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The Role of Intellectual Property
in the Biopharmaceutical Sector:

Why it Matters and Who Benefits
from it

Executive Summary

The ongoing COVID-19 pandemic has brought about an unprecedented public health
challenge: vaccinating the world as quickly as possible. The drive to vaccinate the global
population against COVID-19 is the largest vaccine campaign ever rolled out, characterised by
complex production, distribution, access, and administration considerations.

Achieving the goal of vaccinating 70% of the world’s population requires around 5.5 billion doses, accounting only for
one dose per person.! Considering that most of the vaccines approved by the European Medicines Agency (EMA) and the
Food and Drug Administration (FDA) require two doses, with an additional booster dose recommended 5-6 months after
getting the initial doses, a minimum of 16 billion doses would be needed to achieve this ambitious target. As of March
2022, nearly 11.12 billion doses have been administered worldwide.' While 78.91% of citizens in high-income countries
had received at least one dose by March 2022, the rate dropped to only 58.70% in lower-middle-income countries.
Furthermore, only a mere 14.4% of people in low-income countries were able to obtain at least one shot.’ These
disparities have triggered public debates on global health inequalities and how to effectively respond to the COVID-19
pandemic. Despite the gap gradually decreasing over time, the drastic differences in access conditions at the start of the
pandemic have highlighted the need for a true ‘leaving no one behind’ approach.

Intellectual property (IP) considerations around the development of COVID-19 vaccines and therapeutics emerged early
on as a central tenant in the discussion on the role of the private sector to facilitate global access. Some policymakers
have argued that overriding intellectual property rights is one way to expedite vaccine production and distribution;
others claim that without strong intellectual property protections, production and distribution would be further delayed.
In May 2021, United States (U.S.) trade representative Ambassador Katherine Tai argued in a statement: “This is a

global health crisis and the extraordinary circumstances of the COVID-19 pandemic call for extraordinary measures. The
Administration believes strongly in intellectual property protections, but in service of ending this pandemic, supports the
waiver of those protections for COVID-19 vaccines”.

Other policymakers have been more skeptical of proposals to weaken intellectual property protections. For example,

a spokesperson from the German chancellor’s office argued that “the protection of intellectual property is a source of
innovation and must remain so in the future™. Against this background, on 17 June at the 12th Ministerial Conference
of the World Trade Organization (WTO) 164 participating countries agreed on a text for an intellectual property waiver
for COVID-19 vaccines'. The waiver enables ‘eligible Members’ (i.e. ‘developing country Members’) to produce COVID-19

1 Followingthe U.S. and EU targets of 70%
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vaccines for the next five years without needing permission from the patent holder ‘to the necessary extent to address the
COVID-19 pandemic. The waiver can be enabled by ‘eligible Members’ through ‘any instrument available’ (i.e. executive
order, emergency degree), regardless of whether or not a country has a compulsory license agreement in place, but needs
to be communicated to the Council for Trade-Related Aspects of Intellectual Property Rights (TRIPS). The decision also
includes the commitment that within six months from the adoption of the decision, members would decide whether to
extend the waiver to cover COVID-19 treatments and diagnostics (by December 17 2022). To fully understand the ongoing
conversation between policymakers and WTO leaders, it is vital to reflect on the contributions of the intellectual property
regime that allow for innovation within the life science sector, while weighing these against the claimed benefits of
overriding intellectual property protections for COVID-19 vaccines.

To better understand
this resulting
dichotomy, this white
paper answers the
following five key
questions, with a focus
on applications related
to innovation in the life

sciences sector and the What role can intellectual property protection play in the context
COVID-19 pandemic: 5 of addressing both current and future pandemics?

What is intellectual property?

Does intellectual property protection matter?

Does the protection of intellectual property stimulate
innovation?

S W N =

Does the protection of intellectual property impact citizens?

