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ABSTRACT

Heterogeneous Firms, Trade, and Economic Policy:
Insights from a Simple Two-Sector Model

The robust empirical finding that exporting firms are systematically different from firms that
merely serve domestic consumers has inspired the development of a new brand of trade
theory, the theory of heterogeneous firms and trade. The establishment of a canonical model
due to Melitz (2003) has induced a recent wave of research which explores various policy
issues and policy instruments. This paper uses a simple tractable two-sector model of
monopolistic competition as unifying framework to bring out key lessons of this recent
research. We address the gains from trade, country asymmetries involving technology
potentials, market sizes, trade openness and various business conditions as well as the
international repercussions that emerge when countries non-cooperatively choose entry
subsidies and their levels of basic research. We also reinvestigate the process of market exit.
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1 Introduction

The robust empirical finding that exporting firmeeanot only rare but also systematically
different from firms that merely serve domestic samers has challenged both the old
Ricardian and neoclassical trade theories as vgetha new trade theories along the lines of
Krugman, Brander and Spencer. To account for thpiraral fact that exporting firms are
typically larger and more productive than non-ex@a;, a new generation of new trade models
was developed which takes the heterogeneity ofsfimterms of their productivity into account
with seminar contributions by Melitz (2003), BerdaEaton, Jensen and Kortum (2003) and
Yeaple (2005}.Follow-up research led to a voluminous literattirat expanded the scope of
these theories of heterogeneous firms and tradertgprehend endowment-driven comparative
advantage (Bernard, Redding and Schott 2007), ctitiopeeffects (Melitz and Ottaviano 2008)
and the repercussions between trade, FDI and fahdtets, amongst othefs.

A very recent strand of research has started ttoexphe economic policy implications of the
theories of heterogeneous firms and trade. MeB@08) has initiated this policy analysis by
showing that countries reap welfare gains by sigffrom autarky to trade (i.e. there are gains
from trade) and by proving that reciprocal tradeetalization is welfare enhancing for all
parties. However, his analysis was confined to tingewhere countries are identical in all
respects. Yet, countries do differ along many dismams, such as size, technologies and a
variety of other business conditions, in practiCan we be sure that his insights still hold when
country asymmetries are taken into account? ltoimforting to see that recent research has
shown the gains from trade to be robust when cmmtire (strongly) asymmetric in many
dimensions that have so far been put under scrutioyever, recent work also conveys the
message that matters may be different when cosratready engage in trade. Technological
improvements in one country’s modern sector theamlriguously hurt the trading partner.
When business conditions in a broad sense areisuperone country, trade liberalization
brings a welfare benefit to the superior countryevdas the inferior country may experience a
welfare loss. Moreover, it has also been showntti@tiberalization path matters, i.e. it makes

a big difference whether liberalization is unilaieor reciprocal.

Further important policy questions have been adecks recent work. One strand of research

recognizes that governments are heavily engagteiregulation of entry by requiring licences,

! Bernard, Jensen, Redding and Schott (2007) anéMad Ottaviano (2007) summarize the empiricakwor

2 Examples of the labor market applications are Eakd Egger (2009), Egger and Kreickemeier (2009),
Felbermayr et al. (2010), Helpman and Itskhoki 0dnd Helpman, Itskhoki and Redding (2010). CR&0Q)
analyses FDI subsidies. Helpman (2006) and Red@@g0) provide surveys of the development of themtles of
heterogeneous firms and trade.



permits and other legal barriers. On the other h#rey also provide various types of support
for the foundation of new firms, e.g. subsidiesnarket entry and R&D activities. Interestingly,

in contrast to classical trade policy instrumestsch as import tariffs or export subsidies) these
policies are perceived as largely domestic issudstlzerefore not put under scrutiny by bodies
like the WTO. It is nonetheless important to askethler these policies have international
repercussions and how they play out. Recent resedmaws that such policies indeed involve
international spillovers and that governments togeemay have an incentive to use these

instruments strategically in the open economy.

The process of market exit is yet another issuechvhias received attention recently. Melitz
(2003) focused on a stationary equilibrium whenené die with a constant probability
irrespectively of their productivity and are remdcby new entrants. However, there is
overwhelming empirical evidence that highly produetfirms are much less prone to firm
death than unproductive ones. Incorporating thig fato a theoretical framework delivers
insights for the average death rates of maturesfiamd their determinants. For example, the
switch from autarky to trade implies not only agraase in the average productivity of firms

but also a reduction in the risk of business exit.

The aim of this paper is to work out and synthesimekey lessons of this recent research in a
unifying framework. To bring these results out withmost simplicity, we use a two-sector
version of the Melitz (2003) model with a compettisector (‘traditional good’) in addition to
the monopolistically competitive sector with hetgeoeous firms (‘modern sector’). The
fruitfulness of this modelling strategy was alreadyvincingly demonstrated by Helpman and
Krugman (1985; 1989) in exposing the policy impiicas of the new trade theory with
homogeneous firm$The seminal papers by Melitz and Ottaviano (2G0%) Demidova (2008)
were the first contributions which adopted two-seftameworks to analyze the implications of
the theories of heterogeneous firms and trade. uthesis follows Demidova (2008) in
choosing a CES-Dixit-Stiglitz (1977) representatadrthe modern sector. We deviate from her
by assuming a simple yet standard specificatiah®fesearch and development process and by
working with a simpler, quasi-linear, upper tieflityt function. These two changes allow us to

gain considerable tractability. In particular, we able to provide all results in closed-form.

Melitz and Ottaviano (2008) provide an alternatiti@o-sector model of monopolistic
competition with heterogeneous firms which, by #ssumption of a quadratic quasi-linear
upper tier utility function, is already much momadtable than the one-sector Melitz (2003)

% See also Flam and Helpman (1987), Venables (1884in and Rogers (1995) and Baldwin et al. (2003)



model? Rather than using the Dixit-Stiglitz specificatiofi the modern sector, Melitz and
Ottaviano (2008) employ the linear demand systertin Worizontal product differentiation
along the lines of Ottaviano, Tabuchi and Thiss@0®). In contrast to the Dixit-Stiglitz
framework which implies that mark-ups over margicabkts are constant across firms and
invariant to market size in the large-group caselithear Ottaviano-Tabuchi-Thisse-framework
features a pro-competitive effect. This featuredeza the latter framework without any doubt
attractive. However, as many of the recent papave lised the Dixit-Stiglitz-specification as in

Melitz (2003), we use the same as it facilitatesdkposition and discussion of these works.

The structure of the paper is as follows. The reedtion covers the model under autarky.
Section 3 discusses a two country trade versioth@fmodel. Section 4 contains our policy
analysis. We cover gains from trade, trade libeatibn with identical countries, the

implications of differences in technology potergjaihe competitive choice of entry subsidies
and of policies targeted the infrastructure of bassearch, the implications of business

conditions along many dimensions, and the prockssadket exit. Section 5 concludes.

2 The Model

General set-up. We build on the two-sector version of the Melitz0O@3) model with
heterogeneous firms developed by Demidova (2008)raditional industryn produces a
homogeneous numéraire good under constant retarssale and perfect competition, and a
modern monopolistic competitive industeyproduces a continuum of differentiated varieties
under increasing returns. Each variety is produmgea single firm. Firms’ productivities are
heterogeneous. Labor is the only factor of proawcin the economy. There ateworkers

who supply one unit of labor each. We first loolaaingle country in autarky.

