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Abstract

In this paper, I investigate the welfare effects that developed countries ex-
perience after productivity improvements occur in their emerging trading part-
ners, using a two-country model featuring pro-competitive effects of trade and
asymmetries in technology. I model the technology advantage of the developed
country, assuming that the productivity distribution its firms draw from stochas-
tically dominates that of the emerging country. Calibrated to match aggregate
and firm level statistics of the US economy, the model predicts that the coun-
try with better technology has a higher productivity cutoff level, higher average
productivity and higher welfare. Productivity improvements in the emerging
country generate selection and raise welfare everywhere, with both the selection
effect and the positive welfare effect being stronger in the emerging country. Fi-
nally, trade liberalization is associated with more selection and higher welfare in

both the developed and the emerging country.

Keywords: Asymmetric Countries, Productivity Improvements, Welfare,

Endogenous Market Structure

JEL Classification: F12, F62, 033, 131

1 Non-technical summary

In a world characterized by a more rapid spread of technology across countries, by

falling trade costs and barriers, and by concomitant productivity improvements in



many emerging countries, some questions have become of fundamental importance.
Should developed countries welcome a productivity improvement in their emerging
trading partners? And, how does trade liberalization affect countries having a different
technology? These are very important questions for many countries of the European
Union (EU) in the light of the EU enlargement towards East and in the Balkans.

Using a static trade model and a numerical calibration based on aggregate and firm
level data of the US economy for the period 1999-2004, I find that productivity im-
provements in emerging countries increase welfare of their developed trading partners.
The model also predicts that a reduction in trade costs symmetrically raises welfare in
both the emerging country and the advanced country.

The model I use features two important properties. First, trade liberalization affects
the degree of competition in the product market. In this setting, trade liberalization
reduces firms’ mark-ups and forces the least productive firms to exit the market as result
of a greater product market competition. Second, I consider a framework with only
two countries and assume that one of the them has a better technology than the other
(stochastically better productivity distribution its firms draw from). This assumption
implies that firms in the developed country are on average more productive. In the
described world, welfare is a positive function, among other factors, of the average firm
productivity and a negative function of the productivity gap.

In this setting, a productivity improvement in the emerging country generates two
effects in both the developed and the emerging country. First, it increases welfare
by reducing the productivity gap between the emerging country and the developed
country. Second, it generates a selection effect (i.e. it forces the least productive firms
to exit and increases the average firm productivity), thus further increasing welfare.
Not surprisingly, both the selection effect and the positive welfare effect are stronger
in the emerging country.

This paper suggests a wide scope for empirical investigations by shedding light
on new channels through which welfare can be affected in presence of productivity
improvements. In particular, they show that productivity improvements in emerging
countries might generate positive welfare effects in both the emerging and the developed
country directly (through reduced productivity gap) and indirectly by generating a
selection effect. They also show that a reduction in trade costs generates a symmetric
positive welfare effect in both the emerging and the developed country.

Finally, these results entail important policy implications. They suggest that ad-
vanced countries should not fear productivity improvements in their emerging trading
partners and that by eliminating trade costs and barriers they can experience even

larger welfare gains.



2 Introduction

Recently, a new line of research revived a classic debate in international economics
about the welfare effects developed countries experience after productivity improve-
ments occur in their emerging trading partners. This interest is driven by a series of
recent developments in the world economy, such as a decline in trade costs and barriers,
and an increase in market accessibility and in the spread of technology from the North
to the South.

Some of these studies rely on traditional trade models based on comparative ad-
vantage. Using a Ricardo-Mill framework, [Samuelson (2004) simulates the effect on
welfare in the US of a technology improvement in China, induced by imitation in the
good in which the US previously had a comparative advantage. Results show that an
expansion in China’s labour productivity harms the US by causing a permanent loss
in per capita real income. Jones and Ruffin (2008) show that under certain demand
conditions and for a given range of relative country size, an advanced country benefits
from an uncompensated technology transfer to a less advanced country. Paradoxically,
this happens in the sector in which the advanced country has its greater comparative
advantage.

A number of empirical studies based on industry-level data have tested the pre-
dictions of such models. Bitzer et al (2008) test the predictions of Samuelson’s paper
for a group of OECD and developing countries, finding that knowledge spillovers from
advanced to less advanced countries have a negative impact on output in the ad-
vanced countries. They also find that this negative effect is especially strong when
knowledge transfer occurs towards China. Using a Ricardian-Heckscher-Ohlin model,
di Giovanni et al (2011) find that the welfare effects generated by a productivity im-
provement in China substantially change across regions: most Asian countries (e.g.
Malaysia and Taiwan) experience large positive welfare effects, whereas for many Latin
American countries (e.g. Honduras and El Salvador) the welfare effects are negative.
Finally, [Levchenko and Zhang (2011) find that changes in developing countries’ com-
parative advantage have virtually no impact on OECD countries, with a median welfare
impact of zero and a very narrow range of variation across countries (from -0.2% to
+0.6%).

Other contributions have emphasized the importance of specific dimensions that
have been neglected in traditional trade models. In a recent paper, [Demidova (2008)
highlights the role of “technological potential” in trade, which consists in the distribu-
tion of productivities that firms in each country draw from and the impact of this on
competitiveness in the market. Demidova shows that if countries have different pro-

ductivity distributions in terms of hazard rate stochastic dominance (HRSD) and in



absence of specialization, then productivity improvements in one country raise welfare
there but reduce that of its trading partner. Using a model featuring inter-industry
trade, intra-industry trade and firm heterogeneity, [Hsieh and Ossa (2011) capture pro-
ductivity growth externalities through changes in the gains from comparative advantage
(terms-of-trade effects), and through changes in the gains from increased variety and
increased industry productivity (home market effects). They estimate China’s produc-
tivity growth at the industry level, and quantify the welfare effects for China and the
rest of the world generated by an increase in China’s productivity. They find that only
3% of the worldwide gains of China’s productivity growth spills over to other countries.
Their analysis also reveals that some countries experience positive welfare effects (e.g.
Japan and United States), whereas others experience negative effects (e.g. Russia and
France).

