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Home Market Effect and Regulation Costs---Homogeseand Heterogeneous Firm Trade Models

Home Market Effect, Regulation Costs and
Heterogeneous Firm$

Toshihiro Okub6 and Vincent Rebeyrdl

ABSTRACT

This paper studies how market-specific entry sua&t< (regulation costs) affect the
Home Market Effect (HME) with firm heterogeneity marginal costs. Our model is
based on the Dixit-Stiglitz monopolistic competitimodel with firm heterogeneity plus
regulation costs difference. We find that a regoiatosts gap works as dispersion force
by inducing a market potential gap, which redutesHME and could cause the reverse
HME or the anti-HME. The HME first rises and theall fin terms of trade openness,
whereas the HME rises in terms of regulation cgafs coordination by technical barriers
to trade (TBT) agreements. Firm heterogeneity dampe dispersion force by the
regulation costs difference and thus works as gfoageration force. Firm heterogeneity
causes a perfect spatial sorting, in which a lagentry attracts only high productivity
firms, and vice versa.

JEL: F12, F15, R12, R38
Keywords: home market effect, firm heterogeneity, regulatosts, technical
barriers to trade

Ce papier étudie comment des colts d’entrée (aditegulation), spécifiques a
chaque marché, amendent le «<Home Market Effect»EHdh présence de firmes
hétérogenes en terme de colts marginaux. Nousamsuyue I’hétérogénéité des
firmes crée une nouvelle force d’agglomération.t€€betérogénéité implique un
classement spatial des firmes en fonction de leadyctivité, le grand pays
attirant les firmes les plus productives. D’autetpla différence de colts de
régulation entre pays induit une force de dispersles activités, ce qui réduit
'effet HME. Nous trouvons alors qu’une libéralieat du commerce renforce
puis réduit le HME. De plus, une réduction desibegs non tarifaires augmente
le HME, renforcant donc les inégalités entre pays

JEL: F12, F15, R12, R38
Mots clés Effet du marché domestique, hétérogénéité demfir colts de
régulation, barrieres non tarifaires
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1. Introduction

The Home Market Effect (HME) is one of the mosikatg features in the so-called New
Trade Theory, initiated by Krugman (1980) and Hedpmand Krugman (1985): a large
country could attract a more than proportional shair firms in industries characterised by
imperfect competition, increasing returns to sq#RS) and trade costs. Our paper aims at
examining the effect of country-specific entry ostifferences on the HME with firm
heterogeneity.

Various empirical evidences on the HME have beaviged (Davis and Weinstein, 1996,

1999, and 2003; Redding and Venables, 2004; Tribn2001)* To predict these various

empirical evidences, theory related to the HME bagn developed by modifying and

relaxing some assumptions of the Krugman (1980) Hetpbman and Krugman (1985)

models. For example, Head and Ries (2001) intratluagional product differentiation into

the perfect competition and constant returns teeq€&RS) sector in the Armington approach.
Davis (1998), which modelled the CRS sector witdér costs, found a kinked firm share
expenditure share diagram. More recent studieb®@MHME have sought to explain evidences
in the multi-country framework (Behrens et al., 2P0

These laborious efforts for theoretical modificatibave stemmed from mixed empirical

evidence. A perfect example is the reverse HME fitaluction or firm share in the IRS

sector is less than proportional to the expenditlvare in the world, but they still have a
positive correlation) or anti-HME (the productiohase is negatively correlated with the

expenditure share). The reverse HME and anti-HM&dde observed in many empirical

evidences. In response, Head and Mayer (2001) ededIthat the cause of the reverse HME
lies in imperfectly elastic labour. Furthermoreg tteverse HME was shown in a non-linear
HME diagram by Crozet and Trionfetti (2005), intuathg trade costs into both IRS and CRS
sectors. One of the purposes of our paper is testigate another possibility to explain the
reverse HME and the anti-HME. We keep Helpman arnggian’s framework as much as

possible intact: without modifying the CRS sectod avithout assuming an inelastic labour
supply. Our paper modifies the IRS sector by intikadg market-specific sunk costs, called
regulation costs, together with firm marginal cdst$erogeneity.

The Current Literature and Our Paper

Before starting a detailed discussion, we reviemeaurrent studies to put our paper in
perspective. Since the abolishment of internaffsam the middle 1970s, Western Europe has
been concerned with technical barriers to tradeT(TBuch as country-specific regulation and
standards. In other words, as Baldwin (2000) pdimtet, the reduction of tariff barriers has

led to relatively increase trade distortion of regory differences with respect to the location
of production. In the late 1990s the WTO has soutghtreach agreements on the
harmonisation of these country-specific regulatioasd standards. This ongoing

* Trionfetti (2001) has shown that if consumers’ engiture is home-biased, the HME could be mitigatee
also Trionfetti and Brulhart (2005).

® Behrenset al. (2004) put stress on the impact of the third couaffect, in which a small country with good
access to the other market may well receive a latgeber of firms: market accessibility cruciallyfeadts the
production share.
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harmonisation of country-specific regulations hasignificant effect on international trade
(Swann, et al.,1996; Vancauteren, 2002; Vancautane Weiserbs, 2003).

Behrens and Thisse (2005)

Turning to the HME discussion, a current provisiostaidy draws attention to the above-
mentioned country-specific sunk costs differen@ehrens and Thisse (2005) suggested that
the basic impact of the asymmetry in country-spediked entry costs dampens the HME. In
other words, different country-specific market-gntiosts work as dispersion force. They
concluded that the marginal difference of the miaddry sunk costs in favour of the small
country (higher costs in the larger country) reduttee HME. Similarly, our paper also
provides a model with the market-specific sunk osthich is positively correlated with
market size.

