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Abstract

Conventional wisdom and theory have it that developing countries�intellectual prop-
erty rights (IPRs) incentives di¤er substantially from those of developed countries, es-
pecially under technology imitation. This model explores a new channel by which IPRs
may a¤ect welfare such that cross-country incentives are aligned even in the short run:
the composition of trade. I investigate whether and how IPRs and the threat of imita-
tion may a¤ect trade of di¤erentiated products asymmetrically. Allowing for di¤ering
consumer preferences across products implies unique markups and demand elasticities
for all di¤erentiated goods. Because products are associated with di¤erent pro�t poten-
tial, �rms make asymmetric export decisions when faced with the threat of imitation
and its spillover e¤ects into the home market. Cross-country incentives can be aligned
as product imitators trade o¤ gains from lower prices with losses due to less access
to inelastically demanded varieties. The primary predictions of the model �nd empir-
ical support in the data, where it is shown that a greater proportion of inelastically
demanded goods are exported to stronger relative to weaker IPR destinations.
JEL Classi�cation: F12, F43, F55, O34, O43
Keywords: Intellectual Property Rights, IPRs, International trade, di¤erentiated

varieties, piracy, technology imitation, welfare

1 Introduction

The traditional discussion around intellectual property right (IPR) protection centers
on the time-inconsistency problem of con�icting short-run price versus long-run innovation
incentives. A similar trade-o¤exists between developed nations, the source of most technolog-
ical innovation, and developing nations who seek greater accessibility of innovative products.
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Developing nations have often relied on varying degrees of product imitation as a de facto
economic development strategy in a bid to �catch-up�to advanced economies. It is common
to assume incentive misalignments between developed nations seeking stronger IPRs versus
developing nations which seek lower protection1, as highlighted by the discussion surrounding
the WTO Trade Related Aspects of Intellectual Property (TRIPs) agreement. How is the
composition of trade a¤ected by IPRs? Can a country with weak IPRs ever lose in the short
run from technology imitation? It is to these questions that this paper is addressed.
In the new trade theory with increasing returns to scale, product variety has important

implications for the gains from trade. In these models, welfare gains stem from increasing
access to the number of product varieties, founded upon consumers�taste for variety. Yet,
the varieties each contribute equally to consumer welfare under the standard CES utility
assumption and there is no di¤erential weight due to the type of variety itself. Faced with
potential shocks to pro�t, such as those due to intellectual property (IP) pilferage, �rms
of comparable productivity should adjust in the same way given CES preferences between
varieties. A fundamental question, then, is whether it is indeed the case that shocks such
as the threat of IP piracy a¤ect �rm exports of di¤erent varieties in the same way. In this
paper, I explore this question both theoretically and empirically.
I develop a North-South theoretical framework of �rm export choice under IP piracy

when consumer preferences di¤er across varieties. To fully incorporate the idea of individuals
having di¤ering tastes over a spectrum of varieties, I drop the oft-used CES utility function
in favor of a quasi-linear utility with varying preference parameters for each variety. The
distinct preference parameters translate into goods associated with unique markups and
own-price demand elasticities. The Northern �rm export decision is fully endogenized as a
trade-o¤ between gains from a larger consumer market and losses from potential piracy of
its technology by Southern �rms. The model hinges on the fact that �rm pro�ts are higher
for more inelastically demanded goods. Thus, when faced with the threat of product piracy
with spillover e¤ects into the home market, �rms producing relatively inelastically demanded
goods stand to sustain greater pro�t losses and are more sensitive to destination market IPRs.
This leads to systematically di¤erent �rm export decisions across products.
An important insight the model delivers is that exports of varieties can di¤er in the extent

to which they are a¤ected by destination IPRs. Exports of relatively homogeneous, highly
demand elastic goods are entirely una¤ected by the presence of IP piracy. This is because
Southern �rms either already have the technology to produce the most homogeneous variety
or imitation is not pro�table. If a variety is highly demand inelastic, however, �rm pro�ts for
that good are higher and the threat of technological imitation can be a binding constraint for
exports. In the model, accessing the South via exports leads to a greater risk of IP piracy,
which cuts into pro�ts both at home and abroad. However, this is o¤set by potential pro�ts
gains from selling in the South, which is proportional to the population share of the South.
In equilibrium, if the share of the South�s population is greater than the increased probability
of piracy, then trade is not a¤ected and �rms will choose to export as gains from accessing
a larger market more than o¤sets expected losses from piracy.
While there exist several important papers in the theoretical literature on trade with

1Grossman and Lai (2004) demonstrate this misalignment theoretically in a game-theoretic framework.
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technological imitation, this paper is most closely related to Connolly and Valderrama (2005),
which showed that technological spillovers in a model with intermediate goods and imitation
can result in properly designed Southern IPR regimes that are welfare-enhancing for both the
developed North and the developing South. The primary departures I make from the existing
literature are: use of preferences allowing for di¤ering demand elasticities across goods, the
presence of explicit �rm pro�t shocks stemming from technological imitation and a focus on
short-run impacts rather than the traditional long-term feedback e¤ects on innovation. In
this sense, the model can o¤er short-run incentive compatibility for both trading partners and
can �exibly generate positive or negative net gains from trade dependent upon destination
country size and IPR regime.
The predictions of the theoretical model �nd strong empirical support. Using country-

product-level world bilateral trade data, I document several new empirical regularities that
are consistent with the theoretical framework. In the data, there is greater trade of relatively
inelastically demanded products to strong compared to weak IP protection destinations. I
�nd this to be the case both cross-sectionally across countries with di¤ering levels of IPRs
and across time for the same country following a number of well-documented IP reforms.
This �nding also holds under various speci�cations and sensible subsample checks. This
suggests not only that trade of varieties is di¤erentially impacted by the threat of IP piracy,
but that di¤ering consumer preferences across these varieties may generate an additional
channel through which trade under IP piracy a¤ects welfare, beyond the standard number
of varieties e¤ect.
In the empirical section, I evaluate the e¤ect of IPRs on the composition of import vari-

eties in several ways. First, I take a cross-sectional di¤erence-in-di¤erence approach utilizing
Park (2008) indices on IPR strength across countries. I use Broda-Weinstein country-speci�c
estimated demand elasticities (��s) at the HS 3-digit level as a measure of product di¤erenti-
ation. Combining these, I estimate the e¤ect of the interaction between product elasticities
and IPRs, controlling for product and bilateral country �xed e¤ects. I also run a number of
robustness checks, detailed in the empirical section. Results across all speci�cations signi�-
cantly point to the fact that more inelastically demanded goods are more likely to be exported
to a destination with stronger IPRs. The magnitudes range from a .447% to 3.2% higher
import value of inelastically demanded goods for every one standard deviation decrease in
elasticity between countries with the strongest versus weakest IPRs.
I also estimate a panel di¤erence-in-di¤erence model for 6 individual countries well-

documented as having had IPR reforms (Branstetter et. al 2006): Argentina, Brazil, China,
Colombia, Turkey and Venezuela. I use destination-speci�c product demand elasticities in-
teracted with a binary reform variable to look at the trade impact on di¤erent varieties from
the reform for each country individually. I then pool together data from all 6 reforms and
rerun the estimation. I �nd that the signs of the coe¢ cients are broadly consistent with the
cross-sectional evidence, but that this e¤ect is only signi�cant in the pooled-sample. The
coe¢ cient signs suggest, altogether, that relatively inelastically demanded goods are more
likely to be exported to a destination following an IP reform.
The paper proceeds as follows. In Section 2, I set up the baseline theoretical model

and highlight some important features of the model. Section 3 explores the closed economy
solution and includes some comparative statics. Section 4 explores the open economy solution
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with corresponding welfare analysis and comparative statics for both countries. In Section
5, I extend the baseline model to incorporate endogenous IP piracy and incomplete re-
exportation. Section 6 presents empirical evidence. Section 7 concludes.

