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Abstract: This paper theoretically and empirically analyzes the interaction of intellectual property
policy among developing countries. I extend existing North-South product cycle models where inno-
vation, foreign direct investment (FDI), and imitation are endogenous to include multiple Southern
countries, which together constitute a developing region. I assume that a Northern firm that has
invested in a Southern country faces the threat of imitation from all Southern countries within the
region. In this way, the level of FDI in each Southern country depends upon the protection of
intellectual property throughout the region. The model predicts that a unilateral strengthening of
intellectual property rights (IPRs) in a Southern country is relatively ineffective at attracting FDI
inflows. However, a uniform strengthening of IPRs throughout the developing region, such as the
TRIPS agreement required, successfully stimulates FDI into all countries in the region. Using panel
data from 47 developing countries from 1970-2010, I test the predictions of the model empirically. 1
provide evidence that the response of FDI to strengthened IPRs in a particular developing country
depends upon the level of protection in neighboring developing countries. I argue that this anal-
ysis suggests a powerful justification of the TRIPS agreement as a harmonization of IPRs among
developing countries, which successfully stimulates FDI inflows into developing countries in a way

that a unilateral policy reform could not.
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1 Introduction

In developed countries, intellectual property protection poses a familiar, and extensively ana-
lyzed, welfare trade-off. On one hand, protecting intellectual property incentivizes firms to under-
take the substantial costs and risk associated with R&D investment and innovation. On the other,
intellectual property rights (IPRs) grant monopoly power to the successful innovator, imposing
substantial welfare costs on consumers. However, in developing countries with limited innovative
capacity, the incentives to protect intellectual property are less clear. Indeed, despite pressure from
developed countries, developing countries have historically maintained weak IPRs in order to allow
for imitation of foreign products, and avoid the monopoly pricing that strong IPRs entail. It was
not until the trade related aspects of intellectual property rights (TRIPS) agreement, enacted by the
WTO in 1994, “require[d] Member countries to make patents available for any inventions, whether
products or processes, in all fields of technology without discrimination,”! that many developing
countries undertook substantial IPRs policy reform.

At the time, many economists argued that the TRIPS agreement benefited developed countries
at the expense of the developing world. After all, developed countries hold the majority of existing
intellectual property, and most already had comprehensive patent institutions in place prior to the
TRIPS agreement (Park 2007). Chin and Grossman (1990) and Deardorff (1992) both concluded
that strengthening IPRs in developing countries increases the market power of developed countries,
and raises prices of technology intensive goods in the developing world. The TRIPS agreement
received heavy criticism, optimized by Birdsall, Rodrik, and Subramanian (2005) declaring, “An
international community that presides over TRIPS and similar agreements forfeits any claim to
being development-friendly.”

However, so called North-South international product cycle models, beginning with Lai (98) and
more recently Jakobsson & Segerstrom (2012) and Branstetter, Fishman, Foley, and Saggi (2007)
(henceforth BFFS), have emphasized the dynamic benefits of strengthened intellectual property
protection in developing countries resulting from endogenously determined foreign direct invest-
ment (FDI) inflows. That is, in these models, firms in developed countries internalize the risk of
imitation when considering FDI in a developing country. By strengthening their IPRs, a developing
country reduces this imitation risk, thereby stimulating FDI inflows and industrial development. In
principal, these dynamic benefits can overcome the welfare losses resulting from reduced imitative
activity.

Empirical work, such as Lee and Mansfield (1996) and BFFS (2007), has indeed found that
strengthened IPRs in developing countries are associated with increased FDI inflows, corroborat-
ing theoretical predictions. As an illustration of this relationship, Figure 1 plots the average FDI
inflows and intellectual property index (IPI) created by Ginarte and Park (1997) of the 47 devel-
oping countries used in this paper’s empirical analysis from 1970-2010.2 These averages have been

normalized to their 1970 value. The figure shows both the substantial strengthening of IPRs in

ITRIPS agreement transcript. Article 27.1
2Explained in detail in Section 3



developing countries resulting from the TRIPS agreement, and the corresponding increase in FDI

flows into the developing world.

Figure 1: Average IPRs and FDI inflows

0 -

1970 1975 1980 1985 1990 1995 2000 2005 2010
Year

However, while existing literature has provided theoretical and empirical rationale for a devel-
oping country to strengthen IPRs, it has not satisfactorily explained why an international IPRs
agreement, such as TRIPS, is desirable. After all, developing countries have always been free to
institute stronger IPRs. If it is indeed in their best interest to do so, an international IPRs agree-
ment forcing this reform seems unnecessary. Some economists, such as McCalman (2001), have
emphasized that the TRIPS agreement, to a large extent, may have been designed to harmonize
IPRs among developed and developing countries.> However, Grossman and Lai (2002) note “The
arguments for harmonization are not always clear, but they seem to be based on a desire for global
efficiency. Yet it is hardly obvious why efficiency should require identical policies in countries at
different stages of economic development.”

This paper seeks to fill this gap by demonstrating that a natural extension of existing inter-
national product cycle models provides a novel justification for international IPRs agreements like
TRIPS. Following BFFS, I develop a North-South product cycle model where innovation, FDI, and
imitation are all endogenous. Innovation of a new differentiated product requires R&D investment,
and is assumed to occur only in the developed North. Northern firms that have innovated suc-
cessfully have the option to become a multinational corporation (MNC), and shift production to

the South in order to use relatively cheap Southern labor. However, as in BFFS, Southern firms

3McCalman ultimately concludes that such patent harmonization benefits most developed countries at the expense
of developing countries



can engage in costly imitation of a MNC’s product, which allows the Southern firm to produce
the product directly, and price the MNC out of the market. Northern firms, then, must weigh the
increased operating profits of becoming a MNC against opening themselves to the risk of product
imitation. IPRs policy in the South is assumed to affect the cost of imitation. As BFFS concluded,
by strengthening IPRs, the Southern country reduces the rate of imitation, inducing increased
MNC activity, and industrial development in the South.