Preferences.Householdh’s preferences over the homogenous gabdind the set of modern
varieties,Q , are defined by a logarithmic quasi-linear utifijction with CES sub-utilityc"®
1/ p
u" = ginc" +n" c" { Iqh(Z)pdz} (1)
z0Q
where0< p<1 and > Oare constant parameters aql'dz) expressed’'s consumption of

variety z. The elasticity of substitution between any twoettes is given by =1/1-p) > 1

* An extension and calibration of the Melitz-Ottawiamodel is provided in Del Gatto et al. (2006).

® We deviate from Demidova (2008) who assumes Cobbiglas preferences. Quasi-linear preferences retheve
income effect from the modern sector. They are lyideed in theories of geography and trade becalteir
tractabilty (e.g. Ottaviano, Tabuchi and ThisseZ0%ntras and Helpman 2004 and Melitz and Ottavi2d@8).



The budget constraint readx" + n" =w wherew is h’s (wage) income and

P :{ [ p2 dz}w @)

is the perfect price index of the CES-aggregatédityJmaximization implies demand functions
c"=p/P for the modern good ana"=w-/£ for the traditional good, respectively.
Householdh's indirect utility isv" =w- £ InP+ B(In - 1). Since households are identical
we drop the indexh from now on. We assum@ <w to ensure non-negative demand for the
homogeneous good. Aggregation over households esphiat the overall expenditure on the

modern industryPcL , equalsfAL . Aggregate demand for varietyis q(z) = p(2)?P’* AL,

and total revenue for that varietyréz) = p(z)q(z) = [P/ p(z)]”‘l[ﬂ_.

Technology and pricing. The numéraire-sector transforrasunits of labor into one unit of
output. The wage is then pinned downwat 1/a. Technologies in the modern sector are such
thatl = f +q/¢ units of labor are needed to produgeainits of output. The fixed overhead
labor f is the same for all firms, the variable labor regment (1/¢) differs across firms. We

consider the case where firms have zero mass. ffathhen perceives a demand curve with

constant price elasticity o . Profit maximization implies that a firm with mangl cost W/ ¢)

charges the price:

p(4) = p—V; 3)

where p =(0-1)/o . Revenue and profits of this firm are then givenrfy) = AL(ogP/w)’™
andn=r(¢)/o—-wf , respectively. A firm with higher productivitievel ¢ thus charges a

lower price, sells a larger quantity and has higleeenue and profits. Since all firm-specific

variables differ only with respect #®, the CES price index (2) can be rewritten as
W o Y(o-1)
P =M p(@) =M — with § = {I ¢ w(¢)d¢} @
PP 3
where M denotes the mass of manufacturing firms (and wasiein the markety(¢) is the
productivity distribution across these active firmith positive support over a subset (6fo)

and @ is an average productivity level as introducedvigjitz (2003).

Entry and exit. There exists a mass of potential entrepreneurscahenter the modern sector,

once they incur an up-front investment ffunits of labor. At each point in time a mass\f



entrepreneurs decides to enter. Upon entry thasepeeneurs learn about their productivgty
which is drawn from a common and known distributionction G @ ) with support(O,oo) and
densityg ¢ ). This is termed the 'productivity lottery'. Afténe productivity is revealed, an
entrant decides whether to exit immediately oretmain active in the market, in which case the
firm earns constant per-period profiv$(¢) . It will exit immediately if 77(¢)<O , Le.
r(#)<owf . Hence, only those firms remain active whose petdity draw exceeds the
cutoff ¢ > 0 at which profits are zero'z(¢*):o. Once in the market, every firm may be hit

with constant probabilityp by a negative shock which forces it to shut dowd axit. We
focus on a stationary equilibrium without time aisating such that in each period the mass of
market entrants equals the mass of firms that areefl to shut down. Analytically,

prob M® =dM , where proh El—G(¢*) is the probability to draw a productivity no sneall
than the cutoffp’. The endogenous productivity distribution amongvising firms, ,u(¢), IS

thus the conditional (left-truncated) ex-ante disttion g(¢" ) on the domairl¢*,oo).

Equilibrium and parameterization. The equilibrium in the modern sector is characestiby
a free entry condition (FEC) and a zero cutoff probndition (ZCPC) as in Melitz (2003).
Assuming risk neutrality, potential entrepreneurgee the market (i.e. participate in the

productivity lottery) until the value of entry® = EIZ?’:O(l—d)t ﬂ(¢)]—er is driven to zero

(FEC). Intuitively, this condition expresses tha expected stream of profits that can be reaped

in the market in the infinite lifetime is at leaa$ high as the upfront investmentf,. The

ZCPC commands that the cutoff firm makes zero mpfv(qb*):o. Intuitively, since the
upfront investment is sunk, firms engage in promuctif profits are non-negative. The
equilibrium cutoff productivityg™ simultaneously satisfies the FEC and the ZCPC elagip
A). Melitz (2003) shows that such an equilibriumtafti exists for a general class of

productivity distributions. However, a closed-fosuolution is not obtained unless an adequate

specification is chosen for the productivity distiion. We follow much of the literature in
assuming Pareto-distributed productiviti€(g) =1- (4, /4)" and g(¢) = G'(¢) = kg’ ¢

whereg . >0 is the lower bound for productivity draws akd> islthe shape paramefer.

min

Apart from allowing a closed-form solution for thaetoff, this specification has the merit to be
backed by the empirics (e.g. Del Gatto et al 20@6da and Suoma 2009). The ex post

® See e.g. Bernard et al. (2003), Helpman et ab4pMaldwin (2005), Helpman et al. (2008) and N#edind
Ottaviano (2008).



probability of productivities is then given by(g)= g(p)/[1-G(¢*)] = kg™ ¢ if > ¢
and 4(¢) =0 otherwise. It follows tha® = [k/(k - (o -1))]"“?¢", where we strengthen our

previous assumption th > o — .1Jsing these expressions in FEC and ZCPC yieklsititarky

equilibrium cutoff:

o _| (o-1) ys:mni
%—{(k_aﬂ) s (5)

Throughout the paper we assume the condi@[i(m—l)[lf]/[(k -o+1)F, BS])”" >1 to ensure

that ¢, > 4., - The equilibrium cutoff is independent of the nenlbf workersL, positively

related to the elasticity of substitutian, the fixed laborf to serve the market and the lower

boundg,,,, and negatively related to the fixed investmentator at the entry stagé, the

min ?

death rated, as well as the Pareto-shape paramktéMoreover, theautarky cutoff $.. is

unaffected by the labor coefficient in the competitsectora since this coefficient affects the

wage and hence the fixed costs both to enter anve slee market equi-proportionately. Once

¢. . is determined, all other endogenous variablesasdly derived (appendix B). The autarky

price level isP,, = (AL/df " w1/ pg’, ) and a household’s indirect utility is then:

v, =w- Bl (&J“’Wf_{#j +B(n B-1) ©6)
of PP

3 The Open Economy

Country asymmetries. We now turn to an open economy with two count'riejsD[H : F], say
homeH and foreignF . These countries may differ with respect to coustee L, , the labor
coefficient in the traditional sect@, technologies in the modern sector as expresseitieby

lower boundsg,,,, of the Pareto-distribution, exit ratés, the fixed upfront investment for

mini

entry in the modern sectdr,; and the fixed labor inpuf; to serve domestic markets.

