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Abstract

This paper investigates the implications of matching and searching in

inter�rm trade. From a schematic model, whereby �rms �nd long-term

trading partners by successive matches, we derive some important propo-

sitions. Trade between matched �rms generates an expected economic

pro�t, depending on match quality, while trade between searching �rms

may be conducted at a short-term loss, being a form of capital accumula-

tion. Contract periods and the availability of �nance will a�ect the
growth of trade. Following trade liberalisation, countries with a large
initial number of well-matched �rms will show relatively low price
elasticities of demand for imports and exports. Apparent home bias
in current trade patterns may well re�ect past, rather than present
trade costs and protection. More importantly, today's policy deci-
sions become tomorrow's history, implying that inappropriate phas-
ing and sequencing decisions for trade deals can potentially have
adverse consequences long into the future, if not inde�nitely.

Match-searching theory strengthens the argument that global welfare

is likely to be enhanced by multilateral, rather than by stepwise bilateral

liberalisation, and that when deals are spaced too far apart, there is an

increased risk that some countries will seek to block further liberalisation.

KEYWORDS: Trade, Search, Matching, Protection JEL Classi�cation: F00,
F12, F13
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This paper investigates the implications of matching and searching processes,
re�ecting imperfect information in international inter�rm trade. By setting up
a schematic model, whereby �rms �nd long-term trading partners by means of
a series of successive matches, we derive some important, novel propositions.
Trade between matched �rms has di�erent properties to that between searching
�rms. The former generates an expected economic pro�t, depending on match
quality, while the latter may be conducted at a short-term loss, with the search
process constituting a form of capital accumulation. If economies are seen as
having been relatively closed initially,1 then contract periods and the availability
of �nance will have a signi�cant e�ect on growth of trade. Countries with a large
initial number of well-matched �rms will show relatively low price elasticities of
demand for imports and exports, and in particular for trade with new partners.
Apparent home bias in current trade patterns may well re�ect past, rather than
present trade costs and protection. More importantly, today's policy decisions
become tomorrow's history, implying that inappropriate phasing and sequencing
decisions for trade deals can potentially have adverse consequences long into the
future, if not inde�nitely.

In this paper, we focus particularly upon the sequencing and timing of trade
liberalisation decisions. Match-searching theory strengthens the argument that
global welfare is likely to be enhanced by multilateral, rather than by stepwise
bilateral liberalisation, and that when deals are spaced too far apart, there is
an increased risk that some countries will seek to block further liberalisation.

In section 1, we review the relatively recent literature on matching models
of trade. We then develop in section 2 a theoretical `match-searching' fram-
work: a basic, schematic representation of the search process, which I use to
derive a number of key propositions. Section 3 investigates the signi�cance of
the path-dependency of match-searching models of trade for the dynamics of
trade responses to liberalisation agreements. Section 4 considers potential pol-
icy endogeneity. Finally, I brie�y discuss extensions to incorporate consumer
search or networking between �rms and to informational capital theory.. Many
of the basic properties of match-searching carry across to these situations.

1 Background: search and the path-dependency of trade

The notion of supply-side path-dependency in trade is a familiar one, developed
from the infant industry argument and running through the more recent liter-
ature on learning by doing, scale and agglomeration economies, often labelled
the New Trade Theory.2 However, economists have been slower to recognise
that historicity is also a demand-side phenomenon, a�ecting both overall levels
of trade and associated regional/sectoral patterns of trade, as con�rmed in a
number of gravity studies.

Some important stylised facts which may suggest trade historicity are:-

1Trade increased from 6 per cent of global GDP in 1950 to 15 per cent by the mid 1990s
(source: Madison, unpublished).

2See, e.g. Grossman and Helpman (1993)
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1) In general countries trade far less between each other than existing theory
would predict even when account is taken of transport costs.3

2) Trading between countries frequently follows historical patterns: for ex-
ample, the UK trades relatively more with India and Australia, France with Al-
geria or Cote D'Ivoire. For general evidence on colonial ties, see Rauch (1999).
For a dynamic gravity study of the slow erosion of colonial ties, see Head, Ries
and Mayer, 2010.

3) There are wide variations in the export prices obtained by suppliers from
di�erent countries, at least for some classes of goods, even when correction is
made for quality.4

These observations are generally ascribed to either technical barriers to trade
or to exogenous di�erences in demand patterns, or to the idea that distance in
the gravity literature underestimates transactions costs.5 However, the idea
of habit formation in preferences has gradually been introduced at least for
aggregate import demand, as has the notion of hysteresis in exchange rate e�ects
upon trade. In particular, this is linked to theories associating the entry of �rms
into new markets with the presence of �xed costs6, as borne out by �rm-level
studies.7 However, the precise nature of these �xed costs is not clearly de�ned,
and neither are their policy implications.

The stylised facts above arguably re�ect the rational response of �rms and
consumers to a situation where information on trading partners is incomplete,
partly as a result of low historic trade volumes. This implies that import de-
mand might best be seen in terms of matching and searching theory, where
search imposes an anticipated �xed cost on �rms wishing to trade with new
partners. This assumes that each �rm's product has di�erentiated characteris-
tics - however, unlike the `love of variety' model, purchasers are not looking for
variety of choice, but rather the best attainable match for their individual re-
quirements. The obstacle to �nding this is imperfect information. For example,
in Rauch and Trindade (2003), �rms are only able to tell whether a potential
partner is better than a certain threshold match quality: if a �rm already has
local ties, or if there is common language or a historic trading link the threshold
will be higher. Companies are more likely to set up trading ties with countries
with which they have some initial familiarity, even if there are other, less fa-
miliar countries, where potential pro�ts would be higher if perfect information
were available. Another consequence of the one-o� matching models currently
discussed in the literature is that �rms will not all initially �nd good potential
matches in one country even when there is a change in the average factor prices
in that country relative to other countries: in this way the relative inelasticity
and persistence of trade patterns is explained.8

3Notably studies by McCallum (1995) and Tre�er (1995). Other authors (e.g. Anderson
and Wincoop, 2003) �nd smaller residual border e�ects.

