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This paper ﬁnds that product patent regimes spur faster introduction of
new HIV/AIDS drugs only in those developing countries with relatively
equally distributed incomes.

I. Introduction
Very little attention has been devoted to studying the
impact of patent rights on the introduction of new
drugs across countries. It is expected for patents to
imply higher prices, and greater proﬁts, which in
turn, encourage patent holders to launch new drugs
in low and middle-income countries soon after they
are launched in the USA.1 It is hypothesized that the
patent owner will be more prone to enter if patents
are granted than if not. In a patent regime, the marketing eﬀorts of the patent owner will not spill over to
other potential entrants during the patent term that
would otherwise eventually come into the market.
This spillover eﬀect within products that contain
the same drug is important because drugs are experience goods in which ﬁrms invest heavily in to inform
doctors and patients about the characteristics of each
drug.
This paper uses sales data on HIV/AIDS drugs in
a sample of 34 low and middle-income countries
between 1995 and 1999. It estimates a reduced-form
probit model to assess empirically the impact
of market exclusivity on introduction of new drug
therapy. The main ﬁnding is that the patent

regime had a positive eﬀect on the introduction of
new HIV/AIDS drugs in the subset of countries of
the sample used with relatively equally distributed
incomes.

II. Method
The probability of having any ARV drug locally
available is modelled using the model of entry proposed by Bresnahan and Reiss (1987, 1990, 1991a,
1991b). nijt is denoted as the number of competitors
that supply drug j in country i at time t. Any ARV
drug is available locally if – and only if – the ex ante
expected value of oﬀering that drug by at least one
potential entrant is positive. That is, if the present
discounted value of the ﬂow of proﬁts minus the
ﬁxed costs of entering the market for at least one
ﬁrm is positive,




E Vðnijt  1Þ ¼ V xijt , rij ;   F ijt > 0
ð1Þ
where V denotes the value function (the present
discounted value of the ﬂow of proﬁts of selling
drug j in country i at time t) as a reduced form function of a set of market shifters and proﬁt drivers (xijt )

1
Lanjouw and Cockburn (2001) report that interviewed drug ﬁrm executives believed that faster introductions of new
products and greater investments in marketing and educating the local medical community about new therapies were the
major beneﬁts from the introduction of product patents in developing countries.
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and the patent regime indicator (rij ) that is equal to
one, if the government of country i oﬀered a patent
right option to the developer of drug j, and zero if
not, and a set of parameters (). It is expected that
the reduced form value function (V) to be increasing with respect to the patent regime indicator (rij ).
F ijt is the annual ﬁxed cost of marketing drug j in
market i at time t.
Assuming that F ijt is a log-normal random draw,
ln F ijt ¼ ij þ ijt

ijt  Nð0,1Þ

ð2Þ
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and taking the natural log of inequality 1, any drug j
will be available in any country i at time t if – and
only if – inequality 2 holds:
ln Vðxijt , rij ; 1 Þ  ijt  ijt > 0

ð3Þ

Then, the probability of having drug j available in
country i at time t is the following,


Pr ln Vðxijt , rij ; 1 Þ  ijt  ijt > 0
!
ln Vðxijt , rij ; Þ  ijt
¼
,
ð4Þ

where  denotes the cumulative distribution of the
normal standard.
The key identiﬁcation assumption of the paper is
that the patent regime indicator corresponding to
each country and drug pair is exogenous to government and decisions of ﬁrms in regard to the market
for HIV/AIDS drugs. The patent regime indicates
whether patent or other market exclusivity status
was attainable, to the best of knowledge. It depends
on two dates: (1) the key patent priority date of each
drug; (2) the date from which each country adopts the
product patent system.
Drugs are in a patent regime when the drug key
patent priority date is posterior to the date from
which each country should grant patent protection according to local legislation, the WTO-TRIPS
agreement, and international conventions. Governments should grant product patents within a year
from the key priority date of each molecule.
Additionally, WTO-TRIPS provisions on Exclusive
Marketing Rights (EMR) aﬀect four of the 14 HIV/
AIDS molecules because these four ARV’s fall into
the so-called ‘TRIPS-net’. The patent regime indicator is set to be 1 for these four drugs in all countries in
the sample because all the local governments of
the sample would be obligated to provide EMR or