The global intellectual property regime is governed by the WTO’s Trade-Related Aspects of Intellectual Property Rights
Agreement (TRIPS). Adopted in 1994, the TRIPS agreement includes considerable protections for innovators and allows
some flexibility in the granting of licenses to address public health crises. When considering whether these protections
and flexibilities are sufficient for facilitating access or if intellectual property protections undermine the fight against
global health crises like COVID-19, we need to acknowledge the contribution that intellectual property makes to
innovation and productivity in the life sciences sector. Intellectual property plays a crucial role in the life sciences
industry, even more so than other industries which rely heavily on innovation. Investors and firms are unlikely to invest in
life sciences research and development without strong intellectual property provisions. Motivations for doing so include
high up-front costs to discover and develop new drugs, long development timelines, the risk of duplication once a drug is
on the market, and strict regulatory frameworks.

Without investment to fund research and development, the life sciences sector could not function. Several studies have
estimated the upfront costs of developing a drug and found that they range between USD 1 to USD 2.6 billion. Intellectual
property law enables such financing because it enhances the possibility of innovators attaining a return on investment
on successful new products. It does so by providing market exclusivity in areas where the failure rate and investment
costs are very high in comparison to other sectors. Without intellectual property provisions, companies would not find

it attractive to invest in the research and development of the sector that ensures societal access to life-saving drugs and
vaccines.
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Intellectual property is critical to facilitate innovation in the life sciences sector. The current system not only catalyses
financing but also contributes to placing cutting-edge innovations into the public domain, making them available for
other innovators. One of the tenets of intellectual property protection rests on a form of social contract — the patent
bargain — whereby the inventor of a novel idea or technology agrees to publish information relating to this new idea in
exchange for the exclusive rights to use it for a limited period. This approach is beneficial to society as it places significant
amounts of novel, innovative information into the public domain, while fostering further research and innovation.
Intellectual property is like a Lego block, in the sense that it allows scientists to build on each other’s discoveries. If
intellectual property protection were to be reduced or even temporarily removed, the uncertainty triggered would
negatively impact research and innovation. Scientists would increasingly embrace secrecy and inventors would be
disincentivised from publishing their findings. As a result, there would be a reduced amount of information available in
the public domain.

This paper aims to outline how intellectual property facilitates innovation in the life sciences sector, and to estimate how
intellectual property impacts social welfare globally by applying an economic model developed by the authors. Through
this economic model, the authors tested hypothetical scenarios in which a complete intellectual property protection
waiver—i.e., eliminating patents and market exclusivity, removing regulatory data protection, requiring compulsory
licensing, disallowing trade secrets, and broader intellectual property waivers—was applied to 10%, 25%, and 50%

of drugs on the market. Whilst the American Food and Drug Administration (FDA) approved on average 46 new drugs
between 2016 and 2020, our model estimates that overriding intellectual property protections for 10% of drugs would
lead producers to reduce their investment in innovation and, in turn, reduce the number of new drugs launched per year
from 46 today to 44 new drugs per year by 2025 (a 4% decrease) and to 41 new drugs per year by 2050 (an 11% decrease).
Due to this dramatic decline in new drug approvals and reduced investments in research and development (R&D), we
estimate that over the next 30 years, social welfare would decrease by USD 214.5 billion per year, equivalent to 0.2% of
the total global gross domestic product (GDP). For the purposes of the ongoing discussion, social welfare is understood
as the economic construct that incorporates both the positive gains to society from lower drug prices and the negative
impacts on patient health due to fewer new treatments being developed. These findings indicate that large-scale changes
to the intellectual property system would produce negative health impacts on patients that dramatically outweigh the
short-term price benefits.

The economic modelling, despite the hypothetical scenarios it explores, is timely in context of the current political
debates surrounding the COVID-19 pandemic. The intellectual property regime has played an instrumental role in the
record-breaking pace of COVID-19 vaccine development. Overriding intellectual property protections, such as waiving
patents, would not actually solve the disparities in access to COVID-19 vaccines. The collaboration-enabling effect of

