al. (2003) and Bernard et al. (2007). The Foreign dispersion

parameter, n*, is calibrated to 3.15, such that the average productivity of FDI firms is higher

18 Tf a Foreign firm draws its productivity z in the Foreign country, then its productivity is reduced to az
with a < 1 when its subsidiaries run in the host country. The parameter o captures operational frictions
that MNCs face in the FDI host country.
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than that of the Home firms, though the cutoff productivity of FDI firms is lower than that
of the Home local firms. Figure 3 shows the firm distributions and cutoff productivities in

Home and Foreign.

Insert Figure 3 Here

For parameters of financial frictions, we assume that all fixed production costs have to
be externally financed ({ = 1). x is chosen such that banks can recover 30% of the collateral
when firms default and the value of the collateral is 1.2 times that of the total borrowing.
In each period, 30% of Home firms default on their debt (A = 0.70). The financial market
reform is captured by an increase in A\. Even though the literal interpretation of A is the
non-defaulting probability of domestic firms, we take A as a measure for the imperfectness
of Home financial markets in a broad sense. When A equals one, the local financial market
becomes a frictionless one as in the standard models. We choose A\ = 0.70, which is low
enough to ensure that the cutoff productivity of FDI firms is lower than that of local firms
as we find in the Chinese firm-level data.

The sunk entry cost is the same for Home and Foreign firms, which is equal to two units
of labor following Bernard et al. (2007). The fixed production cost of domestic firms in
Home and Foreign is set to 5% of entry costs. The fixed production cost of FDI firms is
assumed to be higher than that of local firms due to additional transaction costs. It is
calibrated to match the empirical ratio of tangible assets between FDI firms and local firms,
1.115, which is presented in Table A.3 in the appendix. The fixed production cost mainly
consists of the depreciation of tangible assets, interest expense, and utility costs. Because
asset depreciation accounts for most of the fixed production costs, we use the tangible asset
ratio as a proxy to pin down the ratio of fixed production costs between FDI firms and local

firms.1?

19We assume the depreciation rate is the same across firms.
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Lastly, the wedges in the firms’ profit maximization problem are calibrated to match
the practice of corporate taxation in China. For Home local firms, we set 33% corporate
tax on profits and 17% value-added tax. Since intermediate inputs are absent from firms’
optimization problem in our model, the value-added tax is equivalent to the tax on revenues.
For FDI firms, we assume 15% corporate tax and 15% value-added tax due to tax incentives
to attract FDI. The empirical ratios and corresponding values from our calibration are shown

in the Table 5 while the other details are relegated to appendix A.3.2°

3.3 Counterfactual policy analysis

This section investigates the welfare effect of two policy changes. First, we raise the tax rate
of FDI firms in our benchmark model, while keeping the total government revenue constant.
In this case, the tax rate of local firms will also change endogenously when we adjust the tax
rate of FDI firms. This exercise examines the effect of removing tax benefits offered to FDI
firms (or even taxing FDI firms more than local firms) on the host country’s welfare. The
second exercise investigates the welfare effect of raising A, which simulates a financial market
reform that reduces the financial disadvantages of local firms. In these two exercises, we only
compare the equilibrium results of the benchmark model at different parameter values, which
represent the targeted policy changes. No dynamic path is considered in our analysis.

Welfare is measured by the representative household’s utility and the appendix (A.2.1)

20 The consumption weight on the homogeneous-good sector, g, is fixed at 0.07. We choose this number to
maximize the weight on the heterogeneous-good sector, which is the main focus of our counterfactuals, while
holding consumption and labor in the homogeneous-good sector positive in the equilibrium: Cy, Lo, C§, L§ >
0. If the weight, 6y, is too small or labor endowments, L and L*, are not large enough, then consumption
or labor allocation in the homogeneous-good sector, Cy, Lo, Cf, and L, can be negative, which implies
allocations are in disequilibrium.
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shows that the utility in equation (11) can be written out as

V o= dC,%C,? and

o = (02" (MHAF)7 9(L+%> . (16)

——— : ———
Productivity Effect Variety Effect Income Effect

Since the only purpose of homogeneous-good consumption Cjy in the model is to have a
common numeraire across countries and Cj has a small weight in total consumption, ignoring
Cp in our analysis will not affect our main results. Therefore, C; and welfare are determined
by the three effects in equation (16). First, welfare is positively affected by the composite
productivity (the productivity effect), ZHF , since higher productivity leads to more output
for consumption. The second effect (the variety effect) is from the composite mass of firms,
MHFE because the consumer loves the variety. The last one is from the income effect of the
household, L + % The household becomes better off if it receives more transfers from the
government, %

We study the equilibrium outcome of the three effects to a policy change of our interest

and the policy’s overall welfare effect in our model. In addition, we explore the factors

driving these three effects to develop intuitions behind our results.

3.3.1 Removing tax benefits of FDI firms

The tax benefits offered by emerging markets to FDI firms could be counter productive.
The tax benefits are usually offered to attract FDI inflows under the conventional wisdom
that FDI firms can promote the host country’s productivity. Under certain circumstances,
such a policy could be optimal because it boosts a country’s productivity by attracting
highly productive FDI firms to invest in the country. In addition, previous studies document

convincing microeconomic evidence of positive technology spillovers from FDI firms to local
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firms. We fully acknowledge these positive effects of FDI firms. However, whether the
tax benefits offered to FDI firms can achieve their intended goal if FDI firms have other
advantages such as low financing costs, rather than advantages in productivity, is less clear.
Figure 4 presents the results when the revenue tax rate of FDI firms is set at different
levels (from 15% to 55%). For each level of the FDI tax rate, we endogenously choose
the corresponding revenue tax rate of local firms such that government revenues (and the
transfers to household) remain the same as in our benchmark model. In each chart, the
horizonal axis displays the revenue tax rate of FDI firms and the vertical axis presents the
corresponding equilibrium outcome for the variables of interest. For instance, the top-left
subfigure shows the corresponding revenue tax rate of local firms when the revenue tax rate
of FDI firms is set at a level from 15% to 55%. The tax rate of local firms first decreases
because the tax revenue from the FDI firms increases with the tax rate hike on the FDI
firms. The government can lower the tax rate of local firms while keeping its total tax
revenue constant. However, the higher tax rate will also make more FDI firms exit from
the Home country, which reduces the tax base and the revenue. This effect will eventually
dominate and the Home government will have to increase the tax rate of local firms once
the tax rate of FDI firms exceeds a threshold (33%). Note that the change in the tax rate
is more moderate for local firms (between 12.6% and 17.0%), relative to FDI firms (from
15% to 55%) because local firms account for a bigger fraction of total output in the Home
country than FDI firms. Keeping the total tax revenue constant, a small change in the tax
rate of local firms can offset the effect from a much larger tax rate change for FDI firms.
We find that the tax benefits offered to FDI firms actually reduce the total productivity
of the host country (Z HEY in our model. The productivity effect displays a hump-shaped
pattern in the left subfigure of the second row in Figure 4: ZHF first increases if we remove
the tax benefits offered to FDI firms and remains true even when we start to tax FDI firms

more than local firms. However, ZHF eventually declines with the tax rate of FDI firms
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when the tax rate is higher than 33%.
The hump-shaped pattern of the productivity effect is due to two reasons: the increase
in FDI firms’ cutoff productivity and the change in the market share of FDI firms. Recall

that the total productivity of the consumption composite in Home is defined as

log (ZHF> = vlog <§D[> + (1 —v)log (ZD*> , (17)

which states that the total productivity of home consumption bundle is the average produc-
tivity of Home firms (both local firms and FDI firms, ZP!) and foreign firms (ZP*). This
result is intuitive because the home consumption bundle includes both products produced
by Home firms and products imported from Foreign. The tax rate change in Home has a
very small spillover effect on the foreign productivity, zb *, and the consumption bundle is

1

biased towards Home produced goods (v = 0.83).2! Thus, ZP* has a negligible effect on

ZHE We can safely ignore ZP* and focus our analysis of ZHF on ZPI.
ZP1 is determined by the tax rate, cutoff productivity, and mass of local and FDI firms

in Home. Note that ZP7 is defined by

1

27 = g (1 (27) o () )| (18)

where ZP and Z! are the average productivity of Home local firms and FDI firms, respec-
tively. The average productivity of Home firms (EDI ) is the weighted average of local-firm
productivity and FDI-firm productivity with the relative mass of these two types of firms
being the weight. We show in the online appendix (Section A.2) that the average produc-
tivity of local and FDI firms are linear functions of the corresponding cutoff productivity:

*

— ~ e
ZP = [n—gﬂ} o ZP, and Z! = [n*jgﬂ] o aZ!, where ZP and aZ! are the cutoff produc-

21 The productivity in Foreign actually decreases in the model when the tax rate of FDI firms increases.
Please see appendix A.2.2.3 for details.
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tivity for local and FDI firms, respectively. As discussed in Section 3.1, the tax benefits of
FDI firms reduce their cutoff productivity relative to that of local firms. When we increase
FDI firms’ tax rate, their cutoff productivity rises substantially as shown in the right sub-
figure of the second row in Figure 4. In contrast, the cutoff productivity of local firms does
not change. As a result, the average productivity of FDI firms increases significantly while
the average productivity of local firms only changes slightly, mimicking the patterns of the
cutoff productivity of FDI and local firms.

Both the cutoff productivity and the after-tax wedges (7 and 7i) affect AR equation
(18). For instance, the cutoff productivity of FDI firms increases but the after-tax wedge
decreases when the tax rate of FDI firms increases. To understand the overall effect, the
right subfigure of the third row in Figure 4 shows the effective productivity measures that
augment the average productivity by the after-tax wedges: 77 ZP for Home local firms and
7L Z! for FDI firms. The effective productivity of FDI firms continues to increase with the
tax rate even after we take into account the after-tax wedge. The effective productivity of
local firms changes only moderately: it mainly traces the after-tax wedge (7 ZP ) as local
firms’ cutoff productivity stays almost constant.

Another important change in our counterfactual analysis is that the market share of FDI
firms declines because fewer FDI firms operate in the Home country if a higher revenue tax
rate is imposed on these firms. As shown in left panel of the third row in Figure 4. When
the market share of FDI firms shrinks, it pulls down the average productivity in the Home
country because the effective productivity of FDI firms is higher than that of local firms as
shown in the right subfigure of the third row in Figure 4. Therefore, we have two offsetting
effects from raising the tax rate of FDI firms. Given the market shares of local and FDI
firms, raising the tax rate of FDI firms will increase the aggregate productivity in the Home
country as the cutoff and effective productivity of FDI firms rise substantially. However, the

decrease in the market share of FDI firms will reduce the average productivity of the Home

29



country. As a result, the aggregate productivity in the Home country shows a humped shape
when we adjust the tax rate of FDI firms.

Welfare consists mainly of three components: the productivity effect, the variety effect,
and the income effect. The income effect is constant in this exercise. The productivity effect
displays a humped shape and the variety effect is concavely increasing. Overall, the welfare
also has a humped shape similar to the productivity effect as shown in the last subfigure of
Figure 4.

The above analysis highlights a trade off faced by the FDI policy. On the one hand,
the policymakers would like to provide tax and other benefits to attract high-productivity
foreign firms in order to boost the domestic average productivity. On the other hand,
the low-productivity foreign firms will also take advantage of these policies. As we show,
the FDI firms could even have lower productivity than local firms if the host country’s
financial markets are underdeveloped. In this case, some FDI firms with low-productivity
are subsidized by taxing high-productivity local firms, which defies the purpose of such
policies.

Several previous studies also emphasize the quality of domestic financial sector as a crucial
factor for a country to derive the benefits of international capital flows.?? In particular, Alfaro
et al. (2004) document that economies with better-developed financial markets are able to
benefit more from FDI to promote their economic growth. They argue that technology
spillovers from FDI firms to local firms are financially costly and well-functioning domestic
financial markets help local firms with their financing to adopt new technology from FDI
firms. Similar empirical findings are also documented in Prasad et al. (2005) and Kose et al.
(2009). In this paper, we explore a different channel through which underdeveloped local

financial markets may undermine FDI’s benefits to the productivity of host countries. We

22More generally, the quality of the domestic financial markets plays a critical role for a country to benefit
from financial market globalization. See Kose et al. (2010) for a review of these studies.
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emphasize that FDI decision depends endogenously on local financial markets: inefficient
local financial markets may attract low-productivity FDI firms.2?

China adopted policies in the 1990s to alleviate the problem of attracting low-productive
FDI firms. In the beginning of the 1990s, China had very strong capital controls and several
FDI policy measures were adopted to ensure that FDI firms introduced new technology and
management skills to China. For instance, China used performance requirements to control
for the quality of FDI firms before its accession to the WTO in 2001. Policies, such as tax
exemption were also adopted to encourage FDI firms to transfer advanced technology to
China before 2001.2* Thus, FDI firms are more likely to have higher productivity than local
firms during this period. However, China went through capital account liberalization in the

2000s by removing restrictions on what sectors foreign firms can invest and also called off

the performance requirements.

3.3.2 Financial Market Reform under Tax Distortions

The financial disadvantage of local firms can be attributed to the financial market friction in
the Home country of our model. If the financial market is reformed to improve its efficiency,
will the reform definitely improve the Home country’s welfare? We examine this question
by changing the non-defaulting probability of local firms in our model, A. Financial market
efficiency improves when )\ increases.

