A Service of

ECOMNZTOR pr

Make Your Publications Visible.

Leibniz-Informationszentrum
Wirtschaft

Leibniz Information Centre
for Economics

Pfluger, Michael P.; Russek, Stephan

Working Paper

Trade and industrial policies with heterogeneous firms:
The role of country asymmetries

IZA Discussion Papers, No. 5387

Provided in Cooperation with:
IZA - Institute of Labor Economics

Suggested Citation: Pfliger, Michael P.; Russek, Stephan (2010) : Trade and industrial policies with
heterogeneous firms: The role of country asymmetries, IZA Discussion Papers, No. 5387, Institute

for the Study of Labor (IZA), Bonn

This Version is available at:
https://hdl.handle.net/10419/51780

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor durfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dirfen die Dokumente nicht fiir 6ffentliche oder kommerzielle
Zwecke vervielféltigen, 6ffentlich ausstellen, 6ffentlich zugénglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfiigung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewahrten Nutzungsrechte.

WWW.ECONSTOR.EU

Terms of use:

Documents in EconStor may be saved and copied for your personal
and scholarly purposes.

You are not to copy documents for public or commercial purposes, to
exhibit the documents publicly, to make them publicly available on the
internet, or to distribute or otherwise use the documents in public.

If the documents have been made available under an Open Content
Licence (especially Creative Commons Licences), you may exercise
further usage rights as specified in the indicated licence.

Mitglied der

Leibniz-Gemeinschaft ;


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://hdl.handle.net/10419/51780
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

IZA DP No. 5387

Trade and Industrial Policies with Heterogeneous
Firms: The Role of Country Asymmetries

Michael Pfluger
Stephan Russek

DISCUSSION PAPER SERIES

December 2010




Trade and Industrial Policies
with Heterogeneous Firms:
The Role of Country Asymmetries

Michael Pfluger
University of Passau,
DIW Berlin and IZA

Stephan Russek

University of Passau

Discussion Paper No. 5387
December 2010

IZA

P.O. Box 7240
53072 Bonn
Germany

Phone: +49-228-3894-0
Fax: +49-228-3894-180
E-mail: iza@iza.org

Any opinions expressed here are those of the author(s) and not those of IZA. Research published in
this series may include views on policy, but the institute itself takes no institutional policy positions.

The Institute for the Study of Labor (IZA) in Bonn is a local and virtual international research center
and a place of communication between science, politics and business. IZA is an independent nonprofit
organization supported by Deutsche Post Foundation. The center is associated with the University of
Bonn and offers a stimulating research environment through its international network, workshops and
conferences, data service, project support, research visits and doctoral program. IZA engages in (i)
original and internationally competitive research in all fields of labor economics, (ii) development of
policy concepts, and (iii) dissemination of research results and concepts to the interested public.

IZA Discussion Papers often represent preliminary work and are circulated to encourage discussion.
Citation of such a paper should account for its provisional character. A revised version may be
available directly from the author.



IZA Discussion Paper No. 5387
December 2010

ABSTRACT

Trade and Industrial Policies with Heterogeneous Firms:
The Role of Country Asymmetries

This paper explores the role of country asymmetries for trade and industrial policies with
heterogeneous firms. Our analysis delivers a number of novel results. First, trade policies,
infrastructure policies and industrial policies which improve the business conditions in one
country have negative productivity and welfare effects on the trading partner. Second,
symmetric trade liberalization is immiserizing for a trading partner whose business conditions
are inferior. Third, there are gains from trade even for a country whose monopolistically
competitive sector with heterogeneous firms is wiped out by the switch from autarky to trade.

JEL Classification: F12, F13, F15, L25

Keywords: firm heterogeneity, welfare, trade policies, industrial policies, business conditions

Corresponding author:

Michael Pfliger

Faculty of Economics

University of Passau

Innstrasse 27

94032 Passau

Germany

E-mail: michael.pflueger@uni-passau.de

" We thank Daniel Bernhofen, Rainald Borck, Richard Kneller, Johann Lambsdorff, Philipp Schroder,
Jens Sidekum, Zhihong Yu and the participants of workshops and conferences in Nottingham (GEP),
Aarhus (School of Business), Glasgow (EEA) and Lausanne (ETSG) for their stimulating comments.
Financial support from the Deutsche Forschungsgemeinschaft (DFG) through PF 360/5-1 is gratefully
acknowledged.



1 Introduction

Theories of heterogeneous firms and trade werelalgs® in response to empirical challenges
to old and new trade theory which emerged as ndata-sets allowed to track the production
and trade at the firm level. The seminal works bglid (2003), Bernard, Eaton, Jensen and
Kortum (2003) and Yeaple (2003) provided theorétiemplanations for the findings that
exporting firms are a rare species and typicallgda and more productive than nonexporting
firms. In an explosion of work, the scope of thdssories of heterogeneous firms and trade was
then considerably expanded, in particular to ineleddowment-driven comparative advantage
(Bernard, Redding and Schott 2007), competitioea#f (Melitz and Ottaviano 2008) and the

repercussions between trade, FDI and labor matkets.

A more recent strand of research has started teessithe policy implications of the theories of
heterogeneous firms and trade. This paper congsbiat this nascent literature. The distinctive
feature of our analysis is the focus country asymmetrieaNe consider an extensive list of
factors that are within the scope of trade and strthl policies and that determine the
conditions of doing business: technology accesskehdcountry) size, market entry costs, exit
rate, fixed costs to serve (domestic and foreigaykets, the trade infrastructure, and also
Ricardian productivity differences which imply thaduntries exhibit different wage levels. We
use a two-sector version of the Melitz (2003) madehe spirit of the new trade theory with a
competitive sector (‘traditional good’) in additidn the monopolistically competitive sector
with heterogeneous firms (‘modern/manufacturingt@®c This allows us to integrate these

country asymmetries in an analytically tractabld alim way?

Our analysis delivers a number of novel resultsstFive show that trade policies, infrastructure
policies and industrial policies which improve thsiness conditions in one country, induce a
positive selection effect and bring welfare gaiasthat country but have a negative welfare
effect on the trading partner. The possibility tleatrading partner is hurt by a country’s
technology improvements in the modern sector wéasew by Demidova (2008). However, we
show thateven if technology potentials are identical in batbuntries a trading partner

experiencesiegative productivity and welfare effecise to a variety of differences in business

! Helpman (2006) and Redding (2010) survey thesesldiements. Davis and Harrigan (2008), Eckel angeEg
(2009), Egger and Kreickemeier (2009) and Helpmahltskhoki (2010) and Helpman, Itskhoki and Reddin
(20104, 2010b) exemplify the labor market applaasi

% This modelling strategy has been fruitfully be éoypd by Demidova (2008) and Melitz and Ottavia26Q8),

among others.



conditions such as entry costs, exit probabiliiad/or wages. Moreover, we show that these

effects get magnified as trade gets freer.