the current intellectual property system was one of the core reasons why Moderna and BioNTech were able to develop
their vaccines so quickly - both within nine months. Furthermore, existing flexibilities within the current system could
help facilitate access to vaccines and treatments (e.g., the Doha Declaration on the TRIPS Agreement and Public Health,
adopted in 20022). Undermining the existing regime does not seem worthwhile, given that the measure would likely not
significantly expand access to COVID-19 vaccines, which is inhibited due to a number of different factors. In this sense,
the compromise deal put forward to WTO members to waive intellectual property for COVID-19 vaccines (and potentially
all therapeutics) would not enable increased access during this ongoing crisis. Conversely, waiving intellectual property
protections may even distract from current initiatives to scale up manufacturing capacities and to train local workforce
to produce the vaccines. Getting new facilities up and running, for instance, takes a significant amount of time which also
needs to be considered. Due to these factors, COVID-19 vaccine delivery would not be accelerated, even if intellectual
property protections were waived. This is acknowledged even by critics of the current intellectual property system, who
note the need for additional enabling measures to facilitate access. Hence, the authors conclude that the expected costs
of undermining the current TRIPS system for innovation and social welfare at large outweigh the hypothetical benefits
produced by improved access conditions.

2 World Trade Organization, Ministerial Declaration of 14 November 2001, WTO Doc. WT/MIN(01)/DEC/1, 41 ILM 746 (2002)



WHITE PAPER - THE ROLE OF INTELLECTUAL PROPERTY IN THE BIOPHAMACEUTICAL SECTOR - SEPTEMBER 2022 FTI Consulting Inc.

@ Based on existing evidence and the results from our economic model,
<  this paper reaches nine key conclusions:

7.

Intellectual property protection is the cornerstone of drug discovery and development
and fosters an innovative environment in the life sciences sector.

Intellectual property law provides a framework that supports collaboration, which is
critical to effectively support innovation through the long, complex, and risky innovation
process, from bench to bedside.?

Maintaining the intellectual property framework results in long-term benefits for various
stakeholders including firms, investors, universities, and society.

Intellectual property protection incentivises investments and innovation.

In some cases, existing intellectual property provisions may need to be supplemented
with new incentives to address unmet medical needs.

The benefits of maintaining the current intellectual property system protections are
considerable. Under an extreme case where intellectual property protections—patents,
exclusivity, trade secrets, and the freedom for manufacturers to license their product as
they please—overrides were applied to 10% of drugs, the long-term loss in societal well-
being would be worth USD 214.5 billion per year on average, equivalent to 0.2% of global
GDP. Out of this figure, patients would bear 70% of the harm due to fewer new drugs being
developed to treat existing diseases.

Overriding intellectual property rights for 10% of drugs would result in a loss of 445,000
jobs (90,000 workers directly employed by life sciences firms and 355,000 employees
working in supporting industries) over 30 years.

If middle income countries—such as Brazil, Russia, India, and China—decided to override
intellectual property protections for all life sciences treatments, the number of new drugs
created globally would fall by 24% over a 30-year time frame and the total cost to society

would be USD 2.4 trillion on average per year, or 2.5% of global GDP.

Removing or overriding intellectual property protections would not have sped up

the creation or distribution of COVID-19 vaccines. Suspending intellectual property
provisions would not increase the speed of vaccination campaigns and could, in fact, even
undermine efforts to scale up vaccine production or to face future health emergencies or
pandemics.

3 Thisis supported by initiatives such as the INTERPAT IP Principles for Advancing Cures and Therapies (IP PACT)

document.
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Setting the Scene

While the ongoing COVID-19* pandemic has led to unprecedented collaboration and

speed of development for medical countermeasures, such as vaccines and therapeutics,

it has also served as a stark example of growing global inequalities. The protection of the
intellectual property framework has been perceived as a pivotal factor in both facilitating
and restricting access to COVID-19 vaccines and treatments. Advocates of the intellectual
property framework claim that intellectual property protection has greatly accelerated the
development, production, and distribution of vaccines and therapeutics to fight COVID-19,
arguing that intellectual property laws and arrangements that have worked for many years
should not be dismantled. At the other end of the spectrum, intellectual property framework
sceptics claim that intellectual property laws have impeded vaccine and therapeutic
distribution and have called for patent waivers and compulsory licensing measures as tools
aiming to increase access in low-income countries.

To help bring clarity to this debate, this paper takes a closer look at the role that intellectual property law plays in
fostering innovation in the life biopharmaceutical sector, as well as the extent to which patents impact patients and
broader society in both the short and long-term. Additionally, it also assesses whether amending the intellectual
property framework for COVID-19 health products and technologies could help facilitate access to COVID-19 vaccines and
therapeutics.