HME and Firm Heterogeneity

The HME has been mentioned in a new research ayeépu¢he heterogeneous-firms trade
models, although their focus is not solely on thdEH Indeed, this current research avenue
has put forward the important consequences of $irmproductivity heterogeneity on
international trade (See Bernard and Jensen, 11®®®a,b, 2001; Tybout, 2003; Eatetal.
,2004; Bernard et al. 2003). In response, Melit20@ showed the reallocation effect via
trade liberalisation. Concerning firm heterogenaify the HME in a theoretical framework,
there are two streams: one is Melitz (2003), Faleeyal.(2004), Helpman et al. (2003),
Baldwin and Robert-Nicoud (2004), Bernard et ab042) and Baldwin and Forslid (2004), all
of which use models with free-entry without delemat and the other is Baldwin and Okubo
(2004), which builds on a delocation model withéree entry’ Both streams are common in
marginal costs differences across firms in the Etiglitz monopolistic competition mod&I.
These streams have shown that some selection ffeetat work and affect the average
productivity. Even more importantly related to quaper, all models found the usual HME,
just as in the homogeneous firm trade model (Heiprawad Krugman (1985)). Next, we
provide an overview of two seminal papers in martadl

Melitz (2003)

This is a seminal paper in international trade todging firm heterogeneity in the
monopolistic competition model. Based on Krugma®8(), marginal cost differences (firm
heterogeneity) and beachhead costs (fixed markeg-sank costs) are introduced. The model
never considers firm relocation between counthes,consider free entry. As a consequence,
Melitz found that: 1) high productivity firms carxport, 2) trade liberalisation raises the
average productivity via a production reallocateffect and via a selection effect, 3) high
productivity local producers can enter the expowdrkat, while low productivity local
producers exit from the market, and 4) the HME lbaralways observed.

Baldwin and Okubo (2004)

This is a pioneering paper in the NEG in investigathe effect of firm heterogeneity on firm
location, where firm relocation between countriesliowed and instead free market entry is
prohibited. Their model has no fixed entry costidike the Melitz type model, and resembles

® Swann, et al. (1996) found a positive effect oa thK trade. Vancauteren (2002) and Vancauteren and
Weiserbs (2003) studied the effect of harmonisabiotrade in the Gravity Model.

" Baldwin and Okubo (2005) sought to combine Me(#203) and Baldwin and Okubo (2004). Okubo (2005)

studies the spatial sorting by taxation in theigatiinkage model.

8 Melitz and Ottaviano (2005) is an exception: thea@ano Tabuchi and Thisse (2002) trade model with

heterogeneous firms. The basic framework is a Kletiechanism: non-relocation and free entry model.
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the footloose capital (FC) model of Martin and Regd 995) with marginal cost differences,
i.e. firm heterogeneity. They found that 1) higloghuctivity firms in a small market relocate
first to a big market (spatial selection effect)tesde gets freer, although low productivity
firms do not change their locations (one-way spatigting), 2)_firm heterogeneity dampens
agglomeration process in terms of the number ofdiffirm share)3) the HME is likely to be
underestimated in terms of firm share due to fimtelogeneity, regardless of observing the
HME. However,_firm heterogeneity never affects tHBIE in terms of production share
which means the HME in the heterogeneous firm tradéeel is just equal to the one in the
homogeneous-firm trade model (i.e. the results elpkhan and Krugman, 1985 and the
standard FC model) with respect to production share

Our paper

Our heterogeneous-firms trade model is in the bhdaldwin and Okubo (2004), i.e. an
application of firm heterogeneity with delocatiomtbwithout free-entry. However, while
Baldwin and Okubo (2004) excludes market entry stwdts, we introduce country specific
sunk costs (regulation costs) proportional to markie€. As a result, we find some
contrasting results compared with Baldwin and Ok(®@04): 1) the regulation costs gap
results in a market potential difference betweenntes. This triggers two-way spatial
sorting (perfect spatial sorting), in which highoguctivity firms relocate from the small to
the big country whereas low productivity firms rehte from big to small country, inducing
an average productivity gap, 2) firm heterogeneduld reduce the dispersion force by the
regulation costs gap and in fact could promoteatpglomeration force, 3) a non-linear HME
diagram comes into appearance and the reverse HidE&m@i-HME could also appear when
the dispersion force is strong, and 4) we couldeplss the hump-shaped home market
magnification effect (HMME) in terms of freeness tohde and pro-HMME in terms of
regulation of policy harmonisation.

The paper is organised as follows: Section 2 ptesdre FC model with regulation costs
differences. Then section 3 introduces firm hetenggty into the model presented in section
2. Section 4 shows the results and studies forc@gek, and subsequently policy analysis
and intuition are discussed in section 5. Finalbpaclusion is provided in section 6.

2. The Model with Homogeneous Firms

A. The augmented footloose capital model—the intragsttion of regulation costs
differences

This section introduces the basic ingredients @& thodel with regulation costs in the
homogeneous firms trade model. Our model is thedsta footloose capital (FC) model of
Martin and Rogers (1995), plus regulation costsiity-specific sunk costs). Suppose a two-
country, i.e. north and south, two-sector, den@gdnanufacturing (M) and agriculture (A),
and two-factor, i.e. physical capital, K, and lahol, economy. The two countries are
identical in all ways except their market size thern share of world expenditure:
ss=E/(E+E*)), which is a variable in our paper. Tln¢al endowment of physical capital and
labour in the world are respectively normalisedutity (i.e.K“=L"=1). The north is
assumed to be the larger market. Both countriessadewed with identical relative factor

® This assumption does not affect our qualitatieilts. See appendix 1 for details.
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supplies. This means that the northern endowmentcagital and labour is equally
proportional to the world share of expenditure .(i.&e=x=s; «x=K/(K+K*) and
s.=L/(L+L*)). The two factors are inelastically supgdl in each country; capital is assumed to
be mobile, while labour is immobile between cowedri However, capital owners are
immobile between countries. Accordingly, when poessrises to concentrate manufacturing
in one country, physical capital moves but its nelvia repatriated to its country of origin,
allowing no expenditure shifting. Importantly, sencapital can be separated from capital
owners, there can be discrepancy between the mortlsbare of capital owners
(x=K/(K+K*)) and the northern share of employed capi(the northern firm share)
(sv=n/(n+n%*)).

