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1 Introduction

Disputes between countries over intellectual property rights (IPRs) are com-
mon. Such disputes are especially common between countries at differing
stages of development. Failure to provide proper protection of IPRs has
joined damaging the environment and paying low wages as the top objec-
tions to international trade between developed and less developed countries.
Due to these disputes, the role of IPR protection in the presence of interna-
tional trade is a hot topic. Since many firms now serve foreign markets by
building production facilities there, the role of IPR protection in the presence
of foreign direct investment (FDI) is an especially hot topic.

Weak IPR protection keeps the costs of research and development (R&D)
low, which avoids wasting scarce resources. Empirical evidence indicates
that imitation is costly. Mansfield et al. (1981) finds that the costs of
imitation average 65 percent of the costs of innovation. Due to the significant
cost of imitation, increases in the cost of imitation have significant resource
implications. A strengthening of IPR protection increases R&D costs for a
given probability of success. The greater use of resources in R&D absorbs
scarce resources that could have been used productively elsewhere in the
economy. Thus, stronger IPR protection bears a sizable opportunity cost.

This paper surveys a series of my papers emphasizing the resource wast-
ing aspect of stronger IPR protection. In each model, firms in a continuum
of high technology industries use resources to advance the quality of their
products, similar to Grossman and Helpman (1991b).! Successful innovators
maintain the unique ability to produce their product designs (for a given
quality level). In most of the models considered, firms can also use resources
to imitate the designs developed by other firms. The probability of both in-
novation and imitation is determined by investments in R&D. A fixed supply
of resources in each country is allocated between R&D and production. This
scarcity of resources provides the downside of stronger IPR protection.

A strengthening of IPR protection increases the cost of R&D. For exam-
ple, firms may need to devote more effort to satisfy a more stringent standard
of uniqueness. The specific attributes of a product design or the judgment of
legal authorities may be a random process such that with some positive prob-

'High technology products are defined as products for which R&D spending is a sig-
nificant component of firm’s operating expenditures.
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ability (less than one) the product design is judged legitimate by the patent
office or court of law. More stringent IPR protection reduces the probability
that any given design is approved, which raises the cost of achieving a given
probability of success.

To survey multiple articles, only simple versions of the models are pre-
sented here. For brevity, the decision of firms choosing R&D levels based
on costs and benefits of R&D, present in the source papers, is skipped here.
Nonetheless, these simple versions do capture the resource implications of
stronger IPR protection. Stronger Southern IPR protection limits resource
availability and thus impedes FDI and innovation. In addition to reducing the
aggregate rate of innovation, stronger IPR protection in one country causes
the technology used for production in that country to deteriorate relative to
the other country. In contrast, weak IPR protection enables firms from lag-
ging countries to improve the mix of products produced in these countries.
Thus, less developed countries use weak IPR protection as a means of closing
the technology gap with more advanced countries.

Section 2 covers the Glass (1998) international rivalry paper, a model with
two innovating countries and two quality levels of each product. Section 3
covers the Glass (1997) market penetration paper, a model with one innovat-
ing and one imitating country and also two quality levels of each product.?
Section 4 covers the Glass and Saggi (1997) foreign direct investment paper,
a model with one innovating and one imitating country, one quality level
of each product, and FDI. These models capture how the consequences of
strengthening IPR protection vary for countries at different stages of devel-
opment and also captures the interaction with international trade and FDI.3
Section 5 concludes.

2 International Rivalry

Suppose the world is composed of two countries, the North and the South,
and innovation occurs in both countries. The North follows common usage,
referring to a developed country with innovating firms. The South commonly
refers to a lagging country, such as a less developed country, whose firms

2The Glass and Saggi (1998) technology gap model has a similar structure but adds
FDI to examine how IPRs influence the quality of the technology transferred through FDI.
3The role of IPRs under licensing remains an interesting area for future research.



