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Abstract

The present paper introduces heterogeneity of fixed market cost and demand shocks in
both domestic and foreign markets to explain the existence of firms that solely export,
i.e. pure exporters. A firm solely exports if it has lower demand-adjusted fixed export
cost than demand-adjusted domestic cost and its productivity level makes it profitable
in foreign market but non-profitable in domestic market. This is attributed to a higher
demand or lower fixed market cost in foreign market than in domestic market. Due to
pure exporters, the average productivity of exporters can be lower than non-exporters.
This paper also finds that the effect of trade on overall productivity can be both positive
and negative, because trade not only forces the least productive firms with high demand-
adjusted fixed export cost to exit the market, but also induces even less productive
firms with low demand-adjusted fixed export cost to enter the market as pure exporters.
However, the effect on welfare is always positive, indicating the dominant source of
trade gains is the access to more varieties. Furthermore, this paper explores the effects
of trade liberalization and innovation. Among them, a decrease in fixed export cost and
innovation across all firms are studied by shifting the distributions of fixed export cost

and productivity.
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1 Introduction

A dominant share of research in international trade is conducted on the premise that firms
either solely serve the domestic market, i.e. non-exporters or serve both the domestic market
and the foreign market, i.e.ordinary exporters. However, some firms solely serve the foreign
market, 1.e. pure exporters. In China 6.7% of all firms and 27.4% of all exporting firms
are pure exporters. Pure exporters exist in 88.4% of all sectors and in 90.5% of the sectors
with exporting firms. Moreover, pure exporters contribute 29.1% to the total exports and
have larger average value of exports than ordinary exporters. In Eaton et al. (2011) it is
found that in France a small number of exporting firms are pure exporters. In the present
paper we provide a theoretical explanation for the coexistence of pure exporters, ordinary
exporters and non-exporters. We show that exceptional exporter performance in productivity
is no longer ensured, and productivity gains from trade can be negative while welfare gains
always positive.

This paper considers a general equilibrium model with a continuum of heterogeneous
firms and identical countries a la Melitz (2003). Every firm faces fixed market costs for
serving the domestic and foreign markets, i.e. fixed domestic cost and fixed export cost. At
the same time, every firm has different demand shocks in domestic and foreign markets. As
in Eaton et al. (2011), simply using firm productivity leaves much unexplained on patterns
of firms entry and sales across markets. Idiosyncratic interaction between firms and mar-
kets, e.g. firm heterogeneity in fixed market costs and demand shocks, plays an important
role. They introduce market entry shocks into Arkolakis (2010) formulation of market en-
try cost, and assume entry shocks and demand shocks are jointly distributed independent of
productivity. Instead, the present paper assumes fixed market costs, demand shocks and pro-
ductivity are jointly distributed and uses these heterogeneity to investigate a firm’s behavior
into markets, e.g. as a non-exporter, ordinary exporter or pure exporter.

In this paper firms are heterogeneous in productivity, fixed market costs and demand
shocks in domestic and foreign markets. A firm solely exports if it has lower demand-
adjusted fixed export cost than demand-adjusted domestic cost and its productivity level
makes it profitable in foreign market but non-profitable in domestic market. This is at-
tributed to a higher demand, lower fixed market cost in foreign market than in domestic
market or both. In China, regional provinces (even cities) compete with each other and de-
velop local protectionism for some products of their own origins (e.g. Young, 2000). This
leads to a highly segmented domestic market, which causes some firms to have relatively
high fixed domestic cost. In addition firms participating in the global production fragmenta-
tion can have relatively low fixed export cost because they have obtained a lot of experience

through their close contacts in foreign markets. When exporting, these firms pay less for



marketing research, establishing distribution channels, negotiations and so on. Lu et al.
(2014) exogenously assume that fixed export cost is higher than fixed domestic cost for pure
exporters, therefore pure exporters only exist if foreign market is sufficiently large.

As in Defever and Riafio (2012), 38.56% (16.85%) of exporters that (do not) benefit
preferential income tax policies, including processing trade firms, foreign invested firms
or firms located in a free trade zone, are pure exporters (defined as firms exporting more
than 90% of output). Therefore they use subsidy to explain the pure exporters. A firm gets
ad valorem subsidy if it solely exports. Pure exporters give up domestic market in return
for subsidy. However, if the subsidy is computable into a lump sum, it can be treated as
a source of heterogeneity in fixed export cost, which then fits in our model. Admittedly,
a large proportion of pure exporters are processing trade firms, which import intermediate
materials and export processed goods. They can be explained as well in our model because
they exhibit following properties: low fixed export cost due to subsidy as a lump sum or
close relationship with foreign multinational firms and markets, and/or high fixed domestic
entry cost, e.g.penalty for the breach of contract and/or high demand in foreign markets
due to production of relation-specific products. Any of these properties tends to cause a
higher demand-adjusted fixed export cost than fixed domestic cost. Hence firms become
pure exporters when they can only cover fixed export cost.