4A frequently-cited example (e.g. Schmitz, 1999)are the very low-cost high-quality surgical
steel producers in Sialkot, Pakistan.

5Obstfeld and Rogo�, 2000.
6See particularly Baldwin (1988), Dixit (1989) and Baldwin and Krugman (1989).
7See Bernard and Jensen (1999) or Tybout (2002).
8See Rauch and Casella, 2003.
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Such ties, as well as existing patterns of networking, may potentially explain
observed trading patterns. They also naturally generate a degree of imperfect
competition and an element of bargaining in trade, since a �rm which has a
good match with a foreign partner possesses a degree of monopoly power, as
does a country with good historic trade ties with a second country.

While these models provide insight into current trade patterns, arguably they
do not go far enough, in the sense that they treat information as exogenous to
the �rm. In reality, information is a valuable commodity, for which people will
search if the cost is low enough, and the history of search determines familiarity.
Search costs may, of course, di�er according to transport costs, language and
other ties, as well as the nature of the good being traded, but they will also
re�ect the costs of borrowing and the �exibility of the trading partners. If
transport costs and protectionist barriers were previously greater, then today's
observed border e�ects in trade will, at least partly, re�ect the informational
residue of past barriers.

2 Match-searching in trade

We assume that �rms acquire information by a search process in the form of
a series of successive matches with trading partners9, each for a �xed contract
period. This type of process has at least some empirical support: Besedes and
Prusa (2006) estimate the median trading relationship between �rms is around
1 year, and argue it supports a searching/matching process. I assume a �rm
knows, in advance of starting search, the probability distribution of potential
matches. However, it does not know the quality of an individual match until it
enters into it. At the end of the contract period it will decide whether to continue
the existing partnership, or to start another search. The cost of searching is the
risk of having a series of poor-quality partnerships, while the bene�t is the
possibility of eventually �nding a much better match.

This initial model is deliberately simpli�ed in that it concentrates on mod-
elling the matching between �rms rather than other elements of trade, and
excludes important elements of networking which may a�ect the search process.
The aim is to draw out the main properties of this basic model, some of which
are quite powerful. I then consider to what extent they carry over to more
complex models.

De�nition 1: I de�ne a match-searching model as one in which a �rm
searches for the most pro�table partner by undertaking a succession of matches,
each for a �xed contract period, until a satisfactory match is found.

Crucially, a �rm will choose to search for a new partner if its existing match
quality falls below a reservation level, which depends upon interest rates and
the minimum contract period, as well as upon relative prices.

9For general theory on matching and searching, see Roth and Sotomayor (1990).
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2.1 A simple model of match-searching

In a two-sided matching model, trade takes place between two �rms, one of
which I will characterise as upstream, u, and one downstream, d, and the ex-
tent and pro�tability of that trade is a direct function of the quality of match
between those �rms. Match quality, µ, is assumed to be randomly drawn from
an underlying probability distribution. In a single-stage matching model, such
as Rauch and Casella, 2003, the �rms make a single, random choice of match.10

A match-searching model, as in this paper, di�ers from this in the sense that a
�rm can only investigate a new partner by entering into a contract with it for at
least one contract period of t years, and burning its bridges with its former part-
ner. However, after the �rst contract period, the �rms are again free to repeat
the random matching process if their initial match falls short of a reservation
quality µR.

11

Following Rauch and Casella's (2003) adaptation of Salop's (1976) matching
model, we start by representing �rms schematically, in terms of some key char-
acteristics, by a uniform distribution along the perimeter of a circular cylinder,
circumference 2 units. Each �rm aims to match with the �rm directly opposite
on the circle: match quality is equal to the circumference distance between the
two �rms, and hence is distributed uniformly between zero and unity with µ = 1
being the perfect match quality. We assume that both the volume of output
and the level of pro�ts of each of the two �rms is proportional to this match
quality. Hence

Yu, Yd = αµ; (1)

πu, πd = βµ; (2)

where Yu, Yd represent real output of each �rm (de�ned here to be equal, so that
one unit of the �nal product requires one unit of production at both upstream
and downstream stages). Trade between the �rms in real terms will equal Yu.
πu, πd are the pro�ts of the two �rms, which in the simple version of the model
are equal, the proceeds from the match being split evenly.

Starting initially with a single-country model, in the �rst period, each �rm
type u will seek a partner type d selected randomly from the pool of available
�rms. Firm u knows accurately the distribution of potential partners, but not
the exact characteristics of any one �rm, d (and vice-versa). Since match quality
is unformly distributed between zero and unity, expected initial match quality
is µe1 = 1

2 . Expected output and pro�tability of �rms in this initial period are
therefore

10Though Rauch and Casella do allow a �rm to return to its original partner, if the new
match is poor.

11Unless relative prices change, if a �rm had accurate information about the distribution of
potential match quality, then if it once decided to abandon a partner it will never return to
that partner, except perhaps temporarily.
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Y eu1, Y
e
d1 =

α

2
; (3)

πeu1, π
e
d1 =

β

2
. (4)

The �rst contract period lasts for t years, after which each �rm can either
renew its contract or start afresh with a new, randomly-chosen match. No �rm
is inherently superior to any other: match quality alone determines e�ciency.
A �rm which fails initially to �nd a good match therefore has as good a chance
as any other �rm if it renews search. It is also assumed for simplicity that �rms
have in�nite lives.