2 AModel of Firm Exports and Trade under IP Piracy

I develop a short-run model of �rm export choice under intellectual property imitation.
Despite lack of direct exploration of the e¤ect on exports of potential IP piracy, the existing
New Trade Theory literature, based almost exclusively on CES consumer preferences, does
have something to say about this issue. If the risk of IP piracy were to become non-zero, the
standard Melitz model based on CES preferences with its constant markup would see the
overall number of varieties traded decrease. But this decrease would be symmetric across
all varieties, given the same level of �rm productivity, and there would be no reason to
expect products of di¤erent varieties (much less di¤erent elasticities, since all elasticities are
the same) to be impacted di¤erentially in the face of varying IPR levels or following an IP
reform. As a result, any welfare consequences would be dependent only upon the number of
varieties (as di¤erentiated based on �rm productivity, not preferences) and not the type of
varieties consumers prefer.
In this model, I abstract from �rm productivity di¤erences except for those that are cross-

country and between homogeneous and di¤erentiated varieties. Instead, I focus on di¤erences
in consumer preferences over types of varieties and explore whether and how this dimension
generates varietal di¤erences in �rm export choice under the threat of IP pilferage. Di¤erences
in �rm export choice across varieties can stem from di¤ering pro�ts across products due to
the varying demand elasticities of the products. Welfare impacts under this framework are
then considered for both parties to trade.

2.1 Model Setup

There are 2 types of countries in this model: the high-wage developed (North) and the
low-wage developing (South) countries. Labor is the only factor of production with labor
productivity di¤ering in the two countries, while the labor force in both countries is assumed
to be �xed and exogenous at LN and LS, respectively. The North has the unique ability
to produce di¤erentiated goods from its exclusive innovative ability, while South is unable
to develop new goods, thus we can denote new goods by nN . The homogeneous goods is
tradable and its technology is common property, so that it can be produced in either North
or South, though with di¤ering productivity, as discussed later. I assume that the market
for the homogeneous good is characterized by perfect competition in both countries.
Let J be the total number of "new" goods currently produced that are still under an active

patent. Over time, the set of J changes via a law of motion governed by both Northern
innovation and IPR protection, but I abstract from dynamic considerations and focus on
short-run e¤ects under a �xed J . Within this framework, we can interpret the products
either as di¤erent goods altogether or simply as di¤erent varieties of the same good. To
keep in line with the data in the empirical section, I choose the former interpretation in this
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treatment; however the latter interpretation holds equal merit within this framework.

2.2 Consumer Optimization

Let there be a continuum of new goods varieties j 2 [1; J ]. Each economy has measure 1
number of consumers. Each variety is associated with a distinct preference parameter �j > 1,
with �j 2 (1;1), which will imply di¤ering own-price elasticities of demand for each good
type. Intuitively, this can be thought of as the existence of many assortments of a good, with
each di¤ering in its own-price demand elasticity. In this formulation, as I show below, higher
values of �j always correspond to goods associated with relatively inelastic demands, which
can be interpreted as "newer" goods. Without loss of generality, I will also assume that �j
is monotone increasing in j, that is, goods j are ordered by decreasing demand elasticity.
Homogeneous consumers share the same quasilinear instantaneous utility function2. Good
0 is the homogeneous numeraire. Consumers in both countries have similar preferences and
solve the instantaneous maximization problem

maxu = q0 +

Z J

1

�jqj
1
�j dj

s.t. I = p0q0 +

Z J

1

pjqjdj

Setting p0 to unity, as the numeraire, the solution is given by

qj = p

�j
1��j
j

q0 = I �
Z J

1

p
1

1��j
j dj

with each good j�s corresponding own-price elasticity of demand given by

�Dpj =
�j

1� �j
; �j > 1

This implies that varieties corresponding to higher values of �j have demand that is rela-
tively more inelastic. Higher �j in this utility function represents varieties of relatively lower
elasticity.

2.3 Firm Optimization

2.3.1 The North

Due to the presence of intellectual property right patents, each variety will have only one
monopolistic �rm producing it. The Northern �rm specializing in production of a variety

2The usage of quasilinear preferences has precedence set in the literature including Dixit and Norman
(1980), Grossman and Helpman (1994), Ottaviano et al. (2002, quadratic quasi-linear), Melitz and Ottaviano
(2008, quadratic quasi-linear) and Dinolopoulos (2011). Other speci�cations allowing for di¤ering demand
elasticities across goods would likely yield similar results, but in this paper I employ the simplest possible
utility function with this feature.
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will thus also be indexed by j, with J total �rms. Production in each industry is a simple
linear function of labor alone. I assume that production for the �rm associated with each
variety has a unit labor requirement of 1, thus the production function can be represented
by qj = lj, where lj is labor input into making that variety of the good. Let us also assume
that production of the homogeneous good is linear in the North qN0 = lN0 . Let q

N
j be the

per-consumer demand faced by the Northern �rm for its product, pNj the price it sets for its
product and lNj its choice of labor input. Firms for each industry enjoy monopoly pro�ts
and face the following closed economy optimization problem, with wN denoting wages in the
North:

�Nj = p
N
j q

N
j � wN lNj

Because all consumer preferences are symmetric, the per-consumer �rm pro�t maximizing
conditions in the North are therefore:

pNj = wN�j

) qj = p

�j
1��j
j = (wN�j)

�j
1��j

q0 = I �
Z J

1

(wN�j)
1

1��j dj

In equilibrium, if the homogeneous good 0 is produced and all production is linear in
labor input, then p0 = wN and wages in the North should be unity as well. This implies that
prices and per-consumer quantities can be expressed as functions of the preference parameter
�j:

pNj = �j

qj = �

�j
1��j
j

q0 = I �
Z J

1

�
1

1��j
j dj

2.3.2 The South

For simplicity, I will assume that �rms in the South cannot develop new products and
are only capable of either producing the homogeneous good or imitating Northern products.
I show that there will exist a �̂j, below which represents the goods exported by the North to
the South and above which represents the goods that remain unexported by North. Let nS
denote the set of products both exported to and imitated by South and let nN denote the
set of goods produced and exported by North and not imitated by South.
In order to match the intuition of the South representing developing countries, I assume

that wS < 1 = wN . This relative wage condition holds by assuming that Southern pro-
ductivity of the non-traded homogeneous good is lower than its Northern counterpart (i.e.
qS0 = 
S0 l

S
0 where the productivity 


S
0 < 1); otherwise only South would produce the ho-

mogeneous good. For the j 2 nS products imitated by South, I assume the imitation was
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complete and a Southern �rm can imitate the good with the same productivity of the origi-
nating Northern �rm (i.e. qSj = l

S
j 8 j 2 nS). This assumption can be easily relaxed and all

results would qualitatively go through.
IPRs can be represented by a per-unit expected �ne, �, of pirating a Northern product,

with higher expected �nes associated with stronger IPRs. The per-unit nature of the �ne is
in line with actual IPR enforcement practices. Expected �nes are redistributed back, lump-
sum, to North and enters in Northern aggregate welfare. Given that any �rm in the South
can choose to imitate an imported Northern product, and assuming the homogeneous good
is still produced in the South, the market for each imitated variety is perfectly competitive
and thus, in the absense of IPR protection, prices in South should equal marginal cost and
satisfy pSj = wS 8 j 2 nS. For the unimitated goods j 2 nN , prices remain at monopoly
prices pSj = p

N
j = �j. Since the presence of imitation can cause Northern �rms to choose not

to export certain products to South, I distinguish the total set of products available in the
South, i.e. exported by North or produced by South, by denoting this JS � J , with nS � JS.
The labor market clearing condition in South is given by

LS =
qS0

S0
+
R

j2nS
qSj dj

where qSj =
�
pSj
� �j
1��j and qS0 = wSLS�

R JS
1
pSj
�
pSj
� �j
1��j dj, with j 2 JS. Since wN was pinned

down at unity, then if we restrict attention to the case in which the homogeneous good is
produced in South in equilibrium, the Southern wage can be determined directly solving the
market clearing condition above. In this case, wS = 
S0wN = 


S
0 .

2.3.3 Timing

Being a static model, the timing of all �rm actions happens over a short span in a series
of sequential steps. First each Northern �rm develops and produces the pro�t-maximizing
quantity of its product for the Northern consumers and observes the probability of being
pirated in South. The Northern �rm then decides whether or not to export to South. If
export occurs, then there is an immediate probability � of being pirated by a Southern �rm
and being forced into Southern perfectly competitive pro�ts, although due to productivity
di¤erences this is still above marginal cost for the Northern �rm. If its product is pirated,
then if the competitive pro�ts are su¢ cient (which occurs if the technology gap between
North and South is very large), a Northern �rm will undercut the Souther competitive price
by ", recapturing the market; otherwise the �rm will simply exit the market.