In this paper productivity, fixed market costs and demand shocks are drawn from a joint
distribution, which altogether assure the co-existence of non-exporters, ordinary exporters
and pure exporters. As for firms with higher demand-adjusted export cost than demand-
adjusted domestic cost, they become non-exporters if they can only cover demand-adjusted
domestic cost. The most productive firms that can cover both demand-adjusted export and
domestic costs will become ordinary exporters while least productive firms are not able to
survive in neither market. The paper shows that some pure exporters are lower productive
than non-exporters, therefore exceptional exporter performance in productivity is no longer
ensured. The overall productivity of exporters (pure exporters and ordinary exporters) can
be lower than non-exporters if the joint distribution gives a large portion of low productive
pure exporters. Moreover, international trade not only forces the least productive firms with
high demand-adjusted fixed export cost to exit the market, but also induces even less pro-
ductive firms with low demand-adjusted fixed export cost into the market as pure exporters.
Therefore, the effect of trade on overall productivity can be both positive and negative. How-
ever welfare gains from trade is always positive, indicating that the dominant source of trade
gains is the access to more varieties.

The paper also explores the effects of innovation and trade liberalization in terms of de-
creasing fixed and variable export cost. A decrease in fixed export cost, as well as innovation

across all firms shifts the distribution and raises the cut-off productivity for both domestic



and foreign markets. As a result,the least productive pure exporters and non-exporters exit
the markets while the least productive ordinary exporters become either pure exporters or
non-exporters. A decrease in variable export cost raises the cut-off productivity for the do-
mestic market and decreases the cut-off productivity for the foreign market. Hence it forces
the least productive firms out of domestic market, and induces firms which are otherwise
non-active or ordinary exporters to be pure exporters. The effects of trade liberalization
and innovation are channeled through labor markets, where competition for labor becomes
intensive to bid up real wage a la Melitz (2003).

In addition to Defever and Riafio (2012) and Lu et al. (2014), Lu (2010) explains pure
exporters in a model with comparative advantage. In a country’s comparative advantage
sector, low productive firms can become pure exporters as they are relatively more compet-
itive in foreign markets. This paper relates to a rich body of literatures that documents an
exceptional performance of exporters than non-exporters in productivity (e.g. Bernard and
Jensen, 1999; Bernard et al., 2003; De Loecker, 2007; Lileeva and Trefler, 2010; Bustos,
2011). However, using Chinese firm-level data, Lu (2010) and Dai et al. (2011) find produc-
tivity of exporters is lower than non-exporters while Ma et al. (2014) find the same pattern
in terms of capital per capita. This paper suggests that these contrasting results depend on if
there exists large amount of pure exporters.

A large and established research agenda has documented that the least productive firms
exit the market due to trade and the overall productivity becomes higher (e.g. Pavcnik, 2002;
Melitz, 2003; Trefler, 2004; Bernard et al., 2007, 2011; Melitz and Ottaviano, 2008; Eckel
and Neary, 2010; Mayer et al., 2014). This result holds in this paper if the distribution
of firms skews to high demand-adjusted fixed export cost. This paper also adds an novel
insight that the low productive firms with low demand-adjusted fixed export cost now can
survive by serving foreign market. The paper also contributes to literature on/assuming the
heterogeneity in fixed export cost (e.g. Schmitt and Yu, 2001; Jgrgensen and Schroder,
2006, 2008; Das et al., 2007; Kasahara and Lapham, 2013). However this paper studies
the consequences of heterogeneity of fixed export cost on firms export behavior, instead
of where heterogeneity stems from (e.g. Arkolakis, 2010; Eaton et al., 2011; Krautheim,
2012).

The rest of this paper is organized as follows. Section 2 is the set up of the model.
Section 3 describes the properties of the equilibrium. Section 4 explores the effect of trade
liberalization. Section 5 studies the effect of innovation. Section 6 extends the model by

allowing heterogeneous fixed domestic cost. Section 7 concludes the paper.



2 SetUp

We consider an economy with two identical countries, which can be easily extend to sym-
metric multi-countries. The two countries have the same labor and wage. Labor is the only
input factor of firms and fixed in both countries. Consumers and firms face domestic and
foreign market. Firms pay entry cost to enter, and then choose to serve domestic market
solely, foreign market solely or both markets. In either market, there are demand shocks
to firms. To serve the market, firms have to pay fixed market cost (fixed domestic cost and
fixed export cost). In each period a portion of firms die but the same amount of firms suc-
cessfully enter. There is a dynamic process of free entry and exit for firms. Therefore, in the

equilibrium the profit is zero.

2.1 Commodities

There are labor and a continuum of goods. Let €2 be the set of goods with @ € Q. The price
of labor (wage) is normalized to one.

2.2 Consumers

There is a continuum of identical consumers with mass one in both countries. Every con-

sumer has one unit of labour, that is supplied inelastically, and a CES utility function:

U((9(®))oca) = ( [ @) ]pda))p

with 0 < p < 1. For every good ® all consumers in a country have the same taste shock

eQ

A(w), but consumers in different countries can have different taste shocks. In addition
consumers have shares in firms. However, since there is free entry, average profit of firms is
zero so ownership of firms can be disregarded. The problem of a consumer is to maximize
utility subject to the budget constraint.

Leto=1/(1—p)so o > 1because 0 < p < 1. The price index P and the quantity index
Q are defined as follows:

1 1

P = (/cer [%]I‘de)la and Q = (/(DGQ [A(0)g(w) ]Pdm>p

The solution to the consumer problem derives the aggregate demand (¢(®))peo:

(@) =atw)r o (1) 7 W

Let r(w) = p(w)g(w) forall w and R =PQ = [, r(®)do.
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2.3 Firms

Firm o uses labor to produce good @. Firms face an entry cost F, > 0. If a firm enters,
then its cost parameters and demand shocks is revealed. The cost parameters and demand
shocks are (@, Fy, Fy,Ay,Ay) where: ¢ is the productivity; F, the fixed domestic cost; Fy
the fixed export cost; Ay demand shock in the domestic market and A, demand shock in
the foreign market. For simplicity we assume that the entry costs are identical for all firms.
Therefore a firm is characterized by its productivity, fixed market costs and demand shocks
(¢, F;, F,Aq,Ax). We assume that the parameters are drawn from a common distribution de-
scribed by a probability distribution with density A : Rﬁ_ — R and cumulative distribution
AR —0,1].
There is a continuum of active firms. Let Q be the set of active firms with @ € Q.