Trade costs If (after learning its productivity, ) a firm from countryi decides to export to

country j it faces an additional country-specific fixed cdgt, on top of the domestic per-

’ In Melitz-Ottaviano (2008), the mark-ups on maegicosts are lower and the cutoff productivitiesréfore
higher under autarky (and also under internatitnaale), the greater is the domestic market sizeyldrce.



period fixed costsf, that accrue irrespectively of export status. Wsuaee thatf, > f, to
ensure that only a part of the domestic firms tsvadn trade. We also assunfg > f; so that

the fixed labor input that has to be incurred tovsdhe export market exceeds the fixed labor
that foreign competitors have to incur in their lrommarket. Moreover, there are variable

iceberg costs to serve foreign consumers: for emieta arrive in j, a firm from countryl has

to shipz; > 1lunits. We shall allow for the possibility that # 7, e.g. due to different trade

ji !
policies or trade infrastructures. Trade in theditranal good is costless. As long as both
countries produce this good, an assumption thatha# maintain throughout the paper, the law

of one price dictates that the foreign wage is teethe domestic wagdy =w. /w, =a, /a;
whereW denotes the relative foreign wage. Note that 1/a, by our choice of the numeéraire.

Hence, we do not impose factor prize equalization.

Domestic and export cutoffs.The domestic cutoff productivitieg, and g, are derived by

making use of the conditions of free entry and zeroff profits which become interdependent

in the open economy. If a firm from countryexports to country] , its export profits are given
by 7z, (9) =1, (9)/ o —w, LT, wherer, (§) = (1; W, | pg)= Pj"’l,BLI. is the export revenue. There
is a critical productivity thresholg, where such a firm breaks even on the export market
7, (¢,) =0 . We call this thexport ZCPC. Furthermore, a firm from countiythat serves her
home market derives profitsrz (@) =r.(¢)/ o —w f. wherer, () = (W / p@)"° P BL, is the
associated revenue. Tlgg where this firm breaks even is defined iyg¢’ ) = . We call this
the domestic ZCPC. The revenue equations imply a link between expotoffs and domestic
cutoffs, g, =W 7"“Pt, ¢ andg,. =W"“Pt_ g, wheret, =7, (f,/ fj)”‘”_l) (see appendix
C). The free entry condition (FEC) for counircommands that firms enter the market until the
value of entry is zeroprob EI_]Ti(¢)/5i|¢ > ¢’ |+ prob, £, (#)/5lp >¢,|=w f, . The first
term on the LHS formalizes the expected profitsttte domestic market and the second term
expresses expected profits on the export marketrewvtpeob, =1-G (¢, ) denotes the

probability for a productivity draw high enoughéater the export market. The RHS expresses
the entry costs.

The resulting equilibrium cutoff productivities adlerived as (see appendix D):



1 1
¢* - (0_1) fi ¢rl1<1inH 1-o. 9, “ _¢* 1-2: 9, “
" k-o+)f,, &, [1-4TPiw, At - et [,

1 1
¢, = (0_1) £¢r|;1inF 1-9.9, “ =4 1-o.2, :
F (k —J+l) fe Of 1-@. [ L Te Pmn FatT1- (28 [ L Te Pmn

where @, = rij‘k(fj /£, J<o e are measures of trade openness which rise asbleatiade

(7)

costs7; and/or the fixed cost ratid, / f; fall. Notice thatf, > f, entailsO<®, < 1 The

parametery’ f«#m " = DF.T YWY (o-) captures international differences (ratios) comicey exit
ratesD = o, /9, , entry investment§, = f. / f,,, technologies in the manufacturing sector as
proxied by the lower productivity bounds of the éardistributionT =¢,..,, /@, and wage
differentialsW = w; /w, =a, /a- caused by productivity differences in the competisector.

Note thatZ "=?=" rises when home business conditions turn in fafalomestic firms.

Parameter restrictions. We impose three parameter conditions on the openogny. First, we
want to ensure that both sectors are active in lbotmtries,M, > 0(non-specialization in
production), both before and after trade. This ishe t case whenever
o, A +1)/(A+ D, b )< p2fmv < (1+ Nd, b, )/[®,, (fL+ )] where A =L, /L. denotes the
labor endowment ratio across countries (see ApgeRlli Second, in equilibrium the export
cutoffs have to exceed the domestic cutaffs,> ¢, , so that, in line with the empirics, only

domestically active firms can export. This is guaead by the assumption

(L+ £/t )00 it D [/ £ )| <70 <L+ Dy [,/ /[0 T+ £/ 1))

And third, it must hold true that, > ¢ It can be verified that the third condition isphed

min,i *
by the first and the second condition. Intuitivetile parameter restrictions imply that the
overall business conditions in the modern sector of tleedountries must not be too different.

Trade balance and open economy equilibriumTo complete the characterization of the open

economy equilibrium we have to impose balancecdetratiis allows us to derive the masses of
firms and the CES price indiceB = (AL, /df, "“w'“(pg; | (see appendix E). The

indirect utility then follows as:



v, =w - Ain (”'—ij[ 1*j +B(nB-1) (8)
PP

4 Policy analysis

4.1 Gains from trade and trade liberalization withidentical countries

Our model deviates from the seminal contributionMbsglitz (2003) in several ways: First, he
used a one-sector increasing returns economy (‘moskector’) whereas we consider a two
sector economy which adds a traditional sectorofegcwve consider an extensive list of country
asymmetries. And finally, Melitz leaves the produty lottery unspecified, whereas our

analysis, for simplicity and tractability, draws arPareto distributiof.

However, we can replicate Melitz's central (quaiita) results even in our two-sector economy,

once we assume that the countries under consioeratie identical. Abstracting from all
country differences (such thaf '«?=* =1 and ®, =®_=®) and normalizing the labor

productivity in the traditional sector to l&e=a, = , We havew =w; = 1The cutoffs under

trade, eq. (9), immediately becorgé =g/, (1+ @)'* both forH and forF . Since® > Q it

is immediately clear that the cutoff under tradeemds the cutoff under autarkg, > ¢, ,,
which entails that the switch from autarky to traaplies a welfare benefit — the gains from

trade. Moreover, a liberalization of trade costs. (increasing the trade freenaB$, yields an
increase in the cutoffdg, /d® > @hich implies that (reciprocal) trade liberalizati yields

welfare benefits.

Underlying these positive welfare effects is thegragate productivity effect identified by

Melitz. Both the switch from autarky to trade ahe tiberalization of trade lead to market entry
of firms which reduces the demand for each prodacer thereby drives the least productive
firms out of business. This selection process saibe cutoff productivity, the aggregate

productivity and the consumer’s welfate.

& The Melitz (2003) model, of course, is easily rafalated with the Pareto specification (Baldwin 2p0

° This process is similar to the ‘competition efféetown in the New Economic Geography (e.g. Baldefral.