We assume the industry comprising all �rms types u and d is small in com-
parison to the economy as a whole, and that wages and prices can be taken
as exogenous and constant, as are interest rates, r per annum. These partial
equilibrium assumptions simplify the analysis: in particular, they imply that µR
will be constant over time, as long as economic circumstances do not change. In
addition, the symmetry of the two �rms and the equal split of pro�ts indicates
that the decision to stick together or renew search will be mutual, and that once
�rms have found a suitable partner they will stay together permanently.12

The series of consecutive search or stick decisions can be represented as
nested probabilities. At the end of each search period, a �rm which had still
been searching in the previous period will assess whether its latest match is
worth sticking with (µ ≥ µR, which will occur with probability 1 − µR) or
whether it should again renew search (probability µR). After n periods, the
probability that it has still not found a satisfactory match is 1 − µnR, so in
period n+ 1, a proportion 1− µnR will still be searching.

Looking in more detail at period n + 1, the expected pro�t for those �rms

which are still searching can be written as φβ/2, where φ (φ = 1−(1+ρ)−t
ρ ) is

a conversion factor for the length of the contract period. Expected pro�t for
those �rms who start initially by searching but which have found a satisfactory
partner will equal φβ

2 (1+ µR). Expected pro�t over all �rms in period n + 1
will therefore be

πeSn+1 =
φβ

2
{1 + µR − µn+1

R }. ()

By contrast, if initial match quality is µ, then if the �rm chooses from the
beginning to stick with its initial partner, its pro�t in each period will be φβµ.
The net expected bene�t BeSn+1 in period n+ 1 of having started by searching
rather than not searching is

BeSn+1 =
φβ

2
{1 + µR − 2µ− µn+1

R }. (5)

12The analysis might be considerably complicated by introducing circumstances where jilt-
ing might occur.
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Assuming a constant reservation match quality µR, and constant interest
rate r per annum, which, crucially, can be converted to an interest rate ρ per
contract period, where

ρ = (1 + r)t − 1, (6)

it is possible to derive the expected net present value (to the beginning of the
search process) of pro�ts for a �rm which chooses to start by searching, Ne

S . This
is a geometric progression, which can be summed to yield discounted present
values

Ne
S =

φβ

2ρ
(1 + µR − 2µud)−

φβ

2

µR
1 + ρ− µR

(7)

When µ = µR, N
e
S= 0. Carrying out a little manipulation, it is possible to

show that this is a quadratic equation in µR. Of the two solutions, only the
smaller one will fall below unity. Hence, after a little more manipulation we can
write

µR = 1 + ρ−
√
ρ(1 + ρ). (8)

Our �rst proposition follows.

Proposition 1: The reservation match quality, µR, depends only on interest
per contract period, ρ, which is a function of the interest rate r and contract
period c. Speci�cally, the shorter the contract period and the lower the interest
rate, the nearer µR will be to unity.

Proof: Di�erentiating (9),

∂µR
∂ρ

= 1− 1

2

1 + 2ρ√
ρ(1 + ρ)

=
2
√
ρ(1 + ρ)− 1− 2ρ

2
√
ρ(1 + ρ)

. (9)

There is no real root to the quadratic which sets ∂µR
∂ρ = 0, and it is easy to

show that ∂µR
∂ρ < 0 ∀ρ > 0. QED

The implications of this in practice can easily be calculated. For example,
with t = 1 year and r = 5 per cent per annum, µR will equal 0.82, and average
match quality in the long run will be 1+µR

2 = 0.91. By contrast, with t = 10
years and r = 15 per cent per annum, µR = 0.54 and average long-run match
quality is 0.77.

While total pro�ts and output in the �rst period of search for those �rms
who choose initially to search are the same for all values of r and t, in the
long run both will be higher the lower are r and t. Subsequent average match
quality increases over time. Average output per �rm and pro�ts also increase
correspondingly, and in the long run both are higher the lower is r and the lower
is t. We would also expect, of course, that convergence to the long run value
will be faster the shorter is the contract period t.
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2.2 Implications of match-searching for trade

We will concentrate �rst on the opening up of a formerly autarkic economy
to international trade. Speci�cally, we allow upstream and downstream �rms
for the �rst time to seek matches in a second country. We will assume that the
potential maximum pro�t of an international pairing in the is π′13, which exceeds
the maximum feasible for domestic-only partnerships by a factor (1 + ε). If a
pairing with a foreign �rm is made at random, the match quality for a trading
�rm will again range from 0 to 1, and annual pro�ts for an individual �rm will
be evenly distributed between 0 and (1 + ε)β2 .

We initially assume that this extra pro�tability opportunity applies equally
to both upstream and downstream �rms in the home country (which we will
denote by uh and dh), and that there is a ready supply of foreign partners. These
assumptions maintain the symmetry of the supplier/purchaser relationship, so
that with an even pro�t split, �rms uh and dh are in agreement over whether to
maintain their current relationship or to start searching abroad. In the previous,
one country case, the expected present value of future pro�ts of a searching �rm
was shown to be equal to the pro�ts from a match quality µR. By analogy,
a �rm which searches abroad will have an expected present value of future
pro�ts equivalent to a �rm which has a constant foreign match quality µRF ,
also satisfying equation (9).