The A-sector provides a single homogeneous goaddctra be freely traded. It is produced
under CRS and perfect competition with a unit labreguirement. The homogeneous good is
used as a numeraire. Without loss of generaliy,piice is set equal to 1, so that both
countries’ wages are equal to 1. On the other hdred M-sector produces a differentiated
good under the Dixit-Stiglitz monopolistic compigtit, characterised by the presence of IRS
with costly trade (i.e. with iceberg trade cos®)e cost function of a typical manufacturing
variety is characterised by a variable cost whioloives labour, while one unit of capital is
employed as fixed cost per firm.

On the demand side, the utility function takesdt@dard quasi-linear form with a CES sub-
utility function for the differentiated good prodceat by the M-sector:

%—1/0
U =uInC, +C,, C, ZUQH/UJ
0o

whereC,, andC, are, respectively, consumption of the composit®ledector varieties and

consumption of the A-sector good, is the constant elasticity of substitution betweay
two varieties and® is the set of all varieties produced. This set liedptermined by
endowments since each variety requires a given éxodenous) amount of capital and the
world capital stock is fixed. The demand for anyiety k is given by:
HE
J‘ 1o Py
|
e
Now we add regulation costs to the above FC modkich are beachhead costs and
implicitly thought of as sunk costs for firms’ opéions, sales and business promotfbiihe
regulation costs involve labour. The literaturegesgs that there are multiple costs associated
with launching a new business (see Djankbwal (2002)). In particular, Behrens and Thisse
(2005) mentioned that these “range from fixed pobidm costs, specialized infrastructure
(such as those needed to load and unload cargdaadan which plants are built, on the one
end of the spectrum, to legal procedures, registrdees and administrative delays, on the
other. There is no doubt that all these costs denably vary across countries.”
The country-specific sunk costs (regulation coassghown in Behrens and Thisse (2005) are
discussed in our paper, although our set up igmifit from theirs on two points. First, their
study focuses on how a small difference of couspgeific sunk costs between two countries
affects the number of firms and the HME in the feavork of Ottaviano et al. (2003). On the
other hand, our model attempts to study the impacountry-specific sunk (regulation) costs
on the HME in the framework of Dixit-Stiglitz monolistic competition model with firm
heterogeneity. The second difference from Behrarts Ehisse (2005) is the market-size-
dependence of the sunk costs in our paper: progpailtio market size (expenditure share and

C =

19 For the beachhead costs, see Baldwin (1989).
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equally population share in our quasi-linear wtiliinction model) for simplicity’s sakg.
According to Mulligan and Schleifer (2004) and Detas(1967), regulation levels are
positively correlated with population and marketesin the market® Applying this idea,
regulation costs are modelled in the simplest walyich is proportional to the market size
(expenditure share and population) with a lineacfion for simplicity**

Ry =55
Rs = B0-s)
where s; is the share of northern expenditure as well asdrehern population (the number

of workers and capital owners) share (because=s sx). This allows us to keep symmetry
with respect tos symmetric market sizes result in identical prddurc shares between the
countries due to the same regulation cbststilising this regulation costs set-up, pure pIofi
in each country can be expressetf:as

w -
Ty, = ;UE (S_E.le—*SEJ —ﬁSE

oN%V LA A
Northern Mark:P;t:Jntial
_/JEW 1-s¢ SE)
T. = —+@p— | — 1-s
= (e ] - pas)

;ﬂ__l
Southern Market Potential

where EY (world income) andN" (total number of firms) can be normalised to unéydis
the ‘free-ness’ of traded < @=7"7 <1 (from O with prohibitive iceberg trade costs tevith

zero iceberg trade costs), aAdA*) (a mnemonic for the denominator of the standags
demand function) reflects the degree of competitnotme north (the south):

(1) A=s, +@(1-5,)andA = g5, +(1-s,)
B. Equilibrium and the impact of regulation costs dfferences

In equilibrium, profits between the two countries aqualised:

@ m,-m,=0- g(l—qo)(B—B*):,B(Z%—l)

where B ESKE andB’ ETSE,WhiCh is thought of as per-firm demand in each ¢oun.e.

total market expenditure divided by a term thah@dsafor the overall degree of competition in
its market. We cal(B+¢B" )and (¢B+ B")the market potential in the north and the south
respectively.

1 See Sutton (1991) for detailed discussion on eeogs sunk costs.

12 pccording to Mulligan and Schleifer (2004), hegyilopulated states are likely to regulate moreviiets and
regulate each activity in more detail. In ordeathieve some kind of uniformity, the big states mme likely
to resort to rules and regulations rather than etamiechanism. This causes firms to pay higher fioests to
satisfy more regulations. They suggested that @jon is an empirically crucial determinant of rkgion.
Demsetz (1967) suggested that the creation otunistn and regulation is determined by market size.

13n the quasi-linear utility function model, theask of expenditure is just equal to the share phifaion.

4 This is convenient and beautiful in the courseth® discussion in the HME, namely the slope of the
relationship between the share of expenditure hadihare of production in a two-country world. Mwrer, it is
worth to note that this simplicity has no influenae our main results about the impact of the asytryria
market potential and in the driving force by firmtérogeneity.

