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About ITIF

= The world’s leading science and technology policy think tank.
= Supports policies driving global, innovation-based economic growth.

= Focuses on a host of issues at the intersection of technology
Innovation and public policy across several sectors:

— Innovation and competitiveness
— IT and data

— Telecommunications

— Trade and globalization

— Life sciences, agricultural biotech, and energy
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What Is Innovation and Why Does It Matter?

= The improvement of existing products, processes, services,
and business or organizational models.

= The transformation of existing conditions into preferred ones.—

= Accounts for 90% of the variation in income per worker
across nations.

= Facilitates economic diversification that can help overcome
the “middle income trap.”
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Innovation Economics: The Race for Global Innovation

INNOVATION
ECONOMICS
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Innovation Industries Share Three Distinct Characteristics

1. They compete by inventing next-generation products or services.

2. They are characterized by very high initial fixed costs (e.g.,
R&D/design), but low marginal costs.

3. They fundamentally embody and depend on intellectual property.
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Necessary Conditions for Global Innovation to Flourish

1. Access to large markets (e.g., economies of scale).
2. No excess (e.g., non-market-based) competition.

3. No “forced localization requirements” that unnecessarily
fragment global production systems.

4. Robust intellectual property rights and protection thereof.
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IPRs Are Vital to Innovation, As They:

1.

2.

Create Iincentives for domestic innovation.

Enable a virtuous cycle of innovation.

Induce knowledge spillovers that help others to innovate.

Boost domestic levels of exports, R&D, and FDI.

Promote the international diffusion of technology, innovation,

and knowhow.
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Stronger IPRs Lead to Increased R&D, FDI, and Exports

= Strengthened patent, trademark, and copyright protections have a
“statistically significant” association in relation to domestic R&D,
iInbound FDI, and exports.

= A 1% 7 in: copyright protection = 3.3% 1 in domestic R&D
trademark protection = 1.4 % 1 in domestic R&D
patent protection = 0.7 % 1 Iin domestic R&D

= A 1% 1 in: copyright protection =6.8% 1 in FDI
trademark protection = 3.8 % 1 in FDI
patent protection =2.8 % 1 in FDI

Source: OECD, “Policy Complements to the Strengthening of IPRs in Developing Countries”
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Ache Laboratories and Acheflan

Ryan: “Patents provided incentives for
biomedical technology entrepreneurs to make
risky investments into innovation in Brazil.”
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Source: Michael Ryan, “Patent Incentives, Technology Markets, and Public-Private Biomedical Innovation in Brazi
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Patent Incentives, Technology Markets, and Public—Private

Bio-Medical Innovation Networks in Brazil
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Summary. — Contested is whether patent Laws. promote indigsnous technology invention and innovation in developing countries. Brasl

reformed its patent liwsin 199 Lo pemit pharmaceutical produc
invention and intovation projects in the state of Sao Pauks su

1 patents. Study of five post-patent law reformm bic-medical technology
pports Lhe propositions (hal patenls provide mcentives (o Brazilian

technology to ke rsky

into and that patents facililale lechnology markels among

public-private technology mnovation networks, both Brazilian collaboration and North-South collaborations. Brazl enacted & tech-
nology law in 2005 (hat encourages public-private technology innovation threugh patent incentives and patent-facilitated technology

markets.
@ 210 Elsevier Lid, All rights reserved.
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1L INTRODUCTION

The 194 World Trade Organization Agreement regarding
Trade-Related Intellectual Property Rights obliges all WTO
members to meet certain minimum standards of intellectual
property law and enforcement and this means that scores of
developing countries must provide higher levels of protection
than has been their policy and practice in the past. Contested
is whether patent laws promote indigenous technology innova-
tion in developing countries. Runge {26) rejects enclosure
through intellectual property protections to promote technol-
ogy progress in the North and says that the countries of the
South have even more to lose from patent-based enclosure.
Evans (2005) calls for an open science model for technology
progress in ping The . model
should be non-proprietary and non-ntellectual property-ori-
ented. A developing country-based scholar says that stronger
intelectual property rights m countries such as her Colombia
will inhibit scientific rescarch {Forero-Pineda, 2006). She ar-
gues that developing country sdentists should participate in
international professional networks to achieve science and
technology advancement.