An unprecedented spotlight on biopharmaceutical research

By March 2022, there were nearly 474 million confirmed cases and over 6.1 million reported deaths from COVID-19
globally.” As economies worldwide shut down and people were asked to stay at home, researchers — in both the public
and private sectors — worked to develop vaccines and therapeutics to mitigate the virus. These efforts so far yielded

119 vaccine candidates being researched in clinical trials," resulting in 35 vaccines receiving conditional or full market
approval as of March 2022.Vi" Additionally, 345 therapeutic and 254 anti-viral medications development projects have
started by April 2021, demonstrating an unprecedented industry response.** The pace at which public institutions,
universities, and private firms conducted research and clinical trials to bring their respective vaccines and drugs to
market is unprecedented. As an example, Moderna’s mRNA-1273 COVID-19 vaccine set a pathbreaking speed by reaching
clinical trials only 66 days after the sequencing of the virus, while it took 326 days from virus sequencing to approval for
Pfizer’s vaccine.

COVID-19 has exacerbated health inequalities, leading to debates on access to vaccines and the role of intellectual
property regimes. Despite the success of R&D efforts, which led to 11.12 billion vaccine doses administered as of March
2022, COVID-19 vaccination efforts reflect considerable global inequalities. While 78.91% of citizens in high-income
countries had received at least one dose by March 2022, 58.70% in lower-middle-income countries and only 14.4% of
people were able to obtain at least one shot in low-income countries.*i From the onset, high-income countries entered

4 Used to refer to Severe Acute Respiratory Syndrome Coronavirus-2 (SARS-CoV-2)
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into deals with several companies for different technologies, not knowing at the time which of them would prove to be
safe and effective. Against this background, high-income countries have been able to secure earlier access to vaccines,
especially the most clinically effective vaccines based on mRNA technology. Not only are the major vaccine developers
and producers primarily located in high-income countries, but these countries also helped fund both clinical trials
and production operations (i.e., the United States government’s funding via Operation Warp Speed® and the European
Commission and German government funding for CureVac and BioNTech®). Furthermore, these high-income countries
also negotiated pre-purchase agreements that included early access as a condition of such agreements.

The dramatic inequalities in access to vaccines at the beginning of 2021, when vaccines started to be rolled out
worldwide, triggered societal debates on global health inequalities and caused intellectual property protection to

be increasingly perceived as pivotal in facilitating or restricting access to COVID-19 vaccines and treatments. While
overriding intellectual property protections may, at first glance, appear to be a simple solution, amending intellectual
property protections could pose significant challenges. This paper explores the potential impacts of both a targeted
and a blanket waiver of intellectual property provisions. Given the grave consequences of COVID-19 for the health and
wealth of people all over the world, an intellectual property waiver might be acceptable if it would increase access to

8

vaccines considerably; however, it is far from certain that this would be the outcome.*¥ Other issues, such as access to raw

materials, vaccine manufacturing capacity, the need for intensive technology transfer and guidance in order to produce
any new vaccine at scale, and the availability of health infrastructure and procurement procedures represent major
challenges which current proposals for a waiver do not address. When considering producing a brand-new technology
such as mRNA, these challenges only increase.

5 “Explaining Operation Warp Speed”, (2021) NIHB. Available from https://www.nihb.org/covid-19/wp-content/uploads/2020/08/Fact-sheet-
operation-warp-speed.pdf.
6 Commission (2020), Available from https://ec.europa.eu/commission/presscorner/detail/en/ip_20 _2136.
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Methodology and approach

To understand the potential impact of waiving intellectual property rights on COVID-19 vaccines, it is essential to discuss
the impact of intellectual property protection on the discovery, development, manufacture, and distribution of novel
drugs. Therefore, a closer look needs to be taken at the role that intellectual property protection plays in research and
development (R&D) and the extent to which it impacts access. To do so, this paper aims to:

1. layout adefinition of intellectual property protection;

2. illustrate the importance of the current intellectual property framework;

3. demonstrate how intellectual property protection stimulates innovation;

4. assess how intellectual property protection impacts citizens; and

5. explain why intellectual property protection remains critical in the current pandemic context.

