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1. INTRODUCTION

Empirical work over the past decade shows that the standarttawmtheory assumption of
identical firms glosses over many important aspects atyegbr instance, not all firms even trade
in traded goods sectors, and productivity is also typically higimemg exporting than non-
exporting firms in a sector (Aw, Chung and Roberts 2000; Bearaddlensen 1995, 1999, 2004a,b;
Clerides, Lach and Tybout 1998; Eaton, Kortum and Kramarz 210[}4!}; empirical evidence has
lead to the development of trade models which are modifialde for a more sophisticated view
of firms. The microeconomic link between trade liberalisatind firm productivity is explicitly
modelled in Bernard, Jensen and Kortum (2003), Melitz (2003)Yaagdle (2005)2. Extensions are
found in Baldwin and Okubo (2006), Baldwin and Robert-Nicoud (2008), BerBatdn, Jensen
and Schott (2003), Bernard, Redding, and Schott (2007), Falvey)arag and Yu (2004),

Helpman, Melitz and Yeaple (2004), Melitz and Ottaviano (2008&), Yeaple (2004).

In this paper, we examine the various positive and normativetasgdrade liberalisation
with heterogeneous firms using the Melitz (2003) model. Thetedfdower trade costs as well as
the effect of lower regulatory barriers to trade (beachbeat$) when countries are asymmetric in
size are analysed. We find a number of novel results faxtincluding a Stolper-Samuelson like
result and several results related to the volume of traldieh are empirically testable. Moreover
this paper analyses what might be called an anti-varitggtemeaning that the consumed variety
(the available range of product varieties) may fall in a aguas a result of trade liberalisation.
Interestingly, the anti-variety effect resonates with titenovoiced criticism from antiglobalists that
globalisation leads the world to become more homogenous by alingrocal specialities. The
effect is also present in empirical studies (see Tybout 20G8itz (2003) notes already in his
original paper that variety in a country could decreaserasudt of trade for sufficiently high trade
costs. This paper derives the exact conditions for the amgityaffect. Also different from Melitz
(2003), who employs a setting with symmetric countries,hiei® shown that the anti-variety effect

will always occur for a sufficiently small country. Localreties of small countries are thus



particularly vulnerable to globalisation. However, as MeR203), we find that trade liberalisation

always leads to welfare gains in the model, despitarnkievariety effect.

Though distinctly different, our paper is related to Melitz &thviano (2005), who analyse
trade liberalisation in a modified Melitz (2003) model, whelia@ar demand system a la
Ottaviano, Tabuchi and Thisse (2002) is used. This speaiicaliows them to study pro-
competitive effects, which are absent in the standard mazlebe (as in all Dixit-Stiglitz based
models). However, contrary to our paper, trade integratioaya\wroduces an increased variety for
consumers in their model specification. Another notable diifaras that since Melitz and
Ottaviano assume away the fixed beachhead costs in eakétntlaey can not analyse regulatory

liberalisation.

2. THE MODEL

We work with the basic trade model with heterogeneous fifnifelpman, Melitz and Yeaple
(2003). There are two nations that are identical in gilaets except that they potentially differ by
size. Each nation uses a single primary factor of producttor L) to produce goods in two
sectors (the T-sector and the M-sector). The T-sectalit{tiaal sector) is a Walrasian,
homogenous-goods sector with costless trade. The M-sector (ro@me$d is marked by increasing
returns, Dixit-Stiglitz monopolistic competition and iceb&age costs. M-sector firms face
constant marginal production costs and three types of fixed dostdirst fixed cost, fis the
standard Dixit-Stiglitz cost of developing a new variétis @ mnemonic for innovation). The
second and third fixed costs are what have been calladibead’ costs since they reflect the one-
time expense of introducing a new variety into a marketdstablishing a beachhead).
Specifically, the cost of introducing a new variety to donsemstid non-domestic markets is &d

Fx, respectively (D for domestic and X for exports).

Crucially, the model allows for heterogeneity with respedirms’ marginal production

costs. Each Dixit-Stiglitz firm/variety is associateih a particular labour input coefficient —



denoted as;dor firm j. These a’s are generated during a product innovptiacess that costs F
units of labour. Specifically, just after payingehtry cost, the firm is randomly assigned gh ‘a
from the density function G[a], whose support is &< &. Intuition may be served by thinking of
the entry-cum-lottery as a single innovation process. Thatsay, the innovation technology is
stochastic since sinking Enits of labour produces a ‘blueprint’ for a new variety withaiaty,

but the associated marginal cost is random.