Though these scholars do not provide empirical evidence to
support their arg :, they do ask i p ions for
development studies. Research universities, scholarly journals,
and sci are the institutions that drive scientific
progress (Pyenson & Sheets-Pyenson, 1999), but are these
mstitutions sufficient to drive national technology innovation
in ping for countries, for that mat-
ter? Technology mnovation drives long-run national eco-
nomic growth (Romer, 1986, 1990). Technology stasis kads
to national economic stagnation; technology progress kads
to national economic growth (Grossman & Felpman, 1991)
50 it is important to identify the institutional frameworks that
best promote national o imovation in F
countrics. Do patent laws provide incentives to entreprencurs
in developing countries to make risky investments into tech-
nology innovation? Do patent laws facilitate the development
of technology markets among public—private technology inno-
vation networks? Do patent laws facilitate North-South tech-
nology innovation collaborations?

technology innovation, Lach nology networks, patents, intellect usl property rights, bio-medical technology, Brazil

This & a study of invention and innovation in national tech-
nology development.

“Invention is the first occurrence of an idea for a new product or pro-
cess, while innovation & the st allempl Lo carry it oul inlo practice.

Wihile inventions may be carried out anywhere, for example in uni-
vemsities, innovations pecur mostly in firms, though they may also oo
cur in olherLypes of orgnizations, such 25 public hospitak. To be able
10 Lurm an imvenion inlo an innovation, a firm nemally needs Lo com-
bine several different types of knowledge, capabilities, skill, and re-
sources” (Fagerberg, 2008, p. 4.

Post-patent law reform bio-medical technology invention
and nnovation in Brazl is studied here. Brazil has a long-
established pharmaceutical industry, but Brazilian bio-medical
R&D traditionally meant that their public and private drug-
makers reverse-engineered international pharmaceutials so
that they could ¢ and market and vac-
cines innovated in the North to the Brazilian marketplace.
Brazilian pharmaceutical makers were at liberty to reverse-
engneer, manufacture, and market products under patent in
the United States and Europe because pharmaceutical compo-
sitions were not patentable subject matter in Brazl. But, in
1996 the Cardoso administration led the Brazilian congress
to amend the patent laws with Law No. 9279 to allow for
the patentability of pharmaceutical product patents so that
subjct to procedural processes and some restrictions, only
patent-holders or their licensees would be permitted 10 market
under-patent medicines.

Bio-medic| technology invention and innovation in the state
of Sao Paulo is the focus of study. The state of Sao Paulois the
wealthiest state of Brazil, representing some 40% of the gross
domestic product of the country, and is the main scientific and
business center of the country. Federal research support and
“the strong support by the state government makes the state

"he author gratefully acknowlalgss, without responsibility for argu-
wments, University of Sao Paul Center for Science and Technology Policy
director Profesior Ary Plonski and PhD student Juliasno Froshner, this
jourmal’s thoughtiul reviewers, and George Washington Uiversily rese-
arch assstant Thomas Lee. Final revision accepled: December 7, 2009,
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Innovate4Health — Latin America

Argentina: World’s first lung cancer vaccine.
(9 Innovate4Health

i ¥ AMERICA LATINA

Brazil: Mobile app that helps individuals with
disabilities communicate.

How Innovators Are Solving Global Health Challenges

Chile: Biomarkers detecting poisonous seafood.

Colombia: Treatments for burn victims.

Mexico: Antivenom medications.
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Robust IPRs Support the Diffusion of Innovations

= Study of 642 new drug
launches in 76 countries from
1983 to 2002.

= Finds speed/extent of diffusion
strongly associated with
countries’ patent and price
regulation systems.

= Moving from a regime of no
product patents to long product-
patent terms reduces drug
launch lags by 55%.