Under the benchmark setup, the Home welfare displays a humped shape when A increases
from 0.5 to 1. Figure 5 presents our results, and the welfare of the Home country measured by
the composite consumption is displayed in the top left chart. The composite consumption
exhibits a humped shape, peaking when A is about 78%. Beyond this point, a further

improvement of the Home financial market efficiency can even reduce the country’s welfare.

ZBilir et al. (2019) find that financially advanced economies attract more affiliates of US multinationals,
which are usually more productive than FDI from other countries.
24See Long (2005) for more details.
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This counter-intuitive result can be attributed to the interaction between the financial friction
and tax distortions. If we decrease the profit tax of local firms, the humped shape of Home
country welfare flattens and the welfare increases with A. The top-right chart of Figure 5
shows the percent change of consumption relative to the benchmark model (A = 0.70) in
cases with different profit tax rates of 1 — 7.

The second row of Figure 5 and the left chart in the third row present the three effects
that determine the Home welfare: the aggregate productivity, ZHF , the aggregate measure of
product varieties, M#¥ and the lump-sum transfers to households, % When the financial
constraints of local firms improve, more local firms with low productivity can now enter the
market. As shown in the right panel of row three in Figure 5, the cutoff productivity of
local firms decreases with A\, dragging down the aggregate productivity, ZHF At the same
time, the entry of new local firms raises the product varieties, M ¥, which increases almost
linearly with A in Figure 5. The lump-sum transfers barely change and have a negligible
effect on the welfare. We can ignore this income effect in the analysis below.

Equation (16) reveals that the welfare is a linear function of the aggregate productivity
and is a concave function of the aggregate measure of product varieties. As a result, the
welfare is a concave function of \. In particular, it shows a humped shape in our benchmark
model because the decrease in the aggregate productivity dominates the increase in product
varieties when A is above 78%.

The aggregate measure of product varieties increases more strongly with A\ when the
profit tax rate of local firms is set to a lower level. The increase in the product varieties is
strong enough to offset the decreases in the aggregate productivity for all values of A when
the profit tax rate is low enough. In contrast, under our benchmark parameterizations, the
effects from the decrease in aggregate productivity dominate the increase in product varieties
for large A such that the welfare becomes a hump-shaped function of \.

To understand the role of the profit tax rate in driving our results, consider the labor
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market clearing condition in Home:

FD
L—-—Ly, = M(1 d

W) + M7+ M M (ZD> + M (21),

which states the labor in the heterogeneous goods sector is used for the fixed entry cost of

local firms (M (%)), the fixed production costs (M fP + M f!) and the production

of goods (MIP (ZD> + M1t (ZI>) From the free entry condition in the Home country, we

sFP_ _ xP(zZP) _ _p [1P(ZP) _
have =Gzpy = —ww— =70 | 5o

fP } For a given fixed entry cost, a decrease in the
tax rate (an increase in 7£) will reduce the average profit of each local firm, and therefore,
the average size of local firms. In other words, the decrease in the Home profit tax rate
increases the competition in the Home market. When the average size of Home local firms
is smaller, a given increase in A allows more home firms (or product varieties) to enter the
market.

Our results suggest that the financial market reform may have to be combined with tax
reform, that is, a reduction in the profit tax, to benefit the economy. Under a high profit tax
rate, the Home market is populated by relatively large firms. The financial market reform

may not benefit enough firms to guarantee an increase in social welfare.

4 Conclusion

Recent studies have explored the role of FDI’s financial advantages in driving FDI flows
and alleviating firms’ financial constraints in host countries. Convincing evidence that FDI
firms can improve export performance of host countries, provide funding (e.g., through trade
credit) to financially constraint local firms and relax financial constraints of foreign acquired
firms, is documented in the literature. These financial benefits complement the conventional

technology benefits that FDI firms bring to host countries, which have been widely studied
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in the literature.

In this paper, we emphasize that the financial advantages and productivity advantages
of FDI firms are interdependent and this interdependence has strong policy implications.
The financial advantages may allow FDI firms of low productivity to enter host countries.
We show both theoretically and empirically that the financial advantages of MNCs will
affect the relative cutoff and average productivity of FDI and local firms. Indeed, the cutoff
productivity of marginal FDI firms can even be lower than that of marginal local firms as
we show in the Chinese firm-level data. In this case, the policy of subsidizing FDI firms by
taxing local firms is highly counterproductive.

We acknowledge that our two-country model of policy analysis abstracts from many well-
documented benefits of FDI to host countries such as technology spillovers. A comprehensive
welfare evaluation of FDI policies requires a model that incorporates all benefits and costs

of FDI flows and the related policies, which we leave for future work.
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Table 1: Measures of Financial Vulnerability

Higher financial 25th 75th
Variable Definition' vulnerability if percentile | percentile
Y in the data | in the data
External U.S..mdustry medlan of Higher external
(capital expenditure-cash
finance . . finance -0.27 0.06
dependence flow)/ caplt'al expenditure dependence
for the period 1980-1999
U.S. industry median of .
llrzi\zfieontory inventory /sales for the invelilogliferratio 0.13 0.18
period 1980-1999
U.S. industry median of .
R&D ratio R&D expenditure/sales for nghei'R&D 0.01 0.02
the period 1980-1999 ratio
U.S. industry median of Smaller
Tangibility fixed asset/total asset for taneibilit 0.20 0.40
the period 1980-1999 Angibity
U.S. industry median of Smaller trade
Trade credit | account payable/total asset . 0.05 0.08
for the period 1980-1989 credit
First
principal Linear combination of the Larger FPC 0.79 0.79
component above five measures
(FPC)

Note: T-See Kroszner et al. (2007) and Fisman and Love (2003) for details.
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Table 2: Results of Quantile Regressions

Panel A: Results for First Principal Component

Low financial vulnerability

High financial vulnerability

Quantile (%) Coef. s.e.  No. obs. Coef. s.e.  No. obs.
) —0-106™*  0-034 48136 |—0-153*** 0-026 58895
10 —0-039* 0-023 48136 |—0-094*** 0-018 58895
15 —0-006 0-018 48136 |—0-055"** 0-015 58895
20 0-020 0-017 48136 |—0-033** 0-013 58895
25 0-033** 0-016 48136 |—0-007 0-012 58895
50 0-113***  0-014 48136 0-060***  0-012 58895
75 0-164**  0-016 48136 0-094***  0-013 58895

Panel B: Results of the 15th Percentile for other FV measures

Low financial vulnerability

High financial vulnerability

FV measure Coef. s.e. No. obs. Coef. s.e. No. obs.
R&D ratio 0-006 0-011 102433 |—0-075*** 0-019 43868
Trade Credit —0-018 0-014 56139 |—0-002 0-015 61354
External Fiance —0-013 0-018 38673 |—0-066""* 0-017 48656
Inventory ratio —0-030 0-019 41304 |—0-052*** 0-013 66087
Tangibility 0-039** 0-019 46775 |—0-061*"* 0-015 48451

Note: The financial vulnerability in Panel A is measured by the first principle com-
ponent (FPC). Panel B shows the results of the 15th percentile for other measures
of financial vulnerability. The low and high financial vulnerability refers to the bot-
tom and top 25% of each financial vulnerability measure, respectively. The sample
includes all firms that entered the market between 2002 and 2007, after China’s ac-
cession to the WTO. The reported coefficient estimate is for the independent variable
of FDI firm dummy. Control variables include firm size, export ratio, economic zone

dummy, and industry, province, and year fixed effects.
statistical significance at the 10%, 5% and 1% levels respectively.
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Table 3: Coefficient of firm productivity on FDI firm dummy in different sectors for new entrants

Low financial vulnerability High financial vulnerability x>

Coef. s.e.  No. Obs. Coef. s.e. No. Obs.
R&D ratio 0-047***  0-008 102443 0-059***  0-012 43868 0-73
Trade Credit 0-037***  0-009 56139 0-063***  0-010 61354 0-05**
External Fiance 0-027** 0-012 38673 0-011 0-011 48651 1-47
Inventory ratio 0-091***  0-012 41304 0-044***  0-009 66083 9-52***
Tangibility 0-068***  0-012 46775 0-018* 0-011 48442 15-93**
First Principal Component  0-083**  0-011 48136 0-038***  0-010 58895 8-66™**

Note: By definition, the low financial vulnerability refers to the bottom 25% of external finance, inventory
ratio, R&D ratio and first principle component, and the top 25% of asset tangibility and trade credit. The high
financial vulnerability follows the opposite: the top 25% of the first three and the bottom 25% of the last two.
The sample includes all firms that entered the market between 2002 and 2007, after China’s accession to the
WTO. The reported coefficient estimate is for the independent variable of FDI firm dummy. Control variables

include firm size, export ratio, economic zone dummy, and industry, province, and year fixed effects.

*** denote the statistical significance at the 10%, 5% and 1% levels respectively.
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Table 4: Calibrated Parameters for the two-country model with financial frictions

Parameter Description Value Source
o= 1% Substitutability between differentiated goods 3.80  Bernard et al. (2003): Monopoly markup —Z5 =
1.36, i.e. 36.0%
§ Exogenous exit probability 0.10 10% job destruction per year
v, v* Home and Foreign consumption bias 0.83 Target nggﬁhg%?%ig&%%ﬁin =0.163
L Labor endowment of Home country (FDI re- 1.00 Normalization
ceiver)
" . Total Home Exports _
L Labor endowment of Foreign country (FDI — 1.49 Target Total Home Tmports — 1.184
sender)
- . : . Total Home FDI Production _
a Productivity loss of MNCs in the FDI-host 0.48 Targ.et Total Home Production = 0.388, 52%
country loss in productivity of MNCs in the host country
Zmins Zpmin Lower bound in Pareto distribution for Home  0.20 Normalization: Bernard et al. (2007)
and Foreign firms
n Dispersion in Pareto distribution for Home 3.30  Bernard et al. (2003)
firms
n* Dispersion in Pareto distribution for Foreign  3.15 Higher average productivity of FDI firms than local
firms firms
A Probability at which domestic firms do not de- 0.70  Lower cutoff productivity of FDI firms than local
fault firms, 30% of default probability
¢ Working capital fraction, i.e. the portion of 1.00  All fixed production costs must be externally fi-
fixed production costs that the local firm must nanced.
finance externally
D
X 30% recovery rate times 1.2 leverage ratio 0.02  30%x1.2x CFf—D: ¢fP is total borrowing and F% for
normalization.
FP Fixed entry costs for Home firms 2.00  Normalization: follow Bernard et al. (2007) and
choose 2 units of labor.
Ji Fixed production costs for Home firms 0.10  Bernard et al. (2007) : 5% of sunk entry costs
I
Vi Fixed production costs for FDI firms 0.11 J{—D = 1.1150, the ratio of tangible assets between
FDI and local firms
FDx* Fixed entry costs for Foreign firms 2.00  The same value with FP is assumed.
fo* Fixed production costs for Foreign firms 0.10  Bernard et al. (2007) : 5% of sunk entry costs
D Wedge on profits of Home local firms 0.67  33% corporate tax on profits of local firms
Ty Wedge on revenues of Home local firms 0.83 17% value added tax on local firms
Té Wedge on profits of Home FDI firms 0.85 15% corporate tax on profits of FDI firms
Ty, Wedge on revenues of Home FDI firms 0.85 15% value added tax on FDI firms
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Table 5: Empirical Target Moments for Calibration

Year Total Exports _ Total Exports Total Imports Total FDI Production Total FDI Production
Total Imports Total Domestic Sales Total Production Total Production Total Production
(Foreign Capital > 10%) (Foreign Capital > 25%)

2000 1.184 0.2333 0.163 0.388 0.343

2001 1.171 0.2229 0.144 0.400 0.364

2002 1.187 0.2422 0.141 0.411 0.376

2003 1.070 0.2527 0.156 0.432 0.401

2004 1.007 0.2911 0.160 0.468 0.441

2005 1.066 0.2809 0.154 0.461 0.430

2006 1.224 0.3010 0.321 0.471 0.443

2007 1.275 0.2857 0.288 0.457 0.430

Model  1.1840 0.2391 0.1629 0.3881

All data are from manufacturing sectors. Exports and imports are from Chinese Customs data. Total domestic
sales, total production, and FDI production are from Chinese firm data.
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Figure 1: Sharp Increase of FDI Flows in China after 2001
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Note: Real FDI is deflated by the price index of capital formation.
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Figure 2: Model Structure
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Figure 3: Firm Distribution and Cutoff Productivity
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Figure 4: Value-Added Tax Reform with varying T{,?
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Figure 5: Financial Market Reform under 75 = 0.67, 7¥ = 0.83, 7}, = 0.85, and 7 = 0.85
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Appendix (not for publication)

A.1 Data

The ASIP dataset covers all state-owned manufacturing firms and private manufacturing
firms with sales greater than 5 million RMB (approximately 600,000 dollars at the exchange
rate of 2000) between 2000 and 2007. On average, there are 120,000 firm-level observations
each year. The firm-level data include some basic firm information such as firm identification
number, registration type, start year, operating status and total employment. In addition,
the dataset contains detailed information about each firm’s balance sheet and income state-
ment. The balance sheet data report detailed information about assets and liabilities such as
total assets, fixed assets, current assets, long-run investment, total liabilities, total equities
and capital. Capital information include disaggregate-level information about the ownership
of capital (e.g., government collective, corporate, special districts, foreign). So we can use
such information to calculate the FDI share of each firm, which is measured by the share of
capital from Hong Kong, Macau, Taiwan and foreign countries.