Our analysis exclusively focuses on steady state equilibdargertemporal discounting is
ignored; the present value of firms is kept finite by assuntiagfirms face a constant probability

of ‘death’ according to a Poisson process with the hazard.rate

Consumers in each nation have two-tier utility functions vighupper tier (Cobb-Douglas)
determining the consumer’s division of expenditure among sectotb@sdcond tier (CES)

dictating the consumer’s preferences over the various diffatedtvarieties within the M-sector.

i0e

ui(1-o)
U=INE-InP; PE(pT)l'”(Ipil'”dij ,  O0sp<l<o, ()

where E is expenditurey s the price of the homogenous traditional goeds fhe consumer price
of variety i, andd is the set of all varieties consumexis the constant elasticity of substitution

among varieties and is the Cobb-Douglas spending share on manufactures.

2.1.  Equilibrium

As is well known, constant returns, perfect competition anal zade costs in the T-sector equalise

wages in the two nations. With a proper choice of units and mimraewe have:

P, =w=wt=1. (2)

With nominal wages pinned down at unity, we can withoutiguity refer to a M-sector firm’'s ‘&’

as its marginal costs.



Although each firm has its own marginal cost, intuiti®oosted by grouping firms into three
types: firms that produce but only sell locally (D-typsgisort for domestic firms), firms that sell
locally and also export (X-types, short for export firnas)d firms that do not produce (N types,
short for non-producers). Intuitively, firms whosarvestment yields a very high marginal cost
would sell very little if they produce and so, theylwibt find it worthwhile to sink the & these
become N-types. Firms that draw very low a’s (marginatisjasill sell a great deal if they produce
and so, they find it worthwhile to sink the beachheadscim domestic and export markets; these
become X-types. Firms with intermediate a’s become D-typesnow turn to the formal cut-off

conditions for the three types.

2.1.1. The Cut-off and Free Entry Conditions

Given standard Dixit-Stiglitz results, the level of a fgreales in its local market is related to its

marginal cost and the marginal costs of its competitors aocpiat

e & 1o -0 [ j1-0
aA (E;  A=n["a"dGlaa,]+n* [ adC[ala, ] 3)

HereA (a mnemonic of the ‘denominator’ of the standard CESaghehfunction) can be thought of
as a weighted average of the marginal costs of all firmgeaictithe market, n and n* are the
masses of varieties produced in Home and Foreign, resglgctwmdt is the iceberg trade cost;
G[ajaD] is the conditional cumulative density function (pmarieties with a’s less thamp are

produced so that we use the conditional cdf whersidering the marginal cost of firm j relative to

that of its competitors).

As usual with Dixit-Stiglitz monopolistic compebtia, the operating profit earned in this
market will be 16 times the value of sales. Since the beachhead amssunk, firms consider the
present value of operating profit and the beachkeats. Given the constant firm-death @&tnd

the zero discount rate, the present value of andive is justvd, wherertis the operating profit



the firm would earn if it actually produces. Fardame-based firm, the cut-off levels of the

marginal cost in the local and export markets @gpectively, defined by:

a, ‘B=fy; @ B =1y, (4)
where

BE'U_E B*E—'UE

A i O<@=r"7<l f,=0d0F,, f,=0dF,.

ap and g are the cut-off marginal costs for entering thealonarket and the export market,
respectively, and we have grouped and the F’s for notational conveniengaanges from zero

when trade is perfectly closet=fo) to unity when trade is perfectly free=(); we refer tap as the

‘free-ness’ of trade. The cut-off conditions foFareign-based firm ara;l_gB* = fy,and

x 1-0

a, B=f,.

However, as shown by Helpman, Melitz and Yeapl®8®B=B* in this model even if
country size differs. The intuition for this is tHeee entry of firms will ensure that the expected
operating profit (and therefore sales) must besémee in both markets in equilibrium, since fixed

and variable costs are identical, trade costsyamenetric, and the distributions of a’s are idertica

Using thatB=B* implies, from (4), thae, = a,, anda, =a,.

One fact that has been firmly established is tht a fraction of all firms that produce in a
nation actually exportin terms of our model, this means thgta is a regularity condition. From

(4), the necessary and sufficient condition fos ikithat:

g . Rlegy (5)
aD FD

We will take this as the base case.