However, the expected pro�ts of a foreign match of quality µRF will equal
(1 + ε) times the expected pro�ts of the marginal existing match at home, µR.
If the economy had reached autarkic equilibrium before starting to trade, no
�rms have initial match quality less than µR. In this case, if ε 60 (so there is
no pro�t advantage to trade) then no �rms will seek overseas partners.

A key conceptual di�erence in this analysis is between �rms who have already
found match partners, and those who are initially searching.

De�nition 2: A �rm is de�ned as initially searching if at the start-point of
our analysis it has not found a

satisfactory partner, µ >µR. Otherwise it is de�ned as initially matched.

We refer to an economy as mature if all or most �rms have found satisfactory
partners.

Of initally matched �rms, a small potential pro�t advantage from a foreign
partner, ε, will only outweigh the advantages of avoiding the costs of search for
those �rms whose matches were only marginally better than the initial reserva-
tion match quality, µR. Most other �rms will not �nd it worthwhile starting a
search unless ε is considerably larger than this.

Proposition 2: For ε > 0, all initially searching �rms will choose their next
partner from abroad. By contrast, among initially matched �rms, the proportion
choosing to abandon their existing partner to search abroad will only gradually
increase as ε increases.

13I am ignoring transport costs and tari�s in this initial example.
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Proof. Firms will choose to search abroad if their initial domestic match
quality

µh <
µRF
1 + ε

. (10)

If µh = µRF , then a �rm will search abroad for any positive ε. If matched �rms
are initially uniformly distributed between µR and 1, and if µR =µRF then the
proportion of �rms which will abandon their home partner will be

SF =
εµR

1 + εµR
. (11)

This is increasing with respect to ε.QED.

The last �rms will abandon home pairings only when

ε≥ 1

µR
−1. (10)

Figure 1, below, represents diagramatically the proportion of �rms seeking a
foreign partner when a mature autarkic economy opens up to trade. In the
initial case, shown by the bold diagonal line, the share of �rms seeking foreign
matches increases steadily as ε increases from 0 to ε∗, where ε∗ is the value
which makes equation (10) an equality.

 

Maximum foreign cost advantage, ε. 

Proportion of firms 

seeking foreign 

partner. 
1 

ε= ε* ε= ε’ 

Figure 1: proportion of �rms seeking a foreign partner.

If we allow the per-contract-period discount rate ρ to fall from ρ0 to ρ1, due
either to a fall in the interest rate or a shortening of the contract period, then
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the value of ε at which all �rms look abroad will fall from ε∗0 to ε
∗
1, and the curve

showing the proportion of �rms seeking foreign matches in response to changes
in ε becomes much steeper.

One implication of this is that:

Proposition 3: Assuming εµR < 1, the price sensitivity of imports and of
exports increases the less `lumpy' foreign contracts are (the lower is t), and also
the lower the interest rate, r.

Proof. Lower t or lower r will reduce ρ. From Proposition 1, we know that
∂µR
∂ρ < 0 ∀ρ > 0.

From equation (12), the price sensitivity of the share of �rms seeking foreign
partners is

∂SF
∂ε

=
(1 + εµR)µR − εµ2

R

(1 + εµR)
2 =

µR

(1 + εµR)
2 . (12)

The e�ect of reservation match quality on this is

∂2SF
∂µR∂ε

=
(1 + εµR)

2 − 2εµ2
R (1 + εµR)

(1 + εµR)
4 =

1− εµR
(1 + εµR)

4 > 0,

as long as εµR < 1.
The e�ect of ρ is

∂µR
∂ρ

∂2SF
∂µR∂ε

< 0. (13)

Hence a fall in ρwill increase the price sensitivity of exports. QED

Note that µR < 1, and it is sensible to restrict ourselves to values of price
di�erence less than 1.

Next, consider what happens if the country is not in a long-run equilibrium
prior to liberalisation. In this case, some �rms were initially searching, so they
need onlu compare the potential pro�ts from a foreign partner with the expected
return from the next hypothetical domestic partner if they were to continue to
search at home. Consequently, while matched �rms have relatively low price
sensitivity for imports, all searching �rms will switch abroad if the average
price advantage of foreign versus domestic partners is positive.

A related conclusion is that the greater the rate of new �rm startups in
an economy, the greater the price-sensitivity of imports. Economies which are
experiencing rapid economic change may well be more price-sensitive in their
trading patterns than those which are mature.

3 Dynamics of trade liberalisation

Following trade liberalisation, a �rm will face a decision whether to stick with
its existing domestic partner or to enter into search, and unless relative prices
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subsequently change that decision will not alter. Consequently, a �rm which is
going to enter trade will do so quickly.14

Proposition 4: All �rms who are going to enter into trade following re-
moval of trade barriers will do so as soon as their current contracts expire. How-
ever, after the initial increase in trade volumes from �rms entering search, trade
will continue to increase more gradually until a new equilibrium is reached.

Proof. The �rst part of the proposition re�ects the fact that there is no
assumed gain in renewing a contract if it yields a lower expected pro�t than a
search abroad. The latter proposition15 is because expected output volumes in-
crease as search proceeds, as an increasing proportion of �rms �nds satisfactory
matches. QED.

It can be shown that, when ε< 1
µR
− 1, total output in the �rst period of

entering trade will only increase if16

ε >
2µR − 1

1− µR
. (14)

As r and/or t are reduced to zero, µR will tend towards 1 and �rst period output
is more likely to increase for any price advantage to trade. 17

If we de�ne the critical value of ε which equals the right hand side of (16) as
ε∗, then it is straightforward to show that ε∗ is increasing with respect to µR,
and therefore is decreasing in r or t. Noting that the short run impact of trade
liberalisation on output for a country which is in equilibrium before engaging in
trade will be a reduction if ε < ε∗, which will be the case if the price advantage
to trade is relatively small and if interest rates are high and the contract period
long. However, we would expect global output to rise in the long run, as average
match quality improves again.