This paper fits into this new line of research, proposing a novel framework to an-
swer this classical question. I use an industry model with heterogeneous firms based on
that of Impullitti and Licandrad (2013), where trade liberalization has pro-competitive
effects. Impullitti and Licandro use an oligopolistic framework to obtain an endoge-
nous market structure, following a class of static trade models where the response of the
market structure is driven by the strategic interaction of firms (Brander and Krugman,
1983; [Venables, [1985; Nearyl, 2002, 2009). This is a more general framework than that
proposed by Melitz and Ottaviano (2008), where the endogenous market structure is
obtained by combining a particular form of preferences with a monopolistic competi-
tion framework. In Impullitti and Licandro, when an economy moves from autarky to
trade, the number of firms operating in each local market doubles, thereby increasing
product market competition. In this setting, trade liberalization generates two effects:
a reduction in markups with a decrease in the inefficiency of oligopolistic markets,
followed by an increase in firm’s incentive to innovate (direct competition effect), and
a selection effect (selection effect of competition), since the least productive firms exit
the market as result of a greater product market competition. In my paper, there
are two main differences with respect to Impullitti and Licandro (2013). First, I use
a static version of their model, without innovation and growth. Second, I consider
a model with only two countries that differ in their “technological potential”. T am
using the same definition of “technological potential” as introduced by Demidova, i.e.
the productivity distribution firms in each country draw from. In particular, I assume
that one of the two countries has a higher technological potential (better productivity
distribution in terms of HRSD) than the other. This implies that firms in the country
with higher technological potential have a better chance of drawing a higher level of

productivity than firms in the other country, for any given level of productivity. Using



a static model with endogenous market structure and only two countries having dif-
ferent technology allows me to analyse in a tractable framework the welfare effects of
productivity improvements in emerging countries, where new interesting mechanisms
are at work. Although I use the same definition of “technological potential” as intro-
duced by Demidova, my model is substantially different. Demidova uses a monopolistic
competition model with heterogeneous firms based on Melitz (2003) to identify a tech-
nological potential effect. In this paper, I explore instead the properties of a new model
where trade liberalization has also pro-competitive effects, and where welfare is affected
through different channels.

My model provides new predictions on the welfare effects generated by productivity
improvements in emerging countries. It shows that in a world where trade has pro-
competitive effects and all firms export (i.e. without fixed export costs), productivity
improvements in emerging countries might be beneficial for both the emerging and the
advanced country.

The paper starts with the description of the closed economy case. I show that in
equilibrium a better technology leads to a higher productivity cutoff level and higher
average productivity. By means of a simple calibration based on firm-level and aggre-
gate statistics of the US economy, I also show that welfare is lower in the emerging
country and decreasing in the technology gap. The second step consists in deriving the
open economy equilibrium in a world with two countries having different technologies.
[ assume that one of the two countries (home) has a higher technological potential
(better productivity distribution) than the other (foreign). The two countries engage
in costly trade (iceberg type) with no entry costs in the export market. By means of a
numerical simulation, I find that the advanced country has a higher productivity cutoff
level, higher average productivity and higher welfare. Productivity improvements in
the emerging country generate a selection effect and raise welfare everywhere. However,
both the selection effect and the positive welfare effect are stronger in the emerging
country than in the developed country. Finally, I simulate trade liberalization scenar-
ios for a given productivity gap, finding that a reduction in trade costs leads to more
selection and increases consumers’ welfare in both the developed and the emerging

country.

3 The model

3.1 Preferences

In the economy, there is a continuum of consumers of measure one. Two types of

goods are produced: a homogeneous good, taken as the numeraire, and a composite
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good produced with a continuum of varieties. Each consumer inelastically supplies one

unit of labour and has the following utility function

U=InX+ plnY (1)

Y is the homogeneous good produced under constant returns to scale: a unit of
labour can be transformed one-to-one into the homogeneous good. The differentiated
good X is produced with a continuum of varieties of endogenous mass M € [0, 1]

according to

X = ]M x2dj)a (2)

where 1/(1 — «) is the elasticity of substitution across varieties, with o € (0,1).
Each variety is produced by n identical firms according to the following production

technology (I omit index j and identify the variety with its productivity)

Flg+ =y (3)

where y represent inputs, A > 0 is a fixed production cost and Z71q is the variable
cost of the firm producing variety j with productivity Z. The representative house-
hold maximizes utility subject to its budget constraint. The corresponding first order

conditions are

Y = BE (4)
E
i =2 (5)

where p; is the price of variety j and F' = fOM pjz;dj is the total household expen-
diture on the composite good X. Log preferences imply the total expenditure on the
homogeneous good to be /3 times total spending in the composite good. Equation ()

corresponds to the inverse demand function of variety j € [0, 1].

3.2 Production

Firms producing the same variety compete a la Cournot and maximize their profits,
taking as given the production of their competitors z. Firm m producing variety j

solves the following problem



g = [(Pmj = Zmj) s — A (6)

st.
E a—1
Pmj = ﬁxmj
rT=2+¢q

The corresponding first order condition is (let us suppress indexes m and j to sim-
plify notation)

St (7)

where 0 = (n — 1 + a)/n is the inverse of the markup that firms charged over the

marginal cost. Firms producing the same variety are symmetric, implying © = nq. The

demand for variable inputs is obtained substituting () into (2]) (See the Appendix for

the derivations)

g = e~ 8
g =0 )
where
M
2=y [ = )
z—M zdj
0

(&3

is the average productivity, e = E'/(nM) is expenditure per firm and z = Z1-o.

