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Introduction

Over the last 30 years:
introduction/extention national law protecting IPR in an increasing
number of countries...
1995: TRIPS Agreement- minimum standards of IPR protection
for all WTO members

⇓

Strong debate:
can IPR legislation stimulate enough innovation (dynamic gains) to
justify the social welfare costs (static costs) associated with its
implementation?
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Literature review

Theoretical lit:
independent vs. cumulative innovations: strenghening of patents
encourages innovations

Empirical lit.:
Whole economy:

I Positive effect of IPR on domestic innovation and technology
transfers...

I ...but results may be difficulty translated into policy
recommendations (Lo, 2011; Levin et al, 1987)

Pharmaceutical sector:
I just two cross country analysis (Qian, 2007; Liu and La Croix, 2011)
I mixed-evidence
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Pharmaceutical sector

Industry of the four "highs":
high R&D costs (R&D/sales ratio ≈ seven times higher than the
one characterizing all other manufacturing firms)
high uncertainty (only 1 or 2 out of 10,000 new molecules
identified during the lead identification phase survive all along the
R&D process and end up as a marketable drug)
high profitability
high marketing costs (R&D/sales=17%; marketing/sales>17%.
Marketing=1/3 of total costs.)
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Novelties

cross country analysis for the pharmaceutical sector (79
countries; 25 years)
focus on poor countries (53 out of 79)

homogeneous set of pharmaceutical IPR reforms (TRIPS
compliant)
treat separately "other" pharma IPR reforms

more accurate measure of innovation (European vs. US patent
data)

use of count data models

evidence in favor of patent reforms exogeneity
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Definitions and measurement: innovation change
pharmaceutical patent applications (IPC codes. No fractional
count)

I info available for many countries (vs R&D)
I high propensity to patent

counted by priority date (no lag other than: beginning of R&D/pat.
≈3 years)

weighted for citations received in the 6 years from the priority date
(weightedpatenti = (1 + Ci)

0,6, Qian, 2007)
I patents filed at the early stage of the development process

fractional counted by inventor’s country of residence (OECD)

filed to the EPO
I process and standards constant
I patents filed in well-developed and profitable market (independently

from inventor’s domestic patent legislation conditions, Qian, 2007)
I EPO: more non-OECD applications that USPTO
I EPO: 95% of citations added by the examiner
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Definitions and measurement: national patent law

Before TRIPS (1995): only 20 countries without pharma patents
protection. All other countries with different levels of protection.

For sake of homogeneity:

"national law"- laws respecting at least TRIPS requirement in
terms of subject-matter to be protected, rights conferred and
permissible exceptions, minimum duration

"partial protection"- laws offering product +process protection but
not fully TRIPS compliant

"process protection"- laws protectiong only process
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Data and descriptive statistics

patent data: KITES database (79 countries, 1977-2001)
law data: previous literature + IP laws (WIPOLEX database)
controls: WB indicators, Fraisier Institute, UNCTADSTAT

11 countries (developing) with 0 patents all along the period (even
without these: 48% of obs. have 0 patents)
7 countries already with national law in 1977; 51 introduced it.
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Estimation techniques
Difference in Differences model:
weightedpc;t+3 = β0 + β1national_lawc;t + β2GDPpclogc;t + β3ecofrelogc;t

+β4Schoolenrc;t + β5poplogc;t + β6nepolawst

+β7epoc;t + εc;t
(1)

with country and time FE.

Dep. Var: weightep (at time t + 3)⇒ only NON-NEGATIVE values.

⇓

NB with unconditional FE and cluster SE

able to deal with non-negative highly skewed dep.var. (var>mean)

authomatically drops countries with all zero (biased results when
zero not randomly distributed)

E(y |x) = exp(β0 + β1x1 + ...βkxk )
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Estimation techniques

NB assume that all important innovation are patented in EU (Qian,
2007). What if this is not true?

ZINB with unconditional FE and cluster SE

I zeros due to two different processes: decision not to patent (c=0);
willing to patent but no innovation capabilities

f (y) =

{
f1(c = 0) + [1− f1(c = 0)]f2(y) if y=0
[1− f1(c = 0)]f2(y) if y ≥ 1

I two part model
logit model to explain the probability to be in "certain zero" case +
count NB for the non "certain zero"

I both process may depend on same variables, or variables may
differ (no instruments: 6= Heckman selection model)

I includes also countries with all zeros
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Exogeneity on national law
National laws introduced as a consequence of US pressures (301
Special List) or of international agreements requirements.

Wide divergence in per-capita income and in development of
pharma sector among countries at the time of the reform
(Branstetter et al, 2006).

Figure: Propensity to innovate at the time of the reform.
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Results

effect of the national law:
I developed countries: +64%
I developing countries: +17%

effect of partial or process
protection:

I developed countries: +76%
I developing countries: +22%
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Results: ZINB

effect of the national law:
I developed countries: +55%
I developing countries: +6%

effect of partial or process
protection:

I developed countries: +66%
I developing countries: +8%
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Results: is the effect long-lasting?
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Evidence in favor of exogeneity assumption
National law is explained by being subject to TRIPS requirement (for
developed countries) and US pressures (for developing countries).

Durbin-Wu-Hausman
test (adapted for count model with FE): no evidence of endogeneity
(residuals not significant).
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Conclusions

The presence of national laws and mainly of other forms of
protection (and not only their introduction) stimulates
pharmaceutical domestic innovation (measured by EU patent
application)...

... but the effect for developing countries is definitely smaller than
for developed ones (imitation phase?)!

There is no evidence of national law endogeneity.
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THANK YOU FOR YOUR ATTENTION!
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