A potential entrant pays Eo develop a new variety with a randomly assigaédAfter

developing the new variety and observing the aasedi‘a’, the potential entrant decides whether



to enter the local market only, or the local andaekmarkets, or neither. For Home and Foreign,
the free entry condition is that the ex ante Gefore ‘a’ is known) expected value of developing a

variety equals the investment cost, F

J; {a7B- fo}ydGla] + [ {n"B- f,}dGla] = f. (6)

The first and second integrals in (6) show therdr @axpected value of the operating profit
net of beachhead costs arising from domestic sad®xport sales (multiplied lmp),
respectively; | which all firms must pay, is the sunk innovataost. The free entry condition is

identical for the two countries becal®eB*, a, =a,, anda, =a,.

An immediate implication from the free entry coimlitis that all active firms (D-types and
X-types) except firms with a’s exactly equal toemrn pure profits throughout their entire lifetle
sense of their revenue exceeding their variablesdnsmore than what would be needed to
amortize their sunk costs. The reason is thatxtrenee expected value of pure losses on N-types is
balanced by the ex ante expected value of purémi D-types and X-types. These pure profits
are not a payment to reward the foregone consumptiapped up in the sunk costs (we have zero

discounting), rather they are rents — rents eafmeleing lucky.

2.1.2. Solving the model with the Pareto distribution

All of the analysis up to this point has been caned without resort to a functional form for G.
Indeed some of the subsequent analysis can alsorigicted in this manner, but the reasoning is
clearer when we have explicit solutions, which mezgian explicit G[a]. Following standard

practice, we adopt the Pareto distribution:
a .\« -
Gla] =(—) O<as<a, =1, (7
a,

where k and @are the ‘shape’ and ‘scale’ parameters, respdgtiVée normalise @to unity

without loss of generality (we are free to choosigsuof M-sector goods).



Given (7) and the regularity conditifé=k/(o-1)>1 (so that the integrals nconverge):

1-o +
A= —a'i (11/;2) where 0< Q=¢T" <1, T= £ (8)
— D

Here,Q (a mnemonic for ‘openness’) summarises the impibeachhead trade barriers and
iceberg trade barriers. The varialesummarises the two types of trade barriers imtbdel, so it
is worth pointing out four features Of that facilitate intuition and subsequent analy&i$Q
measures the combined protective effects of hifiked and variable trade costs; @¥0 with
infinite T and/or infinite k/Fp, (3) Q=1 with zero iceberg costs angd+p; (4) we can also express
Q as@(Fx/Fo®)** which tells us that as long as the inequality8Holds,Q is bound between zero

and unity.
Finally, with a zero discount rate, the foregonestomption necessary to create new
varieties requires no compensation, so the onlycsoof current income is labour and tfus:
E=L (9)

Using this, (3), the two cut-off conditions (4)etfree entry condition (6), and (8), we get exgplici

closed form solutions for n, n*pand &:

p=(L-OMB-Y, (L QLY. :[ fL(8-1) j a :[Q(ﬂ—l)ﬁ j (10)
1-Q ),BrD @-Q )IBrD fD 1+Q) @+Q) fx

Unlike in the standard Dixit-Stiglitz trade modehet all varieties are consumed by all agents since

some are only sold locally. The number of consurseikties in Home and Foreign are:

L o_Le-op)-Lr@-y) L _L*a-Qy)-L@-y).
© O HpBA-QN(B-Du T f,B0-Q)(B-Yu

p=D’s1 @

where r and iz’ are the number of varieties consumed in Home aneiigh, respectively, anfl is

the ratio of X-types to D-typeE,a—X
a

k
J , in each nation.
D



2.1.3. Trade volume and pattern
One of the stark differences to the standard hommgefirms trade model concerns the export
pattern. In particular, only a fraction of firmspext their goods. This model displays standardantr
industry trade in differentiated varieties produbgdX-types, but the varieties of D-types are non-

traded even though they would be classified asgaeia ‘traded goods’ sector.

The value of the exports of a typical X-type fireméls to infinity as ‘a’ approaches zero, and
equals £ for a=&. For X-firms with intermediate a’s, the value aperts is: &°@uL/Aac, but the

export cut-off condition tells uguL/Ao=fx/ax™, thus:

_mo(L-aL?)

— i 1-o -
V[a]—(ax) fx \ w1 (12)

where v[a] is the per firm export. Integrating oedirX-types (weighting by frequency) and using
(10), we have V, which is defined as the total gadiiexports in terms of the numeraire, i.e.

nv[a]dG[aJap] integrated from O to,a

It is interesting to note that the standard apgrdachorizontal’ intra-industry trade (11T)
and vertical IIT fails in this mod&IMany studies use unit value indices to deduceymguality —
with higher prices indicating higher quality; thederlying assumption is that the trade
classifications are too broad and thus, group h@yegoods that are fundamentally different. In this
model, the goods are absolutely symmetric in tevhpoduct characteristics but nevertheless, they

have very different prices.