CosTtLy R&D AND INTELLECTUAL PROPERTY RIGHTS PROTECTION 3

largely cannot innovate but only imitate; however, for the duration of this
section, the South represents another developed country. More typical views
of the South as a lagging country are constructed in the next sections. For
now, the South takes the role of another developed country, whose firms are
capable of innovating.

Suppose with probability ¢ty a Northern firm innovates over a Southern
firm, and with probability ¢g a Southern firm innovates over a Northern firm.
Let ny and ng denote the measures of markets that are led by Northern and
Southern firms, which must sum to one, so the measure of Northern led
markets is just (the full measure) one minus the measure of Southern led
markets.

?’LN:1—TLS (1)

Each Southern led market is targeted by Northern innovation, while each
Northern led market is targeted by Southern innovation. Thus, the flows
into Northern led markets are the probability of Northern innovation success
times the measure of Southern led markets targeted. Similarly, the flows into
Southern led markets are the probability of Southern innovation success times
the measure of Northern led markets targeted. In a steady-state equilibrium,
the flows into Northern leadership must equal the flows out of Northern
leadership.

LNTLS = LSMN (2)

The aggregate rate of innovation ¢ is the sum of innovation success stemming
from Northern firms and innovation success stemming from Southern firms.

L =1LNNg + LsNN (3)

The rate of innovation must be constant in a steady-state equilibrium. The
continuum of industries removes any variation in the speed of innovation at
the aggregate level.

Suppose two quality levels sell of each product and let f denote the income
share spent on the high quality level, with the remaining 1 — f spent on the

4In the source paper for this section, Glass (1998), the North is called the domes-
tic country and the South is called the foreign country to avoid abuse of terms. Here,
names are changed for conformity with the subsequent models to assist comparison across
sections.
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low quality level.> Unit labor requirements in production are normalized to
one in each country, so labor is measured in efficiency units. For simplicity,
differences in prices and thus sales per capita across market structures are
suppressed in this survey.%

In Northern led markets, each Northern firm produces fx units of high
quality output using Northern labor (ny fz total), and each Southern firm
produces (1 — f) z units of low quality output using Southern labor (ny (1 — f) x
total). In Southern led markets, each Southern firm produces fz units of
high quality output using Southern labor (ngfz total), and each Northern
firm produces (1 — f)x units of low quality output using Northern labor
(ns (1 — f)z total). Suppose innovation probability ¢y requires ay units of
Northern labor (aytyng total) and innovation probability tg requires kag
units of Southern labor (kagtsny total).”

A larger k represents stronger Southern IPR protection, more resources
needed to achieve a specified probability of R&D success. The reduced pro-
ductivity in R&D with stronger protection of IPRs may stem from various
channels. Firms engage in R&D to develop quality improvements of existing
products; however, they may be able to add traits to the product that, al-
though these traits do not contribute to the utility gained from consuming
the product, nonetheless distinguish the good in the view of legal authorities.

For example, a computer may be designed to complete a calculation at
a given speed increment relative to its predecessor (say 333 MHz over 300
MHz Pentiums), and this speed increment has value to consumers; however,
additionally, the layout of the components cannot follow too closely another
firm’s layout to pass the judgment of the legal authorities. Consumers do not
value the layout in and of itself, most do not even open the case to look at
the inside, but legal authorities would be more likely to deem the computer
a unique enough design if the layout differs from competitors’ products.®

Glass (1996) provides detailed analysis of how multiple quality levels of each product
selling in equilibrium can be supported by consumer heterogeneity in valuation of quality.

6See the source paper, Glass (1998), for details of the complete model.

"R&D is performed by leaders (firms that had the most recent R&D success for that
product in that country) rather than followers in this setup, which can be supported by
leaders having a sufficient advantage relative to followers in R&D due to their previous
R&D success.