3 Closed Economy Solution

To begin with, it is helpful to analyze the economic environment in North in autarky.
Solving the closed economy equilibirum for North requires budget balance and labor market
clearing conditions.
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3.1 Price Index

The ideal price index in the North (derivation in Mathematical Appendix) is given by

P = p0 �
Z J

1

p

�j
�j�1
0 �jp

1
1��j
j dj +

R J
1
p

�j
�j�1
0 pj

1
1��j dj

Plugging in the monopoly price pNj = �j and normalizing the price of the homogeneous good
p0 = 1, we have

P = 1�
Z J

1

�j
2��j
1��j dj +

R J
1
�j

1
1��j dj

3.2 Budget Balance

I will assume that at a given point in time the number of goods/industries J is �xed
and there is no free entry. This makes intuitive sense due to the presence of patents; once a
good is invented, patents prevent other �rms from producing that particular variety of good.
Noting that price normalization for the homogeneous good implies zero pro�ts for that good,
let total �rm pro�ts per-capita in North at date t be represented by

�N (t)

LN
=

R J
1

�
pNj q

N
j � wNqNj

�
dj

=
R J
1

"
�

1
1��j
j � �

�j
1��j
j

#
dj

Since total income, �, equals the sum of labor income and monopoly rents, � = wNLN+�N =
LN + �N . Individual income, I, then can be expressed as I = �

LN
, assuming perfect income

equality.
Then budget balance in the North implies that total expenditure, EN , equals total income

and satis�es:

EN = LN +�N = LN + LN
R J
1

"
�

1
1��j
j � �

�j
1��j
j

#
dj = �

It is important to note here that consumption of the homogeneous good will always be positive

as long as 1 >
R J
1
�

�j
1��j
j dj. This places no additional restrictions on �j or J .

3.3 Market Clearing

In equilibirum, labor supply in North will equal labor demand, the labor required to pro-
duce the equilibrium quantity demanded for each Northern good produced. Since Northern
production technology is linear for both the di¤erentiated and homogeneous products and
the measure of consumers is unity, with all consumers having symmetric preferences, labor
market clearing can be expressed as:

LN = I �
Z J

1

�
1

1��j
j dj +

Z J

1

�

�j
1��j
j dj
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This condition, however, is redundant and follows from the budget balance condition due
to the fact that the form of utility function implies in�nitely elastic labor demand for the ho-
mogeneous good. As such, if positive quantities of the homogeneous good are produced, then
the wage rate is immediately pinned down and the market clearing condition automatically
follows from the goods market clearing condition.

3.4 Welfare

Real wages in the North can be represented by

w

P
=

1

1�
R J
1
�j

2��j
1��j dj +

R J
1
�j

1
1��j dj

Welfare can be expressed as real wages plus real pro�ts per worker and is given by

W � w

P
+

�N
LN

P
=

1 +
R J
1

"
�

1
1��j
j � �

�j
1��j
j

#
dj

1�
R J
1
�j

2��j
1��j dj +

R J
1
�j

1
1��j dj

3.5 Comparative Statics

Looking at the evolution of welfare as the number of products J grows, we can see that
the real wage increases in the number of varieties. This result is consistent with new products
entering positively into the utility function.

Claim 1 P is decreasing in J and w
P
is increasing in J

Proof.

2� �J
1� �J

ln �J >
1

1� �J
ln �J , 8 �J > 1

=) �
2��J
1��J
J > �

1
1��J
J , 8 �J > 1

) @P

@J
= ��

2��J
1��J
J + �

1
1��J
J < 0

)
@ w
P

@J
> 0, 8 �j > 1

Looking at how monopoly rents, and thus monopoly rents per worker, are a¤ected by the
number of varieties, we have the following claim

Claim 2 �N
LN

is increasing in J (t)
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Proof.

�N
LN

=
R J
1

"
�

1
1��j
j � �

�j
1��j
j

#
dj

1

1� �J
ln �J >

�J
1� �J

ln �J , 8 �J > 1

) �
1

1��J
J > �

�J
1��J
J , 8 �J > 1

) @�N
@J

= �
1

1��J
J � �

�J
1��J
J > 0

)
@�N
LN

@J
> 0, 8 �j > 1

Altogether, this implies that aggregate welfare rises as the number of varieties increases,
that is, @W

@J
> 0.

Looking at how monopoly rents per worker for a particular �rm j, �Nj = �
1

1��j
j � �

�j
1��j
j ,

are a¤ected by the elasticity, I make the following claim

Claim 3 �N rises with �j, 8 �j > 1

Proof.

@�Nj
@�j

=

264
�

1
�j(1��j) +

1
(1��j)2

ln �j

�
�

1
1��j
j

�
�

1
1��j +

1
(1��j)2

ln �j

�
�

�j
1��j
j

375 > 0, 8 �j > 1

4 Open Economy Solution

The framework under an open economy is the main one of interest in later analyzing the
empirical evidence. All the �rm-level properties explored in the previous section, under a
closed economy, follow here with some minor modi�cations.

4.1 Pro�ts

Let qNj and qSj be the per consumer demand faced in North and South respectively

for product j. Under monopoly, pMj = �j and qMj = �

�j
1��j
j . Let �Mj =

�
pMj � wN

�
qMj =

(�j � 1) �
�j

1��j
j denote Northern �rm level pro�ts per consumer, under monopoly. A Northern

�rm that chooses not to export its product earns the autarky total pro�t �Mj = �Mj LN .
A Northern �rm that exports its product to South and whose product is not imitated
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Figure 1: Response of �rm-level monopoly pro�ts to increases in �

faces the same monopoly price and quantity as under autarky and earns the global prof-
its �Nj = �

M
j (LN + LS).

Southern �rms face a per-unit expected �ne � of pirating a Northern product. A South-
ern �rm who chooses to imitate a speci�c Northern �rm�s product earns expected pro�t of
zero due to perfect competition in the South. Its expected total pro�t can be expressed as
E
�
�Sj
�
=
�
pSj � wS � �

� �
qNj LN + q

S
j LS

�
. Therefore under perfect competition, the price of

product j in South will simply equal the marginal cost pSj = pS = wS + � and expected
pro�ts will be zero for all imitated varieties j 2 nS. Southern �rms will repeat the game
every period and can opt to imitate again even if they were caught previously.
I make the assumption that, if imitated, Northern �rms face some spillover e¤ects in the

home market. That is, when its product is imitated, a Northern �rm not only faces compet-
itive prices in the Southern market, but also sees some of its existing domestic market base
subject to competitive prices as well, with a¤ected prices and quantities given by pS = wS+�

and qCj = (wS + �)
�j

1��j . Let ! 2 [0; 1] denote the proportion of Northern consumers that
can procure any pirated good j. The case in which ! = 0, then, corresponds to no access to
imitated goods by Northern consumers, while ! = 1 corresponds to full access to pirated prod-
ucts; throughout this analysis, I assume ! > 0. Pro�ts for a Northern �rm when its product is
imitated will be given by �Cj =

�
pMj � wN

�
qMj (1� !)LN+max

�
pCj � wN ; 0

	
qCj (!LN + LS).

Thus as long as ! < 1 or if the expected �ne is big enough on IPR infringement by the South,
North can still obtain positive pro�ts even under the presence of piracy.

4.2 The North

When the countries open up to trade, each Northern �rm must decide whether or not
to export its product to South. If a �rm exports, it faces an increased probability of its
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technology being pirated relative to selling purely domestically. This piracy probability
di¤erential is given by � = f

�
�Nj ; �

�
, where f1 < 0, f2 < 0. Whenever technology is pirated,

the �rm associated with that variety is forced into a Bertrand game of perfect competition
with all Southern imitators of its product. Let �D be the pro�t of a Northern �rm from
selling only to the domestic market and let �X be the expected pro�t of a Northern �rm
from exporting to South and also selling domestically.

�D =
�
pMj � wN

�
qMj LN

�X =

� �
pMj � wN

�
qMj (LN + LS) if pMj � pS

(1� �)
�
pMj � wN

�
qMj (LN + LS) + �

��
pMj � wN

�
qMj (1� !)LN +max

�
pCj � wN ; 0

	
qCj (!LN + LS)

�
if pMj > pS

�
Since pS is constant for all �j, instances may occur when pMj � pS (i.e. �j � wS +

�). In this case, the Northern monopolist knows it can always undercut the price of any
potential Southern imitator and secure the entire Southern market. Thus it does not fear
being imitated and will always choose to export to gain access to a larger market. This
translates mathematically into the piece-wise nature of the �X function above.