15 We assume the marginal cost equalsfte% . This allows the price of a representative vartetbe unity,

like in the standard FC model.
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The introduction of regulation costs amends sorselte from the standard FC model. First of
all, regulation costs play the role of dispersio@ncé, similar to the result in Behrens and
Thisse (2005f. Since firms have to pay higher regulation coste north than in the south,
the incentive to locate in the north diminisheguitively, the North must cope with less
production (and thus less competition) than in stendard FC model due to the higher
regulation costs. The second point, which is thetnmaportant mechanism in the discussion
below, is that the presence of regulation costatesea gap in market potential between the
countries. With higher regulation costs in the ¢éargarket, firms can enjoy the benefit from
the higher market potentialn other words, the burden of higher regulatiostsgayment

protects the higher profits in the north. THBs+ ¢B" >(¢gB+ B’) always holds, as long as the

north is larger than the south in market size. Thisecause B>B* always holds whet»8.5

in equation (2). Intuitively, the higher regulatimosts in the larger market prevent firm
location in the large market and deter the agglatier process. This result contrasts with
any other studies. In the NEG literature, the miapkdential is always equalised through free
delocation in equilibrium. (See the standard FC ehcghd Baldwin and Okubo (2004)
(2005)) Also in the Melitz type of firm heterogeneity moslelthe market potential is
equalised by free entry.

Result 1: Regulation costs gap in favour of a smatharket (lower regulation costs in the
small market, and vice versa) works as dispersiorofce. The presence of the regulation
gap between countries leads to a market potentialiffierence between countries: the
larger market has the higher market potential.

C. The Measurement of the Home Market Effect

A big difference compared to the other papers ésrttarket potential difference between the
countries due to the regulation costs gap. Thidieaghat each firm has different levels of
production and pure profits between the two coaestrihus, the HME cannot simply measure
the relationship between the size of expenditure ttie number of firms. Since the HME
measures the relationship between the relative &izexpenditure and the relative size of
production, it should take into account the differe of production between firms located in
different countries. To work this out, the prodoatishare can be written as a function of the
expenditure share:

_ (B+¢B')s,
(B+¢B')s, +(¢B+B)(1-s,)

(3) Sp

This can be simplified:

SP = (B + ¢B* )Sn
It follows that the production share weighs therehaf the number of firms by their market
potential.Figure 1 plots the equation (2) usingas index. We add the 45° line, which means
no HME (no bias in production share), and the atad$/1E line (without any regulation costs
gap), (1%)/(1-9>1, as shown in the FC model and Helpman and Kargd985)’s model,
for making a good comparison. In the extreme csee take a high value g to highlight
the dispersion force, the regulation costs ternobess large. This largely dampens the HME
and could yield a correlation of less than 1 ornewee negative correlation in terms of
production and expenditure shares; respectivelydtherse HME: the production share is less

16 Behrens and Thisse (2005) mainly studied the wéigze a large market has high country-specificyecusts,
which is the same as our model.
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than proportional to the expenditure share, and ah#-HME: the production share is

negatively correlated with the expenditure shareithWespect to the home market
magnification effect (HMME), we observe the humpyséd relationship: As trade gets freer,
we observe the increased HME with high trade c(st&ll @) and the decreased HME with

low trade costs (higlp).

Finally, in order to compare with the HME diagramthe previous studies, the equation (2)
can be re-written in terms of firm share and exjgeine share:

- @
1+_¢)j }gzﬂ((sn §)+A——¢)2j

(s, -08)=(<-09 (1—¢) % (1+ )
classical HME! Regulation costs

The regulation costs term is always positive ang tthampens the HME as dispersion force.
To confirm the analytical solution, we plot the atjan in terms ofsand &. Figure 1 shows
the production share with respect to the north&peediture share in the world.

Result 2: The HME is reduced by the presence of regation costs differences in favour
of the small market. The HMME is hump-shaped.

Result 3: The HME diagram can be a non-linear prodation share expenditure share
diagram.®’

Result 4: The rise of the regulation costs gap redes the HME. In particular, the
reverse HME (and the anti-HME) could be observed foa high regulation costs gap (a
high value of3).

Sp Classic HME

With regulation
costs

A E—

12

Se

Figure 1: The Effect of Regulation Costs Gap on thelME

' The non-linear diagram was found also in Crozet @rionfetti (2005), although the framework is ibta
different from ours: both IRS and CRS sectors amtlg traded in the Helpman and Krugman (1985) rhode
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3. Introduction of Firm Heterogeneity

A. Specification

Having described the basic properties of the FCehaith regulation costs gap, we can now
turn to the introduction of firm heterogeneity, pe® the utility function and demand
function as in the last sectidhWe introduce firm marginal cost heterogeneitydwling the
manner of Baldwin and Okubo (2004) and (2005) akdbo (2005), which do not cover all
features in Melitz (2003): marginal costs differemavithout free entry but with delocation.
As seen in Figure 2, we model firm heterogeneitynarginal costs, ‘a’, according to the
Pareto distribution, bounded between 0 and 1. Wieal§a) as the density function and F(a)
as the cumulative density function:

a’™
f(a)=p — =pa’* 1l=a,2a=20 p=1
a,

F(a) = (i] =a”
a,

wherep is a shape parameter. A higlpeinduces a more concentrated distribution of fiahs
the end of the spectrum (close to a=1), which iegpthe convergence to homogeneity wpen
goes to infinity. The average marginal cost is giksnp/(p+1). High p means a higher
average marginal cost. We assumes a continuousindyas¥ firms from the underlying
distribution F[a], with support [0; 1]; this yields mass of potential firms nF[a] in north and
n*F[a] in south (n>n* since the northern markelaiger).