3. POSITIVE EFFECTS OF LIBERALISATION

There are two natural definitions of trade libesation in this model, one concerns the variablé cos
of trade@ and the other concerns the differential beachkeatfor local and imported varieties
Fx/Fp. As we shall see, the two types of trade baruetslly affect variables in an isomorphic

manner, since they are combined into the aggregatesure of openne<3,
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3.1. Lower marginal cost of trade; symmetric countries

We begin by considering reducing marginal tradesco®. freer trade in the sense @@, when

nations are symmetric in size.

points Case §>FD p0|nts Ca.se §<FD

- o

Figure 1: Cut-off points

Inspection of (10) confirms the finding of Melit2Q03) that lower marginal trade costs (i.e.
dg>0) lowers g and raisesain both nations. When trade is at zero freenessififinite trade
costs) a=0, so that even a firm with zero marginal costsdoet export. Greater openness lifts a
while lowering @. Following Melitz (2003), we havexK¢@Fp)>1 as our base case. However, for

this to hold for alkpd[0,1], it must be that £> Fo.

Figure 1 shows two cases. WherxFp, the cut-off points cross at some level of opeanes
less than free trade. Wheg>@p, the model predicts that the most efficient firsedl in both
markets, while the most inefficient firms only sllthe export market. This prediction does not

agree with the facts and therefore, we tajeFg as the focal casé.
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3.1.1. Anti-variety production and consumption effect

Turning to ‘n’ (the mass of produced varieties ityical nation), an inspection of (10) with L=L*

shows that freer trade reduces n in each natioa pftportional change is:

Q -
— 57 (13)

fi=-p

where we have used the standard ‘hat’ notatiopifoportional changes (e.g. equals dx/x), and
Q/(1+Q) is the import share (i.e. the expenditure sharalbimported varieties in a typical
market)® Since the import share rises with openness, #figession tells us that the proportional

decline in ‘n’ is magnified, as trade becomes peegively freer, as shown in Figure 2. One of the

Mass of
varieties
A

v
A

Figure 2: Varieties produced and consumed

great novelties of the monopolistic competitiord&anodel was the fact the ‘varieties effect’ i.e.
the fact that an autarky-to-free-trade liberalmatould raise the number of varieties available to
consumers. In this model, that need not be the’calse potential ambiguity stems from the fact

that greater openness raisgsad thus, raises the fraction of Foreign-madeetias that are



12

imported to Home while, at the same time, thegedsop in locally produced varieties. It is simple

to characterise the ambiguity. Continuing to asstimelL=L* and using (11) gives

_ (-1 B+ " T *)
S N (F ) 4

which shows that the number of varieties boughd hypical consumer falls monotonically as the
freeness of trade rises — as long @BxIF>>1. Thus, a lower variable cost of trade will prod@an
‘anti-variety’ effect, i.e. the range of consumextieties falls as trade becomes freer.3FR{/Fp<1,
then freer trade results in the more standard priety effect. The two cases, and the knife-edge

T=1 case, are shown in Figure 2.

The basic intuition for these results flows mosilgaby first examining the knife-edge case
of no fixed-cost protection, T=1, where an inspatf (14) shows thatgis constant with respect
to @ When T=1, there is no intrinsic difference betwésal and imported varieties, so that
changes such as trade liberalisation which intredoore imported varieties will produce a one-for-
one reduction in local varieties. More generallipew the ratio of beachhead cosi#is exceeds
unity, e falls asgrises because imported varieties have systemgtioaler prices than the
domestic varieties they displace. Restoring zeoditgrthus requires more than one D-type variety
to be displaced by each additional X-type varibgt is imported. Conversely, if beachhead costs
are lower for imported varieties, the relationsBipeversed and freer trade means a wider range of

varieties available to consuméfs.

3.2. Lower marginal cost of trade; asymmetric countries

The symmetric country case is useful for fixingagdebut assumes away a range of interesting

interactions between country size and trade lisatbn. In particular, once asymmetric country
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sizes are allowed, the model is marked by a matiifersion of the well-known ‘Home Market

Effect’ (HME)™.