3.3 Equilibrium in a closed economy

Profits can be expressed as a linear function of the relative productivity

z z
—)=(1—=0e=— A 10
w(5)= (1~ )e (10)
Let z* be the cutoff productivity making firms’ profits equal to zero. Solving for e,
I derive the exit condition (EC) which denotes a negative relation between e and z*
1z
e = A\—— 11
1—6z (11)
Let us assume that there is a mass of unit measure of potential varieties of which

M € [0,1] are operative. Non operative varieties draw their productivities from a



common distribution I'(z), which is assumed to be continuous in (z,,, 00), with 0 <
Zmin < 00. Since any entering firm drawing a level of productivity below z* will
immediately exit, the equilibrium density distribution u(z) is given by

f(z) ; *
ey 2
0 otherwise

uz) =

The average productivity can now be written as a function of the productivity cutoff

Z*

1

ﬁ/zf(z)dz (12)

Z(Z*)ZI—TZ

z*
Irrespective of their productivity, varieties exit the market at rate J. In a stationary
equilibrium, in any period, the mass of new successful entrants should exactly replace

the firms who face the bad shock and exit, hence

(1 - M)(1-T(z") =M (13)

From (I3) the mass of operative varieties is

1-T(z%)
= 14
SR P Ve 14
The market clearing condition (MC) for the homogeneous good is
M M
n/yjdj+Y:n/z Y+ Ndj +BE =1 (15)
0 0

After changing the integration domain from sector j € [0, 1] to productivities z €

[2%, 00], the market clearing condition becomes

e}

/ 002 + Alu(z)dz + e =

2%

i (16)

Since [ p(z)dz = [ (z/z)u(z)dz = 1, after integrating over all sectors I obtain

S
= oTE (17)

Equation (I8]) denotes a positive relation between e and z*. Assumption (1) guar-
antees the existence of a stationary equilibrium.

Assumption 1 The entry distribution satisfies, for all z,

8



Figure 1: Equilibrium in closed economy

I MC

zZ(z) — z < 1-T(2)
2(z) T 2f(2)

Assumption 1 makes z*/z(z*) increasing in z* and therefore the (EC) curve de-
creasing in z*.

Figure [Il provides a graphical representation of the equilibrium. An increase in the
degree of competition (a reduction in the markup 1/6), produced either by an increase
in the substitutability parameter v or in the number of firms n, shifts both the (EC)
and the (MC) curves to the right. Consequently z* increases, therefore reducing the
number of varieties M (z*), whereas the effect on e is ambiguous. In fact, depending
on the relative strengths of the shift of the two curves, e can increase or decrease.

Using (), @), @), and (@), I derive the indirect utility function as a measure of

consumers’ welfare

U = In(0E(Mz)=") + BIn(BE) (18)

with o € (0,1). Welfare in each country depends on the inverse of the markup 6,
on the number of active varieties M, on the average productivity z and on the total

expenditure in the composite good E.

3.4 The effect of a better productivity distribution

In this section, I analyse the effect of a better productivity distribution on the equilib-
rium, without making any specific distributional assumption. Two closed economies

are compared, assuming that one of them (home) has a better technology than the



Figure 2: The effect of a better productivity distribution

A
e

other (foreign).

Assumption 2: The productivity distribution in the home country, I'y(z), domi-
nates the productivity distribution in the foreign country, I'r(z), in terms of hazard rate

stochastic dominance (HRSD), Ty (.) =, Ur(.), if for any given level of productivity z

fu(z) fr(2)

Assumption 2 implies that for any given level of productivity z, firms in the home
country have a better chance of drawing a level of productivity above this level than

firms in the foreign country.

Proposition 1 Under Assumption 2, for any given level of z, ECy > ECp and
MCy < MCp, thereby implying zj; > 5.
Proof See the Appendix.

FigurePlprovides a graphical representation of the equilibrium with the home coun-
try having a higher technological potential than the foreign country. In Section 4, I
show through a numerical calibration that welfare is higher in the home country. I also
show that welfare in the foreign country falls as the productivity gap increases (see
Figure 3]). Intuitively, firms in the home country are on average more productive and,

in absence of trade, they face the same markup than firms in the foreign country (See

equation (I8).
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4 Open Economy

Consider a world economy with two countries that have the same preferences and
endowments as described in the previous section, but with different technologies. The
home country has a superior technology, modelled in the form of a better productivity
distribution its firms draw from in terms of HRSD. Trade costs are symmetric and of
the standard iceberg type: 7 > 1 units shipped result in 1 unit arriving. There are no
entry costs in the export market, so that all firms sell both to the domestic and to the

foreign market.

4.1 Equilibrium characterization

Assumption 2 implies that there is no perfect overlap between the varieties produced
in the two economies. Firms in sector j in country i, indeed, might decide given their
draw to exit, while their rivals in the other country might find convenient to stay in the
market and produce. Thus, firms in sector j in country i face two possible scenarios:(i)
they might be the only ones producing variety 7, therefore serving both the domestic
and the foreign market; (ii) they might produce variety j in competition with firms
located in the other country, sharing with them both the domestic and the foreign

market.