The data of income statement include each firm’s total sales, total industry production,
value added, export volume, income from main product, cost from main product, financing
cost, interest cost, tax, wage, employee benefit, total intermediate input, total profit, etc.
The above data are used to calculate the productivity of each firm. We will describe the
method of calculating firm productivity shortly.

The dataset contains the location information of the firm that enables us to find out if it
is in a special economic development zone. A 4-digit Chinese industry code is also provided
for each firm, which is used to match firm with sector-level financial vulnerability measures.

We obtain the following industry-level and province-level data from China Statistic Year-

book: : industry PPI and province-level variables (GDP, GDP per capital, retail sale, trans-
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portation, investment, R&D, import and export).

A.1.1 Firm Productivity

Firm productivity is calculated following Ackerberg et al. (2015) and re-scaled around in-
dustry productivity mean and divided by industry productivity standard deviation. The
method of Ackerberg et al. (2015) uses the ideas in Olley and Pakes (1996) and Levinsohn
and Petrin (2003) to identify firm’s productivity, but does not suffer from the collinearity
problems in the literature. Examples of using this method include Alfaro et al. (2013) and
De Loecker and Warzynski (2012).

Consider the following production function for firm ¢ in a given industry:
Yir = Bikit + Bilie + wit + €, (A.1.1)

where y;; is the log of output, k; is the log of capital input and [; is the log of labor input.
These variables are observable to the econometrician. w;; is the productivity shock that is
observable to the firm, but unobservable to the econometrician. e;; is the error term that is
not predictable to the firm. OLS cannot be used to estimate equation (A.1.1) if the choice
of ki or l; is a function of w;, which is likely to be true in reality. We follow Ackerberg
et al. (2015) to solve this endogeneity issue.

First assume wj; follow an exogenous first-order Markov process:

p(Wit1]1e) = p(Wit1]wr), (A.1.2)

where [; is firm ¢’s information set at time ¢. It is further assumed that firm’s intermediate
input is determined after its choices of labor and capital input and the realization of w.

Suppose the demand for intermediate input takes the form of:

my = ft(wih Eit, lit)- (A-1-3)
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It is assumed that f; is monotonic in w;. Therefore, we can invert the input demand function

to get wy:
wit = fi (M, kg, L) (A.14)
Substitute equation (A.1.4) to (A.1.1), we have:

Vit = Bk + Biliy + ffl(mita Kit, i) + €it

= Oy (mis, kig, lie) + €3t

where ®;(m, kir, lir) = Bikie + Bilie + f; (M, kg, 1y). We employ a second-order approxi-
mation for f;(mq, ki, li). So the estimate of ®;(m, ki, L), @(mit, ki, lit), is obtained by
regressing ¥ on my, ki, liy and their second-order terms.!

Next, two moment conditions are employed to estimate (5 and [;:
it =0, (A.1.5)

where &; = w; — Flw|w;_1] is the innovation in w;. These two moment conditions are from
the assumption that capital and labor inputs are chosen before the realization of wy.

To be specific, for given Bk. and Bl, we have:

Wit = q)t(mmkm zt) Bkkzt /B\llit- (A~1-6)

Then &; is obtained with an third-order approximation by regressing Wy on @;_1, @2, and

~

@3 ;. In the estimation, Bk and Bl are selected to minimize the sample analogue to the

moment conditions in equation (A.1.5):

11 & kit
min A = ——ZZ it ﬁk‘vﬁl s (Al?)

Ek’gl TN t=1 =1 lit

where T is the number of sample periods and N is the number of firms in the industry.

ICross terms of these variables are also included in the regression.
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In our exercise, we first group firms according to China’s 2-digit industry code. For each
industry, we follow the above procedure to estimate firm’s productivity during the period
2000-2007 (T' = 8). In this way, we allow ;. and (; to vary across different industries, but
remain constant over time.

In our estimation, k;; is measured by fixed capital reported in firm’s balance sheet, [;;
is measure by the total number of employees and m;; is measured by intermediate input
reported in firm’s income statement. Both fixed capital and intermediate input are deflated
by industry-level PPI obtained from China Statistic Yearbook.

Given the estimated Ek and Bl from equation (A.1.7), we can calculate firm i’s produc-
tivity in year t, @;, from equation (A.1.6). Then @; is normalized around the industrial

mearn:
By = e Mt (A.1.8)

where p; is the industrial mean of @;; and o; is the standard deviation of W;;. w;; is our final

measure of firm ¢’s productivity in all our empirical exercises.

A.1.2 Financial vulnerability

We employ five measures for financial vulnerability at the sector level, following Manova
et al. (2015). These five measures are described in Table 1 and are calculated from data
on all publicly traded U.S.-based firms.? The use of the U.S. data ensures that the financial
vulnerability measures are not endogenously determined by China’s level of financial develop-
ment. Indeed, these measures are intended to capture features inherent to the nature of the
manufacturing process, which remain the same across countries and are beyond the control
of individual firms. Consistent with this argument, the measures display more cross-sector

variations than cross-firm variations within a sector. Each financial vulnerability variable

2The raw data on U.S. firms are obtained from Compustat’s annual industrial files.
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is measured by the median among all firms in the sector and are available for 3-digit ISIC
sectors. We will describe later how to match these 3-digit ISIC data with the 4-digit Chinese
industry code in our dataset.

The first three measures use firm’s dependence on external finance in a sector as proxy
for the sector’s liquidity constraint. The first measure is the share of capital expenditure
that is not financed by operation cash flow, which we refer to as external finance dependence.
The other two measures are the share of R&D in total sales and the share of inventory to
sales, which we refer to as the inventory ratio and R&D ratio. Capital expenditure, R&D
investment and inventory are important up-front costs and may reflect a firm’s liquidity
constraint. While companies in all industries may have to pay fixed costs and face liquidity
constraints, the relative importance of such costs varies systematically across sectors. The
above three measure can hopefully captures the systematical differences across sectors.

The fourth measure considers other sources of external finance that are in the form of
trade credit. If a firm has access to buyer or seller trade credit, it is less dependent on the
formal financial market and hence less financially constrained. This financial vulnerability
variable is measured by the ratio of the change in account payable to the change in total
asset.

The last measure of financial vulnerability, asset tangibility, captures firm’s ability to
raise external finance. Tangible assets can usually serve as collateral for external finance.
Therefore, firms with a higher share of tangible assets (defined as the ratio of net plant,
property and equipment to total book value assets) are less financially constrained.

Following Manova et al. (2015) and other studies in the literature, we obtain the external
finance, inventory ratio, R&D ratio and asset tangibility from Kroszner et al. (2007), who
follow the methodology of Rajan and Zingales (1998) and Claessens and Laeven (2003).
They are averages over the 1980-1999 period for the median U.S. firms in each sector. Trade

credit measure is obtained from Fisman and Love (2003), who calculate from the same data
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for 1980-1989.

The five measures are not highly correlated indicating that they capture conceptionally
different dimensions of financial vulnerability. Following Manova et al. (2015), we calculate
the first principal component (FPC) of the five indicators and use it as our preferred proxy
for sector’s financial vulnerability. Manova et al. (2015) argue that FPC provides a cleaner
index of financial vulnerability than each individual measure because the individual measures
might be correlated with industrial characteristics unrelated to financial frictions. The FPC
index has a positive loading on external finance, the inventory ratio, and the R&D ratio,
but a negative loading on asset tangibility and trade credit. This is the consistent with the

intuitions we discussed above. In the end, FPC accounts for 45.9% of variance for all five

measures.

Table A.1: The Elasticity of Productivity w.r.t.FDI for new firms (age< 2)
in quantile regressions

Low financial vulnerability

High financial vulnerability

Quantile (%) Coef. s.e.  Psudo-R? Coef. s.e.  Psudo-R?

5 —0-043 0-040 0-185 | —0-181**  0-023 0-100
10 —0-007 26-000 0-197 | —=0-122"**  0-023 0-100
15 0-029 0-022 0-199 |—-0-076**  0-026 0-099
20 0-015 0-018 0-195 | —0-043**  0-017 0-098
25 0-005 0-021 0-190 |—-0-012 0-018 0-098
50 0-083™*  0-022 0-168 0-086™*  0-009 0-093
75 0-149**  0-020 0-149 0-110 0-011 0-090

Note: The financial vulnerability is measured by the first principle component (FPC).
The low and high financial vulnerability refers to the bottom and top 25% of FPC,
New firms are defined as the firms whose age equals two years or
less. *, ** and *** denote the statistical significance at the 10%, 5% and 1% levels

respectively.

respectively.
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Table A.2: The Elasticity of Productivity w.r.t.FDI for new firms (age< 4)
in quantile regressions

Low financial vulnerability High financial vulnerability
Quantile (%) Coef. s.e.  Psudo-R? Coef. s.e.  Psudo-R?
5 —0-002 0-031 0-185 —0-130***  0-031 0-098
10 0-050** 0-024 0-198 —0-062***  0-019 0-102
15 0-051** 0-021 0-201 —0-028** 0-014 0-103
20 0-071***  0-018 0-199 —0-008 0-011 0-103
25 0-071**  0-016 0-195 0-014 0-009 0-103
50 0-120***  0-013 0-177 0-092***  0-011 0-099
75 0-157***  0-017 0-157 0-124**  0-010 0-096

Note: The financial vulnerability is measured by the first principle component (FPC).
The low and high financial vulnerability refers to the bottom and top 25% of FPC,
respectively. New firms are defined as the firms whose age equals two years or
less. *, ** and *** denote the statistical significance at the 10%, 5% and 1% levels
respectively.

A.2 The Two-Country Model of FDI under Financial

Frictions

Households:

max V =C =oCrc,?

st. PC=WL+T

where ® = 0 %90 and 6y + 6 = 1. Cj denotes the consumption on the homogeneous good which
is produced in the perfectly competitive industry with constant return to scale technology. When

Oy is zero, then our framework will be a general equilibrium, otherwise, it is a partial equilibrium
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where real exchange rate is unity. Home efficiency conditions are

P —1
c, = <Pl) 0C

P (P p,?

PC = PCy+PCi=WL+T

Symmetrically, Foreign efficiency conditions are:
P!
cr = (L) ec*
- (#)
Po— m)n

P*C* = PiCi+PiCi=W*L* +T*

The Industry for the Homogeneous Good: The industry for the homogenous good is
perfectly competitive and uses CRTS technology: it requires one unit of labor to produce one unit
of the good. Producers do local currency pricing.

Home country:

max PyYy + eP}Y; — Wig

st. Yo+ Y = Lo

where € is the nominal exchange rate: units of Home currency per one unit of Foreign currency.

Foreign country:

1
max PJYy + ~PoY* — W*L
€

st. Yo+ Y& =1}

57



Demand and equilibrium conditions are given by:

Co = Yo+Y¥5
G = Yo +Y5
Co+C; = Lo+ Lj
W = Py=e€F;

1
W* = Pi=-P
€

We take the homogeneous good as a numéraire, and W = eW* = Py = el holds if the
weight on the homogeneous good is not zero: 6y > 0. This implies Home(Foreign) labor is also the
numéraire. If the world were a currency union, then the nominal exchange rate would be unity:
€ = 1. We define two kinds of real exchange rate: one is the labor real exchange rate 1, as units of
home labor in exchange for one unit of foreign labor Q7 = EWW* and the other is the consumption

real exchange rate () as units of home consumption basket in exchange for one unit of foreign

; w P
consumption basket ) = e%. Therefore, Q = Q& or Qr = Q¥ hold.
ﬁ W

Demand on differentiated goods in Home country:
The model features consumption home bias. Households in Home prefer domestically-produced

goods CH to imported goods CF', which is captured by the parameter v.

(" (")
()" (1 =v)'™"

) =
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Then the efficiency conditions are

PN PN
H _ (L _ (I
C = <P1 > VCl < 2 ) vC
. PF —1 PF —1
Po= (P ()
nc, = pPict 4+ pFer
where we have 22Cy = ZXCH 4+ LLCF = 19C + (1 — v)0C = 4C.

The composite consumption of domestic products in Home, C¥ | is comprised of those products

made by domestic firms and by FDI firms. We can find Hicksian demand by solving

min [ PP+ [ @)
we

w*eQd
o (e [, pore)

Then efficiency conditions are

o=

>CcH

(P17 = /WGQ (pD(w))l_waJr/w (v (@) dur
yPw) = (i@)tjcff:(p])]gw))g (T)Uluec
S = (%S;*))

Qp

pHCH = / D ()P (w)dew + / P )
we w*e

~

where we define o = lflp, l—0= %, and p = “T_l with 0 > 1 and 0 < p < 1. The composite

consumption of products imported from Foreign under producer-currency pricing is given by

min / epD*(w*)yD’X*(w*)dw*
wreN*

1

st </ [yD,X*(w*)]Pdw*> P > OF
w*eN*
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Efficiency conditions are

I

yP W) = <qu;gw*)> e (q”D*P(“*)> - <];F>H (1—v)oC

PFOF — / 6pD*(w*)yD’X*(w*)dw*
wreN*

Wherewedeﬁneazlflp,1—02%,andp:%witha>1and0<,0<1.

Demand on differentiated goods in Foreign country: Likewise, households in Foreign are
also more inclined to consume domestic goods C** than imported goods C*, which is captured
by the parameter v*.