2003) as the reduction of demand associated wétimtirket entry of firms works through a fall in thréce level

(see eq. (2), the price level, which falls, when the mass of firms rises ande®rtber thatq(z) = p(2) “P"* AL).

In the original Melitz (2003) model where the wag@ormalized to one and where no traditional geexists, this
fall in the price level amounts to an increasehmiteal wagel/ P which is why this process can also be thought of
as working through the domestic factor market. Nthtat this effect (however it may be termedjiginct from



4.2  The technology potential and its consequences

International productivity differences are a clas®ipic in international economics ever since
Ricardo’s (1821) reflection®n the Principles of Political Economy and Taxation. Altogether
new and different insights arise when technologasaimmetries across countries are allowed
for in models with heterogeneous firms, howevere $aminal contribution by Demidova (2008)
highlights differences in the technology potenirathe sense that the ‘productivity lottery’ in
one country stochastically dominates another cgimtottery, or, to put it more prosaically,
that firms, upon making an upfront entry investmémtsome countries have access to a better
pool of technologies than in other countries. Likelitz (2003), Demidova (2008) departs from
a general distribution of the ‘productivity lottérOf course, the essence of her analysis can
also be conveyed by working with the Pareto speation of the productivity lottery. More
specifically, we assume that one country, shydisposes of a better technology potential in the
heterogeneous sector in the sense that the mimnoauctivity draw exceeds the minimal

productivity draw in countnyF , i.e. @ ., > @, . .*°

Abstracting from all other country asymmetries assumingg, ., > @... her main insights

min H
are easily portrayed in our model. From eq. (5pitmmediately clear that the productivity

cutoff is higher in countryH as compared to countiy , and, hence, so is countky’s welfare

level. For the open economy we now haVd:?m" =T =(g /4 ) and®, =d. =
. \ . ) K Ik
so that the cutoffs, eq. (7), are given by, =9, .. [[(1—(13 )/(1—T ED)]1 and

¢ = ¢,*:’aut [ﬁ(l—qnz)/ (1— qD/T")]l/k, respectively. A comparison with eq. (5) revealst tdespite

differences in technology potentials both the ‘laggcountry’ (F ) and the ‘leading’ country
(H) achieve gains from tradé.

An intriguing new insight emerges when a unilat@rgifrovement in the technology potential in
one country (sayH ) takes place. This immediately entadg, /dT > a@d dg, /dT < 0.
Intuitively, a unilateral improvement in the techogy potential of countryi raises the
profitability of the domestic market and gives Ibfians a competitive edge over their foreign
competitors. This stimulates entry in countrgnd reduces the incentive to enter the modern

industry in countryj . The induced selection effect then leads to highésffs and welfare i

the pro-competitive effect that arises in models where the mark-up over matg@iosts is non-constant and is
reduced when more firms enter the market (see fattawet al. 2002 and Melitz and Ottaviano 2008).

9 This special case has also been analyzed by Fatwaly(2011) and by Melitz and Ottaviano (2008).

™ Note that the parameter restrictions from sec8iaiill hold. Hence, the multiplicative terms oétmternational
cutoffs are greater than one and the national tptofiuctivities under trade greater than undeardyt

10



and lower cutoffs and welfare in. Productivity improvements are thus a boon forabentry

where these improvements take place but they bama for the other countfs.

What is the welfare effect of symmetric trade im&ipn if the two countries differ with respect
to their technology potential but are identicalalh other respects? Exploring the effect of

dd, =dd. =d®d on the two countries’ cutoffs and indirect utégileads to the conclusion that

immiserization in the technologically inferior cdamwould occur iff A% e #mn ¥ < (2q3)/(1+ ¢2)

or Ao > (14 @) /(20) . However, these cases are ruled out in our modeifigaion by

the parameter restrictions we made to obtain aistemé analysis. More precisely, the
parameter conditions for immiserization are alse tonditions under which the ‘laggard
country’ becomes fully specialized in the tradiabgood sector. Hence, we can conclude for
our model specification that symmetric trade lilieedion by necessity improves welfare in
both countries?® Yet, drawing on Pfliiger and Russek (2011a) wel shaw and explain below
that immiserization becomes a distinct possiblthé two countries differ in further business

conditions, notably if they differ in size and matlaccessibility (see section 4.5).

4.3  Entry subsidies and welfare

An entrepreneur who is about to start businesaaed with sunk costs related with the research
and development of new products and with legali&ato entry such as licenses and permits.
However, governments also provide numerous progminssipport for the foundation of new
firms. Such subsidies to market entry and R&D aseywvidely used. Unlike classical trade
policy instruments such as import tariffs or expsubsidies these policies are perceived as

largely domestic issues and therefore not scrgthtzy bodies like the WTO.

Taking these observations as starting point, Pfliged Sudekum (2009) explore the
implications of entry subsidies in the two-sectondal that we laid out in sections 2 and 3.

Governments unconditionally provide entry subsidéesvhich reduce the entry costs for
(potential) firms from theiraw level f, to theeffective level f~e = f,—s. These subsidies are
financed by a lump-sum taxlevied at the household level. The government btidgnstraint

is then given byt (L =s[M F. Governments are assumed to be benevolent. Theyseltheir

12 This qualitative finding was also found by Melitnd Ottaviano (2008).

13 Demidova (2008, proposition 1) providesiatuitive argument that in her analysis which uses a Cobhgls
upper tier utility and a general distribution aftii productivities such immiserization might posgibtcur in the
laggard country in the absence of specializatiortontrast to Demidova (2008), Melitz and Ottavi§2@08)
show for their alternative framework that symmetrade integration leads to mutual increases idycetvity and
welfare which is in line with our finding.
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policy such that the indirect utility of househobldss maximized subject to the government
budget constraint. In the following we will look the base case where countries are assumed to

be identical with the exception of possible differes in entry subsidiés.

Starting with the autarky case, the optimal entysidy is immediately derived &g, = f./ 0.
This subsidy is positively related to the raw lewél entry costsf, and negatively to the

elasticity of substitutioro . To gain an intuitive understanding of this resuis worthwhile to
reflect on the market distortions that prevail im wo-sector economy. There is in facbne
distortion, the monopoly power of firms in the maodesector relative to the perfectly
competitive traditional sector. Output is too lawthe modern sector since prices are too high

as indicated by the paramet@rwhich determines the mark-up on marginal costs &g (3)).
This monopoly distortion provides the intuition five negative relationship betwesj} and

o . The larger this distortion, the stronger is theentive to subsidize. This is because an entry
subsidy leads to firm entry, tougher competitiod arhigher cutoff, i.e. a selection effect which
implies that the firms that remain in the marked¢ amore productive. However, the optimal
entry subsidy that we reported above is jusgcand-best optimal policy. A direct way to target
this distortion would be to subsidize consumptiar, (alternatively, production) of the
differentiated varieties. Pfluger and Studekum (308w that if the government had two

instruments at its disposal, a consumption subaitly an entry subsidy, the optimal policy

would be to subsidize consumption at the fdte . The positive relationship betwesl, and
f, follows the same logic as abowe:reduction in the raw entry costs tightens thefawel

enhancing selection, so that the second-best olpgintey subsidy is smaller.