8This interpretation is all the more plausible when R&D takes the form of imitating a
rival’s product, as in the following sections.
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Alternative channels include firms expending resources persuading the
legal authorities to approve their product as sufficiently unique by wining and
dining (or just plain bribing) the officials. Also, firms may expend resources
to conceal aspects of the design that draw on competitors’ designs, such as
by locating the copied aspects in hard to access areas. As IPR protection
is strengthened, aspects of the design that would have been copied from
the current state-of-the-art may have to be innovated anew to avoid legal
hassles. Thus x can be thought of as the fraction of the design that must be
unique to satisfy the standard. The important aspect of whatever channel
(or channels) firms use is that more resources are spent to achieve a given
probability of R&D success.? This reduced efficiency in R&D has important
resource implications due to the scarcity of resources.

Finally suppose the North has a fixed supply of Ly units of labor and
the South has a fixed supply of Lg units of labor. By (2) and (3), half of
all innovation must occur in the North and the other half in the South in a
steady-state equilibrium.

L
INTUg = LsTIN = 3 (4)

Thus, labor demand for innovation in the North is aytyns = ayg. Labor
demand for Northern production is ny fo = (1 — ng) fx for high quality pro-
duction in Northern led markets and ng (1 — f) x for low quality production
in Southern led markets. Full employment in the North requires labor de-
mand for Northern innovation and Northern production equal labor supply.

aN%+(1—nS)fa:+ns(1—f)x:LN (5)

Similarly, full employment in the South requires labor demand for Southern
innovation and Southern production equal labor supply.

&a5%+n5fx—|—(1—ng)(l—f)x:Lg (6)

These two resource constraints, one for each country, determine the rate of
innovation and the measure of Southern leadership in equilibrium.

9Thus, R&D success means developing a product that earns product market profits.
To earn product market profits, the design must pass the scrutiny of the legal authorities.
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Figures One and Two plot the Northern resource constraint (5) as LN
and the Southern resource constraint (6) as LS. The Northern resource con-
straint is upward sloping (¢ increases with ng) and the Southern resource
constraint is downward sloping (¢ decreases with ng) if and only if the share
of income spent on high quality is sufficiently large (f > %).10 Figure One
shows the standard case where f > %, while Figure Two shows the perverse
case where f < %.11 In either case, stronger IPR protection, by increasing
the costs of innovation through k, shifts the Southern resource constraint
down to LS’: for a given measure of Southern leadership, Southern resources
support a lower rate of innovation due to the reduced efficiency in Southern
innovation. The intersection of the Northern resource constraint LN and the
new Southern resource constraint LS’ indicates a lower rate of innovation re-
gardless of f as k increases; however, the measure of Southern leadership
falls if and only if f > %

Solving the resource constraints for ¢ and ng and differentiating with
respect to k confirms that a strengthening of Southern IPR protection reduces
the rate of innovation

o (Ls+Ly—1)as

— =2 <0 7
Ok (an + Kag)® (7)

and reduces the measure of Southern technological leadership only if enough
income is spent on high quality goods.

ong an oL 1
am:<x(2f—1)>%<0{:}f>§ ®)

Stronger Southern IPR protection absorbs resources into Southern innovation
from Southern production. Resources are freed from Southern production by
reducing Southern technological leadership if and only if the income share
spent on high quality is sufficiently large.'? Thus, weak IPR protection is

OFigures drawn for Ly = Lg = 2, ay = as = 2, * = 1, and K = 1. Figure One
drawn for f = %; Figure Two drawn for f = % Stronger IPR protection is represented by
K=2>r=1

"The case where demand for high quality is sufficiently large is considered standard
because it corresponds to the results for only one quality level.

12In the complete model, the lower bound on the high type income share does depend
on some parameters of the model, such as the premium for high quality that high type
consumers are willing to pay.
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not a guaranteed means of furthering technological leadership for developed
countries.

Weak IPR protection essentially improves the efficiency of the R&D sec-
tor. Here, Southern firms are able to simply copy (rather than redesign)
a greater proportion of a product from their rivals when IPR protection is
weak.'® Intuitively, improving R&D efficiency would seem to provide a sure
means of improving a country’s technological leadership, the fraction of all
products where its firms invented (and thus produce) the state-of-the-art.