4.1.1 First scenario: variety j is produced only in the home (foreign) coun-

try

Let us consider the case in which variety j is produced only by firms in the home
country. Let qggy and qgpr be the quantities of variety j produced for the domestic
and the foreign markets respectively. Each firm in the home country solves a problem
which leads to the following first order Condition

[(a = 1)% +1lpn = i (19)
[(a - 1)?—; + 1pr = i (20)

Variables vy and xp represent the total output offered and py = Ey/(X&x% )
and pr = Ep/(Xg&x% ') are prices of variety j in the domestic and in the foreign

market respectively. Firms in the home country entirely satisfy both the domestic and

IThe Appendix provides details of derivations.
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the foreign demand, implying g = nggy and xr = nggr. The resulting demand for

variable inputs is

QuH + TqHF

e (21)

H

where ¢ = [((a — 1 +n)/n)(1 4 7)] is the inverse of the average markup faced by a
firm in the home country in both the domestic and the foreign market. Not surprisingly,
the average markup corresponds to the markup faced by firms in the closed economy
times (1 + 7), which takes into account the transportation costs for the quantities sold
into the foreign market. Profits of a firm in sector j in the home country are

(L) = (147 —y)e L — (22)

ZH ZH
The specular case is when variety j is produced only in the foreign country. In this
case, profits of a firm in the foreign country producing variety j are
ZF

me(Z0) = <1+T—¢)e;—i — A (23)

4.1.2 Second scenario: variety j is produced in both countries

The second scenario occurs when variety j is produced in both countries. In this case,
firms in sector j in country ¢ share the market with their rivals in the other country,
and their profits are a function of the relative productivity gap 7; in that sector. The
relative productivity gap is defined as

_ Gr

Vi
ZjH

0 < v; < oo, with cumulative distribution G(vy) and a density g(v) (I keep on
omitting index j, however each variety is now associated with two levels of productivity,
one in the home country and one in the foreign country). Let qyy and gyp be the
quantities of variety j produced for the domestic and for the foreign market by firms
in the home country, and grr, and gry the quantities produced for the domestic and
the foreign market by firms in the foreign market.

A firm in the home country producing variety j solves a problem which leads to the
following first order condition

(o= D 4 1]py = L (24)

TH ZH

2The Appendix provides details of derivations.
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[(a - 1)2{—; + lpr = i (25)

the corresponding first order conditions for a firm in the foreign country are

[(a = 1)Cf—F + 1pr = Zi (26)
[(a - 1)% + 1pn = % (27)

Using Zp = 42y and the first order conditions, the domestic and the foreign markups

can be expressed in both countries as a function of the relative technology gap ; =

vJ

11—«
«a

a—142n, %5
Oup = 28
e (28)

a—1+2n YT
Onr = (—

) (29)

n 14+ ~7
a—142n 1
Opp = 30
br = T (E) (30)
a—14+2n, 7
Oy = 31
i = T () (31)

Since firms in the home country and firms in the foreign country have different
marginal costs, they face different markups both in the domestic and in the foreign
market. Furthermore because of trade costs, firms located in the same country face
different markups for the domestic and the foreign market. For any given level of
productivity gap, the following inequalities hold: 0y y < Ogr and Opp < Opg.

The demands for variable inputs in the home country and in the foreign country

are
QuH + TqHF _ XHeé (32)
ZH ZH
qrr + TqrH z
= Xpe— (33)
ZF ZF
where

13



_ Ja—-142n 1 5 Y(a=14n)—1n A1(a—=14+n)—n
XH—{ no {a-1) (&+r)[ T TH

_ Ja=142n_ 1 1 a—14+n—T1An a—14n—ny
XF—{ n (a-1) (1+w7)[ T

Differently from Impullitti and Licandro (2013), xx and xr do not coincide with

the inverse of the average markups as, due to asymmetry, total supply in country i,
x; = n(qi +qu), does not correspond to total quantity produced there, Q; = n(qi; +qu),
with ¢ # [.

The inverse of the average markup faced by firms in the home country and in the
foreign country is a weighted sum of the domestic and of the foreign markup, where
the weights are given by the relative quantities produced for the domestic and for the

foreign market respectivel

gur a—1+2n, % Tqgr o—1+42n, AT
brar = | )+ ] e
qHH + qHF n Y+T qHH + qHF n 14+A~71
drF a—142n 1 Tqryg o —14+2n, 71
0p [ (—L (—)|  ©)
qrr + qro n 1+97"  qrr+qru n y+T

Profits for a firm in the home country and for a firm in the foreign country are

m(2) = (A= Xmez = A (36)
mp(2) = (B = xr)ez- — ) (37)

where

A=ty L+ 1) ((a =1+ n)7 —n)]

B = ys [+ 7) (= 1+n) = 4n)]

4.1.3 The equilibrium conditions

Firms in the home country and in the foreign country face these two events with
different probabilities. Therefore, the profit function of a firm in sector j in country ¢
is a weighted sum of the profits obtained in these two events, where the weights are
given by the probability that sector j is active, 1 — I'j(2]), or not active, I';(z]), in the
other country with [ # . Profits when sector j is active in both countries are also

weighted by the density function of the productivity gap g(7y)

3When 4 = 1, that is countries are symmetric,0,z and 6, collapse into 6, = [(2n — 1 +«a)/(n(1 +
7)%(1—a))][r?(1 —=n—a)+n(27— 1) + (1 — a)],the average markup in Impullitti and Licandrd (2013).

14



= / (A~ xmg(V)dy —A| (1 - Tp(3)) (38)

(L) = {ef—% T ) — A} Tu(zy)+

= / (B~ xr)o()dy — A| (1= Tu(z)) (39)

o

Assumption 2 implies [~ (A — xg)g(y)dy > [7(B — xr)g(7)dy as for every z the
home country has a better chance of drawing a higher level of productivity. As in
the closed economy, we derive the productivity cutoff in the two countries by the exit

conditions which are

A zZg
TR+ A g B = TeGi o )
o — A o

ST =N TaG) + [T(B = xr)g()dy] (1= Tu(zj) 20

The market clearing conditions become
en = g (42)
VTr(zp) + [ xng(v)dy] (L =Tr(zp) + 6

er e (43)

T UTu(E) + [ xrg(1)dy] (1= Tulzy) + 8

The equilibrium allocations for the home country and the foreign country are ob-
tained by solving this system of four equations (@0), (4Il), (42), and (@3] and four
unknowns: 2}, 27, €}, €. Since the equilibrium system is fairly complex, its proper-
ties are explored numerically in Section (4).