Production

Every firm has probability 6 > 0 of dying in every period. Let f; = 0F; and f, = OF;
be the amortized per period fixed market costs. In the sequel we use amortized per period
fixed market costs and calculate profit per period rather than fixed market costs and expected
lifetime profit.

In order to supply g > 0 units of good @ to the domestic market the firm uses f; + ¢/
units of labor. There is a variable export cost T > 1, so in order to supply ¢ > 0 units of the
good to the export market the firm uses fy + ¢7/@ units of labor.

There is monopolistic competition in both countries. Therefore for given price and quan-
tity indices, every firm faces the demand function described in (1). A firm supplying the
domestic market maximizes its profit on that market:

oy 0(2) - o (2)

The solution is pg(@) = 1/(p@), the total revenue is r4(¢,Ay,P) = R(AzPp®)°~! and
the profit is 7y (P, @, f4,Aq) = rqa(P,@,Ay)/0 — fg. A firm supplying the foreign market

maximizes its profit on that market:

o0 () Tt 0(})

The solution is p.(¢) = 7/(p @), the total revenue is (P, ¢,A,) = R(PA,p®/7)° ! and the
profitis 7 (P, @, f,Ax) = r«(P,@,Ay)/C — fr.
Behavior

Firms can be: a non-exporters; ordinary exporters; pure exporters; or, non-producing. For

any combinations of fixed market costs f; and demand shocks A;, there are cut-off produc-
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tivities @;" (P, fi,A;) such that a firm is active in market 7 if and only if @ > ¢ (P, fi,A;)
for i € {d,x}. The cut-off productivities are determined by ¢ > ¢ (P, fi,A;) if and only if
m (P, @}, fi,A;) = 0. Therefore for ® = (6/R)'/(°=1) /p the cut-off productivities are:

1/(c-1)
. Ot~
0i(PSaha) = H
1/(c—1) @
" _ 0L
(px (P7fX7Ax) - P Ax

Hence the behavior of firms can be characterized as follows:
Non-producing firm: A firm is non-producing provided
¢ < Qa(P,fa,Aq) and @ < @ (P, fx,Ax).
Non-exporter: A firm is a non-exporter provided
05 (P fa:Ad) < @ < @5 (P, fx,Ax).
Ordinary exporter: A firm is an ordinary exporter provided
¢ > Q1(P,fa,Aq) and @ > @ (P, f,Ax).
Pure exporter: A firm is a pure exporter provided
Oc (P e Ax) < @ < @q(P, fa,Ad)-

From equation (2), we see that cut-off productivities are linear in demand-adjusted fixed
1/(o=1) /A for both i. Figure 1 illustrates the different kinds of behavior
with demand-adjusted fixed market costs for both i and productivity as axes. There are two

market cost z; = f;

hyperplanes of cut-off productivities defined by ¢ = @7 (P, f;,A4) and ¢ = @} (P, fx,Ay).
The two planes divide the space into four parts non-exporters (NE), ordinary exporters (OE),
pure exporters (PE) and non-producing firms (N).

Behavior is illustrated in Figure 2 for fixed demand-adjusted fixed market costs: in Fig-
ure 2.a for fixed demand-adjusted fixed domestic cost; and, in Figure 2.b for fixed demand-
adjusted fixed export cost. For fixed demand-adjusted fixed domestic cost, pure exporters
are characterized by low productivity and low demand-adjusted fixed export cost. Indeed
pure exporters have lower productivities than non-exporters. However pure exporters have
lower demand-adjusted export cost than other active firms. For fixed demand-adjusted fixed
export cost, pure exporters are characterized by higher productivities and demand-adjusted

fixed domestic costs than non-exporters.
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Fig 1: Firm behavior based on fixed market costs and demand shocks

Firm Entry and Exit

There is a pool of potential entrants. After paying entry cost F, > 0, the firm draws its
parameters. All firms randomly draw productivity ¢, fixed market costs f;, f, and demand
shocks Ay, A, from a joint distribution u (@, fy, fr,Aq,Ax). Based on these parameters, firms
choose to serve the market or exit. For firms serving the market, they have a probability o
in every period to die. Without assuming time discounting, it is indifferent to use amortized
per period fixed market cost to calculate profit per period and to use fixed market cost to
calculate expected lifetime profit. The expected profit opportunity drives firms to pay entry
cost. If the expected profit is lower than entry cost, no firm will enter the market. Otherwise
a large potential entrants will continue to enter the market until the last firm enters with
zero profit. Moreover, entry and exit will not affect the distribution as new entrants exactly
replace dead firms.
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Fig 2: Firm behavior for given demand-adjusted fixed market cost

2.4 Equilibrium

We consider a stationary equilibrium where all aggregate variables are constant over time.
In equilibrium consumers maximize their utilities, firms maximize their profits and markets
clear. Since there is free entry, the expected lifetime profit of firms is equal to the entry cost.