(CF*) v (CH*) 1-v*

C* - * *
LA

Then efficiency conditions are:

Fs\ —1 Fs\ —1
cr = (P ) V*Cf:<P ) V*0C*

P P+
o = (PH*)_l (1—-v*)Cf = (PH*)_I (1—v*)6C*
P P+
Py o= (PF*)V* (PH*)l—V*
PiCt = pFroFx o pHxcHx

where we have IZ—{C{ = PF: o 4+ PP—TC’H* = v*0C* + (1 — v*)0C* = 0C*.

The composite consumption of domestic products in Foreign, C*™*, is comprised of those prod-

ucts made by Foreign domestic firms. We can find Hicksian demand by solving
min / pD*(w*)yD*(w*)dw*
w*eN*

s.t. </ [yD*(w*)}pdw*>p > CF*
w*eN*

Jun
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Efficiency conditions are:

PF*lfo' — / (pD*(w*))lfo' duo*
S

D (% s Dx(, * —0 s\ 0—1
Dx/ % . p (w ) Fx __ p (w ) P * *

PF*cF* — / . pD*(w*)yD*(w*)dw*
*c()*

Wherewedeﬁneazlflp,l—azl_— and p= 2L with o > 1 and 0 < p < 1.

The composite consumption of products imported from Home under producer-currency pricing

is also defined by the standard CES aggregator and Hicksian demand can be derived by solving

1 1
min [ PPN e+ [ Sy
we € el €

st </weQ [yD,X(w)]pdw_I_/w*EQI [yI’X(w*)]pdw*>'l) > CH>

Therefore, efficiency conditions are

D l-0o
PH*l_U — / <p (W)) dw + <
wen € eQI
w p—

H
pH*CH* — /werDe(w) /w X (w)dw*

where we define o0 = l%p, l1—-0=
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Domestic Firms under imperfect financial markets in Home:

PP (2) (yP (2) +yP X (2)) TP WIP(2) = fPW + (fPW
—Az(2) — (1 = \)xFPW
st 1P (2) (yP(2) +y7 N (2) L WIP (2) = FPW + (FPW 2 a(2)
Az(2) + (1 — NXFPW > ¢fPw
Dz = y"(2) +zyD’X (2)

D.X B pD(z) i . PH* o—1 . P*C*
rra=(TE) e (5) a-vehl

Solving the maximization problem delivers equilibrium conditions:

pP(z) 1P\ 1
w - prl ) 2
b e (YR T PENTTY PO (PHNTT! . PO
() = <pTD) |:<W) V9W+QL (W*) (1—-v*)o e
I S R
+D 7_D
)
il G REY 5 ©) o 1P\ [ PENTT P o (PTNTT e
= ARGty = () () e () 0o
_ 1 ”D(Z) D
} "Lg W *f]
7rD z D z 7_D D P
Wl = B (P 1P @) i) - P = [vaé) (P )+ 97X () —fD]
T’DZ TD
- ][]
Pk rP(z) 7P (z) o—170(z)
W*TgW_W*D[aW”D]
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the firm’s participation constraint, we can get the cutoff productivity Z:

(2%, 1r0(2P)
—— L _PPzhy = =2
W T 17(Z7) o W
el (1PN [ PENTTY PC pHNTT prC*
— (gD v (17 Ll 90— 0 1—v")0
( ) o PT‘Q W v W + QL W ( V) W*
_ 22 p_ D
= 22 Py
1
[ (o)
That is,
w2 (Z") p[1rP(Z27) D
SR S/ 5 B e A
W “lo W
1
= 7 <fl> (CFP = xFP)
Note that we have nonzero ex-ante profit for the marginal firm of productivity Z%: % > 0.

Instead, after the defaulting shock with probability (1 — \) is realized, the ex-post profit of the firm
becomes zero if the firm turns out not to default.

Foreign firms under no financial frictions in Foreign:

When Foreign firms establish FDI subsidiaries, their productivity in the host country is exogenously
reduced by a factor of « € (0, 1]: g = az, where z is drawn from the distribution G*(z). Aggregate

profit across all Foreign firms in terms of Foreign currency is given by

1
/ 7% (2)dw* —I—/ ! (az)dw*
wreN* wreQ! €
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(1) Domestic Sales and Exporting of Foreign firms

WD*(Z) —  max TCD* [T‘l/)*pD*(Z) (yD*(Z) +yD’X*(Z)) _ TE*W*ZD*(Z) _ fD*W*]
s.t. lD*(Z) — yD*(Z) + yD’X*(Z)
z

Dx - Fs\ 0—1 * Yk
= 0
y =) < W > (W) ST

0= () e (POY ok

Note that o > 1 implies the good z is a substitute among intra-industry goods. Therefore, if the
overall price level PP—T increases, this means other intra-industry differentiated goods become more

expensive and so the demand on the good z increases. Then equilibrium conditions are:

pP*(x) _ (17pr) 1
1% N pT‘?* z
b 1P\ T [ PEeNTT | PrCr pFNTT! PC
Prz) = 71 = *0 - (o 1- )0
o = o () [ e (5 0
D=
S p P
7‘9* (lTLg*) TI?* w
PTV*
TD*(Z) _ D*PD*(Z) D D,X*
W = WV T (Z/ (=) +y (Z)>

PF* o—1 y P*C* B PF o—1 PC
( ) v +QL 7 (W) (1—V)9W

1—0o
Dx
_ o—1_Dx 1 7—L
= z Ty ~ ~D=
P Ti7 W* W

_ 1 7P2*(2) | .p.
R
7TD*(Z) *- *pD*(Z) * * * * *
T = [ P (52 4 P @) - PP ) - 1
[ -Dx Dx
_ Dy | TV PM(2) [ D D, X% _ ¢Dx
= 18 | SR (VP P ) - f }
Dx _1TD*(Z) D=x Dx T[?* Dx Dx
= _—_— = = £ ] —
|5 W ! o | = f
) | pre) 76 _ . {U,”D*(Z)+ ]
W W* W o W*
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where

(

W*
P*

(

PF*
W*

P*C* pFN°! PC
g W) (1= ”>"W]

o—1 PF o—1
> vCT + Q7 <P> (1-v)oC

o—1
) v'o
>—U (PF*

+QL ™7 <

P*

From the firm’s zero profit condition, we can get the cutoff productivity ZP*:

T.D*(ZD*) Dxj1Dx* Dx 1 T.D*(ZD*)
o Dx 1,7_D* l-0o PF* o—1
= (zD* Ty (170 0
SR (pfé’* we Y

—_ fD*

That is,

WD*(ZD*) _ TD* lTD*(ZD*)_fD* o
W ¢ lo wr

(2) FDI Subsidiaries of Foreign firms

p*C*

W*

When Foreign firms establish FDI subsidiaries, their productivity is exogenously reduced by a

factor of @ € (0,1]: g = az, where z is drawn from the distribution G*(z).

m(g) = max & [m0p"(9) (v (9) +y"¥(9)) — LW (g) — W]

s.t.

Hg) = y'(9) +y"*(9)
g
o= (20) (1)
y"*(g) = <pIW(g))_J Qr° (J;;*y_l (1- u*)epv;(i*
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Solving the maximization problem leads to equilibrium conditions:

p'(9) (175

W W
_ ) _r ')
W(a%) W
I I
rm(f) = T‘,/pm(/g) (v (9) +y"(9) =97 \I/(
1 7!
= G[T(I; V[(/g +fI:|
71'I I
i = @ AL 0+ w) - e - 1| -
- 2R e[ g - ]
&) _ arile) 79 _ {0—17“’(9)
W YW w9 e W
where
PH o—1
<W> w W
—o HN 0—1 Hx*
_ (VJZ) (i) WHC +Q° (P

From the firm’s zero profit condition, we can obtain the cutoff productivity Z!:

rl(az")

That is,

! (ozZI)
w

— Till(O&ZI)

Hx\ 01 * Yk
wEC 0.0 (P ) (1— vl €

P*

lrl(aZI)
o W

I N\ 1—o
IO'—lTV 1TL
)5 (55)

W*

)Ul (1—v*)oC™

(%)

PC
v— + QL

w

<P

W*




Productivity Distribution:

Assume productivity of Home firms and Foreign firms follow Pareto distribution, given by:

Define J(z) and J*(z) as

J(z) Efzoo a"fldG(a) (me) { } n+to— 1 J*(z) Efzoo aafldG*<a) _ M{Z} n*+o— 1

n—o+1 n*—o+1
HC_/ %ﬁc—/
=n =n*
where n > 0 — 1 and n* > o — 1 are required. In addition, we can compute:
f ldG Zmln { } n— 1 foo aa’dG( ) Zmln { } 77+0'
— * m'Ln -1 * — i men
[ atdG(a) = * o Bl )N %0046 (a) = (— {277,

where 7 > o and n* > o are required. Define average productivity zZb , z! , and ZDx using cutoff
productivity ZP, Z!, and ZP*:

1 1

_ e L N
7P = /Oozf’—ldG(Z) T _ [ JEZ0) [ m 7 7D
= | Jzp 1—G(ZD) 1_G(ZD) n—o+1 ,
_ . o )
A I < ) e B 40 W LN N L
T _/Zf(az) —c(zn|  “Ylioe@n) TYroesri] 7
_ e L e
70+ = /°° R < O I ﬂ [ 17T o
N | J ZzD* 1—G*(ZD*) — G* (ZD*) n* —o+1 .
That is,
~ o—1
J(Z7) (oY Zo\" [ zN\e-l dG(z) 7
T(ZD) - <Z ) and ﬁ _LD (7) 1—G(ZD)_77_0-+1’

J*(z1h) 2N 71\ *© razyo-1  dG*(z) n* 1
— s = | — and | — = (—) = a’ 1
1—G*(zZ7) a z1 g1 \Z1 1-G*(Z) nmp—o+1

~ o—1
* Dx* _ o—1 Dx 0 o—1 * *
1— G*(2D7) ZD o NZD%) T GHzZPY) T —o+1
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where

(az

& o1 dG*(z) oz"*lJ*(ZI)_ ~n\o-1
/ZI L IVl =(7')

Therefore, even if the productivity of FDI subsidiaries is reduced by a factor a when it starts

its business in the host country, it does not change the ex-post conditional probability density,

dG* (2)
=& (20

Free Entry Condition:
Incumbents might exit with exogenous probability §. The expected life-time operating profit of
a potential entrant should equal the entry costs. Home local firms equate their ex-ante expected

profit to sunk entry costs.

oo 7P(z)  dG(z)
zZb P (1-G(ZD))

2 L) B o TP Gy
_l’_
< *7P(z)  dG(2) 1-G(ZP)\ [*7P(z)  dG()
- @)oo [ Gy = (55 ) L e
That is,
FD
—G(zZP © 1P (z G(z
_ <1 5(2 ))/ZD mﬁ)u—da((Z)D))
—G(zP Dy D 1.0\ [/pH\""' pc o (PN e C”
_ (1 5 ))Tg{lj(g(Z)D);/<l1”€?) (iv} O+ (];V> W
G o (A [ S G
_ <1G(ZD)) > ZD)
B w
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Therefore,

aP(ZP) SEP
W - 1-G(ZP)

Likewise, Foreign firms equate their ex-ante expected profit to sunk entry costs.

g (L) [ A (1) [ st

That is,

FD*

_ (1=GH(ZP)N [ (=) dGH(2) L@ [ l(a) dGH ()
- (6)/@* W 1G*(ZD*)+( )/ZI TS
(e g { S o (1) [ (5) T o
+(S5) o {ort it (4) T (8) T e e (55)
(o) e (20) o )

(=) { ()7 2 (a2

_ (1 —G*(ZD*)> 7P (ZD%) N (1 G*(Zf)g 7 (Z7)

0

Qr -9 w
Therefore,
WD*(ZD*) N L 1 G*(ZI) ﬂ_I(ZI) B §SFD*
W Qr \ 1 — G*(zZPx) W 1-G*(ZP¥)

Free Entry Condition and Zero-Profit Cutoff Productivity:

In Home country, by combining zero-profit cutoff productivity condition and free entry condition,
given by:

iTDégD) _ fD—i—(;\—l)(CfD_XFD)’
oD (1—c§<zD>> ”DSfD),
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we can specify the cutoff productivity for Home local firms, ZP:

] _TD(ZD) fD

li D _ D w _
5L =Xt | D) T D4 (5 - 1) (CfP — xFD)

~ o—1
1 D Dy ﬁ - 2
5 1) (€ =) <2D> P+ (X = 1) (¢fP = xFP)

)
)

%— 1) (T XFD): /Zo: (Z%)U_l 1 dg((ZZ)D) P (- 1{?@“’ = xFP)
) -

n fP
n—o+1 P4 (5-1)(CfP—xFP)

o = () () () e () ()]

In Home country, by combining two zero-profit cutoff productivity conditions, given by:

1r2(z%) [fD+ (i - 1) (¢t —XFD)]

o W
174[(OCZI) _ f[
c W N

we can solve for the cutoff productivity for FDI firms, Z7:

T 1—o o—1 .
TD%D) (ZD)U—ITe %%) |:<PI’/5> QP;TC + Q o (%) (1 o V*)QPWC
rl(az! - —0 o— o—
W (az")o17, (%%)1 [(1;5) LUBEC 1 Que (5+) e y*)epv*vcj]
\%
_ PG P =X
= ff

cazl = gD /! o (ﬁ?)“lTi
: Ty B
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Similarly, in Foreign country, by combining three equilibrium conditions which are given as,