�Nj = max
�
�D; �X

	
�N =

R J(t)
1
�Nj dj

Let us de�ne � � �X � �D as the export premium to a Northern �rm from exporting
compared to selling only to its domestic market

� =

(
�1 �

�
pMj � wN

�
qMj LS if pMj � pS

�2 �
h�
pMj � wN

�
qMj

�
LS

!LN+LS
� �
�
+ � �max

�
pS � wN ; 0

	
qCj

i
(!LN + LS) if pMj > pS

)

=

8>><>>:
(�j � 1) �

�j
1��j
j LS if �j � wS + �"

(�j � 1) �
�j

1��j
j

h
LS

!LN+LS
� �
i
+ � �max fwS + �� 1; 0g (wS + �)

�j
1��j

#
(!LN + LS) if �j > wS + �

9>>=>>;
Since pCj = pS = wS + � and wS < wN = 1, it is possible that pS < wN , causing

max fwS + �� 1; 0g = 0. This would cause the export premium to be entirely governed by

(�j � 1) �
�j

1��j
j

h
LS

!LN+LS
� �
i
for all �j > wS + � (i.e. pMj > pS). Thus I make the following

claim

Claim 4 If pS < wN , then whenever LS
!LN+LS

� �, all goods will be exported by North and
whenever LS

!LN+LS
< �, only products corresponding to �j � wS + � will be exported.

Proof. If pS < wN , then �Cj = 0 for all goods with �j > wS + �, and thus the sign of the

export premium is completely governed by the �rst term (�j � 1) �
�j

1��j
j

h
LS

!LN+LS
� �
i
, i.e. by

whether LS
!LN+LS

R �. When LS
!LN+LS

� � then the export premium is positive for all goods

12
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in the domain. When LS
!LN+LS

< � then the export premium is only positive for goods with
monopoly prices below the Southern marginal cost of production �j � wS + �.
Henceforth, I restrict attention to the case when pCj = pS > wN , both because it is

the more interesting case and because the alternative case only provides an all-or-nothing
criterion for product exports as we see from Claim 5. Thus the export premium can be
simplied to

� =

8>><>>:
�1 � (�j � 1) �

�j
1��j
j LS if �j � wS + �

�2 �
"
(�j � 1) �

�j
1��j
j

h
LS

!LN+LS
� �
i
+ � (wS + �� 1) (wS + �)

�j
1��j

#
(LN + LS) if �j > wS + �

9>>=>>;
Proposition 1 If South�s share of world population is larger than the probability of imitation,
all di¤erentiated varieties in existence J will be exported for any level of IPR protection

Proof. Only if � is positive will a given Northern �rm choose to export its product to the
South and risk its technology being pirated. The expression above is positive for all values of
�j > 1 as long as LS

!LN+LS
> �. So when South�s share of world population is su¢ ciently large,

that is, larger than the probability of Southern �rms imitating its technology, all Northern
�rms have an incentive to export their varieties and all varieties J will be exported. This is
entirely independent of the level of IPR protection as measured by �.

Figure 2. Graphs of � when LS
!LN+LS

> �
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The graphs in Figure 2 highlight that all goods are traded whenever LS
!LN+LS

> �. Note the
result that this is independent of IPR protection goes away if we assume that IPR protection
also impacts �. However, when South�s share of world population is su¢ ciently low or when
the probability of imitation is su¢ ciently high, we obtain the following result.

Proposition 2 When the population share of South is lower than the probability of piracy,
LS

!LN+LS
< �, if there exists any Northern �rm choosing to export (i.e. wS + � > wN), then

for any � and LS
!LN+LS

where the relative marginal gain under piracy is lower than the piracy

probability, (wS + �) LS
!LN+LS

< �, there exists a unique cuto¤ �̂j such that for all �j 2 (1; �̂j]
Northern �rms corresponding to those varieties will choose to export their product to South,
while for all �j 2 (�̂j;1) Northern �rms will not export their product to South. Thus, there
exists a convex subset, JS; of the total product set, J , which is exported by North to South.

Proof. In Appendix.

In Figure 3 below, panels (c), (e), (g) and (h) display graphs of the export premium when
the necessary conditions of Proposition 2 are not satis�ed; thus they are examples of when
North exports all products in existence, J , as is seen by the positive export premium over
the entire range of �j. The other graphs in Figure 3 highlight various cuto¤ values, �̂j, under
di¤erent parameter speci�cations.

Figure 3. Graphs of � when LS
!LN+LS

< � and wS + � > wN
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Proposition 3 A higher level of IPR protection, �, in the South, is characterized by both
(1) a greater absolute number of available goods, JS (t) (characterized by � > 0) and (2) the
availabiity of more inelastically demanded (higher �j) goods

Proof.

@�

@�
= � (!LN + LS)

�
(wS + �)

�j
1��j + (wS + �� 1) (wS + �)

2�j�1
1��j

�
> 0

As the critical �̂j is unique, increasing � will only shift � to the right, leading to a higher
critical �̂j. Thus all lower �j goods exported previously will still be exported, but the set will
simply expand to include higher �j products.
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Figure 4. The e¤ect on � of an increase in �
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(b) � when � increases such that pS = 2! 2:5

Proposition 4 A higher piracy rate � in the South, is characterized by both (1) a lower ab-
solute number of available goods and (2) the loss in availability of more inelastically demanded
(higher �j) goods

Proof. Still assuming that wS+� � min f�jg ) (�j � 1) �
�j

1��j
j >

�
wS

S1
+ �� 1

�
(wS + �)

�j
1��j

and thus

� = (�j � 1) �
�j

1��j
j (!LN + LS)

�
LS

!LN + LS
� �
�
+ � � (wS + �� 1) (wS + �)

�j
1��j (!LN + LS)

@�

@�
= (!LN + LS)

"
(wS + �� 1) (wS + �)

�j
1��j � (�j � 1) �

�j
1��j
j

#
< 0

Propositions 3 and 4, plus the fact that a higher �j corresponds to more inelastic demand,
together allow us to conclude that, within the framework of di¤erentiated varieties, Southern
consumers sustain welfare losses due to piracy and low IPR protection both in terms of the
absolute number of goods as well as the type of good.
Figure 5. The e¤ect on � of an increase in �
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4.3 The South

Restricting attention again to the case in which the homogeneous good is produced in
South in equilibrium, we know that wS = 
S0 and p0 = pS = wS + � = 


S
0 + � where 


S
0 < 1

is the productivity parameter for South�s production of the homogeneous good. Thus, for,
nS, the set of goods exported by North and imitated by South, pS = wS + �, while for
the set of goods exported by North but not imitated by South, nN , the monopoly price still
prevails pM = �j. Recall that together these two sets comprise the total set of goods available
in the South, that is, exported by North: nN + nS = JS � fj : � � 0g. Thus the cuto¤
�̂j =

�
�j : j = max

�
JS
		
.

Then the ideal price index in the South can be represented by the solution to the expen-
diture minimization problem

min p0q0 +

Z JS

1

pjqjdj = p0q0 +

Z
j2nN

pjqjdj +

Z
j2nS

pjqjdj

s.t. u = q0 +

Z JS

1

�jqj
1
�j dj = 1

with the associated �rst order condition

qj =

�
pj
p0

� �j
1��j

) q0 = 1�
Z JS

1

�j

�
pj
p0

� 1
1��j

dj
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Thus the price index in South is given by

PS = p0 �
Z JS

1

�jp

�j
�j�1
0 p

1
1��j
j dj +

R JS
1
p

�j
�j�1
0 pj

1
1��j dj

= p0 �
Z
j2nN

�jp

�j
�j�1
0 p

1
1��j
j dj �

Z
j2nS

�jp

�j
�j�1
0 p

1
1��j
j dj +

Z
j2nN

p

�j
�j�1
0 pj

1
1��j dj +

Z
j2nS

p

�j
�j�1
0 pj

1
1��j dj

where the second equality breaks the price index into components depending on whether
the good was pirated (j 2 nS) or not (j 2 nN). Note that for unpirated products j 2 nN ,
monopoly prices pj = �j remain in place, while for pirated products j 2 nS, Southern
competitive prices prevail, pSj = 