2

product patents to the innovators of these molecules
under TRIPS rules.2
The patent regime is then exogenous to the
decisions of ﬁrms regarding introduction of HIV/
AIDS drugs across countries. The patent regime
indicator does not report the actual patent status of
the drug. By taking into account the value of patent
protection, innovators may decide whether or not it
pays to apply in each one of the countries that make
available such rights. Nor does it report whether
the drug is in-patent, or if it has already gone outof-patent. It only shows that the patent status was
attainable for some time during the life of the
product. The patent regime is also exogenous to
each local government HIV/AIDS policy. Changes
in local patent legislations were the result of national
policy developments, or international agreements
(bilateral or multilateral).
IMS Health, the leading collector of data on
unsubsidized drug sales worldwide, provided annual
sales data for 15 antiretroviral drugs (ARV’s, see
Table 1) in 21 diﬀerent countries and in two country
groupings. Table 2 shows that there is wide variation
with respect to the number of HIV/AIDS drugs available across countries, and with respect to the patent
regime of those drugs. Argentina leads the table in
terms of the number of drugs available in 1999
(14 out of 15), while South Africa leads the table in
terms of the number of drugs introduced under a
patent regime in 1999 (10 out of 10).

III. Results
Table 3 shows the results from estimating the
probit model of drug introduction. The parameters
of the probit equation were estimated by maximum
likelihood, and by computing robust standard errors
clustered by country. Drug heterogeneity, country
diﬀerences, and heterogeneity of potential alternative
drug treatments were controlled for. Complex interactions of the indicator of interest (the patent regime)
and the control variables were looked for. The
estimates that include the interaction between the
patent regime indicator and the dummy of countries
with relatively equally distributed income are
reported. This interaction was the only one that was
statistically signiﬁcant.
According to the estimates, the patent regime only
has a positive impact on drug availability in the

See Articles 70.8 and 70.9 of the TRIPS Agreement. The four molecules in the TRIPS net are Nelﬁnavir, Delavirdine,
Ritonavir, and Efavirenz.
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Table 1. ARV’s approved in the USA by June 2000 (from older to newer in the USA)
Year of key patent Launch Year
Molecule generic name Brand name in the USA Firm name in the USA application
in the USA
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Zidovudine (AZT)
Didanosine (DDI)
Zalcitabine (DDC)
Stavudine (D4T)
Lamivudine (3TC)
Saquinavir
Indinavir
Nevirapine
Ritonavir
Delavirdine
Lamivudine &
Zidovudine
Nelﬁnavir
Abacavir
Efavirenz
Amprenavir

RetrovirÕ
VidexÕ
HividÕ
ZeritÕ
EpivirÕ
InviraseÕ
and FortovaseÕ
CrixivanÕ
ViramuneÕ
NorvirÕ
RescriptorÕ
CombivirÕ

Glaxo Wellcome
BristolMyer
Roche Labs
BristolMyer
Glaxo Wellcome
Roche Labs

1985
1987
1987
1986
1989
1990

1987
1991
1992
1994
1995
1995

Merck
Roxane
Abott Pharm
Agouron
Glaxo Wellcome

1993
1993
1995
1994
1989

1996
1996
1996
1997
1997

ViraceptÕ
ZiagenÕ
SustivaÕ
AgeneraseÕ

Agouron
Glaxo Wellcome
Du Pont Pharm.
Glaxo Wellcome

1994
1989
1995
1993

1997
1998
1998
1999

Source: PDR (2000), Balasubramaniam (2000), and FDA (2000).

Table 3. Probit model of drug introduction, probability
of having a sample mean drug locally available
Table 2. Number of drugs available by country and year
(of which under patent regime)

USA
Argentina
Chile
Colombia
Thailand R&H
Mexico
South Africa
R&H
French
West Africa
Brazil
Malaysia
Uruguay
Central America
India
Venezuela
Philippines
R&H
Dominican
Republic
Ecuador
Peru
Indonesia
R&H
Bangladesh
Egypt
Morocco
Pakistan
Tunisia

1995

1996

1997

1998

1999

6(6)
4(0)
0
1(0)
3(1)
3(2)
3(3)

9(9)
7(1)
1(0)
4(1)
6(4)
3(2)
4(4)