Policies that target the entry of firms are higbgrvasive, in practice. Hence, even though they
are second-best, it is very important to understéwed implications. This holds a fortiori for
the open economy. Suppose we have two identicahtdes (such that® =" =1 and

@, =d_ =d) which competitively choose their optimal entrybsigies. Each country takes
the entry subsidy of the other country as given amthsh equilibrium can then be determined.
Before proceeding to this Nash equilibrium notet #ra exogenous decrease of the entry costs
in one country (say ) raises the cutoff productivity ikl and lowers the cutoff productivity in

F (see eq. (7). Intuitively, the increased compmtitand selection induced by the entry

4 pfliiger and Siidekum (2009) show that the basighitscarry over to a setting with further couraisymmetries,
notably country size.

15 Note that a one-sector version of the model of apotistic competition does not exhibit this distont see e.g.
Demidova and Rodriguez-Clare (2009).
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subsidies is transmitted to the other country. Expuarket entry becomes more difficult for
foreign enterprises, as domestic firms are now npoogluctive and competitive. Hence, the
foreign country experiences a negative selectiofecef a welfare-reducing fall in its

productivity cutoff.

The Nash equilibrium  subsidy can  straightforwardlybe calculated as

s =[f,1- )1+ d(o-1))/[oc+D(c-2)]. A detailed inspection of teveals that, for the

caseo > 2 on which we focus, there is a bell-shaped retabetween this subsidy and the
parameter of trade freeneds. If trade costs are prohibitivep = ,0the Nash subsidy is

s*=f,/o . It then rises in® , reaches a peak and falls thereafter continuouly.
) =(a—2)/a it reachess* = f,/o again and it approaches = vthen trade is completely

costless,® =1. Pfliger and Stidekum (2009) also derive the optonaperative entry subsidy
which maximizes welfare (indirect utility) in botregions jointly. Intuitively, this optimal

cooperative subsidy coincides with the optimal ystrbsidy under autarkyf, /o . Comparing

the non-cooperative (Nash) solution with the coapree subsidy then reveals that these policies

coincide at® = Oand at® =(o-2)/c but that there is over-subsidization for the range

0<® < (o -2)/o and under-subsidization for the range-2)/o < ® <1.

What is the reason for this non-monotonic effect tfde liberalization on the Nash-
equilibrium-subsidies? This question can be apgreddrom two perspectives. First, we can
look at the marginal benefits and marginal cossoasated with these policies. The marginal
benefit is the tighter selection process in the estm market which gives domestic firms a
competitive advantage in international trade. Tteggimal costs are that higher entry subsidies
have to be financed by higher lump-sum taxes. Badinginal benefits and marginal costs can
be shown to rise with the level of trade freenéksvever, starting at autarky, marginal benefits
rise more strongly at low levels of trade freertbs® marginal costs whereas the opposite holds
true for high levels of trade freeness. Intuitiveijgh entry subsidies are particularly attractive
at high trade costs, since the firms that emergdoasestic exporters are highly productive and
snatch substantial market shares from their riddsvever, when trade costs are low, there are
already many domestic exporters and their proditgtadvantage compared to local (foreign)
firms is smaller. Financing the entry subsidy iertlalso more costly as many entrepreneurs are
induced to start up business without yielding arggr competitive edge vis-a-vis the foreign
rivals. A second perspective looks at the inteamati externalities that are associated with entry
subsidization in open economies. There is the negdinverse) selection effect that drives

down the cutoff in the other economy. However, ¢hisr also a positive spillover in that the

13



foreign budget is relaxed as the number of fordigns trying to enter falls. Netting out these
externalities gives the result that the net extégns negative for low levels of trade freeness
and high for high levels of trade freeness, rafiaimgy the results of over- und
undersubsidization, respectively. These resultslyimjpat there are gains from policy
cooperation such that the net-externality is irdéped. Importantly, whether such a
cooperation involves a decrease or increase o$ubsidy rates depends crucially on the level
of trade freeness. In particular, a complete joamhoval of all entry subsidies would lead to a

welfare loss.

4.4  Improving the research infrastructure

Another widely observed policy in developed ecoresns the financing of R&D both in direct

form of public research projects and higher edooa#ind in indirect form by e.g. subsidising
private research and development or installing wation funds. Bohnstedt, Schwarz and
Sudekum (2011) document per capita R&D spendingpmstant US-$ for 21 OECD countries
in the years 2000 and 2007/08. The United Stat@$,83%) and the Nordic countries (Norway
355,5 $, Sweden 352,8 $ and Finland 334,1 $) aeelghders in 2007/2008 and they have
experienced substantial increases from 2000 ony @ui two countries, Japan and the
Netherlands, have these expenditures fallen. Thghtexl average has risen from 232,5 $ to
286,9 $.

As with entry subsidies, little was known about #figects of international trade on the choice
of public research and development expenses. Betitnsschwarz and Stidekum (2011) shed
light on the issue by making use of the simple s&otor model of section 3. They assume that
governments levy a lump-sum tax to finance basieasch which is assumed to have the effect
of raising the technological potential of a countiyy expressed by the minimum productivity

draw ¢ of the Pareto distribution as in section 4.2. Afsssuming a simple concave

mini
specification between a country’s tax income asdatel of basic research on the one hand,
and choosing a simple specification between thelle¥ basic research and the minimum

productivity draw¢ . . the analysis proceeds similarly as in Pfluger &@adekum (2009).

mini
Bohnstedt, Schwarz and Stidekum (2011) identify ivatives for public research policies. The
‘benevolent’ motive is to tighten firm selection ieh raises average productivity, reduces the
average consumer price in an economy and increesléme. This effect is similar to the effect

of entry subsidies and becomes already clear imtlt@ky scenario as the domestic cutoff rises
with the technological potential (see eq. (5))open economies there also is a strategic motive.
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If one country invests more than the other, itsfirobtain a competitive advantage over their
foreign competitors for similar reasons as in thevus section. Firms from the ‘laggard
country’ now face tougher import competition andvéngyreater difficulties to export their

products. In terms of our model above, we would fihatT =¢,..,, /9., changes by

asymmetric investments into basic research, whiehsathe cutoffs of the two countries (see eq.
(7)). If countries decide non-cooperatively on thelume of research investments, they
overinvest as they do not take into account theatieg cross-country externality which they

exert on each other. Thus there are welfare gairssipranational policy cooperation.

Bohnstedt, Schwarz and Sudekum (2011) then go omllowing the possibility of cross-
country R&D spillovers, i.e. a positive technolagicexternality. Investments into basic
research in one country then do not only increasedbmestic but also the foreign technology

potential. In terms of our model, we can expresosprs by ¢, = f(¢minj) where f (+) is an

increasing function in its argument. This positivess-country externality (partially) offsets the
negative competition externality such that the owestment problem is mitigated. If these
R&D spillovers are sufficiently strong, the overastment problem might even turn into an
underinvestment problem. In the light of receneegsh which shows that spillovers are highly

localized (see e.g. Keller 2004), we would deemldkter outcome as rather unlikely, however.

45 Business Conditions

Business conditions, in practice, depend on mamgrfactors than those we have considered in
previous sections. This observation is the stantiagt of the analysis by Pfliger and Russek
(2011a). They consider a comprehensive set of fadtwat determine the conditions to do
business as laid out in section 3 and they focuthernmpact of trade and industrial policies on

national productivities and welfare.