Second, we show that strong asymmetric productiahd welfare effects derive from
symmetric trade liberalization. Symmetric tradeetddization exerts a positive productivity and
welfare effect on the country that has superioiirass conditions and a negative productivity
and welfare effect on the other country. Demido2808) has noted the possibility of
immiserizing trade liberalization, but her analyaigs confined to country differences in terms
of their technology potential. We show that suatht®logy differences are not necessary for
suchimmiserization Again, a very broad set of business conditiongckviare influenced by

industrial policies may account for these asymragtroductivity and welfare effects.

Third, while previous analyses of heterogeneousdiand trade have been confined to settings
where the countries are diversified in productiee,also study the case where the switch from
autarky to trade drives one country into full spéization on the traditional goddOur model
plausibly predicts this to happen if countries stt@ngly asymmetric with respect to business
conditions. For that case we show that theregaras from tradesven for the country whose
monopolistically competitive sector with heterogaree firms is wiped out by the switch from

autarky to tradeWe also show that there is no immiserizationeriadegration in this case.

Apart from these novel conclusions, a further dbotion of our analysis is to synthesize a
number of previous policy findings. The tractapiltf our framework allows us to depict these

in a very slim manner.

Previous literature. Our paper is related to an emerging literaturé élplores policy issues in
the standard model with heterogeneous firms by t€R003). As we have already noted,
Demidova (2008) studies differences in the techyylootential across countriésler work is
the one most closely related to our analysis. Wl gierefore explain in detail how our results
deviate from her contribution, as we go along. Bad(2005) and Baldwin and Forslid (2006)
are also related in that they study the welfareat$f of trade integration, albeit in a model
which lacks the comprehensive set of business tiondithat we account fdrDemidova and
Rodriguez-Clare (2009) study trade policy and weliasues from the point of view of a small
open economy. Hence, the international repercusslmat emerge in a two-country setting that

we highlight are absent in their paper. Chor (2009¢s a two-country model but focuses

® The full specialization case has obtained muanétin in neoclassical modelling of internationalde, however.
See e.g. Davis and Weinstein (2001) and Schott3R00

* See also Falvey et al. (2005).

® Feenstra and Kee (2008) address welfare as veddirdturning to their empirical analysis of thelMemodel.



exclusively on FDI subsidies. Jorgenson and Schir(®#8) explore the effects of exogenous
tariffs and Cole and Davis (2009) analyze optinaaiffs. Pfliger and Stidekum (2009) study
the non-cooperative and cooperative choice of esubgidies.

Our analysis is also related to Melitz and OttawigB008) who study an alternative model
which builds on the linear demand system with horial product differentiation developed by
Ottaviano, Tabuchi and Thisse (2002). We build lo@ Dixit-Stiglitz (1977) framework, in

contrast. This brings a benefit but also a cose Well-known cost is that the mark-ups are
constant. On the benefit side, we gadditional tractability, which is of importance since we
focus on country asymmetries along many more dinaasthan those envisioned by Melitz
and Ottaviano (2008)Furthermore, neither they nor the other paperswieahave referenced

above consider the case where one country is coatpkgpecialized in production.

Our paper is also related to the traditional lifier@ on trade policies, infrastructure policies and
industrial policies under imperfect competitiong(eVenables 1987, Helpman and Krugman
1987, Flam and Helpman 1987, Martin and Rogers EfitbBaldwin et al. 2003). Of course,

this literature ignores the heterogeneity of firnonetheless, there are some similarities

between these works and our analysis that we exptaive proceed.

The paper's structure is as follows. Our basic hmdkid out in section 2. Section 3 derives
the open economy equilibrium with two countriesct®m 4 covers the gains from trade and our
welfare and policy analyses under the usual assamgiat both countries are diversified in
production both before and after trade. Sectioheh tturns to the case not yet addressed in the
literature, where one country is forced into fydkesialization in the traditional industry. Section

6 offers concluding remarks.

2 The Model

2.1  General set-up

Our model is based on a version of the standardopulistic competition model with
heterogeneous firms (Melitz 2003) due to Demido2808). As in the new trade theory
(Helpman and Krugman 1985), there are two industetraditional industryn, produces a
homogeneous numéraire good under constant retarssale and perfect competition, and a

monopolistic competitive industry,, produces a continuum of differentiated manufaetur

® Melitz and Ottaviano (2008) address country déferes concerning size and import barriers, onlyc8ming

the issue of tractability, it should be pointed that the two-sector framework used by Melitz arith@ano (2008)
is already much more tractable than the originalit®1é2003) model. It is not as simple to use asfoamework,
however.



varieties under increasing returns. Each varietprizduced by a single firm and firms are
heterogeneous in their productivity. Labor is thiycdfactor of production in both industries.
There areL workers who supply one unit of labor each. We mersan extensive list of factors
which affect the conditions of doing business: Weva for country asymmetries concerning
effective entry costs and exit rates, the fixedi€de serve domestic and foreign consumers,
respectively, market (country) size, trade anddpant infrastructure, Ricardian productivity in
the competitive sector and the access to manufagtuechnologies, i.e. the technology

potential. We first look at a single country in auky.

2.2 Preferences
Householdh'’s preferences are defined over the homogenous goddhe set of differentiated

varieties,z0Q , according to a logarithmic quasi-linear utilitynction with CES sub-utility

u" = ginc" +n" c" { th(Z)pdz}p (1)

where0< p<1 and > QOare constant parameters and wh@?&) expresses households
consumption of variety . The elasticity of substitution between any twoietges is given by
o=1/(1- p) >1. It is well-known from Dixit and Stiglitz (1977hat c" can be understood as

the consumption of the manufacturing aggregate agtregate price

P{ | p(z)l‘”dz}l_g 2)

The budget constraint df is Pc"+n" = y", wherey" denotes income. Utility maximization
implies that per-capita expenditure on the manufatg aggregate and the numéraire are given
by Pc" = B andn" = y" — 3, respectively and indirect utility ig" = y"-SInP+48(nB- 1)
Since households are identical we drop the ingddsom now on. We assumg<y in order to
ensure that the demand for the homogeneous goondnisiegative. Aggregate demand for a

single varietyz is given by o(z) = p(z2) ?P°* AL, and total revenue for that variety is

r(z) = p(2) 2) = [P/ p(z)]”‘l[ﬂ_. Overall manufacturing expenditurBgcL, equalsfL .

