
Essays on Chinese Firm Performance in International Trade

by Yizhi Wang

B.S. Economics, September 2008, Beijing Institute of Technology
M.S. Economics, May 2010, University of Illinois at Urbrana-Champaign

A Dissertation submitted to

The Faculty of
The Columbian College of Arts and Sciences

of The George Washington University
in partial satisfaction of the requirements
for the degree of Doctor of Philosophy

August 31, 2021

Dissertation directed by

Maggie X. Chen
Professor of Economics



The Columbian College of Arts and Sciences of The George Washington University

certifies that Yizhi Wang has passed the Final Examination for the degree of Doctor of

Philosophy as of April 23, 2021. This is the final and approved form of the dissertation.

Essays on Chinese Firm Performance in International Trade

Yizhi Wang

Dissertation Research Committee:

Maggie X. Chen, Professor of Economics, Dissertation Director

Michael O. Moore, Professor of Economics, Committee Member

Steven M. Suranovic, Professor of Economics, Committee Member

ii



© Copyright 2021 by Yizhi Wang
All rights reserved

iii



Abstract of Dissertation

Essays on Chinese Firm Performance in International Trade

This dissertation consists of three essays covering different topics of international

trade. The first one studies Chinese firms’ pricing behavior under uncertainty. I develop

a monopolistic competition model of trade with firm heterogeneity and endogenous

mark-ups. Removing the assumption that demand uncertainty at the export markets

is resolved at the time when the output and export decisions are made, a monopolistic

competition model of trade with firm heterogeneity and risk-aversion suggests that

uncertainty could be a driver of export prices at economic downturns. The model

shows that exporters raise mark-ups, thus prices, in response to rising economic

volatility in export markets. I then examine the hypotheses and investigate the impact

of uncertainty on export prices using a panel dataset of Chinese firm exports from

2000 to 2010 and novel time-variant measures of market-specific uncertainty based on

Bloomberg stock volatility. The empirical findings are broadly consistent with the

theoretical predictions.

The second paper investigates Chinese manufacturing firms’ responses to real

exchange rate movements using detailed Chinese firm-level data. I design an empirical

model to capture the real exchange rate variation of the Chinese yuan (CNY) due to

nominal exchange rate movements and study its impact on Chinese firms’ performance.

The empirical results show a sharp appreciation of the CNY after China’s transition to

a more market-oriented exchange rate regime could slow down Chinese firms’ export

and employment growth. However, we find no evidence to support a real exchange

rate’s impact on total factor productivity or revenue.

The third paper (with Ahsan Tariq Butt) examines the behavior of exporters when

they encounter a negative shock from their respective trading partner and study the

firm-level effects of Antidumping (AD) on the Chinese exporters. Despite China’s entry
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into the World Trade Organization (WTO), non-tariff barriers such as anti-dumping,

are still hurdles on Chinese exporters’ path to global trade. Using detailed Chinese

firm-level data and Global antidumping database, we find evidence that antidumping

(AD) investigations, with positive final AD decision, hurt Chinese exporters’ total

productivity growth. Our analysis suggests that these detrimental impact on firm’s

productivity growth are driven by plummeting firm’s export growth in the face of

AD, regardless of the final AD outcome, sharply slowing export growth of non-target

products and discouraging the exporter to enter the AD-initiating market.
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Chapter 1: Economic Uncertainty and Countercyclical Export Prices

1.1 Introduction

How will the import price move during a recession, such as the recent subprime crisis?

Economic theory tells us that prices will drop as the demand goes down. Surprisingly,

the price index of U.S. imports from China surged during the 2007-2009 financial

crisis while a great demand shock hit the economy. (Fig 1.1a).

My paper explores this phenomenon by connecting export prices and uncertainty,1

and shows that firms’ decisions under uncertainty are of great importance to under-

standing this aggregate statistic’s change.

Removing the assumption that demand at the export markets is known with

certainty when the output and export decisions are made, a monopolistic competition

model of trade with firm heterogeneity and risk-aversion suggests that uncertainty

could be a driver of export prices at economic downturns. We explore a country-sector-

year level uncertainty proxy constructed from Bloomberg stock data, Chinese customs

and manufacturing data to test the model predictions. We show, both theoretically and

empirically, that firms charge higher mark-ups, thus prices, facing rising uncertainty.

Besides, our empirical study supports the model prediction that uncertainty can boost

firms’ re-entry behavior if the demand shock is not too damaging.2 The intuition

behind the results is that exporters tend to charge a risk premium when they choose

to export to destination markets with demand uncertainty. Uncertainty may generate

softer competition through a higher average price set by the incumbents; thus, it is

unnecessary to deter entry even potential entrants demand a higher risk premium.

This paper show empirically Chinese exporters are less willing to take the risk, brought
1Bloom (2014) refers to a single concept of uncertainty as a mixture of risk and uncertainty defined

in Knight (1921), therefore risk and uncertainty terms are interchangeable. I will follow this routine.
2In the model, demand shock is the first moment, and uncertainty is the second moment.
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by a devastating demand shock, by entering destination markets during the subprime

crisis. However, the deterrence effect on re-entry is not found in the non-recession

period.

Firm-level heterogeneity in response to uncertainty is investigated empirically

as well. The results show larger and more productive firms tend to absorb more

uncertainty into their mark-ups, which is consistent with a hypothesis that bargaining

power is of great importance in risk-sharing behavior.

We find no robust results as for the impact of uncertainty on the trade value.

In Melitz-type trade models, uncertainty in productivity is resolved before firms’

production decisions, and firms selling at the equilibrium have non-negative profits

(Melitz, 2003; Melitz and Ottaviano, 2008). In my model, firms make the decisions

under economic uncertainty and those who choose to produce can still receive negative

profits due to an ex-post negative demand shock.

Export strategy under uncertainty has been studied in recent trade literature.

Esposito (2016) shows that firms can reduce demand risk through geographical diver-

sification. Evidence for the impact of uncertainty on firms’ market-entry and sourcing

decisions has been widely documented (Berman et al., 2015; Carballo, 2015; Nguyen,

2012), but little work has been done for export prices. Sousa et al. (2016) conclude

that expenditure uncertainty hurts firm-level revenue, and firm-level heterogeneity

will narrow the market share gap between high and low productivity firms. My work

contributes to the export-under-uncertainty literature by establishing a direct link

between demand uncertainty and export prices theoretically and empirically.

The apparent resilience of producer, as well as consumer, prices at economic

downturns have been studied in the customer market literature. In recent works,

Gilchrist et al. (2017) show that financially weak firms significantly increased their

prices in the 2008 subprime crisis, and attribute it to firm-level investment strategy.

This strand of literature originating from Chevalier and Scharfstein (1996) presents

2



demand rigidity and capital market imperfections as incentives for firms to build

market share by lowering prices when the economy is good, and deviate from price

reductions when the day is bad. Furthermore, it suggests that the countercyclical

prices are due to countercyclical markups.

The relevance of credit constraints and export prices has been studied in recent

international trade literature. However, the empirical works show mixed evidence

on the relationship between them. Fan et al. (2015) show that the impact of credit

constraints on Chinese export prices relying on the quality adjustment effect, and

tighter credit constraints significantly lower export prices. Secchi et al. (2016)

find that constrained Italian exporters charge higher prices than unconstrained ones

do. They further show input costs only account for part of the observed price

gap between constrained and unconstrained exporters, and conclude that mark-up

difference driven by financial constraints is of great importance to understand the

export prices dynamics. Eckel and Unger (2016) show whether export prices are

positively or negatively correlated to a credit constraint and variable trade costs

depends on the sector-level R&D intensity. Considering the fact that exporters’ credit

constraint is usually tightened at recessions, the dependence of export prices on the

financial constraint may shed some light on countercyclical export prices. Therefore,

my paper proposes uncertainty and firm risk-aversion as an alternative mechanism

to explain the observation of countercyclical export prices in addition to financial

constraints.

My paper is also related to a large body of literature studying export prices,

quality and exchange rate pass-through.3 While the quality sorting hypothesis and the

efficiency sorting hypothesis in the trade literature generate the opposite predictions

for average price at the extensive margin, it is critical to understand firm-level export

prices before discussing the aggregate price index. The quality sorting literature,
3Unit price is commonly used as a proxy for goods quality.
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such as Kugler and Verhoogen (2012), Baldwin and Harrigan (2011), suggests high-

productivity firms charge higher prices for their goods with higher quality and costs.

The exit of low-productivity exporters therefore pushes the average price up. On the

contrary, as introduced by Melitz (2003), the efficiency sorting literature considers

that firms compete only in prices, and low-productivity firms charge higher prices due

to higher costs. In this set-up, the implication of firm exit on average price is opposite

to that in the quality sorting literature. That is, the average price will decrease due

to the leave of less productive firms. The later empirical analysis, using Chinese data,

supports the efficiency sorting hypothesis.

The empirical analysis is based on a country-sector (GICS) level uncertainty proxy

constructed from Bloomberg stock data. Compared to the commonly used (policy)

uncertainty measures, such as Global Economic Policy Uncertainty Index (Baker et

al., 2016), our proxy allows us to take advantage of the variation across sectors.

The remainder of this article is organized as follows: Section 2 introduces a model to

explain the observation of a positive correlation between export prices and uncertainty.

The data used for the analysis is described in section 3. Section 4 discusses the

empirical methodology and the findings. In section 5, we present the conclusion.

1.2 Model

I develop a monopolistically competitive model of trade with firm heterogeneity and

uncertain demand. In this model, a risk-averse exporter’s mark-up depends on both

toughness of competition and uncertainty. An exporter charges a higher mark-up,

thus prices, when it faces softer competition or higher uncertainty.

Let S define the set of countries. For every country i ∈ S , there are Li workers

and each worker is endowed with 1 unit of labor. Each country has a homogeneous

goods sector with perfect competition. The marginal cost in producing 1 unit of this

homogeneous good is 1 unit of labor. Take this homogeneous good as numeraire, then

4



the wage for the workers in this sector equals 1. Each country also has a heterogeneous

sector with a continuum of possible differential varieties defined by Ω, and a firm

produces one variety ω ∈ Ω.

Productivity of a firm in the heterogeneous sector, defined as ϕ, is drawn from a

distribution function G(ϕ). Iceberg transport costs for exporter i to destination j and

the sunk entry costs, measured by utility, are denoted by τij and fe respectively.

Entry is endogenous following Melitz and Ottaviano (2008). Firms first choose

whether they enter the market based on the expected utility; once a firm decides to

enter, it will pay the sunk entry costs and randomly receive a level of productivity;

lastly it makes its production, exit and export decisions based on expectations for the

uncertain demand. Given these assumptions on the timing of firms’ decisions, firms

cannot adjust their strategies after resolving the uncertainty of demand.

1.2.1 Consumer’s Problem

The utility maximization problem for a representative consumer in country j is as

follows:

Max
qcj (ω)

ucj = qcj0 +
∫
ω∈Ωj

(α + vj(ω))qcj (ω)dω − 1
2γ
∫
ω∈Ωj

qcj (ω)2dω

− 1
2η
(∫

ω∈Ωj
qcj (ω)dω

)2

s.t
∫
ω∈Ωj

pj(ω)qcj (ω)dω + pcjoq
c
jo = wj

(1.1)

where Ωj defines the set of products selling at market j consisting of both demostic

and foreign products, qcjo is the consumption in homogeneous good sector, qcj (ω)

is the consumption of variety ω, and vj(ω) is the country-variety-specific demand

shifter which captures the idea of economic uncertainty. I assume vj(ω) independently

distributed with a mean of µvj and a variance of σ2
vj .

4 The superscript c is used to
4I assume E[vj(ω)] = µvj and V ar[vj(ω)] = σ2

vj for any variety ω ∈ Ω.
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indicate an individual demand. The parameters α and η capture the substitution

pattern between the numeraire and the differentiated variety respectively. That is

the higher the α or the lower the η, the higher weight to differentiated goods sector;

γ represents the degree of product differentiation between the varieties, i.e: low γ

indicates goods are easy to substitute in the heterogeneous sector.

Solving the above optimization problem results in the representative consumer’s

demand for variety ω in market j,

pj(ω) = α + vj(ω)− γqcj (ω)− ηQc
j (1.2)

Qc
j =

∫
ω∈Ωj

qcj (ω)dω (1.3)

Let Ω∗j be the set of firms selling at the equilibrium and |Ω∗j | = Nj . Therefore Nj

is the number of firms selling in country j at the equilibrium. Rewrite Eq. (1.2) as

qcj (ω) = α

γ
+ vj(ω)

γ
− η

γ
Qc

j −
1
γ
pj(ω) (1.4)

Substituting Eq. (1.4) into Eq. (1.3) leads to

Qc
j = (α + v̄j)Nj − p̄jNj

γ + ηNj
(1.5)

where p̄j and v̄j are given by the following expressions:

p̄j =
∫
ω∈Ω∗

j
pj(ω)dω
Nj

(1.6)

v̄j =
∫
ω∈Ω∗

j
vj(ω)dω
Nj

(1.7)

The chock price pmaxj(ω) can be obtained by setting qc
j (ω) = 0 in Eq. (1.2)
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pmaxj(ω) = α + vj(ω)− ηQc
j

= p̄maxj + vj(ω)

= αγ + ηNj(p̄j − v̄j)
γ + ηNj

+ vj(ω)

(1.8)

Thus, a firm competing in market j will face the demand qj(ω) below

qj(ω) = Ljq
c
j (ω)

= Lj

γ
(p̄maxj + vj(ω)− pj(ω))

(1.9)

Let ε define the elasticity of demand,

ε = [
pmaxj

pj(ω) − 1]−1

Assuming pmaxj ≤ α + vj(ω), lower average price p̄j , larger amount of firms selling

at the equilibrium Nj , or a negative preference shock vj(ω) all indicate lower choke

price pmaxj , therefore higher elasticity of demand ε. High-productivity firms (low-price

firms) face lower demand elasticity.

The source of uncertainty after entry is that firms fail to observe the actual vj(ω),

even though they know all the aggregate indexes, i.e., p̄j , N̄j , and v̄j , while choosing

their output level for each destination market.

1.2.2 Firm’s Problem

Firms located in country i face uncertain demand when making their export decisions.

I assume firms decide their delivery level qij(ω) for each destination j before they

observe the realized value of vj(ω); and the equilibrium price pij(ω) is determined ex

post following the realized demand shifter vj(ω); firms cannot adjust quantity based

on the observation of demand shock. Firms are assumed to be risk-averse with a

mean-variance utility function.
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A firm located in country i exporting to destination j with iceberg trade costs, τij ,

obtains profit πij from market j:

πij(ϕ) = pij(ϕ)qij(ϕ)− wiτij

ϕ
qij(ϕ)

where τij = 1 if i = j, otherwise τij > 1.

The firm maximizes its expected utility given p̄maxj :

Max
qij

Πij = E(πij)− ρV ar(πij)

= E(pij)qij −
wiτij

ϕ
qij(ω)− ρσ2

vjq
2
ij

s.t pij(ω) = − γ

Lj
qij(ω) + p̄maxj + vj(ω)

(1.10)

The optimal output level is

q∗ij = qij(ω)∗ =
p̄maxj + µvj −

wiτij
ϕ

2(γ/Lj + ρσ2
vj )

. (1.11)

Substituting the optimal output into the demand, the realized price is

pij(ω)∗ = p̄maxj −
γ(p̄maxj + µvj −

wiτij
ϕ

)
2(γ + Ljρσ2

vj )
+ vj(ω) (1.12)

To simplify the model solutions, I further assume the demand shock is not so

severe in order to ensure the existence of positive equilibrium prices.5 Intuitively, if

the realized market demand is too weak, firms will put their products into inventory

rather than ship them to the market.

Proposition 1 Given the average choke price p̄maxj ,

(i) export prices increase in uncertainty at the destination market, i.e., ∂p∗
ij

∂σ2
vj
> 0;

(ii) export prices decrease in firm productivity, i.e., ∂p∗
ij

∂ϕ
< 0;

5I assume vj ≥
γ(p̄maxj +µvj −

wiτij
ϕ )

2(γ+Ljρσ2
vj

) − p̄maxj . The right hand side of this inequality can be expressed
as a function of model parameters if we substitute Eq. (1.18) and (1.20) into it.
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(iii) export volume increases in uncertainty at the destination market, i.e., ∂q∗
ij

∂σ2
vj
< 0.

The above partial equilibrium results (Appendix 1) can be understood as the

short-run effect of uncertainty, while the general equilibrium results, which we will

discuss in the following, can be considered as the long-run effect.

1.2.3 Market Entry and Exit

Exit is driven by demand. Firms will exit from market j if Πij ≤ 0. For the marginal

firms in market j with productivity ϕ∗ij , Πij = 0 indicates

p̄maxj + µvj = wiτij

ϕ∗ij
= MC∗ij (1.13)

ϕ∗ij = wiτij

p̄maxj + µvj

Firms exit when their marginal cost, MCij ≥MC∗ij .

Define πi ≡
∑
j∈S πij , and Ui ≡ E(πi)− ρV ar(πi). Assuming independent markets,

i.e., Cov(vk , vm) = 0 ∀ k 6= m, then Ui = ∑
j∈S[E(πij) − ρV ar(πij)]. Prior to entry,

a firm’s expected utility is given by
∫+∞
ϕ∗

ii
UidG(ϕ) − fe,6 where G(ϕ) defines the

cumulative distribution function of productivity ϕ in country i, and fe defines the

sunk costs (measured by utility).

Ui(ϕ) =
∑
j∈S

(p̄maxj + µvj −
wiτij
ϕ

)2

4( γ
Lj

+ ρσ2
vj )

(1.14)

Assuming ϕ is Pareto distributed with the probability density function gi(ϕ) =
θi

ϕθi+1 , the free entry condition can be written as

∫ +∞

ϕ∗
ii

Ui(ϕ) θi

ϕθi+1dϕ = fe, (θi > 0) (1.15)

6ϕ∗
ii ≤ ϕ∗

ij , and ϕ∗
ii = ϕ∗

ij if i = j.
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The free entry condition can be used to pin down ϕ∗i which in turn decides the

number of firms in the equilibrium, Nj , and number of firms entering the market N k
E,

∀ k ∈ S.

1.2.4 Two-country Solution

In the previous section, I use a multiple-country set-up to present the partial equi-

librium effects of uncertainty on firm and aggregate level performance variables. To

assess the general equilibrium effects of uncertainty and keep the solution tractable, I

refer to a simplified two-country model, i.e., S = i, j.

A firm located in country i receives profits from both domestic and foreign markets,

Ui(ϕ) =
(p̄maxi + µvi − wiτii

ϕ
)2

Mi
+

(p̄maxj + µvj −
wiτij
ϕ

)2

Mj
(1.16)

thus the free entry condition in a two-country economy can be written as

θi

Mi

∫ +∞

ϕ∗
i

(1/ϕ∗i − 1/ϕ)2ϕ−θi−1dϕ+
θiτ

2
ij

Mj

∫ +∞

ϕ∗
ij

(1/ϕ∗ij − 1/ϕ)2ϕ−θi−1dϕ = fe (1.17)

For the marginal firms selling in market j,

p̄maxj + µvj = wiτij

ϕ∗ij
= wjτjj

ϕ∗j
(1.18)

which indicates ϕ∗ij = ϕ∗j τij .

θiKi

Mi
(1/ϕ∗i )θi+2 + θiKi

Mj
τ−θi

ij (1/ϕ∗j )θi+2 = fe (1.19)

Kj = 1
θj
− 2
θj + 1 + 1

θj + 2
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Mj = 4( γ
Lj

+ ρσ2
vj )

The condition can be used to solve for the cutoff productivities ϕ∗i , ϕ∗j , ϕ∗ij and ϕ∗ji .

Without loss of generality, assuming θi = θj = θ,

ϕ∗j = [
θK(τ θji − τ−θij )
feMj(τ θji − 1) ]

1
θ+2 (1.20)

The average productivity, of firms selling in country j, at the equilibrium can be

defined as

ϕ̄j =
∫
ω∈Ω∗

j
ϕj(ω)dω
Nj

(1.21)

We can show ϕ∗ii = ϕ∗i < ϕ∗ij (Appendix 1).

The cut-off ϕ∗j thus depends on bilateral trade costs, sunk entry utility fe , (Pareto)

distribution parameter θ, demand parameter γ, market size L, the Arrow−Pratt risk

aversion measure ρ, and uncertainty proxy σv2
j
. It is worth emphasizing that the

productivity cut-off is independent of the realized value of demand shock vj(ω) due to

the timing of firms’ decisions.

Proposition 2 The entry productivity cutoff decreases in uncertainty proxy at

the destination market, ∂ϕ∗
j

∂σ2
vj
< 0; and the average productivity of firms selling at the

equilibrium will fall due to the rise in uncertainty, ∂ϕ̄j
∂σ2
vj
< 0.

Combining Eq.(1.20) with (1.11) and (1.12), the general equilibrium effects of

uncertainty on firm-level prices and outputs can be derived.

Proposition 3 The general equilibrium results show that

(i) export prices increase in uncertainty at the destination market, ∂p∗
ij

∂σ2
vj
> 0;

(ii) export prices decrease in firm productivity, ∂p∗
ij

∂ϕ
< 0;

(iii) export volume decreases in uncertainty at the destination market, ∂q∗
ij

∂σ2
vj
< 0.

Comparing Proposition 3 to Proposition 1, the generale equilibrium effects are
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consistent with the partial equilibrium effects of uncertainty. The uncertainty pushes

the export prices up through firms’ risk-aversion and market competition.

Given the model assumption that marginal cost is independent of uncertainty,

export prices therefore increase in uncertainty due to the rise of exporters’ mark-ups.

1.2.4.1 Prices and product variety

Price level in country j is based on both the prices of domestic producers, p∗j (ω), and

the prices of exporters from country i, p∗ij . These prices can be written as:

p∗ij(ω) = p̄maxj −
γ(p̄maxj + µvj −

wiτij
ϕ

)
2(γ + Ljρσ2

vj )
+ vj(ω), ϕ ∈ [τijϕ

∗
j ,+∞]

p∗j(ω) = p̄maxj −
γ(p̄maxj + µvj −

wjτjj
ϕ

)
2(γ + Ljρσ2

vj
) + vj(ω), ϕ ∈ [ϕ∗j ,+∞]

where the productivity of a domestic firm ϕ ∈ [ϕ∗j ,+∞], and the productivity of an

exporter discounted by the trade costs ϕ/τij ∈ [ϕ∗j ,+∞] have identical distribution over

the support (Appendix 1). The above prices can be interpreted as a demand shifter plus

a non-variety-specific component. Therefore, the non-variety-specific component of

domestic firms in market j, p∗j (ω)− vj(ω), and that of exporters producing in country

i, p∗ij(ω) − vj(ω), are also distributed identically with the cumulative distribution

function defined as GD(ϕ). The average price in country j thus is given by

p̄j =
∫
ω∈Ω∗

j
pj(ω)dω
Nj

=
∫ +∞

ϕ∗
j

(pj(ϕ)− vj(ω))dGD(ϕ) +
∫
ω∈Ω∗

j
vj(ω)dω
Nj

= (1/ϕ∗j)︸ ︷︷ ︸
Selection Effect

×Φ(σ2
vj

; γ, Lj, θ, ρ)︸ ︷︷ ︸
Risk-aversion Effect

+ v̄j − µvj︸ ︷︷ ︸
Unexpected Shocks

(1.22)

This expression of p̄j shows that lower productivity cut-off, higher uncertainty and

over-estimation of the demand shock will drive the average price up in the market.
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Φ(σ2
vj

; γ, Lj, θ, ρ) = 1− γ

2(γ + Ljρσ2
vj

)(θ + 1)

The change in average price is due to a combination of the selection effect, risk-

aversion effect and resolved demand shocks, i.e., as the rise in uncertainty, the less

productive firms selected into the equilibrium charge higher prices than those more

productive incumbents; and the continuing exporters charge a higher price than before

as well. These two effects together push the average price up.7

The effect of uncertainty on the average price can be decomposed into the extensive

and intensive margin, both of which are positive.

dp̄j
dσ2

vj

= ∂p̄j
∂pj(ϕ)

dpj(ϕ)
dσ2

vj︸ ︷︷ ︸
Intensive Margin

+ ∂p̄j
∂ϕ∗j

dϕ∗j
dσ2

vj︸ ︷︷ ︸
Extensive Margin

> 0

Combining Eq.(1.22) with (1.8) and (1.13) to solve the number of firms selling in

country j at the equilibrium:

Nj = 2ϕ∗j(θ + 1)(γ + Ljρσ
2
vj

)(α + uvj − 1/ϕ∗j)/η (1.23)

However, the impact of uncertainty σ2
vj on number of firms at the equilibrium Nj

is ambiguous. The rise in uncertainty proxy will lower the productivity cut-off, which

indicates a less competitive market; however, the increase in uncertainty may also

deter potential entrants. The total effect is determined by the relative magnitude of

these two forces.

