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ABSTRACT

This paper analyzes how exports and foreign direct investment (FDI) differ in affecting the
intellectual property rights (IPR) policy of an importing country faced with domestic counterfeiting
problems. We identify the circumstances in which IPR protection and private protection are
complementary. Our study also highlights the challenges of using IPR protection to fight counter-
feiting while attracting FDI, which may reduce domestic welfare.

l. Introduction

In open markets with high levels of counterfeiting
(or pirating),1 there are several fundamental issues
that consistently pose challenges for original pro-
duct developers and anti-counterfeiting (or anti-
piracy) governments.” Under what conditions will
an importing country protect the intellectual prop-
erty rights (IPR) of foreign product innovators in
order to attract foreign direct investment (FDI) and
maximize domestic welfare? Will R&D investments
by original product developers deter counterfeit-
ing, and how do they differ between exports and
FDI? Are private protection (by a product devel-
oper) and public protection (by an importing
country) complements or substitutes?’

In this paper, we present answers to the afore-
mentioned questions. We examine the IPR policy
and enforcement strategies set by the government
of a country that imports an original product and
confronts domestic counterfeiting issues. We show
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that it is Pareto-suboptimal to simply forbid coun-
terfeiting goods without launching costly enforce-
ment to punish offenders (Becker 1968). We
identify the conditions under which public IPR
protection and private protection and are comple-
mentary. We find that domestic welfare and con-
sumer surplus under an import tariff policy in the
context of counterfeiting can exceed those under
tariff-jumping FDI when the quality of counterfeit
goods is low. This exemplifies the difficulties an
importing country faces in successfully combating
domestic counterfeiting while attracting FDI.

Our study complements the recent work by Ikeda,
Tanno, and Yasaki (2021) on socially ideal IPR policy
for an importing country. There are some distinctions
between the two analyses. Tkeda et al. (2021) analyse
Cournot competition between a foreign innovator
and a home imitator. We examine Bertrand competi-
tion between the competitors in a partially covered
market with consumer heterogeneity in preferences

CONTACT Manaf Sellak @ sellak@Washburn.edu @ School of Business, Washburn University, Rm 310M Henderson Learning Center, 1700 SW College Ave,

Topeka, KS 66621, USA

"Both counterfeit goods and commercial piracy entail the unapproved duplication or dissemination of the original developers’ inventions. However, their
differences lie in the kinds of items that are exchanged. Unauthorized reproduction, dissemination, or utilization of intellectual property, including software,
music, films, and gaming, is commonly referred to as digital piracy (see, e.g. Chang and Walter 2015; Peitz and Waelbroeck 2006). This involves obtaining,
disseminating, or selling digital content illegally. Contrarily, counterfeit goods are tangible items that are manufactured to look like a brand’s name without
permission. These can include products like leather goods, watches, and perfumes. Note that the two situations involve intellectual property rights
infringement and have detrimental effects on the original developers. For a systematic review of issues related to counterfeiting and piracy and their
implications for developing countries, see Fink, Maskus, and Qian (2016). We appreciate an anonymous referee for suggesting that we focus our analysis on
counterfeit goods, which refer to infringements of trademarks, industrial designs, and patents.

2For studies on digital and software piracy effects on market outcomes, see, e.g. Slive and Bernhardt (1998), Shy and Thisse (1999), Belleflamme and Picard
(2007), and Cremer and Pestieau (2009). For issues on the competition between a copyright owner and a commercial pirate, see Banerjee (2003, 2006). The
studies mentioned above investigate issues of commercial piracy in closed economies. The study by lkeda, Tanno, and Yasaki (2021) is an exception in
analysing IPR policy in an open economy that imports an original product from a foreign monopoly.

3Lu and Poddar (2012) examine issues of accommodation or deterrence under commercial piracy and raise the interesting question of whether public
protection (by the government) and private protection (by product innovators) are substitutes or complements.