I extend the BFFS product cycle model in two key ways. First, I consider the South not as a
single, independent country, but as a developing region comprised of, at least, two countries. Im-
portantly, Northern firms that have innovated successfully now endogenously decide both whether
to become an MNC, and which Southern country to produce in. Second, I allow Southern firms
to target both MNCs in their home country, and MNCs in the other developing countries in the
region for imitation. I argue that the ability of a Southern firm to imitate a product depends on its
proximity to the production process. Intuitively, the greater the distance between production and
the imitating firm, the more difficult it is to attract labor familiar with the production process, and
gain production know-how. Reflecting this, I assume imitation of a foreign MNC is more costly
than imitation of a home MNC. Crucially, the threat of imitation facing a MNC is no longer deter-
mined solely by the IPRs policy of a single developing country, but depends on the IPRs policy of
all countries in the region. In this way, a Southern country controls only a portion of the imitation
risk MNCs in their country face, and thus, is unable to effectively attract FDI through a unilateral
strengthening of IPRs. However, a reciprocal strengthening of IPRs policy among all developing
countries in the region, as TRIPS required, allows all countries in the region to enjoy increased FDI
inflows.

Furthermore, using panel data from 47 developing countries from 1970-2010, I test the predic-
tions of the model empirically. Specifically, I will examine the main finding that FDI inflows into
a developing country depend not only on IPRs policy in that country, but also on IPRs policy of
other developing countries in the region. I provide evidence that, prior to the TRIPS agreement,
this relationship was indeed present, and of practical importance to developing countries. However,
I show that after the TRIPS agreement took effect, this relationship diminished substantially. I
argue that these findings provide a powerful rebuttal to the criticisms levied against the TRIPS
agreement; by harmonizing IPRs policy among developing countries, the TRIPS agreement suc-
cessfully stimulated FDI inflows into developing countries in a way that the IPRs policy of a single
developing country could not.

The rest of the paper is organized as follows: Section 2 develops the theoretical model and
provides a numerical example. Section 3 describes the data and displays the empirical results.

Section 4 concludes.



2 Theory

The international product cycle model developed in this paper builds upon Grossman and
Helpman (1991b), Helpman (1993), Lai (1998), and Branstetter, Fishman, Foley, and Saggi (2007)
(BFFS). The exposition of the model follows BFFS most closely.

The model considers a continuous, infinite time horizon. There are three countries - one devel-
oped or Northern country (N), and two developing or Southern countries (S) and (S’) constituting

a developing region. For simplicity, countries S and S’ will be ex ante identical.
2.1 Preferences

The three countries are populated by L; homogenous agents (i = N, S, S’) each with identical

instantaneous utility functions given by a standard CES aggregator:

U= 706 P n(D(r))dr (1)
where .
1/a
D= x(7)dj 0<a<l, (2)
J oo

where z(j) is consumption of variety j, and n is the total number of varieties available in the
economy. Complete credit markets are assumed. Agents maximize (1) subject to the lifetime

budget constraint:

/ D B(r)dr = / D 1(r)dr 3)
t t

where I(7) denotes instantaneous income, and E(7) denotes instantaneous expenditure.
As is standard, optimization yields demand for each differentiated variety of:
Ep(j)—€ 1
(1) = EPU)

)= —pizem =17, >1 (4)

Here, time subscripts are dropped for convenience, and € denotes the elasticity of substitution

between any two differentiated products. P denotes the price index, which is defined as:

n
1

P=[ [ o)) (5)

0

Furthermore, the intertemporal expenditure rule is given by:

Z=rep (6)



Following Grossman and Helpman (1991b), I will normalize E(t) = 1 for all ¢, implying r(t) = p in

equilibrium.
2.2 Firms & Market Structure

Labor is the only factor of production, immobile across countries, and supplied inelastically. At
any point in time, a Northern firm may enter the market by innovating a new differentiated product
variety, with certainty, by employing % units of labor in R&D, where ay is an exogenously given
productivity parameter, and n denotes the number of products available in the global economy.
As in Lai (1998), the labor requirement of innovation is decreasing in n. Since n is equivalent to
the number of successful innovations in the North, this assumption captures the positive spillovers
generated from past innovations, and the “stock” of production knowledge in the North. After
innovation, I assume one unit of Northern labor can produce one unit of any differentiated variety.
Therefore, Northern firms exhibit increasing returns to scale with innovation cost ¢y and total cost
Cy given by:

WNAN
CN =
n

Cn(z) = w]\;aN + wnz (7)

Upon successful innovation, a Northern firm may choose to set up a multinational corporation
(MNC) in either country S or S'. A MNC is owned by agents in the North, but uses Southern
labor for production. I assume no additional fixed cost to setting up a MNC in either developing
country. However, following BFFS, a MNC must employ 6 > 1 units of Southern labor to produce
one unit of any differentiated product.* Intuitively, this assumption is designed to capture the
relative unfamiliarity of a MNC with a foreign labor force, and foreign production environment.
Therefore, the marginal cost of production of a MNC in either southern country (denoted by MS
and MS’) is given by:

meps = Owg mepg = Owg (8)

Southern firms cannot innovate new product varieties directly. Instead, Southern firms may
imitate an existing product variety that is produced by a MNC in either S or S’ by employing the
requisite amount of labor in imitative R&D.? Thus, the total number of products in the global
economy n are divided into 7 distinct product categories: goods produced in the North (ny), those

produced by MNCs in either Southern country (nrs & npss), products successfully imitated from
a MNC at home (ngs & ngg/), and finally products imitated from a foreign MNC (nggs & ngrg):

n=ny-+ns+ng (9)

Where ng =nys +nss +nggr & ng =npys+ngig + ngrg (10)

The fixed R&D costs associated with each of the four possible channels of imitation are given

4One could consider distinct 6; for S and S’ in order to capture relative productivity of southern labor forces.
5For simplicity, the current version does not allow for imitation of Northern firms directly.



by:

__wgass __wgsagg _ Wgragrg _ Wgragrg
css = , Css = , Cyry =, Cgig = (11)

ns ns ng ng
Where cgg denotes the cost of a firm in S imitating a variety produced by a MNC in S’. Analogous
to (7), the labor requirement for imitation is decreasing in the number of products that a country
knows how to produce (ng and ng/). Importantly, I assume that imitation of a variety produced in
the neighboring developing country is more difficult than imitation of a variety produced at home,

as given by the exogenous difficulty, or distance, parameter . That is,
assr =7ass, ag's =7vass Y =1 (12)

The IPRs policy of S and S, the central focus of this paper, enters the model through ags and
agrg. A strengthening of IPRs in country S makes imitation more costly by increasing agg, and
therefore, agg/. Intuitively, when a country strengthens IPRs, both channels of imitation become
more costly, but remain possible.