However, here production is tied to where R&D success occurred since
an innovation success means high quality production for that product will
occur in the same country as the innovation was made. If too little income
is spent on high quality products, the country’s technological leadership will
have to decline to absorb the resources freed from R&D due to the increased
efficiency of R&D.

If weak IPR protection does not necessarily improve a country’s techno-
logical leadership, why is IPR standardization such a hot policy issue among
developed countries? Since the term involving the high type income share f
lies in the denominator, for high type income shares near the threshold (here
f= %), large changes in leadership may be required for small changes in IPR
protection, since a single market frees up very few resources when switching
from Northern to Southern leadership. This extreme sensitivity could give
rise to the emphasis developed countries place on achieving known, stable
and uniform IPR protection across like countries.’* The sensitivity also sug-
gests that achieving such balance through multilateral negotiations such as
GATT may be a difficult and delicate process, as indeed it appears to be.

3 Market Penetration

The model developed in Section 2 is clearly most applicable to country pair-
ings where both countries are sufficiently developed that their firms can inno-
vate. However, much of the international policy concern over IPRs involves

13For innovation, not all of the product can be exactly copied since some aspect must be
improved to yield the quality improvement. Nonetheless, some aspects should be suitable
for copying, such as the computer case design. Therefore, for innovations, x represents the
fraction of all components that have the potential to be copied but must be redesigned to
pass the standard.

1 For welfare analysis, consult the source paper.
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developed countries pressuring less developed countries to strengthen their
IPR protection. The firms in the less developed countries likely do not have
the ability to advance the technology frontier, but merely attempt to more
closely approach the world technology frontier through imitating the designs
of firms from developed countries.

To address issues involving countries that lag sufficiently behind the tech-
nology frontier, now suppose innovation occurs in the North but imitation
occurs in the South (now a less developed country). With probability ¢y
a Northern firm innovates over a Southern firm, and with probability ¢g a
Southern firm imitates a product produced by a Northern firm. Because
Southern firms only imitate, they can at best only catch up to the Northern
technology frontier, but never surpass it. Consider a scenario where South-
ern firms either have imitated only the low quality level of a good or have
imitated the high quality level as well.!?

Let ny and ng denote the measures of markets that are led by Northern
and Southern firms, which sum to one. As before, the measure of Northern
led markets is simply the measure of all markets that are not Southern led.!¢

?”LN=1—TLS (9)

In a steady-state equilibrium, the flows into Northern leadership must equal
the flows out of Northern leadership (and into Southern leadership).

LNTLs = LT N (10)

The rate of innovation is ¢+ = tyng, which is constant in a steady-state
equilibrium. Innovation stems only from Northern firms now since Southern
firms imitate rather than innovate. The rate of imitation is tgny. The flow
condition thus states that the rate of innovation equals the rate of imitation
in a steady-state equilibrium.!”

15The analysis here follows the inefficient Northern followers equilibrium in the source
paper.

161Tn the source paper, Glass (1997), the Northern led markets are termed North-South
split markets to distinguish them from North dominated markets. In Northern dominated
markets, Northern firms produce both high and low quality levels of a product, which
can occur in the all followers efficient equilibrium or the Southern followers inefficient
equilibrium. Also, Southern led markets are termed Southern dominated markets in the
source paper.

ITn general, the rate of innovation can exceed the rate of imitation if some innovation
is performed by Northern followers.
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Suppose again that two quality levels sell of each product and let f denote
the income share spent on the high quality level, with the remaining 1 — f
spent on the low quality level. In Northern led markets, each Northern
firm produces fz units of high quality output using Northern labor (ny fz
total), and each Southern firm produces (1 — f) z units of low quality output
using Southern labor (ny (1 — f)x total). In Southern led markets, each
Southern firm produces = units of high quality output using Southern labor
(nsx total).'® No production by Northern firms occurs in markets where the
South has caught up to the technology frontier.