3.1 Path dependency and the sequencing of trade liberal-

isation

The di�erence in behaviour between initially matched and initially searching
�rms underlies the path dependency of import demand. Once a search process
has gone on for long enough, a high proportion of established �rms will have
found partners and become matched, making them much less sensitive to the
arrival of new potential trade partners. This result is supported empirically

14However, this result could be altered if information were to spread across �rms by imitation
or networking.

15Note that this proposition may not hold where there are networking e�ects or informa-
tional spillovers present.

16The proof is this is that, if the economy is in a long-run equilibrium pre-trade, then only
�rms whose (pre-trade) match quality lies between µR and (1 + ε)µR will choose to search.
Average pre-trade output of these �rms is α(2 + ε)µR/2. By contrast, average match quality
for the �rst post-trade match is 1/2 and average output is α(1 + ε)/2.

17For larger values of ε, total output in the �rst period will only increase if ε> µR.
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by Besedes and Prusa (2006): `if a country is able to survive in the exporting
market for the �rst few years it will face a very small probability of failure..'.

The implications for the sequencing and timing of trade liberalisation are
important. If country A liberalises trade initially only with country B, which
has a price advantage εB > 0, some or all of the �rms in A will start looking
for partners in B. Now consider that A subsequently decides also to liberalise
trade with country C, which has an even larger cost advantage εC > εB . If
this second liberalisation takes place very quickly after the liberalisation with
B, due to the presence of contract periods, many �rms in A may not even have
reached the stage of starting their foreign search, and will start their search in
C.

If the second liberalisation is delayed, then, as time progresses, fewer �rms
in A would still be searching B for a partner: more would be matched. Con-
sequently, the later is the second liberalisation, the greater the lasting trade
advantage country B has over country C.

Lemma 1: Other things equal, the proportion of �rms in a pair of countries
which are searching will fall over time following a trade liberalisation between
them.

Proof. The proportion of �rms which will engage in search following liber-
alisation will be SF as in equation (12). At the end of the �rst contract period,
proportion µRF (<1) of these will search again, and after n contract periods,
the proportion still searching will be µnRF , which is declining with respect to n.
QED.

From this follows:

Proposition 5: The price sensitivity of a country's trade share with another
country, and its vulnerability to being displaced by a new partner, is less the more
established is trade between the initial partners.

Proof. If εC > εB , then, when trade with C is liberalised, all �rms which
are not satisfactorily matched will seek their next partner in C. By contrast,
then extending the result in (12), only proportion

SFC =
(εC − εB)µR

1 + (εC − εB)µR
< 1 (15)

will start seeking partners in C. QED.

If a trade liberalisation is anticipated in advance, there can potentially be
changes in the dynamics of trade. First, search for domestic partners prior to
the liberalisation may be deferred, since the potential gains from such a search
are reduced. The second possibility is `anticipatory search', where �rms start
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moving into the new market for search purposes in advance of trade liberalisa-
tion. This will only happen where the protection prior to the trade liberalisation
is not prohibitive.

We set up a slightly more detailed variant on the model above. All �rms
operate in pairs of one upstream and one downstream partner, producing 1 unit
of output between them, and there is a su�ciently large number of �rms that
no pair of �rms can a�ect the �nal price of the joint good i in any market. The
overall price Pic of the �nal good i in country c - which is the product of pairs of
�rms {u, d} - consists of the upstream price, Puc plus the downstream price P dc.
There is one factor only, labour, whose wage is set at unity in both countries.
Each matched �rm employs θic units of labour, where θic varies according to the
country and industry. Output is equal to match quality, µ. This setup ensures
that both �rms in a match pairing produce the same output, though they may
employ di�erent amounts of labour and make di�erent pro�t. The setup also
means operating pro�ts are a linear function of match quality µ, since

πf = µPic − θic. ()

We also assume free entry and exit of �rms. In the long run, in a closed
economy, where output prices Pic equal 1, the �rm with reservation match
quality, µ =µR, will obtain pro�ts which just cover its labour cost θic. Initial
prices in equilibrium are proportional to labour input

Pic =
θic
µR

. ()

Assume that in state 0 the tari� is high enough to deter any trade. In this
initial state, we assume both upstream and downstream �rms in country A sell
goods at prices of 1. In country B, the initial upstream and downstream prices
vary, but they still sum to 2 for each domestic match. Trade is subsequently
liberalised completely with B and then with C.

Consumer utility is derived from consumption of composite good h and an-
other far larger good g. Assuming a constant elasticity, −η, of demand for h
with respect to price,

Uhc = C
η−1
η

hc , (16)

where in the initial autarkic economy consumption equals production. For util-
ity to be increasing with respect to consumption implies η > 1. Consumer
surplus from consumption of h is best expressed as a function of the joint price
to consumers of good h:

Vc =
1

η − 1
(

η

η − 1
)−ηP 1−η

hc . (17)

Assume that for A, θuA = θdA = µR. By contrast, country B has a cost
advantage in industry u and a similar cost disadvantage in industry d . We
can represent this by de�ning a cost di�erential ε, so θuB = (1 − ε)µR; θdB =
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(1 + ε)µR. Since Pic = θic
µR
, in autarkic equilibrium, it is clear that the joint

selling price of the combined output, Pic, is two in both countries.
After the trade liberalisation, prices are set by the most e�cient pairing

now allowed: namely, a �rm u in B with a �rm d in A. Existing domestic �rm
pairings will continue only if they have a match quality greater than or equal
to µ′, which exceeds µR. We can show that

µ′ =
µR

1− ε
2

, (18)

and that prices within existing matched pairs will be set such that

P ′ua = P ′da = 1− ε

2
, (19)

which means that consumers gain from the liberalisation.

