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= 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: ~

University of Pennsyivania
ScholarlyCommons

— Innovation and competitiveness

— IT and data

Lpenn.ed,

— Telecommunications

MoGann, James G., ‘2019 Giobal Go To Think Tenk Index Report” (2020). TTCSP Global Go To Think Tank
mdexmmm.w.

— Trade and globalization

2020 Gopyright: Mo g wilzed in .n;m by sy

clectr b o= retreval
ey, wihout witen perisaion from o Uefersy of yNIn-.M mmmlsmmwn
Al requesis, questions oot hosd e s

— Clean energy, manufacturing, life sciences, and ag biotech “’”“""’"'

ITIF | &wwovarion Founnarion -



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 and
design), but low marginal costs.

3. They fundamentally embody and depend on intellectual property.

ITIF | &wwovarion Founnation



Necessary Conditions for Global Innovation to Flourish

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

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

4. Protection of intellectual property rights.
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State of Global Life-Sciences Innovation Activity

About 7,000 Medicines Under Development Globally

= Almost 1,000 new CANCERS HEART DISEASE & STROKE

, 836 190
active substances

have been introduced

globally over the past ALZHEIMER’S DISEASE AUTOIMMUNE DISEASES
77 311
25 years.
. V4
" America’s FDA has DIABETES MENTAL HEALTH DISORDERS
approved 500 new 171 135
drugs since 200 alone.
RARE DISEASES NEUROLOGICAL DISORDERS
566 420

Source: PhRMA, Chart Pack: Biopharmaceuticals in Perspective, Spring 2017; IMS Institute for Healthcare Informatics, “Global Medicines Use in 2020: Outlook and Implications”
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Global Health Challenges Increasingly Commonly Shared

" 70% of fatalities in developing world from non-
communicable diseases.

® Citizens of low- and middle-income countries
bear 80% of the world’s death burden from
cardiovascular disease.

B 85% of the disease burden of cervical cancer is
. . . .. . . Image of a CAR-T cell (reddish) attacking a leukemia cell
borne by individuals living in low- and middle- lgreen)
income countries.

Source: Mark Schultz, Stephen Ezell, and David Lind, “Innovate 4 Health: How Innovators Are Solving Global Health Challenges”
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U.S. Leads in Global Life-sciences R&D and Innovation

Business and Government Investment in Number of New Chemical or Biological Entities
Pharmaceutical R&D (in Billions), 2017 Produced, 1997-2016
$60
Region 1997- 2002- 2007- 2012- Total
$50 g 2001 2006 2011 2016
- U.S. 84 67 65 88 304
320 Europe 79 46 52 75 252
$10
I Japan 29 21 20 32 102
$0 .
United States Europe Japan Other OECD China
Other 4 14 12 38 64
B Business Government

Source: ITIF, “How to Ensure That America’s Life-Sciences Sector Remains Globally Competitive”
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But It Wasn’t Always That Way

U.S. Share of New Active Substances (NAS) Launched First on World Market
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Source: John K. Jenkins, M.D., “CDER New Drug Review: 2015 Update”
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Keys to Life-Sciences Innovation Leadership

1. World-leading public/private investment in biomedical research.

2. Aggressive incentives to encourage investment LT
(E.g. R&D tax credit, Orphan Drug Tax Credit). — Folltically ‘Purple”and How

BY ROBERT D. ATKINSON | FEBRUARY 2016

The United States has long had the world’s most effective and competitive
M system for discovering and developing new drugs—and for more than a
3- E eCtIVe regu ato ry rug a p p rova SySte m E .g.’ P D U FA . half century, there has been a bipartisan consensus that there are two
reasons for that success: First, the federal government provides robust
funding for scientific research, mostly through the National Institutes of
Health (NIH). Second, the U.S. system encourages vigorous innovation

in the private sector by providing strong intellectual property protections

“ and a drug reimbursement system that together allow companies to earn
M M M M M Amen ! sufficient revenues to reinvest in highly risky research and development.!
4. PrICI ng/rel m bu rSement System a I IOWI ng I n novato rS to et s But today that consensus is fraying as populists on the left and libertarians
on the right question both the policy means and the end result. If the
center cannot hold and the longstanding bipartisan policy framework falls

earn sufficient revenues to reinvest in innovation.