S
0 + �. Plugging back in these di¤erentiated goods prices,

as well as the Southern competitive price for the homogeneous good p0 = pSj = 

S
0 + � (full

derivation in Mathematical Appendix) we have

PS =

�
1 + nS �

Z
j2nS

�jdj

��

S0 + �

�
�
Z
j2nN

�j
�

S0 + �

� �j
�j�1
j �

1
1��j
j dj +

Z
j2nN

�

S0 + �

� �j
�j�1 �j

1
1��j dj

=

�
1 + nS �

Z
j2nS

�jdj

��

S0 + �

�
+

Z
j2nN

(1� �j)
�

S0 + �

� �j
�j�1
j �

1
1��j
j dj

4.4 Welfare Analysis

4.4.1 The South

Together, Claim 2 and Theorem 2 imply that, when IPR protection is lower, Southern
consumers are strictly worse o¤ in terms of both the absolute availability of varieties as well
as the availability of varieties they demand more inelastically. This result is contrary to the
previous literature which �nds that the South never has an incentive to increase its IPR
protection in the short-run, without invoking dynamic innovation considerations. However,
Southern consumers enjoy a lower price for all goods that remain exported by North and are
imitated by Southern �rms. Thus the presence of piracy is bene�cial to Southern consumers
along the price margin; some of what was previously producer surplus is then transfered to
consumers. The welfare e¤ect of an increase in IPR on the South is essentially a tradeo¤ of
consumer welfare between the intensive margin of prices of available goods and the extensive
margin of the availability of product varieties.
Since all imitated products transform into perfectly competitive industries, Southern wel-

fare can be simply de�ned as real wages and expressed as

WS � wS
PS

=

S0�

1 + nS �
R
j2nS �jdj

�
(
S0 + �) +

R
j2nN (1� �j) (


S
0 + �)

�j
�j�1
j �

1
1��j
j dj

Claim 5 An increase in IPR protection, i.e. an increase in �, has an ambiguous overall
e¤ect on Southern welfare.
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Proof. Given that the probability of piracy, �, is exogenous and constant for all values of
�j, we know that the strength of IPR protection, �, only a¤ects nS and nN directly through
its e¤ect on the set of goods exported to South JS. As established by Propositions 3 and 4,
as IPR protection increases, the set JS expands and thus nS and nN expand also.

@PS

@�
=

�
1 + nS �

Z
j2nS

�jdj

�
�
�

S0 + �

� Z
j2nS(�+�)

�jdj+
@

@�

Z
j2nN

�

S0 + �

� �j
�j�1
j (1� �j) �

1
1��j
j dj

The second term �
�

S0 + �

� R
j2nS(�+�) �jdj < 0, while the third term, though not directly

calculable since we cannot precisely de�ne the set nN , is also negative. This is true because

increasing � causes both nN and
�

S0 + �

� �j
�j�1
j to grow, while (1� �j) �

1
1��j
j < 0 for the

entire domain. These both point to the price index decreasing with greater IPR protection
and thus overall welfare increasing with greather protection. However, the �rst term above,
1 + nS �

R
j2nS �jdj, is of ambiguous sign. Thus the overall e¤ect on welfare of an increase in

IPR protection is ambiguous and depends on the particular case under examination which
would de�ne the sets nS and nN .
The fact that Southern welfare is potentially non-monotone in IPR protection points to

the possible existence of an optimal level of protection with respect to the South.

4.4.2 The North

This model also allows potential welfare gains for North under lowered IPRs. Because I
assume that products, once imitated by South, can be partially re-exported back to North
at a lower price, Northern consumers can experience welfare gains from higher real wages,
even as Northern �rms experience pro�t margin reductions. In addition, Northern �rms also
stand to gain a share of the expected total IP reparations, �J ��, from instances when South
has detected and �ned pirates for imitation of their products. Imposing transport costs or
other frictional trade barriers to the re-exportation of imitated products by South does not
a¤ect the existence of this additional mechanism, only the magnitude for particular cases.
Let JN = fj : � < 0g be the set of goods not exported by North. The general form of

the previous closed economy price index in North is reproduced below

PN = p0 �
Z J

1

p

�j
�j�1
0 �jp

1
1��j
j dj +

R J
1
p

�j
�j�1
0 pj

1
1��j dj

Plugging in the monopoly price pNj = �j for goods that are not exported and goods that
are exported and not imitated (JN [ nN), in addition to the Southern competitive price
pSj = 


S
0 + � for goods that are exported and imitated, we have

PN = 
S0 + ��
Z
j2JN[nN

�jp
1

1��j
j dj �

Z
j2nS

�jp
1

1��j
j dj +

Z
j2JN[nN

pj
1

1��j dj +

Z
j2nS

pj
1

1��j dj

= 
S0 + �+

Z
j2JN[nN

�j
1

1��j � �
2��j
1��j
j dj +

Z
j2nS

(1� �j)
�

S0 + �

� 1
1��j dj
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Northern per-worker pro�ts, under trade, (more detailed derivation in Mathematical Appen-
dix) are now

�N
LN

=

Z
j2JN

�Mj dj +

Z
j2nN

�
1 +

LS
LN

�
�Mj dj +

Z
j2nS

�
1 +

LS
LN

�
�Cj dj

=

Z
j2JN (t)

"
�

1
1��j
j � �

�j
1��j
j

#
dj +

Z
j2nN

�
1 +

LS
LN

�"
�

1
1��j
j � �

�j
1��j
j

#
dj

+

Z
j2nS

�
1 +

LS
LN

��

S0 + �� 1

� �

S0 + �

� �j
1��j dj

Thus, combining and simplifying the above, welfare in North in an open economy with piracy
can be expressed as

WN � wN
PN

+

�N
LN

PN
+
�J�

PN

=
1 +

R
j2JN �

M
j dj +

R
j2nN

�
1 + LS

LN

�
�Mj dj +

R
j2nS

�
1 + LS

LN

�
�Cj dj + �J�

(
S0 + �) +
R
j2JN[nN �j

1
1��j � �

2��j
1��j
j dj +

R
j2nS (1� �j) (


S
0 + �)

1
1��j dj

The welfare e¤ect of an increase in IPR protection in North is a tradeo¤ between sta-

tic consumer and producer welfare and hinges on the assumption that �rm pro�ts can be
impacted by piracy through the in�ltration of pirated products on a �rm�s existing market
base. Increasing IPR protection simultaneously (weakly) raises consumer prices in North
while increasing Northern �rm pro�ts.

Claim 6 An increase in IPR protection, i.e. an increase in �, has an ambiguous overall
e¤ect on Northern welfare.

Proof. The numerator in the above, which I denote X, is clearly positive. Its derivative
with respect to the �nal term in X, the expected value of IP violations �nes, is �J > 0. The
derivative of the �rst four terms of X with respect to � is of uncertain sign; we know that �Mj
does not depend on � and �Cj , nN and nS are all increasing in �, thus the third and fourth
terms of X are increasing in �, however since JN is decreasing in �, so is the second term in
the numerator, thus the overall sign of X is unknown.

The denominator in the above, denoted Y , is negative since both �j
1

1��j � �
2��j
1��j
j and

(1� �j)
�

S0 + �

� 1
1��j are negative along the domain. Its derivative with respect to � is again

uncertain since the �rst term of Y is increasing with respect to �, while the third term
decreases with respect to the parameter. With regard to the limits of integration of the
second term, since JN decreases relatively more than nN increases as � rises (i.e. the number
of goods not exported falls more than the number of unimitated products grows, since not
all exported goods are imitated), JN [nN decreases in number and the second term becomes
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less negative. Since increasing � causes the set to expand, the third term becomes more
negative. The overall e¤ect is ambiguous. Thus we have

@WN

@�
=
Y @X �X@Y

Y 2
R 0

5 Model Extensions

5.1 Endogenous Imitation

Suppose the imitation probability � was endogenous. Given that higher j (and thus
higher �j) products are more pro�table for Northern �rms, it makes sense that Southern
imitators would prefer to imitate the highest �j goods available �rst, to capture instanteous,
albeit extremely brief, higher pro�ts before other �rms enter, driving the market to perfect
competition.
Let � = �j where

@�j
@j
=

@�j
@�j

> 0. Intuitively, this should only help my result by making
more inelastic goods even riskier for N to export. I again de�ne the export premium

� =

8>>>><>>>>:
(�j � 1) �

�j
1��j
j LS if �j � wS + �264 (�j � 1) �

�j
1��j
j

h
LS

!LN+LS
� �j

i
+�j (wS + �� 1) (wS + �)

�j
1��j

375 (LN + LS) if �j > wS + �

9>>>>=>>>>;
Claim 7 If pC < wN then if pMj > pS; only goods for which LS

!LN+LS
� �j are exported

Proof. Obvious.