B. The Perfect Spatial Sorting (two-way sorting)

As in the homogeneous firms model, firms face deraff between higher regulation costs
payment and higher operating sales and profiteendrger country, and vice versa. The gap
of operating profits comes from market potentidfedlence between the countries due to the
regulation costs gap:

© M7 =2 1-g)(B-B )p - p(2s. -

Different from the homogeneous-firms trade moded, ¢jap of operating profits is different
across firms due to marginal cost differences (firaterogeneity): the highest productivity
firms make the biggest profits, as seen in MeR203) and Baldwin and Okubo (2004).
Furthermore, different from the other heterogendouss trade models, the regulation costs
gap is location-dependent. Combined with these teaiures, the gap of pure profits is
proportional not only to each firm's productivityutbalso to the market potential in each
country. Consequently, this productivity-dependantl country-dependent operating profit
leads to a spatial sorting of firms between coestin response to their own productivity. The
Nash equilibrium is a perfect spatial sorting; faljh productivity firms concentrate in the
bigger market while low productivity firms locate the small markef Due to free relocation
all firms can relocate seeking higher profits. Hggloductivity firms can get higher profits in
the large expenditure market as a return for highgulation costs payments. On the other

18 Note that the demand side is still homogeneoes,identical consumers, which are not affected iy f
heterogeneity. Also, no demand linkage is stilis@d by the quasi-linear utility function.

¥ These Nash equilibrium features are independetfteoprobability distribution function of marginabsts. The
spatial sorting outcome is not affected by theritistion of firm heterogeneity.
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hand, low productivity firms cannot bear higherukegion costs and prefer to locate in the
small demand market and get smaller prdfitsin other words, as seen in Figure 2, there
exists one cut-off efficiency leveb., where there exists indifference in profits betwéee

north and the south, and all firms abaae are in the south, while all firms beloa. locate
in the north.a. is determined by the following equation:

1-1/o0
g « _
o mE)-mE)=4 2] a-a(e-8 k- pes =0
Result 5 Firm heterogeneity leads to a perfect spatial somig in the presence of market
potential difference: all high productivity firms concentrate in the large (expenditure

share) country and all low productivity firms concentrate in the small (expenditure

share) country. Thus, the market potential differerce from the regulation costs gap leads
to the perfect spatial sorting, resulting in a gapof average productivity between

countries?

o~ 7l
A

4] eale-s)e-pes -

Marginal costs, g

north outh

Figure 2: Relocation Tendency

Intuitively, when the northern market potentiahigher, the north is more attractive than the
south. As a consequence of the market potentigl th@pmost efficient firms located in the
large market enjoy the benefit of large (expendifunarket access advantage in the north.
However, higher regulation costs in the north crooud the least efficient firms from the
north, because they are not productive enough wercthe high regulation costs with its
operating profits. This causes the perfect sortioiggating a productivity gap between
countries.

The spatial perfect sorting effect (two-way sortingpur model stands definitely in contrast
to Baldwin and Okubo (2004) and Melitz (2003). hre tMelitz model, the perfect spatial
sorting never happens: the mass of operating fisnaetermined by the free entry condition,
and over the whole range of productivity, a=0 tdifdms locate in each market and only a
fraction of firms at each level of productivitydetermined by the free entry condition.

In Baldwin and Okubo (2004), the spatial sortingoise-way (selection effect): the most
efficient firms in the small market are likely telocate to the large market, while the least
efficient firms in the large market stay in thegarmarket. This is because the market

2 Although the perfect (two-way) spatial sorting sanbe exactly verified by empirical studies, maupported
findings have been provided. (See Mion and Natmah2005, Combes Duranton and Gobillon 2004, Heatl a
Ries 2003).

2L Note that in the homogeneous-firms trade modeketitloes not exist an average productivity gaptdube
identical marginal costs for all firms.
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potential in the large market is always higher tirathe small market for all firms, but they

never incur any high location-specific sunk costghe large market as in our paper, and
consequently the least efficient firms always maigher pure profits in the large market.

Therefore, spatial sorting is one-way: only theasdfnt firms in a small market relocate to the
big market.

By contrast to these previous models, the preseh@eregulation costs gap together with
free relocation results in two-way spatial sortifige higher regulation costs in the north lead
to a higher market potential in equilibrium, cagsihigher pure profits and average

productivity, but on the other hand, firms belogien level of productivity cannot cover the

higher regulation costs and relocate to the snoaihtry.

C. The Degree of Competition

Based on the result of the perfect spatial sortiveycan characterise the manufacturing price
1

index, P=A% . First,A, the degree of competition, can be expressed as:

1-o
(@) b= [ p f(a)da+¢f p~f(a)da= A(Ui_lj a2 + p1-a.7))

1-o
* -0 1 s g +p-0 +p-0
N =g pf(@)da+] p f(a)da=/l(—0__1j (@ + -2

wherej=_ P 51
1-0+p

From equation (7), two points are worthwhile notifgst, A, a decreasing function gb,

determines the impact of the average marginal onsthe degree of competition. A lower
average marginal cost (small and thus larg@) stimulates overall competition so that

rises. Second, the cut-off efficiency lewal, reflects how the spatial sorting affects

competition in each country. The cut-off level iggkly dependent on the probability
distribution in marginal costs. A high degree ofrfiheterogeneity decreases the cut-off level
marginal cost, if other things are equal. The inseeacut-off (for a given degree of firm
heterogeneity) promotes competition in the norithdhatA rises.