2.3 Production and pricing
In the numéraire-secta units of labor are transformed into one unit ofpat. This pins down

the wagew=1/a. Technologies in the modern sector are suchltkat +q/ ¢ units of labor

" Demidova (2008) assumes a Cobb-Douglas uppeuttiy function rather than a logarithmic quagidiar one.



are needed to produag units of output. The fixed overhead labbris the same for all firms,
but the variable labor requiremefif ¢) differs across firms. Firms have zero mass. Eaah f

thus faces a residual demand curve with constaice pglasticity of demand-o . Profit

maximization implies that a firm with marginal cdst/ ¢ ) charges the price:
pP)=———=— 3)

Revenue and profits of this firm are then givenrly) = AL(pgP/w)"™ andn=r(¢)/ o -wT ,
respectively. Hence, a firm with higher productgMivel ¢ charges a lower price, sells a larger

guantity and has higher revenue and profits. Salcérm-specific variables differ only with

respect tog , the CES price index (2) can be rewritten as

o Y(o-1)
P =M p(@) =M1 p—V; with § = {I 7 w(¢)d¢} @)

where M denotes the mass of manufacturing firms (and wasiein the markety(¢) is the
productivity distribution across these active firmigh positive support over a subset( oo)

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

2.4  Entry and exit

There exists a mass of potential entrepreneursoaheenter the manufacturing sector subject to
a sunk entry investment in terms of labfyr At each point in time a mass bf © entrepreneurs
decides to enter. Upon entry these entreprenears l@bout their productivity , which is
drawn from a common and known density functmp widh support( oo) and cumulative
density functionG ¢ ) Call this the 'productivity lottery'. After thequuctivity is revealed, an
entrant can decide to exit immediately or to renaitive in the market, in which case the firm
earns constant per-period profig). It will exit immediately if 77(¢)<0  r(g)<owf .
Only those firms remain active whose productivitpwl exceeds the cutoff > &t which

profits are zer0ﬂ(¢*):o. Once in the market, every firm may be hit witmstant probability

0 by a lethal shock which forces it to shut down amdt.® We focus on a stationary
equilibrium without time discounting such that iacd period the mass of entrants which

successfully enter the market equals the massmo$ fihat are forced to shut down. Analytically,

prop M =JdM , where proh El—G(¢*) is the probability to draw a productivity no sneall

8 We follow Melitz (2003) and assume that once mfis hit by a lethal shock it leaves the marketangneously.
See e.g. Hopenhayn (1992) for a dynamic analysisrmfexit.



than the cutoffp’. The endogenous productivity distribution amongvising firms, ,u(¢), IS

thus the conditional (left-truncated) ex-ante disttion g(¢" ) on the domai|1¢*,oo).

2.5 Equilibrium in the closed economy and parametezation

The equilibrium within the manufacturing sector dam characterized as in Melitz (2003) by

two conditions, a free entry condition (FEC) armkeo cutoff profit condition (ZCPC).

To derive the FEC note that, assuming risk netyrghotential entrepreneurs enter the market

(i.e. incur the entry cosw f, to participate in the productivity lottery) unthe value of entry

:E{i(l—d)tn@))}—wfe=[1—G(¢*)]E[n(¢)|¢>¢*]/5—er is driven to zero. Using

t=0

(@) =r(@)o~wi andr(g)=(p/F)Y r(F) whered = Elp~lp > ¢’ [ is a measure of
average productivity, and imposingv®= 0 the FEC can be derived as

n(@)=owf [1-G(¢')| . The ZCPC states that the cutoff firm makes zerofitg,

g’ )=0 . rp")=owt . Using (#)=[r(#)/o]-wf and r( ) (¢ /¢’) r(#) , this

condition can also be expressed as a function ef dlierage productivity leve§ :

n(&) [($/¢ —1wa The equilibrium is determined by the cutoff protivity ¢~ which

simultaneously satisfies the FEC and the ZCPCrdieroto conform to the empirical evidence

and to obtain closed-form solutions we assume @alistributed productivities,
G(g)=1-(g,,, /) and g(¢) =G'(¢)=kgX, #™* where g, >0 is the lower bound for
productivity draws and > is the shape parametefhe ex post probability of productivities
is then conditional on successful market enpr{) = g(#)[1-G(*)] = kg™ ¢V if > ¢

and z(p) =0 otherwise. Moreoverd =[k/(k - (o -1))]"“ ¢, where we assumke>o - .1

Using these expressions in FEC and ZCPC yieldaukerky equilibrium cutoff:

— (U—l) L¢mln ‘
¢am—[(k_a+l)f ; ©

The equilibrium cutoff is independent of the numioérworkersL , positively related to the

elasticity of substitutioro , the fixed laborf to serve the market and the lower boyhg and

® For empirical support see e.g. Del Gatto et 2106} and Ikeda and Suoma (2009). The Melitz-modt the
Pareto-parameterization has been popularized byaBeet al. (2003), Helpman et al. (2004), Bald{&05),
Helpman et al. (2008) and Melitz and Ottaviano @00



negatively related to the fixed investment of lalabithe entry stagé,, the death raté, as
well as the Pareto-shape paraméteras in Melitz (2003) and Demidova (2008 Moreover,
.. is unaffected by the labor coefficient in the ceatitive sectora since this coefficient

affects the wage and hence the fixed costs bottertter and serve the market equi-
proportionately. We show below that countries’ tabmefficients affect the cutoffs in the open

economy equilibrium, however.
Once the equilibrium cutoff is determined, all atl®dogenous variables are easily derived
(see appendix A). The autarky price level which med for future reference is given by

= (BL1of ') we o) (1/ 0p. ) and the indirect utility of a household is then:

aut — aut

V= W—BIn (ﬂjw wed (i] +B(Ing-1) 6)
p¢aut

Countries with a greater endowment of lalhoand a higher cutoff are better off. Moreover, it
is readily derived that wage increases resultimgnfiproductivity increases in the numéraire

sector raise (lower) the indirect utility it/ a)> (<) So /(o -1).