In the open economy, welfare for consumers in the home country and in the foreign

country becomes

15



11—«

Wy = [In(Ex0(MpZzy) =) + BIn(BEx)][Lr(27)]+

(B / rg(7)dy) (M2)') + Bin(BEm)][1 — Tp(=") (44)
and
Wi = [In(Epf(Mrpzp) '« ) + Bin(BER)]|[Ca(2)]+
T [in(Ex( / Brg(y)d)(M2)'E) + AIn(BER)][1 - Ta(2")] (45)
where

_ [a=142n71 v 1
on = [ T
a—14+2n1 Y 1
Cp =[*=3 ]1+w 1+7;
a—1+n
n

HHHIGFFIGI

Welfare in the open economy in each country depends not only on domestic average
productivity and on the number of varieties produced by local firms, but also on the
total aggregate productivity z of the two economies and on the total number of varieties

M produced by domestic and foreign firms.

5 Quantitative analysis

In this section, I calibrate the model to match aggregate and firm level statistics of the
US economy. First, I study the welfare effects of a productivity improvement in the
emerging country both in the closed and in the open economy. Then, I simulate the
selection effect induced by trade liberalization for a given level of the technology gap
and I study how a reduction in trade costs affects welfare in the two economies. Let us
define 4 = zpmin/zgmin as the inverse of the technology gap between the advanced
and the emerging country@ I assume that in both countries the entry distribution
is Pareto. The choice of this specific productivity distribution is consistent with the
empirical findings on firm size distribution (e.g. |Axtell (2001) and [Luttmen (2007)).

45 captures the technological distance between the advanced and the emerging country, whereas
v = zp/zpg is the inverse of the productivity gap in sector j between the advanced country and the
emerging country.

16



In this section, I relax the assumption of HRSD to the usual (first order) stochastic
dominance (USD)H This implies that in the two countries, the productivity distribu-
tions have a common shape parameter kg = kr = k but different scale zgymin >
zpmin. Using the fact that + is defined by the ratio of two Pareto independent ran-
dom variables, I can compute g(7) applying formula (4) in M. Masoom Ali and Woo
(2010)H

I calibrate nine parameters: «, 7, 0, 5, A\, n, k, zgmin, zpmin. For the trade
costs, I take the sum of tariff (5%) and non-tariff (8%) barriers for industrialized
countries summarized by [Anderson and van Wincoop (2004), and I set 7 = 1.13. I set
0 = 0.09 to match the average enterprise death rate in manufacturing in the period
1998-2004 (Census 2004). Following Rauch (1999), who finds that the differentiated
goods represent a percentage between 64.4 and 67.1 of total US manufactures, I set
f = 0.5 to get a share of differentiated goods equal to 2/3. 1 set zgmin = 0.01 while
letting zpmin to vary between 0.01 and 0.001. The calibration of the scale parameters
does not affect qualitatively our results.

Parameters (a,n,\k) are jointly calibrated so that some model-implied moments
match with the statistics of the US economy. Specifically, I solve analytically the equi-
librium conditions (40)-(43) by assuming that countries are symmetric. This implies
that the system (40)-(43) reduces to only two equations as in Impullitti and Licandro
(2013). This allows us to solve for e and z* as a function of the externally cali-
brated parameters (7,9, 5, n, zgmin, zpmin) and a set of internally calibrated parame-
ters (a, n, A, k). In addition, to calibrate the fixed export costs A I use the average firm
size. For the shape parameter of the productivity distribution k& I use the standard
deviation of the productivity distribution (See Appendix F for the details).

I use the simulated standard deviation of US plant sales 0.84 reported by Andrew B. Bernard
(1994) to calibrate the shape parameter of the Pareto distribution. I set the average
markup to 13%, a value that is in the range of the estimates provided by Basu (1996),
which is useful to calibrate the elasticity parameter . Finally, I use the average firm
size of 21.8 workers found in |Axtell (2001) for US firms in 1997 having at least one
employee. The following calibrated parameters are: o = 0.7, A = 1.64, £ = 3 and
n=2.

Table [[] summarizes the calibration. Table 2 shows the results of the calibration in
the closed economy when the foreign country is exactly half as productive as the home
country.

As expected, the home country has a higher productivity cutoff level and higher

5Note that HRSD implies USD, but the reverse is not true.
SFormula (4) in M. Masoom Ali and Woo (2010) is valid for v > zp/zy. When v < 2r/zy we use
a transformation of ~y, that is p = 1/7.
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Table 1: Summary of calibration

Parameter Value Moment Source
o 0.7 Elasticity of sub/markup Ruhl (2008)
T 1.13 Trade cost Anderson and van Wincoop (2004)
0 0.09 Enterprise death rate US Census (2004)
B 0.5 Share non differentiated goods Rauch (1999)
A 1.64 Aver.firm size Axtell (2001)
n 6 Elasticity of sub/markup Basu and Fernald (1994)
k 3 Std. firm productivity Andrew B. Bernard (1994)
ZEHmin 0.01 Min productivity Home free
Zpmin 0.01- 0.001 Min productivity Foreign free

Table 2: Closed economy

Parameter  Foreign  Home

zZ;min 0.005 0.01
z; 0.0316 0.0632
Wi 2.0621 2.3591
Zi 0.0474 0.0949
M; 0.0420 0.0420
1/6 1.1765 1.1765

average productivity than the foreign country. Despite the technology gap 1/7, the
home country and the foreign country produce the same number of varieties. This last
finding depends on the specific form of the productivity distribution. I am using, the
Pareto distribution, and on the assumption of usual (first order) stochastic dominance.
Consumers in the home country are better off than consumer in the foreign country,
as firms in the advanced country are on average more productive (see Equation (IS])).
Figure Bl shows a negative relation between welfare and the technology gap 1/4 in the
foreign country: in the closed economy, productivity improvements in the emerging
country render its firms more productive and raise the welfare of its consumers.