Fraction of Drugs Launched by Patent Regime
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Source: Cockburn, Lanjouw, and Schankerman, Patents and The Global Diffusion of New Drugs, 2016
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Compulsory Licenses Fail to Deliver Intended Results

Compulsory Licensing Often Did
Not Produce Lower Prices For
Antiretrovirals Compared To
International Procurement

Do TLETT oI 30140658
E

= Analyzed 30 compulsory licenses of
HIV/AIDS retroviral drugs against 673
comparable procurements.

assTrRACT Compulsory licensing has been widely suggested as a legal ;::;:r:u:‘x)nma

mechanism for bypassing patents to introduce lower-cost generic ;ﬁﬁ';f";‘m”’;;":ffn
antiretrovirals for HIV/AIDS in developing countries. Previous studies of Ottaves, In Ontaria
found that compulsory licensing can reduce procurement prices for Randll Kaim ks  professor i
drugs, but it is unknown how the resulting prices compare to and drector of the Gicha
procurements through the Global Fund to Fight AIDS, Tuberculosis, and :;‘;";g:fm':‘:
Malaria; UNICEF; and other international chanmnels. For this study we

systematically constructed a case-study database of compulsory licensing
activity for antiretrovirals and compared compulsory license prices to
those in the World Health Organization’s (WHO's) Global Price
Reporting Mechanism and the Global Fund’s Price and Quality Reporting
Tool. Thirty compulsory license cases were analyzed with 673 comparable =~ Ame Attarm = 2 rafessa
procurements from WHO and Global Fund data. Compulsory license

prices exceeded the median international procurement prices in nineteen U’:':w“r:"om:‘z";““
of the thirty case studies, often with a price gap of more than 25 percent.  Ontaro )

G Isory li ing often deli d suboptimal value when compared to

the ive of i ional pro t, especally when used by

low-income countries to manufacture medicines locally. There is an

ongoing need for multilateral and charitable actors to work collectively

with gov and dici liers on policy opti

= “Compulsory licensing often delivered
suboptimal value compared to intl.
procurement alternatives.”

Seiencn at the University of
Colorado at Boulder

Popuiation Realth 3t the

and the need for wider access to  cessible. WTO members therefore inclhuded sev-
medidnes in low and middle- eral TRIPS flexibiliies. The best kmown—and

he potential conflict among intel-  income countries could be t increase the prices
! I | I property protection, wade,  of newer medicines and make treatment less ac-
income countries was recognized most cont these is the

= Prices higher in two-thirds of cases, with

a price premium of 25%.

by policy makers during the World Trade Organ-
ization's (WTO) Uruguay Round of trade talks in
the mid-1990s.' The 1994 Agreement on the
TradeRelated Aspects of Intellectual Rights
(TRIFS), a founding document for the WTO,
required that all member states eventually pro-
vide the same level of intellectml property
protection—such as twenty years of patent
protection.

However, the effect of strengthening intellec
tual property protection in low- and middle-

¥
license,” which is the state-authorized licensing
of generic medicines to be produced or bought
without the patent owner's consent, even though
thi: from the brand drug's mar-
ket exclusivity. The practical ovteome of compul-
sory licensing is that buyers, including low-
income countries, can legally access generic
medidnes before their patents expire.
The option of issuing compulsary licenses is
established in international patent law. None-
theless, actually doing so isa domestic legal mat-

MARCH 2015 34:3 HEALTH AFFAIRS 493
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Source: Reed F. Beall, Randall Kuhn, and Amir Attaran, “Compulsory Licensing Often Did Not Produce Lower Prices For Antiretrovirals Compared To International Procurement”
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Innovation Policy Recommendations for Chile

v Turn Chile’s universities into real engines of innovation.

v Give universities rights to |P stemming from publicly funded R&D.

The Economist: “Possibly the most inspired piece of legislation to be enacted
In America over the past half-century.”

OPINION
ThE . 1
Economist Innovation's golden goose

The reforms that unleashed American innovation in the 1980s, and were
emulated widely around the world, are under attack at home
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Innovation Policy Recommendations for Chile

v Turn Chile’s universities into real engines of innovation.

v Give universities rights to |P stemming from publicly funded R&D.
v Offer entrepreneurial leave programs for students and faculty.

v Introduce industry-university collaborative R&D tax credits.

v Recognize |P rights as foundational to Chile’s knowledge and
Innovation-based economy.
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Thank You!

Stephen Ezell | sezell@itif.org | 202.449.1349
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