© 2024 Informa UK Limited, trading as Taylor & Francis Group
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for an original product and its counterfeit version with
a lower quality. Second, Ikeda et al. (2021) show that
an importing country’s overall welfare under Cournot
duopoly exceeds that under monopoly if the govern-
ment chooses an optimal level of IPR protection. We
find that whether or not domestic welfare under
Bertrand duopoly is higher than that under FDI
depends on the quality of counterfeit goods. Our
analysis pinpoints the circumstances in which private
protection and public IPR enforcement are comple-
mentary, implying cross-border cooperation is
required to deter counterfeiting. Moreover, we inves-
tigate the different effects of exports and FDI on the
IPR policy and enforcement strategies optimally cho-
sen by an importing country under domestic
counterfeiting.

In what follows, Section II presents a stylized
model of Bertrand competition and analyzes differ-
ences in welfare implications between import tar-
ifts and FDI. Section III concludes.

Il. The analytical frameworks and equilibrium
results

IPR and enforcement under an optimal tariff policy

We first consider a developer located in a foreign
country who exports an original product to
a country with a continuum of consumers. A home
imitator has the technology to copy the original pro-
duct. However, the counterfeit good has a lower qual-
ity of g, where 0 < g < 1. To combat counterfeiting by
raising its costs,” the foreign exporter of the original
product undertakes R&Dinvestment, r, which is
taken as a quadratic function :c,(r) = r*/2.
Domestic consumers with different valuations for
a product (either the original one imported or the
counterfeit good) are indexed uniformly over
a unit line, X € [0, 1].”> We consider a partially
covered market where consumer heterogeneity in
tastes is captured by the preference structures:

X — p, if buys the foreign original product;
gX — p, if buys the domestic counterfeit good;
0 if not buying any of the products.

(1)

U(X) =

where p, is the price of the original product, and p,
is that of the counterfeit good. The marginal con-
sumer, X*, who is indifferent between buying the
original product and the counterfeit good, implies

that X* — p, = gX* —p, or X* = pi%’q)". The mar-

ginal consumer, Y*, who is indifferent between
buying the counterfeit good and not buying any
product, implies that gY* —p, =0orY" = %.

Demand for the original product is:

1 J—
DOZJ dx=(1—-x)=1-22"P (5
.

1—¢
and demand for the counterfeit good is:

s

DPZJ dx=(x —y ) =P P _Pr
apo — p e
o~ Py
=B Pp (3)
q(1—q)

Under an optimal tariff policy, government reven-
ues come from (i) tariff revenue ¢tD, by imposing
a per-unit tariff #(>0) on the foreign product, and
(ii) fines on domestic counterfeiting cD, through
imposing a per-unit penalty cost ¢(>0) net of
enforcement cost, which is taken as a quadratic
function (§c?).

We adopt a three-stage game. In stage one, the gov-
ernment implements IPR protection by imposing
a fine on counterfeiting and setting a tariff rate on
the foreign original product to maximize domestic
welfare. In stage two, given the government policies,
the foreign product developer undertakes an optimal
R&D investment to increase the cost of counterfeit-
ing. In stage three, the foreign developer and the
domestic imitator engage in Bertrand competition.
We solve the three-stage game backward.

In stage three, the foreign developer sets a price
to maximize its profit function,
m, = (po — t)D, — (1/2)r*, and the domestic imi-
tator sets a price to maximize its profit function,
m, = (pp — ¢ — r)Dy, where D, is given in (2) and
D,is given in (3).° The FOCs imply that the
Bertrand prices are:

“This is consistent with the notion of cost raising strategies as discussed in Salop and Scheffman (1987).
A high value of X means high valuation for the product (or higher willingness to pay), while a low value of X means low valuation for the product (or lower

willingness to pay). ) oottt o
6 i L Oy _ 120=2potpprtl on, _
The FOCs for the two competitors are: 5o = ——720™%— = 0 and 72 =

CHX—2ppytGpo 0
q(1-q) .