With respect to the shift from autarky to interpatl trade, it becomes immediately apparent
from an inspection of the cutoffs in eq. (7) thathbcountries reap welfare gains from trade
even if they are asymmetric with respect to a ¥gré national business conditions. Moreover,
even in the case where business conditions aréspardte that the ‘laggard’ country is driven
into full specialization in the traditional indugtby the shift from autarky to trade, and where
consequentially all manufactures are produced én'ldading’ country, there are mutual gains

from trade'®

1% The specialization model is laid out in Pfliiged &ussek (2011a).
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Concerning the impact of bilateral trade integmatiBfliger and Russek (2011a) show that a

symmetric reduction in trade costs (i.d.$, =d®. >0) leads to welfare gains in both

countriesiff aggregate international business conditions (aastred by’ =" are similar

as indicated by the rand®,, +®, )/[L+ 2 )< A%#m < (1+ B2 )/(®,, +d. ). Otherwise, the
country which is the ‘laggard’ in terms of aggresghbusiness conditions experiences welfare
losses whereas the ‘leader’ reaps welfare gainscéjevhile we have shown that differences in
technology potentials do not suffice to obtain irsemization of the ‘laggard’, such
immiserization becomes a distinct possibility onse account for asymmetric business

conditions in a much more comprehensive sense. Bhiomes evident by noting that
N et = DETWK Y can deviate from unity even T=¢ . /¢ =1, indicating

identical technology potentialé.Furthermore, note that with differences in courgize and
market accessibility the parameter range of nonisarization no longer coincides with the
condition of non-specialization. Hence, in contrést section 4.2., immiserization of the

‘laggard’ is a possible outcome (appendix F prosidenumerical example).

The effect of bilateral trade integration can beateposed into two unilateral trade integration
measures. Unilateral trade integration is undetsta® an opening of a country’s border for
products from its trading partner without an eqléma measure on behalf of its trading partner

(e.g.,d®, >0 whereasd ®. =0). A unilateral border opening facilitates expoctiaties of

foreign firms which tightens competition abroad andreases the cutoff and the level of
welfare of the trading partner. The liberalizinguntry, instead, faces tougher import

competition so that the domestic cutoff and the estin level welfare of decrea¥®.

Concerning the effects of industrial policies, B#i and Russek (2011a) provide a considerable
generalization of the finding that productivity inepements in one country hurt the other
country as shown by Demidova (2008). In fact, ilofes immediately from the cutoffs (7) and
the indirect utility (8) that the very same reduttids with respect to comparative advantages
due to lower wages, a lower exit risk and easietketaentry™ Importantly, asymmetric effects
on productivities and on welfare obtain in the teauntries even if technology potentials are

identical between countries. Furthermore, policyasuees are sensitive with respect to the level

' Note that differences in country size are inconsadjal as was already found in Baldwin and Forgi@06) and
Baldwin (2005). However, these authors concludedl skmmetric trade integrationust raise welfare in both
countries. The difference to our findings can bgl&xed by noting that the authors daigther account for
differences in technology potentialsr the comprehensive set of business conditionsabdtighlight.

18 This qualitative finding was anticipated by Melitnd Ottaviano (2008).

!9 pifferences inf; have an additional effect on productivities ag/thkernate the relative access of foreign firms

to the domestic market (ab; = ri}k(fj / f )(k_”+l)’(”_l)). See Pfluger and Russek (2011a) for more details.
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of trade integration. The smaller are trade cdbesgreater is the impact on productivities and,
hence, welfare. This result mimics what has presliplbeen obtained in models of the new
trade theory and the new economic geography wittndgeneous firms (cf. Helpman and
Krugman 1985; Baldwin et al. 2003) and the undagyinechanism is the same in both settings
(see also Ossa 2011).

4.6 A re-examination of the exit process

Following Melitz (2003) we assumed in section 2t ttie exit risk ofmature firms (i.e. firms
that successfully entered the market after dravivegr productivity) is given by the constant
exogenous probability of firm death and therefore independent of the productivityhef irm.
The merits of this simplification are twofold. Rirst facilitates the establishment of a steady
state equilibrium where the productivity range, &edce the average productivity, of surviving
firms is endogenously determined (Melitz 2003:17(®¢&cond,f the group of firms whose
entry is not successful is taken into account, the model is in accord with the robust empirical
finding, that new entrants have, on average, Iqweductivity and higher exit probability than
incumbents (Melitz 2003:1701), or, seen from aedéht angle, exiting firms have a lower
productivity, on average, than surviving firms (Red) 2011: 6).

The model of section 2 has the further implicatibat theoverall exit rate in the economy is
positively related to the equilibrium cutoff prodivity. Put differently, the higher is the
equilibrium cutoff productivity of an economy arftence, the average productivity of its firms
in the market, the higher the exit rate. This beesmlear as the number@dting mature firms

in each period is given by[M and the number ofinsuccessful entrants is G(¢*)EIME.
Adding these up and recognizing that in the stestiate o (M = [1—G(¢*)]EIM £, it follows that
the overall number of exiting firms ! 5. No matter whether we define the overall exit e
ME/M orasM E/(M +M E) our claim is easily verified Since the death rate of mature firms

is constant, this implication for an economy’s @lkeexit rate is purely driven by the negative
correlation between the cutoff productivity and thet of failing business start-ups, i.e. firms
dying young. Even though it has hard to come by wilid comparable international data, this

positive correlation appears to be in line with évailable data?

2 Under the assumption of a Pareto distributddfi / M = 5[ﬂ¢* /;ﬁm‘”)k which rises ing” . The same holds true
for M€/(M +M®).
2 The non-availability of comparable cross-countayadon firm exits is a crucial problem. Althouglear efforts

have been made to develop comparable statistifisnelynamics in many countries in recent yeare (®enne et
al. 2009 or Bartelsmann et al., 2009), these effoatve largely been independent, however. Heneeajdta reflect
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However, all its merits notwithstanding, the asstiomp of a constant exogenous death
probability for mature firms is very strong (Redglil010:6). In particular, the assumption sits
very uncomfortably with the facts. Concerning matéirms, the empirical evidence strongly
suggests that less productive firms are much nikedylto exit markets than more productive
ones. This finding has consistently been obtairedaf large number of countries in many
studies. Apparently, more productive firms dispasfe greater ability to adapt to their
environment and to make higher profits and, hehaee a greater buffer against adverse shocks.
Moreover, using the perceived risk of insolvencycountries as proxy for the average death
rate of mature firms a cross-country comparisongests anegative correlation between the
average death rate of mature firms and the average productivity of firms (see Pfligad
Russek 2011b). This negative relationship is cjeatrbdds with Melitz (2003).

Moreover, a nascent literature suggests that gsli@nd institutions affecting the business
climate in a broadly defined way are central fag tinderstanding of firm dynamics, and so in
particular for business exits (Bartelsmann et @09). This literature makes clear that business
conditions, i.e. the legal and institutional franmelv for doing business, a country’s
infrastructure and microeconomic policies, macroeooic factors, and also a country’s
embedment into world trade are important deterntgari producer dynamics and should

explicitly be taken into account.