3.2 Extension to anticipated liberalisation

The analysis above assumes that the trade liberalisation comes as a shock when
it happens at T . Consider now that liberalisation actually announced in advance
at time T − 1 (measured in terms of contract periods, so T − 1 is one contract
period before the liberalisation).

I will consider �rst the position where foreign trade is initially totally prohib-
ited, and where all �rms are initially matched at T − 1. In these circumstances,
anticipation of the liberalisation will not lead to any changes in prices or search
behaviour prior to T . The joint price of the combined good will remain constant,
and all existing matches will continue to produce up to time T , at which point
those with match quality less than µ′ will choose to shut. There will be no new
entry within either country prior to T , since the expected fall in prices makes
the returns on any search investment prior to that date lower than previously.

However, if trade is blocked prior to T by a tari� rather than a quota, then
there may be some anticipatory search for partners in B.

De�nition 3: Anticipatory search is the search carried out by �rms within
a trade bloc for partners in a country outside that trade bloc, in anticipation of
trade liberalisation taking place.

This is because the critical tari� required to block trade, when no future
liberalisation is expected is lower than that which will block trade when liber-
alisation is expected shortly. For the borderline case, where the initial tari� is
just su�cient to block trade, anticipatory search will happen at time T − 1 for
�rms with initial match quality less than

µA = µR/[2µR −
ε

2
− (1− µR)

(1 + µR)(1− ε
2 )− 2µR

ρ
]. (20)

There is some evidence of anticipatory search in practice - for example Freund
and McLaren (1999) found that the adjustment process for EU accession states
typically began four years before accession.
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When trade is blocked prior to a deal, but there are still �rms initially
searching for partners, then the announcement of liberalisation may lead to
searching �rms postponing their search. Given the long-run fall in expected
returns on domestic matches, �rms will only continue to search if the short run
price attained by domestic matches rises su�ciently to compensate them. If
there are initially searching �rms, then the withdrawal of some of these from
the market will lead to a fall in supply and rise in prices in the short run. This
will lead to some of these �rms (who had found matches of quality less than µR,
but not too far below it) to remain temporarily with their current partners, so
increasing supply somewhat above that from matched �rms only. Only if the
number of �rms with match quality between 1/2 and µR is small will the price
rise su�ciently for some �rms to continue searching during the period prior to
liberalisation.

3.3 Sequential trade liberalisation

Now consider the dynamics of sequential trade liberalisation. I will concentrate
again on the case where countries move from autarky to forming a bloc, within
which there is free trade. For simplicity, I will assume that an initial deal
between A and B is announced and implemented instantaneously in period 1.
However, there is a subsequent round of liberalisation with country C, which
occurs T contract periods later. I assume that country C has a larger upstream
cost advantage than B: εC > εB > 0. A key issue is at what point the second
trade deal is anticipated.

If there is no prior anticipation of the second deal, the analysis is simple.
Following the �rst trade deal, downstream �rms in A or upstream �rms in B
whose initial domestic match quality falls short of

µ∗ =
µR

1− εB
2

, (20)

will ditch their domestic partners and engage in a search with the new trading
partner. After time T , proportion (1 − µR)

T of those �rms in A who start
searching in B will still be searching there: these will immediately switch to
searching in C after the second deal. Of the remainder of those who started
searching in B, only those whose match quality exceeds µ∗∗ will leave their
partners in B to start search in C, where

µ∗∗ =
(1− εB

2 )µR

(1− εC
2 )(1− εB)

. (21)

Of �rms in initial partnerships in A, at time T those in matches of quality
less than µ∗∗∗ = µR

1− εC2
will start searching in C.

I assume the second deal is anticipated only following an announcement at
T−a. If T−a > 1, then the initial search decisions of �rms in A and B following
the �rst liberalisation will not be a�ected. However, from time T −a, it is likely
there will be a rise in the price within the A/B trade bloc, since �rms searching
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in A and B who have not yet found a satisfactory matching will now see a fall in
the expected returns on their search, and unless there is a rise in the short-run
price, they will pull out of the search. This e�ect is likely to be larger, the closer
we are to time T .

Where the second deal is already anticipated at the time of the �rst deal,
then we would expect fewer �rms in initial domestic pairings in A and B to
abandon their partners and seek A/B matches, compared to where no second
deal is anticipated. Consequently, the initial trade liberalisation will have less
e�ect on trade, and the fall in prices prior to the second deal will be less than if
the second deal is unanticipated. I will refer to this situation as deferred search:

De�nition 4: Deferred search may occur when a second trade liberalisation
is already anticipated at the time of an initial trade liberalisation, leading to less
search between the initial partner countries than would have occurred had the
second liberalisation not been anticipated.

If no �rms at all start searching for A/B partnerships at the date of the
�rst trade deal (because the second deal is already anticipated), then prices in
all countries will remain at their pre-deal levels. This will happen if the time
interval between the two deals is shorter than a critical threshold, T ∗. For
intervals greater than this, there will be some entry, leading to some fall in the
combined goods price in A and B after the �rst liberalisation, though not as
great as when the second liberalisation is unanticipated.