3 The Open Economy
3.1  Assumptions

We now turn to an open economy setting with twom:[')asi,jD[H,F], say homeH and
foreign F . These two countries potentially differ in a numbs# characteristics which
determine the conditions to do business. There Imeagifferences in country size and in the
labor coefficient in the competitive sectar. Technologies in the manufacturing sector may be

different: we assume that entrants in coumtraw their productivity from a country-specific
Pareto-distribution with common shape paramé&tdaut with potentially different lower bounds,

é.... L Exit ratesd may also be asymmetric. We also allow the fixdmbtanput for entry in

the manufacturing sectai,; and the fixed labor inpuf; to serve domestic markets to differ

1% The statements concerninfy,, andk refer to versions of the Melitz-model with Parelistributed

productivities (cf. the references in footnote 4).
" Demidova's (2008) treatment of productivity diéfiaces in the manufacturing sector is more genleaal ours.
She allows for general country-specific producgidistributionsG, (¢) which may dominate the productivity

distribution G, (¢) of the other country in terms of the hazard ratken Since we consider further asymmetries
and since we want to keep the model tractable,ave bhosen to sacrifice some generality here.



across countries. If (after learning its produdyiw, ) a firm from countryi decides to export
to region j it faces an additional country-specific fixed cdst, on top of the domestic per-
period fixed costsf, that accrue irrespectively of export status. Meegpfirms have to incur
variable iceberg costs to serve foreign consunfersone unit to arrive inj, a firm from

countryi has to shipr; > dnits. We shall allow for the possibility that # 7;, e.g. due to

ji !
different trade policies or trade infrastructurésade in the competitive sector is costless. As
long as both countries produce this good, an assomfhat we shall maintain throughout the
paper, the law of one price dictates that the ¢preivage is tied to the domestic wage,

W=w. /w, =a,/a. whereW denotes the relative foreign wage. Note that1/a by our

choice of the numéraire. Hence, we do not impos®ifgrize equalization.

3.2 Domestic cutoffs and export cutoffs

Following the approach pioneered in Demidova (20@8) now derive the domestic cutoff
productivitiesg,, andg, drawing on the conditions of free entry and zertwff profits which

become interdependent across countries in the epenomy. If a manufacturing firm from

country i exports to country j , its profits from exporting are given by
(@) =1, (@) o—w [T, wherer, () = (r;w ! p@)*° Pj”‘l,GLj is the export revenue. There is a
critical productivity thresholds,, where such a firm just breaks even on the exparket, i.e.
1, (9)=0 < r,(d,) =0ow f,. We call this theexport ZCPC Furthermore, a manufacturing
firm from countryi that serves her home marketderives profits7z(¢) =r,(¢)/o-w f,
wherer (@) = (w / pg)™ P’ BL, is the associated revenue. The cuggffwhere this firm
breaks even is defined by (¢’ ) =0 = r. (¢ ) =ow f.. We call this thedomestic ZCPCThe
revenue equations imply a link between export dstofand domestic cutoffs,
G =Wt g and g =Wt g, where t, =1, (fxi/fj)“("_l) (see appendix B).
Throughout the paper we impose the assumpfiphf, > ri}“’(wj /vvi)”(¢f /¢ )”_1 to ensure that

only firms that produce in the domestic market egport (i.e.¢, > ¢.).

The free entry condition (FEC) for countrycommands that firms enter the market until the
value of entry is zeroproh £|7z(g)/a|¢ > ¢’ |+ prob, £|r,(#)/3|p > 4. |=w, f, . The first

term on the LHS formalizes the expected profitsttuan domestic market and the second term



expresses expected profits on the export marketrevipgoh, =1-G (¢, ) denotes the

probability for a productivity draw high enoughéater the export market. The RHS expresses
the entry costs. Using the FECs and the domestieaport ZCPC for each of the two countries,
employing the links between export cutoffs and dstcecutoffs, and imposing the Pareto

parameterization the equilibrium cutoff produciest are derived as (see appendix C):

1 1
¢* — (0_1) fH ¢rl1<1inH 1_¢F¢H “ _¢* 1_¢F¢H K
H (k -0 +1) feH 5H 1— A fefmnw (@, Haut g — A fefminW @,

1 1
¢, = (0_1) £¢r|;1inF 1-9.9, “ =4 1-o.9, :
F (k - J+1) for Of 1-@. [ LT Pmn Pat - (28 [ L Te Pmn

where the®, Erij‘k(fj/fxi)("’””)’(”_l) are measures of trade openness which rise asblearia

(7)

trade costg; and the fixed cost ratid, / f; (i.e. the fixed cost that a firm fromfaces to

serve the foreign marken relation tothe fixed costs of a foreign competitor) fall. Weal

ok

assume thatf,;/ f, > Which implies that0< ®, < 1 The parametesf#=* = DF,T"W

captures international differences (ratios) conicgrmexit ratesD = J; /9, , entry investments
F. = f/f,,, technologies in the manufacturing sector as gy the respective lower
productivity bounds of the Pareto-distributiohn=¢,. . /¢..,- and wage differentials

W=w /w, =a,/a. caused by productivity differences in the compaitsector.£¢m=*

rises when home business conditions turn in fafatomestic firms (i.e. when market entry
becomes less expensive in home or market exisgspeobable, when technological conditions
are such that the domestic productivity lotterymdmates' the foreign one, or when domestic
wages fall relative to foreign wages).

Absent international differences in business camatit (with £ == =1 and®, =®_ = D)

*

the cutoffs are given by’ = ¢, (1+@)'" both forH and forF as in Melitz (2003). When

i,aut
we allow for country asymmetries, we have to impthgeconditionl/ @,, > £ =" > @_ to
ensure meaningful solutions (such tigat> fodi=H,F ). Intuitively, the overall business

conditions for the manufacturing sectors in the twantries must not be too different. Notice
that it clearly is conceivable that business cood# are so disparate that a country, call it the
'laggard’, is driven into full specialization inethraditional industry and that all manufactures

are produced in the 'leading’ country. We takec¢hge up in section 5.



Once the domestic equilibrium cutoffs are determhjnne export cutoffs are immediately
implied by the linksg,, =W™?"“?t, ¢. andg,. =W?"“Pt_ ¢, . The conditional probability
to become an exporter in countrycan then be derived fromproh, = proh,;/ proh = (¢i* 19, )k.

The average productivity of domestic firmds and the average productivity of exporting firms

*

., follow from @ =[k/(k-(c-D)"“ ¢ and g, =[k/(k-(c-D))'“ g, . Finally, the
average profits can be calculated7d@, ) = (@, ) + cproh, 7z, (#,,) :%(fi +cproh, ;).