Let IT be the expected profit per period, then the zero profit condition is:

~ = F,. 3)

3 Equilibrium
There is a unique equilibrium where all aggregate variables are constant over time.

Theorem 1 There is a unique equilibrium.

Proof: Let z = (fq, fx,Aq,Ax) to ease notation. For price index P and parameters (¢,z) let
(P, ¢,z) be the profit per date. Then the expected profit per date is:
) = [ w(Peiedes) = [w(PRAGE @
¢z

Z
where A(z) = [, A (9, z) dg is the marginal density of z and 7(P|z) = [, T(P,9,2) A(¢,z) d¢
is expected profit conditional on z. The profit 7 consists of profit from domestic market 7,
and profit from export market 7,:

(o] oo

w(Pl) = [ m(Pe.frA)A(ek)de+ 19, fusAc P) A (9l)do (5)
(P; (P7fd7Ad) (P;( (fo,AX)



Therefore for @ : Ry — R, and k: Ry — R defined by

P (x) = (m / 9 12(9l2) d«p) - (©)

o—1
k() = (1 - A(x2) ( (ﬂ) - 1) @

X

the expected profit conditional on z is

T(Plz) = fak(@z(P, fa,Ad)) + fek(@ (P, fr,Ax)).- ®)

A(x|z) is conditional cumulative distribution. We now prove I1(P) is a increasing func-
tion of P. From equation (7) and (6), K'(x) = (1 —0) [~ ¢° 'A(¢|z)d¢/x° < 0. From
equation (2), with respect to P, @' (f4,A4,P) < 0 and @}’ (fi,Ax,P) < 0. Hence n'(P|z) > 0.
Differentiating function IT(P), we have IT'(P) > 0. As P approaches to zero (infinity), [1(P)
approaches to zero (infinity). Therefore there is a unique equilibrium. ||

Corollary 1 In equilibrium non-exporters, pure exporters and ordinary exporters co-exist.

Given the distribution A(¢,z), the firms which can afford both demand-adjusted fixed do-
mestic and export cost will become ordinary exporters. The firms that can only cover
demand-adjusted fixed domestic cost will become non-exporters, while those only able to
cover demand-adjusted fixed export cost will be pure exporters. Pure exporters emerge due
to either relatively lower fixed export cost than fixed domestic cost or higher foreign demand
than domestic demand. Fig 1 illustrates all the combinations of parameters for different firm

behavior.

In equilibrium, all the economic variables are determined, including number of non-
exporters, ordinary exporters and pure exporters, as well as price index and welfare.

labor L consists of labor for production (incumbents) L, and labor for investment (en-
trants) L.. Let IT be the total profit earned by incumbents, the total revenue R is equal to
L,+ IT. Let M, denote the number of entrants and M the number of incumbents. Because

successful entrants will replace the dead firms, hence we have:
Oo-M=M,-A 9)

where A = / / A(,z)d(@,z) is the ex-ante probability of successful entry. ¢*(z) =
2/ 9*(2)

min{@;(fa,Aa,P), @; (fx,Ax,P)}. From equation (2), we see ¢*(z) = @ (f4,A44,P) if z4 <
1zy and ¢@*(2) = @5 (fv,Ax, P) if zg < Tzy. Then average profit earned by incumbents then is
I1/A.
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The labor for entrants L, is:

o-
L.=M,-F, = =M -—=TII

I<
S

I1
A

g

Therefore R =L, +II' = L, + L, = L. The total revenue is equal to total labor. Let r denote

the average revenue of incumbents, the number of incumbents M can be determined by:

m="2_ L 10
5 o(Il/A+ F/A) (19)
where F = [ [fa(1 = A(Q;(fa,Aa,P)lz) + fx(1 — A(QF (fx,Ax, P)[2)]A(z)dz.  F/Ais the

average fixed market cost of incumbents. Note that the distribution of incumbents is scaled

as A(@,z)/A. Appendix 1 shows an alternative way to find equation (10) using labor market.

The number of non-exporters is determined by:

= eate
Z2d<TZx fd7Ad,
while number of pure exporters determined by:
0;(faAa:P)
Mpe = A /zd>17zx /x (feAx,P) ¢,2)d(9:2)

With regards to equation (6), let ¢; = Ay P (@} (f4,Aq,P)) and @ = A P(@; (fr,Ax, P)).
(@, and @, are representative productivity across firms serving domestic market and firms
serving foreign markets conditional on (fy, fy,Aq,Ax) 2 la Melitz (2003). Therefore the
representative productivity of all varieties ¢y is denoted as:

& = (/ZMd(Z)-(,T);—l +A]ZX(Z) (@,)7)°! dZ) o

where M;(z) =M f%( F0AgP) Wd(p is the number of varieties from domestic firms

conditional on z and is also the number of firms serving domestic market while M,(z) =

A(92)
A

M f(;} (FoAnP) de is the number of imported varieties conditional on z and is also the
number of exporters in a symmetric tow-country model. M; = [.(My(z) + M(z))dz is the
total number of varieties for the domestic consumers. As in Melitz(2003), the price level
can be in turn expressed as P = M,l/lfc p(@r) = M,l/lfo/(p @;), which completes charac-

terization of the equilibrium. Welfare, equal to utility, is defined as:
W=R/PL=1/P (11)

Theorem 2 The average productivity of exporters (ordinary exporters and pure exporters)

can be lower than non-exporters.
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It is obvious from Fig 1 that some pure exporters and a portion of exporters have lower
productivity than non-exporters. Whether the average productivity of exporters is higher
or lower than non-exporters depends on relative amount of pure exporters compared with
non-exporters, which further depends on the joint distribution of productivity, fixed market
costs and demand shocks.