1.2.4.2 Number of entrants, domestic producers, and exporters

The number of sellers in market j, Nj , is comprised of domestic producers and exporters

from country i. Given entrants in country i and j are N i
E and N j

E respectively, there
7If the economy condition is awful, i.e., v̄j is negative with great magnitude, the average price will

fall even if the selection effect and the risk-aversion effect are in place.
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are (1−G(ϕ∗j ))N j
E domestic producers and (1−G(ϕ∗ij))N i

E exporters selling in market

j satisfying (1 − G(ϕ∗j ))N j
E + (1 − G(ϕ∗ij))N i

E = Nj . This condition is also true for

country i, the number of entrants in both countries hence can be solved:

N j
E =

(ϕ∗j)θ(Nj − (ϕ∗i /ϕ∗ij)θNi)
1− τ−θij τ−θji

(1.24)

The impact of uncertainty σ2
vj on the number of entrants from country i and

country j is ambiguous.

To better understand the implications of this model, one can consider the following

two situations.

If τij is high, the number of firms selling in country j, Nj , will increase as the

rise in uncertainty σ2
vj . However, we are not sure the impact on N j

E and N i
E without

further assumptions on the model parameters.

If τij is low, the number of firms selling in country j, Nj , will decrease with the

rise in uncertainty σ2
vj . And the number of entrants from country i will increase,

while the number of entrants from country j will decrease. Intuitively, increase of

uncertainty in a more open market will bring higher importing competition through a

lower productivity cut-off, thus the number of domestic entrants will drop.

1.3 Data

The model’s implications are put into test with Chinese customs data, Chinese

firm-level production data, and Bloomberg stock data. Relevant Macroeconomic

controls are obtained from the World Economic Outlook Database published by the

International Monetary Fund and Penn World Tables. Tariff data can be accessed

through the WTO and the trade analysis and information system (TRAINS).
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1.3.1 Chinese Customs Data

The monthly export data from China’s General Administration of Customs consists

of eight-digit harmonized system (HS-8) code transactions by firm and destination

from 2000 to 2010. It consists of information such as free-on-board (FOB) value and

volume. This monthly data is aggregated to the annual level to match the uncertainty

proxy.

1.3.2 Firm-Level Production Data

The firm-level production data from China’s National Bureau of Statistics (NBS)

contains complete information on the three major accounting statements (i.e., balance

sheet, profit and loss account, and cash flow statement) of manufacturing firms from

1999 to 2007. This dataset includes all state-owned enterprises (SOEs) and non-SOEs

whose annual sales are above RMB 5 million. Following Feenstra et al. (2013a) and

Yu (2014), I drop observations if any of the following are true:

(i) total assets or net fixed assets or sales revenue are missing;

(ii) number of employees is less than 8;

(iii) pure trading firms (identified by critical Chinese characters).

The NBS data provides firm characteristics, such as ownership status and the

number of employees, and is used for the TFP estimation (Appendix 2).

1.3.3 Bloomberg Stock Market Volatility

The country-sector level uncertainty proxy is created by calculating the weighted

average of stock price volatility using daily data. The constructed uncertainty proxy

consists of eight Global Industry Classification Standard (GICS) sectors and forty-six

countries, including all of China’s major export markets. One can see how the trend

of constructed proxy looks like for the representative markets by referring to Fig.1.2

to 1.5.
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Several essential patterns of the constructed uncertainty proxy can be found. First,

it manages to respond to important events, such as the collapse of the dot-com bubble

(2000-2002), subprime crisis (2007-2009). That is, the change in uncertainty over time

is well captured by the proxy. Second, the uncertainty proxy is highly correlated

across sectors within a country. Third, the variation across the countries exists.

According to the Bloomberg’s guide, "Volatility 360 Day" is a measure of the risk

of price moves for a security calculated from the standard deviation of day-to-day

logarithmic historical price changes. The 360-day price volatility equals the annualized

standard deviation of the relative price change for the 360 most recent trading days

closing price, expressed as a percentage. When looking at the current value, the last

price point will be the most recently traded price of the security.

The uncertainty proxies constructed using Bloomberg stock volatility (Volatility

360 Day) consist of forty-six export destinations of Chinese exporters and eight GICS

sectors. The selection of markets is subject to Bloomberg stock data availability, which

suggests our analyses are biased toward countries with a developed financial system.

The eight representative GICS sectors are: textiles apparel & luxury goods, machin-

ery, chemicals, food products, metals & mining, pharmaceuticals, communication

equipment and auto.

1.3.4 Matched Data Set

While the Chinese customs data and firm-level production data are widely used in the

related research, researchers face some technical challenges in merging these two data

sets (Yu, 2014; Yu and Tian, 2012). Another issue we need to consider is to match the

Bloomberg uncertainty proxy to the trade data at the country-sector-year level. Since

the Bloomberg data sectors do not come with a corresponding HS code, concordance

between HS-2 and GICS sectors is performed to categorize HS-2 sectors into GICS

sectors. The data used for the analysis is a panel from 2000 to 2010 (estimated TFP
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is extrapolated to 2010).

1.4 Empirical Analysis

The empirical analysis will show that firms’ intensive margin, pricing behavior, is the

force driving the average price up with increasing uncertainty.

This section starts with testing the firm-level model predictions using the most

disaggregative data at the HS-8 level followed by an investigation on exporters’

heterogeneous response to uncertainty. The aggregate implications of firm risk-aversion

are further studied through the firm-country-sector level entry and re-entry decisions

and the impact on export value. The empirical section shows the following: 1) the

elasticity of price to uncertainty is positive, and the result holds after alleviating the

impact of firm and product turnovers; 2) the elasticity of export volume (quantity) to

uncertainty is negative; 3) more productive, larger or state-owned exporters have a

higher elasticity of price to uncertainty; 4) high uncertainty only deters entry when

the economy is in a recession; 5) uncertainty has no significant impact on export value.

1.4.1 Main Results

The country-GICS-year level uncertainty proxy allows us to explore the variation in

export prices across destinations, sectors and years. Unit value of exports can be

defined as the ratio of FOB value divided by export volume for each firm-HS8-country-

year observation, and unit value and price are used interchangeably throughout this

paper. However, unit value could be a poor measure for export price if the unit of

exports are inconsistent in the data (Kugler and Verhoogen, 2012). Chinese customs

data may suffer from the same unit consistency criticism. But this issue will less

influence our results with the inclusion of firm-country-product fixed effects, given a

product exported by the same firm is less likely to involve in an inconsistent unit.

To test the predictions for unit price in the model, a benchmark regression equation
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is specified as follows,

yipjt = β1vol
k
jt + β2ϕ̄it−1 + β3tariff

HS6
jt + β4Import

HS2
jt +

φipj + µjt + εipjt

(1.25)

where i, p, k, j, t represent firm, product, GICS sector, destination and year

respectively; HS2 and HS6 are the two-digit and six-digit harmonized code. yipjt is

the performance variable, i.e., log unit value, log quantity or log export value of product

p, sold by exporter i to market j on year t; volkjt is a country-sector (GICS)-year level

uncertainty proxy, and the measure used in the analysis is a log standardized stock

volatility;8 ϕ̄i,t−1 is the log standardized (by CIC-2-year group’s mean) total factor

productivity (based on ACF method) of firm i at year t − 1 ; tariffHS6
jt is the log tariff

at country-HS6-year level; ImportHS2
jt is the HS2-level import by country j at year t to

control for the country-HS2-year level demand; φipj is the firm-product-country fixed

effects to control for time-invariant firm, product, country or firm-product-country

level effects, such as the exporter’s reputation in the market (It is unlikely to change

in a short period of time.); µjt is the country-year fixed effects, used to control for the

factors that vary by country, by year, or by country-year pairs, the country-year level

demand shock is thus covered by this term.

The total factor productivity (TFP) in the benchmark regression is estimated

following Ackerberg et al. (2006). The results are robust to alternative TFP measures,

such as Olley-Pakes and system-GMM.9

In Table 1.2, column (1) displays the main findings that export prices are positively

correlated to the uncertainty proxy, and negatively correlated to the lagged TFP.10

Distinguishing the effects of uncertainty from the impact of demand shock is empirically
8The stock volatility is divided by the mean within its country-sector for a given year.
9Since the lagged TFP is not available for 2009 and 2010, the latest available estimated TFP is

used as the proxy for those years with missing TFP value.
10Results with alternative TFP measures (GMM, OP) are presented as a robustness check. See

Table 1.14.
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challenging, since demand shock is highly correlated to uncertainty (Bloom, 2014).

The country-year FE can absorb the country-year level demand shock as we discuss in

Eq.(1.25). To account for the product-specific effects of demand, column (1) includes

the two-digit harmonized system code (HS-2) level import value to the destination

market. The positive elasticity of price to uncertainty is persistent even without

controlling for the HS-2 level demand (column (2)), which probably suggests that

the country-year FE may absorb most of the demand shock. Column (3) adds

the interaction term of uncertainty and total productivity (TFP) to explore firm

heterogeneity in productivity documented in the trade literature. Firms with higher

productivity tend to have a higher elasticity of price to uncertainty according to the

result. A further study of firm-level heterogeneity is presented in section 1.4.2.

We consider the effects of credit constraints in Table 1.3. The ISIC level time-

invariant credit constraint measures are mapped to HS-8 products. In the empirical

analysis, we include four alternative credit constraint measures (external dependence,

inventory ratio, tangibility and trade credit) following Manova et al. (2015). The

credit constraint data is presented in Table 1.1. The regressions generally show

that products in more financially constrained sectors tend to have lower uncertainty

elasticity. Intuitively, firms selling products in the more financially vulnerable sectors

may be more sensitive to the tighten credit constraint itself, thus have lower uncertainty

sensitivity.

While the benchmark sample brings us the advantage of controlling firm-level

characteristics, the merge procedure might systematically bias the estimation. For

example, small firms with lower management skills are more likely to submit inaccurate

information, which prevents them from matching. Therefore, a robustness check with

the extended sample (not matched with NBS data) is performed. Table 1.11 shows

the merge procedure does not bias the main findings. The positive elasticity of price

to uncertainty is both statistically and economically significant. To illustrate the
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economic impact, we take U.S textile sector as an example. The uncertainty proxy for

this sector increases about 80% from 2006 to 2007, and it suggests that the export

price will increase by 1.36% (80%× 0.017) on average due to uncertainty (according

to Table 1.2, column (1)).

Since the uncertainty proxies hiked during the financial crisis (2007-2009), it is of

great importance to explore the variation of firm-product-country triplets over this

period. In Table 1.12, column (1) and (2) keep those firm-product-country triplets

that show up at least twice over the sample period (2000-2010). Column (3) and (4)

keep observations which first appear before 2007, and appear at least once during the

subprime crisis (2007-2009). Column (5) and (6) keep observations that appear in

2007-2009 at least twice. The results based on the selected samples are consistent

with those found previously that elasticity of unit price to uncertainty is positive, and

more productive firms have higher elasticity. Table 1.12 provides evidence that firms

who quit during the crisis are unlikely to bias the benchmark results.

Given the prevalence of multiproduct exporters in Chinese customs data, I further

construct firm-level samples following Berman et al. (2012) to exclude the changes in

average prices due to the varied product composition of multiproduct firms. In column

(1) and (2) of Table 1.13, I use a sample with the top product (HS-8) exported by the

firm worldwide throughout 2000 to 2010 in value; in column (3) and (4), I select the

top product in terms of the number of export destinations. Table 1.13 shows positive

elasticity of price to uncertainty for firms’ top products and higher elasticity for more

productive firms. The magnitude of effects is comparable to benchmark results.

In Table 1.15, we explore the potential effects of market concentration by including

the Herfindahl index (HHI), which is calculated by country-hs6-year group. To capture

the competition in the market, we refer to the number of exporters by country-

sector (GICS)-year. Column (2) show the uncertainty elasticity is, statistically and

economically, consistent with the benchmark. In column (3), we find that exporters
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in more concentrated market tend to have slightly lower uncertainty elasticity.

The impact of uncertainty on export quantity is put into test as well. As predicted

by the model, the elasticity of quantity to uncertainty is negative (Table 1.4). The

heterogeneous response in export quantity to uncertainty is included in Table 1.4,

column (3), which displays the elasticity of export quantity to uncertainty is decreasing

in productivity. This finding is consistent with the literature (Sousa et al., 2016).

In sum, the findings on unit value and quantity provide evidence to support

Proposition 3. The export prices increase in uncertainty while the amount decreases

in it, and the export prices are negatively correlated to firms’ productivity.

1.4.2 Heterogeneity in Response to Uncertainty

Firms are heterogeneous in their productivity, size and ownership status, and therefore

may respond differently to uncertainty. For example, Sousa et al. (2016) show the

most productive firms have a higher elasticity of export value to uncertainty. Evidence

for firm heterogeneity in productivity is found in the previous regressions. In this

section, the finding that uncertainty elasticity of price increases in productivity is

revisited using quantiles of the TFP. Firm heterogeneity in firm size and ownership

status is explored as well. The following specification is considered,

yipjt = β1vol
k
jt + β2quantile_dummyit + β3vol

k
jt × quantile_dummyit+

β4tariff
HS6
jt + β5Import

HS2
jt + φipj + µjt + εipjt

(1.26)

Comparing to Eq.(1.25), a quantile dummy, quantile_dummyit, replace the TFP

level. Three quantile dummies, 25%, 50% and 75%, of firms’ representative TFP11

are defined in Table 1.5. For example, the bottom 50% is a time-invariant dummy to

indicate whether a firm’s representative TFP belongs to the bottom 50%.
11The "representative TFP" is first calculated for each firm by averaging its estimated TFP over

the sample period (2000-2007), then use this representative TFP to calculate those percentiles.
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The results in Table 1.5 confirm the previous finding that the less productive

(bottom 25%) firms tend to have a lower elasticity of price to uncertainty. This finding

is consistent with the intuition that firms with higher productivity tend to have more

bargain power. Facing the increasing uncertainty, these firms with better technology

are more likely to charge a higher price.

The correlation between product price and firm size has been studied in the

literature. Kugler and Verhoogen (2013) show larger plants charge more for their

outputs on average. Manova and Zhang (2012) suggest that exporters selling to more

countries charge a higher price on average. Following these studies, the number of

export destinations and products is taken as firm size proxies in Tabel 1.6. The

regressions are still based on Eq.(1.26), but the quantile_dummyit now indicates

quantiles of firm size instead of TFP. For instance, bottom 50% is a time-invariant

dummy to indicate whether a firm’s ranking, based on either the number of export

destinations or products, belongs to the bottom 50%. Column (1) to (3) takes the

number of export destinations as a firm size proxy, while column (4) to (6) uses the

number of products. Both of the results suggest that larger exporters tend to raise

their prices more than smaller firms facing increasing uncertainty.

State-owned enterprises (SOEs) in China do not always make profit maximization

choices (Hsieh and Klenow, 2009), and their export decisions may be intervened by

the government. Therefore, ownership status might be a potential source of firm

heterogeneity. Table 1.7 shows some evidence that SOEs have a higher elasticity of

price to uncertainty than non-SOEs.

yipjt = β1vol
k
jt + β2ϕ̄it−1 + β3SOEit + β4vol

k
jt × SOEit + β5tariff

HS6
jt +

β6Import
HS2
jt + φipj + µjt + εipjt

(1.27)

In a nutshell, firms of higher productivity, larger scale or being SOE tend to have
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a higher elasticity of price to uncertainty.

1.4.3 Extensive Margin of Trade

We focus previously on the intensive margin of trade to display that firms’ pricing

strategy is of great importance to understand the pattern of export prices. We

investigate the impact of uncertainty on Chinese exporters’ entry and re-entry decisions

at the country-GICS-year level in this section. Proposition 2 suggests that potential

exporters may benefit from the softer competition environment created by uncertainty

if the demand shock is not too severe (footnote 5). In the case of a large negative

demand shock, the impact of uncertainty on the probability of exporting is not

captured by the theoretical model. The entry-boosting effect of uncertainty has been

found in recent research, such as Sousa et al. (2016), which conclude that a rise in the

destination market’s industry-level expenditure uncertainty increases low productivity

firms’ probability of exporting if fixed trade costs are low enough.

Campell and Cochrane (1999) suggest that investors are less willing to take risks

during a recession. Therefore, a potential entrant may demand a higher risk premium

during a recession, increasing import costs. Exporters with high bargaining power

may survive with a higher mark-up, but small exporters with low bargaining power

are likely to be forced out.

Proposition 2 excludes the scenario studied by Campell and Cochrane (1999) since

it is based on the "non-severe demand shock" assumption. The entry and re-entry

analysis takes this into account by including a dummy variable, Crisis, to indicate the

recession period (2007-2010).

The following specification estimates the impact of uncertainty on firm exporting

decisions:
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ykijt =


0, if y∗ijkt ≤ 0

1, if y∗ijkt > 0
(1.28)

y∗ijkt = β1vol
k
jt + β2Crisis(t > 2006) + β3Crisis(t > 2006)× volkjt

+ βxX
k
jt + µijk + φjt + εijkt

(1.29)

where i, k, j, t represent firm, GICS sector, destination and year respectively. The

Crisis is a dummy which equals 1 if t > 2006; Xk
jt is the country-GICS-year level

control; y∗ijkt is the latent variable that determines whether a strictly positive export

value is observed. The Crisis dummy12 interacted with the log uncertainty proxy is

included in Eq.(3.8) to distinguish the recession period.

We are interested in the probabilities of new entry (yk
ijt = 1|yk

ij,t−1 = 0) and

re-entry (yk
ijt = 1|yk

ij,t−1 = 1)). The counterfactual scenarios for new entry and re-entry

regressions are thus (yk
ijt = 0|yk

ij,t−1 = 0) and (yk
ijt = 0|yk

ij,t−1 = 1)) respectively. These

two probabilities are estimated by a linear probability model (LPM).

Table 1.8 shows higher uncertainty is associated with lower entry and re-entry prob-

abilities in the crisis period (2007-2010). This finding suggests a higher productivity

cutoff in the recession, which results in a lower average price.

The model prediction in Proposition 2 that entry productivity cutoff decreases

in uncertainty proxy should be applied to the non-recession period only, since the

existence of a model solution is based on an assumption of a non-severe demand shock

(footnote 5). The analysis delivers mixed findings for the non-recession period (2000-

2006). For the new entry, the probability is lower when the uncertainty rises, which

indicates a higher productivity cutoff; however, the impact seems not economically

significant. Taking the US textile sector as an example, the volatility increases about
12The crisis period is from 2007 to 2010.
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80% from 2006 to 2007, and it implies that the entry probability will only drop by

0.08% (80%×0.001). The increasing volatility comes with a higher re-entry probability,

suggesting a lower productivity cutoff, and the impact is about nine times stronger

than that for the new entry case. The findings on re-entry probability are in line with

Proposition 2.

The findings on the extensive margin of trade, especially how uncertainty influences

a firm’s export decision during the recession period, reinforce our main conclusion

that firms’ pricing strategy, the intensive margin, drives the increasing price index in

the subprime crisis. As those low-productivity exporters charging higher prices leave

the market at economic downturns, the extensive margin of trade should drag down

the aggregate price index. The observed hike of the price index of US imports from

China therefore should be explained by the firms’ pricing strategy.

1.4.4 Export Value

In section 1.4.1, we find that uncertainty, proxied by the stock volatility, can boost

firms’ export price while depress the quantity. How the uncertainty influences the

trade value is thus ambiguous. In this section, we continue investigating the impact of

uncertainty on export value.

We start with a firm-product (HS-8) level analysis following Eq.(1.25), but the

dependent variable is log export value instead of unit price. The results are reported

in Table 1.9. We find no significant effects of uncertainty on firms’ export value at

HS-8 product level.

We further explore if the uncertainty can influence the aggregate trade flow at HS-6

level. The previous findings show that exporters’ heterogeneous response to uncertainty

is based on firm-level characteristics. The impact of uncertainty on aggregate export

is thus likely to be linked to the distribution of exporters’ size. A simple measure of

market concentration could be the Herfindahl index. We follow the specification:
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mHS6
jt = β1vol

k
jt + β2her

HS6
jt + β3vol

k
jt × herHS6

jt

+ β4X
HS6
jt + µHS6

j + φjt + εHS6
jt

(1.30)

where mHS6
jt is HS-6 level export value to country j at year t; herHS6

jt is the

Herfindahl index defined at country-HS6-year level; XHS6
jt is a country-HS6-year level

control, such as tariff; µHS6
j and φjt are HS6-country and country-year effects.

The corresponding results are presented in Table 1.10. Intuitively, markets domi-

nated by a few key players tend to have lower trade (value) elasticity of uncertainty,

since these large entities are more likely to have a stable business relationship with

foreign buyers. Table 1.10 shows some evidence (column (3)) that export value, at

HS-6 level, can be boosted by the volatility; the impact is weaker for HS-6 categories

with higher market concentration. Combining with the firm-product level results in

Table 1.9, the extensive margin probably drives the increased aggregate trade value.

1.5 Conclusion

In this paper, we present both theoretical and empirical evidence to explain the

countercyclical prices of China’s exports to the US. Firms are typically assumed to

have perfect information when they make production decisions in trade literature.

However, recent research such as Panousi and Papanikolaou (2012) provide evidence

that risk aversion is an important factor influencing a manager’s decisions under

uncertainty. By assuming risk-averse exporters, uncertainty is shown to play an

unignorable role in firm-level export decisions.

I develop a monopolistic competition model of trade with firm heterogeneity and

endogenous mark-ups, which provides a possible mechanism to explain how increasing

uncertainty could drive up export prices in a recession period. Its main predictions

include 1) export prices increase in uncertainty at the destination; 2) export prices

decrease in firms’ productivity; 3) export volume (quantity) decreases in uncertainty;
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4) the entry productivity cutoff decreases in uncertainty; 5) the average price (price

index) increases in uncertainty.

Using Chinese product level data and an uncertainty proxy based on stock volatility,

this paper explores the implication of uncertainty on the intensive margin and extensive

margin of trade. The major empirical findings include : 1) a firm’s pricing strategy

under uncertainty drives countercyclical export prices, while the extensive margin

tends to generate procyclical aggregate price during the subprime crisis. Therefore, we

conclude that the hike of export price index during the 2007-2009 crisis (see Fig.1.1a)

is likely to be explained by the intensive margin. Specifically, uncertainty and risk-

averse exporters provide a possible mechanism to explain the increasing export prices:

exporters charge a risk premium during the recession. 2) High productivity, large scale

and state-owned firms have higher elasiticity of price to uncertainty. The heterogeneity

could be intuitively explained by the bargain power. 3) exporters’ productivity is

negatively correlated to the unit price, which supports the efficiency sorting literature.

4) some evidence is found that uncertainty could depress export volume (quantity). 5)

the impact of uncertainty on export value is ambiguous.
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Tables and Figures

(a) Price Index of US Imports from China

(b) US Stock Volatility

Figure 1.1: Import Price Index & Volatility
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Figure 1.2: Bloombeg Uncertainty Proxy by Market: USA
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Figure 1.3: Bloombeg Uncertainty Proxy by Market: JPN
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Figure 1.4: Bloombeg Uncertainty Proxy by Market: DEU
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Figure 1.5: Bloombeg Uncertainty Proxy by Market: HKG
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ISIC Industry
External
Finance
Depen-
dence

Inventory
Ratio

Asset
Tangi-
bility

Trade
Credit
Inten-
sity

311 Food products -0.15 0.10 0.37 0.06
313 Beverages 0.03 0.10 0.40 0.05
314 Tobacco -1.14 0.28 0.19 0.04
321 Textiles 0.01 0.17 0.31 0.08
322 Apparel -0.21 0.21 0.15 0.08
323 Leather products -0.95 0.23 0.12 0.02
324 Footwear -0.74 0.22 0.13 0.04
331 Wood products 0.05 0.11 0.32 0.08
332 Furniture -0.38 0.15 0.28 0.05
341 Paper products -0.35 0.13 0.42 0.06
342 Printing and publishing -0.42 0.07 0.21 0.05
352 Other chemical products -0.30 0.15 0.27 0.07
353 Petroleum refineries -0.02 0.07 0.62 0.22
354 Petroleum and coal products 0.13 0.12 0.46 0.07
355 Rubber products -0.02 0.15 0.36 0.13
356 Plastic products -0.02 0.13 0.38 0.10
361 Pottery, china, earthenware -0.41 0.17 0.28 0.03
362 Glass products 0.03 0.15 0.42 0.04
369 Non-metallic products -0.29 0.15 0.48 0.07
371 Iron and steel 0.05 0.17 0.44 0.09
372 Non-ferrous metals -0.12 0.16 0.32 0.08
381 Fabricated metal products -0.25 0.17 0.28 0.08
382 Machinery, except electrical -0.04 0.20 0.22 0.09
383 Electrical machinery 0.24 0.18 0.21 0.08
384 Transport equipment -0.08 0.18 0.23 0.06
385 Prof and scient equipment 0.72 0.21 0.16 0.05
390 Other manufactured products 0.28 0.20 0.18 0.08
3211 Spinning -0.05 0.16 0.38 0.18
3411 Pulp and paper -0.07 0.12 0.60 0.06
3511 Industrial chemicals -0.19 0.14 0.43 0.06
3513 Synthetic resins 0.03 0.13 0.40 0.07
3522 Drugs 2.43 0.13 0.16 0.03
3825 Office and computing 0.54 0.17 0.14 0.06
3832 Radio products 0.70 0.19 0.14 0.07
3841 Ship building 0.38 0.15 0.28 0.08
3843 Motor vehicles 0.06 0.14 0.28 0.10

Average across industries -0.01 0.16 0.31 0.07
Std. across industries 0.57 0.04 0.13 0.04

Note: This table includes the four sector measures of financial vulnerability used in Table
1.3. The mean and standard deviation of these measures, across the 36 sectors, are reported
in the bottom two rows. The source of the first three measures is Kroszner et al. (2007); the
trade credit intensity is from Fisman and Love (2003).