We also review some proposed alternatives to the current intellectual property-based system, including their potential
benefits and limitations. Based on these insights, we assessed the trade-off inherent in waiving intellectual property
protection for COVID-19 health products and technologies.

We take a three-pronged methodological approach to assess the role of intellectual property in innovation, using
literature review, stakeholder interviews, and economic modelling. The literature review summarises key findings

from academic research on the impact of intellectual property protection on innovation. These academic insights are
supplemented by real-world insights from interviews. The interviews aim to capture the perspective of key players
instrumental to biopharma innovation, actors who rely on and benefit from intellectual property protection, but whose
role is often overshadowed by large pharmaceutical companies, venture capitalists (VCs), and technology transfer officers
(TTOs).” In total, five interviews were conducted with VCs, and four with TTOs. Given that the political debate is focused
on access, we also interviewed two global health experts and experts in the field of life sciences intellectual property
(see Annex for complete list of interviewees). As VCs are one of the primary funders of early-stage, breakthrough health
technologies, the goal of these interviews was to gauge the extent to which intellectual property impacts their decision
on whether to invest in a life sciences technology. The second group of stakeholders, TTOs, are highly connected to
universities and academic research. Their perspective is invaluable when assessing how intellectual property drives
innovation in the academic sector and contributes to financing future discoveries. Finally, our bespoke economic model
aims to answer two critical questions: how could waiving or reducing a considerable share of intellectual property
protection affect long-term innovation? And how could weakening a considerable share of intellectual property
protection affect society in the short and long-run? These economic hypothetical models do not quantify the likely loss
of innovation due to waiving COVID-19 related intellectual property protection, but rather help understand the possible
consequences of weakening the overall intellectual property regime. This last question is critical, as waiving intellectual
property protection in the current climate of high public interest could plausibly create pressures for similar responses in
other disease areas or if other pandemics were to occur.

7 TTOs aim to get academically derived research closer to patients by helping it through the development stages and translating early-stage research
into something which can eventually be commercialised.
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What is intellectual property?

The World Intellectual Property Organization (WIPO)® defines intellectual property as
‘creations of the mind, such as inventions; literary and artistic works; designs; and symbols,
names and images used in commerce’”" Intellectual property protection measures include
patents, copyright, and trademarks, all of which enable innovators to be recognised and can
help them to financially benefit from their inventions, by allowing the intellectual property
holder to profit from their work or investment by controlling how their property is used.

When referring to intellectual property protection, this paper focuses on patents, which are the most commonly used
intellectual property tool in the life sciences sector. According to WIPO, a patent is an ‘exclusive right granted for an
invention, which is a product or a process that provides a new way of doing something, or offers a new technical
solution to a problem’* To be awarded a patent, technical details regarding the invention must be revealed to the
public through a patent application, but for a specified period of time, no other product based on that patent may be
placed on the market by another party. In the life sciences sector, a typical patent lasts for 20 years.* Once this patent
expires, the original patent holder no longer has exclusive rights on the invention. Therefore, others can produce generic
(or biosimilar) versions of this original invention and sell them at lower prices. As supply of products and competition
increase, the product becomes more widely available and prices fall.

International intellectual property law globally is governed by the World Trade Organization’s (WTO) Trade-Related
Aspects of Intellectual Property Rights Agreement, also referred to as TRIPS. This agreement was negotiated during the
Uruguay Round of the General Agreement on Tariffs and Trade (GATT) between 1986-1994 and has been in place since
1995. It links the intellectual property regime to the international trade regime to ensure innovation, technology transfer,
and public welfare by providing countries with recourse to protect their citizens’ intellectual property rights.* This
agreement applies to all 164 WTO Members and Observers.™ Within the TRIPS framework, there are existing flexibilities
which could potentially help facilitate access®. More specifically, the Doha Declaration on the TRIPS Agreement and Public
Health — which was adopted by the WTO Ministerial Conference of 2001 in Doha on November 14, 2001 — reaffirmed

the ability of TRIPS member states to circumvent patent rights for better access to essential medicines in the context

of public health emergencies by clarifying the right of countries to issue compulsory licences and to permit parallel
importation.* This agreement enables increased flexibility in the intellectual property framework. Overall, this discussion
illustrates the need for a robust intellectual property protection system which incorporates sufficient flexibility and access
considerations.