Before a variety has been imitated, the Northern firm, or associated MNC, has monopoly power
over that good, i.e the good is under full patent protection. Given the form of demand (4), the
profit maximizing price of a monopoly firm is a constant mark-up over marginal cost of é:

WN Qwg Owg:
PN=—  PMS=——  PMS§ = (13)
« @ «

After a product has been successfully imitated by either S or S’, I assume that one unit of
Southern labor can produce one unit of that product, and that competition between the MNC and

the Southern firm producing the good will drive the price down to the marginal cost of the MNC:6

pss = bws psis =0ws pgs =0ws psg = Ows: (14)

Notice that, in order for the above prices to be optimal for southern firms, they must be lower
than the unconstrained monopoly price of %5 and % Otherwise, a Southern firm could charge
its optimal monopoly price and still price the MNC out of the market. To rule this out, in what

follows I restrict attention to the case of:

ws

w wgr wgr
Pwg < 75, Bwgr < 75, Pwg < 75, Qwgr < (15)
e} @ @
Equivalently,”
fa <1, fa<2 ga<?¥ (16)
wg ws

In addition, note that, in terms of price, there are two relevant categories of imitated goods:

SFor simplicity, once a MNC’s product has been imitated, I assume they cease production rather than producing
at zero variable profit

" Although this does place a restriction on the size of the Southern countries relative wage, for the o and 6 used
the numerical examples presented in the paper, these restrictions do not bind.



those imitated from a MNC located in country S, and those imitated from a MNC located in

country S'. Using the demand equation (4), relative demand for any two products is given by:®

Using the pricing equations (13) & (14), we can derive the relative demand of varieties within all

product categories: Those in fixed proportion,

ISs o Xgrsr . a_e (18)

TMS Tms

Trss! . rs's — (19)

€Tgrs Tss

and those that depend upon relative wages across countries,

XSS! _ [aws/}*ﬁ xrsrs _ [aws}*e (20)
TyMmS ws Tr s wg’
TS _ [“’S’r rss _ {wsr (21)
Tss ws xTsrsr wgr
fas _ [Owsye s r0ws) (22)
TN WN TN wN
LN:[“’N ]’6 IN :[ N r (23)
TSS fawg Tgrg Qawg

2.3 The Product Cycle & Balanced Growth Equilibrium

Define the endogenous rate of innovation (new product introduction) in the North by:
n
= — 24
9= (24)

Northern firms set up MNCs in either country at endogenous rates:

n Ny
b5 = —2 g =2 (25)

nn nN

Here, the ¢’s represent the rate of technology transfer from the North to the South, and will be
interpreted as the rate of FDI into Southern countries. A higher ¢ means more production in the

South, and a larger stock of Southern production knowledge. Hence, in the model, the FDI rates,

8This assumes a Southern country can export an imitated product back to the North despite patent protection in
the North, reflecting the substantial market for “knock-offs”.



¢i, are closely connected to industrial development in the South.
Finally, define the endogenous rates of imitation of a home MNC:
nss ng's

pss = ——, Jsgr = (26)
nas s

and endogenous rates of imitation of a foreign MNC:

_ ngg NS
pss = y Msrs =
nas nums

(27)

Note that, while imitation of a home MNC does not add to the number of products produced in
either Southern country (ng & ngr), it will reduce the products price (14)-(16). On the other hand,
imitation of a foreign MNC shifts production from one Southern country to the other, affecting ng
and ngr.

Following BFFS, I study a balanced growth equilibrium in which all product categories grow
at the same, constant rate g:

n o Ny

g = — = =
n nn nyms nys nss nss nss nsgs

nMs st NSs | Ngigr  Ngrs | NSy

(28)

Using this balanced growth condition, and the definitions of the seven endogenous rates of
innovation, FDI, and imitation (24)-(27), we can display the relative size of product categories,

which will constant in equilibrium:

nys _ ¢s nys _ bs (29)
nN g’ nN g
nss _ Hnss ngsr _ Hss’ ngs _ Hns's ng: g _ s s (30)
nMs g’ nas g’ nMs g’ nyms g
and finally, the relative share of total porduction across countries:
n ’ ’ ngqr / / 1Qr ’
ns _ ¢s n CZ)S!éSS n Ps /;SS ’ ns _ bs | 9s ,U2S s ¢SM2S s (31)
nN g g g nN g g g
ns  gps + Qsipusrst + Pspisrs (32)

ns  gbs + dspss + dsipss

2.4 Flow Profits, Present Value of Firms, & Relative Wages

Using marginal cost, and the pricing equations (11)-(14), flow, or instantaneous variable profits
of all firm types, denoted by 7, can be written as:
(1—-a)wy

v = (pny —wN)TN = N (33)



1 — a)fwg 1— a)fwg
s = (pms — Ows)xps = (a)xMSa ™S = (a)SxMS’ (34)

Similarly, for imitating Southern firms:

TSSs — (PSS — ws):psg = (0 — ].)wsafss, TSrsr = (9 — ].)U}S/IES/S/ (35)

ss = (pssr — ws)rss = (Qws —wg)rss, e = (Qws —wg)rs s (36)

Since neither Northern firms, nor Southern firms that have successfully imitated a product face

the threat of imitation, their present discounted value (PDV) is given by:

N
VN = (37)
p+g
TSS TSS! TS's TS/
Vs = , Vegr = , Veig= , Vog = (38)
p+g p+g p+yg p+g

where p is the continuous time discount factor as in (1), and g is the rate of product innovation.
Intuitively, the PDV of all firms decreases in the rate of innovation since each new differentiated
product reduces the market share of existing firms.