2+ (r+c)+2(1—q)
= 14
_2(ctr)+q+4q(t—q)
= o .
Substituting the prices from (4) back into (2)-(3)
yields:

and

o

4)

Py

Po—Pp_(c+r)+2(1-q)+tq—2)

D=1y s —
D _BPo—Pp_4(l—q) +tq+(c+r)(q—2)
P gq(1—q) q(1—q)(4—q) '

(5)

In stage two, the foreign developer undertakes
R&D investment to raise the cost of counterfeiting
by solving the profit maximization problem:

APPLIED ECONOMICS LETTERS (&) 1783

The foreign firm’s FOC implies that its optimal
R&D investment is:

:2c+4(1—q)—2t(2—q)

6

14 —24q + 99> — ¢° (6)
The second-order condition(SOC)is:
211, 14 — 24 2 _ g

Fro 1190 —0) o (5

or? (1-9)(4-q)
which holds wheng <0.804177. The optimal
R&D investment is positive when the quality of
the counterfeit good satisfies the following
condition:

7>0 when g <0.804177. (8)

M D r’ [2t+c+r+2(1—q)
{SX o = Pol2o — 2 4—q Substituting 7 from (6) into the price, demand, and
(c+r)+2(1—q) +tlg—2), 7 profit functions yields:
] ——.
{ (4—q)(1—q) 2
c(4 —5q + q*) + t(6 + 2¢> — 10g) + (8 — 18q + 12¢4*> — 24°)
bo= 14— 249+ 99> — ¢ ’
2c(4—59+q*) +H(—2+49—5¢ + ) + (2+29 —9¢* + 64 — q*)
Py = 14 — 249 +9¢* — ¢ ’

p -4 —alc+2(1—-q) —t2—q)]

¢ 14 — 249+ 99> — ¢°
D o(—8+4+6q—q")+t(2+49—q*) + (—2+4q9— 54"+ ¢°) ©)
P q(14 — 249 + 9¢* — ¢°) ’

e+20-g) — 12— g)
° 14 —24q+9¢* — ¢*

(1-q)le(8 —6q+ ) +1(-2-49+¢") + (2~ 49 +5¢ — )"

b q(14 — 24q + 9¢*> — ¢*)°

Additionally, we have:

_cqg—4)+t8—6q9+¢q") + (6 —149+79 — )

X*

14 — 249+ 99> — ¢°
2(1 +4c) + cq(—10 +2g9) + t(=2 + 49 — 5¢* + ¢°) + q(2 — 99 + 64> — ¢°)

Y =

bl

(10)

q(14 — 249 + 94> — ¢°)
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In stage one, the government imposes a fine on the
domestic imitator as IPR protection and a tariff
rate on the imported product by solving the welfare
(W) maximization problem:

5

1
Max W = J (X —p,)dx + J (qX — p,)dx + mp
{Cvt} * Y*

1
+ tDo + (CDP —_ §C2)7

The FOC implies that the optimal IPR protection
and the tariff rate are’

29(4 —q)(1 —q)(-1+49 —5¢* + ¢°)
4 —20g — 84¢* + 393¢> — 393g* + 159¢° — 29¢° + 297
4 — 129 — 384* + 177¢° — 186¢* + 76q° — 14¢° + ¢’
4 —20q — 84g% + 393q% — 393g* + 159¢° — 29¢° + 297

ar

1

11)
It follows from (11) that:

(i) When g<0.160795,¢0 A t>0;
(ii) When 0.160795 < ¢ <0.436196,¢ = 0 and t>0;
(iii) When q<0.436196,¢°0 and t>0.

(12)

2 2
- 491-q)(4—q)*(1+29— »)" (1 —4q+5¢ — ¢°)

low(0.160795 < g <0.436196), the governments
provides IPR protection (¢>0) while setting tariff
rate to zero (f = 0), making government and pri-
vate protections (7>0) complements. (iii) When
the counterfeit good’s quality is sufficiently high
(¢>0.804177), both the government and the for-
eign developer find deterring counterfeiting too
costly.