3.3  Trade balance and open economy equilibrium

To complete the characterization of the open ecgnequilibrium we have to impose balanced

trade. From the perspective of the domestic econdmsyis given by:
cproh, M1, (ffo ) =cproheM.r (@F)Jf (WH - ﬁ)LH - (1_ i )LH la, (8)

The LHS of eq. (8) gives the value of countlys manufacturing exports and the first term on
the RHS gives the value of manufacturing importse $econd and third term on the RHS are
the values of domestic consumption and productiothe traditional good, respectively. Any
imbalance in trade in manufacturing must be matdmed trade surplus or deficit in this

numéraire. The resulting firm masses are derivedraported in appendix C. Countiris CES
- w 1/(1-0)

price index is given byP :[J‘ pM, 1 (#)d g +J'(rji p, )“”ij,uxj(¢)d¢} which can be
0 0

rewritten asP = (A, / of, )"“ 7w e (,o¢i* )_l (see appendix D). The indirect utility follows as:

v = - Bin (ﬁ—L] (LJ +f(n A1) ©)
of PP

4 Welfare and Policy Analysis

This section assumes that the two countries amrslfied in production before and after trade.
Section 5 covers the case where one country bechuthespecialized on the traditional good.
Section 4.1 begins with the gains from trade. Thkcp analyses that we perform in sections
4.2. to 4.5 start from an international equilibrias characterized in section 3. First we take up
trade and infrastructure policies that are unildtgiperformed by one country (section 4.2.) and

10



then address symmetric trade liberalization (secid). Section 4.4 addresses the effects of

industrial policies and section 4.5. highlights trele cost sensitivity of such policies.

4.1  The gains from trade

The welfare effect of opening up an economy frone thtate of autarky to trade is

unambiguously positive as stated in

PROPOSITION 1. (Gains from trade). Both countries have higher welfare under free trade
than under autarky.

Proof. Proposition 1 is immediately implied by egs. (Agd9). By (7) the equilibrium cutoffs
are higher in the two countries under trade thaseumutarky. The price level is then lower in
both countries under trade than under autarky. €hisils by eq. (9) that welfare (indirect

utility) is higher under trade than under autarky;v,, >0. =

aut

Proposition 1 generalizes previous findings. Me(2203) has proved the gains from trade for
the case of identical countries and Demidova (20€8) extended this proof to the case of
countries which are asymmetric with respect to rnietbgies in the modern sector. We
generalize this result to economies which are asgtmowith respect to a comprehensive set of
factors that determine the conditions to do businesour generalized model, the welfare gain
associated with the move from autarky to tradevesrifully from the selection effect which
drives up the productivity cutoffs as describedielitz (2003).

4.2  Unilateral trade integration and infrastructure policies

We now turn to analyze the effects associated witbduction of trade costs between the two
countries. We start with the case of unilaterati¢rantegration where one country (say
allows firms located in better access to its consumers. This is captuyeghlincrease i,

which may stem either from reductions in varialpéglé costs; and/or from reductions in the

fixed export costsf,; . Our results are summarized in:

PROPOSITION 2. (Welfare gains and losses from unileral trade integration). (i) A

unilateral reduction in trade costs to serve marketcaptured byd ®, >0) leads to welfare
gains in countryi and welfare losses in countryy. (ii) The effect of unilateral trade integration

on countryi 's productivity is the stronger, the more favorabte the business conditionsiin

relative to j .

11



Proof. To prove the first part of proposition 2 first aothat, by eq. (7)9¢, /0%, > @&nd

a¢’;/aq>i <0. Taking this into account in the indirect utilitgg. (9), immediately implies our

claim. The second part follows from noting tn{t%%j/dmfe@mmw >0.m
H PH

The intuition behind proposition 2(i) is the follavg. Granting firms located in countiybetter

access to consumers located in countryaises the profitability to produce manufacturing

varieties in country . This stimulates entry and tightens competition.iThe least productive
firms are driven out of the market inand the cutoff is raised. This benefits domestic

consumers. Firms in also gain a competitive advantage over firms kedanh j . The foreign

market becomes less profitable for local (foreifimps. This reduces the incentive for foreign
firms to enter the market. Competition is thus wezad resulting in a reduction in the foreign

productivity cutoff which negatively affects the Mege of foreign consumers.

The results comprehended by proposition 2(i) ingolvade and infrastructure policies.
Reductions in variable trade costd7{ < ) €an both be thought of as being due to lower
import tariffs or similar trade costs or due torastructure policies (such as greater and more

efficient harbors or airports) in county.

Proposition 2(ii) carries an important messagermle negotiations: it reveals that the incentive
to request better market access to a foreign cpurdes the more favorable is one's own

business environment.

4.3  Symmetric trade integration

We now turn to the case of a symmetric reductiotrade costsi®, =d®_ >0. Note that
this comprehends a reduction in variable (iceb&nagle costs and/or a reduction in fixed costs

to serve the foreign market (sinde&b, /dr; < a@dd®,/of, < O respectively). We obtain:

PROPOSITION 3. (Welfare gains and losses from symmnéc trade integration). A

symmetric reduction in trade costd@®, =d®. >0) leads to an immiserization of one
country and welfare gains in the other countryfif'#m" < (¢H + ¢F)/(1+ cpj) (thenH loses)

or if A9 > ({1+@2)i(@, +®.) (then F loses). Otherwise both countries reap welfare

gains.

12



Proof. A country' welfare rises (falls) when the produityi cutoff rises (falls). Totally

differentiate ¢, :¢i*(d>i,<bj), take the derivatives of the equilibrium cutoffg, /d®, and

g /0®; for i, j, imposed ®, =d®_. >0, and then explore the sign of the derivatiwes.

This proposition delivers the important result thia¢ possibility of immiserization through

trade integration that was first noted by Demid@®@08, proposition 1) is far more general than
conceived by her. Demidova allows technology paashin the manufacturing sector to differ
across countries and she shows that it is postibtehe 'laggard’ (the country with the inferior
technology potential) may lose from falling tradests. We generalize this result in two

important dimensions.

First, we show that asymmetric business conditiond much more comprehensive sense are
accountable for the possibility of immiserizatiom fact, there is the possibility of
immiserization even without differences in techgglpotentials in the modern sectdio see

this consider the case where counkyis the laggard anddH is the leading country and

ok

remember that A ?"=DFT'We? . Then note that the condition

Lt > 1+ @2)i(@, +®.) can be fulfilled even ifT =g, /@ =1, indicating

identical technology potentidfs if entry investments are relatively more favoeabi country

H (i.e. if F, = f_/f,, exceeds unity strongly enough), the default risldi is relatively low
(i.e. if D =0 /9, exceeds unity strongly enough) and/or wages aagively low in countryH
(.,e.W=w./w, =a,/a. exceeds unity strongly enough) such that thehlaftd side (LHS) is
large. Moreover note that this condition is morsilgdulfilled if the right-hand side (RHS) is
small, which is the case if firms frofd have easy access to consumerg iffi.e. ®, is large)
or, when trade costs are identical and low (i.ghl®_. = ®,, ). Moreover, the RHS is low, if it
is difficult for firms from F to accede consumers kh."* Also note that size differences as

proxied by the number of workerk,, and L., are inconsequenti&f.