12(12)
10(2)
5(0)
6(1)
8(6)
5(4)
6(6)

13(13)
12(3)
9(3)
10(2)
10(8)
8(7)
9(9)

15(15)
14(4)
12(5)
12(3)
12(10)
10(9)
10(10)

2(2)

2(2)

4(4)

8(8)

9(0)

1(0)
1(1)
1(0)
1(1)
n.d.
0
1(1)

4(0)
2(2)
1(0)
1(1)
n.d.
0
2(2)

4(0)
5(5)
1(0)
4(4)
1(0)
2(0)
2(2)

5(0)
6(6)
5(1)
5(5)
2(0)
3(0)
3(3)

7(0)
7(7)
7(2)
5(5)
5(0)
5(0)
4(4)

0

0

0

0

3(0)

0
0
1(0)

1(0)
0
3(0)

1(0)
1(0)
4(1)

1(0)
3(0)
2(1)

3(0)
3(0)
2(1)

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

Notes: N.d.: no data. R&H: Retail & Hospital sales
included. Otherwise, retail sales only.
Source: Author’s calculations based on IMS health data.

Coeﬃcient
(robust standard
errors)
Patent
Patent * equal group (Gini<47.6%)
Income group 1 (Inc  $2754)
Income group 2 ($2754<Inc  $3693)
Income group 3 ($3693 < Inc  $5599)
Income group 4 ($5599 < Inc  $7719)
Income group 5 (Inc > $7719)
Equal group (Gini<47.6%)
Dosage
Eﬃcacy
Adverse reactions
Less than a year in the USA
1 year in the USA
2 years in the USA
3 years in the USA
4 years in the USA
5 years in the USA
6 years in the USA
7 years in the USA
8 years in the USA
9 years in the USA
10 years in the USA
11 years in the USA
12 years in the USA
Log likelihood
Pseudo R2
Observations

0.03 (0.28)
1.12 (0.38)**
–
0.02 (0.44)
0.08 (0.39)
1.52 (0.42)**
1.82 (0.55)**
0.41 (0.33)
0.53 (0.27)**
0.001 (0.05)
0.05 (0.04)
–
1.01
1.59
2.06
2.28
2.33
2.17
2.28
2.70
3.03
3.35
3.40
3.75

(0.22)**
(0.30)**
(0.37)**
(0.44)**
(0.51)**
(0.50)**
(0.52)**
(0.57)**
(0.51)**
(0.43)**
(0.46)**
(0.52)**

444.07
41.64%
1273

Note: The hypothesis that each coeﬃcient is zero is rejected
at the two-sided 1% (**) signiﬁcance level. Sum of characteristics other drugs in USA included. Drug type, year, and
hospital sales ﬁxed eﬀects included. US$ at PPP. Robust
standard errors clustered on country.
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USA, and that it is initially larger in the high-income
group of countries of the sample.
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Fig. 1. Marginal eﬀect of the patent regime on the
probability of having a sample mean drug locally
available (countries with Gini<47.6): (——) mean
income, (——) low income, (- - - -) high income

subset of countries with relatively equally distributed
incomes. This result is consistent with the inverse
relationship between expected prices and the Gini
coeﬃcient obtained in Borrell (2004). Countries
with large income inequalities do not support the
price premiums that encourage an early launch of
new drugs by patent holders in developing countries.
For the subset of relatively equal income distribution, the marginal eﬀect of patent regime across time
has also been completed. Figure 1 also shows that the
marginal eﬀect of the patent regime on drug availability is convex with respect to the number of
years the drug has been available in the USA. This
result suggests that the value function of the patent
holder increases initially from the date that the new
drug is launched in the USA. The hypothesis is that
costs of marking a drug in patent regimes might be
decreasing initially. This spurs the patent eﬀect on
drug availability initially. In contrast, as the patent
term comes to a ﬁnish, and entry by competitors gets
closer, the value function of the patent holder gets
smaller, which implies that the marginal eﬀect on
drug availability eventually decays.
The evidence shows that apart from the likely
eﬀects of patents on the incentives to innovate, on
drug pricing and on access to new drug therapy, the
patent regime also has a strong positive impact on the
availability of drug therapy in developing countries
with relatively equally distributed incomes. It is
found that the impact of patents is convex over
time from the launch date of a new drug in the
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