Substituting ¢and # from(11) back into the for-
eign firm’s profit function in (9) yields

(14 — 249 +9¢° — ¢°)(2 + 5q — 27¢* + 19¢° — 3¢*)’
(4 — 20q — 842 + 393¢> — 393¢* + 159¢° — 29¢° + 2¢7)*’
(13)

which implies that

7,>0 when g <0.80414. (14)

Lemma 1: For foreign exports under the optimal
tariff policy, the equilibrium results are:

(4 — 20q — 84¢> + 393¢> — 393¢* + 159¢° — 29¢4° + 247 )*
q(4 — q)*(4 — 20q + 265¢° — 710q* + 139¢° + 1644¢° — 2049q" + 982¢° — 207¢° + 16¢"°)

e

>0,

2(4 — 20 — 842 + 393¢3 — 393¢* + 159¢° — 29¢° + 247)°
q*(4 — q)(9q + 25¢* — 23q° + 4q* — 7)

>0,

W =

The conditions in (8)and (12) indicate that: (i)
When the quality of the counterfeit good is criti-
cally low (¢ <0.160795) or moderate (0.436196 <
q<0.804177),the government imposes import
tariff (£>0) without offering IPRprotection to
deter counterfeiting (¢ = 0), making government
and private protection(7>0) substitutes. (ii) When
the counterfeit good’s quality is

>0
2(4 — 20q — 849> + 393> — 393¢* + 159¢° — 29¢° + 2q”)

(15)

IPR and enforcement under tariff-jumping FDI®

We next consider the scenario of tariff-jumping
FDI in that the foreign original product developer
avoids paying the tariffs by undertaking direct
investment in an importing country. The foreign
developer locates its production in the host market
while still undertaking costly investment to fight
against counterfeiting. We wish to see how such

"Note that W = [1X? — ngH(k-s—[%qXZ - pr})Y(j +11, + tD, + (D, — 32), where X* and Y* are given in (10).
8This section is due to an anonymous referee who suggests that we examine FDI and IPR protection against counterfeiting.



a tariff-jumping FDI affects IPRs policy and enfor-
cement strategies of the importing country and the
resulting effects on domestic welfare.

We adopt the same three-stage game as in
Section 2.1.” Using backward induction, in stage
three, we solve for the profit-maximizing price
chosen by the foreign product developer and the
domestic imitator. Utilizing the profit functions of
the two competitors, D, in (2) and D, in (3), the
FOCs imply the Bertrand prices:

_c+r+2(1—gq)
= rop

_2(c+r)+q(1—-9)
— yop .

and

o

(16)

Py

[c+2(1—¢9)](1 —q)(4—9q)
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2c +4(1 —
po_2tdi-q (18)
14 — 249+ 9¢* — ¢
The SOC is:
P, (14-249+99° — q°) <0
o (1-ql-g9*
which implies that
r>0wheng <0.804177. (19)

Substituting r from (18) into the price, demand,
and profit functions yields:

(1—q)[2c(4 —q) + (2449 —5¢° + )]

0 14 —24q+9¢> —q> ' °F
(1—q)2c(4—q) + (2 +49 —5¢* + ¢°)]
14 — 249+ 94> — ¢° ’
[c+2(1—¢g))* _

Py =

14 —24q + 99> — ¢° ’
(1—-q)2c(4—q) + (2449 — 594> + q°)]

P, = (20

14 — 249+ 99> — ¢°

(1-@)e(8—6q+4°) + (2~ 4q+5¢ — ")

ﬂ°:14—24q—|—9q2—q3’ "o =

Substituting the prices from (16) into (2) and (3)
yields the quantities demanded of the products:

_Po—pp_(ctr)+2(1—9)

T Gt MY
D _Po—Pp_ql—q) +(ct+r)(g—2)
*q(1-q) q(1 —q)(4 - q)

In stage two, the original product developer
chooses its R&D investment by solving the profit
maximization problem:

rZ

I\?a}Xﬂo :pODO_E
_ {c—l—r—l—Z(l—q)} [(c+r)+2(1—q) r?