TD* (ZD*)

- — Dx
o Wx U
l TI(aZI) _ f[
o W N ’
FD* _ 1—G*(ZD*) WD*(ZD*) N 1—G*(ZI) 71_I(ZI)
N 1) W Q-9 w7
we can derive the cutoff productivity of Foreign local firms, ZP*:
FD*
. . [ D= (7D* . P71
- 5 C TD*V(VZ*D*) Qr - 5 c TI(‘?VZI)

M, ~ o—1 ~ o—1
_ (1=G(ZP)\ pepe | (2™ L-G*(ZD\ ;1| 2"
- () () | () ()
ZD* % pDx | oo 2 \o—1 dG*(z
B <%> 5P UZD* (z57) T((Zz’*)_l}
0© [ 2 \o—1 dG*(z
< 7 )>Té‘fl [le (%) l—G*EZ)I)_l]
G* ZD* Ds oD 77* ].—G*(ZI) I 77*
(=5 e ] (o) o [

(1 =G(ZP)\ pepe| o-1 1-G*(ZHN\ ;4 o—1
N < 5 )TCf [n*—0+1]+< QL0 >TCf [n*—aﬂ]

* * ) Zin n* WD*(ZD*) . «
R N TR,
. : l(zI N N .
SEFD* _ (CT> Cf]%wr{)r](zl)—n* SFD* _ (é) ‘(5 )) (=5 Y (21)7"
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Price Index:

(w)

(

‘PH
W

&

For Home country, we obtain:

-G )
L) e () e

_ v °°<pD(z)>1—0 dG(z) +M*/°° (Maz))l‘” dG* ()

o\ W 1-G(ZP) 71 w 1— G*(zP*)
l1-0o * l1-0o
1-G(ZP) \pr& 1-G*(zP) \prl
~\o-1 /17PN 1 G*(Z") noe1 1N
= M(ZP ~L — M (2] ~-L
( > (pﬁ’?) +<1—G*(ZD*)> ( ) (pf{/)
1

_ <pD<ZD>> o (pf@f))”
w w

_ P WI\'TT L [ (Qu () T dG(2)
- /m(W) * ‘M/ZD*< W+ > 1—G*(2P7)

g

i () e (3

1—G*(ZP*) \ p 72+ p TP
~ l1—0o
. D ZD*
- M <QLpI/(V*)
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1-G*(ZDP%)

Pl* PF* v* PH* (1-v%)
CORBCONCH

PEITT / a0 A N /°° PP\’ dG*(z)

where M1 = <L(ZI)> M*. For Foreign country, we obtain:

() = L) e [, (R2) e
W wen \ EW* weQI eW*
MZ@%D”‘ﬁ%ﬁMélﬁﬁfgﬁﬁﬁw
K () (5 e 2 (1)
1-o 1-o

() e (g
) M(é;L]%ZID)>10+MI (C;Lplggf))lg

Therefore, observe that

(w) = () = () () (7)

The Evolution of the Mass of Firms:

M = (1-GZP)MF+(1-6M

M = (1-G*(ZP)) MP* + (1 -6 M~
_(1-GE) N, . (2T
w = ()= () o

Incumbents in both countries exit with probability § next period. Entrants exit if their productivity

is so low that they cannot cover fixed overhead costs. Notice that M ¥ and MP* represent the mass
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of potential entrants who pay fixed entry costs in Home and Foreign, respectively. M’ denotes
the mass of Foreign firms which establish subsidiary business in the FDI host country. All Foreign
firms of mass M™ serve both Home and Foreign markets through their local sales and export sales.
Among them, the portion M = (%((ZZ;B)) M* of Foreign firms establish FDI subsidiaries in
the Home country thanks to their productivity advantages. Foreign firms of mass M’ have two
establishments: local headquarters in Foreign and FDI subsidiaries in Home. Both of these have
the same productivity level. Their headquarters and subsidiaries serve Home and Foreign markets
through local sales and export sales. That is, Foreign firms with productivity higher than Z!
manage headquarter business in Foreign and it serves Foreign and Home markets through local
sales and export sales. In addition, they operate FDI affiliates in Home and it also engages in

local sales and export sales. The idea here is that Foreign headquarters and Home FDI subsidiaries

produce different products.

Market Demand:
Using (%f) =Qr (%) and (PH*) — (é) <%>7 we derive market demand for Home firms

and Foreign firms as

)

<P;I) voC + Q° <PPH*) (1—-v*)oC*

PH* o—1 . P*C*
= < > 97+QL <W*) (1—v%)0 e
o—1
= W [HWJFQL(l_V)H W*]
W*

A*

PF* o= . . PF
(P*) VOC* +Q° <P) (1—u)00

PN\ pro (PPN PC
<W*> VO e <w> (1 =)o

Labor Market Clearing Condition:
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By using M! = (%((ZZDIB)) M*, we can find labor market clearing conditions for Home and

Foreign:
MEFP

L-Lo = | + M35 (P¢) + fP) 1259,

M* (37 (1 (02) + 1) gty

(5 +17)
= |+ MEGh (%) [(%’)U_luefgg +QL° (1;;’3)0_1 (1-v%) PV;(:?*}

1! AN AN )7 e
a2 () [(5) e e () vt

_ 6FD D D/ —D I el 11,771
= M(l_G(ZD)>+Mf + MIP(ZP) + MTfT 4+ M1 (2T

ME*FD*
L _LO - * [OO Dx Dx* dG*(z)
+ M sz*(l (Z)+f )T(ZD*)
M* (1_21}:(DZ*D*) + fD*)
* * FDx\ 0 N\ o—1 N . v o o—1
o () [ oo () 0]

- M* 5FD* + M*fD* + M*ZD*(ZD*)
B 1—G*(zP%)

Labor Market Clearing Condition and Free Entry Condition for Home: Combine

Home labor market clearing condition with Home free entry condition to get:

§FP > >
L-Ly = M <1—G(ZD)) + M2 4+ M4 P (ZD) + M (Zf)
WD(ED)

- M + MP M P (Z7) + M (27)

D ~ ~ ~
= MR [TL L1P(Z2P) - fD} + MSP M P (ZP) M (27)

= M <TgT£1)+1) P(ZP)+ (1-78) fD] +M! [fIHI (Elﬂ

o —
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Therefore, the mass of Home firms can be determined by:

b [0 ()] s [ ()

() () ()0 ()-8 7

Labor Market Clearing Condition and Free Entry Condition for Foreign:

Foreign labor market clearing condition with Foreign free entry condition to get:

L*— L}

- M* 5FD* + M*fD* + M*ZD*<§D*)
a 1—G*(ZP¥)

o TFD*(ZD*) 1 ]'_G*(ZI) TFI(ZI) * pDx* *1D% (7 Dx
- ( W +QL(1—G*(ZD*)> W )+Mf +METHZT)

Dx " _(yx(7l 1 1
- M* {Tg* TillD*(ZD*)—fD*:| + < 1-G (Z ) > C |: TL

1-G*(ZP*) ) Qr |o—1
7D - Dx .
= M*{(C L 1) PH(ZP) + (1 -

G*(ZDP¥) o—1

QL

Therefore, the mass of Foreign firms can be determined by:

L* - Lj
(1 ngz*m ) fD* ZD*(ZD*)

M =

L*— L

Combine

lI(ZI) . f1:| +fD* +lD*(ZD*)}
&%) 17 + <11‘ ¢AZ) ) e [Tiﬂ(?) - ff] }

Dx _Dx*
T L
{( o—1 +

Aggregate Prices, Outputs, and Sales of Firms:

I 2 dG(2) _(17P [ 1 dGG) _ (172 n (70}

ZP "W 1-G(ZD) ~—\p72 ) JzP 21-G(zDP) C\emy ) 0t ’
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Government Budget Balance:  Home government budget balance implies

o= M [ )W e s
+ M [ (=) (PP (0) + PN () - TEWIP ) - OW ) 1—d(é(<zz)ﬂ>
+ MI/; (£ —1) Wll(az)%

ot [ en) (0 + o 0) T2 EL
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That is,

%;::A4@5—1ND@D)
< pP(z z
s M=) [ 0+ 6)

oo D P z ~
e M=) (o [EEE P PN ) Ty~ D) - 1)

+ M (rf 1) il(Zh)

o) Iaz
+ M! (1—7"[/) /Zf pI(/V) (yl(az)—FyI’X(az))
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1- G*(27)

oo I az *( "
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Foreign government budget balance implies

° dG*(z

T = M* /ZD* (r£* —1) W*ZD*(Z)il —G*((Z)D*)

e [ () (076 P 0) e

* > Dx* Dx_Dx Dx D, Xx* Dx *7 D% Dx* * dG*(Z)

+ M /ZD* (1*70 ){TV p (Z)(y (2) +y— (Z))*TL WHZH(z) — f7°W }T(ZD*)
That is,
Ijﬁ;** - M* (Tf)* o 1) lD*(ZD*)

[e’s) Dx > * P
e =) [ B 670+ 6) G

[e'e) Dx* P * P .
+ M* (1 _ Tg*) {7‘9* /;D* pW(* ) (yD*(Z) +yD’X*(Z)) 1_dGG*((Z)D*) _ TE*ZD*(ZD*) _ fD*}

The Resource Constraint:
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Home household budget constraint can be written as

P T PR pt_ .. PP
- = L+ =22 I I
WC’ + W Co+ W c* + W C
oo pP(z dG(z
_ BCo+ M [35 552 (yP(2)) 17G((Z)D)
oo pl(az dG*(z * e ) Dx(, % dG*(z
+ M! zI £ I(/IC/Y ) (?JI(O‘Z)) 1—G*EZ)I) + M QL sz* pwi) (yD’X (2)) 1—G*((Zl)7*)

Use household budget constraint, labor market clearing condition, free entry condition, and gov-

ernment budget balance to obtain Home resource constraint:

(igco _ LO> +M*QL > pD*(z) (yD’X*(z)) dG*(Z) _|_MI7TI(ZI)

gpx  WH* 1 — G*(ZDP*) w
oo D oo I *
p-(2) / px dG(z) 1/ p(ez) 1 x dG*(z)
= M ) _— M _ ) _—
o W (™7 =) 1= azoy M W (" (02)) 1= G*(z1)
Similarly, Foreign household budget constraint can be written as
W + W W o+ W + W
Py % [0 D (2 * dG*(z
_ w=Co + M* | ;p. pw(* ) (y7*(2)) T((Zz’)
1 oo pP(z dG(z 1 oo pl(az dG*(z
+ M@ fZD pm(/) (yD’X(Z)) 1—G((Z)D) +MI@ Al £ I(/V ) (yI’X(O‘Z)) TEZ)I)

Use household budget constraint, labor market clearing condition, free entry condition, and gov-

ernment budget balance to obtain Foreign resource constraint:

* o) Dx P *( o I/7I
(@uti - auglics) v arau [ PHE 00 G
D5 dG(z * pl(az dG*(z
=M pV[(/) ") 12 G((Z)D) war /zz - I(/V (17 02) 1- G*((;’)

Under the partial equilibrium with W = eW* = Py = €FJ and @1 = 1, these two Home and
Foreign resource constraints are identical since QrLj — QL%CS = %CO — Ly holds. This is

also true in the general equilibrium with zero weight on the homogeneous good: 6y = 0 and

Co=C} =Ly= L= Py= P} =0 (note that 0° = 1).
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A.2.1 Aggregate and Average Measures over Firms and Welfare

Decomposition
Define
MPT = M4+ M!
1— 1— P
gor = | (L) T (LY )|
MDPI A 71

log<~1> = ylog(glm)—i—(l—y)log(QLTLD* 1 )

g
v*log (M*) + (1 — v*) log (MP1)

1 ., P+ 1 . 1 1
log(EHF*> = v log(T‘l/)*ZD*>+(1—u)log<QL2m>

— o—1

=}
o3

I

5

*

~—
I

where p

Welfare Decomposition for Home consumption:
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We can decompose Home consumption index CH of domestically-produced goods by:

cH _ (M [yD (ZD) Y [yI (ZI)T)); _ </WEQ [yD(w)]pdw+/oJ*€QI [yf(w*)]pdw*>
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<
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T
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NN
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N——
—
+
<
N
=
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N

o

B 172 1\ 7 (PEN"" pC
- M[(wzzv) (w) %
= (] (@) ' [y (2)])
D l1—0o T -0 ﬁ —c HN\ 0—1
— U (w1 1 P PO
- (M<752D> M (@21) ) G) Gv) %
oy (LU T (PN G PC oy (1L PC
= (M )p<p§D1> <W) I/GW_(M )’ p 7DI VHW

-1
(MDI) ﬁ 1 1 vl | L+ £
—_—— P ZD[ w
Variety Effect

=

Productivity Effect Income Effect

where variety effect increases the welfare due to the love of variety (extensive margin); productivity
effect lowers the marginal cost and the overall price; inccome effect raises output per each variety

due to the increase in total demand (intensive margin). Note that the price index for Home domestic
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composite consumption can be solved as:
HN 10 D7Dy 17 17\ 10
L — (P (Z7) M p'(Z%)
w w %%
_ M<7_5~1>1—0'+MI <7_£}>1—0' (1>1—0'
2 zb i 71 p
~no—1 /1\17°
_ DI (Zm) ()
p