Table 1.1: Credit Constraint
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Dep Var : Log Unit Value

VARIABLES (1) (2) (3)

Log Volatility 0.017* 0.017* 0.027**
(0.009) (0.009) (0.010)

Log Lagged TFP -0.005** -0.005*** -0.004*
(0.002) (0.002) (0.002)

Log Tariff -0.001 0.001 -0.002
(0.010) (0.010) (0.010)

Log Country-HS2 Import -0.003 -0.003
(0.013) (0.013)

Log Volatility x Log Lagged TFP 0.008*
(0.004)

Observations 1,517,371 1,595,649 1,517,371
R-squared 0.046 0.046 0.046
Number of Firm-Product-Country 848,717 890,863 848,717
Firm-Product-Country FE Yes Yes Yes
Country-Year FE Yes Yes Yes
Notes : The dependent variable is log unit value. Log Volatility is a log standardized
country-sector (GICS)-year level stock volatility (The stock volatility is divided by the
mean within its country-sector for a given year). Log Lagged TFP is the firm-year level
log standardized (by CIC-2-year mean) total factor productivity (based on ACF method).
Log Tariff is the log tariff at country-HS6-year level. Log Country-HS2 Import is the
country-HS2-year level import controlling for the market demand. The results are based on
the benchmark sample which consist of all matched (between NBS and Chinese customs
data) observations. See Eq.(1.25) for the specification. The standard error is cluster at
country-sector (GICS) level, and *** p<0.01, ** p<0.05, * p<0.10.

Table 1.2: Benchmark Results
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Dep Var : Log Unit Value

VARIABLES (1) (2) (3) (4)

Log Volatility 0.010 -0.026 0.027** 0.098***
(0.010) (0.018) (0.011) (0.017)

Log Lagged TFP -0.005** -0.005*** -0.005*** -0.005**
(0.002) (0.002) (0.002) (0.002)

Log Tariff 0.000 -0.002 -0.002 -0.001
(0.011) (0.011) (0.011) (0.011)

Log Country-HS2 Import -0.007 -0.006 -0.006 -0.009
(0.014) (0.014) (0.014) (0.014)

Log Volatility x ExFinDep -0.076***
(0.019)

Log Volatility x InventRatio 0.267***
(0.084)

Log Volatility x AssetTang -0.027
(0.028)

Log Volatility x TCintensity -0.949***
(0.151)

Observations 1,471,454 1,471,454 1,471,454 1,471,454
R-squared 0.047 0.047 0.047 0.047
Number of Firm-Product-Country 823,149 823,149 823,149 823,149
Firm-Product-Country FE Yes Yes Yes Yes
Country-Year FE Yes Yes Yes Yes
Notes : The dependent variable is log unit value. Log Volatility is a log standardized
country-sector (GICS)-year level stock volatility (The stock volatility is divided by the
mean within its country-sector for a given year). Log Lagged TFP is the firm-year level
log standardized (by CIC-2-year mean) total factor productivity (based on ACF method).
Log Tariff is the log tariff at country-HS6-year level. Log Country-HS2 Import is the
country-HS2-year level import controlling for the market demand. ExFinDep, InventRatio,
AssetTang and TCintensity are external dependence, inventory ratio, tangibility and trade
credit intensity respectively. The results are based on the benchmark sample which consist
of all matched (between NBS and Chinese customs data) observations. The standard error
is cluster at country-sector (GICS) level, and *** p<0.01, ** p<0.05, * p<0.10.

Table 1.3: Credit Constraint
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Dep Var : Log Quantity

VARIABLES (1) (2) (3)

Log Volatility -0.028 -0.012 -0.043
(0.025) (0.026) (0.028)

Log Lagged TFP 0.009 0.012* 0.008
(0.007) (0.007) (0.007)

Log Tariff 0.002 -0.015 0.002
(0.028) (0.031) (0.028)

Log Country-HS2 Import 0.299*** 0.299***
(0.034) (0.034)

Log Volatility x Log Lagged TFP -0.012
(0.009)

Observations 1,517,371 1,595,649 1,517,371
R-squared 0.009 0.008 0.009
Number of Firm-Product-Country 848,717 890,863 848,717
Firm-Product-Country FE Yes Yes Yes
Country-Year FE Yes Yes Yes
Notes : The dependent variable is log export quantity. Log Volatility is a log standardized
country-sector (GICS)-year level stock volatility (The stock volatility is divided by the
mean within its country-sector for a given year). Log Lagged TFP is the firm-year level
log standardized (by CIC-2-year mean) total factor productivity (based on ACF method).
Log Tariff is the log tariff at country-HS6-year level. Log Country-HS2 Import is the
country-HS2-year level import controlling for the market demand. The results are based on
the benchmark sample which consist of all matched (between NBS and Chinese customs
data) observations. See Eq.(1.25) for the specification. The standard error is cluster at
country-sector (GICS) level, and *** p<0.01, ** p<0.05, * p<0.10.

Table 1.4: Impact on Export Volume (Quantity)
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Dep Var : Log Unit Value

VARIABLES (1) (2) (3) (4)

Log Volatility 0.027** 0.015* 0.021** 0.021***
(0.010) (0.008) (0.008) (0.007)

Log Lagged TFP -0.004*
(0.002)

Log Volatility x Lagged TFP 0.008*
(0.004)

Log Tariff -0.002 0.005 0.005 0.005
(0.010) (0.009) (0.009) (0.009)

Log Country-HS2 Import -0.003 -0.016 -0.016 -0.016
(0.013) (0.014) (0.014) (0.014)

Log Volatility x Bottom 75% 0.002
(0.005)

Log Volatility x Bottom 50% -0.008
(0.006)

Log Volatility x Bottom 25% -0.014**
(0.007)

Observations 1,517,371 1,998,315 1,998,315 1,998,315
R-squared 0.046 0.060 0.060 0.060
Number of Firm-Product-Country 848,717 1,039,365 1,039,365 1,039,365
Firm-Product-Country FE Yes Yes Yes Yes
Country-Year FE Yes Yes Yes Yes
Notes : The dependent variable is log unit value. Log Volatility is a log standardized
country-sector (GICS)-year level stock volatility (The stock volatility is divided by the
mean within its country-sector for a given year). Log Lagged TFP is the firm-year level
log standardized (by CIC-2-year mean) total factor productivity (based on ACF method).
Log Tariff is the log tariff at country-HS6-year level. Log Country-HS2 Import is the
country-HS2-year level import controlling for the market demand. Bottom 50% (25%, 75%)
is a time-invariant dummy to indicate whether a firm’s representative TFP belongs to the
bottom 50% (25%, 75%) of the sample. The results are based on the benchmark sample
which consist of all matched (between NBS and Chinese customs data) observations. See
Eq.(1.26) for the specification. The standard error is cluster at country-sector (GICS) level,
and *** p<0.01, ** p<0.05, * p<0.10.

Table 1.5: Firm Heterogeneity in TFP
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Dep Var : Log Unit Value

VARIABLES (1) (2) (3) (4) (5) (6)

Log Volatility 0.026*** 0.022*** 0.020*** 0.024*** 0.021*** 0.019***
(0.004) (0.004) (0.004) (0.004) (0.004) (0.004)

Log Country-HS2 Import -0.015*** -0.015*** -0.015*** -0.015*** -0.015*** -0.015***
(0.003) (0.003) (0.003) (0.003) (0.003) (0.003)

Log Tariff 0.005 0.005 0.005 0.005 0.005 0.005
(0.004) (0.004) (0.004) (0.004) (0.004) (0.004)

Log Volatility x Bottom 75% -0.017*** -0.014***
(0.002) (0.002)

Log Volatility x Bottom 50% -0.016*** -0.011***
(0.003) (0.003)

Log Volatility x Bottom 25% -0.016*** -0.011**
(0.004) (0.006)

Observations 6,345,332 6,345,332 6,345,332 6,345,332 6,345,332 6,345,332
R-squared 0.049 0.049 0.049 0.049 0.049 0.049
Number of Firm-Product-Country 3,843,136 3,843,136 3,843,136 3,843,136 3,843,136 3,843,136
Firm-Product-Country FE Yes Yes Yes Yes Yes Yes
Country-Year FE Yes Yes Yes Yes Yes Yes

Notes : The dependent variable is log unit value. Log Volatility is a log standardized
country-sector (GICS)-year level stock volatility (The stock volatility is divided by the
mean within its country-sector for a given year). Log Lagged TFP is the firm-year level
log standardized (by CIC-2-year mean) total factor productivity (based on ACF method).
Log Tariff is the log tariff at country-HS6-year level. Log Country-HS2 Import is the
country-HS2-year level import controlling for the market demand. Bottom 50% (25%, 75%)
is a time-invariant dummy to indicate whether the firm size, in terms of either number of
export destinations or number of export products, belongs to the bottom 50% (25%, 75%) of
the sample. Column (1) to (3) use number of export destinations as firm size measure, and
column (4) to (6) takes number of export products. The results are based on the Chinese
customs data only (no mapping with the NBS data). See Eq. 1.26 for the specification. See
Eq.(1.26) for the specification. The standard error is cluster at country-sector (GICS) level,
and *** p<0.01, ** p<0.05, * p<0.10.

Table 1.6: Firm Heterogeneity in Size
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Dep Var : Log Unit Value

VARIABLES (1) (2) (3) (4)

Log Volatility 0.016* 0.016* 0.017 0.015
(0.009) (0.009) (0.012) (0.012)

SOE x Log Volatility 0.016 0.014 0.053 0.073**
(0.020) (0.020) (0.034) (0.034)

Log Lagged TFP -0.005** -0.005** -0.008*** -0.008***
(0.002) (0.002) (0.002) (0.002)

Log Tariff -0.001 -0.001 0.010 0.010
(0.010) (0.010) (0.012) (0.014)

Log Country-HS2 Import -0.003 -0.003 0.007 0.003
(0.013) (0.013) (0.012) (0.012)

Observations 1,516,059 1,065,865 372,318 389,616
R-squared 0.046 0.046 0.063 0.061
Number of Firm-Product-Country 847,627 397,548 156,988 170,143
Firm-Product-Country FE Yes Yes Yes Yes
Country-Year FE Yes Yes Yes Yes
Notes : The dependent variable is log unit value. Log Volatility is a log standardized country-
sector (GICS)-year level stock volatility (The stock volatility is divided by the mean within
its country-sector for a given year). Log Lagged TFP is the firm-year level log standardized
(by CIC-2-year mean) total factor productivity (based on ACF method). Log Tariff is the
log tariff at country-HS6-year level. Log Country-HS2 Import is the country-HS2-year level
import controlling for the market demand. SOE is a time-invariant dummy which equals
1 if the firm is state-owned, otherwise equals 0. Column (1) uses the benchmark sample
(see Table 1.2). Column (2) keeps those firm-product-country triplets that show up at least
twice over the sample period (2000-2010). Column (3) keeps observations which first appear
before 2007, and appear at least once during the subprime crisis (2007-2009). Column (4)
keeps observations that appear in 2007-2009 at least twice. These three samples (S1-S3)
are used in Table (1.12) as well. See Eq.(1.27) for the specification. The standard error is
cluster at country-sector (GICS) level, and *** p<0.01, ** p<0.05, * p<0.10.

Table 1.7: Firm Heterogeneity in Ownership
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Dep Var : Entry/Re-Entry Dummy

VARIABLES (1) (2) (3) (4)

Log Volatility -0.001* -0.001 0.013*** 0.011***
(0.001) (0.001) (0.002) (0.002)

Crisis Dummy 0.038*** 0.053*** 0.002 0.013*
(0.004) (0.004) (0.007) (0.007)

Crisis Dummy x Log Volatility -0.021*** -0.025*** -0.065*** -0.068***
(0.002) (0.002) (0.003) (0.003)

Log Country-GICS Import 0.031*** 0.024***
(0.001) (0.001)

Observations 16,047,777 17,027,094 5,155,481 5,464,931
R-squared 0.048 0.047 0.272 0.271
Number of Firm-GICS-Country 1,878,008 1,964,577 1,829,456 1,926,491
Firm-GICS-Country FE Yes Yes Yes Yes
Country-Year FE Yes Yes Yes Yes
Notes : The dependent variable is a dummy to indicate entry/re-entry. This table studies firm-
country-GICS-year level entry and re-entry behaviors. Probabilities of new entry and re-entry
are (ykijt = 1|ykij,t−1 = 0) and (ykijt = 1|ykij,t−1 = 1)) respectively. The counterfactual scenarios
for new entry and re-entry regressions are thus (ykijt = 0|ykij,t−1 = 0) and (ykijt = 0|ykij,t−1 = 1)).
The subscript i, k, j, t represent firm, GICS sector, destination and year respectively. Log
Volatility is a log standardized country-sector (GICS)-year level stock volatility (The stock
volatility is divided by the mean within its country-sector for a given year). Log Country-
GICS Import is the country-GICS-year level import controlling for the market demand.
Crisis is a dummy which equals 1 if t > 2006 to indicate the period with severe demand
shock (see Section 1.4.3 for the reasoning of including this dummy). The results are based
on the Chinese customs data only (no mapping with the NBS data). See Eq.(3.8) for the
specification. The standard error is cluster at firm-GICS-country level, and *** p<0.01, **
p<0.05, * p<0.10.

Table 1.8: Firms’ Entry & Re-Entry
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Dep Var : Log Export Value

VARIABLES (1) (2) (3)

Log Volatility -0.014 0.003 -0.019
(0.025) (0.025) (0.030)

Log Lagged TFP 0.005 0.007 0.004
(0.006) (0.006) (0.006)

Log Tariff 0.003 -0.012 0.003
(0.027) (0.030) (0.027)

Log Country-HS2 Import 0.294*** 0.294***
(0.031) (0.031)

Log Volatility x Log Lagged TFP -0.004
(0.010)

Observations 1,524,654 1,603,702 1,524,654
R-squared 0.015 0.013 0.015
Number of Firm-Product-Country 853,152 895,756 853,152
Firm-Product-Country FE Yes Yes Yes
Country-Year FE Yes Yes Yes
Notes : The dependent variable is log export value. Log Volatility is a log standardized
country-sector (GICS)-year level stock volatility (The stock volatility is divided by the
mean within its country-sector for a given year). Log Lagged TFP is the firm-year level
log standardized (by CIC-2-year mean) total factor productivity (based on ACF method).
Log Tariff is the log tariff at country-HS6-year level. Log Country-HS2 Import is the
country-HS2-year level import controlling for the market demand. The results are based on
the benchmark sample which consist of all matched (between NBS and Chinese customs
data) observations. See Eq.(1.25) for the specification. The standard error is cluster at
country-sector (GICS) level, *** p<0.01, ** p<0.05, * p<0.10.

Table 1.9: Firm-Product Export Value
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Dep Var : HS-6 Level Export Value

VARIABLES (1) (2) (3)

Log Volatility 0.007 0.029 0.171**
(0.022) (0.022) (0.080)

Herfindahl Index -0.711*** -0.712***
(0.007) (0.007)

Log Tariff 0.099*** 0.076*** 0.076***
(0.023) (0.021) (0.021)

Herfindahl Index x Log Volatility -0.017*
(0.010)

Observations 409,101 409,101 409,101
R-squared 0.281 0.316 0.316
Number of HS6-Country 69,327 69,327 69,327
HS6-Country FE Yes Yes Yes
Country-Year FE Yes Yes Yes
Notes : The dependent variable is HS-6 level export value. Log Volatility is a log standardized
country-sector (GICS)-year level stock volatility (The stock volatility is divided by the mean
within its country-sector for a given year). The Herfindahl Index is calculated within HS6
category for each year by market. Log Tariff is the log tariff at country-HS6-year level. The
results are based on the benchmark sample which consist of all matched (between NBS and
Chinese customs data) observations. See Eq.(1.30) for the specification.The standard error
is cluster at HS6-country level, and *** p<0.01, ** p<0.05, * p<0.10.

Table 1.10: HS6-Level Export Value
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Dep Var : Log Unit Value

VARIABLES (1) (2)

Log Volatility 0.016*** 0.016***
(0.003) (0.003)

Log Tariff 0.003 0.003
(0.004) (0.004)

Log Country-HS2 Import -0.018***
(0.002)

Observations 6,776,832 7,113,235
R-squared 0.050 0.049
Number of Firm-Product-Country 4,086,548 4,289,428
Firm-Product-Country FE Yes Yes
Country-Year FE Yes Yes
Notes : The dependent variable is log unit value. Log Volatility is a log standardized
country-sector (GICS)-year level stock volatility (The stock volatility is divided by the mean
within its country-sector for a given year). Log Tariff is the log tariff at country-HS6-year
level. Log Country-HS2 Import is the country-HS2-year level import controlling for the
market demand. This table is based on the Chinese customs data only, which does not
include firms’ TFP information. This table serves as a robustness check for Table 1.2 and
shows that the benchmark results based on the merging data do not bias the coefficient of
Log Volatility. The standard error is cluster at country-sector (GICS) level, and *** p<0.01,
** p<0.05, * p<0.10.

Table 1.11: Robustness Check: Using Chinese Customs Data Only
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Dep Var : Log Unit Value

VARIABLES (1) (2) (3) (4) (5) (6)

Log Volatility 0.017* 0.027** 0.011 0.025** 0.018* 0.030***
(0.009) (0.010) (0.011) (0.013) (0.011) (0.011)

Log Lagged TFP -0.005** -0.004* -0.005* -0.003 -0.007*** -0.007***
(0.002) (0.002) (0.002) (0.003) (0.002) (0.002)

Log Tariff -0.001 -0.002 -0.005 -0.005 -0.002 -0.003
(0.010) (0.010) (0.013) (0.013) (0.012) (0.012)

Log Country-HS2 Import -0.003 -0.003 -0.013 -0.013 0.003 0.003
(0.013) (0.013) (0.015) (0.015) (0.013) (0.013)

Log Volatility x Log Lagged TFP 0.008* 0.011* 0.009**
(0.004) (0.006) (0.004)

Observations 1,066,437 1,066,437 582,694 582,694 679,781 679,781
R-squared 0.046 0.046 0.066 0.066 0.050 0.050
Number of Firm-Product-Country 397,783 397,783 176,060 176,060 203,510 203,510
Firm-Product-Country FE Yes Yes Yes Yes Yes Yes
Country-Year FE Yes Yes Yes Yes Yes Yes

Notes : The dependent variable is log unit value. Log Volatility is a log standardized
country-sector (GICS)-year level stock volatility (The stock volatility is divided by the
mean within its country-sector for a given year). Log Lagged TFP is the firm-year level log
standardized (by CIC-2-year mean) total factor productivity (based on ACF method). Log
Tariff is the log tariff at country-HS6-year level. Log Country-HS2 Import is the country-
HS2-year level import controlling for the market demand. The results are based on the
benchmark sample which consist of all matched (between NBS and Chinese customs data)
observations. Column (1) and (2) keep those firm-product-country triplets that show up at
least twice over the sample period (2000-2010). Column (3) and (4) keep observations which
first appear before 2007, and appear at least once during the subprime crisis (2007-2009).
Column (5) and (6) keep observations that appear in 2007-2009 at least twice. S1 - S3 are
used for labeling these three samples. This table serves as a robustness check for Table 1.2.
The standard error is cluster at country-sector (GICS) level, and *** p<0.01, ** p<0.05, *
p<0.10.

Table 1.12: Robustness Check: Selected Sample Results
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Dep Var : Log Unit Value

VARIABLES (1) (2) (3) (4)

Log Volatility 0.018** 0.028*** 0.017* 0.024**
(0.009) (0.010) (0.009) (0.010)

Log Lagged TFP -0.008*** -0.007*** -0.008*** -0.007***
(0.002) (0.002) (0.002) (0.002)

Log Tariff 0.010 0.010 0.010 0.010
(0.011) (0.011) (0.011) (0.011)

Log Country-HS2 Import 0.007 0.007 0.003 0.003
(0.007) (0.007) (0.007) (0.007)

Log Volatility x Log Lagged TFP 0.008** 0.006*
(0.003) (0.003)

Observations 373,334 373,334 390,449 390,449
R-squared 0.063 0.063 0.061 0.061
Number of Firm-Product-Country 157,541 157,541 170,647 170,647
Firm-Product-Country FE Yes Yes Yes Yes
Country-Year FE Yes Yes Yes Yes
Notes : The dependent variable is log unit value. Log Volatility is a log standardized
country-sector (GICS)-year level stock volatility (The stock volatility is divided by the
mean within its country-sector for a given year). Log Lagged TFP is the firm-year level
log standardized (by CIC-2-year mean) total factor productivity (based on ACF method).
Log Tariff is the log tariff at country-HS6-year level. Log Country-HS2 Import is the
country-HS2-year level import controlling for the market demand. The results are based on
the benchmark sample which consist of all matched (between NBS and Chinese customs
data) observations. Column (1) and (2) keep the top product (HS-8) exported by the firm
worldwide over the period of 2000 to 2010 in value; column (3) and (4) select the best sold
product in terms of number of export destinations. This table serves as a robustness check
for Table 1.2. The standard error is cluster at country-sector (GICS) level, and *** p<0.01,
** p<0.05, * p<0.10.

Table 1.13: Robustness Check: Firm Top Product Results
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Dep Var : Log Unit Value

VARIABLES (1) (2) (3)

Log Volatility 0.017* 0.017* 0.018**
(0.009) (0.010) (0.008)

Log Lagged TFP (ACF) -0.005**
(0.002)

Log Lagged TFP (GMM) 0.009**
(0.004)

Log Lagged TFP (OP) 0.004*
(0.003)

Log Tariff -0.001 -0.001 0.001
(0.010) (0.010) (0.010)

Log Country-HS2 Import -0.003 -0.004 -0.013
(0.013) (0.013) (0.014)

Observations 1,517,371 1,517,371 1,870,252
R-squared 0.046 0.046 0.052
Number of Firm-Product-Country 848,717 848,717 1,013,775
Firm-Product-Country FE Yes Yes Yes
Country-Year FE Yes Yes Yes
Notes : The dependent variable is log unit value. Log Volatility is a log standardized
country-sector (GICS)-year level stock volatility (The stock volatility is divided by the
mean within its country-sector for a given year). Log Lagged TFP is the firm-year level log
standardized (by CIC-2-year mean) total factor productivity; three alternative TFP measures
are compared. Log Tariff is the log tariff at country-HS6-year level. Log Country-HS2
Import is the country-HS2-year level import controlling for the market demand. This table
serves as a robustness check for Table 1.2. The standard error is cluster at country-sector
(GICS) level, and *** p<0.01, ** p<0.05, * p<0.10.

Table 1.14: Robustness Check: Alternative TFP measures
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Dep Var : Log Unit Value

VARIABLES (1) (2) (3)

Log Volatility 0.017* 0.018* 0.058***
(0.009) (0.009) (0.018)

Log Lagged TFP -0.005** -0.005*** -0.005***
(0.002) (0.002) (0.002)

Log Num of Exporters 0.041* 0.043*
(0.024) (0.024)

Herfindahl Index 0.001 0.001
(0.006) (0.006)

Log Tariff -0.001 -0.002 -0.002
(0.010) (0.010) (0.010)

Log Country-HS2 Import -0.003 -0.006 -0.006
(0.013) (0.013) (0.013)

Log Volatility x Herfindahl Index -0.006**
(0.002)

Observations 1,517,371 1,517,371 1,517,371
R-squared 0.046 0.046 0.046
Number of Firm-Product-Country 848,717 848,717 848,717
Firm-Product-Country FE Yes Yes Yes
Country-Year FE Yes Yes Yes
Notes : The dependent variable is log unit value. Log Volatility is a log standardized
country-sector (GICS)-year level stock volatility (The stock volatility is divided by the
mean within its country-sector for a given year). Log Lagged TFP is the firm-year level
log standardized (by CIC-2-year mean) total factor productivity. The Herfindahl Index
is calculated within HS6 category for each year by market. Number of exporters is the
number of exporters by market-sector (GICS)-year group. Log Tariff is the log tariff at
country-HS6-year level. Log Country-HS2 Import is the country-HS2-year level import
controlling for the market demand. This table serves as a robustness check for Table 1.2.
The standard error is cluster at country-sector (GICS) level, and *** p<0.01, ** p<0.05, *
p<0.10.

Table 1.15: Robustness Check: HHI & Number of Exporters
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Chapter 2: Exchange Rate and Chinese Exporters’ Performance

2.1 Introduction

An undervalued Chinese yuan (CNY) arguably plays a significant role in China’s

export-oriented industrialization strategy. The recent policy debates have brought

real exchange rate (RER) movements’ impact on manufacturing productivity back

into the public eye. As Alfaro et al. (2019) point out, “real exchange rate changes can

produce comparable effects to those of the combination of import tariffs and export

subsidies and are not constrained by the WTO”.