Since MNCs in either country face the risk of imitation, and successful imitation eliminates all
future profits of an MNC, the expected PDV of MNCs is:

TS
p+pss + pgist + g’

TMS
p+pss+pss+9

Vs = Vs = (39)

Furthermore, since a Northern firm may choose to become a MNC in either Southern country

with no additional fixed cost, in equilibrium, we must have:
Virs = Vv = Varsr (40)

Using (37) and (39), condition (40) delivers:

TMS 1ss + [s'g TS Hs's + [Lss

=1+ =14 ST SS (41)
TN p+g TN ptyg
™S _ P g+ pss +pss (42)
™S Pt gtusstpss
Substituting in for flow profits (33) and (34), we have:
Owg 11— g1
WMSZ[UJS] SN wl:gl+uss+ﬂss I (43)

TN WN wg p+g



Similarly,

WN _ 0{1 4 B + MSS’} o (44)
wer Pty
Since 5—; = %;"—Ji, from (43) & (44):
ws _ [p+9+u3/5/+u35/]51 (45)
wg p+ g+ pss + ps's

Focusing first on the Northern wage relative to Southern wages, (43) and (44), we see that both
are strictly increasing in the rates of imitation that target MNCs in their country. For example,
a Northern firm considering becoming a MNC in country S internalizes the risk of imitation not
only from firms in country S (ugg), but also from firms in country S’ (ugs). When this combined
risk is high, FDI rates into country S will fall, lowering labor demand in country S and reducing
wg until condition (40) obtains. In other words, attracting FDI inflows is critical to maintaining a
healthy relative wage in Southern countries.

This insight highlights the main argument of this paper; even if a Southern country’s government
wishes to use IPRs policy to attract FDI, the policy’s effectiveness depends on the IPRs policy of
the neighboring Southern country. For, as discussed in section 2.2, IPRs policy in country S dictates
the cost, or labor requirement, of S firms imitating both MNCs in S (at rate pgss) and MNCs in
country S (at rate pgg/). However, IPRs policy in S’ controls the cost of S’ firms imitation (at
rates pgrsr & pgrg). Therefore, the FDI inflows into a particular Southern country depend on both
the IPRs policy of that country, and the IPRs policy of the neighboring Southern country.

Finally, via (46), note that the relative wage of the Southern countries is controlled by the
relative attractiveness, and hence, relative levels, of FDI in the two countries. Since the countries
are ex ante identical, if both countries institute the same IPRs policy, their imitation rates equalize,

and their relative wage collapses to one.
2.5 Free entry and Labor Market Clearing’

In order to close the model, we need to derive the equilibrium conditions that pin down the
seven endogenous rates of innovation, FDI, and imitation that determine the balanced growth
equilibrium (g, ¢s, s, piss, Uss’, psrs:, and pigrg).

Free entry into innovation and imitation of a home MNC is assumed. That is, the fixed cost of

innovation and imitation of a home MNC must exactly offset the PDV of profits:
ey =VN, css=Vss, cggr= Vs (46)

However, as the following proposition demonstrates, we need to account for the possibility that
the PDV of profits from imitation of a foreign MNC will not offset the R&D cost.

9This section remains a work in progress
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Proposition 1: 1If v > 1, the relative wage restriction in (16), and the free entry conditions of
(46) hold, then in equilibrium:

(i) The conditions Vggr = cgg & Vsrg = cgrg cannot simultaneously hold,

(ii) With w; > wj, we have Vj; < ¢;;.

Proof: Without loss of generality, suppose wg > wgs in equilibrium. Since v > 1, we have
css < Cggr.
(Case 1): wg = wg:

From (14), pss = pssr = Owg, which immediately gives xgs = zgg by (17). Thus, noting that
all S firms share a marginal cost of wg, from (35) and (36) we have mgs = mgs/, which implies
Vss = Vssr by (38).

Using free entry (46), we have cgg = Vog = Vg < csgr
(Case 2): wg > wgr:

Since S firms share a marginal cost of wg, all S firms share the same maximization problem,
and optimal monopoly price of p* = “2. However, since they face competition from MNCs, by
(14), pss' = Owgr < pss = Ows.

Using the relative wage assumption in (16), we have that pggr < pgs < p*. Since all S firms
have identical profit at any given p, and, given CES demand, monopoly profits are monotonically
increasing on the interval [0, p*], we have that Vgg > Vggr

Again using free entry (46), we have Vggr < Vgg = cgs < cgsr B

The above proposition shows that, in any equilibrium, the cost of imitating a foreign MNC will
exceed the expected PDV of profits for at least one Southern country. To allow for this, the free
entry conditions of imitation of a foreign MNC must include a non-negativity (or complementary

slackness) condition:
Vssr < cssry (cssr — Vss)puss: = 0, Vors < csrg, (csrs — Verg)psrs =0 (47)

In what follows, I will, without loss of generality, restrict attention to equilibria in which wg >
wgr. Using (ii) from proposition 1, this restriction allows setting pgss = 0, and reduces the number
of unknown growth rates to six.