4. The Effect of Firm Heterogeneity on the Home
Market Effect

In this section, first of all, we plot the produmti share with the expenditure share, as in the
usual HME diagram. Next, in order to rigorously exaenthe effect of firm heterogeneity on
the HME, we make a detailed comparison of diagraeteden the heterogeneous-firms trade
model and the homogeneous-firms trade model, giversame level of overall competition.
Finally, we provide an analytical solution to getuition and explain the forces at work
around the symmetric equilibrium.
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A. Home Market Effect (General case)

Following the definition of sindex in the last section,
B+¢B)d 7”

8) s = - (_mpq) )& -

(B+¢B)d " +(¢B+ B)(1- q

J+p) = (B+ wB*) i—a?p

From the Pareto distributiom Ggan be written as:

9) sy =&

As in the standard HME discussion, Figure 4 plots ¢hse relation from equations (8) and
(10) and also plots the-s» relation from equations (9) and (#0)

wom(a)-m@) =4 2] a-le-8 e - pes =0

Firm and Production Share

2 7]

1/2 Se

Figure 3: HME (Production Share and Firm Share)

% To compare with equation (4) in the homogeneoussfimodel, we can rewrite equation (10) as

26( (a7 -~ ) s O )
(aket - 05)= (s, - 0.5)(—1+ ‘”J 1- A Q=0 )
i_ﬂ /,1 ;_____E+¢_) _____ ___ heterogene ity

~ >
classical HME Re gulation costs
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HMME in terms off

Sp
1 B decreases

1/2

0 1/2 1 Se

Figure 4: The Effect of Regulation Costs with FirmHeterogeneity

First, the HME in terms of production share is s#tl work as illustrated in Figure 3.
However, the reverse HME can be observed like irhttraogeneous-firm trade model. Note
that without any regulation costs, i&= , the HME is the same as the classical HME, i.e.

i+_¢ >1. By contrast, if we take a high valuefthen the reverse HME is obtained, as seen
@

in Figure 4. The reverse HME is caused by a sufficievel of the regulation costs gap
(high ), just as in the homogeneous-firm case discuss#teilast section.

Second, the diagram is a non-linear diagram armmbmgave. The concavity results from the
decreased productivity in the cut-off level firmEne firms at the cut-off efficiency level,

which are indifferent to their location due to itieal pure profits, become less efficiena(’

gradually increases) as the increasedhduces more firms to relocate from the south (low
productivity firms agglomeration) to the north (higroductivity firms agglomeration).

In contrast to the convexity in the homogeneousditrade model (Figure 1), the concavity

shape in Figure 4 implies that firm heterogenegiyuces the dispersion force induced by the
regulation costs gap. This comes from the averagdugtivity gap caused by the perfect

spatial sorting in the heterogeneous-firms tradedehdthe average productivity is equal

between countries in the homogeneous-firms tradgemio

Third, it is also important to note that the impattrade freenessg) on the HME follows a

non-linear relationship: a hump-shaped HMME is olgd, as in the homogeneous-firms
trade model (Figure 5). With high trade costs, éradst reduction increases the HME. On the
contrary, if trade is almost free, trade liberdlma causes to decrease the HME. This
markedly contrasts to the standard FC model andH#ipman and Krugman (1985) model.

Also, this is substantially different from Baldwand Okubo (2004)’s result, in which the

HMME is measured by firm share but the HME and thdME are correspondent to the

standard FC model in terms of production share.
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Figure 5: Trade beralisation and the HME

14

B. The impact of firm heterogeneity----a comparisonbetween the homogeneous-firms

model and the heterogeneous-firms model

To highlight the precise impact of firm heterogepewe compare the heterogeneous firms
trade model with the homogeneous firms trade mbgetqualising the level of the overall
competition. Comparing the degree of competitiotwken equations (1) and (7), we can get
the relationship\he=AAhom Using this relationship, we equalise parametéunesbetween
the homogeneous (hom) case and the heterogenestiscélse by keeping and\ constant

and only controlling: :

(10)

——
heterogeneuscase

,U hom
g

—
homogeneougase

Under this condition, Figure 6 plots these two sase

Sp

12

—~

Homogeneous
firms

Heterogeneous
firms

Se

Figure 6: The Impact of Firm Heterogeneity
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The average marginal cost in the north is always @er in the heterogeneous case than in
the homogeneous case due to the perfect spatial &og. In other words, high productivity
firms concentrate in the north, while low produtfivfirms concentrate in the south in the
heterogeneous-firms trade model. This leads toivelst more northern production and
relatively less southern production. Therefore, ibethern production share is higher in the
heterogeneous case than in homogeneous case feera $~0.5. As a consequence, firm
heterogeneity works as agglomeration force anddgiemore possibilities for full
agglomeration.

Result 6 Firm heterogeneity works as agglomeration force bgampening the dispersion
force induced by the regulation costs gap.

Intuitively, as shown in the last section, the nedrkotential is not equalised due to the
regulation costs gap. However, since firms aretidahin productivity in the homogeneous
case, the regulation costs gap translates interdiit market potentials but no spatial sorting
occurs and average productivity is always the sheteveen the countries. Therefore, the
productivity gap does not exist in the homogendous- model. By contrast, our
heterogeneous-firm trade model features a subsatauerage productivity gap between the
countries due to the perfect spatial sorting. Aesallt of the sorting, the average productivity
must be higher in the north. This higher averageyetvity increases the production share in
the north, because firms can bear the higher régnlaosts more easily. Hence, the share of
northern production is higher than in the homogesdoms model.

A further comparison can be made with respect ® dkher heterogeneous-firms trade
models. In Melitz (2003), the free entry model with relocation, firms with all levels of
production always stay in the market and insteadrthmber of firms is adjusted so as to
equalise the market potential between countriesn EBvere importantly, Baldwin and Okubo
(2004) and (2005), the delocation model withoue featry, suggested that the HME in terms
of production share in their heterogeneous-firmsdehocorresponds to the one in the
homogeneous-firms model (Martin and Rogers, 199&grefore, they concluded that firm
heterogeneity works as dispersion force only inghare of number of firms, but it has no
influence on the production share.