Example I: To quantitatively see that the average productivity of exporters can be lower
than non-exporters, we simplify the calculation by using a specific form of the distribution
as an example. Given a distribution A(¢,z) such that 1) marginal density distribution of
productivity @ is g(¢), 2) demand-adjusted fixed export cost z, is under distribution y(zy)
and 3) demand-adjusted fixed domestic cost z, is under distribution y(zy).

As widely used, productivity distribution is Pareto distribution on ( ?, o), with density
distribution g(¢) = 6 99(;)"9*1 and cumulative distribution G(¢), where @ is assumed very
small and 6 > 1. We also assume that distribution y(zy) = BZxﬁzx_ﬁ ~! with support on
(Zy,0) and y(zy) = BZd“z;a_l with support on (Z;,%0), B > 1 and ov > 1. We assume
TZy < Z4 to assure existence of pure exporters. These distributions tend to give a high
portion of pure exporters, thereby more likely giving lower average productivity of exporters
than non-exporters. Then in the equilibrium, average productivity of exporters and non-

exporters are (see appendix 2 for proof):

0 6+ ©
6-1 6+p—-1 P
6+ O6+B+a O

.=.7
6+B—160+B+a—1 P

Y, = 17,

ane -

Therefore, the ratio between average productivity of exporters and non-exporters is:

Yo 6 6+B+a—1 1Z
Y 6-1 06+B+a Z

The ratio is an increasing function with tZ,/Z;. And we can see

‘Pe<1 " TZX< I1+(B+a)/6

B, Zo S1rBrayje-1 ")

The lower Z, is compared to Z;, the larger portion of pure exporters in the market is.
So there exists distributions such that average productivity of exporters is lower than non-

exporters. ||
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4 'Trade Liberalization

4.1 From Autarky to Trade

In autarky, firms solely serve domestic market, so the average profit of firms conditional on

fixed export cost is determined as:

(o]

RRJ) = [ T, fasAas PIA(91) A0 = Fuk(9i (fuAas )
05 (faAdFa)

where P, is the price level in autarky. In autarky, fixed export cost and foreign demand shock
play no role on firms’ profit and cut-off productivity. We use A (fy,A4|fx,Ax) to denote the
conditional distribution on (fy,Ay),
AarAal o) = M foAaA)/ [ 4@A0a A
dd

Therefore the expected profit in autarky I1(P,) is :

1
() =5 [ k(0 Aa PO Aalfe A4 (Fa. ) (12

Equation (12) and equation (3) determine a unique price level P, because k(¢) is monoton-

ically increasing from zero to infinity.
Theorem 3 The effect of trade on overall productivity can be both positive and negative.

Proof: The expected profit in autarky IT(P,) in equation (12) is less than the expected profit
in open economy I1(P) determined by equations (3), (4) and (5). Since V(+) is a monotoni-
cally increasing function, we have:

P,>P

Therefore the plane @(f4,Aq,P,) is underneath the plane @;(f;,A4,P) shown as Fig 3.
From Fig 3, we see trade not only forces the least productive firms with relatively high
demand-adjusted fixed export cost (7z, > z4) out of the market, as shown in O space, but
also induces even less productive firms with relatively low demand-adjusted fixed export
cost (Tzx < z4) into the market pure exporters, shown as in PE space. The effect of trade on
overall productivity can be both positive and negative. ||

Example 2: Using the same distributions of productivity and fixed export cost as in
Example 1, the overall productivity in autarky and trade are (see appendix 3 for proof):

0 0+« Q]

¥y — . .
“"9-16+a—1 P, 1
61 0+
w_ 0 048 aipaiZ(%) 4B e
S 6—1 6 —1 0 (17.\0+B P
P sipralz) B
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Fig 3: Firm behavior from autarky to trade

Therefore the ratio between overall productivity after trade and autarky is:

0—1 '\ O+B 8

Y 0+ 9+a—1—6ﬁ3+a11(%) +ﬁ(%) a
= — 6+ P
Vo 64B-1 Ora o ()P g P

Because 0 < TZ,/Z; < 1, it is straight forward that

im X _0and lim . _1HBa+0) A
12,/ 24—0 ¥y 1z )21 Y, 1+B/(+6—-1) P

Because P, /P is larger than 1, average productivity after trade can easily be higher than in
autarky as 7Z,/Z; becomes higher. However as tZ,/Z; becomes lower, there are higher
portion of pure exporters, leading to lower overall productivity than in autarky. ||

In the open economy, the opportunity for some firms to get extra profit by exporting

makes the competition for labor more intensive than in autarky, thereby bidding up the real
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wage. The least productive firms which cannot export due to high demand-adjusted fixed
export cost, attributed to low foreign demand or high fixed export cost, are not able to afford
the higher wage in domestic market. Therefore they are forced out (O space in Fig 3). Less
productive firms can still afford the new wage and will serve domestic market only (NE
space). High productive firms will serve both markets (OE space).