INTRODUCTION
Many on the lekt have long voic:
acknowledged thar the UL, syt overing and developing drugs has worked well

about drug prices, but most of them have

5. Robust intellectual property protections.

health care is a fundamental human right, and they deeply distrus the private secor, which

INFORMATION TECHNOLOGY & INNOVATION FOUNDATION | FEBRUARY 2016 PAGE 1

Source: ITIF, “Why Life-Sciences Innovation is Politically “Purple”-And How Partisans Get It Wrong”
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Effective Regulatory Policies Make a Difference

Median Approval Times for New Medicines, Months (CDER, NME NDAs/BLAs)
ITIF

2 | | ; ; | == How the Prescription Drug User

BY STEPHEN 1. EZELL | FEBAUARY 2017

25

The Prescription Diug User Fee Act (FDUFA) plays a foundational role
in America’s biopharmaceutical innovation system. By permitting the

2
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o
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o

o

! i : : Fee Act Supports Life-Sciences
30 Pre-PDUFA PDUFA | PDUFA II PDUFA Il PDUFA IV PDUFA V Innovation and Speeds Cures

0

i Food and Drug Administration (FDA) to collect user fees from industry
: i i v PDUFA helps ensure the agency is adequately staffed with high-quality
i i i i personnel and has appropriate workflow and project-manapement
) frameworks in place to support making accurate and timely
§ determinations regarding the safety and efficacy of new human drug
- applications for approval. Moreover, PDVUFA plays an important role in
: r fostering innovation, particularly by ensuring that the latest advances in
’ regulatory science are incorporated into the drug-approval process,
' including by creating pathways for the indusion of real-world evidence
i i and patient perspectives in the drug-evaluation process. Created by
! ! Congress on a bipartisan basis and launched in 1992, PDUFA has since
| f played a transformational role in turning the FDA into the world's leading
1 drug-regulatory agency and in helping to ensure thar safe, effective
i i i medicines get to U.5. patients faster. As Congress considers reauthorizing
PDUFA for the fifth time, lawmakers should recognize the foundarional
role it plays in underpinning America’s biomedical innovation system and
improving paticnt outcomes.
o P K CS\ & SR g S (]96\ $ &

A ) N &
S LI
\q \q '\q \q '\q \q % \q '\% \q '\q '\q rLQ ‘L (LQ (LQ (9 (LQ (LQ (L (LQ (LQ NFORMATION TECHNOLOGY & INNOVATION FOUNDATION | FEBRUARY 2017 PAGE 1

Source: Jenkins, “CDER New Drug Review: 2015 Update”; ITIF, “How the Prescription Drug User Fee Act Supports Life-Sciences Innovation and Speeds Cures”
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Reasonable Prices Are Vital for Life-Sciences Innovation

= QECD: “There exists a high degree of Relationship Between Sales and R&D Expenditures
correlation between pharmaceutical Sales n milons US? in the Pharmaceutical Industry
sales revenues and R&D expenditures.”

= A statistically significant relationship
exists between a bio-pharma w0000 |
enterprise’s profits from the previous
year and its R&D expenditures in the
current year.

R? = 0.9693
30 000
=

20 000

= A50% dropin U.S. drug prices would
result in the number of drugs in the
development pipeline dropping up to i

1 1 1 1 1 1 1
24cy 0 1000 2 000 3 000 4000 5000 & 000 7000 & 000
0-

10000

R&D investment in millions USD

Sources: OECD, Pharmaceutical Pricing Policies in a Global Market; Maloney and Civan, “The Effect of Price on Pharmaceutical R&D”
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Creation of IP Rights Pivotal Driver of Global Economic Growth
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Source: Gregory Clark, Farewell to Alms: A Brief Economic History of the World (Princeton, N.J.: Princeton University Press, 2007); Mark Schultz
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IPRs Are Vital to Innovation, As They:

1.

Create incentives that empower domestic innovation.

Enable a virtuous cycle of innovation.

Induce knowledge spillovers that help others to innovate.

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

Facilitate the international diffusion of technology, innovation, and

knowhow.