1 1 l1—0o
_ pr(?t
- <p ZD1>

Likewise, we can decompose Home consumption index C*" on imported goods:

= ([ e

- Dx\ —9 Fy\ o1 e
- M*(ZD*)U_1<<;:%*> () (1_y)01;VC>
14

170« 1 \ 7 pFN\°! PC\ °
- IM* —L = | — 1-— 97
((m&*zm) i <W) =i

1 * (7 Dx%
= (M*)r yP ¥ (2P%)

L/ 1rPe 1 N7 PPN\ PC
= (M* L - i 1 — )92

! 170 1\ T
= M* o-1 —L — 1-— (L -

oy (@l ) a-ve(ze)
Variety Effect

Productivity Effect Income Effect
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Its price index can be found to be:

—0o —o > 1-0o -0
PF 1 pD*(w*) 1 pD*(ZD*) 17_D* 1
— = dw* = M* — = M* L
(W) /Q <QL W ) ? T <QLm§* ZD*)

PF Fo pD*(w*) D.Xx/ s . . ] pD*(Z) D.Xx dG*(Z)
WC = /w*eQ* QL*W* Yy (WH)dw* =M <QL/ZD* e (y (2)) lG*(ZD*“))

PC
= 1 — B
(1 -v)0<;

Therefore, the composite consumption of differentiated goods in Home is given by:

1 = i

2 o/1 1N\ po) o 170« 1\ ' pc\ "
pryo— (1 (25 ) oL i7p o
(aP1) (pEDI) 0W> ((M) 1<QLpTé?*ZD*) 9W>

1 1/ 1\ T
Variety Effect: Extensive Margin Productivity Effect Income Effect: Intensive Margin

where variety effect increases the welfare since consumers have more varieties to consume and their
utilities feature the love of variety (extensive margin); productivity effect reduces the marginal cost

and the aggregate price decreases; income effect raises output per each variety due to the rise in
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total demand (intensive margin). The price index in Home is given by:
P (PN (PINTY
W W W
21 1\ 1P 1\
A =)
p ZDbI PTV ZD*
el LN, ] v
_ DIV (ppsl-v]T=o 1 L
- o= () ()

B 1 |7t 11
B MHF p ZHF

—_—— —_——
Competition Effect Productivity Effect

where V = C = ® (C)% ()™ and P = (By)* (P)’.

Welfare Decomposition for Foreign consumption:

Symmetrically, we can decompose Foreign consumption index CF* of locally-produced goods by:

_ M*/oo PP\ (PP P*C* dG*
N ZDx W* W* ZD*)

B M*/OO 1TL 1 pFs\ 71 P*C’* dG*(2)
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1 1 Dx 1 -0 PF* o—1 P*C*
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p D" 7D W W

—1
1mp* 1 T*
( ) <p7'v ZD*) Y ( - W*)
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The price index for Foreign domestic composite consumption can be solved as:

Fx\ 1—0 Dx(, x 1-0o Dx (77 Dx 1—o Dx l-0c

W W e W 1— G*(zZD¥)

Likewise, we can decompose Foreign consumption index C* on imported goods:

~ 1P ~ TP\ %
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weN wreQ!
00 DN MdG(- a1 o—
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Its price index can be found to be:
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Therefore, the composite consumption in Foreign is given by:

1-v
¢ - )
- )

(i T Y pryy (11 1 \7! -
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Variety Effect: Extensive Margin

Productivity Effect Income Effect: Intensive Margin

where variety effect increases the welfare since consumers have more varieties to consume and their
utilities feature the love of variety (extensive margin); productivity effect reduces the marginal cost
and the aggregate price decreases; income effect raises output per each variety due to the rise in

total demand (intensive margin). The price index in Foreign is derived as:
Pl* Pl v PH* 1-v*
v = () ()
Dx v* 1-v*
- [(M*)lla (“L ! ﬂ [(MDI)SU (11 ! ﬂ ’
p Tt ZDx QL p ZP!
* v* 1—v*
L oy ey (L) (1 1y
p \1F* ZD+ QL ZD!

B 1 e 11
- MHF+ ;EHF*

| S —— —_——
Competition Effect Productivity Effect

where V* = C* = & ()% (C)?" and P* = (P)™ (Pp)°.

Aggregate Measures across Firms:
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Aggregate labor demand, revenue, profits, and costs are given by
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Market Share of Home local firms and Home FDI firms among Home firms, excluding Foreign local

firms are defined as:

RP RI

HD __ W H,I _ w
MS = £+& and MS7 = QJFRJ
W W W W
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Market Share of Home local firms, Home FDI firms, and Foreign local firms in two countries are

defined as:

RP
MSP = D IW D~
N TR

Rl
MSh = D IW D*
O

RD”

MSD* _ QLW

B+l
A.2.2 Equilibrium Conditions and Proof of Propositions

A.2.2.1 Total Equilibrium Conditions

Recall we assume there is only one differentiated-good sector. Due to the presence of the homogeneous-

good sector, we get W = eWW* = Py = eFj and Q, = E%* = 1. Since the labor real exchange

rate @, is already pinned down, the resource constraint (A.2.25) needs not to be included in the

equilibrium system. Instead of using labor market clearing conditions, we use budget constraints

of households to find the equilibrium allocation: PWC =L+ % and £ WC** =L*+ % We solve for

. . H H=x F'x F *
eighteen endogenous variables: 2P Z1 zZP* M, M*, M1, M¥, MP*, PW, ﬁ,—*, 1;[,—*, PW, %, %,

C, C*, %, %,—** When we take the lump-sum transfer to be chosen exogenously, then one of wedges

among [TCD , 7'5 , Tf) , Té, T‘I/, Ti] will be endogenously determined through Home government budget

balance (A.2.26).

Definitions & Substitutes:
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Zero Profit Cutoff Productivity Conditions:
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Free Entry for Home firms:
FD
pa\7 1 pc
_ (1—G(ZD))7.D J(ZP) i(;i)l‘” (W) V0w _ D
= 5 C Y1-G(ZDP) o \prD o1 .
Y + (=) - vehe
(A.2.12)
Free Entry for Foreign firms:
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0 c 1-G*(ZP*) o \ pro* _ 1
- Y + o (Fr)T a-weke
B P\t pc
+(1ig*(62[)>7_é aO’—l J*(ZI)I i(li)l—g (W) VQW
L 1-G*(ZT) o \pT N\o—1 -
% + QLU (1;;1) (1—V*) PWCj:
(A.2.13)

Price Index for Home:
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o e
(w) = o ()

Price Index for Foreign:

D
P Ty

l1-0o 1-0o
Cﬂ) _ oy 2P (Mf) + Mgt

PF* 1-0o _ J*(ZD*) 17_[[/)*
W N 1—G*(ZP*) \pr{*

(w) - (&) ()

The Evolution of the Mass of Firms:

oM
M =
(1-G(27))

vE SM*

(1-G(2D7))

o (LS e (2

1—G*(ZP%)
M! _ M*

1-G*(z1) — 1-G*(ZP*)

Aggregate Price Index:

s

ZI

77*
)

1- G*(27)

(1
Py

P 1-o B P, 0o(1—0) pH (1—o)rb o pFx (1—o)(1-v)0
w RN w b

where W = Py, W* = Fy, and 0y + 6 = 1 hold.
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(A.2.14)

(A.2.15)

(A.2.16)

(A.2.17)

(A.2.18)

(A.2.19)

(A.2.20)

(A.2.21)
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Labor Market Clearing Condition in Home:

M (=g +1°) + S
L—Ly= + Mljéz(gé) (%%)70 [(1?;)01 V@% +Qr° (};5:)071 (1- V*)GPI;,C;:*:|
+ Mlao! 1;];(*2(;)1) (%i)io [(I‘J;)Ul vOEC + QL (%ﬁf‘)ail 1- V*)GPV’;/**:|

(A.2.23)

Labor Market Clearing Condition in Foreign:

* P Dx
M (= + 1)

% (7 D% FDx\ —O Fe\0—1 . v Y F\o—1
o e () T [(50) T vene e () e

D
P Ty

(A.2.24)

The Resource Constraint:

(POCO - LO) g2 <1TE*>1_U (PF*>U_1 [ Lo y)elaf] (A.2.25)

W 1= G*(2D%) \p 7P~ W Qr

el () () et )
-G () () [

et T </1)é> (W) [t o]

Home Government Budget Balance:
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% = M(rf 1) = (;;ﬁ) ( > [V@PMS’+QL(1—V*)0PI;/€*:| (A.2.26)
B ] o
+ M(l—Tg){ </1)‘£;> <PH> [9?+QL(1—V)9P;€*} —fD}
e 2 () ()
ity o () ) o s
: Mf@—f@{a“-af;f;?<;:s> () e et )

Foreign Government Budget Balance:

T* J*(ZD*) 1 7_D>t< -0
- M* Dx 1 - 'L
W= (TL ) 1— G*(ZD*) <p7_‘9*
J*(ZD*) 1 7_D>s< 1-
+ ( v ) 1_G*(ZD*) (pT‘Q*

PPN prer 1 PC

o Fsy 0—1 * Yk
) ot

G*(ZD*) o

M* (1 —18%) {

* Dx* Dx Dx\ 1—0o Fx\ 0—1 * Yk
JHZP*) 1 <17'% > (P > [U*GP C +1(1_V)9PC'} _ gD
1— p 0¥ W w* " Qr W
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A.2.2.2 Proof of Propositions

By combining equations for cutoff productivity (A.2.9) and (A.2.10) with equations for Home free

entry condition (A.2.12), we can pin down ZP and Z7,

20 ($) (o) (252 (- -] ram
I _ D /! A
aZl =7 ([fDJr(i—l)(CfD—xFD)]) (ﬁ) Y (A.2.29)

(B o) i e ()

g I TR S (SRR Vs

. £ o1 (i)"L T
Proposition 1. If the term <[fD+(§—1)(CfD—xFD)]) b s less than one, the cutoff

productivity of FDI firms is lower than that of local firms: aZ! < ZP.

Proof. This proposition follows from the equation (A.2.29). O

Proposition 2. Suppose there are no wedges from tazes: T{? = 7"[/ = TLD = 7'£ =1 in Home. In

the case that there is no financial friction (A = 1), the cutoff productivity of FDI firms is not lower

than that of domestic firms: aZ! > ZP.

Proof. This follows from the equation (A.2.29) with the assumption of fixed production costs:
fr=fP. O

Proposition 3. Suppose there are no wedges from tazes: 7“9 = 7"[/ = TLD = 7'£ =1 in Home. In

the case that local firms and FDI firms have the same fized production costs: fI = fP, the cutoff
productivity of FDI firms is lower than that of domestic firms: aZ! < ZP under financial frictions,

A <1

Proof. This follows from the equation (A.2.29) with the assumption of 0 > 1, k > 0,0 < A < 1,
and (fP — xFP > 0. O
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A.2.2.3 Characterization of the equilibrium system

We restrict our model to have only one sector for the differentiated goods. The model is tractable

enough to allow for the closed-form equilibrium allocation. Since there are tradable homogeneous

goods which are produced in all coutries, we have W = eW* = By = eFj and Q1 = EVV[;* = 1.

Firstly, by combining equations (A.2.9), (A.2.10), (A.2.11), (A.2.12), and (A.2.13), we can pin down

ZP, 7! and zZP*:

2 () E) () b G @l

I o1 ,_ DN\ 521 I
gl _ gD f <TV> L
" ([fD + (31 P - xFD)]) /) T

TD*fD* (0_1)(2':11'71)" K
ZD* _ C n*—o+1

n*

. (=1 (#nin -
SFD* (é) 7L f1 n*—a+1> (Z1)™"

Therefore, we can find the market demand A and A* from equations (A.2.9), (A.2.10), and

(A.2.11):
d o () T ] G )
W W W (ZD)H? (%%)H
v
PF*>U_1[ Pcr 1 PC] FO*
AY = v 0 +—1-v)—| =
(- e T YW ooy (L)
o p-;-\f?*

where we have
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Combining these with price indexes (A.2.14) and (A.2.16), we can obtain:

A*

W

1 [ QP*C* 1
14
Qr

1 PC
1 [ 9W‘1'QL(1—V )0
That is,
(1-v)8 PC A PEC*
— 0
[ Q. w TV we
PC pP*C*
ol 1 *
[U@W +Qr( v*)0 e }
where we can solve for £ W
(1-1)0 -
O v*0
v Qr(l—v*)e
Therefore, we obtain:
PC 1
W v+t —1)
pcr 1
W+ v+ —1)

+—(1- V)HP—C

P*C*

- ()

. JH(ZP) <1T

1—G*(Z20%) \pr&

- Gy

J(ZP)

M =gy

(1)

D

TV

M (= G*(Z1)
1— G*(ZD*

a’~ 1

+

Dx\ 1—0
L
Dx

J*
1— G*

1-
50
Py

* * %\ 1—0
e EP) (T
1 _G*(ZD*) pTD*
J(ZP) 17 l=o
MI—G(ZD) (pTL ) A )
% 17G*(ZI) o J*(ZI) 1 _’_I —0
+ M (S ) 0 s (B) A
1 —Qr(l—v") v
(v +v*—1) y (1)
QL
«  J(ZP) 1P 1—a
(M) () 2oy (425) A
* Dx TD* l1—0o *
(M) (=Qu(1 =) s (A=) A

* * 1-G*(Z1) o—1 J*(Z
(M )(V ) (1—G*(ZD*)> « 11_0*(

J(ZP)

—%—w>
L
A ()

(612LU)> (11—GG((ZZDI))> «
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: : : PC _ T P*C* _ px_ T*
Note that Home and Foreign budget constraints are given by 357 = L+ and 55— = L™+ 35+
By substituting out for % and %, we can rewrite government budget balance (A.2.26) and (A.2.27)

as:

POy = o 20 ()

w - G(ZP) \prP
J(ZP 170\
M) ()

D - -0
+ M(l_Tg){lj(Cf(Z)D) o (/IJT‘L,> A_fD}

1—G*(Zh) ! o1 JHZY) (1TENTT
1- G- ZD*>(TL_1)a 1-G*(Z7) <pT§> 4

s
.