Suppose innovation requires ay units of Northern labor (aytyns = ant
total) and imitation requires kag units of Southern labor (kagitsny = Kagt
total). Again, a larger k reflects stronger Southern IPR protection, more
resources needed to achieve a specified probability of imitation success.

Again suppose the North has a fixed supply of Ly units of labor and the
South has a fixed supply of Lg units of labor. Full employment in the North
requires labor demand for innovation and Northern production equal labor

supply.
anyt+ (1 —ng) fr = Ly (11)

Full employment in the South requires labor demand for imitation and South-
ern production equal labor supply.

kagt +ngx+ (1 —ng) (1 — f)xz = Lg (12)

Here all production in Southern led markets occurs in the South, while pro-
duction in Northern led markets is split across countries according to quality,
with low quality produced in the South and high quality produced in the
North. These two resource constraints, one for each country, determine the
rate of innovation and the measure of Southern leadership. Note in contrast
to the resource constraints for international rivalry, (5) and (6), here all pro-
duction of a product occurs in the South once imitation of the high quality
of a product has occurred.

8The product market equilibrium in Southern led markets implies all consumers buy
the high quality level, so no low quality level sells. Given the abstraction from pricing
here, the labor demand for Southern production is the same regardless of whether only
the high quality level or both a high and low quality level sell in Southern led markets,
since if the low quality level were to sell, it would be produced by a Southern firm.
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Figure Three resembles Figures One and Two by plotting the two resource
constraints, now (11) and (12), as the rate of innovation in terms of the mea-
sure of Southern led markets to determine the equilibrium.'® Like Figure
One, the Northern resource constraint is upward sloping, the Southern re-
source constraint is downward sloping, and a strengthening of Southern IPR
protection shifts down the Southern resource constraint. Thus, as in Figure
One, stronger Southern IPR protection leads to a lower rate of innovation
and fewer Southern led markets (in other words, less Southern market pen-
etration).

Unlike the case of international rivalry (where firms from both countries
innovate), here the effect of x on ng is unambiguous. Here, a greater degree
of Southern market penetration definitely involves greater labor demand for
Southern production because the low quality level is produced in the South
whenever the high quality level is produced in the South. Imitation is a catch
up process, so all quality levels below the highest produced in the South are
also produced in the South. Thus, less developed countries can count on
weak IPR protection to improve their production mix, whereas developed
countries cannot.

Solving the resource constraints for ¢ and ng and differentiating with
respect to k confirms that a strengthening of Southern IPR protection reduces
the rate of innovation

o (Ls+Ly—1)as

— = — <0 13
Ok (ay + kas)® (13)

and also reduces the measure of Southern market penetration.

ong an\ Ot
—=— =<0 14
0K (a: f) Ok (14)
Stronger Southern IPR protection absorbs resources into imitation from
production, and resources are freed from Southern production by reducing
Southern market penetration. In contrast to the result for international

rivalry, here the 2f — 1 is replaced by just f so the only way to free re-
sources from production is to shift the markets towards Northern leadership

9Figure Three drawn for previous parameters but f = % to pick a middle value and
as = 1 to have lower initial R&D costs in the South since Southern R&D is now imitation,
which should be easier than innovation.
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(since the North produces nothing under Southern leadership), which reduces
Southern market penetration.

The technology gap paper, Glass and Saggi (1998), shares the same struc-
ture as the market penetration paper, Glass (1997), at this level of abstrac-
tion. The summary here abstracts away from details such as higher prices
making the quantity sold x smaller and cost disadvantages of multinationals
relative to local firms. The technology gap paper is founded on the premise
that the level of development in the South limits the technologies that North-
ern firms can produce in the South through FDI. Northern firms can locate
their production facilities in the South only one step ahead of the Southern
technology frontier.