ITIF
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The Biopharmaceutical Research and Development Process

“The average cost to SORN DS cLmEAL cuNcAL s oW Ty
develop a new drug, PHASE | PHASE PHASE I PHASE V
including the cost of I
failure, has increased in o

six out of eight years.” 3 APPROVED

B MEDICINE

“The average cost in our POTENTIAL NEW MEDICINES
2018 drug cohort rose to =
$2.2 billion, almost -

double the $1.2 billion
required in 2010.”

NUMBER OF VOLUNTEERS

TENS HUNDREDS THOUSANDS

Source: PhRMA, 2015 Biopharmaceutical Research & Development Report; Deloitte, “Unlocking R&D productivity: Measuring the return from pharmaceutical innovation 20018”
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IPRs Create Incentives for Life-Sciences Innovation Globally

cordia verbenacea

Ryan: “Patents provided incentives for
biomedical technology entrepreneurs to make
risky investments into innovation in Brazi
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Patent Incentives, Technology Markets, and Public—Private

Bio-Medical Innovat

ion Networks in Brazil

MICHAEL P. RYAN "

The George Washington Universiry L

Schoeol, DC, USA

Summary. — Contested is whether patent Laws. promote indigsnous technology invention and innovation in developing countries. Brasl

reformed its patent lawsin 1996 to penmit pharmaceutical produc
imvention and mnovalion projects in the date of Sao Pauls su

t patents. Study of five post-patent Law refomn bio-medical tecknolony
pports Lhe propesitions thal palests provide imeentives Lo Brazlian

technology to make rsky

into and that patents facilitale technology markets among

publk—private lechnology innovation networks, both Bradbian collabomstion and North-South collaboration s, Braal enacted 2 tech-
nology law in 2405 (hat encourages public-private technology innovation threugh patent incentives and patent-faciliated technology

markets.
© 210 Elsevier Lid. All rights reserved.

Key words — technology innovation, technokogy networks, patents, intellect sl property rights, bio-medical technokogy, Brazil

L INTRODUCTION

The 1994 World Trade Organization Agreement regarding
TradeRelated Intellectual Property Rights obliges all WTO
members to meet certain minimum standards of intellectual
property law and enforeement and this means that scores of

veloping 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 (2006) 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 o ies. The m
should be non-propretary and non-intellectual property-ori-
ented. A developing country-based scholar says that stronger
intellectual property rights in countries such as her Colombia
will inhibit scientific research {(Forero-Pineda, 2006). She ar-
gues that developing country sdentists should participate in
international professional networks to achieve science an
technology advancement.

Though these scholars do not provide empirical evidence to

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

“Envention i the it eocurence of an idea for 2 new product or pro-
s, while innovation & Lhe st allempl 1o earry it oul inlo practice

.. While inventions may be carried out anywhere, for examplein uni-
versities, innovations occur mostly in firms, though they may also oc-
cur in other Lypes of organtzations, such as public hospicak. To be able
10 Lum an inven tion inlo an ienovation, a firm normally needs 1o com-
bine several different types of knowledge, capabilities, skill, and re-
sources” (Fagerberg, 2005, p. 4).

Post-patent law reform bio-medical technology invention
and nnovation in Brazil is studied here. Brazil has a long:
established pharmaceutical industry, but Brazilian bio-medica
R&D traditionally meant that their public and private drug-
makers reverse-engineered international pharmaccutials so
that they could and market i and vac-
cines innovated in the North to the Brarilian marketplace.
Brazilian pharmaceutical makers were at liberty to reverse-
engineer, manufacture, and market products under patent in
the United States and Furope because pharmaceutical
sitions were not patentable subject matter in Braal., But, in
1996 the Cardoso administration led the Brazlian congress
to amend the patent laws with Law No. 9279 to allow for

support their arg s, they do ask : for
development studies. Rescarch universitics, scholarly journals,
and are the that drive scientific

progress (Pyenson & Sheets-Pyenson, 1999) but are these
mstitutions sufficient 1o drive national technology innovation
in ping for countries, for that mat-
ter? Technology mmnovation drives longrun national eco-
nomic growth [Romer, 1986, 1990). Technology stsis kads
to national economic stagnation; technology progress kads
to national economic growth (Grossman & Helpman, 1991),
s0 it is important to identify the institutional frameworks that
best promote national ical i jon in i
countriss. 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?