4—q (4—q)(1—9q) 2

The FOC implies that the foreign developer’s opti-
mal R&D investment is:

q(14 — 24q 4+ 9¢*> — q3)2

Additionally, we have
w_(q—4)+(6-149 +7¢* — ¢°)
B 14 — 24q + 9¢* — ¢ ’
(1—q)2c(4 —q) + (2+49 —5¢° + ¢°)]
q(14 — 249+ 94> — ¢°) '

X

Y** —

(21)

In stage one, the government imposes a monetary
fine on the domestic imitator as IPR protection by
solving the welfare maximization problem:

£

(gX — p,)dx

Y

1
N{[%XW:J (X—pZ)dx—i—J

1
+ 7 + (cDp — 5cz).
The FOC implies that the optimal IPR protection is'°

s 20 — 100q + 200q> — 176g° + 73q* — 14¢° + ¢°
32+ 108q — 6162 + 815¢° — 459¢* + 1299° — 18¢° + ¢

(22)

°Note that in the case of tariff-jumping FDI, the tariff rate paid by the foreign firm located in the domestic importing is now set to be zero t = 0.That is, in stage

one, the government chooses only an optimal level of IPR protection.

'"Note that W = [1x2 — pax};,+[%qx2 — p,,X});WHTp + (cDp — 1¢?), where X** and Y** are given in (21).
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The SOC is:

*w
a2

(32 4 108q — 6164% + 815¢° — 4594* + 129¢° — 18¢° + ¢7)
q(14 — 24q + 92 — @)’

which implies that

OPwW , , ) 3
5 (0if and only if (32 + 108g — 6164° + 815q
—459q* +129¢° — 18¢° + ¢7))0.  (23)

It follows from (22) and (23) that
¢> 0 when g <0.611474. (24)

The inequality conditions in (19) and (24) indi-
cate that: (i) When the counterfeit good’s qual-
ity is low(q<0.611474), IPR enforcement and
private protection are complementary. (ii)
A moderate quality of the counterfeit good
(0.611474 <q <0.804177) makes the IPR
enforcement costly, causing the public and pri-
vate protections to become substitutes. (iii)
Nevertheless, a sufficiently high quality
(q>0.611474) results in a costly counterfeiting
deterrence by both the government and the for-
eign developer.''
Substituting cfrom(23) into the profit function
of the foreign developer in (21) yields:
(14 — 24g 4+ 9¢* — °)(6 + 149 — 69¢% + 654° — 20q* + 24°)°

(32 + 108g — 61642 + 815¢° — 4594 + 129¢° — 1846 + ¢7)*

which implies that

7,> 0 when ¢ <0.804 177.

)

Lemma 2. Under tariff-jumping FDI, the equili-
brium results are:

Comparisons

We now compare the different outcomes between
the tariff policy and tariff-jumping FDI.
Comparing the results for ¢ in (11) and ¢ in (23)
yields:

[(4— 129 — 3847 + 17747 — 1864* + 764° — 14¢° + q)
. (20—76q + 122¢* — 62¢° + 13¢* — ¢°)]

[(32 + 108q — 616¢° + 815¢° — 4594* + 1299° — 18¢° + ¢7) ’
(4 — 20q — 844 + 393> — 393¢* + 159¢° — 29¢° + 2¢7)]

which implies that
(i) ¢>¢ when g <0.611474
and (ii) ¢ <¢ when g > 0.611474.
These results lead to the following proposition:

PROPOSITION 1. In the presence of counterfeit-
ing, when the quality of counterfeit goods is suffi-
ciently low, the level of IPR protection is higher for
tariff-jumping FDI than for foreign exports under
a tariff policy. However, when the quality of coun-
terfeit goods is sufficiently high, the level of IPR
protection is relatively higher for foreign exports
under the tariff policy.