3.2.1. Home Market Effect, HME Magnification and Delocation effects
A convenient way of expressing the HME is that #omés share of industrial firms grows more
than proportionally as its share of world expenditon industrial goods grows. Note that from (10),

Home'’s share of the worldwide mass of M-sector $ignd the total mass of firms worldwide are:

- - _ *
snz—SE d SE)Q, nW:/”{(ﬁ 1)(I‘+I‘); snsi, n“=n+n*, s = L -. (15)
1-9Q) +Q)f, B n" L+L

Using s to denote Home's share of world expenditure and denote its share of the world’s M-

sector firms, log differentiation of n in (10) inngd:

§ = 5. (16)

S —
1+9Q)

An inspection of this shows that the HME does feafite the coefficient og_ is greater than

unity. We can also see that the HME is subjedbi¢ousual HME magnification effect (the shift in

firms to Home as Home’s expenditure share risesrnes stronger as trade becomes freer).

Another feature of the monopolistic competitiord&#anodel is the so-called delocation effect,
namely the tendency of freer trade to ‘shift’ mordustry to the large region. Log differentiatioin o

Home’s share of world M-sector firms with respectdpennessQ yields:

. _(2s:-90/a-Q) 5

17
" Se —(1L-s)Q )

An inspection of this shows that if Home is lar{jex. L>L* so $>%), then freer trade will increase
Home’s share of M-sector firms. Moreover, therals® a magnification effect since the strength of

the shift in M-sector production to the larger neirkecomes stronger as trade becomes freer. From
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(15), it can be seen that the so-called sustaimt pdien the entire M-sector is located at home is

reached whe®2 = Q° = L”/L.

Non-monotonic production shifting effects
The actual mass of firms in Home varies very nomatonically with openness since the HME
maghnification, which tends to raise n, interactthvie overall drop in'h. The derivative of n with

respect to opennessis:

dn:

dn 2QL - L* (1+Q?)
dQ

18
f,(Q2 -1)2 {18)

1(1-1/ )

The sign of this is ambiguous, e.g. wifen0, the derivative is unambiguously negative, boéw

Mass of firms
A

Qs=L*/L

Figure 3: Non-monotonic shiftsin n and n*

Q=05 the derivative is unambiguously positive. Natyrahe impact on the mass of firms in the
small region is unambiguously negative since theadion effect and the drop ip, mvork in the

same direction. This is illustrated in Figure 3,enghit may be noted that n“beyondQ®.
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3.2.2. Anti-variety effects; asymmetric nations
The fact that production is marked by non-monoteelationships suggests that the number of
consumed varieties will also be marked by non-mamicities. To study this, it proves useful to re-

write nc from (11) in terms of2 and T usind2=YT, namely:

Ne U[l_Qz/Tl_—Q,(T_l).L*J,n;:u(l_QleL*—Q'(T_l)‘LJ'UEM>O. (19)

1-02 ~ TR-9Q?) 1-Q? TlL-Q2) ) fo

By inspection, we see that the first term gftends to increase with openné€ssvhen T>1, but the
second term tends to decrease iththe magnitude of both effects depends upon TCaraks well

as on the relative size of the nations. Differditiaof rnc with respective t@ gives:

dne _ (T ~1)(20L - @+ Q?)L*)

dQ T(Q2 -1)2

(20)

Evaluating this derivative in the base case with &tno-trade, i.€0=0, and at the sustain point,

l.e.Q=L*/L gives:

dng| _,=(@-DL* L

— /0. (21)
dQ Q=0 T dQ 0=0% (LDJZ J
T/ —| -1

Thus, openness is anti-variety for the large nattben trade barriers are initially high, but
openness is pro-variety when trade is close tstiséin point level of openness (i.e. when almost
all M-sector production is in the large region).tifally, when trade is more open th@h further
opening is anti-variety since all varieties ar¢hi@ Home nation and we know that openness

unambiguously monotonically reduces the worldwidenber of varieties.
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Mass of consumed varieties

A

Nc

—x

0.35

*
n"c

0.25

1'§0

Figure 4: Mass of consumed varieties

For the small nation, the derivative qf'rwith respect to openness is identical to thahef
large nation but with L and L* swapped. It is easihown that d(g)/dQ is negative for all
permissible values @, given that T>1. The consumption variety effebwsn in Figure 4 (when

Q(p=1) < Q®), thus resembles the production variety effectshim Figure 3.

Trade integration implies fewer domestically proeldiwarieties and, for a small country,
also a significant drop in total consumed varidgvertheless, as shown below, welfare always
increases with trade freeness, irrespective oftepsize. However, if some individuals have a very
high valuation of variety, or if one supposed thieree some intrinsic cultural or nationalist value
in the availability of traditional varieties, thimambiguous impact on individual welfare might be
mitigated or reversed in a social welfare evalumtindeed, many nations spend taxpayers’ money

on keeping old ways and goods alive.