Table [B] shows the results of the calibration in open economy. In the open econ-
omy, the home country still has a higher productivity cutoff level and higher average
productivity than the foreign country for any level of the technology gap 1/7.

Productivity improvements in the emerging country generate a selection effect (an
increase in the productivity cutoff level and a fall in the number of varieties) in both
countries (see Figure[]). However, the selection effect is stronger in the foreign country,
where both the productivity cutoff level and the average productivity dramatically rise.
The interpretation of this result is that when the emerging country faces the produc-
tivity improvement, firms there have a better chance of receiving a high productivity
draw. Therefore, firms with a low productivity which before were able to survive, exit,
and the productivity cutoff rises. In the home country, instead, the selection effect is
due to a more severe competition in the foreign market which forces the least productive
firms to exit.

Consumers in the home country are better off than consumers in the foreign country
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Figure 3: Welfare in closed economy

Gap vs Welfare in Foreign
2.6 T T T T T T T T

welfare

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

Table 3: Open economy (zgmin = 0.1)

ZEpmin Z?{ Z} My Mp ZH ZF Wy We

0.001 0.05822  0.00583 0.05329 0.05317 0.08734 0.00874 1.22659  0.27795
0.002 0.05855  0.01172  0.05245 0.05232 0.08783 0.01758  1.25000  0.58821
0.003 0.05871  0.01762 0.05206 0.05195 0.08806 0.02644 1.26161  0.76699
0.004 0.05879  0.02353 0.05184 0.05175 0.08819 0.03530 1.26867  0.89243
0.005 0.05885  0.02944 0.05170 0.05163  0.08827  0.04416  1.27339  0.98887
0.006 0.05888  0.03534 0.05161 0.05156 0.08832 0.05301 1.27673  1.06709
0.007 0.05890  0.04124 0.05156  0.05152 0.08836  0.06187  1.27917  1.13281
0.008 0.05892  0.04714 0.05152 0.05150 0.08838 0.07071  1.28100 1.18944
0.009 0.05893  0.05304 0.05150 0.05149 0.08839 0.07956  1.28238  1.23915
0.01 0.05893  0.05893 0.05149 0.05149 0.08840 0.08840  1.28343  1.28343

for any level of the technology gap. Productivity improvements in the foreign country
increase welfare in both countries, but considerably more in the emerging country than
in the advanced country. In both economies the positive effect on welfare is the sum
of a direct effect of a reduction in the the technology gap (an increase in %) and of an
indirect effect of an increase in the average firm productivity. The sum of these two
positive effects overcomes the negative effect on welfare generated by a reduction in
the number of varieties (see Equations (44]) and ([@3])). Furthermore, the welfare effect
is much stronger in the emerging country as the average productivity there grows
considerably more than the average productivity in the advanced country.

Figure [ shows the effects of a reduction in 7 from its benchmark value of 1.13
for a given level of technology gap (¥ = 0.5). In both countries, trade liberalization
generates a selection effect, thereby increasing the productivity cutoff level and lowering
the number of varieties as in the baseline model of Impullitti and Licandrd (2013).
Finally, in both economies, a reduction in trade costs has a direct and an indirect

(through increased average firm productivity) positive effect on welfare.
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Figure 4: Technology catch up
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6 Discussion
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Part of my results are in line with those of [Demidova (2008)

. Demidova finds that the
country with greater technological potential (stochastically better productivity distri-
bution) has higher welfare per worker than the emerging country. However, she obtains
partly different predictions on the welfare effects generated by productivity improve-
ments in the emerging country. Demidova shows that productivity improvements in
the emerging country raise the domestic productivity cutoff level there, while reducing
it in the advanced countryl| As welfare in each country is an increasing function of the

domestic cutoff, consumers in the emerging country gain, whereas consumers in the

"In the advanced country the export cutoff rises, whereas in the emerging country falls (See
Demidoval (2008) pp. 1454).



developed country looseH

The difference in the effect that productivity improvements in the emerging coun-
try generate on the productivity cutoff level and on welfare in the advanced country
depends on the features of the models we are using. First, an important difference
with respect to Demidova’s model is that in my model firms do not face fixed exports
costs (i.e. all firms sell to both the domestic and to the foreign market). Second, in my
model productivity improvements affect directly consumers’ welfare by reducing the
technology gap.

Specifically, Demidova uses a Melitz (2003) framework with a domestic and the
export productivity cutoff which are derived through a free entry condition. In Demi-
dova’s model, productivity improvements in the emerging country lower the present
discounted value of the expected profits of firms in the advanced country. Thus, in the
advanced country fewer firms enter the market and the domestic cutoff level, as well
as welfare, falls (See Demidova (2008), pp. 1454).

In my model the domestic productivity cutoff is derived through an ezit condition.
Furthermore, as there are no fixed export costs all firms export (i.e. there is no pro-
ductivity export cutoff). Here, productivity improvements in the emerging country
force the least productive firms in the advanced country to exit because of increased
competition in the foreign market. As the least productive firms exit, the average pro-
ductivity increases generating a positive effect on welfare. In my model, welfare is also
affected directly by variations in the technology gap (1/%): in both countries, as the
technology gap decreases (7 increases), consumers are better off.