Source: Michael Ryan, “Patent Incentives, Technology Markets, and Public-Private Bio-Medical Innovation Networks in Brazil”

the pa ility of pharmaccutical product patents so that,
subject to procedural processes and some restrictions, only
patent-holders or their licensees would be permitted to market
under-patent medicines.

Bio-media| technology invention and innovation in the state
of Sao Paulo is the focus of study . The state of Sa i
wealthiest state of Brazil, representing some 40°
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 areu-
ments, University of Sao Paulo Center for Science and Technology Policy
director Profesor Ary Plonski and PhD student Juliano Froehner, this
jourmal’s thoughtiul reviewens, and George Washington Usiversity rese-
arch assstant Thomas Lee. Final revision accepled: December 7, 2009,
1082

ITI F | INFORMATION TECHNOLOGY

& INNO

VATION FOUNDATION 16



Innovated4Health Initiative

IInnovate4HeaIth| { ﬂs‘; InnovatedHealth

¥ AMERICA LATINA

How Innovators Are Solving Global Health Challenges
Editors: Mark Schultz, Stephen Ezell, and David Lund How Innovators Are Solving Global Health Challenges

https://medium.com/innovate4health/case-studies/home

INFORMATION TECHNOLOGY
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IP-driven Innovation in Healthcare is Happening Everywhere

INFORMATION TECHNOLOGY
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Innovate4Health: Five Key Challenges

1. Adapting healthcare interventions for environments where
resources and infrastructure are challenging;

2. Providing affordable and robust tests for diagnosing diseases;
3. Improving HIV diagnosis and care;

4. Developing affordable interventions to meet basic needs in
challenging environments;

5. Getting healthcare to the people in places where access is difficult.

Source: Mark Schultz, Stephen Ezell, and David Lind, “Innovate 4 Health: How Innovators Are Solving Global Health Challenges”

INFORMATION TECHNOLOGY
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Challenge: Getting Healthcare to People Where Access is Difficult

= 1 billion people lack access to essential health care.

= Global shortage of 7 million public healthcare workers, with that
number expected to rise to 13 million by 2035.

Arktek: Passive Vaccine Cooler Peek Eye Exam Kit (PEEK) Miroculus Portable Cancer
Screener

FIG. 11D FIG. 25

Source: Mark Schultz, Stephen Ezell, and David Lind, “Innovate 4 Health: How Innovators Are Solving Global Health Challenges”

INFORMATION TECHNOLOGY
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Challenge: Getting Healthcare to People Where Access is Difficult

= Cardio-Pad: World’s first medical tablet
facilitating remote heart examinations/
diagnosis.

= Tackled lack of specialists in Cameroon
while dramatically raising affordability.

e R L = “Patents enable you to

BT protect yourself against
??35‘3?5‘;:%??2.321??5 rivals who simply want
Sou:ce: Mar’k S::hul':z',ﬁS.tephe'n I-Ezell, an_;;vid Lind, “Innovate 4 Health: How Innovators Are Solving Global Health Challenges”

to copy your work.”
INFORMATION TECHNOLOGY
InnovatedHealth ITIF ’ & INNOVATION FOUNDATION 21
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Stronger Patent Rights Encourage Drug Launches

= 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
schemes.

= 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

60%

50%

40% -

30% -

20% —

10% —

Short
- Medium

Long

T 1T 17T 1T 1T 1771
0123456728 91011121314151617181920

Yearssince first worldwide launch

Source: Cockburn, Lanjouw, and Schankerman, “Patents and The Global Diffusion of New Drugs, 2016”
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Regulatory Policy Significantly Affects Drug Launches

Global

us
Germany
UK

Italy
France
Canada
Japan
Spain
Poland
South Korea
Mexico
Russia
Brazil
Phillipines
Turkey
India
China
Indonesia
Kazakhstan
S. Africa
Vietnam

Number of 2010-2014 Cancer Medicines That Have Been Launched in Various Regions

0 10 20 30 40 50 60

49

41

38

37

Source: IMS Institute for Healthcare Informatics, Global Oncology Trend Report: A Review of

Source: Frank Lichtenberg, “The impact of pharmaceutical innovation on cancer mortality in Mexico, 1998-2014” (Presentation, Mexico City, Mexico, March 30, 2017)
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TRIPS and Public Health

= 1995 WTO Trade-Related Aspects of Intellectual Property Agreement (TRIPS).