3.2.3. Trade Volume and Pattern

From (12) we have that
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,\_SE(1+Q2)—(1—SE)2Q i o
Vil —f-s)o)lor-g)?  @TAeraAT 22)

As inspection of this expression shows that, faydacountries, M-sector export increases with the
level of trade freenesg, However, for sufficiently small countries, thevémse is true. This is due
to the fact that even though, from (10),and therefore the share of exporting firms incetise

mass of firms decline in the small country.

There are a couple of more subtle points relatédedrade volume that suggest empirically
testable hypotheses. First, the exports of eactiegiX-type firm expand in proportion. From (12),

the change in firm-level export as a function of(and thus the size of firms) is:

dvia] _ ;@1 d

[a] _ Ax (23)
dQ a, dQ

Second, every new exporter should be smaller Grsémse of the value of domestic sales) than
every existing exporter, since the drop jredfects firms with a’s that were just below the-otf

before the liberalisation.

The model also makes a number of predictions conwgfzeros’ in the trade matrix.
Empirically oriented trade economists have longvktizere to be many zero bilateral trade flows in
the world* The facts have been more recently documentedystamatic fashion by Feenstra and
Rose (2000) and Helpman, Melitz and Rubinstein 8208tepping slightly outside our two-nation
model, one simple empirically testable implicatarthe model concerns the pattern of zeros. First,
as has already been indirectly pointed out by HalpnMelitz and Rubinstein (2008), the pattern of
zeros in bilateral aggregate trade flows should¥ob geographical pattern, assuming that trade
costs increase with distance. This is easily tést@hd indeed this is confirmed by the first stafje
the Helpman-Melitz-Rubinstein results. One coutbdest for zeros at the very finely defined
commodity level using the time dimension of thead&or example, taking the US’s very finely

disaggregated export data, the likelihood of a feoatrolling for the usual gravity equation issues
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like economic size of the importing nation) inciiegswith distance should be found. Likewise, as a
result of any well defined liberalisation exercisech as the phase in of Uruguay Round tariff cuts,
it should be found that the impact of distancehmnzeros diminishes as tariffs are cut. Second,
some forms of trade liberalisations are more likelyeduce beachhead costs than variable trade
costs. One common source of beachhead costs iskastechnical barriers to trade (TBTs), many
of which involve health, safety and environmenti@ieation of new products (see Baldwin 2000
for details). One way in which such measures ataaed is via international agreements — e.g.
Mutual Recognition Agreements either on testing-&L5MRA) or product norms (New Approach
Directives in the EU). These agreements shouldrdghithe probability of observing a zero in any
given bilateral trade flow that is affected. A simgifference-in-difference approach should pick
this up on aggregate or disaggregate data. Ndtateatreciprocal MRA predicts that the effects
should be two-way in the affected sectors. Thind, enore to the heart of the model logic, one
should find a pattern in firm-leveleros in the data. Specifically, there should pesitive

correlation between a firm’s domestic market sltetdch varies with its marginal cost) and the
number of markets to which it exports, or the itkebd that it has a zero in any given market,
controlling for standard market-specific factofsre expands the model to allow for the standard
proximity-versus-scale FDI a la Helpman-Melitz-Yé&gphe prediction is still true but it is for the
number of markets in which the firm sells (via lbea production it is going for proximity; by

exporting it is going for scale economies).

3.3. Lower beachhead costs

The classical notion of liberalisation is a redoetof marginal trading costs, however many of the
trade barriers remaining among industrialised natihat are related to standards and regulations
that make it difficult to introduce foreign-produtearieties into a market. These barriers, called
technical barriers to trade in industrial goods sawlitary and phyto-sanitary measures in food
trade, are some of the few remaining barriersagerin manufactures among the US, Canada, the

EU and Japan. Moreover, since classic trade baniere eliminated in Western Europe by the
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mid-1970s, the last four decades of trade libextiba in Western European nations have been
mainly concerned with TBTs. This suggests that itriportant to analyse the positive and
normative implications of reducing the gap betwtenbeachhead cost facing local and imported
varieties. In particular, in this section, we assuhese regulatory barriers to be reflected in the
beachhead costs and that this explains wi¥FF, so the liberalisation involves a moving T
towards unity. Naturally, it is not possible to nga T without changingd=and/or I, so we must
be explicit about how T falls. To be concrete, cdeisa ceteris paribus reduction in &S a fixed-
cost trade liberalisation, while a reduction gfdhd F in tandem (such that T is unaffected) is a

domestic de-regulation.