Rearranging (7) and (11), we obtain expressions for wages in terms of innovation and imitation

costs:
WN  CNMASS (48)
ws nscssan
wN . CNTagrs’ (49)

W' N§ICsIgIaAN

11



ws  €5sNsag’s (50)
wgr  asscsigng

Using free entry to substitute expressions for PDV of profits (37) & (38), and again for flow profits

(33)-(36), we obtain from (48):
N ass l—a xn

l=—— — 51
ng any a(f —1) zgs (51)
Similarly, (49) & (50) become:
n asgg’ 1 -« N
1= 52
ng any a —1)zgg (52)
ng ass 9% -1 Tss
1= (53)
ns asrs 0—1 wzgg
Finally, substituting relative demands (18)-(23):
1= oo (0 Dot o e (54)
n agss (1 —a)f Lwg
L _ e an (6 — 1)l {ri (55)
n agg (1 — a)@f wgr
ng a [ws] -
1=-—L55 g (56)

ng agrg 0 —1

Upon substituting for relative product sizes and relative wages (recalling that pgs = 0), equa-
tions (54)-(56) provide the first three equilibrium conditions, resulting from free entry. The final
three equilibrium conditions come from labor market clearing (LMC) conditions in the three coun-
tries (N, S, & ).

Since labor in the North is used for innovation and production, the Northern LMC condition is
given by:

Ly = %Vh +nNTN (57)

Using the free entry into innovation condition (46), we obtain an expression for xy:

wyay _ (1 - a)wy ana(p+g)
= == 58
n ap+g) N TN i —a) (58)
Plugging into (57), we have:
ny ana(p +g)
Ly = _— 99
N =ang+ n (l—a) (59)

Labor in Southern countries is used for imitation, production of varieties owned by MNCs, and

production of successfully imitated varieties. Since S will not engage in imitation of foreign MNCs,

12



the LMCs for S and S’ are:

ass .
Lg = s ngs + Onyrsryps + nssrss (60)
aS/ . a 1St
Ly = " Zhgs + 2 hgg + Onysaars + ngistss + ngstss (61)
ng ng

Once again using free entry conditions (46) to derive expressions for product demands, we

obtain: ( )
n + assn n
Ls =agsg 53 + Py [ 55755 + QOAECLSSiMS} (62)
ng 0—1 ng ng
ns's ngrg as'smng: g eaeaS/S’ nars as'sng's 1
Lg = agsg +agsg—"+(p+ )[ (63)
ng ng @—-1ng 6-1 ng ns 9[&} 1
UJs/

Upon substituting for relative product sizes and relative wages, (54)-(56), (59), (62), & (63)
provide six equilibrium conditions in the six endogenous growth rates that determine the equilib-

rium of the model.

2.6 Equilibrium Price Index and Welfare

0

Rewriting the price index given by (5), common across countries'®, we obtain:

1— 1— 1— 1— 1— 1— 1—
P = NNPN ‘+ nMSpM§ + nMS’pM§/ + nSSPSSE + nS’S/ps/§/ + nS’SPs!g? (64)

Multiplying through by © yields:

1
IN 1_¢ TMS 1-c | MMS 1-c | MSS ¢ NS 1 | NS 1|1
pP= [7PNE+ o Pus e T e L i T

ni-« (65)

By substituting in for all prices, and dividing by wages, we obtain an expression for the real
wage, or purchasing power, of each country, which will be used as measure of welfare.

1\1-¢ y 7] 1—e¢ ;70 s\ 1—€ , 0 1—e T N\ 1—e€ 61
WN {niN(i) +”MS( ws) RTE ( ws) +nss+nss( ws) LT ( ws) } T
P n \«a n \qwy n Qw N n WN n WN
(66)

1

w n l-e n O\1—¢ npyg /Ows\17¢ n ng nsrs (Bwg \1—€] =
ws [N(M\/) " MS( ) n MS( s) i 55 + S'S pl—e ss( S) } T
n aws n n wg

aws

n

(67

(67)

1OWith the addition of iceberg trade costs, we have three, country specific price indices. For now, trade costs have
been omitted for simplicity.
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Note that the bracketed term is constant in equilibrium, while n grows at the rate of innovation,
g. In this way, we can decompose our welfare analysis into the short and long run. In the short
run, production allocation and the price mix determine each country’s purchasing power. However,
in the long run, the rate of innovation is the dominant determinant of welfare.

Importantly, in terms of long run welfare, the incentives in developing countries are aligned.
Both have an incentive to encourage Northern firms to shift production out of the North, freeing up
labor for innovation, and increasing g. To improve short run welfare, the two developing countries
compete to bring production to their country (both through FDI and imitating foreign MNCs).
However, as mentioned above, the ability of a Southern country to attract FDI through IPRs policy
depends crucially on the IPRs policy of its neighbor. As the numerical example below illustrates,

a unilateral increase in IPRs by a Southern country cannot efficiently accomplish both welfare goals.
2.7 Numerical Example

The following example is designed to compare the effects of a unilateral strengthening of IPRs
in one developing country, to an equivalent strengthening of IPRs in both developing countries si-
multaneously. The later case can be thought to roughly correspond to a reciprocal IPRs agreement,
such as TRIPS. Several values of v, the parameter dictating the relative difficulty of imitating a
MNC at home or abroad, are explored.

Since we are focused on the wg > wg case, I only consider unilateral IPRs policy reform in
country S. The system of six equations, (54)-(56), (59), (62), & (63), in six unknowns is solved
numerically using the following parameter values: a = 0.5, ¢ = 2, 6 = 1.3, ay = 1.5 p = 0.01,
Ly =300, Lg = 150, Lgs = 150.1

The first column in Table 1 provides a baseline scenario where intellectual property protection
in the Southern countries is weak, and identical. Notice that, with weak IPRs, the risk of imitation
prevents significant FDI flows, and 88% of all products are produced in the North. Production
soaks up Northern labor, leading to a relatively low rate of innovation, with ¢ = 106.4.

The second column in Table 1 shows the effects of a uniform strengthening of IPRs in both
developing countries. With the risk of imitation substantially reduced, significant FDI flows reduce
the proportion of goods produced in the North to 42% and allow for a much higher rate of innova-
tion. Notice that the reciprocal strengthening of IPRs accomplishes both welfare objectives of the
Southern countries: industrial development leads to higher real wages (short run), and a higher
rate of innovation (long run).