= Commits members to provide 20 years of patent protection in all fields of
technology, including drug patents/processes, and to protect test data.

= Countries may exclude from patentability inventions that would be damaging
to human, animal, or plant life and diagnostic, therapeutic, surgical methods.

= “Bolar exemption” permits generic companies to study patents. ?;

. WTO members (where the TRIPS

= Developing countries given until 2005 to comply. ——

. Parties o the Agreement where also the

membership of the European Union applies
. Observers to the WTO

ITI F | INFORMATION TECHNOLOGY
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Doha Declaration on the TRIPS Agreement/Public Health

= Extended until 2016 LDC TRIPS phase-in period to enact drug patenting.

= Clarified and extended TRIPS’ compulsory license (CL) provisions:

= CLs permitted in cases of extreme national emergency;

= CLs permitted if efforts of licensees to gain access to technology on commercial
terms have failed, but licensors should receive adequate renumeration;

= CLs generally meant to supply domestic markets, but countries with generic drug
capacity may issue CLs for export at the request of countries without facilities.

= Ecuador, Malaysia, Rwanda, Chile, and Peru have used or are considering CLs.

ITI F | INFORMATION TECHNOLOGY
& INNOVATION FOUNDATION 25



Developing Needed Medicines & Access to Medicines

Type 1 Diseases Type 2 Diseases Type 3 Diseases
Cardiovascular Diseases HIV/AIDS Malaria

Diabetes Tuberculosis Chagas disease

Cancers Meningitis River blindness

Liver ailments Dengue fever African sleeping sickness
Tobacco-related diseases  Hookworm Leprosy

= The predominant market/IP-based system appears to be effective for diseases
impacting large populations or conditions affecting better-off individuals.

= But market failures exist for rare/orphan diseases and neglected tropical
diseases that affect smaller populations and citizens of low-income countries.

Source: Keith Maskus, Private Rights and Public Problems: The Global Economics of Intellectual Property in the 215t Century; World Health Organization
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Developing Needed Medicines & Access to Medicines

= Product Development Partnerships (PDPs): Nonprofits convening PPPs to research
and develop treatments to diseases mostly affecting developing countries.

= Typically grant royalty-free licenses for use in low-income countries or share IP among
research partners.

= Examples: Global Alliance for Tuberculosis Drug Development, WIPO Re:Search, Drugs for
Neglected Diseases Initiative (DNDI), International AIDS Vaccine Initiative.

= Advanced Market Commitments (AMCs): Guaranteed minimum purchases for new
medicines/vaccines that meet predefined safety and efficacy standards.

= Example: GAVI’'s pneumococcal AMC has been introduced in 57 countries,
protecting 76 million children through vaccinations.

Source: Keith Maskus, Private Rights and Public Problems; Research America, Product Development Partnerships Factsheet
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https://www.researchamerica.org/sites/default/files/uploads/PDPFactsheet.pdf

Developing Needed Medicines & Access to Medicines

= Prizes: Award prizes to first successful inventors of ~ Dsexe/  Desionoption  Paricpation  Selectivy - Approach.

Research
. . . focus
new drug/vaccine in exchange for IP disclosure. -
T 8 . s
. . L] :8 8’ 'g E E‘ e .E = E
. o 3 = ; W
= E.g., UK. Longitude AMR Prize; ALS Prize Esg 8% dr £ F B = 3 £
—‘6 o m = C o oW E £ - E
° > 2 - E 0. g = [=]] = 0 =
R&D Prizes £% 88 2 £ &3 § 3 &5 3 & %
u Complement tO Or replacement EC prizes on better use of antibiotics X X X X X
and vaccines
for market/IP-based system? B UKLongitude Prize on AMR X X X X
E US AMR Diagnostic Challenge X X X X X
@
TEJ- PrizedLife ALS prizes X X X X X
~ SUDEP institute challenge X X X
Archon Genomics XPRIZE X X X X
Medical Innovation Prize and Prize X X X
Fund for HIV/AIDS (Sanders bills) X . X . X
o Health Impact Fund X X X X X X X
§_ TB Diagnostic Prize Fund and Chagas X
& Prize Disease Fund s . . = = =
Global Health Innovation Quotient Prize X X X X
HIV Prize Fund X X X X X