As an aside, we note that the formulation of thelehanakes F and F entirely distinct.
That is, we cannot think ofgFbeing part of the cost of, say, establishing alpets safety in the
home market, andyfas the extra (lower) cost of using the basic doimessults to establish the
product’s safety in the foreign market. If this wéhe case, the export and local market entry
conditions would be linked in the sense that thet obentering the foreign market would be higher

for firms that had not entered the domestic market.

From (10), and (12), it can be seen that fixed traske liberalisation has qualitatively
identical effects asg@bl when it comes to npaax and the volume of trade. The impact on the
number of varieties consumed differs and is, in@ple, ambiguous. However, differentiating n

from (19) with respect to/and evaluating this differential agFp gives

_dne :U(ML_LD)((OE_(UM)>O for Q<QS,
—dFy Fx=Fo ((”2/; _1)2FD

which indicates that at least for very low TBTgiler liberalisation will increase-nn both small

and large countries.
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4. \WELFARE EFFECTS OF LIBERALISATION

Next, we turn to the welfare effects of liberalisatin this model, focusing on the aggregate and re

distributive impact of greater openness.

4.1.1. Aggregate Gains from Trade

As noted above, the utility of a typical agenthistmodel can be described by the indirect utility
function E/P, where from (1), P=p* AY®9), and P*= p'* (A*) ¥, and where thA’s are defined

in (3). Plugging in the equilibrium values fof,m and n* and using the distribution for G in

(7), the price indices simplify to:

u u

1-0 0\1-¢

P=a,” A Pr=a A (24)
fD 1:D

Since we showed thag always falls as trade becomes more open (in ablaror fixed trade cost

sense) we see that both nations gain from integraéigardless of size differences. Moreover, an

inspection of (10) shows that greater opennessga@sat an accelerating rate, @sapproaches

unity (i.e. free trade).

4.1.2. A Stopler-Samuelson-like result

Income distribution effects can also be easily wdrkut. Indeed, this model displays classical
Stolper-Samuelson-like behaviddiThere is only one primary factor in this modelwever we

can think of firm owners as owning ‘knowledge caitin particular, we can consider there to be
three types of capital in this model: D-type cdpiXatype capital and N-type capital, where the
reward to D-type and X-type capital is the ope@pnofit on D-type and X-type firms,

respectively. Recall that although the average méwathe three types of capital must be zero (zero

profit condition), this average consists of purgsks for some balanced by pure profits for others;
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D-type and X-type firm owners earn pure profits ietdrawers of ‘losing’ varieties earn the flow

equivalent of minus |F

Of course the owner of a unit of X-type knowledgeital does not hold this forever, since
her capital will eventually depreciate. But if thepreciation rate is chosen to give reasonable
churning rates, each of the owners of D-type artgpé-knowledge capital will care about
openness for a very long time. As we shall seeeuadrtain conditions, X-type capital owners win
from reciprocal liberalisation while D-type firmade from it. Thus, X-type capital owners — the
large, efficient exporting firms — will support ipocal trade liberalisation, while it will be opged
by D-type capital owners. Assuming that the duigbdf capital is high compared to the electoral
cycle, such effects could be important in deterngrfirm-level political support for multilateral

trade negotiations.

The reward to capital is a firm’s Ricardian surpits sales times the Dixit-Stiglitz

operating profit margin &. Thus

rx[a]:(aﬁJ (1+¢7)%D; fD[a]:(a—J — (25)

D
where we defineyand k as the Ricardian surplus of typical D and X tyjpms$.

Turning to the impact of openness on nominal faarards, the easiest is labour. Labour is
the numeraire, so that freer trade has no impatt@mwage in terms of the numeraire good. The
impact on the rental rates on D-type and X-typetahis also as simple to derive. As noted above,

a firm’s total operating profit is proportional its sales. Using (10) and (25), we get:

Qo o 979 .45 w=o (26)
1+Q p +eA+Q)

) >|U1>

Next, turning to real factor rewards, it is easihown that if the elasticity of substitution among

varieties is sufficiently high (specificallg>1+1), we get a Stolper-Samuelson chain:
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f,b-P < 0 < W-P < f, -P. (27)

O O
Note that this holds for countries irrespectiveliae, sinceP =P* from (24), and that evendf

violates the conditioo>1+u, we still have that the real gain to X-types exisethat of D-types.

An interesting implication of (27) when combinediwihe fact that rental rates are inversely
proportional to a’s is that the income distributeanong active-firm owners follows a fractals-like
pattern. That is, capital rental rates will follewPareto distribution with the shape parameterd+1-
Thus if, for example, y% of the gains from libesalion accrue to the top x% of the income
distribution, the same is true for the top x% af thp x%. This fractal-like income distribution has

received some empirical support from income distidn studies.