C. Another Home Market Magnification Effect---TBT

The traditional discussion on trade liberalisationused on reducing trade costs. However,
many other kinds of barriers still remain in plam®ong the developed countries such as
different production standards, technical regutegjoand competition policy. Many large
differences in regulations create obstacles fodpcers and exporters. Since these barriers
crucially impede free international trade and inmeant in the current low-trade-costs world,
the WTO has put the issues on the table in the teghbarriers to trade agreement (TBT).
The WTO agreement encourages countries to apprdyreadept international standards as
much as possible, although each country is notsseci#y required to change its level of
standards for keeping diversity. Turning to our mpttee regulation costs harmonisation in
the profit function represents the decreasgofwhich can be a policy variable. Accordingly,
the TBT agreement can be thought of as a reductigh Nbw, our paper provides another
notion of the HMME: the HMME in terms of regulatiorosts, B, where the traditional
HMME has focused only on trade costs reductiani-rom equation (6), we can induce the
following relationship:
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9°s,
0s:.08
This implies that the reduction @ i.e. the harmonisation in the market regulati@iqy
between countries, promotes the HME for any levéll. &s the TBT agreement promotes the
harmonisation of regulation policies across coestrihe regulation costs are reduced. As a
result, itzg)romotes production more than propodloim the large country. This is another
HMME.

(11) <0

Result 7: The regulation costs reduction and harmasation, B, increases the HME for
any levels of regulation costs. This is the HMME iterms of TBT agreement.

D. The Home Market Effect around the symmetric equibrium (local analysis)

To analytically solve and get more intuition, we\pde the simple representation of the HME
around the symmetric equilibrium (i.e. s around,0ahich is useful to confirm the previous
results on the forces of firm heterogeneity. Moegovthis local analysis makes it possible to
obtain the critical values of the regulation cagap for the reverse HME and the anti-HME
around the symmetric equilibrium. The total differation around the symmetry is given by:

1+o) (Q+ef u

s5,=05,5:=05 1-¢ ’
1+¢

As in the traditional HME discussion, two opposingckes are at work in our modeal:market
access effect (MAEhich creates a centripetal force, antharket crowding effect (MCE)
which creates a centrifugal fofée The MAE corresponds to nominators, while the MCE
reflects the denominators in equation (12). The MEBffected only byp. By contrast, the
MAE is affected by firm heterogeneity and the regjoin costs difference. Compared to the
HME results in the standard FC model and Helpman knadyman’s model, the MAE is
lowered by an increase in regulation costs as aglby a low degree of firm heterogeneity
(highA). Hence, it is more likely to find a negative tedaship betweemPpand s (anti-HME)

for a sufficiently large regulation costs gap antbw degree of firm heterogeneity. As the
regulation costs gap increases, the small courttrggcés more firms from the large country.
Moreover, less firm heterogeneity promotes the ipdiy of the reversed HME and the anti-
HME.

(12) ds,
ds

[1—¢J_ 20 fOA jeas

Critical values for the reverse HME and the anti-HME

2t is also worth noticing that such regulatory ranization reduces the impact of firm heterogeneitythe
location of production.

% In the standard (homogeneous-firm) FC model antthvidia and Okubo (2004) (heterogeneous-firm FC
model), the HME in terms of production share istten as [1_ (ﬂ]

ds,
dse |,

1+¢

£=05 1-¢ :
1+¢
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Now, we derive critical values for the reverse HME and the anti-HME arouhd t
symmetric equilibrium. The value ffto allow the reverse HME, name, is given by>:
ds, u Q-9 _ -
13) —— =1 = — =
- oA 05" o

Similarly, we can derive the critical value for theti-HME, £ :

s:=05

(14) ds =OQ£M(1‘A@=E
ds: 5.=05 ol 2¢p 05
ds, <o©£(1+<0) (1‘f2>ﬁ
dse| -os ol 2p 05

Note thatE>,3 always holds. I3 is less thar;fi , the usual HME can be observed. However,
the reverse HME can be found wfharger than,fS’ but less tharﬁ. In turn, the anti-HME
can be found for values @flarger tharﬁ .

Result 8: Firm heterogeneity, ceteris paribus, prorates the agglomeration process by
means of raising the market access effect. Henceani heterogeneity promotes the HME
and reduces the possibility of the reverse HME anthe anti-HME.

Result 9: The higher regulation costsp, ceteris paribus, induce the reverse HME and
the anti-HME.

5. Regulation Policy Implication

This section discusses some more implications omlaggn policy, B, based on our
heterogeneous-firms trade model. Our crucial resate different market potential and
average productivity discrepancy due to the regratosts gap. Here, we discuss one of
many possible policies. We examine the harmonisaid regulation policy through
international agreements when policy aims at enhgneelfare.

Regulatory harmonisation

In this section, we discuss regulation policy hammeation by means of welfare in the
framework of two countries with almost equal marketes (local analysis in section 4).
Suppose the model with a substantial regulatiortscase. a large, around symmetric

equilibrium: se=0.5¢. We consider a substantially high level of courdgpgcific regulation

costs, but the regulation costs gap is small dsndar market sizes. First of all, welfare can
1

be represented as the indirect quasi-linear utflityctionU = E — g7+ yIn(uA°) in the

1
north andU” = E" — y+ uIn(uA o) in the south.
From the equation (5), the market potential gapBB>an always be found as long as a
regulation costs gap exists. This relationship aedA<A* when sE is around 0.5. This
means that the relatively large country has a lodegree of competition. Utilising this