The final three columns show the effects of unilateral IPRs policy reform in country S, under

1)\ atlab files available from author upon request.
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Table 1: Numerical Example

ass =05 | aggs =0.7 | ass =0.7 | ass =0.7 | ags =0.7
asrg = 0.5 | agrgr = 0.7 | agrgr = 0.5 | agrgr = 0.5 | agrgr = 0.5
N =1 ~=115 | =13
% 0.88 0.42 0.88 0.81 0.74
”% 0.03 0.25 0.03 0.07 0.13
”]‘Z S 0.03 0.25 0.03 0.03 0.04
s 1 1 1 1.71 2.4
nS/
&8 1 1 1 1.22 1.35
Wg
N 2.79 1.5 2.79 2.15 1.81
ws
N 2.79 1.5 2.79 2.62 2.44
Wg
Real wg 0.23 0.39 0.23 0.30 0.35
Real wy 0.23 0.39 0.23 0.25 0.26
o 106.4 141.3 106.4 110.2 115.2

three different values of v. Focusing first on the middle column, representing the extreme case
where imitation of a foreign MNC is no costlier than imitation of a home MNC (y = 1), we see that
the policy reform in S has no impact on the global economy. Intuitively, the reduced imitation risk
in S should encourage FDI inflows into S, leading to a higher wage in S. However, as soon as wg
exceeds wgr, imitation of a MNC located in S is more profitable than imitation of a home MNC for
country S’. Since v = 1 equalizes the imitation costs, S’ firms shift all imitation efforts to target
MNCs in S, driving the relative wage in S and S’ back to one. In other words, the risk of imitation
from S’ firms prevents all potential increases in FDI inflows into country S, rendering unilateral
IPRs policy useless.

The final two columns illustrate that, even with a more realistic v > 1, the threat of imitation
from S’ firms offsets much of the potential increases in FDI into country S. However, since imitation
of a foreign MNC is now more costly than of a home MNC, profits from imitating a MNC in S must
exceed profits from imitating a MNC in S’ before S’ firms begin to imitate foreign MNCs. That is,
while S does enjoy some increased FDI inflows and a higher wage, the magnitude of these benefits

are effectively capped by the threat of imitation from S’ firms.
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3 Empirical Analysis

This section will empirically test the two main implications of the theoretical model developed
in this paper. First, the widely accepted view that strengthening IPRs in a developing country
stimulates FDI inflows into that country. There is a substantial empirical literature documenting
this relationship, such as Lee & Mansfield (1996) and BFF'S (2007), and the mechanism has become
standard in international product cycle models. Second, I will test the novel hypothesis that the
effectiveness of a country’s IPRs policy, in terms of FDI inflows, depends upon the IPRs policy of
other developing countries in the region. To my knowledge, this paper is the first to empirically

investigate this relationship.
3.1 Data

This empirical analysis utilizes panel data for 47 developing countries, listed in Table 2 below,
from 1970-2010.

Table 2: Developing Countries in the Sample

Argentina FEcuador Nigeria
Bangladesh Gabon Pakistan
Benin Ghana Panama
Bolivia Guatemala Paraguay
Botswana Guyana Peru
Brazil Honduras Philippines
Burkina Faso India Rwanda
Burundi Ivory Coast Singapore
Cameroon Kenya South Africa
Central African Republic Madagascar Sri Lanka
Chad Malawi Togo
Chile Malaysia Uruguay
China Mexico Venezuela
Colombia Nepal Zambia
Congo, Rep. Nicaragua Zimbabwe
Costa Rica Niger -

To measure IPRs, this analysis uses a country specific intellectual property index (IPI) created
by Ginarte and Park (1997). The index considers five broad categories of patent protection: dura-
tion of patent protection, breadth of coverage, provisions for loss of patent protection, enforcement
mechanisms, and membership in international patent agreements. Based on these five categories,
intellectual property protection in each country is scored from zero to five. IPI values are provided
quinquennially (every five years) from 1970 to 2010.

Data on real GDP per capita in thousands of 2005 U.S. dollars (GDPpc), total population in
millions (POP), secondary school enrollment as a percentage of the eligible population (School),

and net FDI inflow volume (new investment inflows less disinvestment) as a percentage of GDP
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(FDI) was collected from The World Bank’s “World Development Indicators.”
To account for the documented sensitivity of FDI outflows from developed countries to the
business cycle (Reinhart et al 2001, Yeyati, Panizza, and Stein 2007), I will use a five-year moving

average of net FDI inflows as my measure of FDI. That is,

L 2
FDL; = » =FDI, ;
j=t—2
To simplify notation, the moving average of FDI will henceforth be denoted as FDI. The moving
average approach limits the affect of temporary economic conditions in developed countries, while
capturing the trend of FDI inflows over time. Given that IPI values are provided every five years,
a five year moving average seems the natural choice.

In order to empirically test how FDI inflows into a country depend on the IPRs policy of other
developing countries, for each country (i) in the sample, I will determine a “regional group” (g) of
neighboring countries. There are many possible approaches to defining these groups - e.g. countries
within a certain distance of country (i), or country (i)’s largest trading partners e.t.c. As a natural
first attempt, I will define a country (i)’s regional group as all countries that share a border with
(1).'? Given this definition, for each country (i) belonging to group (g), IPI_; , will denote the
average value of IPI among countries in group (g), excluding country (i). That is, IPI_; , gives the
average IPI value of country (i)’s contiguous neighbors.

Table 2 displays summary statistics for the variables, pooled across time periods in the sample,

used in this empirical analysis.'?

Table 3: Summary Statistics
Variable Obs Mean Median Std. Dev. Min Max

FDI 283 1.698  1.043 2.197 -5.150 16.91
GDPpc 283 1.876  0.723 2.219 0.116 13.56
POP 283 63.06 11.20 207.5 0.726 1338
School 283 42.66  40.50 25.24 1.700 99.71
IPI 283 2.007  1.817 0.870 0.588 4.675
1PI 283 1.990 1.833 0.799 0.669 4.046

3.2 Regression Specification and Collinearity Diagnostics

Existing theory suggests that FDI inflows into a country are generally a function of the country’s
level of industrial development, the size and skill of its labor force, and geographical characteristics.
Throughout the analysis, real GDP per capita is used to proxy a country’s level of development,

and secondary school enrollment is used to proxy the average skill of the labor force.'* Country

12Currently investigating a robustness check using trade flows to determine a country’s group

13For many countries in the sample, secondary school enrollment data is missing for some time periods, reducing
the number of observations.