In addition to the WTO regime, there are a number of policy frameworks for intellectual property protection at the
national and supranational levels (see Box 1). While 20 years is the standard patent duration, there are exclusivity
period exemptions and nuances across intellectual property frameworks including for orphan drugs, Supplementary
Protection Certificates (SPCs), and Regulatory Data Protection (RDP). These incentives do not stack up but work side by
side and protect different aspects of innovations. Orphan drugs, for instance, are created to treat very rare conditions
and therefore receive a specific 10-year exclusivity period during which similar medicines for the same indication
cannot be placed on the market to help spur innovation. In the European Union (EU), this is regulated through the

8 AuUnited Nations Agency
9 Please see Box 6 for more information
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Orphan Medicinal Products (OMP) Regulation, and in the U.S. through the Orphan Drug Act. On the other hand, SPCs are
issued to compensate for the time lapse between patent application and the granting of marketing authorisation (i.e.
drug approval by regulators). Within the EU, SPCs provide additional patent-like protection and can extend the patent
period beyond 20 years, for up to five years.*i Notably, the combined patent and SPC protection period from marketing
authorisation cannot be longer than 15 years. Finally, RDP is an intellectual property right available for a limited duration
which protects the innovator’s proprietary safety and efficacy data for an innovative product. This prevents any other
party, during the RDP term, from relying on the innovator’s proprietary data to obtain marketing authorisations and
market follow-on for generic products. RDP is an essential means of protecting an innovator company’s proprietary data
and of rewarding the innovator company for its significant investment in the generation of this proprietary data. This is
recognized by TRIPs in Article 39.3, requiring that all WTO members protect the data submitted to regulatory authorities
against unfair commercial use and disclosure®. Critically, the existing intellectual property framework in the EU could
be impacted by some of the proposals under consideration by the European Commission through the revision of the EU
Pharmaceutical Legislation.



WHITE PAPER - THE ROLE OF INTELLECTUAL PROPERTY IN THE BIOPHAMACEUTICAL SECTOR - SEPTEMBER 2022 FTIConsultingInc. 12

BOX 1

State of play in the regulatory framework for intellectual property
incentives

ORPHAN DRUGS

EU

Orphan Medicinal Products (OMPs) are developed to treat rare diseases defined as affecting less than 5 out
of every 10,000 people. The European Commission introduced the OMP Regulation in 2000 with the view

to secure effective, accessible, and affordable treatments for rare disease patients. The rationale behind
the OMP Regulation was to provide developers with appropriate incentives for the research, development,
and marketing of OMPs. Under the OMP Regulation, the main incentive is a 10-year market exclusivity
period after the marketing authorisation of an orphan medicine during which similar medicines for the
same indication cannot be placed on the market. The introduction of the OMP Regulation had a significant
positive impact on the number of annual designation applications, tripling since 2000 and with the total
number of authorised OMPs increasing from 3 in 2001 to 169 in 2019*%. Despite these developments, an
overwhelming 95% of rare diseases are still without authorised treatments. To address these unmet needs,
in the context of the 2020 EU Pharmaceutical Strategy, the European Commission is undertaking the
revision of the current OMP Regulation with the view to create a robust R&D and regulatory framework that
can improve OMP development incentives. Policy options under consideration include: (i) a baseline option
under which the criteria for granting an orphan designation for a medicine remains unchanged and the
market exclusivity period continues to apply; (ii) changing the criterion for granting an orphan designation
to a medicine by changing the threshold of total number of cases of a disease at a specific time based on
the type of disease; (iii) exploring novel incentives for products addressing an unmet need in rare diseases;
(iv) removal of the market exclusivity incentive for medicines that do not address an unmet rare disease.
Regarding the latter, there is a concern that the removal or weakening of intellectual property rights could
accelerate the erosion of Europe’s research base by driving away pioneering research towards other regions
in the world, ultimately reducing the availability and quality of medicines available to patients in Europe.