Proposition 5 If South�s share of world population is larger than the probability of imitation,
LS

!LN+LS
> �j, then �rm j will export its product regardless of the level of IPR protection

Proof. Omitted; analogous to proof of Proposition 1

Proposition 6 For �rms facing a probability of piracy higher than the population share of
South, LS

!LN+LS
< �j, if the Southern competitive price of goods is higher than the Northern

wage (i.e. wS+� > wN), then for any wS; �; LS
!LN+LS

and strictly increasing piracy probability
�j, where the population share of South is less than the marginal cost to bene�t ratio of pirated
goods, LS

!LN+LS
< 1

wS+�
, there exists a unique cuto¤ �̂j such that for all �j 2 (1; �̂j] Northern

�rms corresponding to those varieties will choose to export their product to South, while for
all �j 2 (�̂j;1) Northern �rms will not export their product to South. Thus, there exists a
convex (strict) subset, JS (t) ; of the total product set, J (t), which is exported by North to
South.
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Proof. Omitted; analogous to proof of Proposition 2

Example 1 Suppose �j =
�j�1
�j
, and thus

@�j
@�j
> 0
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6 Trade and Intellectual Property in the Data

In this section, I explore whether the results of the theoretical model appear in the data.
I test whether there is an asymmetric impact on trade of di¤ering product varieties, as
distinguished by their respective import elasticities3, between strong relative to weak IPR
destination markets. I conduct both cross-section and panel estimations to explore whether
trade product composition varies as a result of di¤ering IPR regimes, and �nd that the results
predicted in the theoretical model are consistent with the data.
Throughout the analysis, I conduct each test for both the full sample and the 95th per-

centile of the sample in terms of product demand elasticity (keeping 95% of the goods most
inelastically demanded and therefore more likely to be di¤erentiated goods). Goods cor-
responding to the highest 5% of demand elasticities represent the homogeneous good and
low-pro�t di¤erentiated goods in the theory, which correspond to the highest elasticity prod-
ucts and are not theoretically expected to be a¤ected by IPR levels. The results are not
sensitive to the precise choice of the subsample percentile, within some range, but logically
require that not too many of the most elastic goods are removed as it is di¢ cult to de-
�ne, elasticity-wise, the exact cuto¤ for which a good becomes homogeneous as opposed to
di¤erentiated4.

3As estimated in Broda, Weinstein and Green�eld (2006) and further discussed later.
4I also conduct a test using the Rauch (1999) classi�cation of good homogeneity as a robustness check,

with all results qualitatively the same.
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6.1 Data

I use annual bilateral UN Comtrade product-level import data for 2005 in the cross-
sectional analysis and for the period 1990-2002 in the panel analysis. The trade data contain
information on import value and quantity for each of 250 SITC Rev. 2 4-digit products
for 73 importing countries trading with 73 origin countries. Utilizing a cross-walk between
SITC 4-digit Rev. 2 and HS 6-digit 1998/1992 codes, I match each product-level import to
its corresponding Broda-Weinstein country-speci�c estimated demand elasticity at the HS
3-digit level, resulting in 102 product categories.
Table 1 gives the overall descriptive statistics of the full sample as well as subsamples.

Individual product demand elasticities (��s) di¤er across countries, thus several measures
are employed with the corresponding statistics shown in the table. The average standard
deviation of a given product�s � across countries is 17.15. Details of the di¤erent elastic-
ity measures used will be discussed in the next section. A detailed description of product
categories at the HS 3-digit level is available in the Appendix.
For the cross-sectional estimation, I also use Park (2008) country-level IPR strength

estimates. For the panel, I use the IP reforms documented in Branstetter et al. (2006)
and defer to their detailed description of the identi�cation of those reforms. Of the 16
national IP reforms they document, I focus on six (Argentina, Brazil, China, Colombia,
Turkey and Venezuela), for which there exist both su¢ cient Commtrade data and Broda-
Weinstein country-product elasticities.
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6.2 Cross-Sectional Evidence

6.2.1 Unilateral Import Data

Using country-product level import data, with importer and product �xed e¤ects, I esti-
mate .

ln(Importsij) = �0 + �1�ij + �2IPIndexi + �3�ij � IPIndexi + �i + �j + "ij (1)

where Importsij are the imports of product j to i, �ij is country i�s demand elasticity
for product j, IPIndexi is a measure of country i�s IP protection strength, �i is a set of
importer �xed-e¤ects and �j are product �xed-e¤ects. IPIndexi is an IPR strength indicator
developed in Park (2008) ranging continuously from 1-5, with 5 representing the strongest
level. In the estimation, I renormalize the elasticities in terms of standard deviations and the
Park IP Index on a 0-1 scale in order for the coe¢ cients to have a more intuitive interpretation.
The results are presented in Table 2.
The statistic of interest is the coe¢ cient on �ij � IPIndexi. These coe¢ cients re�ect the

relatively lower chance of good j being imported into country i compared to a good which
is more inelastically demanded, when the IP Index of country i is higher. The results imply
that, relative to countries with the lowest IPR strength (a Park index of 1), countries with the
strongest IPRs (an index of 5) observe a .113% lower import value of elastically demanded
goods for every one standard deviation increase in elasticity. This implies that, not only are
goods of di¤erent demand elasticity impacted di¤erently based on the degree of destination
IP protection, but the relatively inelastically demanded goods are the ones enjoying greater
importation under stronger IPRs.
Restricting the sample to exclude implausibly high estimated elasticities above the 95th

percentile of elasticities, which may speak to a high degree of product homogeneity unlikely
to be a¤ected by IPRs, consistent with the theoretical model, I �nd that countries with the
strongest IPRs observe a .447% lower import value of elastically demanded goods for every
one standard deviation increase in elasticity relative to countries with the weakest IPRs. So
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again, higher IPR countries appear to import relatively inelastically demanded (from their
standpoint) products more than lower IPR countries.
The coe¢ cients on �(Importer) are all positive and largely signi�cant, suggesting that

trade of more elastic goods tends to be greater relative to more inelastically demanded goods
when not accounting for destination IPRs. The coe¢ cients also point to the logical result
that destinations with higher IPRs receive more imports.

6.2.2 Bilateral Import Data

Full Sample Utilizing bilateral trade data and thus being able to further control for all
bilateral gravity variables via �xed-e¤ects, I estimate the following

ln(Importsixj) = �0 + �1�ij + �2IPIndexi + �3�ij � IPIndexi + �ix + �j + "ixj (2)

with the only di¤erence from (1) being the presence of bilateral �xed-e¤ects represented by
�ix.
In my model, I had assumed symmetric consumer preferences in both trading partners.

Given that preferences for each good actually d¤er across countries, it is not immediately
obvious which market�s import demand elasticities should be used in the empirical analysis.
For example, if the home market was su¢ ciently large in the model and re-exportation was
substantial, a Northern �rm might base its export decision more strongly on the pro�tability
(and thus demand elasticity) of its product within the home market. Theoretically, because of
symmetric cross-country product preferences, relative market sizes did not play a substantial
role. However, given that cross-country preferences actually di¤er, it is conceivable that an
exporting �rm would weigh its home market�s preferences more heavily in making its decision
as its pro�ts may derive mostly from the home market and thus their decision may hinge
primarily on the fear of imitation due to price spillover e¤ects into the home market.
For robustness to check on the sensitivity of results to the choice of which market�s elas-

ticity is used for a given product, I run the estimation with 3 speci�cations: �(Importer),
�(Exporter) and �(Trade � weighted), each interacted with the IP index. Due to vari-
ance of product-level elasticity elements across countries, I construct �(Trade � weighted)
as a trade-weighted elasticity measure, from the exporter�s point of view. I do this by
weighting the relative importance of each market, including the home market, in contribut-
ing to the exporter�s total trade by using the following formula: �(Trade � weighted) =