How do exchange rate fluctuations influence firms’ performance is an essential

question in international economics. However, the empirical studies are far from a

consensus. Evidence that a RER depreciation could boost manufacturing activities and

economic growth, including manufacturing exports, is found for developing countries

(Rodrik, 2008; Benigno and Fornaro, 2012). The precise mechanism of this positive

effect though remains unclear. On one hand, a local currency appreciation is typically

believed to discourage firms’ export and increase the competitive pressure on firms

relying on foreign markets. On the other hand, increased currency value renders

domestic firms more resources to import intermediate inputs and greater incentives

to upgrade the production process to compete in the exporting markets. Firms’

productivity may increase with an appreciation of local currency if the effect of rising

incentives for innovation and improving quality of inputs dominate the potential trade

deterrent effect (Forbes, 2002; Ekholm et al., 2012). Otherwise, their productivity

may go down due to dominating trade deterrent effects.

In this paper, I put the hypothesis of total factor productivity (TFP)-boosting

effects of a local currency appreciation and its mechanism into test using detailed

Chinese firm-level data from 2000 to 2007. The empirical results show the CNY
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appreciation against the US dollar could slow down Chinese firms’ export to the US

and other destinations, which is the most direct channel through which Chinese firms’

productivity growth can be affected. The decrease in employment growth indicates

a labor reallocation effect of the RER movements, i.e., firms are likely to adjust

their headcount in response to the shifted demand. By constructing a gross currency

exposure weighted RER, the analysis assumes the impact will be more substantial

for firms with higher dependency on foreign markets. After accounting for the firm

heterogeneity in terms of export-to-revenue ratio, import status appears no longer a

source of heterogeneity in firms’ responses to RER movements. However, there is not

enough evidence to support the existence of TFP-boosting effects.

Alfaro et al. (2019), using detailed firm-level data covering a large set of countries

from 2001 to 2010, show a real depreciation is linked to higher firms’ probability

to invest in R&D, and faster growth of firm-level productivity in export-oriented

emerging Asia. On the contrary, adverse effects are found for firms in more import-

dependent economies and no impact on those in industrialized economies. Ekholm et

al. (2011) provide evidence for the positive effects of real appreciations on Norwegian

net exporters’ productivity. Tomlin and Fung (2015) show that the exchange rate

movements have distributional effects on productivity using 1984 – 1997 Canadian

manufacturing data. This paper extends the RER movements and firm productivity

literature by providing a case study of the CNY exchange rate regime transition in

2005. Specifically, I take advantage of the RER variation linked to nominal exchange

rate (NER) changes due to the exchange rate regime transition. My study finds no

significant effect of CNY appreciation on firm-level TFP growth.

RER movements are most likely to influence firm productivity through the channel

of exports. The exchange rate pass-through (ERPT) literature studies firms’ responses

to real exchange rate changes (Berman et al., 2012; Chatterjee et al., 2013; Amiti

et al., 2014). Li et al. (2015) provide the most recent evidence showing high ERPT
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into foreign currency denominated prices, and the volume elasticity is moderate and

significant. They further conclude that the high ERPT suggests CNY appreciations

are less likely to reduce China’s trade surplus substantially.1 Tang and Zhang (2012)

summarize that small exchange rate elasticity of net exports, namely “Exchange

Rate Disconnect” puzzle, is found when it comes to studies on developed countries.

Previous studies using aggregate time-series data find mixed evidence for exchange

rate elasticity. Marquez and Schindler (2007) find that an CNY appreciation of 10%

nearly lowers the share of aggregate Chinese exports by 1%. By contrast, Cheung et

al. (2009) find no significant impact of the exchange rate movements on exports. This

paper thus adds to the discussion of RER movements’ policy implications, i.e., our

findings, focusing on the intensive margin, support the argument that a substantial

CNY appreciation can significantly reduce China’s trade surplus with the US.

The estimation of trade elasticity and ERPT in the literature, using the Chinese

data from 2000 to 2007, is subject to a criticism that their samples include the periods

of China’s transformation from a fixed exchange rate regime to a more market-oriented

one (Marquez and Schindler, 2007). China announced a 2.1 percent appreciation

of CNY against the US dollar (USD) on July 21, 2005 and moved from the fixed

exchange rate to a managed floating exchange rate regime. The CNY appreciated by

around 12 percent by the end of 2007. Due to the CNY exchange rate system, there

is little variation in the nominal exchange rate before 2005. Thus, the variation in the

RER is mainly attributed to the changes in the relative price level over this period.

The 2005 exchange rate transition provides an opportunity to study how Chinese

exporters respond to a significant RER appreciation due to the NER hike. In this

paper, I tend to emphasize on the RER movements driven by the NER changes by

applying an empirical strategy similar to Trefler (2004).

Exporters are more likely to import intermediate goods than non-exporters; thus,
1Their results show that a 10% appreciation of CNY will lead to a drop in the export value by 3%.
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import status might be of great importance while evaluating RER movements’ impact

on firms’ productivity. RER depreciations may increase the cost of importing and

lead to aggregate productivity losses (Gopinath and Neiman, 2014). On the contrary,

micro level evidence supports that intermediate imports are related to productivity

gains (Halpern et al., 2015).

The impact of real exchange rate movements has been studied in other streams

of literature as well. For example, Dai and Xu (2017) show exchange rate changes

induce significant labor reallocation across firms using Chinese firm-level data. Their

results suggest that home currency appreciations decrease the relative employment

growth in firms more dependent on exports.

While China has played an increasingly important role in global trade after its

access to WTO, it has been criticized for manipulating CNY to boost its export.

However, economists and politicians never reach a consensus on whether a CNY

appreciation could reduce China’s huge trade surplus. Understanding the real impact

of exchange rate movements is therefore of great importance to both researchers and

policymakers.

The empirical results present evidence related to the effects of RER movements

on productivity and exports. In particular, firm-level growth of exports to the US

and other destinations (excluding the US) decreases with real appreciations of CNY

against the US dollar (USD). The employment growth falls as well. However, no robust

effect on productivity is found. By constructing a gross export exposure weighted real

exchange rate (RER), I implicitly assume that firms with higher export-to-revenue

ratio tend to be influenced more throughout the analysis.

The remainder of the paper is organized as follows. Section 2 describes the

transition of the CNY exchange rate regime. In section 3, the data is introduced.

Section 4 discusses the empirical strategy and presents the main results. The findings

and the corresponding policy implications are summarized in section 5.
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2.2 CNY Exchange Rate Regime Transition

On July 21, 2005, Chinese policymakers substituted the country’s fixed exchange rate

regime, which pegs CNY to USD, with a managed floating system that would tie

the yuan’s value to an undisclosed basket of currencies. On the same day, a 2.1%

appreciation of CNY against the US dollar was announced.

On August 10, 2005, three weeks after China’s decision to abandon its decade-old

peg to USD, the People’s Bank of China (PBC) revealed the composition of this

basket. According to PBC, USD, the euro (EUR), the Japanese yen (JPY), the South

Korean won (KRW) have the highest weights, and the currencies of Australia (AUD),

Canada (CAD), Great Britain (GBP), Malaysia (MYR), Russia (RUB), Singapore

(SQD) and Thailand (THB) are included in the basket as well. The operation of

this managed floating system requires the daily calculation of a new central parity

(“medium value” in the gap/band). Funke et al. (2008) provide a simple example to

show how this system works.2

By July 3, 2007, CNY had risen from around 8.277 Yuan/Dollar to 7.60 Yuan/Dollar,

and the appreciation continued into 2008.

All of China’s trade partners welcomed the new system and believed the ending

of the undervalued CNY could bring balance to international trade. However, the

expected diminishing trade surplus with China has never come true. Despite an CNY

appreciation of 4.7% or so in 2007, China’s trade (ordinary trade only) surplus with

the US increased by more than 70%.
2Assume that the basket contains the USD and the EUR with weights of 70 percent and 30

percent, respectively. On July 22 (as announced on the evening of 21 July), the rate is 1 USD = 8.11
CNY and 1 EUR = 9.81 CNY (because 1 EUR = 1.21 USD), to get 8.11 CNY you need USD 0.70 and
EUR 0.30/1.21. During the day, CNY/USD is allowed to trade at 8.11± 0.012. When recalculating
the exchange rate, the PBoC will take the spot price of USD and EUR. If, for example, the EUR/USD
= 1.19, then the new central parity for USD/CNY will become [8.11× 0.70 + 9.81× (1/1.19)× 0.30]
= 8.15. The corresponding new EUR/CNY central parity is then 8.15.19 = 9.70. During day trade,
PBoC will defend the exchange rate for the USD within the 0.015 percent band.
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2.3 Data

The analysis of this paper takes advantage of detailed firm-level trade and manufactur-

ing data. Macroeconomic variables, such as CPI, nominal exchange rate, are obtained

from International Financial Statistics (IFS) and Penn World Table (PWT, version

9.0). The RER is calculated from the CPI and nominal exchange rate data.

2.3.1 Chinese Customs Data

The export data from China’s General Administration of Customs reports an eight-digit

harmonized system (HS-8) code monthly transactions by firm-destination from 2000

to 2007. It covers relevant information such as free-on-board (FOB) value and volume.

This monthly data is aggregated to year level to match the firm-level production data.

Given the potential difference between processing and ordinary trade (Yu, 2015; Dai

et al., 2016), processing trade flows are excluded from our analysis.

2.3.2 Firm-level Production Data

The firm-level production data from China’s National Bureau of Statistics (NBS)

provides complete information on the three major accounting statements (i.e., balance

sheet, profit and loss account, and cash flow statement) of manufacturing firms from

2000 to 2007. This dataset includes all state-owned enterprises (SOEs) and non-SOEs,

whose annual sales are above five million Chinese yuan. Following Feenstra et al.

(2013a) and Yu (2014), I drop observations if any of the following are true:

(i) total assets or net fixed assets or sales revenue are missing;

(ii) number of employees is less than 8;

(iii) pure trading firms (identified by the critical characters in firm’s Chinese name).

The NBS data is the source of firm characteristics, such as ownership status,

number of employees. The revenue-based total factor productivity (TFP) is estimated
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from this data as well. In the following analysis, we consider the TFP estimated by

Olley-Pakes (Olley and Pakes, 1996) and ACF (Ackerberg, Caves and Frazer, 2006)

methods (Appendix 2).

2.4 Empirical Strategy

CNY was pegged to USD before the PBC embraced a basket of world currencies in

2005, followed by a sharp CNY nominal and real appreciation (Fig.2.1 and Fig.2.2).

More specifically, the CNY real exchange rate rose by 5.3%, and the nominal rate

increased by 7.2% from 2005 to 2007. Over the same period, CNY depreciated against

EUR by 2.2% (nominal) and 2.5% (real).3

The European union area (EU)4 can serve as an appropriate reference market to

the US for being China’s trade partners, due to the similarities between the traded

goods (Table 2.1 and Table 2.2) and economic environment. At HS-2 level, I can see

the US and EU share multiple top product categories (measured by the export value),

such as furniture, clothing, footwear, electrical equipment, etc.

While China’s ordinary trade with the US and EU both grew over time ( Fig.2.3

and 2.4), the EU took higher share after the appreciation of CNY against USD at

2005 (Fig.2.5 ). The number of exporters and importers could show the expanding

gap between the US and EU’s trade with China as well (Fig.2.6 and 2.7). In sum, the

aggregate data shows the EU’s share in China’s export and import expanded since

the CNY exchange rate regime transition. These general observations provide some

clues that NER may influence China’s trade flows.

In this section, I introduce the empirical strategy to investigate the impact of a

CNY real appreciation on the growth of various firm outcome variables, such as export

value, sales revenue, the number of employees and TFP. In the benchmark analysis,
3The calculation is based on nominal exchange rate data from Penn World Table (PWT) version

9.1 and consumer price index (CPI) from International Financial Statistics(IFS).
4Therer are EU countries that do not use the euro.
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I take a strategy based on Trefler (2004) by dividing the sample (2000-2007) into

pre-transition and post-transition periods. I then estimate how the difference between

post-transition and pre-transition RER changes influences the performance variables

(in terms of the difference between post-transition growth and pre-transition growth).

This design allow us to focus on the variation in RER due to NER changes. The fixed

effects and difference-in-difference results are discussed afterwards as complements to

the benchmark strategy.

2.4.1 Benchmark strategy

Let ∆yit be average annual growth of the outcome variable of firm i in period t. Define

2000 to 2005 as the pre-transition period, and 2005 to 2007 as the post-transition

period.

∆yi1 = (lnYi2007 − lnYi2005)/(2007− 2005) (2.1)

∆yi0 = (lnYi2005 − lnYi2000)/(2005− 2000) (2.2)

where t = 1 denotes the post-transition period, and t = 0 indicates the pre-

transition period. As displayed in Fig.2.1 and Fig. 2.2, the RER of USD against CNY

(in terms of how many Chinese yuan for one US dollar) moved up from 2000 to 2005

due to the change in relative CPI, while the NER barely changed.

A linear model to explain the impact of RER movements on firm outcomes can be

written as:

∆yit = αi + θt + β(Λi0∆pt) + γ∆impit + εit, t ∈ (0, 1) (2.3)

The firm-level weighted average annual RER growth is given by Λi0∆pt, where Λi0

and ∆pt are gross currency exposure, average annual RER growth in period t; ∆impit
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is the average annual firm import growth; αi and θt capture firm and time-specific

effects respectively. The value of t is either 0 or 1, which indicates the pre-transition

(2000-2005) and post-transition (2005-2007) periods. The extent to which an RER

appreciation would put pressure on a Chinese exporter depends on the exporter’s

exposure to oversea market. I am interested in identifying the effect of firm-level

weighted (by firms’ trade exposure) average annual RER growth on the average annual

growth of the outcome variable (the coefficient β). Following the idea of Ekholm et al.

(2011), gross currency exposure is defined as a firm’s export to revenue ratio in the

benchmark analysis.5 As a robustness check, an alternative gross currency exposure

defined by the firm’s export value to the US over its revenue is constructed. I further

investigate the import exposure as well while discussing the firm-level heterogeneity.

Throughout this paper, RER is defined as:

RERt = NERt ×
CPIUS,t
CPIChina,t

(2.4)

where NERt is the nominal exchange rate given by the CNY amount for one USD.

A decrease of RER thus indicates CNY appreciation.

The baseline firm-level specification can be derived by differencing Eq.(2.3) across

periods:

∆yi1 −∆yi0 = θ + βΛi0(∆p1 −∆p0) + γ(∆impi1 −∆impi0) + φxi0 + vi (2.5)

where θ ≡ θ1 − θ0, vi ≡ ∆εi and the time-invariant firm effects (αi) are canceled

out. The benchmark results could be obtained by applying ordinary least square (OLS)

estimator to the firm-level Eq.(2.5). The dependent variable ∆yi1 −∆yi0 represents

the difference of average annual growth before and after the CNY exchange rate regime
5Only trade flows from 2000 to 2005 are used to construct the gross currency exposure to avoid

endogeneity.
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transition; the difference of average annual RER growth and import growth are given

by ∆p1 −∆p0 and ∆impi1 −∆impi0 respectively.

A vector of controls, xi0, is added to the regression for controlling initial firm

characteristics, such as total assets. The intercept θ captures the effect of changes

in macroeconomic conditions. ∆p1 −∆p0 is a negative constant calculated from the

RER data.6 Λi0(∆p1 − ∆p0) therefore captures a trade-weighted impact of RER

change. CNY appreciates over period t if ∆p < 0. The variation in Λi0 will enable

us to estimate β. If β > 0, CNY appreciations will have a negative impact on the

dependent variable, ∆yi1 −∆yi0, and vice versa. If γ > 0, higher import growth after

the transition will have a positive effect on the LHS variable.

However, the ∆impi1 −∆impi0 term is likely to be endogenous, i.e., factors that

influence export growth may have an impact on import growth as well. I therefore

use an alternative "ImportStatusi0" variable to control the firm’s import status in the

benchmark regressions.

In the following analysis, two alternative definitions of this import status variable

are used: indicate if a firm is the top 50% importer or an importer, following Eq.(2.6)

∆yi1 −∆yi0 = θ + βΛi0(∆p1 −∆p0) + γImportStatusi0 + φxi0 + vi (2.6)

The average annual RER growth before and after the transition, ∆p1 and ∆p0,

are defined as:

∆p1 = (lnRER2007 − lnRER2005)/(2007− 2005) (2.7)

∆p0 = (lnRER2005 − lnRER2000)/(2005− 2000) (2.8)
6Real exchange rate is calculated based on the Penn World Table data.
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2.4.1.1 Benchmark results

A positive β suggests a CNY appreciation could slow down the growth of the dependent

variable. By construction, the weighted RER implies that the magnitude of effects

will be larger for firms with a higher export-to-revenue ratio. The benchmark results

are presented in Table 2.5. The first two columns show how exchange rate movements

influence firms’ exports to the US and the rest of the world (calculated as a firm’s export

value excluding the export to the US). As expected, the hike of the CNY exchange

rate against USD has a negative effect, economically and statistically significant, on

the surviving exporters’ export value. The coefficients of RER term show that for

exporters with the median export-to-revenue ratio in the sample,7 the growth rate

of export to the US will drop by 5.66% (−0.02786× 0.07× 29.03 = −0.0566)8 and

exports to other destinations will drop by 3.10% (−0.02786× 0.07× 15.90 = −0.0310),

i.e., if the average annual export growth is 5% before the CNY exchange rate regime

transition (to the US and TRW), the average annual growth rate will drop to −0.66%

and 1.9% afterwards.9

The CNY appreciation will only drag down the firm’s revenue growth rate by 0.20%

for firms with a median export-to-revenue ratio of the sample (−0.02786×0.07×1.03 =

−0.00200). The employment growth will drop by 0.43% (−0.02786× 0.07× 2.242 =

−0.00437), while TFP growth rate could increase by around 0.3% (estimated by OP)

to 0.1% (estimated by ACF). That is to say, if the pre-transition growth rate is 5%, the

estimated growth after the transition will be 4.8%, 4.57% and 5.3%/5.1% for revenue,

employment and TFP (OP/ACF) respectively. Based on these numbers, Chinese

exporters seem capable of absorbing the impact of RER movements by redirecting

their products to the domestic market. Besides, the negative impact on sales revenue
7Table 2.3 shows the median export-to-revenue ratio for each sample(column) of Table 2.5. I use

the number closed to the minimum of the sample medians, 0.7, for the marginal effect calculations.
8∆p1 −∆p0 = −0.02786 by calculation.
9In the effect calculation, 0.016003 and −0.01185 are the average RER growth rate before and

after 2005 based on Eq.(2.2) and Eq.(2.1).
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is statistically insignificant. Columns (5) and (6) fail to provide robust evidence for

RER appreciations’ TFP-boosting effect either.

The “Top 50% Importer” is a dummy indicating whether a firm’s ordinary import

value (2000-2004) is above the sample’s median.10 In Table 2.5, the negative coefficient

of this variable implies that larger importers (determined by the import value in the

pre-transition period) tend to have smaller changes in export growth captured by

∆yi1 −∆yi0. This is consistent with the intuition that larger firms can better hedge

the exchange rate risk, thus are less influenced by the CNY appreciations. The “Log

Total Assets (2000)” controls the initial (2000) firm characteristics.11

The benchmark results suggest that the CNY exchange regime transition, which

led to the CNY exchange rate hike, could depress the Chinese export in general. The

impact is more remarkable for firms that are more exposed to the oversea markets

(measured by the export-to-revenue ratio); however, the Chinese companies are likely

to redirect their products to the domestic market to keep the revenue growth. The

transition could slightly slow down Chinese companies’ employment growth, but there

is no substantial evidence to support the TFP-boosting hypothesis.

Table 2.3 and Table 2.4 summarize the samples used in Table 2.5. The distribution

of importer status variable shows that the benchmark sample includes importers from

the top and bottom 50% proportionately.

In Table 2.6, firm heterogeneity in import status is investigated by including

an interaction term of weighted RER and the "Top 50% Importer" dummy. After

accounting for firms’ integration in the international trade by the weighted RER, I

only find some evidence for firm heterogeneity in column (1). That is exporters with

higher import ranking tend to be hurt more by the CNY exchange rate hike. However,

this effect is not robust, as we show in the robustness check.
10The “Top 50% Importer” is based on all importers in the Chinese custom data. We first calculate

the firm-level ordinary total import (2000-2004) value, then rank firms based on this value.
11For firms with missing “total assets” at 2000, we use the next available value instead.
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We perform the robustness check for the benchmark in section 2.4.4. In sum, the

analysis based on the benchmark strategy consistently shows the real appreciation

of CNY after 2005 lowers the export and employment growth. The impact on the

employment growth is not economically significant though. There is no substantial

evidence to support the TFP-boosting effect of CNY real appreciations. After account-

ing for a firm’s gross currency exposure with export-to-revenue share, no evidence

suggests that its import value is still a source of heterogeneity.

The missing import heterogeneity could be due to the construction of the weighted

RER. An import-weighted RER is thus constructed to further test the potential

heterogeneity in import. The details will be discussed in the robustness check section.

2.4.2 Fixed effects results

The fixed effects (FE) set-up is widely accepted in the ERPT literature (Li et al.,

2015; Berman et al., 2012) to estimate trade elasticity. It therefore can provide further

evidence for my benchmark findings. I do not choose the FE over the benchmark

strategy because this paper tends to focus on the variation linked directly to the

change in nominal exchange rate rather than the relative price level. There is little

variation in the nominal exchange rate (US dollar against Chinese yuan) before 2005

due to the yuan’s peg to the US dollar.

For the FE analysis, I study how the year-over-year weighted RER change influences

the dependent variable’s growth following:

∆y1
it = β1(Λi0∆RERt) + β2ImportDummyi,t−1 + β3Xi,t + αi + θt + εit (2.9)

where ∆RERt = RERt−RERt−1, and ∆y1
it = yit−yi,t−1 (2000 ≤ t ≤ 2007);12 Λi0

12The superscript 1 is used to distinguish y1
it from yit defined in Eq.(2.1) and (2.2).
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is gross currency exposure given by a firm’s export to revenue ratio;13 ImportDummyi,t−1

is a firm-year level dummy to indicate whether firm i imports at year t− 1; Xi,t is the

controls for firm-year characteristics, such as total assets; αi and θt are firm and year

FE respectively.

The FE results are based on a firm-year level panel data set, which is more

inclusive than the benchmark. They capture the immediate impact of the exchange

rate movements rather than the long-run effect explored by the benchmark strategy.

The FE results can serve as a complement to the benchmark analysis.

In the FE regressions, a positive β1 indicates CNY appreciations hurt the dependent

variable’s growth. Table 2.7 shows the increase in ∆RERt lowers the growth of firms’

export, sales revenue and the number of employees. These findings are consistent with

the benchmark. The results provide no convincing evidence for firms’ heterogeneous

responses to RER movements after accounting for the export-to-revenue ratio.

Given that TFP adjustment is unlikely to be immediate, Table 2.8 further investi-

gates the impact on TFP growth by lagging the ∆RERt term. Still, we cannot find

any evidence for the TFP-boosting hypothesis.

2.4.3 DID results

The previous benchmark and FE results require firms to be an exporter (have experience

in exporting) from 2000 to 2005 (since we include the export-weighted RER in the

analysis). In this section, I take a Difference-in-difference (DID) approach to check

how the RER hike of CNY affects Chinese manufacturing firms without including the

weighted RER term. This analysis serves as a further investigation on the hypothesis of

the TFP-boosting effect. The idea is that firms do not export before the CNY exchange

regime transmission (non-exporters) are less influenced by the CNY appreciation than

the exporters. Therefore, we can take the non-exporters as the control group in a DID
13We use the same definition as in the benchmark regression by calculating the total export value

and revenue from 2000 to 2005.
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set-up.

In this section, I consider two specifications for the DID analysis:

∆y1
it = β1(treatments × Postt) + β2Xi,t + αi + θt + εit (2.10)

where y1
it = yit−yi,t−1 = LogYit−LogYi,t−1 (2000 ≤ t ≤ 2007) and treatments = 1

if firm i has ordinary export records from 2000 to 2005 otherwise treatments = 0.

The control group consists of firms recorded in the NBS data but without ordinary

export records over the period of 2000 to 2005. Postt = 1 if t > 2005, and Postt = 0

otherwise; Xi,t is a vector of firm-year level controls, such as log total assets and

import status; αi and θt are firm and year fixed-effects respectively.

An alternative specification is

∆y2
it = β1(treatments × Postt) + β2∆Xi,t + αi + Postt + εit, t ∈ (0, 1) (2.11)

In Eq.(2.11), I divide the sample period into pre-transition (t = 0) and post-

transition (t = 1) as I do in the benchmark analysis. ∆y2
it and ∆Xi,t are defined as

follows:

∆y2
i1 = (lnXi2007 − lnXi2005)/(2007− 2005)

∆y2
i0 = (lnXi2005 − lnXi2000)/(2005− 2000)

∆Xi1 = (lnXi2007 − lnXi2005)/(2007− 2005)

∆Xi0 = (lnXi2005 − lnXi2000)/(2005− 2000)

62



The variables treatments and Postt share the same definitions in Eq.(2.10). Similar

to the benchmark analysis, Eq.(2.11) studies the average annual growth before and

after 2005.