us

In the U.S., orphan drug designation qualifies sponsors for incentives such as tax credits for qualified
clinical trials, exemption from user fees charged by the Food and Drug Administration (FDA), clinical
research subsidies (Orphan Product Grant Program), and potentially seven years of market exclusivity after
approval. v
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EU PROTECTION

Supplementary Certificates

Supplementary protection certificates (SPCs) provide an additional protection period for pharmaceutical
products. While standard patents provide protection for 20 years from filing, SPCs offer up to five years of
additional protection for patented pharmaceutical products to compensate for the time spent on lengthy
clinical trials and market authorisation processes, which prevent owners of the patent from benefiting from
the patent protection during this period. The 2018 EU Commission study on the ‘Economic Impact of SPCs,
pharmaceutical incentives and rewards in Europe’, highlighted a positive relationship between the effective
protection period (extended by SPCs) and the level of pharmaceutical research and development. i
Following the introduction of the SPC manufacturing waiver in 2019, the European Commission is currently
revising the SPC system. The main goal of the revision is to tackle the fragmented implementation of the
Regulation in EU member states resulting from the fact that SPCs are granted, administered, and enforced
nationally, which has caused inefficiencies, lack of transparency, and predictability. Under the ongoing
revision of the 2009 SPC Regulation, the Commission is currently assessing different policy options
including the provision of unitary SPC protection in relation to unitary patents, as well as further measures
to reduce the administrative burden related to obtaining and administering SPC protection.

EU Regulatory Data Protection (RDP)

Throughout the market authorisation process, pharmaceutical developers are required to provide
extensive data on the preclinical and clinical trials to attest the safety, efficacy, and quality of the medicine.
Unlike patents, RDP protects data generated by companies through investment in the development of the
vast amount of data needed in the context of the market authorisation process. They do so by providing a
period of exclusivity on the data following authorisation. During this RDP period, generic manufacturers are
not able to rely on the original innovator’s data to gain market authorisation for their products. This is an
essential incentive for companies to make the necessary investments to prove the safety and effectiveness
of new medicines. Under EU law?’, there is a period of eight years during which a generic applicant cannot
refer to the originator’s data and an additional period of two years during which a generic product cannot
be put onto the market. Therefore, the generic product cannot be placed on the EU market until ten years
have elapsed from the originator’s first marketing authorisation. RDP is considered a key accelerator

of innovation and can increase access to new medicines. Considering the large amounts of investment
needed to introduce new medicines in the market, innovators find markets with RDP systems in place more
attractive as they prevent their new products from being copied. As a result, new medicines are introduced
in these markets sooner than in other markets.

10 Article 14(11) of Regulation (EC) No 726/2004 laying down Community procedures for the authorization and supervision of
medicinal products for human and veterinary use and establishing a European Medicines Agency.
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U.S. PATENT APPEALS ADMINISTRATIVE PROCESS

In an effort to reduce prescription drug costs, the Restoring the America Invents Act (RAIA) bill was introduced
in September 2021 to address some of the concerns that have developed since the passage of the America
Invents Act (AIA) in 2011 and the creation of the Patent Trial and Appeal Board (PTAB). The RAIA would have
several major effects on patent litigation. It would allow for government entities to challenge patents directly,
which would further reduce the authority of the court system; reduce the discretion of PTAB judges to deny
PTAB review (which would move the review back into PTAB); and allow for the director of United States Patent
and Trademark Office to reconsider decisions made by PTAB. These would all have the effect of giving PTAB
additional domain over patent review and reduce the oversight of federal courts in these matters. While some
have claimed that this change in the process of government intellectual property right would help to reduce
drug prices, denying innovators access to federal courts sets a problematic precedent.