1 Y IR A N A AR
1- G*ZD*>(1 TC){O‘ —G(@) o \pri) 277

P*C* * Dx Dx\ 9

W 1= G=(2D%) \ p ™
J*(ZD*) 1 7_D>k l-o
+ ( vV ) ]_—G*(ZD*) <ﬂ’7’D* A
J*(ZD*) 7_ 1 7_D>s< 1-o
M* 1— Dx Vv L A* _ ¢Dx
+ M=) {1 Ty g

and £ C into government budget balance, we obtain two linear

By feeding equations for £¢
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simultaneous equations for M and M*:
o _J(ZP) (1PN
) ) 2y (7) A
1 * * J* ZD* TD* 1-o *
(M) (=Qu(1 =v) 275 (3 %=) 4 - L

" " l_G*(ZI) o— J*(ZI) I 1—-0o
(M™) (v*) (m) a ll_G*(Zz) (%*@) A

o— J* ZI TI —0
| e )
(1-G(Z)) I\ o1 JzD) (17170
M (1—G(ZD)> + (=) o™ i (zi) ff
o J* ZI TI 7_I —0
+ (1_Té’){a 11_0&(2})%(%%) A—fl}
and
—1-1)\ _J(zP) (1707
1 (M)( QL )lfG(ZD) (E%) A
o N 2P (17PN e
Ov+v*—1) + (M) () 1-G*(ZD%) <pTLb*> A -~ L
% —(I—V) I_G*(ZI) o—1 J*(ZI) 1 I o
+ 00 (5 )(1-a*<zm>)a o () 4
* J*(ZP*) T
(P = 1) s (35 ) 4
* * J* ZD*
= M + (]. D)l G* ZD* (PTD*)
ZD* D= 1 " .
+ (178 {1GZD*‘$(p ) A—fD}
Define:
D D\ -0 o—1 yx(r71 I\ -0 * (7 D% Dx\ 1—0
el = J(Z)D(”%) A, @%W(”ﬁ) A o= TV 1)3 (”%) A*
- G(ZP) P Ty 1-G*(Z") PTy 1—G*(zP¥) Py

Then we can find M and M* by solving:
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] ; [ (CQu-v)er ]
(v*)eP O(v+v*—1)
T D ( 1-G*(z1) ) (v*ye!
—_G*(7D vy*—
~ (p-1)0e7 <%%) 1GG*((ZZI)) 6(1+ g 1 (17}
_ 1% * - L
PN e P () (H-ne! (3)
e - (EES) - e
- (1 _Tg) {%(—)D B fD} 1_G*(ZI) ,7_I
] ] |- (EEs) =) (Tl -
r )OD* T
+ e
(7l A=)\ gl
+ (11 GCi((ZZDE)) <9(11?1-L1/*21)
o= M|, Ce)e” | e e (1)
e G o | e (i)
_ (1 D*) @D*
= (1 *) {%@D* _fD*} |

which corresponds to:

L (£QLO—v)eP

(v*)eP O(v+v*—1)

T D

-1
(TL_1)6D<% )
- (1-rf)e”
- (- {Fer—sr}

<L

O(v+v*—1) M~

(1-v)
<+ (0%1/4-1/)—1)) -

and MF* = OM”

where M! = ({55000 ) m = (ZD*) M*, MP = e

§M
1-G*(ZD¥) 77 1-aizr)y

Therefore, we have found ZP, Z1, zP* A, A*, M, M*, M, M¥ and MF*. We can derive
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the rest of endogenous variables as follows.

(%) = (o2 () w2 ()
() - one (k) (F)
(5 = Qu (5m2) and (52) = (&) (59).
() - () (F) (@)
() - @) (F) Gw)

where W = Py, W* = Fy, and 0y + 6 = 1 hold. Then we have:

I

1-v)\gD
v*)eP ©
PC (M) e o (M) (6<u+u*>—1)
. " _ U @D* _ % v @D*
W = + (M )% ) and W + (M )W ’
v* 9[ —4-v) @I
+ (M[) 9(5—&—3*—1) + (MI) (O(UQJrLV*>1)
pC pror
C * * Ok * T * * P, 1 C *
% = PW — L; % - Pw* - L C = ((g))7 cr = <(g’i )>7 CO = (WO) 00 (PW)’ CO

D
M (=my + 17) + M
Ly = L-| + M50 (3%) "4

T—G(ZD)
I, 0-1_J*(Z") li -7
+ Mo e )(pré) A

* SFD* Dx
M <?(2D) +f )

% J*(ZD*) 17_D* —0 N
+ Mgl () 4

L = L*—

where W = Py and W* = Fj.
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A.2.3 Average Measures under Pareto distribution

If we assume that productivity of firms follows the Pareto distribution, then it makes average

measures constant. Note that we have derived the market demand as:

PENTY pc pH*\ 71 P*C* PN T po P*C*
A = - - - o 1_ * — s v 1_ *
(5 e (5 ] () s ]
_ PG P —xFP)] !
o—17D s\ 1-0 o171l sI\1-0
@ % (5%) @2y (53)
PFN\TL pro pF\°! PC pFe\7! PC* 1 PC
A* = * s 1— i * (1= s
(W*) VO T (W) ST (W) WW* o ”)GW]
fD*
T oot (1)
22y (57)

Also, average productivity is linear in cutoff productivity:

1 1
~ oo _ dG(z) o—1 fr] o—1
D _ o—1 _ D
7= /ZDZ 1—G(ZD)] [U—U‘Fl] “

1

1
~ i oo _ dG*(Z) o—1 7]* o—1
I o—1 — I
7 = | e G| e ]

- 1 1

ZD* _ /OO Zafl dG*(Z) o=t _ 77* ot ZD*
goe . 1— G*(ZD%) -0+ 1
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Then we can characterize average labor as follows:

D7) = (ZD)H (“Li)aA - <n—Z+ 1) (zP)7 <1TL§)U (fD(+ (=1 (CF2 =xFP))

pTV ZD)U*li<17L>1 o

- <fD+ <i —1) (CfD—xFD)> (";) <,7_Z+1)

P Tv

lD* ZD* — ZD* o=l /1 T[l?* - A = 77* (ZD*)U_l 1 Tll?* - fD*
pTD* n*—o+1 pTD* —17P* TD*
Vv % (ZD*)U v (17L

8 %D) = 2 ( :)> P(ZP) =180 <fD * (i - 1> cr _XFD)> <?7—Z+1)
AP () o ()

Dx (7 Dx Dx *
x T (Z ) « (7 * (7 Dx * * Ui
e = (i))ll) (&) =re"ef? <77*—a+1>

And average profits are given by:

U = a2 () ) ()
W -l o]l ()

7 D* (ZD*) b T[l?* " n*
— * lD* ZD* _ fDx| _ _Dx Dx D«
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And average costs are given by:

D(7D _ D(7D

P ] e () )
gty  gle=17lZhH | I n* I
) TC[ o e =t om0 () + o]

Dx( 7 Dx _ 1 yD*(7Dx *

5 V(I/* ) _ TCD* [UU r V(V* )+fD* :TCD* |:(O'1)fD* (77* _”70-+1)+fD*:|

A.3 Empirical Target Moments in Calibration

This section presents the details of empirical target moments used in our model calibration.
We take our model to the Chinese data in 2000. We define a FDI firm as a firm of which
capital is occupied by foreigners by more than 10%. In calibrating the ratio of fixed produc-
tion costs between FDI and local firms, we take the empirical tangible asset ratio between
these firms averaged over eight years, 1.115. We assume the asset depreciation is the same

across all firms.

Table A.3: Empirical Tangible Asset Ratio for Calibration

Foreign Capital > 10% ‘ Foreign Capital > 25%

Year FDI fixed assets per FDI firm FDI fixed assets per FDI firm

Local fixed assets per local firm Local fixed assets per local firm
2000 1.288 1.217
2001 1.185 1.110
2002 1.074 1.010
2003 1.020 0.975
2004 1.072 1.024
2005 1.065 0.994
2006 1.111 1.057
2007 1.103 1.059
Average 1.115 1.056

All data are from manufacturing sectors and from Chinese firm data.
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Model Ratios in Aggregate: For calibration, the model moments are defined as

follows:

(1) Ratio of the value of exports to the value of imports in aggregate

D, I . .
[Leg PI/IS )yD’X(w)dw + fw*eﬂf z V(V )yI’X(w )i }
|:fw*€ﬂ* QL%yD’X*(w*)dw*}

oo pP(z z oo pl(az *(z
MfZD pmg) <yD7X(Z)) dG(z) + M7 p P év ) (yLX(az)) dG” (z)

_ 1—G(ZD) T(ZI)
= . [0 D (4 % dG*(z
QLM* 5. pw(* L (yPXx(2)) T((ZJ)D)

(2) Ratio of the value of exports to the value of domestic sales in aggregate

D w I UJ* « %
[fweﬂ ng LyDX () dw + Jorcar %ym((w )dw }

D(w (" . R
[fweﬂ PI/‘S )yD(w)dw + Jorcar = iSV )yl(w Jdw ]

(3) Ratio of the value of imports to the value of total products in aggregate

D w* % " "
|:fw*€Q* QL” W(* LyP-X (w*)dw }

PD(w PD(w PI(w* % % PI(w* % *
[fwesz W )yD(w)dw+fweQ W )yD’X(w)dw+fmeszI IEV Lyl (w*)dew + o ear W Lyl () dw }

(4) Ratio of the value of FDI-firm products to the value of total products in aggregate

! w” * * I w” * *
[ cor ZH201 @N)dw + [ cqn ZE 21X (") dor

PD(w PD(w PI(w* % % PI(w* % %
oo TRy (@) + fcq PRy D X @)+ [ cr Py ()i + e Py X (7)o
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A.4 More Details on Counterfactuals

A.4.1 Removing tax benefits of FDI firms

Welfare gains from the tax reform exhibit a humped shape. In the second row of Figure
A.1, we plotted Home consumption C on the left? and its percent changes relative to the
benchmark level under 7, = 0.85 on the right. To see why welfare gains are not monotone,
observe the third row of Figure A.1. The effect from the varieties raises consumption for
all tax rates in the experiment, however, the effect from aggregate productivity exhibits a
humped shape: it increases up to 31% of tax on FDI and then decreases. Adverse effect from
decreasing productivity becomes more dominant as the tax on FDI rises further beyond 31%
and eventually consumption declines when the tax rate exceeds 33%.

The gains from product varieties are positive under the tax reform. Due to the tax-cut on
local firms, more and more Home domestic incumbents operate their businesses while more
and more FDI firms exit. Their net effect is the gain in total varieties. However, aggregate
productivity also shows a humped-shape pattern like consumption. In the net effect, the
welfare initially increases until it reaches the maximum at around 33% of tax on revenues of
FDI firms, and then it monotonically decreases.

The market share of FDI firms is replaced with that of local firms and the market share of
Foreign local firms increases. The tax reform drives out low-productivity FDI firms by raising
its cutoff productivity, but the revenue tax changes do not affect the cutoff productivity of

Home local firms and it attracts more low-productivity local firms in Foreign.

A humped shape in aggregate productivity: The appendix A.2.1 shows that the

aggregate productivity in Home, ZHF , is defined as

log (ZHF> = vlog (ZDI) +(1—v)log (ZD*> ,

3 Note that aggregate consumption, C, is periodic utility itself since our framework is static: C =V =

DCo"Cy" = @ (Co)" (MHF) T (pZH7) 0 (1 + %))9.
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Figure A.1: Value-Added Tax Reform with varying 7"1,7 under A = 0.70, TCD = 0.67, and Té =0.85
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The Home aggregate productivity, ZHF , puts a larger weight on average productivity mea-
sures of Home local and FDI firms relative to that of Foreign local firms due to the presence
of home bias, ¥ = 0.83. Among Home local and FDI firms, the productivity aggregator,

ZP! gives more importance on those firms who have larger mass.
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Figure A.2 shows the effect of the tax reform on productivity. The top two subfigures plot
the Home aggregate productivity, ZHF , on the left and productivity aggregator over local
and FDI firms, ZPI on the right. Subfigures in the second row present effective productivity
measures which are adjusted by after-tax wedges: 7222 and {Z’. We plot such revenue
wedges on local and FDI firms in the third row: 7/ on the left and 7{- on the right. The
bottom two subfigures plot cutoff productivity levels of Home local and FDI firms, and
Foreign local firms.