It is important to recall that each D-type and eddlype earns pure profits throughout its
life time, so that these Stolper-Samuelson resuéishot transitory. They are permanent, firm by
firm. Naturally, new firms that become active witht experience an increase in their Ricardian

surplus, but they will earn a reward that is higiman it would have been without the liberalisation

The Stolper-Samuelson-like result in (26) shouldestable via stock market data for large and
small firms. The impact of a clearly defined lidesation ‘treatment’ should be asymmetric for
large and small firms. Simply put, the rise inranfs stock market price in reaction to a reciprocal
trade liberalisation should be positive for firrhat are sufficiently large and negative for firmatt

are sufficiently small.

4.1.3. Fixed cost liberalisation

An inspection of (25) and (10) shows that the inedistribution impact of fixed cost trade barrier
liberalisation will be quite different comparedvariable trade cost liberalisation, at least for X-
type firms. In particular, reducing(Feduces gand this, as per (25), reduces the reward to ¥oth

type and D-type capital. In other words, greatgulatory liberalisation reduces both operating



23

profits by the same proportion, but does not affleetwage. The intuition for this result is clear.
The beachhead costs create barriers to enter tisf im equilibrium, be compensated by higher

operating profits. Reducing the beachhead costsrgduces the flow reward to active firms.

5. CONCLUDING REMARKS

Trade models with heterogeneous firms and beachtwsdd constitute an important new
instrument in the toolbox of international tradedhists. Of course, nothing under the sun is
entirely new — many trade theorists have publishedels where firms have different marginal
costs, and the late 1980s saw a flourishing of rsagred books on models with beachhead costs.
Nevertheless, the assumption of continuous margiostl heterogeneity in a monopolistic
competition setting teamed with beachhead coststitotes more than just an incremental
improvement on existing models, since it allowsaisonsider a broad range of real-world facts —
those concerning firm-size and trade issues -thieastandard monopolistic competition trade

models had to assume away.

This paper works out the impact of greater opennedsrms of variable and fixed trade
costs, and develops a sequence of testable hypsthiHse paper also studies the impact of greater
openness at both the firmlevel and the aggregeats, imcusing on changes in the numbers and
types of firms, trade volumes and trade prices.t@onto the standard Dixit-Stiglitz trade model,
global variety falls as the result of trade libesation, and it may be that consumed variety falis
country. The normative effects of liberalisatioe atso studied and here, the paper focuses on
aggregate gains from trade, and income redistahudiffects, showing inter alia that the model is

marked by a Stolper-Samuelson-like effect.
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Endnotes
'See Tybout (2003) for a survey.
Z Antecedents to these models are Montagna (20@1$ehmitt and Yu (2001).

% See Tybout 2003 for a survey of such findings.
* In essence, all operating profit is spent on angaknowledge capital’ in the form of the three

types of sunk cost for the flow of new N, D andy}és; labour income is spent on producing

consumption goods.

®nc equals n plus n* times the fraction of Foreigrietées exported, which equalsc(ap)®; using

(10) yields the expression.
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® An example is the study by Greenaway, Hine anchéi(1995).

" One could imagine a modification of the standantiet where k is an additional cost on top of
Fp. In particular, an addition decision making stéayepotential firms could be added. After
sinking F, they would have to decide whether to sink the oba factory, say & and then they
would decide whether to sinkfand k. The domestic cut-off condition would bg"8B=F¢+Fp,
while the export cut off would beap°B=F«. Naturally, the standard equations — cut-offs faee
entry — would only be valid for levels of openned®ere a<ap. for the level of openness in the
neighbourhood of free trade, a different set ofagigns would apply. However, in this article, we

are considering the standard model.

® The market share of imported variety jph;“’/A, so integrating over all foreign varieties

g0[0..a¢], the import share equal¥/(1+Q).

° Melitz (2003) did note that the impact on the &g varieties available for a typical consumer

could be ambiguous, but was not calculated.
191t is also possible that the anti-variety effestildl be reversed for some non-Pareto distributions.
! See e.g. Helpman and Krugman (1985).

12 For example, the old gravity equation literatuoagiered on the best solution to this with some
authors dropping these observations, others peirfigrifobit regressions and others plugging in

small positive values. See, e.g. Wang and WintE392).

13 Our earlier draft Baldwin and Forslid (2004) dexvthe impact on nominal rewards to labour and
the three types of capital, while here we deriverthal rewards, which is closer to the spirit @& th

original Stolper-Samuelson theorem; this requireadditional assumption an