12 Remember that Demidova (2008) allows technologgmtéls to differ in a general sense. Our spedifon
which only involves the support of the technologgtribution suffices to make the point, however.

** Caveat: this holds whe2®,,®_ — (1— oK ) <0.

4 The inconsequentiality of country size was alrefaiynd in Baldwin and Forslid (2006), see also Baid
(2005). However, these authors concluded that synurieade integratiomustraise welfare in both countries.
This difference to our findings can be explainechbting that these authors diditheraccount for differences in
technology potentialsor the comprehensive set of business conditionsibatighlight.
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Second, our analysis is general in the sense thaallow the symmetric trade integration to
proceed from an initial situation where firms fatiferent conditions to accede consumers in

the other country, i.ed, and ®_. may differ in the initial equilibrium.

4.4  Industrial policies and business conditions ithe open economy

Industrial policies have a direct effect on busmesnditions. Business conditions, in turn,

impact on the productivity of firms and on counwvglfare under international trade. We have:

PROPOSITION 4. (The effect of industrial policies and business calitions under trade).

Lower domestic entry investments, lower labor productivity in the traditional sextl/a , a
lower default riskd, and/or greater technological potentig|,,; in countryi raises the cutoff

productivity and welfare in this country and decses productivity and welfare in countyy.

Proof. This proposition follows immediately by considerinhe effects of changes if,,

1/a,0 and g ., oneg. (7) and (9m

mini

Intuitively, any improvement in business conditianscountryi, such as a better technology
potential, lower entry investments, a lower exiolability and/or lower wages, raises the
profitability of the domestic market and gives Ibians a competitive edge over their foreign
competitors. This stimulates entry in countryand reduces the incentive to enter the

manufacturing industry in country, which sets in a selection effect that leads gihér cutoffs
and welfare ini and lower cutoffs and welfare in (similarly to the case of unilateral

improvements in market access that we discusseudd)ef

Proposition 4 provides a considerable generalinatad the finding that productivity
improvements in one country hurt the other cou(@gmidova 2008, proposition 2). In fact our
proposition shows that the very same result holids respect to competitive advantages due to
lower wages, a lower exit risk and easier markétyetmportantly, we show that asymmetric
effects on productivities and on welfare obtairtha two countries even without differences in

technology potentials that were envisioned by Dewveéd(2008).

In contrast to the factors considered in propasidahe effect of changes in the domestic fixed
labor input necessary to serve the domestic mdrastan ambiguous effect on the domestic
productivity cutoff, but an unambiguous effect oelfare as stated in:
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PROPOSITION 5. (The effect of domestic fixed laboinput under trade). An increase in
domestic fixed labor inputsf() leads to (i) an increase in the domestic produiyt cutoff iff
the domestic market is sufficiently protected frofareign competition, i.e. iff
@, D <(a—1)/(k—0') , (i) unambiguous welfare losses in country, and (iii) an

unambiguous increase in the cutoff productivity amdfare in countryj .

Proof. The method of proof follows the one employed toverthe previous proposition.

Proposition 5 shows a remarkable difference to foding for the closed economy. In the
closed economy, an increase finnecessarily drives up the productivity cutoff (eee (5)) due
to a stronger selection effect which drives thetedficient firm out of the market. In the open

economy, an increase ifj has a further effect, it facilitates the access$oo¢ign firms to the
domestic market, ad®, /df, > .0Orhis implies a competitive disadvantage for damegms
vis-a-vis their foreign competitors whose effedsito reduce the productivity cutoff. This leads
to the ambiguity. However, the effect on domestalfare is unambiguously negative, as the
increase in the fixed labor input reduces the doimemimber of firmsM, and hence the

product variety available. Furthermore, the impant foreign productivity and welfare is

positive, as firms fromj now enjoy a comparative advantage.

Propositions 4 and 5 are of crucial importance feopolicy perspective. Fixed investments that
are needed to enter and serve the domestic markktttee technology potential can be
influenced by industrial policy. For example thecessary fixed investments to start and do
business are associated with a country's leveboliption, the costs to enforce contracts, the
costs to provide protection against crime, producacy and product imitation. Technology
policies have an influence on a country's techriolgpotential. Crucially, any improvement

from the point of view of one economy has a negatvelfare effect on the other economy.
4.5  Trade cost sensitivity of industrial policies
Policymakers should be aware of how sensitive tifiects of industrial policies (noted in

propositions 4 and 5) are with respect to the le¥é&lade integration. We can show:

PROPOSITION 6. (Trade cost sensitivity of policies)(i) Consider the effect of changes in

countryi's technology potential, fixed market entry investtmexit rate or wage rate on the
domestic productivity cutoff (as captured &by, /¢ ). (i-a) Supposeb, =, =® . The effect

of any such change is the greater, the greatehéslével of trade freenes®(). (i-b) Suppose
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®. # @, . The effect of any such change is the greater, ifjieeh is @, , i.e. the better is the
market access of firms from couniryo marketj . The effect of any such change is insensitive
to @,. (ii) Consider the effect of changes in countty fixed labor input on the domestic
productivity cutoff. (ii-a) If®, @, <(o-1)/(k-0o), changes in the domestic productivity get
smaller by trade integration. (ii-b) Otherwise, teffect on the domestic productivity cutoff is

the greater, the higher i®, .

Proof. The proposition follows from differentiatiah eq. (7).m

Part (i-a) of proposition 6 carries the importargssage that the impact of policies that affect
the conditions to do business is magnified whengieeral level of trade freeness is higher.
This finding has previously been obtained in mod#ighe new trade theory and the new
economic geography with homogeneous firms (cf. kalp and Krugman 1985; Baldwin et al.
2003), the underlying mechanism being the sameasrtere. Our analysis extends this result to
a comprehensive set of factors affecting busineswlitons. Part (i-b) of proposition 6 is
entirely novel. It reveals that domestic policies anore powerful when domestic firms have
easy access to foreign markets. Part (ii-a) revibalsif a country is sufficiently protected from
international trade (i.e., i, ®, <(o-1)/(k - ) holds true), the (positive) impact of higher
fixed labor inputs on the domestic productivitysimaller at higher levels of trade freeness. In
case (ii-b), where the country is sufficiently egpd to international trade (i.e., if
@, @, > (0 -1)/(k- o)), it becomes evident that trade integration evenmifies the (negative)

impact of higher domestic fixed labor inputs.