Be reminded that unlike the standard trade literature, we assume exporting is costless and
our model abstracts from trade costs. We adopt this approach since our focus is to evaluate
the effect of government policies on reallocations between local and FDI firms under financial
market imperfection and tax distortions in the FDI host country. Tax on revenue, 1 — 7y,
reduces marginal revenue of firms, and hence it aggravates effective productivity by requiring
more labor in producing one unit of product. Higher revenue tax, or lower wedge on revenue
(tv{}), negatively affects aggregate productivity ZHF

Under the tax reform, effective productivity of Home local firms dominates those of FDI
and Foreign local firms due to their larger mass and home bias. The variation in taxes
on Home local and FDI firms does not change local firms’ cutoff productivity. However,
the change in the wedge on local firms’ revenue mainly drives the change in Home effective
productivity. Hence, the non-monotone feature of aggregate productivity is mainly driven
by the wedge on revenue of Home local firms.

The appendix A.2 derives cutoff productivity levels of all firms. For Home firms, they

are given by

o () () (225 b o) )




Figure A.2:

Aggregate Productivity in Home
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Foreign firms, ZP* |}, as shown by the free entry condition in Foreign, given by:

FD*

1— G*(ZD*) ,/TD*(ZD*)

o W

1-G*(2")
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This condition implies that if the market environment requires FDI firms to be highly pro-
ductive for their survival (Z? 9}), then more low-productivity local firms in Foreign can enter
(ZP* ||).4 Therefore, the rise of revenue tax on FDI firms has negative spillover effect on
cutoff productivity of Foreign firms.

Decrease in composite varieties: Now we move on to the competition effect. We

define the aggregate mass of Home firms as
log (M"F) = vlog (M + M") + (1 —v)log (M*).

The top-left subfigure in Figure A.3 shows the aggregate measure for Home variety, M"%
strictly increases. This is due to the dominant effect of the increase in the mass of Home local
firms, M. The combination of labor market clearing conditions and free entry conditions

leads to the following equilibrium conditions as shown in the appendix A.2:

(L — Lo) — MT [ff iy (Zfﬂ
(Z+1)2 (2°) + (1= 72) 2
L — L
{(Z5+ 1) (20 + (1 =78y poe + (228 ) & [ @ - 1]}

where <%> = (ZZLIY holds. The average labor demand can be derived as [ (Z Dy =

(fD - (% — 1) (CfD — XFD)) (c—1) <n—2+1> for Home local firms, I/ (ZI> =fl(c—1) (W_"—;JFJ
for Home FDI firms, and [P+ (ZD*> = fP* (o0 —1) (#) for Foreign domestic firms (see

the appendix A.2.3).

Dx(>Dx
4 In the appendix A.2.3, we show average profits can be derived as = é/Z ) — TE* fP* (nf__olﬂ) and

I,~I
% =7l (n*‘i —01+ < ) That is, average profits do not depend on cutoff productivity. To be concrete, the

1
* ==
TCD'*fD*( 1>( 7rLi’n)

=
cutoff productivity for Foreign firms is determined by ZP* = Rl , which
SFD _Téfl(”_lxzﬁlL)7 (JT)W*
zZ

nF—o+1
shows its negative association with Z! clearly.
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There are two determinants for the mass of Home local firms, M. Firstly, when average
labor demand among Home local firms, [” (2 D) is higher, it makes competition among local
firms in hiring labor harder, and thus the mass of firms decreases. Second, if there are more
FDI firms in operation, M’ {, then this leads to stronger competition for hiring Home labor
and so the mass of Home local firms gets smaller. In the counterfactual experiment, the mass
of FDI firms decreases due to the rise in its cutoff productivity® and average labor demand
stays constant. Therefore, the mass of Home local firms, M, increases under the tax reform.
The mass of Foreign firms, M*, stays constant since the effect from the increase in the labor

demand in the homogeneous sector, L{ 1}, and the effect from the decrease in 11 GG ZZDIB) U

are cancelled out.

Figure A.3: Value-Added Tax Reform with varying 7 under A = 0.70, 75 = 0.67, and 75, = 0.85
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the mass M! to its cutoff Z! can be shown as *7(19) = = (Zmin) W= T =
1-G=(27%) ZN) 7 oD (5 ) (2t ) TED
( ) QL (Zmzn) W

*
D D (c—1) (=5 :0)"
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A humped shape in wedge on revenue of Home local firms, 7{7: We find that
revenue tax on Home local firms, 1 — 77, exhibits a humped shape as reproduced in Figure
A.4. To see why this occurs, we also plot before-tax aggregate revenues of local and FDI

firms. The appendix A.2.3 shows before-tax revenues can be written out as:

RD B.T M 5 1 n
- - Z 1 D_ yFP -
() = e G @) (=05)
B.T «
R’ _ My
W T n—o+1
The mechanism is clear. Before-tax aggregate revenue of Home local firms increases, but that

Figure A.4: Value-Added Tax Reform with varying 77 under A = 0.70, TCD = 0.67, and Té =0.85
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of FDI firms declines. Keeping the same amount of government revenues, the government
may reduce the tax on local firms initially as it imposes larger tax on FDI firms. However,
as more and more FDI firms exit and hence tax revenues from FDI firms declines, the

government eventually needs to finance revenues by increasing tax on local firms after some

threshold at around 33% tax on FDI firms.
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A.4.2 Financial Market Reform under Tax Distortions

Increase in composite varieties: We define the composite mass of Home firms as log (M HE ) =
vlog (M + M') + (1 — v)log (M*). The left subfigure in the middle of Figure A.5 shows
MHF increases. This is due to the dominant effect of the increase in M. The combination of

labor market clearing conditions and free entry conditions leads to the following equilibrium

conditions:
Ny (L= Lo) = M* [+ 1 (Z1)] |
(Z+1)12 (2°) +(1-18) P
o L — L}

TD* ~ « " v all I ‘I'I ~ ?
e e e e ) A LR )

where <%> = (ZZDI*Y* holds. The average labor demand can be derived as I (Z Dy =
(fD - (% — 1) (CfD — XFD)) (c—1) <FZ+1> for Home local firms, (ZI> =fl(c—1) (W_"—;JFJ
for Home FDI firms, and [P+ (ZD*> = fP* (o0 —1) (#) for Foreign domestic firms (see

the appendix A.2.3).

There are two determinants for the mass of Home local firms, M. Firstly, when average
labor demand among Home local firms, [P (Z D) is higher, it makes competition among local
firms in hiring labor harder, and thus the mass of firms decreases. Second, if there are
more FDI firms in operation, M’ 1}, then this leads to harder competition for hiring Home
labor and the mass of Home local firms gets smaller. In the counterfactual experiment, both
competition effects get smaller due to the decrease in average labor demand, (" (ZD ), and
the decrease in the mass of FDI firms. Therefore, M increases when A rises as shown in
Figure A.6.

The mass of Foreign firms, M*, gets smaller mainly due to the increase in labor demand

in the homogeneous sector, L} f}, but its movement is negligible. Since the FDI cutoff Z7
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slightly increases, the mass of FDI firms decreases, M’ .6

Figure A.5: Financial Market Reform under 78 = 0.67, 7Y = 0.83, 74 = 0.85, and 7{- = 0.85
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Figure A.6: Financial Market Reform under 78 = 0.67, 7/ = 0.83, £ = 0.85, and 7{- = 0.85
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A.4.3 Financial Reform with varying taxes on local firms’ profits

Figure A.7 shows changes in consumption according to financial reform with respect to
different levels of a profit tax on Home local firms. When we normalize each line by dividing
it by the value on A = 70%, then the consumption equivalent change clearly exhibits the
pattern which becomes “humped” less and less as 75 increases (decreasing profit tax on local
firms).

Figure A.7: Financial Reform under varying 75 with 7 = 0.83, 74 = 0.85, and 7{- = 0.85
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Observation of Figure A.8 leads us to the main culprit for this pattern: variety effect.
Variety effect increases with a steeper slope as 78 increases(decreasing profit tax). Also,
lump-sum transfer and aggregate productivity are all less than one, and it dampens the

increase in the variety effects and consumption plot becomes smoother than the variety

effect plot: C = []\WLIF}ﬁ pZHFH (L + %)
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Figure A.8: Financial Reform under varying 78 with 7 = 0.83, 74 = 0.85, and 7{- = 0.85
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So why does the variety effect increase with a steeper slope as 75 increases(decreasing
profit tax)? This is mainly because the mass of Home local firms increases with a steeper

slope as 78 increases.

(L — Ly) — M' [ff i (Zf)]

M= (§+1>1D(2D>+(1—Té3)fl)7
_ i(L_LO)_MI [fIHI (51”}1{(07_5’1“) 1P (2D>+(1—T£) fD}l

where [P(ZP) = (fP+(5-1)(¢fP=xFP)) (e —1) (T—Zﬂ) The left-bottom chart in

Figure A.9: Financial Reform under varying 78 with 7 = 0.83, 74 = 0.85, and 7{- = 0.85
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Fig A.9 plots M; = {(L — Ly) — MT [fI + 1! (21>] } and the right-bottom chart plots

_ -1 -
M, = {(;—éjl + 1> 1P <ZD> +(1-178) fD} . As X increases, [P (ZP) decreases and thus
M, increases. It barely shifts according to the change in 75.

As 78 increases (decreasing profit tax on local firms), M’ decreases due to the exit of
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FDI firms, and M, shifts up. Therefore, as 75 increases, M, acts as a multiplier which makes
the slope of M, steeper.

All in all, the main reason for the steeper slope of the variety effect is the decrease of FDI
firm mass. According to the financial reform, X\ increases and the average labor requirement
P (Z D) decreases since local firms pay less and less financial costs in labor term. The increase
in M, is multiplied by the upward shift in M; as 75 rises and this is mainly due to the exit

of FDI firms: M' |.

Figure A.10: Financial Reform under varying 75 with 72 = 0.83, 7/ = 0.85, and 7%, = 0.85
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A.4.4 Financial Reform with varying taxes on FDI firms’ profits

Figure A.11 shows changes in consumption according to financial reform with respect to
different levels of a profit tax on FDI firms. The Home consumption gets larger in level
when profit taxes on FDI firms increases (74 decreases). This is mainly due to the income
effect: as the Home government gathers large taxes from FDI firms, Home households can

earn more lump-sum transfers.

Figure A.11: Financial Reform under varying 7 with 78 = 0.67, 72 = 0.83, and 7% = 0.85
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Figure A.12: Financial Reform under varying 7/ with 7£ = 0.67, 7/ = 0.83, and 7, = 0.85
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Figure A.13: Financial Reform under varying 7/ with 7£ = 0.67, 7/ = 0.83, and 7, = 0.85
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Figure A.14: Financial Reform under varying 7/ with 7£ = 0.67, 7/’ = 0.83, and 7, = 0.85
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E Figure with 1 — 7 = 15%

Figure 15: Financial Market Reform under 75 = 0.67, 7 = 0.83, 74 = 0.85, and 7{- = 0.85
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Figure 16: Financial Market Reform under 75 = 0.67, 7/ = 0.83, 7/ = 0.85, and 7> = 0.85
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Figure 17: Financial Market Reform under 75 = 0.67, 7 = 0.83, 7/ = 0.85, and 7> = 0.85
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F Allocations with and without distortions

Figure 18: Value-Added Tax Reform under
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distortions and under no distortions.
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Figure 19: Value-Added Tax Reform under distortions and under no distortions.
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Figure 20: Value-Added Tax Reform under distortions and under no distortions.
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Figure 21: Financial Market Reform under

home consumption basket

foreign consumption basket
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distortions and under no distortions.
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Figure 22: Financial Market Reform under distortions and under no distortions.

local firm productivity
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Figure 23: Financial Market Reform under distortions and under no distortions.
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Figure 24: Financial Market Reform under distortions and under no distortions.
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G Figure under varying degrees of frictions

Figure 25: Value-Added Tax Reform with varying A and 77 under 75 = 0.67, and 7/, = 0.85.
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Figure 26: Value-Added Tax Reform with varying A and ¥ under 75 = 0.67, and 7/, = 0.85.
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Figure 27: Value-Added Tax Reform with varying A and 7 under 75 = 0.67, and 7/, = 0.85.
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Figure 28: Financial Market Reform with varying 7{- under TCD = 0.67, 77 = 0.83, and Té« = (.85.
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Figure 29: Financial Market Reform with varying 7"[/ under TCD = 0.67, 7"9 = 0.83, and Té« = 0.85.
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Figure 30: Financial Market Reform with varying 7 under 75 = 0.67, 7 = 0.83, and 7/, = 0.85.
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Figure 31: Financial Market Reform with varying T‘I/ under TCD =0.67, T‘]? = 0.83, and Té = 0.85.
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H

Figure under varying degrees of frictions with no other taxes

Figure 32: Value-Added Tax Reform with varying A and 72 under 75 = 1.00, and 74 = 1.00.
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Figure 33: Value-Added Tax Reform with varying A and ¥ under 7£ = 1.00, and 7/, = 1.00.
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Figure 34: Value-Added Tax Reform with varying A and ¥ under 75 = 1.00, and 7/, = 1.00.
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Figure 35: Financial Market Reform with varying Té under TCD = 1.00, 7"1/7 = 1.00, and Té« = 1.00.
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Figure 36: Financial Market Reform with varying 7"[/ under TCD = 1.00, 7"9 = 1.00, and Té« = 1.00.
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Figure 37: Financial Market Reform with varying 7 under 75 = 1.00, 7 = 1.00, and 7}, = 1.00.
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Figure 38: Financial Market Reform with varying 7{- under TCD = 1.00, 7 = 1.00, and Té = 1.00.
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