These two DID samples only study the dependent variables available in (or esti-

mated from) the NBS data, i.e., sales revenue, the number of employees and TFP

growth. Non-exporters, by definition, do not have the export variables from the

Chinese customs data. In the benchmark analysis, the inclusion of a firm-level gross

currency exposure enables us to evaluate the impact of RER appreciation while taking

into account firm heterogeneity in terms of trade exposure. However, the set-up comes

at the cost of more restrictive samples. The DID samples, on the other hand, are

the most inclusive compared to the benchmark and FE analysis due to the inclusion

of non-exporters. In the DID analysis, a positive β1 suggests that the 2005 CNY

exchange regime transition increases the growth of the dependent variables. The

results of Eq.(2.10) and (2.11) are summarized in Table 2.9 and 2.10.

For Table 2.9 and 2.10, the treatment group consists of manufacturing firms with

export records from 2000 to 2005; while the control group consists of manufacturing

firms which are non-exporters over the same period. The results confirm the labor

reallocation effect of the 2005 CNY exchange rate regime transition. The evidence for

the TPF-boosting effect is not found.

2.4.4 Robustness Check

This section provides the robustness check for the benchmark strategy. In Table 2.11,

the ratio of USexport14-to-revenue is used as an alternative measure of gross currency

exposure. The results show the 2005 CNY exchange rate regime transition slows down

the growth of exports and the number of employees, consistent with the previous

findings. There is no evidence for firm heterogeneity in import. The export-to-revenue
14USexport: Chinese export to the US.

63



ratio is used as the benchmark given that USD is used in the trade between the US

and China and is widely accepted by China’s other trade partners, even those in the

euro area (Goldberg and Tille, 2006). Therefore, firm gross export to all destinations,

rather than export to the US, will better capture its exposure to the exchange rate

risk.

Table 2.12 shows the results without controlling for the import status in line with

the benchmark. Table 2.13 use an “Import Status Dummy” as the control for import

status, which equals 1 if the firm has at least one import record from 2000 to 2004,

0 otherwise. The results again support RER’s effects on exports and the number of

employees, but provide little evidence for firm heterogeneity in import status.

Table 2.14 confirm the negative effects of CNY appreciation on export and the

number of employees considering the net exporters only.15 The findings are consistent

with the benchmark.

I then refer to Eq.(2.5) and use the difference of average import growth after

and before the transition as the control for import status. Table 2.15 show that real

appreciations of CNY drag down the growth rate of firm-level exports and number of

employees while boosting the TFP growth. However, this specification may be subject

to the criticism of endogeneity as we discuss before.

The missing import heterogeneity in the benchmark analysis may be caused by the

export exposure weighted RER. In this section, I explore the gross currency exposure

(import-weighted), Λimport
i0 , which can be defined as the ratio of import value to sales

revenue or intermediate inputs. Table 2.16 and 2.17 show the import-weighted RER

have insignificant effects on the firms’ export (US and TRW). This is consistent with

the benchmark finding that there is no evidence for import heterogeneity.
15Net exporters are defined as firms whose export value is greater than the import value from 2000

to 2005.
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2.5 Conclusion

The empirical analysis provides robust evidence that CNY appreciations can drag

down firms’ export (to the US or TRW) and employment growth. The effects are

stronger for firms with a higher export-to-revenue ratio, i.e., firms are more involved

in foreign markets. However, there is not enough evidence to support the effects on

firms’ revenue or TFP.

The analysis focuses on the intensive margin of trade and concludes that RER

appreciations hurt firms’ export growth but have little impact on the revenue and

TFP. The literature provides some evidence that exporters’ survival is negatively

associated with RER appreciations. For example, Baggs et al. (2009) find Canadian

firms’ survival is negatively related to appreciations in the Canadian dollar. Given

that RER appreciations have none or adverse effects on exporters’ survival or entry,

this paper’s findings suggest that CNY’s appreciations may effectively reduce China’s

trade surplus.
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Figure 2.3: China’s Ordinary Exports to US and EU
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Figure 2.4: China’s Ordinary Imports from US and EU
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Figure 2.6: Number of Chinese Exporters
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HS-2 Code Sector Description China’s Trade Surplus

94

Furniture; bedding, mattresses, mattress supports, cushions

and similar stuffed furnishings; lamps and lighting fittings, not elsewhere

specified or included; illuminated signs, illuminated name-plates and the

like; prefabricated buildings.

5.74e+10

62
Articles of apparel and clothing accessories,

not knitted or crocheted.
4.45e+10

61
Articles of apparel and clothing accessories,

knitted or crocheted.
4.14e+10

73 Articles of iron or steel. 3.81e+10

63
Other made up textile

articles; sets; worn clothing and worn textile articles; rags.
2.64e+10

87
Vehicles other than railway or tramway

rolling-stock, and parts and accessories thereof.
2.27e+10

85

Electrical machinery and equipment and parts thereof; sound

recorders and reproducers, television image and sound recorders and

reproducers, and parts and accessories of such articles,

2.16e+10

42

Articles of leather; saddlery and harness;

travel goods, handbags and similar containers; articles of animal gut (other

than silk-worm gut).

1.94e+10

95
Toys, games and sports requisites; parts and

accessories thereof
1.92e+10

64
Footwear, gaiters and the like; parts of such

articles,
1.14e+10

Table 2.1: China’s Top 10 Exports to US
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HS-2

Code
Sector Description China’s Trade Surplus

62
Articles of apparel and clothing accessories,

not knitted or crocheted
7.04e+10

61
Articles of apparel and clothing accessories,

knitted or crocheted.
6.33e+10

94

Furniture; bedding, mattresses, mattress

supports, cushions and similar stuffed furnishings; lamps and lighting

fittings, not elsewhere specified or included; illuminated signs, illuminated

name-plates and the like; prefabricated buildings

4.70e+10

73 Articles of iron or steel. 2.47e+10

64
Footwear, gaiters and the like; parts of such

articles,
2.33e+10

42

Articles of leather; saddlery and harness;

travel goods, handbags and similar containers; articles of animal gut (other

than silk-worm gut).

2.26e+10

85

Electrical machinery and equipment and parts

thereof; sound recorders and reproducers, television image and sound

recorders and reproducers, and parts and accessories of such articles,

2.02e+10

63
Other made up textile articles; sets; worn

clothing and worn textile articles; rags.
1.94e+10

95
Toys, games and sports requisites; parts and

accessories thereof
1.78e+10

29 Organic chemicals 9.34e+09

Table 2.2: China’s Top 10 Exports to EUN
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USexp TRWexp Sales Total Employee OP ACF

Median 0.3800 0.3975 0.0735 0.0734 0.0707 0.0687

Mean 0.4306 0.4400 0.1967 0.1967 0.1906 0.1836

Min 0.0002 0.0006 0.0000 0.0000 0.0000 0.0000

Max 3.0096 3.0096 5.5666 5.5666 2.1627 1.5652

Num. of Obs. 1381 1236 11464 11489 5128 3606

Table 2.3: Statistics of Export-to-revenue Ratio of Tab. 2.5

Top 50% Importer USexp TRWexp Sales Total Employee OP ACF

0 57.35% 56.63% 62.57% 62.58% 63.38% 61.18%

1 42.65% 43.37% 37.43% 37.42% 36.62% 38.82%

Total Count 1381 1236 11464 11489 5128 3606

Table 2.4: Distribution of Importer Status of Tab. 2.5

Dep Var

VARIABLES Exp. US Exp. TRW Sales Rev. Total Employee TFP_OP TFP_ACF

∆RER (Exp./Rev. weighted) 29.027*** 15.896*** 1.030 2.242*** -1.709** -0.571
(5.808) (4.409) (0.746) (0.751) (0.802) (0.813)

Top 50% Importer -0.257 -0.232 -0.204*** -0.224*** -0.044* 0.002
(0.279) (0.175) (0.022) (0.018) (0.024) (0.025)

Log Total Assets (2000) 0.073 -0.051 0.067*** 0.092*** 0.019** 0.018**
(0.107) (0.061) (0.008) (0.006) (0.008) (0.008)

Observations 1,381 1,236 11,464 11,489 5,128 3,606
R-squared 0.022 0.013 0.011 0.030 0.002 0.002

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.10

Notes: The dependent variable is the difference between post-transition and pre-transition
average growth (∆yi1−∆yi0) following Eq. (2.6) ; ∆RER is the real exchange rate weighted
by export-to-revenue ratio, i.e., Λi0(∆p1−∆p0); Top 50% Importer is a dummy which equals
1 if the firm is top 50% importer in terms of ordinary import value over the pre-transition
period 2000-2004, otherwise equals 0; Log Total Assets (2000) is the log total assets at the
base year 2000. The results are obtained by applying ordinary least square (OLS) estimator
to the firm-level Eq.(2.6).

Table 2.5: Benchmark Regression
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Dep Var

VARIABLES Exp. US Exp. TRW Sales Rev. Total Employee TFP_OP TFP_ACF

∆RER (Exp./Rev. weighted) 21.402*** 15.593*** 0.633 2.975*** -2.146** -0.509
(6.804) (5.344) (0.709) (0.608) (0.939) (0.935)

∆RER x Top 50% Importer Dummy 25.236** 0.990 1.404 -2.603 1.860 -0.236
(11.612) (8.043) (1.952) (1.985) (1.658) (1.806)

Top 50% Importer Dummy 0.393 -0.206 -0.188*** -0.254*** -0.023 -0.001
(0.462) (0.326) (0.030) (0.027) (0.027) (0.029)

Log Total Assets (2000) 0.041 -0.053 0.066*** 0.093*** 0.018** 0.018**
(0.108) (0.062) (0.008) (0.007) (0.008) (0.008)

Observations 1,381 1,236 11,464 11,489 5,128 3,606
R-squared 0.025 0.013 0.011 0.030 0.002 0.002

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.10

Notes: The dependent variable is the difference between post-transition and pre-transition
average growth (∆yi1−∆yi0) following Eq. (2.6) ; ∆RER is the real exchange rate weighted
by export-to-revenue ratio, i.e., Λi0(∆p1−∆p0); Top 50% Importer is a dummy which equals
1 if the firm is top 50% importer in terms of ordinary import value over the pre-transition
period 2000-2004, otherwise equals 0; Log Total Assets (2000) is the log total assets at the
base year 2000. The results are obtained by applying ordinary least square (OLS) estimator
to the firm-level Eq.(2.6).

Table 2.6: Benchmark Regression: Heterogeneity in Import Status

Dep Var

VARIABLES Exp. US Exp. TRW Sales Rev. Total Employee TFP_OP TFP_ACF

∆RER(Exp./Rev. weighted) 0.393*** 0.029 0.080*** 0.094*** 0.003 -0.010
(0.112) (0.080) (0.026) (0.020) (0.021) (0.031)

One-year Lagged Import Dummy -0.115*** -0.113*** -0.039*** -0.021*** -0.005 0.001
(0.034) (0.021) (0.004) (0.004) (0.004) (0.005)

∆RER x One-year Lagged Import Dummy -0.174 -0.100 0.030 -0.032 -0.005 0.052
(0.123) (0.077) (0.029) (0.024) (0.024) (0.038)

Log Total Assets 0.011 0.039* 0.099*** 0.078*** 0.013*** 0.003
(0.035) (0.023) (0.007) (0.006) (0.004) (0.006)

Observations 37,935 35,800 126,189 126,263 93,896 65,531
R-squared 0.013 0.017 0.030 0.018 0.003 0.002
Number of Firms 13,011 12,491 28,803 28,814 25,432 22,710
Firm FE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes

*** p<0.01, ** p<0.05, * p<0.10

Notes : The dependent variable is year-over-year growth. The year-over-year real exchange
rate change ∆RERt = RERt −RERt−1. One-year Lagged Import Dummy is a firm-year
level dummy to indicate whether firm i imports at year t− 1. Log Total Assets is a firm’s
total asset at yeat t. This table follows the specification of Eq. (2.9). The std. error is
clustered at firm level.

Table 2.7: Fixed-effects Regression
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Dep Var

VARIABLES TFP_OP TFP_ACF TFP_OP TFP_ACF

One-year Lagged ∆RER(Exp./Rev. weighted) 0.026 0.020
(0.024) (0.031)

One-year Lagged Import Dummy -0.006 -0.001 -0.004 -0.003
(0.004) (0.005) (0.005) (0.006)

Log Total Assets 0.020*** 0.006 0.023*** 0.010
(0.005) (0.006) (0.007) (0.008)

Two-year Lagged ∆RER(Exp./Rev. weighted) 0.063 0.089
(0.048) (0.056)

Observations 74,869 61,546 56,574 46,127
R-squared 0.002 0.002 0.002 0.002
Number of Firms 23,687 22,474 20,939 19,728
Firm FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes

*** p<0.01, ** p<0.05, * p<0.10
Notes : The dependent variable is year-over-year growth. The year-over-year real exchange
rate change ∆RERt = RERt − RERt−1. We use the one-year (∆RERt−1) and two-year
(∆RERt−2) lagged of ∆RERt in this table. One-year Lagged Import Dummy is a firm-year
level dummy to indicate whether firm i imports at year t− 1. Log Total Assets is a firm’s
total asset at yeat t. This table follows the specification of Eq. (2.9), but use uses lagged
∆RERt instead. The std. error is clustered at firm level.

Table 2.8: Fixed-effects Regression: TFP Growth
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Dep Var

VARIABLES OP Growth ACF Growth Rev. Growth Num. of Employee Growth

Trade x Post 0.002 0.000 -0.016*** -0.014***
(0.005) (0.007) (0.005) (0.004)

Import Status 0.004 -0.004 0.012*** 0.008**
(0.003) (0.005) (0.004) (0.003)

Log Total Assets 0.012*** 0.001 0.067*** 0.067***
(0.002) (0.003) (0.003) (0.004)

Observations 591,875 308,244 838,603 845,130
R-squared 0.002 0.001 0.021 0.014
Number of Firms 425,245 213,442 618,300 624,602
Firm FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes

*** p<0.01, ** p<0.05, * p<0.10
Notes : The sample for DID analysis includes both exporters and non-exporters. Firms who
have export record from 2000 to 2005 are defined as exporters, otherwise as non-exporters.
Trades = 1 if firm i has ordinary export records from 2000 to 2005 otherwise Trades = 0;
Postt = 1 if t > 2005, and Postt = 0 otherwise. Import Status is a dummy if a firm exports
at year t. Log Total Assets is a firm’s log total asset at year t. The analysis follows Eq.
(2.10). The std. error is clustered at firm level.

Table 2.9: DID Regression 1
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Dep Var

VARIABLES OP Growth ACF Growth Rev. Growth Num. of Employee Growth

Trade x Post 0.003 -0.003 -0.024*** -0.023***
(0.007) (0.008) (0.006) (0.005)

Import Status 0.003 0.003 0.004 0.002
(0.007) (0.009) (0.006) (0.005)

Log Ave. Total Assets -0.006 -0.006 -0.011** 0.007**
(0.004) (0.005) (0.005) (0.003)

post_treatment -0.012* -0.006 -0.080*** -0.067***
(0.007) (0.008) (0.005) (0.005)

Observations 83,940 60,027 94,824 94,881
R-squared 0.001 0.001 0.040 0.038
Number of Firms 53,598 49,003 58,748 58,760
Firm FE Yes Yes Yes Yes

*** p<0.01, ** p<0.05, * p<0.10
Notes : Trades = 1 if firm i has ordinary export records from 2000 to 2005 otherwise
Trades = 0; Postt = 1 if t > 2005, and Postt = 0 otherwise. The analysis follows Eq. (2.11)
.

Table 2.10: DID Regression 2

Dep Var

VARIABLES Exp. US Exp. TRW Sales Rev. Total Employee TFP_OP TFP_ACF

∆RER (US Exp./Rev. weighted) 18.741** 13.334** -0.182 3.594** -1.983 1.005
(7.792) (6.512) (1.878) (1.504) (3.322) (2.029)

Top 50% Importer Dummy 0.109 -0.024 -0.191*** -0.205*** -0.068* 0.001
(0.342) (0.220) (0.033) (0.027) (0.036) (0.037)

∆RER x Top 50% Importer Dummy 27.042 16.795 4.762 0.091 5.331 3.445
(17.525) (11.418) (4.280) (3.646) (4.542) (3.154)

Log Total Assets (2000) 0.155 -0.012 0.081*** 0.091*** 0.025** 0.012
(0.104) (0.057) (0.010) (0.008) (0.010) (0.010)

Observations 1,381 1,236 6,245 6,261 2,732 1,910
R-squared 0.015 0.010 0.015 0.026 0.004 0.002

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.10

Notes: The dependent variable is the difference between post-transition and pre-transition
average growth (∆yi1−∆yi0) following Eq. (2.6) ; ∆RER is the real exchange rate weighted
by export (to US only)-to-revenue ratio, i.e., Λi0(∆p1 −∆p0); Import Status is a dummy
which equals 1 if the firm’s total import value greater than 0 over the pre-transition period
2000-2004, otherwise equals 0; Log Total Assets (2000) is the log total assets at the base
year 2000. The results are obtained by applying ordinary least square (OLS) estimator to
the firm-level Eq. (2.6).

Table 2.11: Robustness Check for The Benchmark: Alternative Gross Export Exposure
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Dep Var

VARIABLES Exp. US Exp. TRW Sales Rev. Total Employee TFP_OP TFP_ACF

∆RER (Exp./Rev. weighted) 28.377*** 15.261*** 0.994 2.198*** -1.713** -0.571
(5.744) (4.385) (0.747) (0.742) (0.803) (0.812)

Log Total Assets (2000) 0.033 -0.088 0.037*** 0.059*** 0.012* 0.018***
(0.097) (0.057) (0.007) (0.006) (0.007) (0.007)

Observations 1,381 1,236 11,464 11,489 5,128 3,606
R-squared 0.021 0.011 0.004 0.016 0.002 0.002

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.10

Notes: The dependent variable is the difference between post-transition and pre-transition
average growth (∆yi1 −∆yi0) following Eq. 2.6 ; ∆RER is the real exchange rate weighted
by export-to-revenue ratio, i.e., Λi0(∆p1 −∆p0); Log Total Assets (2000) is the log total
assets at the base year 2000. The results are obtained by applying ordinary least square
(OLS) estimator to the firm-level Eq. (2.6).

Table 2.12: Robustness Check for The Benchmark: No Import Control

Dep Var

VARIABLES Exp. US Exp. TRW Sales Rev. Total Employee TFP_OP TFP_ACF

∆RER (Exp./Rev. weighted) 7.333 17.483* 1.947 3.073*** -1.250 -1.586
(10.747) (10.359) (1.301) (1.105) (1.159) (1.229)

Import Status Dummy 0.974* -0.161 -0.055** -0.187*** -0.052** -0.067**
(0.524) (0.470) (0.028) (0.024) (0.026) (0.028)

∆RER x Import Status Dummy 26.292** -2.718 -1.468 -2.143 -0.867 0.792
(12.098) (11.101) (1.533) (1.376) (1.482) (1.535)

Log Total Assets (2000) 0.012 -0.083 0.041*** 0.074*** 0.016** 0.024***
(0.100) (0.059) (0.007) (0.006) (0.007) (0.007)

Observations 1,381 1,236 11,464 11,489 5,128 3,606
R-squared 0.024 0.011 0.004 0.023 0.002 0.004

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.10

Notes: The dependent variable is the difference between post-transition and pre-transition
average growth (∆yi1−∆yi0) following Eq. (2.6) ; ∆RER is the real exchange rate weighted
by export-to-revenue ratio, i.e., Λi0(∆p1 −∆p0); Import Status is a dummy which equals
1 if the firm’s total import value greater than 0 over the pre-transition period 2000-2004,
otherwise equals 0; Log Total Assets (2000) is the log total assets at the base year 2000.
The results are obtained by applying ordinary least square (OLS) estimator to the firm-level
Eq. (2.6).

Table 2.13: Robustness Check for The Benchmark: Import Status Dummy

77



Dep Var

VARIABLES Exp. US Exp. TRW Sales Rev. Total Employee TFP_OP TFP_ACF

∆RER (Exp./Rev. weighted) 22.403*** 14.875*** 0.609 2.973*** -2.118** -0.338
(6.772) (5.357) (0.720) (0.618) (0.948) (0.933)

Top 50% Importer Dummy 0.284 -0.090 -0.190*** -0.242*** -0.075** -0.044
(0.493) (0.360) (0.049) (0.049) (0.038) (0.039)

∆RER x Top 50% Importer Dummy 20.083* 4.683 1.369 -2.010 -0.061 -2.227
(11.996) (8.793) (2.479) (2.619) (1.883) (2.001)

Log Total Assets (2000) -0.012 -0.015 0.072*** 0.101*** 0.018** 0.012
(0.108) (0.063) (0.009) (0.008) (0.009) (0.009)

Observations 1,245 1,119 9,180 9,199 4,123 2,863
R-squared 0.020 0.015 0.012 0.033 0.003 0.001

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.10

Notes: Keep the net exporters only. The dependent variable is the difference between
post-transition and pre-transition average growth (∆yi1 −∆yi0) following Eq. 2.6 ; ∆RER
is the real exchange rate weighted by export-to-revenue ratio, i.e., Λi0(∆p1 −∆p0); Top 50%
Importer is a dummy which equals 1 if the firm is top 50% importer in terms of ordinary
import value over the pre-transition period 2000-2004, otherwise equals 0; Log Total Assets
(2000) is the log total assets at the base year 2000. The results are obtained by applying
ordinary least square (OLS) estimator to the firm-level Eq. (2.6).

Table 2.14: Robustness Check for The Benchmark: Net Exporter Sample

Dep Var

VARIABLES Exp. US Exp. TRW Sales Rev. Total Employee TFP_OP TFP_ACF

∆RER (Exp./Rev. weighted) 52.606*** 21.323*** 2.372** 2.216** -2.029* -2.340*
(9.375) (6.560) (1.204) (0.966) (1.083) (1.272)

Log Total Assets (2000) -0.048 -0.175** 0.008 0.051*** 0.022** 0.035***
(0.141) (0.083) (0.011) (0.009) (0.011) (0.011)

Import Growth (post - pre) -0.177 -0.170 0.167*** 0.068*** 0.029 0.016
(0.300) (0.250) (0.032) (0.024) (0.028) (0.032)

∆RER x Import Growth -8.474 -9.027 1.774 -0.151 1.181 0.157
(8.476) (7.438) (1.397) (1.282) (1.439) (1.392)

Observations 837 756 4,777 4,781 2,166 1,634
R-squared 0.037 0.017 0.014 0.019 0.004 0.006

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.10

Notes: The dependent variable is the difference between post-transition and pre-transition
average growth (∆yi1 −∆yi0) following Eq. 2.6 ; ∆RER is the real exchange rate weighted
by export-to-revenue ratio, i.e., Λi0(∆p1−∆p0); Import Growth is the difference of firm-level
average import growth between post-transition period and pre-transition period; Log Total
Assets (2000) is the log total assets at the base year 2000. The results are obtained by
applying ordinary least square (OLS) estimator to the firm-level Eq. (2.6).

Table 2.15: Robustness Check for The Benchmark: Import Growth Difference
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Dep Var

(1) (2) (3) (4) (5) (6)
VARIABLES Exp. US Exp. TRW Sales Rev. Total Employee TFP_OP TFP_ACF

∆RER (Imp./Rev. weighted) 7.372 -3.833 2.805* 3.258 1.043 -0.891
(17.287) (9.049) (1.572) (2.325) (1.299) (2.315)

Log Total Assets(2000) 0.311*** 0.004 0.053*** 0.083*** 0.013 0.019**
(0.100) (0.056) (0.008) (0.007) (0.008) (0.009)

Observations 1,122 1,018 7,362 7,378 3,287 2,383
R-squared 0.010 0.000 0.007 0.023 0.001 0.002

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.10

Notes : Dependent Variables and RER terms are the difference between post-transition
and pre-transition average growth; ∆RER is the real exchange rate weighted by import-to-
revenue ratio, i.e., Λi0(∆p1 −∆p0); Log Total Assets (2000) is the log total assets at the
base year 2000.

Table 2.16: Robustness Check : Import Exposure

Dep Var

(1) (2) (3) (4) (5) (6)
VARIABLES Exp. US Exp. TRW Sales Rev. Total Employee TFP_OP TFP_ACF

∆RER (Imp./Input weighted) 0.042 -0.012 0.033*** 0.021** 0.011 0.001
(0.085) (0.051) (0.007) (0.009) (0.007) (0.011)

Log Total Assets(2000) 0.313*** 0.005 0.056*** 0.084*** 0.013* 0.020**
(0.101) (0.057) (0.008) (0.007) (0.008) (0.009)

Observations 1,122 1,018 7,363 7,379 3,288 2,383
R-squared 0.010 0.000 0.010 0.024 0.001 0.002

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.10

Notes : Dependent Variables and RER terms are the difference between post-transition and
pre-transition average growth; ∆RER is the real exchange rate weighted by import-to-input
ratio, i.e., Λi0(∆p1 −∆p0); Log Total Assets (2000) is the log total assets at the base year
2000.

Table 2.17: Robustness Check : Import Exposure 2
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Chapter 3: Antidumping Investigations and Chinese Firm Productivity

and Export Growth

3.1 Introduction

With China’s entry to the World Trade Organization (WTO) in 2001, Chinese exporters

have been getting more involved in international trade due to rounds of tariff reductions.