Source: IFPMA, “Charting the Course to Sustainable Innovation in Neglected Diseases Globally: An “Optimization Model” for the Use of R&D Incentives”
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Developing Needed Medicines & Access to Medicines

= Global Medical R&D Treaty (MRDT): Treaty would place R&D spending obligations
on all nations; intl. orgs. like WHO would direct health R&D investment.

= E.g.,In 2013 WHO created a Global Observatory on R&D to monitor spending,

set priorities, and undertake global health R&D demonstration projects.

= “Delinkage” proponents call for wholesale replacement of market/IP-based
drug development system with MRDT & prizes approach.

= Sen. Sanders: Would create an S80 billion Medical Innovation Prize Fund.

Sources: Philip Stevens and Stephen Ezell, “Delinkage Debunked: Why Replacing Patents With Prizes for Drug Development Won’t Work”;
James Love, “Inside Views: Delinkage of R&D Costs From Product Prices”

Patents With Prizes for Drug Development
Won't Work

PHILIP STEVENS AND STEPHEN EZELL | FEBRUARY 2020

Separating the cost of biopharmaceutical research and development from the final market price
in lign incentives, raise bureaucratic costs, and limit innovation.

KEY TAKEAWAYS

ITIF | &wovkrion rounorion 2o




Developing Needed Medicines & Access to Medicines

Leading Organizations Funding NTD R&D in 2018 ($ millions)

= Many governments, aid
agencies, intl. orgs contributing.

U.5. Mational Institutes of Health 1589

Aggregate industry

Gates Foundation

= |nnovative life-sciences sector
aCtua”y #2 glObaI fu nder Of UK Department for International

Development

research into NTDs.

U.5. Agency for International
Development

U.5. Department of Defense

UK Department of Health and Social Care

Indian Council of Medical Research

Source: Statista, “Top funders for R&D on neglected diseases by organization 2017”
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Ensuring Access to Existing Medicines

= Underdeveloped healthcare systems, underinvestment in public health, lack
of skilled professionals, and high taxes/tariffs impede access to medicine.

= 90% of WHO essential medicines are off patent, but available in public-
sector facilities in developing countries only 40% of the time.

= Regional availability ranged from 29% in Africa to 54% in Asia.

= When combined with VAT taxes on medicines, government-imposed levies
account for an additional cost increase of: 55% in India; 40% in Sierra Leone;

34% in Nigeria; and 29% in Bangladesh. &'m

Sources: A. Cameron et al., “Medicine Prices, Availability, and Affordability in 36 Developing and Middle-Income Countries: A Secondary Analysis”; ’ ' » \“
World Health Organization, “Medicine Prices and Availability (2011)”
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Eliminate High Tariffs on Medicines: Join “Zero for Zero”

15 1

—
g%

(=)}

Average of ad valorem duties

(7]

Nepal
Pakistan
India

Lao
Argentina
Uruguay
Brazil
Paraguay
Thailand
Colombia
orea, Rep. of
Bolivia
Peru
Mexico
Zimbabwe
Algeria
China
Morocco
Indonesia

Source: Geneva Network/ITIF, “Accelerating Access to Medicines: Policy Recommendations for Achieving the Health-Related Sustainable Development Goals”
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Accelerate Drug Approval Timelines

— Argentina —— Brazil s Colombia — Mexico
& 1000 -
@
Average Drug =
. E N
Approval Time, = ~—
: : S 5004
Latin America 5 i — \‘//
% D 1 1 1 1 1 1 1 1 ]

2008 2009 2010 20Mm 2012 2013

s China = |ndia
1500 -

Average Drug
Approval Time,
Asia

1000 4

500 - /

Indonesia

2015 2016 2007

— lalaysia

Average approval time (days)