The interesting areas in Fig 3 are spaces PE and S, where firms have a relative lower
demand-adjusted fixed export cost than fixed domestic cost. In PE space, firms cannot
survive in domestic market in autarky, but after trade they are induced into the foreign market
as pure exporters. In S space, these firms can survive in autarky, but they cannot earn profit
in domestic market due to higher wage after trade. However they can switch to be pure
exporters due to relative low demand-adjusted fixed export cost. The effect of trade on
overall productivity is ambiguous. The outcome depends on distribution A(¢,z), which

determines the portfolio of firms that exit and enter the market.
Theorem 4 The effect of trade on welfare is always positive.

Proof: According to equation (11) we know welfare in autarky and after trade as:

1 1
WQZF and W:F (13)

a

Together with inequality shown in Theorem 3, P, > P, we have W, < W. ||

The effect of trade on the overall productivity can be positive or negative, but the welfare
gains from trade is always positive. This indicates that the dominant source of trade gains

here is the access to more varieties.

4.2 A Decrease in Fixed Export Cost

If fixed export cost of a single firm is changed, it has no effect on the distribution of fixed
export cost. In such case, the effect on this firm is straight forward from Fig 1. Here we
consider a decrease in fixed export cost across all firms due to some beneficial export shocks.
For example, development of Internet facilitated the market searching and negotiations of all
firms in the foreign market, the opening of embassy gives all firms easier access to foreign
information, enlargement of EU in 2004 weakened regulatory environment when German
firms exporting to Poland and vice versa. Next we study decrease in fixed export cost in form
of movement of the conditional distribution of fixed export cost. Fig 4a shows an example
by assuming that there is only one intersection between the ex-ante and ex-post conditional
distributions.
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————— Ex-ante distribution ———— Ex-post distribution

Fig 4a

Fig 4b

Fig 4: Movements of distributions

Theorem 5 Suppose there is only one intersection between the ex-ante and ex-post con-
ditional distributions of fixed export cost, then the decrease in fixed export cost will force
the least productive pure exporters and non-exporters out of the market, and force the least

productive ordinary exporters to be either pure exporters or non-exporters.

Proof: We have pointed that, instead of cut-off productivity ¢; (f;,A;, P), mi(@, fi,Ai,P) =0

can alternatively determine cut-off fixed market cost f;(¢,A;,P), i € {d,x}. In particular,
£5(0,Aq,P) = (AqP/©)° " and f(9,A,,P) = (A,P@/©7)° . Then the firms with fixed

market cost lower than the cut-off will serve the markets. Therefore, the expected profit de-
termined by equation (4) can be expressed as II(P) = [, 4, 4, T(P|Q, A4, Ax)A (9, Aq, Ax) d(@,Ad, Ax),
where A(@,Ay,Ax) = [ » A(9,2)d(fa, fx) is the marginal distribution. Conditional on
(¢,A4,Ax), profits in domestic and foreign markets will be £ (@,A4,P) — f; and f (@,Ax, P) —

S« respectively. Hence we have

fd*(q):Advp) «
n(P|lQ,Ag,Ax) = /o (f1(®,Aq,P) — fa)A(fa|l@,Aa,Ax)dfy

fi(9,AxP) i
+ /0 (FH(9.ArP) — fOA(fil@,Ad,Ax)d S

where A (fy|9,Aq,Ax) and A(fy|@,Ay,Ay) are conditional distributions. Equilibrium is de-
termined by equation (3). We have shown that IT(P) is an monotonically increasing func-
tion. Here a decrease in fixed export cost across firms will shift conditional distribution
A(fxl®,Aq,Ax) while leaving A (fy|@,Aq4,Ax) and A(@,A4,A,) unchanged. Suppose there is
only one intersection between the ex-ante and ex-post conditional distributions of fixed ex-
port cost, T(P, fu, fx|@,Aq4,Ax) Will become higher. The reason is that the density of higher

16



export profit is higher while the density of lower export profit is lower. As a result, II(P) is
higher. Therefore price level P is decreased, leading to higher cut-off productivity for both
domestic and foreign markets. As shown in Fig 5, the least pure exporters and non-exporters
are forced out of the market,while the least productive ordinary exporters are forced to be

either pure exporters or non-exporters. ||

A decrease in fixed export cost across firms raises average profit and intensifies the
competition for labor, thereby bidding up real wage. As a result, the least productive firms
are forced out of the market and some firms that serve both markets exit the non-profitable
market. These effects are shown in Fig 5. The planes of cut-off productivity move up. The
least productive firms with relative low demand-adjusted fixed export cost that serve both
markets exit domestic market and become pure exporters, while the least productive firms
with relative high demand-adjusted fixed export cost exit foreign market and become non-
exporters. After a decrease in fixed export cost, overall productivity is increased as least
productive firms exit. Meanwhile, according to equation(13) welfare is improved because
price level P is decreased.

If here is more than one intersection between the ex-ante and ex-post conditional distri-
butions of fixed export cost, it will be ambiguous that whether shifting the distribution raises
or decreases conditional expected profit w(P|@,Ay,A,), the expected profit II(P) as well as
price level P.

4.3 A Decrease in Variable Export Cost

Theorem 6 A decrease in variable export cost T will force the least productive firms out of
domestic market, allow more firms export and induce firms which are otherwise non-active

or ordinary exporters to be pure exporters.