However, antidumping (hereafter "AD") investigations are the most common non-tariff

barrier, and an impediment to Chinese exporters. From 2000 to 2014, there are

2,849 AD investigations filed worldwide, and about 27.7% (791 cases) of them are

against China. Among those investigations targeting China, 72.8% (576 cases) percent

end with full decisions (affirmative final duties).1 While the effects of AD policy on

domestically protected firms have been thoroughly examined in the literature (e.g.,

Konings and Vandenbussche (2005, 2008, 2013) and Pierce (2011)), our understanding

of how AD impacts the performance of the exporters, which are subject of AD

investigations, is very limited. Using a comprehensive firm-level Chinese dataset, we

explore how Chinese exporters respond to AD investigations.2

There exists extensive AD literature that has provided evidence of trade destruction

and deflection due to AD investigation. Staiger and Wolak (1994) was one of the first

papers to show that the mere act of AD filing/initiation led to a substantial drop in

imports from the target country. AD investigations resulted in a reduction in total

imports by roughly half the reduction that would be expected if duties were imposed

from the start of the investigation. Similarly, Prusa (2001) revealed that even when

the AD case was ultimately rejected, imports fell by 20 percent in each of the three
1Numbers calculated by authors based on the World Bank’s Global Antidumping Database (see

Table 3.1).
2I co-authored this chapter of my dissertation with a fellow Ph.D. Candidate, Yizhi Wang, at the

Economics department in the George Washington University.
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years following the final negative determination in the manufacturing sector. Besedes

and Prusa (2013) showed that the hazard effects from AD investigation are larger

than the hazards of AD duty imposition phase.3 They also demonstrated that AD

duties often eliminate the target trade flow using US import data. In addition to

trade destruction, Bown and Crowley (2007) document US AD policies that both

depress and deflect Japanese product-level exports over the 1992 to 2001 period. Lu et

al. (2013) study how Chinese exporters respond to U.S. AD initiation using monthly

transaction-level Chinese customs data. They found that AD initiation decreased the

total export volume significantly, and this deterrence effect was mainly accounted for

by the decline in the number of exporters. They attributed the drop in export volume

after an AD investigation to less productive firms dropping out of the U.S. market.

The literature, other than Lu et al. (2013), examined the impact of AD investigation

on imports from the target country using industry or product-level data. Therefore, it

barely provides insight into how AD would affect the performance of target exporters.

Understanding the response of AD target firms is an essential component in piecing

together a complete picture of trade destruction due to AD activity.

Using Chinese firm-level data, Chandra and Long (2013) found that AD duties

imposed by the United States on Chinese exporters hurt the target exporters’ produc-

tivity. This productivity effect was magnified if the exporting firm was specifically

named in the AD order. Blonigen and Prusa (2016) suggest that the direct effects

may underestimate the true distortion caused by AD.

There is little literature that studies how AD investigations, with final affirmative

decision or negative final determination, influence target exporters’ export decisions

and Total Factor Productivity (TFP) growth. We categorize the impact of AD

investigations into affirmative and type I chilling effects. We define affirmative effects
3Hazard effects refer to the exporters, which are subject to the AD case, completely abandoning

the AD investigation country. Besedes and Prusa (2013) study shows that more exporters completely
abandoned the U.S. market (higher hazard effects) during the initiation and preliminary phase of
AD investigation.
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as the AD cases when exporters faced AD investigation that resulted in an affirmative

final AD decision. On the other hand, type I chilling effects look into AD initiations,

which ended with negative final AD decision for the exporter. There exists some

literature such as Vandenbussche and Zanardi (2010), who show the presence of chilling

effects on aggregate trade flows after the introduction and subsequent use of AD laws.

Their paper demonstrates that AD measures not only destroy the trade of the products

targeted by AD policy but they also seriously “chill” (dampen) the trade of all goods

and with all trade partners. The current literature provides limited insight into the

exporter behavior in response to a negative shock in terms of AD investigations. This

paper is attempting to bridge this gap in the AD literature by investigating the effects

from AD actions at the exporter-level. Our goal is to enhance our understanding of

the dynamics of exporter performance, when the exporter faces an AD investigation.

Our baseline results show the presence of affirmative effects. It means that

exporter’s TFP growth is affected negatively when it faces AD action with affirmative

final AD decision. However, we find no evidence of the existence of type I chilling

effects. It means if an exporter faces AD initiation that lead negative final AD decision,

it will not affect firm’s TFP growth.

We believe that AD investigations are likely to hurt the target exporters’ TFP

growth through the channel of export and employment. We modify our baseline

equation Eq.(3.1) and test the impact of AD actions on the growth of exports of

Chinese firms. We find the presence of both affirmative and type I chilling effects

in terms of export growth. It means that AD investigations, regardless of the final

AD decision, negatively affect the growth of Chinese company’s exports. Specifically,

the export growth of a product (HS6 level) targeted by ADs will be hurt even with a

negative decision. One interpretation of the type I chilling effects on the growth of

exports of Chinese firms is that AD investigations may increase policy uncertainty,

which can influence target firms’ export strategy. The impact of policy uncertainty
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on exporters’ decisions has been studied in the literature (Feng et al., 2017; Sousa et

al., 2016). In the context of an AD investigation, an exporter may export less simply

because it feels the export destination could be tougher due to the initiation of AD

investigations.

We also find that the firm-level negative effects of AD on growth of exports are

significantly stronger than those on the growth of TFP. This observation may provide

valuable insight into the behavior and response of exporters when they face negative

AD policy action from a country. It indicates that after facing AD investigation, firms

may shift their focus on the domestic market from export activity. This can be one of

the reasons that explain the sharp drop in their export growth. However, the exporters

may escape the negative effect of AD activity on their TFP growth by catering to the

local market instead of exporting to the foreign destinations.

To further understand the channel through which AD had detrimental influence on

TFP growth of Chinese exporters, we investigate if facing AD initiation on one of its

products has harmful effects on the firm’s export growth of other products (non-target

products). We define the impact of AD on exporter’s non-target exporting products

as type II chilling effects. We find that the AD investigations harm the export growth

of target products. More interestingly, it seems that AD also negatively impacted

export growth of non-target products of the exporter. The existence of type II chilling

effects at firm-level adds another channel to explain the negative impact of AD on

firm-level TFP growth.

Even though the analysis shows that the firm’s export growth reacts to AD action

it encounters, it underestimates the true impact of AD on firm-level export growth.

The exporters, whose export trade flow is eliminated by the AD investigations, are

excluded from the sample. To provide a comprehensive channel through which AD

harms the TFP growth of an exporter, we undertake firm-product-country-year level

entry and exit analysis. We define a Chinese firm to be a new entrant when it has
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not exported in the previous year. We restrict the exporting product portfolio of

a Chinese firm to its main product, which we define in two different ways. The

first definition of the firm’s main exporting product is the product that constitutes

the highest share of the firm’s export value. The second definition is the product

that the exporter exports to the highest number of its exporting destinations. After

restricting our analysis to the main products, we found that the AD investigation

deters firm-product-country-year level entry. It means that after facing AD action

for a certain product, an exporter is less likely to export that product to the country,

from which it faced the AD initiation. Since we find very strong results that show the

damaging effects of AD on firm’s entry decision, it also portrays that our empirical

outcomes in the export growth analysis are likely to be underestimated.

Our results demonstrate that AD negatively affects the export growth of the

exporters, slows the export growth of non-target products and discourages the exporter

to enter the market, where it is facing AD action. This leads to a slowdown in the

TFP growth of the exporter when the AD case ends in an affirmative final decision.

The decrease in firm-level exports’ growth, export growth of non-target products and

likelihood to access new markets are found to be the driver of lower productivity

growth for subjects of AD investigations.

3.2 Antidumping Process

In this section, we provide a general overview of the antidumping process and how

it varies in countries, which have initiated AD investigations against China. Each

country has introduced their AD policy that is in line with the basic principles set

forth by The Anti-Dumping Agreement, which is the Article VI of the GATT 1994

(Uruguay Round).

Antidumping investigations commence with a petition by a domestic producer (or

group of producers) against a particular imported product from a certain country. Once
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the AD investigation is initiated, the relevant government authorities then determine

whether there was indeed dumping, which occurs when an imported product is being

sold by the foreign firm at less than its fair value, and whether dumped products

has materially injured the relevant domestic industry. In all countries with AD cases

against China, these two key decisions are either carried out by a single government

body or split between two government institutions. For instance, the U.S. and Canada

have authorized one agency to decide if dumping occurred and another to handle

the material injury to domestic industry decision. On the other hand, the E.U. and

Australia have empowered a single agency to take care of both determinations. In

both cases when the AD investigation is handled by one or two government agencies,

the overall AD process is quite similar.

For simplicity, we explain the AD procedure in the U.S. to present a general

description of the steps AD investigations goes through before the final determination.

The AD process is bifurcated in the U.S. with the Department of Commerce (DoC)

making the dumping determination and the International Trade Commission (ITC)

material injury decision. As soon as the AD petition is filed against a particular

imported product, the ITC presents its preliminary findings within 45 days. If

it finds no evidence of material injury to domestic industry from dumping and

preliminary determination is negative, the AD petition is dismissed. However, if the

ITC’s preliminary finding is affirmative, the DoC undertakes its inquiry and makes

preliminary decision within 115 days. If DoC’s preliminary findings are affirmative,

DoC then imposes preliminary duties on the import of the product under investigation.

After the DoC’s preliminary decision, it is possible that the AD petition is terminated

and preliminary duties are lifted if the petitioner(s) withdraws his AD petition or the

foreign exporters of the affected product reach an agreement with the DoC.

If the AD case is not terminated, DoC is required to present its final findings

within 75 days of its preliminary determination. If DoC’s final decision is negative,
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the AD investigation is terminated and preliminary duties are removed. Otherwise,

ITC undertakes it second round of inquiry to provide a final determination in 45 to

75 days. If the DoC and ITC’s final determinations are affirmative, the DoC imposes

final AD duties within 7 days. The timeline for the entire process of filing an AD

petition to final imposition of AD duties can range between 6 to 12 months.

In addition, when China joined WTO in 2001, it agreed to be treated as non-market

economy (NME) in AD cases for the initial 15 years of membership. It means that

when the AD investigation country is figuring out whether the Chinese exporters are

intentionally selling their products below marginal costs, the investigation agencies

will not use the Chinese domestic inputs prices due to its NME status. Instead, they

would employ input costs from a comparable third county to calculate the true cost

production of the investigated product. Additionally, the AD petition specifies the

imported product, which is being dumped, and the foreign exporters, which are being

accused of dumping the product in the AD investigation country. If the accused

country does not have NME status and the AD petition results in an affirmative final

decision, AD duties are levied only on the foreign exporters mentioned in the AD

case. However, if there is affirmative final AD decision against Chinese exports, the

AD final duties are levied on Chinese exporters mentioned in the AD case as well as

NME duties are imposed on Chinese exporters, which export the affected product

but are not mentioned in the AD case. Therefore, due to China’s status as NME,

AD investigations and final AD duties, if imposed, impacts all the exporters that are

exporting the affected product to the investigation nation.

3.3 Data

The empirics are based on three data sets, which are China’s customs data, Chinese firm-

level production data (NBS), and the World Bank’s Global Anti-dumping Database

(GAD). We merge the first two data sets by the firm-level information, such as firm
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names, contact phone number, and then merge the cleaned GAD data by six-digit

harmonized (HS) code and year.4

3.3.1 China’s Customs Data

The export data from China’s General Administration of Customs reports eight-digit

harmonized system (HS-8) code monthly transactions by firm and export market.

It covers relevant information such as free-on-board (FOB) value and volume. We

aggregate this monthly data to annual level from 2000 to 2007. Considering the likely

different strategies to conduct processing and ordinary trade, we keep transactions for

ordinary trade only for the following analysis.5

3.3.2 Firm-level production data

All state-owned enterprises (SOEs) and non-SOEs, whose annual sales are above RMB

5 million, are recorded in the firm-level production data from China’s National Bureau

of Statistics (NBS). It contains complete information on the three major accounting

statements (i.e., balance sheet, profit and loss account, and cash flow statement) of

manufacturing firms from 1999 to 2007.

We drop observations which fall into the following categories, following Feenstra

(2013) and Yu (2015a).

(i) total assets or net fixed assets or sales revenue are missing;

(ii) number of employees is less than 8;

(iii) pure trading firms;6

4We identify the six-digit HS codes being investigated (by any AD users) by year.
5Processing trade is the process by which a domestic firm initially acquires raw materials or

intermediate inputs from abroad, and exports the value-added final goods after local processing
(Feenstra (2005) and Yu (2015a)).

6In China’s customs data set, some Chinese firms do not have their production activity, but only
export goods acquired from other local firms or import goods from abroad and then sell them to other
domestic companies. A name containing Chinese characters for "trading company" or "importing and
exporting company" are required for their registration (Yu [2015a]). These pure trading firms are
identified by their firm name in Chinese in the data.
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We obtain firms’ characteristics, such as ownership status, number of employees,

and use the information to estimate revenue-based total factor productivity (TFP).

3.3.3 Global anti-dumping database

For anti-dumping information, we employ Bown (2016)’s Global Antidumping Database

(GAD) that is publicly available on the World Bank website. The GAD covers all

the AD cases around the world from 1980 to 2015 and has detailed information on

each AD case, such as AD initiating country name, AD-target country name(s), HS

10-digit product codes, initiation date, preliminary determination dates and duties,

and final determination dates and duties. For our analysis, we collect information on

all anti-dumping cases against China from 2000 to 2007.

Table 3.1 provides summary statistics for AD cases against China.7 From 2000 to

2007, 23 nations filed 410 AD petitions against China. The number of AD petitions

against China were 34 in 2000, and it doubled to 68 cases in 2006 as shown in column

2 of Table 3.1. From the AD cases filed against China, at least 72% of them resulted

in affirmative final AD duties each year as presented in column 4 of Table 3.1. The

share of AD cases against China with affirmative final duties out of total AD cases

against China range from 72% to 85% during the 2000-2007 time period. Column

(6) in Table 3.1 demonstrates that the share of AD cases against China out of the

worldwide AD cases have increased dramatically over the years. It rose from 13% in

2000 to 39% in 2007 at its peak. Given the high level of AD activity against China,

we believe it is imperative to study the impact on Chinese exporters in as much depth

as possible. Therefore, we investigate the impact of AD investigations with either

affirmative or negative final AD determination.
7In this paper, we include AD cases with partially affirmative final AD decisions in our analysis of

AD investigations with an affirmative final AD outcome. Partially Affirmative AD decision refer to an
AD case where some products under investigation receive affirmative final ruling, while other products
are subject to negative final decision. Exporters faced partially affirmative final AD decisions in only
3 percent of the AD cases in our sample period.
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The GAD allows us to further distinguish whether the AD investigation receives

an affirmative, partial affirmative or negative decision. In the case of affirmative AD

decisions, antidumping duties will be applied (Blonigen, 2006).

3.4 Empirics

Establishment-level productivity studies assume output to be a function of inputs

and its productivity. Total Factor Productivity (TFP) is the portion of output not

explained by the inputs used in production. In this section, we first introduce our

estimate of total factor productivity. The analysis of AD effects starts with the

firm-level TFP growth. To evaluate the impact of anti-dumping protection on Chinese

exporters’ TFP growth, we distinguish between anti-dumping investigations that

resulted in the final affirmative injury decisions and those were terminated with

a negative final AD decision.8 We classify the impact of AD investigations into

affirmative and type I chilling effects. First, we define affirmative effects as the AD

cases when exporters faced AD investigation that resulted in final affirmative decision.

On the other hand, type I chilling effects look into AD initiations, which ended with

negative final AD decisions. In this paper, a negative final AD decision refers to the

negative injury decision by the relevant government authority.9 The former case shows

how anti-dumping investigations deter Chinese exporters’ growth with an affirmative

AD decision, and the latter case corresponds to Chinese exporter response to the AD

filings with a negative final AD decision.

We further explore the possible drivers behind the impact of AD investigations on

TFP by studying firm-level export growth. This analysis re-examines the affirmative
8The definition is following the documentation of Global Antidumping Database (GAD) version

3.0. Final dumping decision (field F_INJ_DEC): A(ffirmative), N(egative), W(ithdrawn prior to
ruling by petitioning industry), T(erminated prior to ruling by government agency), P(artial—some
products were found affirmative/others negative).

9We do not take into account the dumping decision because the imposition of AD penalty depends
on the injury decision. If there was an affirmative dumping ruling but negative injury outcome in an
AD investigation, the targeted firms will be issued a warning but face no AD penalties.

89



and type I chilling effects on firm-level export growth.

In section 3.4.2, we distinguish target products and non-target products for ex-

porters facing AD investigations. Given the fact that first six digits of HS code (HS-6)

are same in all countries, we use HS-6 to identify the product categories that were the

subject of an AD investigation. Export-oriented Chinese products, which are targeted

by any AD investigations at a given year, are defined as "target products". While

other products, which are exported by the Chinese exporter and do not face any AD

case, are referred as "non-target products". Our analysis shows that AD investigations

not only hurt the export growth of target products, but also the non-target products,

which we refer as the type II chilling effects.

We move to a firm-product-country level entry and exit analysis (section 3.4.3) for

better understanding of the extensive margin of AD impact on exports. Robustness

checks for the results of TFP and export growth are performed in section 3.4.4.

A major econometric issue dealt with in the literature of production function

estimation is that there are determinants of outputs observed by the firm but not

to the econometrician. If the observed inputs are chosen as a function of these

determinants, which is likely to be the case assuming a profit-maximizing or cost-

minimizing firm, then there is an endogeneity problem. Therefore, OLS estimates of

the coefficients on the observed inputs will be biased and inconsistent. The earliest

solutions to this problem include methods of instrumental variables (IV) and fixed-

effects. The two sets of techniques commonly used for identification of production

functions in the recent economics literature are dynamic panel data approach (Blundell

and Bond, 2000) and control function approach (Olley and Pakes, 1996; Ackerberg et

al., 2015; hereafter OP and ACF respectively).

The choice of the estimator will depend on the data and the assumptions imposed

by the researchers. For example, if labor is not considered as a state variable, the OP

method could be appropriate. On the other hand, the ACF method will be consistent
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with labor being a dynamic input. Compared to the control function methods, the

system-GMM estimator allows fixed effects and does not depend on assumptions about

input demand, at the cost of a more restricted process for the unobserved component

of productivity. Van Biesebroeck (2007) finds the system-GMM estimator is the

most robust technique, among different estimators (index numbers, data envelopment

analysis or DEA, stochastic frontiers, IV (GMM) and semi-parametric estimation using

the simulation data), when there is a large measurement error or some technological

heterogeneity.

In this paper, we choose OP estimates as the benchmark rather than system-GMM

(Yu (2015)) given the concern about the selection bias, which is accounted for by

OP.10 ACF and system-GMM results are used as robustness checks. The details of

TFP estimation can be found in Appendix 2.

3.4.1 Firm-level effects of anti-dumping protection

To undertake our baseline estimations, we consider two different samples: "matched"

and "extended" samples. The matched sample includes the Chinese exporters that

are in the exports dataset from China’s General Administration of Customs. The

shortcoming of just running our baseline analysis on matched sample is that it ignores

the Chinese exporters that have dropped out of the export market but are still operating

in the local Chinese market. To account for this bias and exporters that exited the

export market, we employ an extended sample. It consists of all manufacturing firms

that are present in the firm-level production data (NBS dataset) with at least one

export record (Table 3.2). Thus, the extended sample includes firms from the NBS

data with at least one export record during our sample period, which is from 2000 to

2007. It includes active and previously-active Chinese exporters.

Based on the final AD determination (affirmative or negative decisions), we
10We are likely to overestimate the TFP without accounting for the selection issue in the NBS

data.
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categorize the impact of AD investigations into affirmative and type I chilling effects.

We keep the Chinese firms that received affirmative decisions and those that never

faced AD investigations in the sample to study the affirmative effects. In addition,

we take Chinese exporters that were subject to an AD initiation but received only

negative final AD decisions i.e. Chinese exporters were not found to be harming the

domestic industry in the destination market, to analyze the type I chilling effects.11

3.4.1.1 TFP growth

The literature shows that an establishment’s current productivity depends on its own

past level of productivity (Griffith et al., 2005). Regressing a producer’s current TFP

on its one-year lagged TFP yields autoregressive coefficients on the order of 0.6 to 0.8

(Abraham and White, 2006; Foster et al., 2008). On the other hand, AD investigations

tend to influence firm TFP through the channel of exports. For example, Chandra

and Long (2013) shows firm heterogeneity in initial export intensity influences the

AD duty effects.12 We therefore include the one-year lagged TFP growth and export

intensity controls in our following affirmative effects and type I chilling effects analysis.

We apply Blundell and Bond’s estimator from their paper (Blundell and Bond, 1998)

to deal with serial correlation in the TFP growth analysis.

We investigate whether AD (contemporary or one-year lagged) hurts Chinese

exporters’ growth following Eq. (3.1) and (3.2).

∆log(TFPit) =β1ADi,t−1 + β2∆log(TFPi,t−1) + β3log(ExpRatio)i,t−1

+ φi + ωt + εit

(3.1)

11For firms do not face an AD investigation and receive the final decision at the same year, we
drop observations of these firms since they receive a affirmative decision.

12Initial export intensity is defined as a firm’s initial export/sales ratio in the firm-year level data.
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∆log(TFPit) =β1ADit + β2∆log(TFPi,t−1) + β3log(ExpRatio)i,t−1

+ φi + ωt + εit

(3.2)

where TFPit represents the TFP of firm i at year t and ∆log(TFPit) ≡ log(TFPit)−

log(TFPi,t−1); ADi,t−1 is the firm-year level anti-dumping treatment measure, which

equals 1 when the AD investigation is initiated against the Chinese firm, i, at time

t− 1, otherwise equals 0.13 We employ the date of AD initiation for our AD treatment

variable instead of final AD decision dates because majority of the AD cases are

resolved in 6 months. Since we are using yearly dataset, it is likely that the AD case

will receive the final decision in the same year it is initiated. In addition, the primary

focus of this paper is to evaluate the effects of AD investigations on target firms’

productivity and export growth. Once the treatment variable, ADi,t−1, becomes 1, it

remains 1 for the rest of the sample period, since we assume that the effects of AD are

persistent. For instance, if a Chinese firm, i, faces an initiation of AD investigation in

2002, the treatment variable ADi,t−1 is 1 from 2003 to 2007. For this Chinese firm,

ADi,t−1 will be equal to 0 from 2000 to 2002. Similarly, in equation (3.2), if a Chinese

firm faces an initiation of AD case in 2002, the treatment variable ADit equals 1 in

2002 until the end of our sample period in 2007. log(ExpRatio)i,t−1 represents that

one-year lagged initial export intensity, which is defined as the exporter’s export value

divided by the sales revenue in the firm-year level data.

Keeping in mind the previous definitions of the affirmative and type I chilling effects

of AD investigations, we identify the affirmative effects in the sample as ADi,t−1 = 1

that suggests firm, i, received an affirmative AD decision during the previous period

t− 1. In the case of type I chilling effects, ADi,t−1 = 1 indicates that Chinese exporter,
13A Chinese exporter in the data may export multiple products to multiple destinations, and the

treatment variable becomes 1 if it faces AD investigations against any of its products in any market.
We thus assume the effects of AD investigations are persistent.
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i, faced an AD investigation, but it ended with a negative final AD outcome.14

We take Eq.(3.1) as the benchmark given the belief TFP adjustment is unlikely to

be instantaneous. Eq.(3.2) with the AD treatment variable for firm i at time t, ADi,t,

serves as a robustness check.

We first study how TFP growth of firms is affected by affirmative decisions. In our

“matched” sample, there are 2,949 Chinese firms out of 53,956 Chinese exporters that

faced an AD initiation. The average annual TFP growth rate of Chinese firms, which

faced AD filing, is 2.95%, while the non-target exporters experienced the average

annual TFP growth rate of 4.26% as shown in column 2 of Table 3.3. The TFP

summary statistics for the extended sample, which includes previously-active Chinese

exporters that have dropped out of export market, display a similar trend, where

average annual TFP growth is lower for Chinese firms facing AD action compared

to the non-target exporters in column 3 of Table 3.3. Table 3.4 column (1) shows

exporters receiving an affirmative decision have a TFP growth rate lower than before

by 1.1% on average. It means that if the average TFP growth rate of non-targeted

exporters is 4.26%, then the growth rate after receiving affirmative decisions will be

4.26% − 1.1% = 3.16%. In addition, we observe a significant and strong negative

impact of lagged TFP growth rate on the TFP growth rate. It means that higher

lagged TFP growth rate leads to a 25.8 percent decline in TFP growth in the following

period. We believe that this result is indicative of Chinese firms’ inability to maintain

high growth rates year after year. These firms are likely to continue to experience

growing TFP but the rate of growth declines with time, as it becomes more difficult for

them to match their TFP growth rates from previous periods. The "extended" sample

identifies a comparable affirmative effects in column (2) of Table 3.4 . It demonstrates

that exporters receiving an affirmative decision have a TFP growth rate lower than
14For affirmative effect samples, we drop firms faced AD investigations but received a negative

decision; and for type I chilling effect samples, we drop firms faced AD investigations and received a
positive decision.
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otherwise by 1% on average. In column (3) and (4), we restrict the control group

to firms exporting products within the same HS-4 group and the treatment effect is

slightly greater than that found in the first two columns.15

Now we shift our focus to test the presence of type I chilling effects of AD

investigations. This refers the scenario when a Chinese firm faces an AD case, but it

ends in a negative final AD decision. We include Chinese firms that receive a negative

final AD outcome and the those never faced an AD filing (non-targeted exporters).