0 I I I I I I

2008 2009 2010 20Mm 2012 2013

2015 2016 2017

Source: Geneva Network/ITIF, “Accelerating Access to Medicines: Policy Recommendations for Achieving the Health-Related Sustainable Development Goals”
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IPRs and the Price of Medicines

= Dutta estimated TRIPS introduction would increase price of medicines
18% in India, with effects on various drugs ranging from 3.5 to 80%.*

The Market Impacts of Pharmaceutical Product Patents
in Developing Countries: Evidence from Indial

= Duggan et al. assessed 6,000+ products consisting of

. - In 2005, as the result of a World Trade Organization mandate, India
1 O O O * * implemented a patent reform for pharmaceuticals thatwas intended to
+ m O e C u e S I n n I a comply with the 1995 Trade-Related Aspects of Intellectual Property

’ . Rights (TRIPS). Exploiting variation in the timing of patent deci-
sions, we estimate that a molecule receiving a patent experienced an

average price increase of just 3-6 percent, with larger increases for
mare recently developed molecules and for those produced by just
one firm when the patent system began. Qur results also show little
impact on quantities sold or on the number of pharmaceutical firms

= Estimates molecules receiving patents saw average

Intellectual property (IP) protection for pharmaceuticals in the developing world
. [} ] is a heavily discussed issue. The debate has only grown more contentious as many

p r I C e I n C re a S e Of J u St 3_6 p e rC e n t formerly poor countries have experienced rapid economic growth and now represent
° potentially profitable markets for foreign pharmaceutical firms. Partly because of

the growing importance of developing countries as consumers for many products, in

1994 all members of the World Trade Organization were required to adopt the Trade

Related Intellectual Property Standards (TRIPS). TRIPS was intended to establish
uniform IP standards across countries including a product patent system for pharma-

“Our results demonstrate that the implementation of product — |=is s it wiimiin

patents for India did not cause either the large increases in SEEEEsn sy
pharmaceutical prices or the dramatic consolidation of the ; -
market that some predicted prior to its enactment.” SoECEsE e

o hitp:fcde doi org/10.1257i5ec 20141301 to visit the aticke page for sdditionl maerials and author
disclosas satement 3.

2

Sources: *A. Dutta, “Intellectual Property Rights and Innovation in Developing Countries, Evidence From India” (2008)
** Duggan, Grathwaite, and Goyal, The Market Impacts of Pharmaceutical Product Patents in Developing Countries: Evidence from India
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Keys to Developing-Country Life-Sciences Innovation Leadership

1.

Leverage country’s unique strengths for biomedical innovation.

Recognize there are many opportunities to make value-added contributions
throughout the drug development process (e.g., clinical trials).

Invest in and incentivize biomedical research.
Turn universities into engines of innovation.

Align drug approval system between
safety administration/public heath system.

|
0
I
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Conclusion: Why Life-Sciences Innovation Matters

Correlation across countries between 2000-2009 change in
life expectancy at birth and change in drug vintage

controlling for changes in income, unemployment rate, education, urbanization,
health expenditure, immunization rate, HIV prevalence and tuberculosis incidence

Change in life expectancy at birth
2

Pharmaceutical

: . ® . innovation accounted

) for 73% of the

' ® ® 2000-2009 increase in

! life expectancy at birth

‘ @ *® .. in 30 countries

| ® (1.27 years of the 1.73
°®, year increase).

Note: size of bubble is proportional to country population.

Source: Frank Lichtenberg, Pharmaceutical Innovation and Longevity Growth in 30 Developing and High-income Countries, 2000-2009 Health Policy and Technology 3(1), March 2014
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Conclusion: Why Life-Sciences Innovation Matters

= Helping citizens live longer, healthier lives generates economic benefits.
— Increase in U.S. life expectancy added $2.8 trillion to U.S. economy, 1970-1990.
— Tuberculosis and malaria cost worst-hit African countries up to 8% GDP annually.
= Opportunity cost of missing work (especially for chronic diseases).
— 40% of Mexicans applying to work in auto sector aren’t physically able to do so.

— Poor health in working-age adults costs countries (avg.) 7.4% of GDP annually.

= Eliminating heart disease valued at $48 trillion, curing cancer $47
trillion; Alzheimer’s disease will cost $S1 trillion annually by 2050.
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