4 Match-searching, welfare and endogenous trade

policy

There is a strong parallel between the path-dependent e�ects of trade liberalisa-
tion, as discussed in the previous section, and the classic, Vinerian literature on
trade creation and diversion. In this view, trade can be only be seen as totally
undistorted if the e�ects are removed, not just of current trade barriers, but
also of past trade barriers. These can be summarised as `informational trade
diversion'.

De�nition 5: `Informational trade diversion' is the trade which takes place,
when trade with a third party is potentially more pro�table, because the costs of
searching for information on partners in the third party outweigh the potential
pro�ts from comparative advantage.

We can deduce:

Proposition 6: Long-term informational trade diversion will be greater, the
later the relative date of entry into a trade bloc of the members with the greatest
comparative advantage in upstream or downstream production.
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Proof. This follows from Proposition 5: the later the relative date of liber-
alisation between A and C, the fewer �rms in A with partners in B will abandon
their partners and start searching in C. QED.

In the case above, the sooner A and B form a trade bloc, and the later they
admit C (which has the lowest potential costs in u), the more downstream �rms
in A will have found long-term matchings in B before liberalisation with C, and
so the less will be the long-run trade between A and C.

As far as consumer welfare is concerned, we can note:

Lemma 2: Prices and consumer welfare are determined by the potentially
lowest-cost producers in a trade bloc.

Proof. This follows from the analysis in 2.2. In the example, prices for the
joint good in A and B fall from 2−εB to 2−εC when C joins the bloc. Equation
(21) shows that consumer surplus depends simply upon these consumer prices,
and so depends upon the costs of production in the lowest-cost pair of bloc
members. QED.

Also note

Lemma 3: Where there is free entry and exit and all price changes are
correctly anticipated, the net expected value of future pro�ts for �rms which
start searching in the most pro�table pair of countries will be zero.

Proof. This is essentially just a statement of the zero pro�t condition, given
free entry and exit. It follows that, when all trade deals are correctly anticipated,
the dates of enlargement do not a�ect the expected net present value of future
pro�ts (since these will be zero). QED.

Hence

Proposition 7: When there is free entry and exit, and all trade liberalisa-
tions are anticipated in advance, then the costs of informational trade diversion
caused by delaying accession to a trade bloc of a lower-cost member are borne
by consumers in the period prior to the enlargement.

Proof. This follows from Lemma 3. If all trade deals are correctly an-
ticipated, then the zero expected pro�t condition ensures that consumers, not
producers, will bear the cost of delays in trade liberalisation.

In the example above, consumers will lose due to the prices being higher
than they need be until the date when C joins the trade bloc. Delaying C's
accession means that less search investment will be carried out when it does
join the trade bloc, yielding a lower eventual pro�t. The present value of the
fall in search investment is minus that of the fall in long-term pro�t.
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5 Conclusions

Observed trade patterns do not �t well with what theory would suggest in the
presence of perfect information, suggesting the need to take account of matching
and searching. Observed `home bias' and two-way trade in the same commodity
class may well represent, at least in part, the vestiges of past changes in alterna-
tive production e�ciency, transport costs, trade protection and exchange rate
movements. Many �rms which developed a market foothold at a time when
their home market was relatively sheltered may well be able to maintain it even
when that protection is removed. Likewise, �rms will gain export and import
markets at times when comparative advantage, exchange rate �uctuations or
bilateral trade deals favour them may well continue to export or import even
when patterns of competitiveness change drastically.

While recent studies have acknowledged verbally the existence of historical
factors in in�uencing trade, there is perhaps a failure to emphasise that today's
policy decisions are tomorrow's historical factors. Trade diversion from a pref-
erential trading agreement may well persist as informational diversion well after
the preferential agreement has been scrapped. This is perhaps an important
argument in favour of multilateral over bilateral trade liberalisation.

Some of the static and dynamic features of match-searching are shared by
other related models, such as habit-formation or informational capital mod-
els. However, I suggest there are distinctive features of match-searching models
which may have signi�cance for understanding trade policy. In particular, there
is a key di�erence between import demand by �rms still searching for a satisfac-
tory partner, and demand by �rms who have already found such a good partner.
In the former case, their demand is very sensitive to changes in prices of relative
supply sources, while in the latter demand may be much less price-sensitive. A
consequence is that long-standing trade blocs may well have lower import price
elasticities than newer trade arrangements. Countries which are attempting to
break into new export markets may �nd themselves needing to compete keenly
on price with other new entrant countries, while established producers may not
have the same price-sensitivity.

While some of the assumptions of the basic match-search model here are
simpli�ed (such as in�nite �rm life), and may overstate the degree to which
�rms can bene�t by entering into a match-searching process of trade, on the
other hand, there may be incentives for �rms to use alternative information-
acquiring processes, such as employing agents18, or copying known competitors
with similar characteristics, or by �rms in one country congregating in one sec-
tion of the market, in order to speed the match-search process. Multinational
�rms, which move into a new country with a list of pre-existing preferred suppli-
ers and purchasers may also be by-passing the match-search process by making
use of existing information (though with some costs, in the sense that they will
be importing parts from existing overseas suppliers rather than �nding poten-
tially cheaper local sources), and presumably gaining a rent from their ability

18See Rauch and Watson (2004)
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to re-use existing information across the world. Networking between �rms is an
important variation on the match-searching process: on the one hand there is
potential for reducing search costs and improving eventual match. On the other
hand, many types of network structure will introduce a free-rider problem, so
that �rms are reluctant to initiate a search process, and trade will be suboptimal
in the absence of positive trade promotion policies.

References

[1] Abrego, L.E., R.Reizman and J.Whalley (2006): `How often are proposi-
tions on the theoretical implications of regional trade agreements curiosa,
and should they guide policy', Journal of International Economics, 68(1),
January 2006, 59-78.