Table 3.6 presents the empirical results for running our baseline estimation to evaluate

type I chilling effects. We find no evidence of the existence of the type I chilling effects

from AD initiations. It means if an exporter faces AD initiation that lead negative

final AD decision, it will not affect firm’s TFP growth.

It seems that we find significant affirmative effects but no support for the type I

chilling effects. Before we further delve into our analysis and look into the channel

through which AD harms firm’s TFP growth, we run robustness checks by using

Eq.(3.2) with non-lagged AD treatment. By employing Eq.(3.2), Table 3.5 presents

the empirical findings for affirmative effects, while Table 3.7 for type I chilling effects.

Clearly, our initial conclusions in Table 3.4 and 3.6 consistently reflect the estimates

in Table 3.5 and 3.7, as we found signicant affirmative effects but no evidence for the

type I chilling effects.

GAD contains the data for AD duty for each AD-initiating country, but the AD

duty data is consistent and presented in percentages for only the U.S. Most of other

AD users apply different types of AD duties. In some cases, they will apply a specific

amount based on weight (for example, EU applied AD duty of 69 pounds per ton

on Chinese exporters of Deadburned (Sintered) Magnesia), while they will employ

percentage of import value as an AD duty in other instances.
15We identify HS-4 groups with AD investigation records, then keep firms exporting products

within these groups only.
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∆log(TFPit) =β1ADTariffi,t−1 + β2∆log(TFPi,t−1) + β3log(ExpRatio)i,t−1

+ φi + ωt + εit

(3.3)

Therefore, given the consistency of data, we include the U.S. AD duty against

Chinese exporters in our analysis (Eq. 3.3). We understand that using the U.S. AD

duty information only will possibly produce biased empirical findings, but it may still

give us an upper bound of the AD effects. To test the impact of AD duty on Chinese

firms, we create a sample including exporters who faced AD investigations from the

US and those who never experienced any investigations. We find that the coefficient

of AD duty variable is statistically and economically insignificant (Table 3.20). One

likely explanation for insignificant AD duty effects is that we are only capturing and

examining a small part of the puzzle, as we do not consider the effects of AD duty

from other countries on Chinese exporters.

3.4.1.2 State and Foreign Owned Enterprises

In this section, we examine the impact of AD investigations on Chinses exporters

depending on their ownership structure. It is likely that firm-level responses to AD

initiations will vary considering the nature of ownership of the Chinese exporters.

We follow Yu (2015a) and construct two dummy variables representing the state-

owned enterprises (SOE) and foreign-owned firms (FF). SOE often experience Chinese

government intervention in their operations, have low economic efficiency and do not

always follow profit-maximization strategies as discussed in Hsieh and Klenow (2009).

On the other hand, FF are efficiently run companies that have high productivity

and engage in profit-maximizing behavior. We created two new dummy variables to

control for the ownership of Chinese exporters. The first dummy variable is SOE that

equals 1 if the firm is a state owned enterprise, while the second variable, FF, equals 1
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if the firm is foreign owned or Chinese-foreign cooperative venture or Chinese-foreign

equity joint venture. A little more than 10 percent of the Chinese exporters in our

analysis are SOE, while around 21 percent represents FF. We include these two

variables and their respective interaction terms with the AD treatment variable and

reorganize our baseline equation. φi and ωt reflect the firm and year fixed-effects.The

new specification is as follows:

∆log(TFPit) =β1ADi,t−1 + β2∆log(TFPi,t−1) + β3log(ExpRatio)i,t−1

+ β4SOE + β5FF + β6ADi,t−1 ∗ SOE

+ β7ADi,t−1 ∗ FF + φi + ωt + εit

(3.4)

Table 3.15 presents the findings of how AD affects firm-level TFP growth depending

on the type of ownership. The first interaction term, AD(t− 1) ∗ SOE has a negative

sign and is statistically significant. It means that the AD effects are greater for

state-owned firms. In other words, after facing an AD case, a given Chinese exporter

will experience more severe effects of AD if the Chinese firm is SOE. One possible

explanation for this result is that SOEs have less incentive to adjust their production

quickly facing changing market conditions. On the other hand, the second interaction

term AD(t − 1) ∗ FF , is significant with a positive sign. It demonstrates that the

harmful effects of AD are weaker for foreign-owned firms. It means that AD will have

less impact on Chinese firm’s TFP growth if it is a foreign firm (FF), which is more

likely to adjust its operation rapidly. The contrasting results for the SOEs and FFs

reflect the heterogeneous effects of AD on TFP growth.

3.4.1.3 Export and Employment growth

AD investigation is likely to hurt the target exporters’ TFP growth through the

channel of firm-level exports and employment. Therefore, we put this hypothesis to
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test and modify our baseline equation, Eq.(3.1), by replacing the dependent variable,

TFPit, with EXPit, which is the export value of firm, i, in the 4-digit CIC industry,

j, in year, t. We also drop the initial export intensity measure, log(ExpRatio)i,t−1,

as it will result in biased and inconsistent estimates when the export value is the

dependent variable in the modified equation. The φi and ωt represent the firm and

year fixed-effects. We study the reaction of export growth of Chinese firms before and

after receiving affirmative decisions. The specification for firm-level export growth

analysis is as follows:

∆log(EXPit) = β1ADi,t−1 + β2∆log(EXPi,t−1) + φi + ωt + εijt (3.5)

Table 3.8 presents the summary statistics for the export growth of Chinese firms.

There are 4,115 Chinese exporters that face an AD case with an affirmative final

outcome. Their average annual export growth rates stand at 49.3%. On the other

hand, 44,024 Chinese exporters that never faced AD filing enjoy average annual

export growth rate of 60.2%. Similarly, 2,783 Chinese exporters were subject to an

AD investigation with negative final AD decision, and their average annual export

growth rate was 50.0%. However, their counterparts that never encountered AD

action experienced average annual growth rate of 60.0%. Table 3.8 includes summary

statistics of export growth for target product and non-target product samples as well.

For the target product sample, we calculate the export growth using target products

only for a firm with AD experiences. For the non-target product sample, we exclude

target products in the calculation export growth.

Following Eq.(3.5), Table 3.9 empirically evaluates the impact of AD filings on

export growth of Chinese exporters. The empirical estimates in Table 3.9 suggest that

AD investigations, with affirmative decisions, can significantly hurt the target firms’

export growth. Column (1) and column (2) in Table 3.9 show that the export growth

of exporters receiving affirmative decisions is 3.73% lower after facing AD initiations,
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and exporters receiving negative decisions tend to have export growth rate 1.66% lower

after being subject to AD investigations (the chilling effects are insignificant). We find

the presence of affirmative effects, but no type I chilling effects of AD on firm-level

export growth. It means that AD investigations, with an affirmative final decision,

negatively affect the growth of Chinese company’s exports. For an exporter with

the average export growth rate in column (1) of Table 3.9, the coefficient of lagged

treatment variable, AD Effect (t− 1), in column (1) suggests that an affirmative AD

decision will drag the firm’s annual export growth rate down from 59.3% to 55.57%.

Similarly, in the case of type I chilling effects, when a firm faces an AD initiation

with negative final AD outcome, it will dampen the Chinese exporter’s annual export

growth from 59.3% to 57.7%. However, the type I chilling effects are insignificant.

Additionally, we observe that there exists a significant negative relation between export

growth and TFP level. Our results suggest that firms with higher TFP results in lower

export growth. One possible explanation for this outcome is that firms with high TFP

levels are likely to be mature players in the export market. They have established

their business operations and captured a decent share of the exports activity. Thus,

they tend to experience lower export growth. On the other hand, firms with low TFP

levels are more likely to be dynamic and able to convert any information benefits at a

quicker pace than firms with high TFP. They are more responsive to the ever-evolving

needs of the market. Therefore, firms with low TFP experience high export growth.

To evaluate the second channel of employment growth through which AD hurts TFP

growth, we redefine our baseline equation , Eq.(3.1) , by substituting the dependent

variable, TFPit, with EMPit, which is the number of employees at a given Chinese

firm, i, in year, t. We dropped lagged TFP growth, TFPi,t−1, as it will result in biased

and inconsistent estimates. Similar to Eq.(3.5), φi and ωt reflect the firm and year

fixed-effects. Therefore, we looked into the impact of antidumping (AD) on firm-level

employment growth by employing the following estimation:
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∆log(EMPit) = β1ADi,t−1 + β2∆log(ExpRatioi,t−1) + φi + ωt + εijt (3.6)

Using (3.6), Table 3.10 presents the findings related the effects of AD investigations

on the Chinese firm-level employment level. The coefficient estimate for the lagged

antidumping variable, AD Effect(t − 1), is negative and statistically significant.

Column 2 in table 3.10 shows that Chinese exporters experience a 2.5 percent decline

in their employment growth after they are subject to an AD initiation. Thus, we

find evidence for the detrimental impact of AD on the two likely channels, firm-level

export and employment, through which AD negatively affects TFP growth of Chinese

exporters. In addition, we find that the firm-level negative affirmative effects of AD

on growth of exports and employment are significantly stronger than those on growth

of TFP. These findings may help us further understand the behavior of exporters,

when they face negative AD investigations from a country. It demonstrates that after

facing AD case, firms may shy away from the export activity, decrease their number

of employees and concentrate on the domestic market. This can possibly explain the

decline in their export and employment growth. However, the Chinese exporters may

be able to pacify the negative effects on their TFP growth by focusing on the local

market instead of exporting to the foreign destinations.

We test the robustness of our results by checking if they will hold up when using a

contemporary AD dummy. Column (3) and (4) in Table 3.9 show consistent affirmative

effects, but the type I chilling effects seem to contradictory to the results in column

(2). Therefore, our evidence for the presence of affirmative effects is consistent and

robust, but we may need a further investigation on the type I chilling effects.
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3.4.2 Decomposition of firm-level export growth

The previous section discusses how AD investigations harm the TFP growth through

the channels of employment and exports. We find evidence of affirmative effects when

we study the firm-level export growth including all products of the firms. To enhance

our understanding of the channel through which AD has a detrimental impact on the

TFP growth of Chinese exporters, we inquire if being subject to an AD case on one

of its products has damaging effects on the Chinese firm’s other products, which we

refer to as non-target products. The impact of AD on exporter’s non-target exporting

products is defined as type II chilling effects. We begin by delving into the impact of

AD initiation on the annual export growth rate of target products. Target products

are defined as the product category (HS-6) on which the AD case is filed. Column

(1) in Table 3.11 depicts that, the annual export growth rate of target products

seriously suffers from an AD investigation, as shown by the negative coefficient of

treatment variable, AD Effect (t− 1). It means that Chinese firm’s export growth

of target products is 35.5% lower than that before the AD investigations. Column

(2) in Table 3.11 provides evidence of type I chilling effects. For the target products,

AD investigations, with a negative decision, can still hurt the export growth. The

type I chilling effects are weaker than the affirmative effects as we expect. Column

(3) and (4) run robustness checks by using the contemporary treatment variable, AD

Effect (t) . We continue to find consistent and robust results, as firm’s annual export

growth rate of target product is significantly and negatively affected with or without

an affirmative decision.

Now we move on to investigate the type II chilling effects, which refer the negative

effects of AD investigation on non-target products of Chinese exporters. Column

(1) in Table 3.12 displays the impact of AD investigations on the export growth of

Chinese firm’s non-target products. It shows that Chinese firm’s export growth of

non-target products is 8.4% lower than export growth of firms that never face AD
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actions. Thus, it provides evidence for the existence of type II chilling effects of AD

initiation on Chinese firm’s export growth rate. The existence of type II chilling effects

at firm-level adds another channel to explain the negative impact of AD on firm-level

TFP growth. Another point worth mentioning here is that the sign of chilling effects

are positive as shown in column (2) and (4) in Table 3.12. These positive chilling

effects on non-target products, together with the negative chilling effects on target

products, are likely to suggest that AD investigations with a negative decision may

provide incentives to Chinese exporters to place more attention on their non-target

exports.

3.4.3 Firm-product-country level entry and exit

Our analysis indicates that AD investigation leads to a detrimental impact on the

export growth rate of the exporters and non-target products. However, our results so

far tend to underestimate the true impact of AD on firm-level export growth, since

firms whose export trade flow is eliminated by the AD investigations are excluded

from the sample.

Besedes and Prusa (2013) show that an AD investigation is likely to eliminate the

export trade flow of a Chinese firm. To provide a comprehensive channel through which

AD harms the TFP growth of an exporter, we undertake firm-product-country-year

level entry and exit analysis. We redefine a country-product (HS6) level ADcpt which

equals 1 if product, p, faces AD investigation in country, c, at year, t, or before, and

equals 0 otherwise. We define a Chinese firm to be a new entrant when it has not

exported in the previous year. Therefore, the new entrant would be when yicpt equals

1 and yicp,t−1 equals 0. On the other hand, we define the continuing exporter to be the

exporters that exported in the previous period (i.e. yicp,t−1 = 1) and in the current

period (yicpt = 1). The counterfactual scenario for new entry and continuing exporters

regressions is thus (yicpt = 0|yicp,t−1 = 0) and (yicpt = 0|yicp,t−1 = 1)) respectively.
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yicpt =


0, if yicpt ≤ 0

1, if yicpt > 0
(3.7)

y∗icpt = β1ADcpt + µij + φt + εicpt (3.8)

where yicpt is a dummy variable, which equals 1 if firm, i, exports a product, p, to

country, c, at time, t, and otherwise it equals 0.

We find no evidence for the presence of negative effects on firm-country-product

level new entry or continuing to export decisions. We restrict the exporting product

portfolio of a Chinese firm to its main product, which we define in two different

ways. First definition of the firm’s main exporting product is the product that has

the highest share of firm’s export value. We refer to the dataset constructed after

restricting our sample to the first definition of firm’s main product in terms of export

value as Sample 1. Second definition is the product, which the exporter exports to

the highest number of its exporting destinations. The dataset based on the second

definition of main product is called Sample 2. Column (2) and (4) in Table 3.13

shows how AD investigation affects the likelihood of firm entry for sample 1 and

2. The negative coefficient estimates of treatment variable in column (2) and (4)

in Table 3.13 indicate that AD investigation deters firm-product-country-year level

entry. It means that after facing AD action for a certain product, an exporter is less

likely to export that product to the country, from which it faced the AD initiation.

Since we find very strong results that show the damaging effects of AD on firm’s

entry decision, it also demonstrates that our results in the export growth analysis are

likely to be underestimated. We employ a different methodology, linear probability

model (LPM), to test the consistency and robustness of our results. Column (1) and

(3) in Table 3.13 show that our findings of deterring impact of AD investigation on

exporter’s probability of exporting the AD-facing product to the country, from which
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it encounters the AD initiation, are still present when we use LPM.

Similarly, Table 3.14 presents the estimations that run another set of robustness

checks. The only difference from Table 3.13 estimations is definition of treatment

variable. In Table 3.14 analysis, we do not lag our treatment variable. Clearly, the

results in Table 3.14 are comparable to the ones found in Table 3.13, hence supporting

the consistency and robustness of our outcomes.

3.4.4 Robustness Check

In this section, we perform robustness checks for our baseline results (4.1) that AD has

negative impact on TFP growth and export growth. In our analysis, we show evidence

for the presence of affirmative effects for both TFP and export growth rates and type

I chilling effects for export growth. However, we do not find sufficient support for the

existence of type I chilling effects in the case of TFP growth.

We begin our robustness checks with reevaluating our baseline empirical findings

in Table 3.4. We rerun our primary specification, Eq.(3.1), after adding more firm

characteristics and further controlling for firm size. First, we incorporate the firm’s

total number of employees. Table 3.16 depicts the baseline results after including the

two-year lagged variable for the number of employees. It seems that the AD initiation,

with affirmative or partially affirmative outcome continues to have a significant negative

impact on the TFP growth of Chinese exporters for both “matched” and “extended”

samples; hence, lending support to the strength of our empirical results. Similarly,

we use total assets instead of number of employees as the firm characteristic in Table

3.17 and continue to find significant effects.

Now, we perform robustness checks for our findings on the affirmative and type I

chilling effects against alternative TFP measures. We rerun our baseline specification

from Table 3.4, but we employ ACF and GMM methodology in Table 3.18 for

computing TFP. Column (1) and (2) in Table 3.18 reexamine the affirmative and
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chilling effects with ACF-based TFP following Eq.(3.1) and (3.2). Column (3) and (4)

reevaluates our baseline specifications with TFP estimated by GMM. The affirmative

effects based on ACF and GMM TFP measures are generally consistent with the OP

results.16

The AD investigations initiated by different countries may have a different impact

on the Chinese exporters. We consider a sample excluding the firms which experienced

anti-dumping investigations but not from the US or EUN17. In our data, this sample

consists of about 95% of the observations in the benchmark analysis (Table 3.4 column

(1) and Table 3.6 column (1)). Table 3.19 shows that the AD effects estimated from

this restricted sample are economically consistent with the benchmark.

3.5 Conclusion

This paper examines the impact of negative trade shock, in the form of antidumping,

on exporter performance. It focuses on how Chinese exporters respond to the AD

investigations. We begin with classifying the influence of AD filings into affirmative

and type I chilling effects. Affirmative effects refer to the AD cases that resulted in

an affirmative final outcome, while type I chilling effects take in to account the AD

actions, which end with negative final AD decisions. Employing Olley-Pakes (OP) as

a benchmark to calculate Chinese exporter’s total factor productivity (TFP), we find

support for the presence of affirmative effects, meaning an AD case with affirmative

final result will harm the TFP growth of the Chinese exporter. However, there is no
16We further examine our empirical findings by considering the AD-initiating country. We use the

AD investigations from the U.S., as approximately 37 percent of AD cases against China are coming
from the U.S. Table 3.19 shows that the Chinese exporter, which faces an AD investigation from
the U.S. with affirmative final AD decision suffers from 1.5 percent decline in their TFP growth as
compared to the Chinese firm that never faced AD investigation from the U.S. However, we employ a
different methodology in this paper, as we attempt to measure the response of Chinese exporter after
they face AD initiations from any of the firm’s trading destinations. Using the Blundell and Bond
[1998a] methodolgy as we did in our baseline results in Table 3.4 and 3.6, we do not find significant
results when we restrict our analysis to a single AD-initiating country.

17We do not distinguish the cases from US or EUN since most Chinese exporters targeted by the
EU are targeted by the US as well.
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evidence for the existence of type I chilling effects at the firm-level in our empirical

analysis.

AD investigations are likely to hurt the target exporter’s TFP growth via the

channel of export. Our empirical undertakings affirmed that AD investigations,

regardless of the final AD decisions, damaged firm’s exports growth. Therefore, we

found presence of both affirmative and type I chilling effects in the case of firm-level

exports growth. More interestingly, we realized that the firm-level negative effects

of AD filings on the growth of exports are greater than those on firm’s TFP growth.

This observation may provide a valuable insight into firm behavior, when it faces a

negative trade shock in the form of AD initiation. To absorb the repercussions of AD

and ease the blow to their TFP growth, it is possible that Chinese exporters may shift

their focus from international markets to domestic consumers after facing AD activity.

In addition, it seems that AD cases are detrimental to the export growth of not

only target but also non-target products, exported by the target firm. We defined

the negative impact of AD on non-target products as the type II chilling effects. To

comprehend the true picture of how AD affects firm-level TFP growth, we conduct

firm-country-year level entry and exit analysis. After restricting our analysis to the

main product in terms of product’s export share and number of export destinations,

we found that AD investigation deters firm-product-country-year level entry. It shows

that after facing AD initiation for a particular product, an exporter is less likely to

export that product to the country, from which it faced the AD initiation. With the

help of our empirical findings, which show the damaging effects of AD on firm’s entry

decision, we believe that our results in the export growth analysis are likely to be

underestimated.

Therefore, it seems that AD negatively affects the export growth of the exporters,

slows the export growth of non-target products and discourages the exporter to enter

the market, where it is facing AD action. This leads to a slow in the TFP growth of
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the exporter when the AD case, it is facing, ends in an affirmative final decision.
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Figures and Tables

Year
No. AD cases against

China

No. AD cases against

China with Affirmative Final Duties

Share of AD cases

against China with Affirmative Final Duties

No. AD cases

worldwide

Share of AD cases

against China

2000 34 26 76% 258 13%

2001 50 36 72% 327 15%

2002 48 41 85% 246 20%

2003 55 43 78% 207 27%

2004 51 43 84% 188 27%

2005 48 33 69% 145 33%

2006 68 49 72% 177 38%

2007 56 45 80% 142 39%

Table 3.1: Summary Statistics for AD against China
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CIC code Industry
13 Agricultural and sideline food processing
14 Food manufacturing
15 Beverage manufacturing
16 Tobacco
17 Textile
18 Textile and garment, shoes and hat manufacturing
19 Leather, fur, feather (velvet) and its products
20 Wood processing and wood, bamboo, rattan, palm, grass products
21 Furniture
22 Paper and paper products
23 Copying of the printing industry and recording media
24 Culture and education sporting goods manufacturing
25 Petroleum processing, coking and nuclear fuel processing
26 Chemical raw materials and chemical products manufacturing
27 Pharmaceutical manufacturing
28 Chemical fiber manufacturing
29 Rubber products
30 Plastic products
31 Non-metallic mineral products
32 Ferrous metal smelting and rolling processing
33 Non-ferrous metal smelting and rolling processing
34 Metal products
35 General equipment manufacturing
36 Special equipment manufacturing
37 Transportation equipment manufacturing
39 Electrical machinery and equipment manufacturing

40 Communication equipment, computers and other electronic equipment
manufacturing

41 Instrumentation and culture, office machinery manufacturing
42 Crafts and other manufacturing
43 Waste resources and waste materials recycling

Table 3.2: Industrial classification for national economic activities (GB/T 4754-2002)
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All match All extend HS-4 match HS-4 extend

AD

Firms 2949 3098 2876 2896

Ave. Annual TFP (OP) Growth 2.95% 3.34% 3.05% 3.15%

No AD

Firms 51007 52961 38896 38946

Ave. Annual TFP (OP) Growth 4.26% 4.18% 4.64% 4.64%

In Total

Firms 53956 56059 41772 41842

Ave. Annual TFP (OP) Growth 4.19% 4.13% 4.53% 4.53%

Notes : We use "AD" and "No AD" to distinguish firms with and without AD investigations
in the sample. The "matched" sample includes the selected firm-year level records from the
NBS data with export records only, while the "extended" sample consists of all manufacturing
firms from the NBS data with at least one export record.

Table 3.3: Statistics of "Matched" and "Extended" Samples
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Dep Var : Annual TFP Growth

(1) (2) (3) (4)
VARIABLES All match(BB) All extend(BB) HS-4 match(BB) HS-4 extend(BB)

TFP Growth (t-1) -0.258*** -0.255*** -0.266*** -0.263***
(0.010) (0.010) (0.011) (0.012)

AD Effect (t-1) -0.011** -0.010*** -0.013*** -0.012***
(0.004) (0.004) (0.004) (0.004)

Log Exp/Sales (t-1) 0.002*** 0.003*** 0.00*** 0.002***
(0.001) (0.001) (0.001) (0.001)

Observations 100,514 115,376 80,776 81,484
Number of Firms 44,256 46,640 34,554 34,629
Firm FE Yes Yes Yes Yes
Year Dummy Yes Yes Yes Yes
Notes : Column (1) and Column (3) are based on the "matched" samples which include the
selected firm-year level records from the NBS data with export records only; Column (2)
and Column (4) are based on the "extended" samples which consist of all manufacturing
firms from the NBS data with at least one export record. In Column (3) and Column (4),
we restrict the control group to firms exporting products within the same HS-4 group (see
Section 4.1). Blundell and Bond estimator from his paper (Blundell and Bond [1998a]) is
applied. Standard errors that are clustered at firm level. ***, ** and * denote statistical
significance level of 1%, 5% and 10%, respectively.

Table 3.4: Firm TFP Growth - Affirmative Effect: Lagged Treatment
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Dep Var : Annual TFP Growth

(1) (2) (3) (4)
VARIABLES All match(BB) All extend(BB) HS-4 match(BB) HS-4 extend(BB)

TFP Growth (t-1) -0.258*** -0.255*** -0.266*** -0.264***
(0.010) (0.001) (0.011) (0.012)

AD Effect (t) -0.011** -0.010*** -0.013*** -0.013***
(0.004) (0.004) (0.004) (0.004)

Log Exp/Sales (t-1) 0.003*** 0.003*** 0.002*** 0.002***
(0.001) (0.001) (0.001) (0.001)

Observations 100,514 115,376 80,776 81,484
Number of Firms 44,256 46,640 34,554 34,629
Firm FE Yes Yes Yes Yes
Year Dummy Yes Yes Yes Yes
Notes : Column (1) and Column (3) are based on the "matched" samples which include the
selected firm-year level records from the NBS data with export records only; Column (2)
and Column (4) are based on the "extended" samples which consist of all manufacturing
firms from the NBS data with at least one export record. In Column (3) and Column (4),
we restrict the control group to firms exporting products within the same HS-4 group (see
Section 4.1). Blundell and Bond estimator from his paper (Blundell and Bond [1998a]) is
applied. Standard errors that are clustered at firm level. ***, ** and * denote statistical
significance level of 1%, 5% and 10%, respectively.