Proof: Equilibrium determination (3) can be written as II(P, 7) = F,6. Hence we have:

on(P
P anpr)/or _ﬂérk)l(z) dz

dr ~on(P
dt OII(P,7)/dP i na( |Z)7L(z)dz
- OP
According to equation (8), we have
on(Plz) 1 9@ (fr,Ax, P)
a,c - ka((px(fXaA)hP)) a,L_ <0
dn(Plz) _ .., 99, (fa,Aq,P) . 995 (fr,Ax, P)
T fak ((Pd(fdaAdaP»T"‘ka (q)x(fxanaP))T>0

17



(Px* (f.r: Ay, P)

W

@Eﬂfd: Ad! ‘D)

[

/1;—1
,ﬁr{‘f]

Ax

fl,-'rfﬂ'_lrl

101
e O o i N

il ]
L] 1

b ! Ad A.r
1

1/{og—1
fd flo-1)
Ag

Fig 5: A decrease in fixed export cost

Therefore, dP/dt > 0. A decrease in variable export cost T will decrease the price level
P, which will increase cut-off productivity in domestic market to force the least productive
firms out of domestic market. However, to see the effect of 7 on cut-off productivity to
export, we assume P/T = r, equation (2) becomes @} (fy,Aq,P) = ¢;(f4,Aq,1) = O/(r7)-

7l 1) . 1/(c-1)
/7 Ay and 91(F1.AwP) = 9 (frAer) = O/rfi
functlon of r, t(P|z) = m(r|z). Therefore, we have

/Ax. Equation (8) becomes a

d A
na(jz) _ fdk/(fp;;(fd,Ad,r))W 0

(9 a * ’A ’ / * a ;Ck X7Ax,
na(:k) ] fdk%(p;(fd’Ad’r))W +ka(<px(fx,Ax,r)>W>o

Equilibrium determination (3) can be written as I1(r,7) = F,8. Hence we have dr/dt =
—(dII(r,t)/d7)/(dI1(r,T)/dr) < 0. Therefore, the cut-off productivity to export is de-
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creased by a decrease in variable export cost, allowing more firms export and induce firms

which are otherwise non-active or ordinary exporters to be pure exporters. ||

A decrease in variable export cost will make firms that serve foreign market get more
profit, thereby increasing the demand for labor. The real wage will be higher. So the least
productive firms in domestic market will be forced out of domestic market. As shown in Fig
6, the plane of cut-off productivity for domestic market is shifted up. Therefore, low pro-
ductive non-exporters exit the market while low productive ordinary exporters with relative
low demand-adjusted fixed export cost exit domestic market and solely export. However,
even though the real wage is higher, the exporters still benefit from a lower variable export
cost in the foreign market. The plane of cut-off productivity to export becomes lower to
induce more firms to export. In particular, some firms with relative low demand-adjusted

fixed export cost will become pure exporters, which are otherwise non-active.

5 Innovation

If a single firm adopts an innovation to have higher productivity, it does not affect the equi-
librium. Here we consider an innovation across all firms, e.g. a new computer technology.
The productivity of all firms become higher because of the innovation. As a result, the con-
ditional distribution of productivity is changed. In this section, we assume innovation shifts

the conditional distribution of productivity to the right. An example is given in Fig 4b.

Theorem 7 Suppose there is no or only one intersection between the ex-ante and ex-post
conditional distributions of productivity on (¢*, ), where @* = min{ @} (fa,Aa,P), 03 (fx,Ax,P)},
then innovation will force the least productive pure exporters and non-exporters out of the
market, and force the least productive ordinary exporters to be either pure exporters or

non-exporters.

Proof: Rearrange equation (7) to get:

k) = [ ()7 = 112(pl)de

Suppose an innovation shifts the productivity to the right, if there is no intersection
between the ex-ante and ex-post conditional distributions of productivity on (¢@*, ), e.g.
widely used Pareto distribution, the density of any productivity higher than ¢* becomes
higher. As aresult, k(@ (fs,Aq,P)) and k(@; (fx,Ax, P)) become higher. If there is only one
intersection shown as in Fig 4b, the density of higher value of [(£)°~! — 1] is higher while
the density of lower value is lower, x € { @} (f4,A4,P), 9; (fx,Ax,P)}. Hence k(@ (f4,Aq,P))
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Fig 6: A decrease in variable export cost

and k(¢}(fy,Ax,P)) become higher as well. Therefore (P, ¢|z) in equation (5) becomes
higher, so does the expected profit IT(P). Therefore, price level is decreased, leading to the

same results as a shift of conditional distribution of fixed export cost in Theorem 5. ||

Innovation will increase the average productivity of incumbents and increase the aver-
age profit, thereby intensify the competition for labor. Real wage is increased. The least
productive pure exporters and non-exporters will be forced out of the market, while the least
productive ordinary exporters will become either pure exporters or non-exporters. The ef-
fect of innovation is channeled through active firms. The distribution of non-active firms,

i.e. firms with productivity lower than ¢* makes no difference to the results.
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6 Conclusion

This paper has analyzed why some firms become pure exporters. These pure exporters
are especially relevant in developing countries due to their trade regimes and patterns of
participating globalization. Ordinary exporters, pure exporters and non-exporters co-exist,
which can be theoretically explained with heterogeneity in productivity, fixed market costs
and demand shocks. A firm solely exports if it has lower demand-adjusted fixed export cost
than demand-adjusted domestic cost and its productivity level makes it profitable in foreign
market but non-profitable in domestic market.

The paper shows that exceptional exporter performance in productivity is no longer en-
sured and productivity gains from trade can be negative. The results are subject to how
many pure exporters in the market, which is revealed by the joint distribution of productiv-
ity, fixed market costs and demand shocks. This paper implies the variation of distribution
across countries may bring different effects of trade and trade gains. This paper also explores
how trade liberalization (in terms of decreasing fixed and variable export cost) and innova-
tion affect cut-off productivity, and consequently affect firms’ entry and exit in the market.
The decrease in fixed export cost and innovation are studied by shifting the distributions of
fixed export cost and productivity.