Pfluger and Russek (2011b) provide a model whiklegahese aspects into account. The key
element of their analysis is to assume that thautefisk on the level of the firms is inversely
related to the firm’s productivity such thdt= 3(¢) and &'(¢)<0. Their analysis holds for
general specifications of the productivity Iottexy{(gp) and of the relationshiri(¢). For ease of
exposition, we assume a Pareto distribution of fimmductivities and we work with the simple
specification,5(¢):1/¢, in the following. Three types of average exitemtcan then be
derived for a steady state (see Pfliger and Rua8ekb for details). The average death rate of

mature firms is given b{(k—l)/ k] @, the average death rate of start-ups (entrantis)e
as [(k-1)/k]dp™ /g%, -] and the overall average death ratd(is-1)/k]dg™/ gk, |.

The cutoff productivityg™ is key for all three concepts of average deatbsrdtoth the average
death rate of entrants and the overall averagehded¢ are positively linked to the cutoff-

productivity ¢ whereas the average death rate of mature firmegatively correlated witkp" .

strong country idiosyncrasies. For example, in @sttto Germany, countries like Spain, Italy andége do not
embrace small enterprises in their statistics. eee, in these Mediterranean countries firms oftenose less
formal and juridical ways to deal with bankruptckieh are also not included in the data (e.g., tesaént or a
moratorium, see CreditReform 2007, 2009). Henci thsolvency rates are strongly biased downwards.
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Solving the model withd = 3(¢) allows Pfliiger and Russek (2011b) to derive spaeglictions

concerning how key factors shape a country’s bgsirand trade environment and, therefore,
impact on the average exit risk of firms. We lookhe implications for the average death rates
of mature firms in the following? First, the expected risk of business exit fallewta country
moves from autarky to trade. Intuitively, trade oipg induces a competition effect which
drives up the productivity threshold to survive dmhce the average productivity of firms. The
country-specific exit risk falls as firms become m@roductive on average. Second, the effect
of trade integration on the country-specific exskrdepends on the liberalization path and on
the country’s business conditions relative to thokés trading partners. More specifically, a
country that opens up unilaterally and grants fgrefirms better access to its consumers
experiences an increase in its rate of firm dedilsivthe average firm death risk in the trading
partner country falls. A symmetric trade integratipath reduces the exit risk in the two
countries if and only if the business conditionghese countries are similar. As soon as one
country has significantly better business condgion average (we make this concept precise in
our theoretical analysis), this country experienaefll in its default risk while the risk of
business exit rises in the other country. Thirdning to the effects of business conditions for a
given state of trade integration, we show that@nty’s exit risk is independent of the size of
its population and the size of its trading partridre country specific exit risk rises when entry
investments in this (the other) country rise (faljhen its (the other country’s) technical
potential falls (rises) and when wage costs in (tiis other) country rise (fall). The effect of an
increase in the fixed investments necessary tolgupe domestic market (i.e. for a distribution
or retailing network, the costs of contract enfome@at or corruption expenditures) on a
country’s default risk is to decrease the riskighfdeath if trade is sufficiently costly, whilst
the exit risk in the other country unambiguouslistaA cursory look at the data involving the
perceived insolvency risk as in figure 1 reveak flor this group of European countries these
predictions are consistent with the observatiorfiigér and Russek 2011b). Clearly, solid
econometric work is needed to go beyond the siropteelations reported in that paper. The
causality issue needs to be addressed, in partidd@eover, further and better data involving
a much broader sample of countries are desiraiie,Tihe simple model specification discussed
in this section appears to be an adequate stapiigt for deeper empirical investigations,

however.

% This analysis focuses on the long-run steady s@dibrium and thereby abstracts both from thsitess cycle
as well as from short-run adjustment processes.
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5 Conclusion

Using a simple two-sector model of monopolistic patition in the spirit of the new trade
theory as a unifying framework, this paper has tsgsized recent research which started to
explore economic policy implications of the theerief heterogeneous firms and trade. Key
lessons of this research are the following. Fitetre are gains from trade even if the countries
under consideration differ in the conditions of rdpibusiness. Second, differences in
technology potentials have strong asymmetric efféat trading partners in the sense that the
leading countries win and lagging countries losavaifare terms. Third, seemingly domestic
policies such as subsidies to entry or subsidid8&D have strong international repercussions.
Non-cooperatively chosen policies typically devitam optimal cooperative policies in non-
trivial ways, so that there is scope for welfargioving policy coordination. Fourth,
symmetric trade liberalization may lead to immigation in the country with inferior business
conditions. Fifth, a re-examination of the exit gges of firms which takes into account that
more productive mature firms are less likely to, dielivers new insights for the average rate of
firm death at the country level. The analyticaleeasth which the model can be employed to
address country asymmetries should make it ancttteatool to study other policy issues such
as policy competition in further instruments, nmuglbuntry extensions to address preferential

trade agreements and political economy applicatiofsture work.
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Appendices

Appendix A — The FEC and ZCPC condition

1/(o-1)

Using n(¢) =r(¢)/o-wf and r(g)=(¢/8)""r(#) where § = E[ - \¢ ¢] is a
measure of average productivity, and imposiig= , €he FEC can be derived as
m(F)=owt, J1-G(#")|. Using (@) =[r(#)/o]-wt andr(g’)=(s"/13)"r(3), the zCPC

condition can be expressed as a function of theragee productivity level § :

n@)=\F16) " -wr

Appendix B — Firm masses, the price level and indgct utility under autarky

In equilibrium, the aggregate expenditure on mactufang has to be equal to the aggregate
revenue of manufacturing firms,BL=Mr(#) . Using r(#)= (5/¢*)‘Hawf

3 =[ki(k-(o-1)]"“¢’, and the equilibrium cutoff (5), the number ofieetfirms can be

derived,M_, = P L[ol'(I:v(vaf_l)]

. The stationarity condition then implies the numbkentrants,

M, :%. Using M, and@ =[k/(k - (o -1))]"“V¢" in (4), yields the price level,

= (A1 0t ' we e (1) pg, ) and the indirect utility of a household is theriraeq. (6).

Appendix C — The link between the productivity cutdfs in the open economy

From the ZCP conditions it follows thatri(qbi*):(,ogzbi*l?)g_l,BLi:awifi and

ri(@.)= (rijvvi ! pg., )L_g P AL, =ow f,. Consequently, we have

1/(o-1)
ry (8) _ WH — Pu ¢H _W—a/(a—1)&( f, LF] (C1)
r (¢F) W f ¢|: fF LH
* * 1/(o-1)
r.XH (¢XH) - WH fo = ¢xH zw—ﬂl(a—l) THF i( fo LH j (CZ)
er (¢><F) WF fo ¢><F TFH I:)F fo I‘F
* * 1/(o-1)
r.Xi (¢i(|) - L = ¢x| - T f B L (C3)
ne) f @ f. P L
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Combining (C1l) and (C3) leads tg,, =W 7Pt ¢, and ¢, =Wt g, where

t = T (fxi / fi )1/(0_1) .