Thus, when a Southern firm succeeds in imitating the low quality level
of a product, it creates the knowledge base needed for a Northern firm to
produce the high quality level in the Southern country. A strengthening of
IPR protection in the South reduces the measure of markets where Southern
firms have imitated the low quality level and thus reduces the measure of
markets where Northern firms transfer the state-of-the-art technology for
production in the South. Stronger IPR protection makes imitation more
costly, which in turn impedes development of the knowledge base needed to
attract state-of-the-art FDI. Thus, less developed countries also can count
on weak IPR protection to improve the mix of multinational production they
host.

4 Foreign Direct Investment

Weak IPR protection can attract a more premium mix of FDI to less devel-
oped countries, but what about the overall flow of FDI? As with the market
penetration model, suppose innovation occurs only in the North and imita-
tion only in the South, but now allow for production to be shifted to the
South through FDI. Suppose with innovation probability ¢y a Northern firm
innovates over a Southern firm, with adaptation probability ¢r a Northern
firm moves its production facility to the South, and with imitation probabil-
ity s a Southern firm imitates the product of a Northern firm (regardless of
where the Northern firm’s production facilities are located).?

20The source paper, Glass and Saggi (1997), permits the probability of imitation target-
ing multinationals to exceed the probability of imitation targeting Northern firms due to
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Let ny, ng, and ng denote the measures of Northern, multinational, and
Southern production, which must sum to one.

ny+ngp+ng=1 (15)

The rate of innovation is ¢« = tyng and the flow of FDI into the South is
® = (pny, which are both constant in a steady-state equilibrium. In a
steady-state equilibrium, the flows into Northern production must equal the
flows out

L=®+ 150y, (16)
and the flows into multinational production must equal the flows out
b = LsNp. (17)

These conditions give the measures of Northern, multinational and Southern
firms expressed in terms of the rate of innovation, flow of FDI and probability
of imitation.

t—® ) L

ny = 7nF:_7nS:1__ (18)
Ls Ls Ls

These market measures are key for determining the demand for labor in each
country.

Suppose now only one quality level of each product sells. Each Northern
firm produces z units of output using one unit of Northern labor (nyx total),
each multinational produces x units of output using one unit of Southern la-
bor (ngx total) and each Southern firm produces x units of output using one
unit of Southern labor (ngx total). Suppose innovation requires ay units
of Northern labor (aytyng = ayt total) and imitation requires kag units of
Southern labor (kagts (ny + nr) = kase total).?! A larger « reflects stronger
Southern IPR, protection, more resources needed to achieve a specified prob-
ability of imitation success.

Finally suppose again the North has a fixed supply of Ly units of labor
and the South has a fixed supply of Lg units of labor. Full employment in

greater knowledge spillovers within a country thanks to geographic (and other measures
of) proximity.
2In the source paper, imitating multinationals is easier than imitating Northern firms.
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the North requires labor demand for innovation and Northern production

equal labor supply.
-

' ) r= Ly (19)
LS

Full employment in the South requires labor demand for imitation and South-
ern and multinational production equal labor supply.
t— &

Ls

CLNL+(

Kast + (1 — ) x = Lg (20)
These two resource constraints, one for each country, determine the rate of
innovation and the flow of FDI from the North to the South.?? The model
is specified to determine the rate of innovation and the flow of FDI since
the effects of Southern IPR protection on these variables are the most hotly
contested.?

Figure Four plots the Northern resource constraint (19) and Southern
resource constraint (20) as the rate of innovation supported for various flows
of FDI to the South.?* As before, stronger IPR protection in the South shifts
down the Southern resource constraint, leading to a lower rate of innovation
and now a smaller flow of FDI. The stronger IPR protection in the South
increases labor demand in imitation for any given rate of innovation. Thus,
the South can host less FDI. A contraction in FDI means more resources
must be absorbed into Northern production of products that would have been
produced in the South through FDI. The greater labor demand for Northern
production in turn crowds out Northern innovation due to the fixed supply
of resources in the North.