5 Full specialization in the traditional industry

Our analysis has so far rested on the assumptianhtkie two countries are diversified in
production both under autarky and under trade, eachtry is assumed to have an active
manufacturing sector in addition to a traditiomadustry. However, we have already noted that
it is conceivable that one country (the 'laggarday be forced into specialization in the
traditional industry if asymmetries are very strignmn favor of doing business in the other
country (the 'leading economy'). This section coes this possibility. We shall assume that the
'leading country' is still diversified in produatioWe highlight the key results here and refer the

reader to appendix E for an extended technical ®kpn of this case.
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Condition for specialization. We start out with an exploration of the conditiander which

one country is driven into full specialization ihet traditional industry. Using eq. (D1) and
imposing M, = 0, both countries have manufacturing producerspif< yixd <l®,. By
substituting 4 = [ﬁf’fE"”min'W—ch )/(1—4?”8"”““'W BZ?H), whereA=L, /L. is the ratio of

labor endowment irH relative to F , and solving forA =" this condition for non-

specialization in both countries can be rewrittsti a

F£<Zﬁ'fev¢mmvw< 1 1+/1¢H¢F
A +¢H¢F ¢H 1+ A

Outside this range, one country will be fully sdizied in the production of the traditional good:
country H is fully specialized if& " < @_() +1)/(1 + ®,®.) and countryF is fully
specialized ifA"" %" > (1+ A, @, ) [[(1+ A1) @, ]. On inspection of these conditions we see

that countries are fully specialized on the homegers good if business conditions are strongly
against doing business in that economy (i.e. if @gagre high, the economy is small, fixed
investments needed for domestic and foreign mankeply are high, entry investment is high,

the exit rate is high, the technology potentiakesak and trade access is difficult).

Gains from trade. The switch from autarky to trade may force one ntou into full
specialization in the traditional industry. Eventims case there are gains from trade to both

countries, however. We can state:

PROPOSITION 7. (Gains from trade under specializatn). Both countries have higher
welfare under international trade than under autadwven if trade opening forces one country
into full specialization in the traditional industrwhereas the other country is diversified in

production.

Proof. Since we assume that both countries produce @ldé@itmal good both under autarky and
under trade (such that a consumer has the same wvatpr autarky and trade), the welfare
comparison boils down to a comparison of the plevels. We show in appendix E that even if
a country is forced into full specialization by ojeg up to trade, its price level is lower than
under autarky (where it produces both types of ghobthe country which produces both types
of goods has a lower price level for the same measan proposition 1. Hence, it holds true for

thatv,, —v,,; > Ofor both countriess

ut,i

15 This restriction binds more strongly than thenieBon for meaningful cutoff productivities (seection 3.2.).
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To the best of our knowledge, proposition 7 isrehtinovel. The country which is driven into
full specialization in the traditional industry kedits from the productivity increase of the
trading partner. Our proposition shows that thisdfigial effect is so strong that it compensates

for the fact that the ‘laggard’ country has to intnade costs for all manufacturing goods.

No immiserizing trade integration with full specialization. Proposition 3 which was derived
under the assumption that both countries are dfieddn production showed that one country
may experience immiserization under trade integnathis result no longer holds true under
specialization. In fact, it is immediate to seetthacountry that is and remains specialized
during trade integration always experiences weltg@ims through trade cost savings. We thus

have:

PROPOSITION 8. (No immiserization under trade integation). If trade opening forces one
country into full specialization in the traditionahdustry whereas the other country is

diversified in production, no country is worse lofftrade integration.

Proof: The welfare of a country increases when the paeellfalls. Use the price indices under
specialization (as stated in appendix E) to sekthiegy do not rise by trade integratian.

The intuition of this result is straightforward. §kcountry that is fully specialized on the
production of the homogeneous good unambiguoushsdaom trade integration because the
access to the manufacturing goods that are produgcétk other country becomes cheaper. The
country that hosts both industries will not be veoo$f under trade integration.

6 Conclusion

This paper explores the role of country asymmefioesrade and industrial policies in a two-
sector general equilibrium model with heterogenefouss. We consider an extensive list of
factors that determine the conditions of doing bess: technology access, market (country)
size, market entry costs, exit rates, fixed costserve markets, the trade infrastructure, and
Ricardian productivity differences. Our analysisive¥s a number of novel results. First, trade
policies, infrastructure policies and industrialip@s which improve the business conditions in
one country have negative productivity and welfaffects on the trading partner. Second,
symmetric trade liberalization is immiserizing frtrading partner whose business conditions
are inferior. Third, there are gains from trade refer a country whose monopolistically
competitive sector with heterogeneous firms is @ipat by the switch from autarky to trade.
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The analytical tractability of our model allows teswork out these effects in a very slim way
and it also allows us to synthesize previous pofiogings very compactly. The ease with
which the model can be employed to address coastygnmetries should make it an attractive
tool to study the endogenous choice of policiestaratidress political economy applications in

future work.
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Appendices

Appendix A — Firm masses, the price level and indect utility under autarky
In equilibrium, the aggregate expenditure on martufeing has to be equal to the aggregate
revenue of manufacturing firms,BL=Mr(#) . Using r(@)= (5/¢*)‘Hawf

# =[ki(k-(o-1)]"“V¢", and the equilibrium cutoff (5), the number ofigetfirms can be

derived,M_, = A L[k;(o;—l)] . The stationarity condition then implies the numbieentrants,
okw

ME _(o-1)pL

== Using M, and § = [k/(k - (o -1))]"“?¢" in (4), yields the price level,

P, = (BL/cf )" w/e ) (1 pg’,. ) and the indirect utility of a household is therirasg. (6).

aut

Appendix B — The link between the productivity cutdfs in the open economy
() From the ZCP conditions it follows thatr (¢ )= (p¢i*Pi)J_1,[>’Li =ow f, and

ri (@) = (rijvvi ! pp; )I_U P7AL, = ow f,. Consequently, we have

N . 1/(o-1)
My (¢H) — Wy fH — ¢_H =\W9/eD i( fH LF j (Bl)
rF (¢F) WF fF ¢F PH f|: LH
N . 1/(o-1)
M (¢><H) - Wh fo = ¢><H =W o/ T &( fo Ly, j (B2)
er (¢XF) WF fo ¢xF TFH PF fo LF
* * 1/(o-1)
rxi(¢ji) :&:ﬁj:ri_ L ﬂ h (|33)
@) 4 U R

Combining (B1) and (B3) leads t@,, =W 7Pt ¢, and ¢, =Wt g, where

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

(i) We assume that only firms that serve the ddinesarket can export, i.et, > ¢, . From

(B3) it follows that this holds true whenevar(f,,/ f, }“® (P /P L, /L, >1. Substituting

P =(AL /of ' wole (,0¢i* )_l and rearranging yields,;/ f, > 7, (Wj /vvi)”(¢i* 19, )H.