Table 3.5: Firm TFP Growth - Affirmative Effect: Contemporary Treatment
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Dep Var : Annual TFP Growth

(1) (2) (3) (4)
VARIABLES All match(BB) All extend(BB) HS-4 match(BB) HS-4 extend(BB)

TFP Growth (t-1) -0.253*** -0.248*** -0.260*** -0.258***
(0.010) (0.010) (0.011) (0.011)

AD Effect (t-1) 0.001 0.003 -0.001 -0.001
(0.005) (0.004) (0.005) (0.005)

Log Exp/Sales (t-1) 0.002*** 0.003*** 0.002*** 0.002***
(0.001) (0.001) (0.001) (0.001)

Observations 97,013 111,073 77,318 78,025
Number of Firms 43,151 45,416 33,463 33,533
Firm FE Yes Yes Yes Yes
Year Dummy Yes Yes Yes Yes
Notes : Column (1) and Column (3) are based on the "matched" samples which include the
selected firm-year level records from the NBS data with export records only; Column (2)
and Column (4) are based on the "extended" samples which consist of all manufacturing
firms from the NBS data with at least one export record. In Column (3) and Column (4),
we restrict the control group to firms exporting products within the same HS-4 group (see
Section 4.1). Blundell and Bond estimator from his paper (Blundell and Bond [1998a]) is
applied. Standard errors that are clustered at firm level. ***, ** and * denote statistical
significance level of 1%, 5% and 10%, respectively.

Table 3.6: Firm TFP Growth - Chilling Effect: Lagged Treatment
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Dep Var : Annual TFP Growth

(1) (2) (3) (4)
VARIABLES All match(BB) All extend(BB) HS-4 match(BB) HS-4 extend(BB)

TFP Growth (t-1) -0.253*** -0.247*** -0.260*** -0.258***
(0.010) (0.010) (0.011) (0.011)

AD Effect (t) 0.001 0.004 -0.001 -0.001
(0.005) (0.004) (0.005) (0.005)

Log Exp/Sales (t-1) 0.002*** 0.003*** 0.002*** 0.002***
(0.001) (0.001) (0.001) (0.001)

Observations 97,013 111,073 77,318 78,025
Number of Firms 43,151 45,416 33,463 33,533
Firm FE Yes Yes Yes Yes
Year Dummy Yes Yes Yes Yes
Notes : Column (1) and Column (3) are based on the "matched" samples which include the
selected firm-year level records from the NBS data with export records only; Column (2)
and Column (4) are based on the "extended" samples which consist of all manufacturing
firms from the NBS data with at least one export record. In Column (3) and Column (4),
we restrict the control group to firms exporting products within the same HS-4 group (see
Section 4.1). Blundell and Bond estimator from his paper (Blundell and Bond [1998a]) is
applied. Standard errors that are clustered at the firm level. ***, ** and * denote statistical
significance level of 1%, 5% and 10%, respectively.

Table 3.7: Firm TFP Growth - Chilling Effect: Contemporary Treatment
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All Product Target Product Non-Target Product

Affirmative Chilling Affirmative Chilling Affirmative Chilling

AD

Number of Firms 4115 2783 3498 2340 3533 2341

Average Export Growth 49.3% 50.0% 2.8% 15.9% 7.7% 14.5%

No AD

Number of Firms 44024 44034 na na 44011 44022

Average Export Growth 60.2% 60.0% na na 7.0% 7.0%

Total

Number of Firms 48139 46817 3498 2340 47544 46363

Average Export Growth 59.3% 59.0% 2.8% 15.9% 7.0% 7.3%

Notes : We use "AD" and "No AD" to distinguish firms with and without AD investigations
in the sample. For the analysis of "target products", we use firms with AD experiences only
and their export growth is calculated from the target products only. We use "Affirmative"
and "Chilling" to label the samples for affirmative and Type I chilling effects respectively.
All product, target product and non-target product samples are used in Table 3.9, 3.11 and
3.12 respectively.

Table 3.8: Summary of Statistics for Export Growth Analysis
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Dep Var : Annual Export Growth

(1) (2) (3) (4)
VARIABLES Affirmative Chilling Affirmative Chilling

Annual Export Growth(t-1) -0.195*** -0.195*** -0.198*** -0.195***
(0.006) (0.006) (0.006) (0.006)

AD Effect(t-1) -0.037*** -0.017
(0.009) (0.015)

AD Effect(t) -0.038*** 0.053***
(0.011) (0.012)

Observations 117,874 113,509 113,235 113,509
Number of Firms 48,139 46,817 46,895 46,817
Firm FE Yes Yes Yes Yes
Year Dummy Yes Yes Yes Yes
Notes : All results are based on Blundell and Bond estimator from his paper (Blundell and
Bond [1998a]). For firms facing AD, all products are used for export growth calculation.
Affirmative and chilling indicate the samples used for the analysis: we keep the Chinese
firms that received affirmative decisions and those that never faced AD investigations in
the sample to study the affirmative effects. In addition, we take Chinese exporters that
were subject to an AD initiation but received only negative final AD decisions i.e. Chinese
exporters were not found to be harming the domestic industry in the destination market, to
analyze the type I chilling effects. Standard errors that are clustered at firm level. ***, **
and * denote statistical significance level of 1%, 5% and 10%, respectively.

Table 3.9: Firm-level Export Growth: All Products
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Dep Var : Employment Growth
(1) (2) (3) (4)

VARIABLES All match(BB) All extend(BB) HS-4 match(BB) HS-4 extend(BB)

AD Effect (t-1) -0.024*** -0.025*** -0.034*** -0.032***
(0.009) (0.008) (0.009) (0.009)

Log Exp/Sales (t-1) 0.004** 0.006** 0.009*** 0.009***
(0.002) (0.002) (0.002) (0.002)

Observations 138,880 157,227 112,210 113,182
Number of Firms 55,184 57,199 42,746 42,807
Firm FE Yes Yes Yes Yes
Year Dummy Yes Yes Yes Yes
Notes : All results are based on Blundell and Bond estimator from his paper (Blundell and
Bond [1998a]). For firms facing AD, all products are used for export growth calculation.
Affirmative and chilling indicate the samples used for the analysis: we keep the Chinese
firms that received affirmative decisions and those that never faced AD investigations in
the sample to study the affirmative effects. In addition, we take Chinese exporters that
were subject to an AD initiation but received only negative final AD decisions i.e. Chinese
exporters were not found to be harming the domestic industry in the destination market, to
analyze the type I chilling effects. Standard errors that are clustered at firm level. ***, **
and * denote statistical significance level of 1%, 5% and 10%, respectively.

Table 3.10: Firm Employment Growth - AD Effect on Employment Growth
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Dep Var : Annual Export Growth

(1) (2) (3) (4)
VARIABLES Affirmative Chilling Affirmative Chilling

Annual Export Growth(t-1) 0.002 -0.011 -0.027 -0.022
(0.024) (0.029) (0.034) (0.030)

AD Effect(t-1) -0.355*** -0.290***
(0.036) (0.033)

AD Effect(t) -0.380*** -0.198***
(0.037) (0.033)

Observations 8,826 5,279 5,284 5,279
Number of Firms 3,498 2,340 2,440 2,340
Firm FE Yes Yes Yes Yes
Year Dummy Yes Yes Yes Yes
Notes : All results are based on Blundell and Bond estimator from his paper (Blundell and
Bond [1998a]). For firms facing AD, "target" products are used for export growth calculation.
Affirmative and chilling indicate the samples used for the analysis: we keep the Chinese
firms that received affirmative decisions and those that never faced AD investigations in
the sample to study the affirmative effects. In addition, we take Chinese exporters that
were subject to an AD initiation but received only negative final AD decisions i.e. Chinese
exporters were not found to be harming the domestic industry in the destination market, to
analyze the type I chilling effects. Standard errors that are clustered at firm level. ***, **
and * denote statistical significance level of 1%, 5% and 10%, respectively.

Table 3.11: Firm-level Export Growth: Target Products
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Dep Var : Annual Export Growth

(1) (2) (3) (4)
VARIABLES Affirmative Chilling Affirmative Chilling

Annual Export Growth(t-1) -0.449*** 0.029*** -0.451*** 0.029***
(0.007) (0.007) (0.007) (0.007)

AD Effect(t-1) -0.084*** 0.017
(0.016) (0.019)

AD Effect(t) -0.132*** 0.036**
(0.019) (0.017)

Observations 116,065 112,282 112,250 112,282
Number of Firms 47,544 46,363 46,500 46,363
Firm FE Yes Yes Yes Yes
Year Dummy Yes Yes Yes Yes
Notes : All results are based on Blundell and Bond estimator from his paper (Blundell
and Bond [1998a]). For firms facing AD, "non-target" products are used for export growth
calculation.Affirmative and chilling indicate the samples used for the analysis: we keep the
Chinese firms that received affirmative decisions and those that never faced AD investigations
in the sample to study the affirmative effects. In addition, we take Chinese exporters that
were subject to an AD initiation but received only negative final AD decisions i.e. Chinese
exporters were not found to be harming the domestic industry in the destination market, to
analyze the type I chilling effects. Standard errors that are clustered at firm level. ***, **
and * denote statistical significance level of 1%, 5% and 10%, respectively.

Table 3.12: Firm-level Export Growth: Non-Target Products

New Entry
Dep Var : Entry Dummy

(1) (2) (3) (4)
VARIABLES sample1 LPM sample1 FE Logit sample2 LPM sample2 FE Logit

AD Effect (t-1) -0.367*** -3.313*** -0.368*** -3.246***
(0.005) (0.063) (0.005) (0.059)

Observations 7,743,384 7,743,384 8,707,736 8,707,736
Number of Firm-Destination 967,923 967,923 1,088,467 1,088,467
Firm-Country FE Yes Yes Yes Yes
Year Dummy Yes Yes Yes Yes

Notes : Standard errors that are clustered at firm-country level. ***, ** and * denote
statistical significance level of 1%, 5% and 10%, respectively.

Table 3.13: New Entry - Main product samples: Lagged Treatment
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New Entry
Dep Var : Entry Dummy

(1) (2) (3) (4)
VARIABLES sample1 LPM sample1 FE Logit sample2 LPM sample2 FE Logit

AD Effect (t) -0.071*** -0.549*** -0.063*** -0.499***
(0.005) (0.037) (0.005) (0.036)

Observations 7,743,384 7,743,384 8,707,736 8,707,736
Number of Firm-Destination 967,923 967,923 1,088,467 1,088,467
Firm-Country FE Yes Yes Yes Yes
Year Dummy Yes Yes Yes Yes

Notes : Standard errors that are clustered at firm-country level. ***, ** and * denote
statistical significance level of 1%, 5% and 10%, respectively.

Table 3.14: New Entry - Main product samples: Contemporary Treatment

120



Dep Var : Annual TFP Growth

(1) (2) (3) (4)
VARIABLES All match(BB) All extend(BB) HS-4 match(BB) HS-4 extend(BB)

TFP Growth (t-1) -0.259*** -0.255*** -0.266*** -0.264***
(0.010) (0.010) (0.011) (0.012)

AD Effect (t-1) -0.012** -0.013** -0.015*** -0.014**
(0.006) (0.005) (0.006) (0.006)

Log Exp/Sales (t-1) 0.003*** 0.003*** 0.003*** 0.003***
(0.001) (0.001) (0.001) (0.001)

State-owned Enterprises (SOE) 0.000 -0.001 -0.001 -0.001
(0.003) (0.003) (0.003) (0.003)

Foreign Firms (FF) -0.020*** -0.019*** -0.021*** -0.020***
(0.003) (0.002) (0.003) (0.003)

AD Effect (t-1) x SOE -0.025** -0.027** -0.025** -0.024*
(0.012) (0.011) (0.012) (0.012)

AD Effect (t-1) x FF 0.022** 0.025*** 0.023*** 0.022**
(0.009) (0.008) (0.009) (0.009)

Observations 100,514 115,376 80,776 81,484
Number of Firms 44,256 46,640 34,554 34,629
Firm FE Yes Yes Yes Yes
Year Dummy Yes Yes Yes Yes

Notes : Column (1) and Column (3) are based on the "matched" samples which include the
selected firm-year level records from the NBS data with export records only; Column (2)
and Column (4) are based on the "extended" samples which consist of all manufacturing
firms from the NBS data with at least one export record. In Column (3) and Column (4),
we restrict the control group to firms exporting products within the same HS-4 group (see
Section 4.1). Blundell and Bond estimator from his paper (Blundell and Bond [1998a]) is
applied. Standard errors that are clustered at firm level. ***, ** and * denote statistical
significance level of 1%, 5% and 10%, respectively.

Table 3.15: Firm TFP Growth: State and Foreign Owned Enterprises
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Dep Var : Annual TFP Growth

(1) (2) (3) (4)
VARIABLES All match(BB) All extend(BB) HS-4 match(BB) HS-4 extend(BB)

TFP Growth (t-1) -0.254*** -0.245*** -0.260*** -0.258***
(0.009) (0.008) (0.011) (0.011)

AD (t-1) -0.060 -0.116* -0.105* -0.122**
(0.067) (0.064) (0.060) (0.061)

Log Exp/Sales (t-1) 0.011 0.020* 0.026* 0.029**
(0.011) (0.011) (0.013) (0.014)

Log Total Employee (t-2) 0.088 0.181* 0.199* 0.232*
(0.117) (0.108) (0.119) (0.119)

Observations 100,499 115,372 64,828 65,683
Number of Firms 44,246 46,637 27,784 27,964
Firm FE Yes Yes Yes Yes
Year Dummy Yes Yes Yes Yes

Notes : Column (1) and column (3) are based on the "matched" samples which include the
selected firm-year level records from the NBS data with export records only; Column (2)
and column (4) are based on the "extended" samples which consist of all manufacturing
firms from the NBS data with at least one export record. In column (3) and column (4),
we restrict the control group to firms exporting products within the same HS-4 group (see
Section 4.1). Blundell and Bond (1998) estimator is applied. Standard errors that are
clustered at firm level. ***, ** and * denote statistical significance level of 1%, 5% and 10%,
respectively.

Table 3.16: TFP Growth Affirmative Effect: Alternative Controls I
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Dep Var : Annual TFP Growth

(1) (2) (3) (4)
VARIABLES All match(BB) All extend(BB) HS-4 match(BB) HS-4 extend(BB)

TFP Growth (t-1) -0.226*** -0.221*** -0.231*** -0.230***
(0.012) (0.010) (0.015) (0.014)

AD (t-1) -0.185*** -0.196*** -0.181*** -0.183***
(0.068) (0.064) (0.057) (0.056)

Log Exp/Sales (t-1) 0.089*** 0.093*** 0.122*** 0.123***
(0.033) (0.030) (0.038) (0.037)

Log Total Asset (t-2) 0.278*** 0.285*** 0.340*** 0.342***
(0.105) (0.096) (0.107) (0.105)

Observations 100,500 115,373 64,828 65,683
Number of Firms 44,247 46,638 27,784 27,964
Firm FE Yes Yes Yes Yes
Year Dummy Yes Yes Yes Yes
Notes : Column (1) and Column (3) are based on the "matched" samples which include the
selected firm-year level records from the NBS data with export records only; Column (2)
and Column (4) are based on the "extended" samples which consist of all manufacturing
firms from the NBS data with at least one export record. In Column (3) and Column (4),
we restrict the control group to firms exporting products within the same HS-4 group (see
Section 4.1). Blundell and Bond (1998) estimator is applied. Standard errors that are
clustered at firm level. ***, ** and * denote statistical significance level of 1%, 5% and 10%,
respectively.

Table 3.17: TFP Growth Affirmative Effect: Alternative Controls II
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Dep Var : Annual TFP Growth (ACF/GMM)

(1) (2) (3) (4)
VARIABLES ACF Affirmative(BB) ACF Chilling(BB) GMM Affirmative(BB) GMM Chilling(BB)

TFP Growth (t-1) (ACF) -0.323*** -0.337***
(0.015) (0.013)

AD Effect (t-1) -0.001 0.002 -0.093* -0.050*
(0.004) (0.006) (0.048) (0.028)

TFP Growth (t-1) (GMM) -0.232*** -0.243***
(0.014) (0.013)

Log Exp/Sales (t-1) 0.004*** 0.004*** 0.212* 0.250**
(0.001) (0.001) (0.109) (0.113)

Observations 57,120 54,877 60,044 57,748
Number of Firms 31,802 30,815 32,364 31,416
Firm FE Yes Yes Yes Yes
Year Dummy Yes Yes Yes Yes

Notes : Column (1) and column (3) are based on the "matched" samples which include the
selected firm-year level records from the NBS data with export records only; Column (2)
and column (4) are based on the "extended" samples which consist of all manufacturing
firms from the NBS data with at least one export record. In column (3) and column (4),
we restrict the control group to firms exporting products within the same HS-4 group (see
Section 4.1). Blundell and Bond (1998) estimator is applied. Standard errors that are
clustered at firm level. ***, ** and * denote statistical significance level of 1%, 5% and 10%,
respectively.

Table 3.18: TFP Growth: ACF & GMM

Dep Var : Firm TFP Growth

(1) (2)
VARIABLES Affirmative(BB) Chilling(BB)

TFP Growth (t-1) -0.257*** -0.254***
(0.010) (0.010)

AD Effect (t-1) 0.012 0.012
(0.024) (0.008)

Log Exp/Sales (t-1) 0.022*** 0.002***
(0.003) (0.001)

Observations 95,429 93,905
Number of Firms 42,139 41,697
Firm FE Yes Yes
Year Dummy Yes Yes
Notes : We drop firms targeted by other countries rather than US or EU in the sample.
Blundell and Bond (1998) estimator is applied. Standard errors that are clustered at firm
level. ***, ** and * denote statistical significance level of 1%, 5% and 10%, respectively.

Table 3.19: Firm TFP Growth: US/EU AD Cases
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Dep Var : Firm TFP Growth

VARIABLES (1)

TFP Growth (t-1) -0.257***
(0.010)

AD Tariff (t-1) 0.000
(0.000)

Log Exp/Sales (t-1) 0.022***
(0.003)

Observations 96,222
Number of Firms 42,197
Firm FE Yes
Year Dummy Yes
Notes : We keep exporters targeted by the US or never faced AD investigations in the
sample. The AD tariff is set to 0 before a AD tariff is applied. Blundell and Bond (1998)
estimator is applied. Standard errors that are clustered at firm level. ***, ** and * denote
statistical significance level of 1%, 5% and 10%, respectively.

Table 3.20: Firm TFP Growth: US Tariff
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Appendix 1: Model

Derive Partial Equilibrium Predictions

In this section, I show the derivation of partial equilibrium predictions of my model.
That is given p̄maxj ,

∂p∗
ij

∂σ2
vj

> 0, ∂p
∗
ij

∂ϕ
< 0 and ∂(p∗

ij/MCij)
∂ϕ

> 0. From Eq. (1.12), one can
show

∂p∗ij
∂σ2

vj

=
γ(p̄maxj + uvj − wiτij/ϕ)

2(γ/Lj + ρσ2
vj

)2ρ
> 0

∂p∗ij
∂ϕ

= − γwiτij
2(γ/Lj + ρσ2

vj
)ρ

1
ϕ2 < 0

∂(p∗ij/MCij)
∂ϕ

= 1
2wiτij(γ + Ljρσ2

vj
) [(γ + 2Ljρσ2

vj
)(p̄maxj + vj) + γ(vj − uvj)] > 0

where MCij = wiτij/ϕ. And vj − uvj is assumed not too small.

Foreign Markets are Tougher than Domestic Market

Assuming N j
E > 0, one can show ϕ∗ii = ϕ∗i < ϕ∗ii which suggests that foreign markets

are more selective than domestic market. From Eq.(1.23), N j
E > 0 indicates that

(ϕ
∗
j τij

ϕ∗
j

)θ Nj
Ni
> 1. Substitute the expressions of Nj and Ni into this condition,

(
ϕ∗ij
ϕ∗i

)θ
ϕ∗ij/τij(γ + Ljρσ

2
vj

)(α + uvj − 1/ϕ∗j)
ϕ∗i (γ + Liρσ2

vi
)(α + uvi − 1/ϕ∗i )

> 1

For any Lk, σ2
vk

and uvk (k ∈ i, h), N j
E > 0 holds. Then ϕi∗ < ϕ∗ij is an necessary

condition.

Trucated Distribution

The productivity of domestic firms ϕ ∈ [ϕ∗j ,+∞], and the productivity of exporters
discounted by the trade costs ϕ/τij ∈ [ϕ∗j ,+∞] have identical distribution over the
support.

Both of domestic and foreign sellers at market j draw their productivity accroding
to a Pareto distribution g(ϕ) = θ

ϕθ+1 . For domestic firms located in market j, the
survival firms are with the productivity ϕ ≥ ϕ∗j and G(ϕ) = 1− (1/ϕ)θ, therefore the
truncated distribution of the domestic firms follows

gD(ϕ) = g(ϕ)
1−G(ϕ∗j)

=
θϕ∗θj
ϕθ+1

And foreign exporters from country i will survive in market j only if ϕ/τij ≥ ϕ∗j .
Let F (t) defines the cumulative distribution function of ϕ/τij.
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F (t) = Pr(ϕ/τij ≤ t) = Pr(ϕ ≤ τijt)
= G(τijt)
= 1− (1/τijt)θ

f(t) = ∂F (t)
∂t

= θt−θ−1τ−θij

The truncated distribution of ϕ/τij for exporters from country i is thus

fD(t) = f(t)
1− F (ϕ∗) =

θϕ∗θj
tθ+1

Therefore, the two truncated distributions are identical.
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Appendix 2: TFP estimation

In the following TFP estimations, sales revenue and intermediate input are deflated by
the deflators provided by Brandt and Zhang (2012); real capital stock is constructed
from booking values in 2000, nomial new investment by year and Brandt-Rawski
investment deflators for China following Hu et al. (2015, working paper). The revenue
based productivity is estimated through Cobb-Douglas gross production function. I
apply Ackergerg et al. (2016), Olley and Pakes (1996) and Blundel and Bond (1998)
(thereafter ACF, OP and system-GMM) respectively to provide robust results against
choice of TFP measures.

lnTFPit = lnYit − βklnKit − βllnLit − βmlnMit

where Yit, Kit, Lit and Mit are real total revenue, real capital stock, number of
employee and real intermediate input.

ACF Estimate

The ACF approach considers the estimation of

yjit = βjkk
j
it + βjl l

j
it + βjmm

j
it + ωjit + εjit

where yjit, k
j
it, l

j
it andm

j
it are the correponding log terms of their previous upper-case

counterparts. And ωjit is the unobserved productivity shock. The ACF estimator
assumes firms can adjust the level of input materials for the unoberved productivity
shock, and the correlation can be captured by a monotonic invertible function (control
function).

mj
it = f jt (kjit, l

j
it, ω

j
it, EX

j
it, soe

j
it)

Note the control function f is indexed by t since f maybe also depends on state
variables such as input prices, demand, etc. Following Yu (2012), I assume that the
unoberved productivity depends on export status and ownership as well. Let g be the
inverse function of f .

Φj
t(kjit, l

j
it,m

j
it, EX

j
it, soe

j
it) = yjit − ε

j
it

= βjkk
j
it + βjl l

j
it + βjmm

j
it

+ gjt (kjit, l
j
it,m

j
it, EX

j
it, soe

j
it)

I proxy Φj
t(kjit, l

j
it,m

j
it, EX

j
it, soe

j
it) with second order polynomials in

mj
it, k

j
it, l

j
it, EX

j
it, soe

j
it and their interaction terms (exclusing EXj

it×soe
j
it and the squre

term of EXj
it and soe

j
it).

Following a standard two-stage ACF procedure, there is no coefficient identified
in the first stage. All coefficients of factors are identified at the second stage with a
generalized method of moments estimator.
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Olley-Pakes Estimate

Olley-Pakes approach takes an alternative control function of real investment

ijit = ijt(kjit, ω
j
it, EX

j
it, soe

j
it)

where ijit is the log real investment. The dynamic of real capital stock and real
investment follows ki,t+1 = (1− d)kit + iit. The depreciation rate d is set to be 0.09
following Brandt and Zhang (2012), but the results are not sensitive to the choice of
depreciation rate.

ωjit = ϕjt(kjit, i
j
it, EX

j
it, soe

j
it)

ϕjt is proxied by a second order polynomial in kjit, i
j
it, EX

j
it, soe

j
it and their

interaction terms except for EXj
it × soe

j
it. The coefficient of kjit is obtained from non-

linear least squares estimation at the second stage of standard Olley-Pakes procedure.

System-GMM Estimate

In this section, I estimate the TFP following Blundel and Bond (2000) dynamic panel
approach.

yjit = βjkk
j
it + βjl l

j
it + βjmm

j
it + γt + ηi + vit

vit = ρvi,t−1 + eit

The model can be rewritten as

yjit = ρyjit−1 + βjkk
j
it + βjl l

j
it + βjmm

j
it − ρβ

j
kk

j
it−1 − ρβ

j
l l
j
it−1 − ρβjmm

j
it−1

+ γt − ργt−1 + ηi(1− ρ) + eit

and estimated by GMM.
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