HSecondary school enrollment is not an ideal measure of labor skill, or more generally, human capital stock.
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fixed effects are employed to control for relevant, time-invariant geographical characteristics (e.g.
landlocked country). Furthermore, year dummy variables will be included to control for spuri-
ous correlation resulting from common time trends among variables. Throughout the analysis,
heteroskedasticity robust standard errors are used.

The baseline finding in the literature that strengthened IPRs are associated with increased FDI

inflows will be evaluated with the following regression specification: (Hy : 84 = 0)

FD[Z'gt =B+ ,BlGDPpCZ‘gt + 52POPigt + BgSchooligt + 54IPIZ‘gt + ¢ + o + €igt (1)

The hypothesis that FDI inflows into country (i) correspond to, not only IPRs strength in
country (i), but also IPRs strength in neighboring countries will be evaluated using: (Hy : v5 = 0)

FDlIigt = v +11GDPpcig; + v2POPig; + v3Schoolige + val Pligy + 51 P1_igr + b + Xy + uigr  (2)

Regression (2) does not suffer from the common form of endogeneity in free-riding, or peer
effects, estimation dubbed the “reflection problem” in Manski (1993). The reflection problem
arises when the outcome variable of observation (i) is specified as a function of the outcomes of
(i)’s peers of group members. Since this relationship must hold for all observations, the regression
exhibits simultaneity, and, in many cases, is not identified.

Despite avoiding the reflection problem, there is reason to believe that a country’s IPRs policy
is related, at least to a degree, with the IPRs policy of its neighbors. That is, it is possible that
IPIL;y & ﬁ_igt are significantly collinear, since they both, on average, have increased over time.
Such collinearity seems particularly likely in the years following the TRIPS agreement as many
developing countries strengthened their IPRs sharply in the years following TRIPS. While this
is not a case of perfect multicollinearity, leading to a loss of identification, even with significant
partial collinearity among regressors, inference may be unreliable. Intuitively, if IPI;y & W,igt
are highly collinear, there are relatively few observations available to estimate the affect on F'DI;y;
when they differ. This lack of observations leads to inflated variance, and thus standard errors, of
coefficient estimates. (Greene 1997).

The two figures on the following page show a scatter plot and OLS linear fit of all observations
of IPI and IPI in the sample. Although clearly correlated, there does appear to be a substan-
tial amount of variation to exploit. When the entire sample is included, the R? = 0.597 suggests
approximately 60% of the variation in IPI is explained by TPI. As expected, when the sam-
ple is restricted to pre-TRIPS time periods, the R? falls substantially to 0.266, illustrating the

standardization of IPRs policy in developing countries resulting from TRIPS.

However, with data limitations in developing countries, it is the only viable option I have found.
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In addition, a commonly used collinearity diagnostic, calculation of variance inflation factors
(VIF) for all regressors, was preformed using the unrestricted sample. The VIF for regressor k is

defined as: .

VIF, = ——;
1—- R}

Where R2 is the coefficient of determination of an OLS regression of the k' regressor on all other
regressors. Intuitively, if significant multicollinearity is present, then much of the variation of some
X} is explained by a linear fit of the other regressors. This corresponds to a Ri close to 1, and a
large VIFy. In the case of perfect multicollinearity, Ri = 1 and VIF} is undefined. In practice,
a VIFy of 10 or greater, for any k, is considered a signal of severe multicollinearity (Belsley, Kuh,
and Welsch 2004).

Table 4: Variance Inflation Factors
Variable R?  VIF
GDPpc  0.497 1.99
POP 0.061 1.07
School 0.495 1.98
IPI 0.668 3.01
IPI 0.609 2.56

As expected, the highest VIF values correspond to I PI and I PI. However, with all VIF values

well under 10, the degree on collinearity is not deemed severe.
3.3 Empirical Results

Table 5 presents results for four specifications of regressions (1) & (2). The first four columns of
Table 5 use the entire sample, while the final four columns use the pre-TRIPS restricted sample only.
In each case, two specifications of both regression (1) & (2) were estimated: one with year controls
included, and one with year controls omitted. Recall that the assertion that IPRs in country (i) have
no affect on FDI inflows into country (i) can be tested with Hy : 54 = 0 in regression specification
(1). The hypothesis that stronger IPRs of country (i)’s neighbors is associated with increased FDI
inflows into country (i), will be evaluated against the null hypothesis of Hy : 75 = 0 in regression
(2).

Focusing first on regression (1), we see that the coefficient on IPI is positive and statistically
significant in all four specifications. That is, we can confidently reject Hy : 84 = 0, and conclude
that stronger IPRs in a developing country are associated with higher FDI inflow into that country.
Unfortunately, since FDI occasionally takes negative values (more disinvestment than investment
into a country), the convenient elasticity interpretation of coefficient estimates provided by a log-log
specification is not available. However, given that the median country in the sample has an net
FDI inflow as a percentage of GDP of 1.043, and an IPI value of 1.817, the coefficient estimates

appear quantitatively substantial. Depending the on the specification, the coefficient estimates
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range from [0.879,1.582] and, using the most conservative estimate of 0.879, the results suggest
that an increase in IPI of 1 (55% for the median country) is associated with an increase in FDI
inflow of 0.879 (84.3% for the median country).