Importx
Importx+Exportx

�(Exporterx) +
Exportx

Importx+Exportx

P
8i

Exportsxi
Exportx

�(Importeri). The exporter�s per-

spective is chosen in this constructed elasticity due to the fact that it is the exporter that
determines the traded value based on its customers and their corresponding institutional
environment.
The results are presented in Table 3. All coe¢ cients on the various elasticities interacted

with IP (Importer) are negative and signi�cant in 4 out of 6 speci�cations and all coe¢ cients
on �(Importer) are positive and signi�cant in 5 out of 6 speci�cations.
Using the importer elasticities (�rst two columns), the results imply that, relative to

countries with the lowest IPR strength, countries with the strongest IPRs observe a .124%
lower import value for every one standard deviation increase in demand elasticity. Restricting
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the sample to more sensible elasticity estimates, this e¤ect increases to a 1.74% lower import
value for every one standard deviation increase in demand elasticity.
Using the exporter elasticities (middle two columns), the results show that, relative to

countries with the lowest IPR strength, countries with the strongest IPRs see a .038% lower
import value for every one standard deviation increase in demand elasticity. Restricting the
sample to more sensible elasticity estimates, this e¤ect increases to a 2.319% lower import
value for every one standard deviation increase in demand elasticity.
Using the computed trade-weighted elasticities (last two columns), the results also imply

that, relative to countries with the lowest IPR strength, countries with the strongest IPRs
observe a .831% lower import value for every one standard deviation increase in demand
elasticity. Restricting the sample to more sensible elasticity estimates, this e¤ect increases to
a 2.633% lower import value for every one standard deviation increase in demand elasticity,
though this estimate is statistically insigni�cant.
The results arising from the 3 di¤erent speci�cations speak to the fact that the choice

of which market�s product elasticities to use a¤ects the magnitude but not the direction of
the e¤ects. More inelastically demanded goods appear to enjoy a higher amount of trade
in strong IPR conditions relative to more elastic goods, regardless of the choice of which
country�s product elasticity estimates are used. In terms of magnitude, this e¤ect appears
dependent upon the relative weights exporters place on the importance of di¤erent markets
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within their trading portfolios.

High Exporter IP Sample Since IPRs are likely to a¤ect primarily origin countries that
already have strong IPRs, I also estimate (2) for the sample restricted to exporters with
IPR strength indices above the 50th percentile of the sample, for a conservative estimate. I
again run the estimation with 3 speci�cations: �(Importer), �(Exporter) and �(Trade �
weighted), each interacted with the IP index.
The results are shown in Table 4. All coe¢ cients on the various elasticities interacted with

IP (Importer) are negative and all are signi�cant but for one speci�cation and all coe¢ cients
on �(Importer) are positive but signi�cant in 4 of 6 speci�cations.
Using the importer elasticities (�rst two columns), the results imply that, relative to

countries with the lowest IPR strength, countries with the strongest IPRs see a .222% lower
import value for every one standard deviation increase in demand elasticity. Restricting the
sample to more sensible elasticity estimates, this e¤ect increases to a 2.058% lower import
value for every one unit increase in demand elasticity.
Using the exporter elasticities (middle two columns), the results show that, relative to

countries with the lowest IPR strength, countries with the strongest IPRs observe a .017%
lower import value for every one standard deviation increase in demand elasticity. Restricting
the sample to more sensible elasticity estimates, this e¤ect increases to a 3.235% lower import
value for every one standard deviation increase in demand elasticity.
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Using the computed trade-weighted elasticities (last two columns), the results imply that,
relative to countries with the lowest IPR strength, countries with the strongest IPRs observe
a .158% lower import value for every one standard deviation increase in demand elasticity.
Restricting the sample to more sensible elasticity estimates, this e¤ect increases to a 1.203%
lower import value for every one standard deviation increase in demand elasticity.
Again, the results from the 3 di¤erent estimations highlight the fact that the directional

e¤ect of inelastically demanded goods seeing a greater positive impact from strong IPRs
relative to more elastic goods, though the magnitude can vary depending upon the relative
importance placed on di¤erent markets.

Rauch Classi�cation Sample One might be interested only in the subset of goods which
are objectively classi�ed as di¤erentiated. Rauch (1999) constructed a classi�cation system
of goods by SITC 4-digit Rev. 2 product codes into 3 categories: Homogeneous, Reference-
Priced and Di¤erentiated. I match the bilateral data at the product-level to these Rauch
indicators. I then estimate (2) for both the sample (i) excluding Rauch Homogeneous goods
and (ii) excluding Rauch Homogeneous and Reference-Priced goods (leaving only Rauch
Di¤erentiated products). Again, because Rauch�s classi�cation is based on U.S. products
and classi�cations can di¤er considerably across countries, this approach must be interpreted
with caution. Thus, it is still useful to consider results without improbably high elasticity
estimates. The results are shown in Table 5, with results for (i) in the �rst two columns and
results for (ii) in the last two columns.
The coe¢ cients on �(Importer) � IP (Importer) are both negative and signi�cant and

imply that, relative to countries with the lowest IPR strength, countries with the strongest
IPRs observe a .127% and a .133% lower import value, respectively, of higher relative to lower
elasticity goods that di¤er by one standard deviation. Restricting the sample to the 95th
percentile of elasticity estimates, this e¤ect increases to, respectively, a 1.96% and 2.26% lower
import value for every one standard deviation increase in demand elasticity. The coe¢ cients
on �(Importer) are both positive and signi�cant, implying, as before, that higher elasticity
goods are unconditionally more likely to be traded.These results are, again, consistent in sign
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with the previous cross-sectional results for other samples. The di¤erence in magnitude is
also only marginal.
Let us now brie�y consider other potential explanations for the empirical evidence. It

could be that products with a higher productivity gap between exporter and importer are
goods that are both more likely to be sensitive to IP regimes and more likely to be inelastically
demanded in the destination. Then, the result is somewhat built in. It could also be that
an IP reform itself is triggered by a structural change in demand towards more inelastically
demanded goods. However, this does not quite get at why the cross-sectional impact across
countries should vary.

6.3 Panel Evidence

Panel analysis was conducted for the following six reforms, Table 6, documented in
Branstetter et al. (2006):

The choice of these 6 reforms out of the original 15 national IP reforms documented
in Branstetter et al. (2006) came down to the availability of an adequate panel length of
at least 3 years pre- and post-reform, as well as the availability of country-product-level
demand elasticities as estimated by Broda, Green�eld and Weinstein (2006). I estimate a
panel di¤erence-in-di¤erence model of whether products of di¤ering elasticity are di¤erentially
impacted by a reform. De�ning the Pre-Reform period conservatively, I use all country-
product observations from the years immediately before the reform; this amounts to between
3-5 years worth of the sample de�ned as Pre-Reform. Similarly de�ning the Post-Reform
period conservatively, I use all observations in years immediately following a reform, resulting
in 3-5 years worth of each sample de�ned as Post-Reform.

6.3.1 Panel Analysis by Country

For each reforming importing country i, I estimate :

ln(Importsxjt) = �0+�1�j(Importer)�Reformt+�2Reformt+�x+�j+�x�Reformt+"xjt

where Importsxjt are the imports of product j from x in period t, �j is country i�s demand
elasticity for product j, Reformt is an indicator for the Post-Reform period, �x is a set
of exporter �xed-e¤ects and �j are product �xed-e¤ects. The �x � Reformt control cap-
tures potential di¤erences in how individual exporting countries may react to the destination
country reform. Results without this added control are identical in all substantive respects.
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Tables 7.1 and 7.2 give the individual country estimation results for the six reforming
countries, both for the full country sample and for the sample excluding the top 5% of import
goods based on elasticity. This exclusion is again based on the idea that exceptionally high
import elasticities (reaching a value over 1500 at its max) may point to either measurement
error in the initial elasticity estimate (see Broda, Weinstein and Green�eld 2006 for estimation
details) or an extremely high degree of product homogeneity unlikely to be a¤ected by any
IP reforms.

The individual results consistently show that, not surprisingly, the IP reforms themselves
contribute positively and signi�cantly in increasing bilateral imports. The primary coe¢ -
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cients of interest here, those on �(Importer)�Reform, can be interpreted as the di¤erential
trade impact of the IP reform on more elastically demanded goods relative to more inelasti-
cally demanded ones. Those coe¢ cients are mostly negative, suggesting that, following an IP
reform, more inelastic goods are more often imported relative to more elastically demanded
goods, however none are statistically signi�cant.