[2] Anderson, J.E. and E.Van Wincoop (2003): `Gravity with Gravitas: a
Solution to the Border Puzzle.' American Economic Review, March 2003,
93, 170-192.

[3] Baldwin, R.(1988): `Hysteresis in Import Prices: The Beachhead E�ect',
American Economic Review 78(4), 773-785.

[4] Baldwin, R. and P.Krugman (1989): `Persistent Trade E�ects of Large
Exchange Rate Shocks', Quarterly Journal of Economics 104(4), 635-654.

[5] Bernard, A. and B.Jensen (1999): `Exceptional Export Performance:
Cause, E�ect or Both'. Journal of International Economics, 47, 1-25.

[6] Besedes, T. and T.J.Prusa (2006): `Ins, Outs and the Duration of Trade',
Canadian Journal of Economics, 39 (1) 266-95, Jan 2006.

[7] Dixit, A. (1989): `Hysteresis, Import Penetration, and Exchange Rate Pass-
Through', Quarterly Journal of Economics, 104(2), 205-228.

[8] Dixit, A., and Stiglitz, J.E. (1977): `Monopolistic Competition and Opti-
mum Product Diversity', American Economic Review, 67,297-308.

[9] Eichengreen, B. and D.A.Irwin (1997): `The Role of History in Bilateral
Trade Flows', in J.A.Frankel (ed) `The Regionalization of the World Econ-
omy', U.Chicago Press.

[10] Feenstra, R. T-H Yang and G.G. Hamilton (1999): `Business groups and
product variety in trade: evidence from South Korea, Taiwan and Japan',
Journal of International Economics, 48(1), 71-100.

[11] Feenstra, R. and J.E.Rauch (1999): `Symposium on business and social net-
works in international trade', Journal of International Economics, 48(1),
1-6.

19



[12] Freund, Caroline L. and J.McLaren (1999): `On the Dynamics of Trade
Diversion: Evidence from Four Trade Blocs,' Board of Governors of the
Federal Reserve System, International Finance Discussion Paper no 637,
June 1999.

[13] Grossman, G.M. and E.Helpman (1993): `Innovation and Growth in the
Global Economy', MIT Press, Cambridge Mass.

[14] Head, Keith & Mayer, Thierry & Ries, John, 2010. `The erosion of colonial
trade linkages after independence,' Journal of International Economics,
Elsevier, vol. 81(1), pages 1-14, May.

[15] Kemp, M.C. and H.Y.Wan (1976): `An Elementary Proposition concerning
the Formation of Customs Unions', Journal of International Economics, 6,
95-7.

[16] Krugman, P. (1991): `Geography and Trade', MIT Press, Cambridge Mass.

[17] Krugman, P. (1995): `Development, Geography and Economic Theory',
MIT Press, Cambridge, Mass.

[18] McCallum, J. (1995): `National Borders Matter: Canada-US Regional
Trade Patterns', American Economic Review, 85: 615-23.

[19] McLaren, J. (1999): `Supplier relations and the market context: A theory
of handshakes', Journal of International Economics 48(1), 139-150.

[20] Neary, J.P. (1978): `Short-Run Capital Speci�city and the Pure Theory of
International Trade', Economic Journal 88, 35, 488-510.

[21] Obstfeld, M. and K.Rogo� (2000): `The Six Major Puzzles in International
Macroeconomics: Is There a Common Cause?' in NBER Macroeconomics
Annual, 15 (2000), MIT Press.

[22] Rauch, J.E. (1999): `Networks versus markets in international trade', Jour-
nal of International Economics 48(1), 7-35.

[23] Rauch, J.E. and A.Casella (2003): `Overcoming Informational Barriers to
International Resource Allocation: Prices and Ties', Economic Journal 113
(January 2003), 21-42.

[24] Rauch, J.E. and V.Trindade (2003): `Information, International Substi-
tutability, and Globalization', American Economic Review 93 (June 2003),
775-991.

[25] Rauch, J.E. and J.Watson (2003): `Starting Small in an unfamiliar envi-
ronment', International Journal of Industrial Organization, 21, 1021-1042.

[26] Rauch, J.E. and J.Watson (2004): `Networks and Intermediaries in Inter-
national Trade', Journal of Economics & Management Strategy, Vol. 13,
No. 1, pp. 69-93, March 2004.

20



[27] Roth, A. and M.Sotomayor (1990): `Two-Sided Matching,' Cambridge Uni-
versity Press, Cambridge, 1990.

[28] Rousseau, P.L. and R.Sylla (2001): `Financial Systems, Economic Growth,
and Globalization', NBER Working Paper 8323.

[29] Salop, S. (1976): `Information and Monopolistic Competition',The Ameri-
can Economic Review, 66(2), 240-245.

[30] Schmitz, H. (1999): `From ascribed trust to earned trust in exporting clus-
ters', Journal of International Economics 48 (1999), pp 139-150.

[31] Stolper, W. and P. Samuelson (1941), `Protection and real wages', Review
of Economic Studies 9, 58-73.

[32] Swann, P., P.Temple and M.Shurmer (1996): `Standards and Trade Per-
formance: The UK Experience'. Economic Journal 106, 1297-1313.

[33] Tre�er, D. `The Case of the Missing Trade and Other Mysteries.' American
Economic Review 85 (December 1995), 1029-1046.

[34] Tybout, J. (2002): `Plant- and Firm-Level Evidence on New Trade Theo-
ries'. In Harrigan, J. (ed) Handbook of International Economics, 38, Basil
Blackwell, Oxford.

21