Proposition 1 suggests that when the quality of
counterfeit goods is low, importing govern-
ments can encourage FDI by enhancing IPR
protection, which can lead to an increase in
original products and a decrease in counterfeit
goods.

__ (1—q)(16 — 329 — 14¢* + 133¢> — 160q* + 72" — 14¢° + )" _

%

q(32 4 108g — 61642 + 815¢° — 459¢* + 1299° — 1846 + ¢7)’

[(256 — 1216q + 29124 + 68844> — 60 716g* + 130 8164° — 98 143¢° — 37 6494’

S =

+1208484% — 95683g° + 40 658q'° — 10362g"'! + 1590¢'2 — 136¢"* + 5¢'*)]

2q(32 + 108q — 61642 + 815¢° — 459¢* + 129¢° — 1845 + ¢7)*

>0,

i (4—49+24¢° +q° — 190q" + 267¢° — 131¢° + 279" — 2¢°) _

2q(32 4 108q — 616g> + 815¢> — 459g* + 129¢° — 184° + q7)

"An overview of the results reveals that an importing country’s government will NOT provide public protection unless the product quality of the counterfeit
good is low (g <0.611474).This illustrates the challenges faced by an importing country to deter or eliminate counterfeiting.
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1024 — 120329 + 1284 + 230 288¢° — 1166 6244*
+3261288¢° + 203 696¢° — 34781 25697+

4 —12q — 38¢* + 177¢°
—186q* +76q° — 14¢° + q’

119821 5864° — 212287 191¢° + 232720 516"
—166 914 855g'! + 78 080 9664'% — 21474 210g"3

+1371351¢™ + 15313009" — 739 033¢'® + 1821917

>
|
e
Il

—28149¢"® + 2753¢"° — 157¢% + 44*!

>0.

[2q(32 4 108q — 6164% + 815¢> — 4594* 4 129¢° — 184° + ¢’ )*
(4 — 20q — 844> + 393¢° — 393q* + 159¢° — 29¢° + 247)?]

As for consumer surplus, we have from Lemmas
1 and 2 that

It follows that
(i)S<Swheng<0.48
and (ii)S> S when g>0.48.
We thus have:

PROPOSITION 2. In the presence of counterfeit-
ing, foreign exports result in a higher consumer
surplus under a tariff policy when the quality of
counterfeit goods is low. Otherwise, domestic consu-
mer surplus is higher with tariff-jumping FDI.

As for domestic welfare, we have from Lemmas 1
and 2 that

W W=

FDI than foreign exports under a tariff policy when
the quality of counterfeit goods is moderate.
Otherwise, domestic welfare is relatively higher
under the tariff policy.

Propositions 2 and 3 imply that domestic welfare
and consumer surplus may be lower under FDI
than under import tariffs. It highlights the chal-
lenges an importing government faces to combat
counterfeiting while attracting FDI.

lll. Concluding remarks

This paper examines the IPR policy and enfor-
cement strategies chosen by a government to
attract FDI while facing domestic counterfeiting
issues.

(4 — 12q — 38¢% + 1774 — 1864* + 76¢° — 14¢° + 4 )°

[2q(32 + 108q — 616¢* + 815¢° — 459g* + 129¢° — 18¢° +¢q7)
(4 — 20g — 84¢% + 393¢> — 393q* + 159¢° — 29¢° + 24")]

If follows that

(i)W > Wwhen 0.436196 < q < 0.611474;

(ii)W < Wwhen g < 0.436196 or when ¢>0.611474.

We thus have:

PROPOSITION 3. In the presence of counter feit-
ing, domestic welfare is higher with tariff-jumping

We identify the conditions under which public
enforcement and private protection are com-
plementary. We show that, when the quality
of counterfeit goods is low, the government
adopts a stricter IPR protection to attract FDI.
However, domestic welfare and consumer sur-
plus are lower under tariff-jumping FDI than
those under a tariff policy. The analysis thus
demonstrates how challenging it is for an
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importing country to successfully combat

domestic counterfeiting while attracting FDI.'?
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