Table 5: Regression Results

All Time Periods (1970-2010) Pre-TRIPS Only (1970-1995)
(1) (1) (2) (2) (1) (1) (2) (2)
GDPpc 0.027 0.007 0.007 -0.004 0.137 0.050 0.057 -0.022

(0.112)  (0.126)  (0.110)  (0.127) | (0.157) (0.223) (0.153)  (0.208)

POP 0.002  -0.002  -0.001  -0.002 | 0.005  0.06  0.05  0.007
(0.002)  (0.002)  (0.001)  (0.002) | (0.005) (0.005) (0.005) (0.005)

School 0.001  -0.018  -0.009  -0.019 | -0.011  -0.002 -0.145  0.006
(0.013)  (0.019)  (0.014)  (0.019) | (0.017) (0.030) (0.017) (0.028)

IPI 1.263°  0.879**  0.876*** 0.789** | 1.405*** 1.582** 0.981** 1.343**
(0.262)  (0.352)  (0.258)  (0.320) | (0.459) (0.681) (0.483) (0.573)

IPI - - 0.590* 0.264 - - 1.231*  2.001**
(0.322)  (0.442) (0.657)  (1.080)
Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes
Year Controls No Yes No Yes No Yes No Yes
N 283 283 283 283 185 185 185 185
R? 0.277 0.310 0.287 0.311 0.123 0.150 0.143 0.198

Robust standard errors in parentheses, * p < 0.10, ** p < 0.05, *** p < 0.01

Turning our attention to the four specifications of regression (2), we see that the results are
less clear cut. Although the coefficient on ITPI is positive across all four specifications, both the
magnitude, and the statistical significance, of the coefficient estimate depend on the time periods
included in the sample. Specifically, when all time periods and year controls are included, the
coefficient is not statistically significant. In other words, we cannot reject the null of Hy : 75 = 0.
However, when the sample is restricted to the pre-TRIPS time periods of 1970-1995, the coeflicient
estimates are significant at the 10% level with year controls omitted, and at the 5% level with year
controls included.

Given the underlying economic theory, it is not surprising that the IPRs protection of neigh-
boring countries was found to be a more significant determinant of FDI inflows prior to the TRIPS
agreement taking effect. After all, the theory suggests that firms in developed countries internalize
the risk of imitation from all countries in the region in which they are considering FDI. However,
once the TRIPS agreement took effect, developing countries were given a grace period (10 years
in most cases) to adhere to the IPRs standards in TRIPS. Since all countries in the sample are
WTO members, even if a country had not yet strengthened IPRs in a given time period, there
was the expectation that the country would have to strengthen IPRs in the near future. In other

words, the TRIPS agreement may have immediately reduced, and to a degree, standardized the
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ezxpected imitation risk from all countries in the WTO, effectively incentivizing FDI inflows into the
developing world.

Using the pre-TRIPS restricted sample, the coefficient estimates of TPI appear quantitatively
substantial. Notice that they are larger than the coefficient estimate of IPI (v4), suggesting
strengthened IPRs in country (i)’s neighbors is associated with larger increases in FDI inflows into
country (i) than a equivalent strengthening of country (i)’s IPRs. Again using the median country
as a guide, an increase of 1 in the IPT of the neighbors of the median country (54.5%) is associated

with an increase in net FDI inflows as a percentage of GDP of, at least, 1.231 (118%).

4 Conclusion

Although intellectual property protection in developing countries remains controversial, recent
theoretical and empirical work has emphasized that the benefits of increased FDI and technology
transfer into developing countries resulting from strengthened IPRs may more than offset the
cost of lost imitative ability. Lai (1998), BFFS (2007), and Jakobsson and Segerstrom (2012)
analyze North-South international product cycle models and show that, under plausible conditions,
developing countries benefit from strengthening their IPRs. Empirical studies such as Lee and
Manfield (1996) and BFFS (2007) have shown that strengthened IPRs are associated with increased
FDI inflows in developing countries, providing supporting evidence for these theoretical results.

However, despite some authors arguing that these findings provide a justification for the TRIPS
agreement, the role for an international IPRs agreement in this framework is unclear. The models
only consider one developing country with the ability to set IPRs policy, and effectively attract
FDI inflows. The TRIPS agreement enters these models only as a forced strengthening of IPRs in
the South, but provides no efficiency gains over the Southern country’s ability to set IPRs policy
autonomously. In other words, a unilateral policy reform in the South is indistinguishable from a
reciprocal agreement like TRIPS in these models.

The model presented in this paper extends existing international product cycle models in order
to explicitly consider a role for international IPRs agreements such as TRIPS. I consider multiple
developing countries, and allow the FDI inflows into a particular developing country to depend
upon the collective intellectual property protection in the region. In this way, the IPRs policy
of a particular Southern country can only partially impact the imitation risk facing multinational
corporations in that country, and is unable to effectively attract substantial FDI inflows. This
understanding may, in part, explain why developing countries resisted strong intellectual property
protection prior to international agreements. In standardizing intellectual property protection
among developing countries, TRIPS assured each developing country that their IPRs reform would
be met by equivalent reform in neighboring countries. This reciprocal policy reform allows for the
benefits of increased FDI inflows to be shared among developing countries.

The empirical analysis presented in this paper provides supporting evidence for the model’s

prediction that FDI inflows into a developing country respond not only to intellectual property
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protection in that country, but also to the protection of other countries in the region. Prior to
the TRIPS agreement, this finding was pronounced and quantitatively substantial. Indeed, the
results suggest that an IPRs strengthening among a developing country’s contiguous neighbors is
associated with larger increases in FDI inflows than an equivalent policy reform in the developing
country itself. However, after the TRIPS agreement took effect, the variation among IPRs policies
in developing countries diminished substantially, and this relationship was found to no longer be
significant.

I argue that this insight suggests an interpretation of the TRIPS agreement, not as a forced
standardization of intellectual property protection in developed and developing countries, but as a
harmonization of IPRs among developing countries. After all, developed and developing countries
differ vastly in their innovative capacity, and thus, in their incentives to protect intellectual property.
However, among developing countries with limited innovation potential, these incentives are much
more aligned. As this paper demonstrates, the TRIPS agreement may have allowed developing
countries to efficiently balance the benefit of increased FDI inflows with the cost of lost imitative

ability through a collective policy action, in a way that an unilateral policy reform could not.
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