Although this paper shows overall productivity is affected ambiguously by trade, the
welfare gains from trade is always positive due to the access to more varieties. This paper
introduces heterogeneous fixed export cost, but ignores that the firms with high enough fixed
export cost may select to invest in foreign market directly. The heterogeneity of fixed export
cost provides a potential unified framework to include foreign direct investment, which is

an interesting area in the future study.
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Appendix

Appendix 1: An alternative way to find number of incumbents M

The distribution of incumbents is A (¢,z)/A, so the conditional distribution of productivity
on z is A(¢|z)/A. Labor for incumbent to serve the domestic market is f; +¢q/¢@ = f;+
prq = fa+op(ny+ f4) = (6 — 1)y + o f;, where ¢ is the output in the market. By
analogy, the labor used to export is (0 — 1)7, + o f;. The total labor for incumbents L, is

//(P Mg+ f M M(P’@d((P,Z)
+// oc—)m+of M (i’z) d(9,2)

Combine with equation (4) and (5), we get

where
F= / (1= A(@h12) + £e(1 — A(9}[2)]A(z) dz

The labor for entrants L, is:

oM
A

MII
A

Le=M, F, =

o)

Then total labor L is: Iy
L=L,+L,= X-(GH—}—GF)

This equation determines the number of incumbents as shown in equation (10).

Appendix 2: Average productivity of exporters and non-exporters

The ex-ante probability to successfully enter the market A is determined as:

A= / / g(0)Y(z) W(za) d(Q,24,2x)
2ds2x J ©* (24,2x)

where ¢0*(z4,2¢) = min{@}(z4), Qs (zx)}. According to Fig 1 or equation (2), *(z4,2x) =
¢ (zq) if zg < Tz and ©*(zx,24) = @} (zx) if z4 > T2, The distribution of incumbents is then

8(@)v(zx)W(za)/A.
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Therefore the average productivity of exporters can be denoted as:

/ / q)g((P)Y(ZX)W(Zd)Md((P,Zd>Zx)
Zd:%x J QF (2x) A

/ / 2(0)y(z)w(za) Md(.20.2)
Zdy%x <Pg<§zx) A
©g(0)Y(zx) ¥ (zq) depdzydzg

24 Y 2x Y 95 (2)

[ [ 0= 66w dad

Y, =

In equilibrium, P is determined. Together with equation (2), we can get:

/ oy ( Zx Y(zx) dzx

Y, = .

/%m>ﬂmm

6—1 6+f—1 P

Average productivity of non-exporters is :

ool )‘I/(Zd)
Md((P7Zd7Zx)
q]ne — /TZx>Zd /(pd(PZdZ
/ /X W<Zd)Md((paZdyzx)
TZx>2d (pd Zd
(px Zx
/ / / (zx)W(zq) dpdz,dzy
2d Zd/T (Pd Zd

lgzm%a-ﬁmmmmmamm@

In equilibrium, P is determined. Together with equation (2), we can get:

"Pne -

2d Y 2d T d

? [ ] 0= ez wiea) dadza
2d Zd/’L'

6+ B  6+B+a -92
T 6+Bp-16+B+a—1 P

Appendix 3: Average productivity in autarky and trade

In autarky, the ex-ante probability to successfully enter the market A, is

“‘L@@ )d(9,24)
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The the average productivity in autarky is:

/Z/(P (P)l: )Md((pZd)

/Z ) /(P D:(Zd) Pg(9)y(za) dpdzy
/ (1 G(9;(za)))¥(z4) dza

2d
0 0+« Q]

¥, =

As we used in appendix 2, A = / / )g((p)}/(zx) V(z4)d(@,24,2¢), and @*(zy,24) =
Zdvz)c * Zd,Zx
¢ (zq) if zg < T2y and @*(zy,24) = @ (zx) if zg > Tz,. Then the average productivity after

trade can be expressed as:

/ / q)g((P)Y(Zx)W(Zd)Md(%Zd,Zx)
2x5%d Z)mzd

/ / Y(2x) W (za) d@dzydzy + / 20)W(z4) dedz,dzy
T >2y (p T <Zgq Zx

/rz >zq (1= ((Pd (24)))V(2x) W (z4) d@dzrdzy + (1= G(o¢ (20))) ¥(22) W (2a) d@dzydzg

Tx<Zg

oo oo Zd/T
0 / §D§(Zd)1_9Y(Zx)‘l/(Zd dedZd—i-/ / or ( Zx - Y(zx)W(zq) dzxdzy
Zq Zd/f

0—1 24/T
/Z 0;(2a) " V(zx) W(za) d@dzedzy + /Z / 0} (z2) O ¥(20) W(za) dpdzedzg
d Zd T d
1-6-BB -6 —B B 6 0
0 ®9+[3+a 124 Zx Tﬁ+(e+ﬁ+af‘1%(1 0— ﬁ)Z zith - = g ﬁ)Zl T
6—1 P 6-8,8 aB -6-B,p B
aipTals L TB+(9+ﬁ+a)( e e e B)Z 78

0—1 +B
0 0+ %Zd(zj) +BtZ: @

1 _ NZY P
06—1 6+p—1 6+7")’0+(X(TZ£) +B P
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