We must ensure that the least efficient firm ingbath still have a non negative pure profit. Théads to the

following condition on83 , which is also compatible with the vaIuesﬁJhnd ,E c713>0e B< 2—3’
o
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relationship, the northern welfare is less thantlsenn one: U<U*. All the people in the
relatively small country can gain higher welfararthin the relatively large country around the
symmetric equilibrium. In this situation, a smalimber of the northern high productivity
firms supplies a bunch of products with lower psiteit the number of its produced varieties
is very small (less varieties but more productiamgnsequently lowering\, while a large
number of the southern low productivity firms predwsmaller quantities (for each firm) with
higher prices (more varieties but less per-firmdoaiion and higher price) and consequently
increaseg\*. This is consistent with the result in Figureid which sN is close to 0 but sP is
more than 0.5 around symmetric equilibrium. Thiwdo welfare in the north triggers more
incentive for the north to harmonise regulationigol Therefore, if governments can control
B by regulation policy to enhance welfare, the ndghrelatively large country) has more
incentive to reduc@ and could initiate an international regulatoryrhanisation agreement.
This result might more or less reflect the stylidadts that small developing countries are
likely to have a negative attitude to the interoiaéil harmonisation agreements (TBTs
international agreements in the WTO). This is alsosistent with the result of Ganslandt and
Markusen (2001%°

6. Conclusion

We studied the Home Market Effect in the presenteauntry-specific sunk costs, i.e.
regulation costs, to reflect the on-going tradesr#tisation with respect to technical trade
barriers. We modelled firm heterogeneity and retijpacosts with delocation but without
free market entry. The regulation costs, propodido market size, work as a dispersion force
due to higher regulation costs in the large counfiyis could cause the reverse HME, the
anti-HME and humped-shape HMME in terms of produtthare, contrasting with Baldwin
and Okubo (2004) which suggested no impact of fieterogeneity on the HME in terms of
production share. Also, firm heterogeneity resuftsa perfect spatial sorting (two-way
sorting) in our model: all high productivity firm=ncentrate in the large country, while the
small country attracts all low productivity firmsausing higher average productivity and
market potential in the large country. As a reduit) heterogeneity works as agglomeration
force through dampening the dispersion force cabyetie regulation costs gap. This perfect
sorting result is very important in our paper aadély depends on the presence of regulation
costs differences. In other words, the regulatiosts gap crucially affects the location of
production and average productivity. This reflatis importance of the TBT and regulatory
harmonisation. Furthermore, the TBT issue has luksrussed: the reduction of regulation
costs through harmonisation in standards and ragalpolicy. We suggest that this kind of
liberalisation could promote the HME (pro-HMME ierins of regulatory liberalisation). As
policy implications, our model would predict tharder countries could take initiative in
international agreements on regulation and stasdavtile the small countries are likely to
hesitate to agree with international standards atnck to their own country-specific
regulations.

% They concluded that a smaller and poorer couramynot get the international standards and onlyrgela
country can enjoy the benefits of internationaleggnents.
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Appendix 1: Robustness Check

This Appendix aims at showing how our main resuitour model are robust in various
specifications for regulation costs. In our modhe tegulation costs are assumed to be a linear
function of expenditure (population) share for gumplicity. However, even if we drop this
assumption and introduce a non-linear function giin@itative results never change under the
condition ofhigher regulation costs in the north Further, even in the case of the regulation
costs influenced not only by the location of praitut but also by the export market in a
certain degree (for instand®, = B(s; +o(1—-sz , Whered<1), the results can be fully kept
as in our main model.

Another thought experiment is fixed regulation sogheaning thaR, and R;are constant

and exogenous), which are higher in the big couityare not proportional to its population
and market size. In this set-up, although a symmedtationship between s and sP collapses
(i.e. the HME phase line never cuts 0.5-0.5 powrgR-sE diagram), the qualitative results are
the same as in our model. Equation (10) can bettewms:

(ag 7 —ag ") +7 2)
oip _ 1+¢p) dA(R, - RS)( -9?) .
0 - (k" -05)=(s. - 05 - a/

@0 ( ) ( )(1-¢j U @+

Again, the presence of a regulation cost gap irdawf the south reduces the northern
production share, and allows the spatial sortinfrofs where the most efficient firms locate
in the north. This leads to raise an average ptodtycgap in the north, increasing its share
of production compared to the homogeneous cases, Hillgualitative results are kept.

Finally, ignoring the empirical evidence by Mulligaand Schleifer (2004) of a positive
correlation of regulation costs with population andrket size, we consider an opposite case
as thought experiment: higher regulation costiénsmall country and lower regulation in the
large country. In this set-up, regulation costs kvas agglomeration force and promote the
HME. Firm heterogeneity causes a totally oppositection of the two-way sorting, in which
all low productivity firms concentrate in the largeuntry while all high productivity firms
locate in the small country. However, importantigde results do not seem to be feasible in
the actual world and definitely contradict any rgcempirical studies. Lafourcade and Mion
(2003) and Alsleben (2005) have shown empiricalevces that large firms are more likely
to be found in agglomerated areas, which have arzitket size and large expenditure. For
this reason, following Mulligan and Schleifer (20@hd Demsetz (1972), our model sets up
the regulation costs function that is positivelyretated with population.

Appendix 2: The Hump-shaped HMME—an analytical soldion

Differentiating the equation (12) in terms@fwe can derive:

2
0°sp _ 2 2[1—1+¢aj; WhereaE—U’B/‘ 05
0s.0¢ (-9 1-¢ H

2

A positive value in the large bracket causa(easzi>0 (HMME), while a negative value
Se0@

2 —
results in 9°Sp <0 (reverse HMME). With high trade cos%s,z—a > @, the HMME cab be
0s.0¢ 1+ 2a
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1-2a

found, while the reverse HMME can be observed Wat trade costs,1+2 <@. This
a

means that, as trade gets freer, the HME firss régel then falls.
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