Solving the resource constraints for + and ® and differentiating with re-
spect to k confirms that a strengthening of Southern IPR protection reduces

the rate of innovation
L Ly —
O _Ustlv-wlas (21)
Ok (GN + I‘ias)

22FDI flows do exist between Northern countries and, to a much lesser degree, from
Southern back to Northern countries (reverse FDI). The focus here on one-way FDI from
the North to the South mirrors the focus of the debate on IPRs on this type of FDI.

23Tn place of the flow of FDI, the model could be solved for the extent of multinational
production np.

24Figure Four drawn for probability of imitation tg = %, which is determined endoge-
nously in the general model.
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and also reduces the flow of FDI into the South.

0P ants\ OL
8m_<1+ x >(9/€<0 (22)
Stronger Southern IPR protection absorbs resources into imitation from FDI,
and reduced FDI in turn absorbs resources into Northern production out of
innovation.

The advantage of such a simple model is that the fundamental forces at
work are clear; the disadvantage is that it is open to criticism for the absence
of further adjustment mechanisms, such as a reduction in the probability of
imitation. Allowing for more general adjustment including the probability of
imitation, the negative effect of stronger Southern IPR protection on FDI and
innovation remains.?> The key force at work is that stronger IPR protection
impinges on the resources available for FDI and consequently innovation.

The resource effects of stronger Southern IPR protection are especially
important in the presence of FDI. FDI occurs when Northern firms, who
initially hold the unique ability to produce a new design, are attracted by
the abundance of cheap labor in the South. FDI can thus act as a channel for
transmitting resource availability in the South back to the North. However,
when stronger Southern IPR protection causes the Southern labor market to
tighten, FDI also acts as a channel for transmitting resource scarcity in the
South back to the North. Resource scarcity in the North then constricts the
rate of innovation.

5 Conclusion

Here T have summarized a series of models where IPR protection influences
the equilibrium rates of innovation, imitation, flows of FDI, and measures of
markets where Southern firms produce using the best technology available.
These models share the feature that stronger IPR protection makes R&D
more difficult. The increased difficulty absorbs more resources into R&D,
leaving fewer resources for production.

Readers are referred to Glass (1998, 1997) and Glass and Saggi (1998,
1997) for the full models where the incentives for innovation, imitation and

25See Glass and Saggi (1997) for details of the complete model.
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foreign direct investment are considered. Here I have depicted only the dif-
fering assumptions and common results among these models. I encourage
readers to further explore the resource implications of IPR protection.

Empirical evidence on the effect of IPR protection on innovation, im-
itation, and foreign direct investment, such as Maskus and Konan (1994)
and Lee and Mansfield (1996), remains mixed. Controlling for all the varied
factors affecting FDI decisions is difficult. Since IPR protection varies with
development (poor countries have weak IPR, protection), many omitted vari-
ables are likely correlated with IPR protection (but lack causality). Hence
the coefficient on IPR protection may pick up the positive effects of these
variables (such as infrastructure and legal systems) on FDI.

The resource conserving benefits of weak IPR protection played an early
role in the literature. The models summarized here strive to revitalize the
efficient use of resources approach to analyzing the consequences of IPR, pro-
tection. The results surveyed here provide contrast to the theoretical results
of Helpman (1993), Lai (1998) and others that suggest IPR protection at-
tracts FDI and encourages innovation. The conclusions drawn here help
provide reasons why the positive effects previously emphasized in the theo-
retical literature have not emerged in the empirical literature. Plenty more
work remains to be done before all the complexities present can be reasonably
well understood.

In particular, the case where the South does both innovation and imi-
tation should be considered. The common path of development, increasing
IPR protection as more firms do innovation rather than imitation, should be
constructed within a model where the innovation versus imitation choice is
endogenous. Such a model would help us understand what forces cause coun-
tries to adopt stricter IPR protection in the absence of external pressure. As
mentioned in the introduction, the influence of IPR protection on licensing
decisions also remains to be explored. In each of these potential areas for
further research, efficient resource use should play a central role.
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Figure Two: International Rivalry
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Figure Three: Market Penetration
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