Appendix D: Determination of equilibrium cutoffs in the open economy

Thefree entry condition (FEC) for countryi is given by
(-G (@) Elm(p)e > 4 |+ 16 (8)) |, (9)p > 6| =w 7, B (1)
As 77(¢)=r(¢#)/ o —w f, we can write the expected domestic profits as
Elm(o)e > ¢ 1= Ellplo>o]-w

Using r,(¢) = (o /w )" P AL and the Pareto specification we get

E[m(¢)|¢>¢r]=(”(¢5’ X —wifi]

o k-o+1

On substitutingr, (¢i*)= ow f. which is implied by thelomestic ZCPC ﬂi(¢i*)= 0, we have:

Er(p)p > ]=—TL w (D2)

k-o+1

The expected export profits are determined in #maes manner. Now we use export profits,

export revenue, the previous parameterizationsedisas theexport ZCPC to obtain:

Elr,(0)p > 0.]= -T2 w, (D3)

k-o+1
Substituting (D2) and (D3) into (D1) and usings (4) =1-(g,. /4) vyields

U—l Kk « Y-k 0_1 Kk « Y-k .. . .
— o f lg | + - f olg. ] =f. 00 . Writing this equation out for
k_0_+1¢m|n| 1 (¢I) k_0_+1 ¢m|n| XI (¢XI) el I g q

i=H,F and using the relationships between export cutaifsd domestic cutoffs,
P =W Dt s and g, =W “Pt_g, as derived in appendix C yields two equations

which can be solved for the cutoffs, and ¢, as stated in eq. (7).

Appendix E: Firm masses, the price level and indiret utility under trade

To derive the firm masses in the open economy ibquin we have to impose balanced trade.

From the perspective of the domestic economy,dahiglition is given by:

CprObe M H (@H ) = CprObxF M Fle (axF ) + (WH - IB)LH - (1_ i )LH /a'H
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where cprob, = prob,, / prob = (¢i*/¢; )k is the conditional probability to become an exeort

in countryi and wherey,, denotes the share of labor employed in the maoskector in country

H . The LHS of eq. (8) gives the value of counitys manufacturing exports and the first term
on the RHS gives the value of manufacturing importse second and third term on the RHS
are the values of domestic consumption and prooluaif the traditional good, respectively.
Any imbalance in trade in manufacturing must beamatl by a trade surplus or deficit in this

numéraire. Now use this balanced trade conditiod a&nbstitute M, = y,Lw /T, where
F=r(d)+cprob, r,(3,), wy, =1/a, and B(L,, +L.) =y, L W, +y:L-w, . Solving for the

¥ then gives:

B, l-o.47

g f l-o,"
Wy Ty (&H) 1_¢H¢F

and =
4 We rF(&F) 1_¢H¢F

Y

o * \K fo. 0 min,w

e Ly L, &£ -9 . . .

where 4/ =_F Hot ﬁ =4 —mio— IS an increasing measure of relative
f, L b, L. 1-4 "V,

conditions favoring business id (againstF ). Using y;, the masses of firms are immediately

implied by M;F =y Lw wherer (5) follows from the domestic ZCPC and is given by
r ()= ok f w/[k-(o-1)]. Hence, we have

v _k=(c-2)|8L, (1-0, 14" M 1-@. |47
: ok f,w, 1- @, &, et 1-0, @,

(E1)

F

_lk-(o-1)pL. Eﬁl— ?, AWJ - EEMJ

ok f.w 1-o,@. | 1- 0, @,
The number of exporting firms is implied B, = cprob, M, and the mass of entrants follows

according to MF=¢ X #“6M, . The consumption variety available in country is

mini

My =M, +M .

With the price setting rule defined by eq. (3), tpeice level can be rewritten as
1 1

P =M, (%) . The variable & ={U/M, M3 +M  (w 1w )5, ) is an

average productivity of all firms (domestic andeign) that serve consumers in couniry

Consumers in country spendM, r.(#,)= AL, on manufacturing varieties and the average

firm revenue is related to the revenue of the diftoh according tor, (@, ) = (&ti /qﬁf)"‘l r (¢,)

with (g )= ow , it follows thatM, = AL (3, /¢ ) /ow f,. On substitution, this yields for
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the price leveR = (AL, /df, J*“w"“(og; | Notice that the derivation of the price level is

independent from the derivation of the productiityesholds and observe that it is completely

general (it does not depend on the Pareto paraizedien).

Appendix F: Parameter restrictions

Non-specialization: Using eqgs. (E1) and imposing, = , Both countries have manufacturing

producers if®, <4 <1/ @, . By substitutingZ? = Eﬁzf"fe”’mm'w - @, )/(1—A"'fe'¢mm'w [@, )

where A = L, /L, is the ratio of labor endowment i relative toF , and solving fors fs¢m="

this condition for non-specialization in both caued can be rewritten as

F£<Aﬁ,fe,¢mm,w< 1 1+ 1@, 0,
A +¢H¢F ¢H 1+ A

Meaningful export-cutoffs: We assume that only firms that serve the domesticket can

export, i.e. ¢, >¢ . From eq. (C3) it follows that this holds true wbeer
r,(f, /£ Y (R/P L /L Y >1 . Substituting P = (AL /of, J'* w“?(og )" and
rearranging yieldsf, / f, > ri}“’(wj /vvi)”(¢i*/¢})a_l. Using the equilibrium cutoffs reported in

eg. (7) and solving the inequality faf""?=" we have meaningful export cutoffs, whenever

1+ fF/fo X7 <Ajvfev¢minyw < 1+¢H¢F [(fH/fo) [—IL
1+ CZ>H‘pF [qu/fo) ] 1+ fH/fo ‘pH

Note that in Demidova (2008) the conditigy > @, implies ¢, > ¢; (i.e. that a domestic firm

finds it easier to break even in its domestic miatikan a foreign exporter does) since her model
assumedV = 1 However, in the presence of a possibly large wdifferential it is quite
conceivable that an exporting firm might find itse& to break even than a local firm does.

Hence, the implication will not carry over to ouodel, in general.

Linking the restrictions: To ensure that there is a range of parametershwdimultaneously

fulfils both inequalities we have to make sure tiha&tlower bound of each parameter restriction

is smaller than the upper bound of the other. Tods down to the necessary parameter

-1
restrictionff—H [@, @ <A< (:—F [@, cDF] :

xH xF
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Numerical examples: For the reader’'s convenience we provide two nucakrexamples to

illustrate that there is a broad parameter spaspitdethe parameter restrictions made above.

Assume A= 09 f,/f,=08, f./f.=07. A) If &, =05 and ®_. =035, the non-

specialization condition read862<A>"?=" <  12%he condition for meaningful export

cutoff is 053< A% '=#=¥ < 126 and the linking conditior014< A < 81@hich is fulfilled by

A=09. The interval for mutual gains from symmetric ®adlberalization is given by
068< A fe?mn¥ < 121, For 062<A” " < 068countryH loses, whereas countfy wins.

B) If ®, =04 and®_ = 065, the non-specialization condition 107 <A>"=#" < 16the
condition for meaningful export cutoff i894< A’ ¥ < 16dnd the linking condition is
021< A< 549. If 107<A>'#" <135 both countries win by symmetric trade integration.

For 135< A% fe#m" < 162 country F loses, whereas countiy gains.
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