6.3.2 Pooled Panel Analysis

Pooling together all 6 country-level reforms, I estimate the following:

ln(Importsixjt) = �0 + �1�ij(Importer)�Reformit + �2Reformit + �ix + �j + "ixjt

where Importsixjt are the imports of product j from x to i in period t, �ij is country i�s
demand elasticity for product j, Reformt is an indicator for the Post-Reform period, �ix is
a set of bilateral �xed-e¤ects and �j are product �xed-e¤ects.
Table 8 presents the results of estimating (3) using pooled data from all 6 IP reforms to

test the combined e¤ect of the IP reforms. Here, again, I �nd that the reform has a signi�cant
positive impact on bilateral imports. The coe¢ cients on �ij(Importer) � Reformit remain
negative for both the full and 95-percentile samples, but is only signi�cant in the 95-percentile
sample. The negative signs again suggest that IP reforms have a greater impact in increasing
imports of inelastically demanded products relative to elastically demanded ones.
To summarize, evidence in the panel data appears to support the cross-sectional results,

but are generally not signi�cant on the �ij(Importer)� Reformit coe¢ cient, except in the
pooled 95 percentile sample. The reform variable itself appears to have a signi�cant and
positive impact on import value in every speci�cation.
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7 Conclusion: Linking Theory and Empirics

In this paper, I outlined a theoretical framework with which to analyze the e¤ect of
intellectual property rights on the composition of trade and welfare. The model is based
on consumer preferences over di¤erentiated products uniquely identi�ed by their individual
demand elasticities and explores whether and how IPRs a¤ect the set and composition of
goods traded.
A main conclusion of the theoretical section is that relatively inelastically demanded

products should be more often exported to stronger IPR destinations relative to weaker
ones. This is driven by consumer preferences allowing for di¤ering demand elasticities across
goods. Relatively inelastically demanded goods translate into higher pro�ts for the �rms
associated with those products, ceteris paribus, and thus higher incentives to protect those
products under threat of IP piracy. In the empirical section, I documented this to be robustly
the case across various subsamples of the cross-sectional data and broadly supported by panel
data as well.
A second insight of the theoretical section is that imports of relatively homogeneous

or elastically demanded goods should not be impacted by destination IPRs, even if they
are among the �di¤erentiated� products as opposed to the entirely homogeneous goods.
Those are the products for which the pro�t margin is low enough due to the exporters�
higher productivity relative to destination-country �rms, that imitation is not pro�table.
Empirically, this is also supported in both the cross-section and the panel when comparing
the full sample to samples excluding the top 5% most demand elastic products or Rauch
�reference-priced�goods.
A third insight of the theory is related to destination market size. If the destination

market is a big enough share of an exporter�s trade portfolio relative to the risk of IP piracy
faced by the product, destination IPRs should also not matter for the �rm export decision.
Although the bilateral �xed e¤ects in the empirical section prevent direct exploration of the
destination size e¤ect, anecdotal evidence on the large import variety enjoyed by frequent
IPR violators such as China and India appears generally to support this.
Standard trade theory assumes a CES utility function with constant markups for which

only the number of varieties matters for consumers�taste for variety. In that environment,
�rms of comparable productivity should adjust in the same way to threats of IP piracy on
pro�ts, regardless of which variety they produce. Therefore, trade composition should be
symmetrically a¤ected across varieties and welfare harmed via only the classical number
of varieties channel. In Proposition 2, I showed that this is not the case when consumer
preferences, and thus demand elasticities, di¤er across products. The data also support the
idea that e¤ects on trade composition are asymmetric across varieties.
Welfare is found in the theory to be potentially non-monotonic in IPR protection for both

North and South. The results di¤er from the current literature in the following respects: (1)
the developing South has the potential to gain from tightened IPRs even in the short-run, via
the additional channel of gaining varieties for which it possesses more inelastic demand, (2)
welfare in the North trades o¤ static consumer and producer welfare and is also ambiguously
a¤ected by stronger IPRs in the South, and (3) there is the possibility of compatible short-
run incentives and the existence of an optimal IPR level even ignoring long-run innovation
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e¤ects. An important implication is that when a developing country is small in terms of
consumer market share, has high IP piracy rates, or both, its stands to lose the availability
of goods its consumers care the most about.
Further work could be done to extend the model. One major technical issue that prevents

analytical quanti�cation of welfare e¤ects is the unspeci�ed process of the piracy probabil-
ity, �. Because this probability is exogenous and piracy can target any variety with equal
probability, regardless of its pro�t potential, it is not possible to precisely characterize the
set of pirated products and thus determine net welfare e¤ects. In particular, it would be
bene�cial to explore the case when pirates target a convex range of goods, so that analytical
characterization of the pirated set nS is possible. Another possible consideration would be to
include the e¤ect of IPR protection on the Northern innovation process, which would require
laying out the innovation process more carefully and exploring dynamic, longer run e¤ects.
Under interpretations of South as a small developing country this may make less sense than
if South is interpreted as a large country that can a¤ect the world market.
While several of the empirical �ndings are consistent with the framework of varying

consumer preferences and IP piracy risk, there is much more that can be done. An ideal test
of whether consumer preferences are the underlying mechanism is to control for potential
exporter variance by using �rm-product-level data that can account for productivity and
other exporter-level di¤erences. Such data are not readily available. Further research on the
underlying mechanisms driving asymmetric trade composition e¤ects as well as potentially
better functional forms for preferences capturing the essence of di¤ering preference over
variety is needed, but beyond the scope of this paper.

Mathematical Appendix

Proof. Closed Economy Northern Price Index Derivation
The ideal price index in the North can be represented by the solution to the expenditure

minimization problem
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Plugging in the monopoly price pNj = �j and normalizing the price of the homogeneous good
p0 = 1, we have

P = 1�
Z J
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1��j dj

Proof. Proposition 2
(Existence)
First note that no Northern �rm would choose to export under threat of piracy if wS+� �
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In order for there to exist such a cuto¤, we need the export premium to be positive for
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relative marginal gain to a Northern �rm of exporting when their product is pirated.
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where � > 0 for some range (�_; �̂j] and � < 0 for some range (�̂j; ��).
(Uniqueness)
We know� > 0 for lower values of �j and that it is continuous on the entire domain. Since

@�M

@�j
> 0 and� = �MLS for �j � wS+�, we know that� is monotone increasing in that range.

Thus, if under the conditions �j > wS+� whenwS+� > wN = 1 and (wS + �) LS
!LN+LS

< �, we
have that when� > 0 for some �0, it is positive-valued for all �j < �

0 and once� < 0 for some
��, it is negative-valued for all �j thereafter, then uniqueness of the critical cuto¤ follows. Let

us denote �2 �
"
(�j � 1) �

�j
1��j
j

h
LS

!LN+LS
� �
i
+ � � (wS + �� 1) (wS + �)

�j
1��j

#
(!LN + LS),
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the value of � when �j > wS + �.

� > 0

) � � (wS + �� 1) (wS + �)
�j

1��j > (�j � 1) �
�j

1��j
j

�
LS

!LN + LS
� �
�

) � � (wS + �� 1)
LS

!LN+LS
� �

>
(�j � 1) �

�j
1��j
j
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�j

1��j

=
�M

qC

Note that the LHS of the inequality is constant. Let RHS = �M

qC
; taking the FOC of RHS
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Since RHS is increasing in �j, if � > 0 for some �0, we know it will be positive-valued
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for all �j < �
0 . Alternatively

� < 0

) � � (wS + �� 1) (wS + �)
�j

1��j < (�j � 1) �
�j

1��j
j

�
LS

!LN + LS
� �
�
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� �

<
(�j � 1) �

�j
1��j
j

(wS + �)
�j

1��j

=
�M

qC

Again, knowing the LHS is constant and that RHS is increasing in �j, if � < 0 for some
��, it will remain negative-valued for all �j thereafter. Thus, single crossing obtains.
Proof. Derivation of Open Economy Price Index in South
The price index in South is given by

PS = p0 �
Z JS

1

�jp

�j
�j�1
0 p

1
1��j
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R JS
1
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1
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0 pj

1
1��j dj

Note that for j 2 nN , pj = �j and for j 2 nS, pSj = 
S0 + �. Plugging in these and the
Southern competitive price p0 = pSj = 


S
0 + � (full derivation in Mathematical Appendix) we

have
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Z
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Proof. Derivation of Open Economy Price Index and Pro�t per-worker in North
Let JN = fj : � < 0g be the set of goods not exported by North. The general form of

the previous closed economy price index in North is reproduced below

PN = p0 �
Z J

1

p

�j
�j�1
0 �jp

1
1��j
j dj +

R J
1
p

�j
�j�1
0 pj

1
1��j dj
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Plugging in the monopoly price pNj = �j for goods that are not exported and goods that
are exported and not imitated (JN [ nN), in addition to the Southern competitive price
pSj =


S0

S1
+ � for goods that are exported and imitated, we have

PN = 
S0 + ��
Z
j2JN[nN
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Northern per-worker pro�ts, under trade, are now
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8 Appendix
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