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

finds it easier to break even in its domestic miattkan a foreign exporter does) since her model
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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.

Appendix C: Determination of equilibrium cutoffs in the open economy
Thefree entry condition (FEClpr countryi is given by

b-G @) En(9)6 > ¢+ -G (4) Elm, (0) > 4. ] =w 1. B (e
As 77(¢)=r(#)/ o —w f, we can write the expected domestic profits as
Elmlo)e >oi1=~ Er(o)o > o ]-wi

Usingr, (¢) = (,0¢/vvi )"_1 P’ and the Pareto specification we get

elrlole >o]=( 10k -wi

o k-o+1

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

Elr(p)e>¢]= 2wt €2

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

export revenue, the previous parameterizationsedisas theexport ZCPQo obtain:

e, (¢)p > ¢, ]= -T2 w, (C3)

k-o+1

Substituting  (C2) and (C3) into (C1) and usinG (4)=1-(g,.. /4 ) vyields

g _1 K * Y-k ag _1 K + Y-k V. . .
o folg )+ fo\g. ] =f. .00 . Writing this equation out for
k_0_+1¢m|n| i (¢| ) k_0_+1 ¢m|n| Xi (¢XI) ei I g q

i=H,F and using the relationships between export cutaifed domestic cutoffs,
¢, =W Dt g and g, =W “Dt_g. as derived in appendix B yields two equations

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

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

Start with the condition of balanced trade (eq.) (8hd substituteM; = yLw /T, where
r=r(3)+cprob,ry (@), w, =1/a, and B(L, +L¢) =y LW, + VLW . Solving for the

¥ then gives:
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B r, l-o.47
Wy Ty (5.4) 1-2,o,

_B I 1-9, dek
We rp(fp) 1-9,0;

Yy and );

« \K fo,@ min,w
c e Ly L, &M -, . . .
where 4? = _F _Hyyo-1 Pe | - L £ is an increasing measure of relative

fH I‘F ¢*H _L_Fl_AJ'feﬁmin'Wd)H
conditions favoring business id (againstF ). Using y;, the masses of firms are immediately
implied by M,F =y Lw wherer(3) follows from the domestic ZCPC and is given by
t(#)=ok f w/[k-(o-1)]. Hence, we have

Y _lk=(e-1)|8L, (1-0, 14" M 1-@. |47
: ok f, w, 1- @, @. e 1-g, o,

(D1)

" _[k=(-1)|8L, [El—chzM*j_M [El—cpHA*‘”*j

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 ¢“aM, . The consumption variety available in country is

My =M, +M .
With the price setting rule defined by eq. (3), tpeice level can be rewritten as

1 1
P=M, *[p(#,) . The variableg, ={(1/ M, )[Miﬁ”_l+ M, (Wj / vvi)‘_”rl.’” xjﬁ]}ff-l can be

ji
interpreted as an average productivity of all firfdemestic and foreign) that serve consumers

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

the average firm revenue is related to the reventiethe cutoff firm according to
0 (@)=816) (). with 1(¢;)=ow £, it follows thatM, = A (3, /¢ ) /ow f,. On
substitution, this yields for the price levl= (AL, /df, J'“w“ (g | . Notice that the

derivation of the price level is independent frame derivation of the productivity thresholds

and observe that it is completely general (it do@sdepend on the Pareto parameterization).

Appendix E: The model with specialization on the taditional industry in H

Consider that onlyF has manufacturing firms, whereas countdy only produces the

1/(1-0)
homogeneous good. The price indices are then diyef :{ J'pl‘”MSYF,uFdz} and

zZ0Q
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1/(1-0)
P :[ j(rFH P:) M el 0z whereM . and M, . is the number of domestic and
00

exporting firms fromF , respectively. Like under non-specialization, ptisd entrepreneurs in
F invest into the productivity lottery until the valwof firm entry is driven to zero, so that the

FEC is the same and is given by—;z)mmF . (¢S F)_k +k0—_1+1¢,';inF f. (¢S XF) =f [ .
-0

The trade balance condition from the perspective & is given by

M elie (Bs ) = Ly /@, — (W, — B)L,,. The LHS gives the value of countFy’s manufacturing
exports, whereas the LHS represents the differbeteeen the value of domestic production
and consumption of the homogeneous  good. Usinty a,, = w, and
M (&S’xF)= ok f-w. /[k—(a—l)] which follows from the export ZCP@; (¢;F): 0, the mass
of exporting firms is given bM . = [k —(0’—1)],6’!.H Ikow,f,. . Furthermore, the total revenue

of manufacturing firms must equal the sum of wagdsat sector, i.eM_ .. = ;L. w. where

e =1: (@F)+cprot;F M (ﬁw) is the average revenue of a manufacturing firneaontry F .

Taking into account that worldwide expendituresnaanufacturing goods must match the sum
of wages earned in this sect@f(L,, + L:) = y-L-w- , we derive the mass of domestic firms as

o Bl L )k-(0-]
ko \fe + (80186 ) f

). Using M, =cprob M. , where cproh, = (¢F/¢XF) :

shows that the domestic and the export cutoff iad . —(ik

¢... To ensure that
L, f- '
only domestic firms can export, i.@, . > @, ., we assuméLF/LH )(fo/ fF)>1. Using this
link in the FEC yields the equilibrium cutoffs:
¢;,F = ¢;UI,F [tu'-l- I‘H /LF]llk and ¢;XF = ¢;ut,F [ﬁfo/ 1:F]l/k[:l'-'- LF / I‘H]l/k (El)

The equilibrium masses of firms immediately follow b

M, = k-(e-Dla. .4 M. = [k-(o-]A, (E2)
kow. f, ’ Kowe £,

To show that countryH , which specializes in the homogeneous good, has ¢f@m trade, we
depart from the utility differential between theseawith trade but no manufacturing firmshh

and autarky AvV=v, =V, 4 [)’In( ) LH /PsH) The utility differential is determined by the

difference in price  indices under autarky and  sgeation. Using
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1(1-0)
P, =| (T p) "M, 1t .dz =7 MY (pg__/w_ )", the number of exporting
S,H FH Mr s, xFMxF FH Vs xF sxF I Vg

z0Q

firms from eq. (E2)# =[k/(k-(o-1)]"“?¢" and the equilibrium cutoffs as given by eq.

(E1), the ratio of price indices is given by

k
P
[Lm] = ¢FA$%fe,¢min,w|:l+ %} (E3)

sH H

From eq. (D1) we know that there are no manufaatufirms in H wheneverd? < @, or
CDFA[} >1, respectively. Hence, it immediately follows frqig3) that there are gains from

trade even if trade opening forces counttyinto full specialization on the traditional good.
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