There are two general directions to generalize the results of my model. First, an
important extension would be assuming that only the most productive firms serve the
foreign market (i.e. with fixed export costs). This would allow me to derive more
general predictions on the effect of a productivity improvement in a framework with
an endogenous market structure. Second, it would be interesting to see whether the
basic results still hold in a richer environment, where for example trade liberalization
endogenously determines the number of firms in each industry (e.g. with an entry con-
dition) or with different elasticity of substitution across varieties in the two countries,

which is more realistic in a world where countries differ in technology.

8Welfare per worker in [Demidova (2008) is determined by the indirect utility function W; = (1 —
B)1—838 (ﬂL/Jf)(B)/(U_l) (pcp;‘)B, where ¢} is the productivity cutoff for domestic producers there.
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7 Conclusion

This paper uses a two-country model with endogenous market structure to investigate
the welfare effects that productivity improvements in emerging countries generate in
their developed trading partners. To my knowledge, this is the first work using an en-
dogenous market structure framework to answer this classical question. The response
of the market structure to trade liberalization (pro-competitive effect of trade) is driven
by the strategic interaction of firms competing a la Cournot. Firms in the developed
country draw from a stochastically better productivity distribution, thereby having
a better change of receiving higher levels of productivity than firms in the emerging
country. Calibrated to match firm-level and aggregate statistics of the US economy,
the model predicts that the developed country has a greater productivity cutoff level,
greater average productivity and greater welfare in both closed and open economy.
Productivity improvements in the emerging country generate more selection and posi-
tive welfare effects in both countries, with both effects being stronger in the emerging
country. Finally, trade liberalization, for a given level of the technology gap, leads to

more selection and increases welfare everywhere.

A Derivation of equation (8)
Equation (7)) can be written as xz; = [Z(0E/X*)]"17%) Substituting it into (2) yields

M 11—«

Xo = / imadi | (0B)°
0

Combining this with the equation of z;, I obtain

OEz1Ta
« -«
e

Now, substituting this into (), using x = ng and z = zl?Ta, I get

xr =

51 (0E)' ¢

0 z
= — = e—
1 (Mzn)l—« z

where e = E/(nM) and z = (1/M) fOM z;dj
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B Proof of proposition 1

HRSD allows to rank expectations over an increasing function above some cutoff level,
that is if y(x) is increasing in x and I'y(.) >p. ['r(.), then for any given level z,

Euly(z) |z > 2] > Eply(x) | x > z]. Using ([I2)), I can write the EC as

1 1 7 1 1 p
— )\ (2)dz]— = \——E,[Z i=HF
¢ 1_0[1_Fi(z*)/2f2(2) Z]z* 1—6 Z[z* 2> 271 ’

2%

thus, since Ty (.) =, Tr(.), given that z/zx is increasing in z and F;[(z/2x | 2 >

zx)] > 1,4 = H, F, it follows that

EH[% | z > 2% >Ep[i* | z > 2"
z z

Therefore, for any level of 2z, ECy > ECE.
The proof for the MC is based on (I4)). Since I'g(2*) < I'p(2*), then My(z*) >
Mp(z*). Consequently, for any level of z, MCy < MCF.

C Firm problem in the open economy

C.1 First scenario: variety j is produced only in the home
(foreign) country

Let us consider the case in which variety j is produced only in the home country. Each

firm there solves the following problem

1 T
[y = max P — =— | qur + | pr— =— | qur — A
{evm.9ar} g ZH

s.t.
p & a—1
H X% H
p & a—1
F Xﬁi F
THg = NqHH
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Tp =Nqur

The first order conditions are

1
[(a—l)?—HHJrl b =5 (C.1)
[(a—l)t{—;+1 szi (C.2)

Using xy = nqyy and rp = nqyr, multiplying the above equations by qpy and

qur respectively, and summing up, I obtain:

+ 7 a—14+n a—1+n
M =dqHH [7} P +4qur [7] Pr (0-3)
2h n n

Using py = pr7, and (z/X)" = (2/MZ), I derive the demand for variable inputs

(JHH+7'QHF —1/1 2H (C.4)

where ) = [(« — 1 +n)/n] (1 + 7) corresponds to the inverse of the markup.
Finally, using pg = pp7, the first order conditions and the demand for variable

inputs, I derive firms’ profits

TH (Z—H) = e (14 7) — ] — A (C.5)

ZH ZH

The specular case is when sector j is active only in the foreign country.

C.2 Second scenario: variety j is active in both countries

Each firm in the home country solves the following problem

1 T
[y = max P — = | qua + | Pr— = | qur — A
{emm.aur} g ZH

s.t.

Pu X?I H
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_ F a—1
Pr = XO‘ F
F

rg =n(qun + qrm)

xrp =n(qur + qur)

The first order conditions are

qHH ]
‘l 1 1 *

(C.7)

] T
VQ—D@E+1pF:T—
TF ] ZH

A firm at the foreign country solves a similar problem which leads to the following

first order conditions

1 1
[(a—l)qf—;Jrl pF:g (C.8)
{(a—l)(f—;Jrl pH:é (C.9)

Using (C.6)-(C.9) and v = z;p/zju, I can express the markups for the domestic

and the foreign market as function of the relative technology gap

O = a_i;r 2n<1z7_) (C.10)
Opr = O‘_1n+ 2n(lj:,w) (C.11)
O = —— 1n+ 2n<1 Jrl;w) (C.12)
QFH:a—1+2n(~T ) (C.13)

The market shares can be computed using the first order conditions and equations
(C.10)-(C.13)

25



qurg _ Y(a—1+n)—n7
tn G na—1)

qur _AT(@—1+n)—n
zp (Y +7)(a—1)

qrFr a—1+n—7yn

rp n(l+79)(a—1)

qrr T(a—14+n)—n
Ty n(l+79)(a—1)

Using pr = pu[(1 + 79)/(7 + 7)] and the equations of the market shares, I can
derive the demand for variable inputs for a firm in the home country and for a firm in
the foreign country.

Multiplying equations (24), [25), [26) and @7) by ¢uu, qur, qrr and gy respec-
tively and summing up, I obtain

QuH + TqHF

ZH
{a—l—i—Qn 1 A P(a—l—l—n)—Tn_i_’yT(a—l—i-n)—n}} z
_ _ ~ T| pe—
no (a=1)F+7) VT L+77 Zn
qrF + TqrH _
ZF
{a—1+2n 1 1 [a—1+n—7§n+a—1+n—n1] z
- - B 7| pe—
n (a—1)(14+77) 1+ 75 4T ZF

Using pr = pu[(1 + 77)/(7 + 7)], the first order conditions and the demand for

variable inputs, I can now derive firms’ profits in each country

z 1 1 - z
mu(2) = (mﬁ [(1+7)((a=1+n)y—n) - XH)Q% —A (C.14)
G4 1 5 - C.15
WF(%)_<<04—1)1—|—T”~}/[< +7) (@ — +n)—’7”)]—XF)€g— (C.15)
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D Market clearing condition in the open economy

To derive the market clearing condition in country 7, I must take into account the

two possible scenarios and weigh each event by the probability that sector j is active,

1 —T(2]), or not active in the other country I';(z]) with [ # i.

(e o]

/(ei@b + Npp(z)dzg + Be | Tr(zpx)+

Z*
H

oo [e.9]

Jte= [ xugt)dv + Npe)den + e | (1= Te(ee) =

H

Zx o
H

(e o]

/ (eZ0+ N (Ider + e | Tuler)+

Zx
F

[e.9] o0

Jte= [xwanave + Nr(a)dzg + e | (1= Tuene)) = 5

Z* o
F

Solving for e I obtain

1
. e
Ylp(zp) + [ xug()dy] (1 =Tp(zp) + B
1
1)
ep M(ZF)

E Welfare in the open economy

T UTa )+ S xrg()dy] (1= Tu(zy) + 8

(2h

)

(D.1)

(D.2)

E.1 First scenario: variety j is produced only in the home

(foreign) country

When sector j is active only in the home country, the total quantity offered in the

domestic market is z;5 = n(qupg). Using Py = [Fy/Xg]z% " and (19), T can write
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= EnOuuzy

Substituting it into Xy = (fM

o T5adj) < yields

Xy = Eyf(Myzg) -/

where 6 = 0y = (o — 1 +n)/n).
Specularly, for the foreign country I get

o

Xp = Ep(Mpzp) =

where 0 = 0pp = (e — 1 +n)/n).

E.2 Second scenario: variety j is active in both countries

When variety j is produced in both countries, the total quantity offered in the home
country is z;i = n(qun + qrm). Using Py = [Ey/X&]2% !, equations (24) and 27),

and defining Z = Zy + Zp, | obtain

|:Xa 1 <9FH +T‘9HH):| ﬁ
T = —_———

Ey 2\ Ouuru

Then, substituting it into Xy = ( fOM 5y dj )a yields

[e o]

11—«

Xy = En / D1rg(7)dy)(M2)'5

where ®y = [(0nnOru)/(Orn + T0un)] = [(0 = 1+ 2n)/n][7:/ (7 + 7)][1/(1 + 7],
M is the total number of varieties and Z istotal average productivity.

From the representative household problem, the homogeneous good in the home
country is Yy = SEy.

The total quantity offered in the foreign country is z;» = n(qrr + qur). Using
Pr = Ep/(X®)2%™ !, (25) and (26) I get

[Xal <79FF+9HF)}ﬁ
Tp = —_—

Erz \ Ouplpurp

where Z = Zy + Zp. Then, substituting it into Xp = (fOM SL’?Fdj)é yields
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11—«

Xy = Ep / Drgly)dy) (Mz)'s

where ®p = [0ppbnr/(Our + 70rr)] = [(@ — 1+ 2n) /n][7:/(1 +37)[1/(1 +7:)], M
is the total number of varieties andz istotal average productivity.

From the representative household problem, the homogeneous good in the foreign
country is Yy = fEy.

Finally, using (1) and taking into account the two possible scenarios, I derive welfare

for consumers in the home country and for consumers in the foreign country.

Wi = [In(Eg0(MyZzg) =) + Bln(BEx)][Dr(2")]

o0

+ [In(Bx( / ©yg(7)dy)(M2) ") + Bin(BEy)|[1 —Tr(z")] (B
Wi = [In(Bpf(Mpzp) ) + Bin(BER)| L (2")]
+ [In(Br / ®pg(y)dy)(M2)'s") + Bin(BEp)|[1 — Ty (2*)] (E2)

0

F Calibration

The parameters a,n,\,and k are internally calibrated under the assumption that the
home country and the foreign country have the same productivity distribution. In a
world with symmetric countries, the exit condition (EC) and the market clearing (MC)
condition are

1z

— )
‘TN e

_ e A
(6- + B)

Let Q = (7,9, B,n, zgmin, zpmin) be the set of externally calibrated parameters. I
solve the equilibrium system (EC)-(MC) to obtain e and z* as a function of {2 and of
the set of internally calibrated parameters © = («,n, A, k). I then use the moments in
the model corresponding to the statistics I want to match. I use the average firm size

from (3) to calibrate the fixed costs A

29



7 =0,e(0,0)+ A

The standard deviation of firm productivity is used to calibrate the shape parameter

of the Pareto productivity distribution

2*(Q, O)kz
(k= 1)(k —2)2

std, =
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