As the above examples from real policy frameworks show, it is not the intellectual property system itself which hampers
access. Rather, it is how the framework is perceived. Critics of the current framework often highlight the so-called
‘ophanisation of drugs’. This refers to the breaking down of indications, which would not normally qualify as an orphan
medicine, into subsets of indications that are relevant for subpopulations of patients, so that these subsets qualify for
an orphan designation.*ii Underlying these critiques is a concern that patents are granted for advances that are seen
to hold less therapeutic value. In contrast, others argue that these concerns arise from a flawed understanding of the
pharmaceutical development process, the patent system, and the benefits to patients of incremental innovation. The
length of patent exclusivity, for example, cannot extend beyond the expiration date of the primary patent for the active
ingredient, meaning that there is a built-in limitation. Furthermore, patents are only granted for new, non-obvious
technical advances after assessment by highly skilled staff at patent offices across Europe. The value of a patent, both
from a therapeutic and commercial perspective, is not assessed at the time a patent is granted, but rather determined by
the market (i.e. patients, payors, healthcare professionals).

Overall, several interviewees suggested that there should be a stricter definition of what constitutes a novel invention
to receive patent protection.** At the same time, they also noted that failing to allocate patent rights for incremental
improvements to new therapies may decrease research and development investments into said improvements. This
could lead to reduced follow-on innovation, which in turn could reduce incremental but important improvements to
therapies in terms of safety, efficacy, or convenience.
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Does intellectual property protection
matter?

This paper seeks to examine the impact that amending COVID-19 related intellectual
property protections could have on the biopharmaceutical sector, by setting a precedent
beyond the pandemic. To appreciate the potential ramifications of setting such a precedent,
the following considerations should be made: the importance of intellectual property
protection for the current system of innovation in the biopharmaceutical industry; the
reasons why intellectual property is pivotal to drug development; how intellectual property
protection helps stimulate collaboration; and the broader innovation ecosystem.

Intellectual property protection is fundamentally important for the biopharmaceutical sector

While intellectual property protection is important for many industries, it is the lifeline of the biopharmaceutical industry.
In 2018, the global biopharmaceutical industry registered 9,114 patents through the Patent Cooperation Treaty (PCT) of
WIPO, a 4% growth compared to 2017.** There are over 70 patents per 1000 employees in the medical equipment and
pharmaceuticals industries, ranking it in the top ten across all industries.*¥ Additionally, intellectual property-licensing
revenue for scientific R&D ranked fifth among industries in 2012, just behind motion picture, television services, and other
information services. ™ One study that examined 100 U.S. manufacturing firms found that 65% of treatments would not
have come to market in the biopharmaceutical sector without patent protection, compared to much lower percentages in
other industries such as chemicals (30%), machinery (15%), and electrical equipment (49%).xi

Academic literature has shown that stronger intellectual property protection incentivises innovators to invest more in
R&D and that patents are especially important to the biopharmaceutical sector. A recent meta-analysis summarising

this trend indicates that intellectual property protection positively impacts both growth and innovation across sectors,
although these benefits accrue more for developed than developing countries. " These beneficial effects are particularly
pronounced in the health sector, where patent protection has often been linked with increased innovation.* For
example, the 1983 Orphan Drug Act (ODA) lengthened the duration of market exclusivity for orphan drugs in the U.S. >
As of 2009, the Food and Drug Administration (FDA) granted 2,002 orphan designations and approved 352 orphan drugs
since the implementation of the ODA**i compared to only ten FDA drugs approved for orphan diseases before the
introduction of the ODA.**i! On average, the ODA increased the annual rate of new clinical trials for drugs that treat rare
diseases, defined as those with a prevalence below 200,000 people.®* Moreover, the 1995 TRIPS agreement increased
patent term duration to 20 years from the filing date.” The increased patent duration boosted the value generated by new
innovative products by 21%.* However, patent protection in the context of TRIPS increased R&D investment in diseases
affecting high-income countries relative to diseases more prevalent in low and middle-income countries X

As increased intellectual property protection leads to more R&D investments and an increase in the number of drugs
brought to the market, patent laws have significant effects on innovation in the biopharmaceutical industry. Securing
market access through the exclusivity granted by intellectual protections or patenting is associated with higher
generation of new and innovative therapies. A one-year reduction in expected market exclusivity is associated with a
15.9% average decrease in the number of new drugs that are brought to market."ii Research has demonstrated that there
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is a positive correlation between market size and pharmaceutical innovation. In a 2004 study using 30 years of data, a
1% increase in the market size increased the number of new drugs approved by the FDA from 4% to 6%.'" By increasing
market size, patents help incentivise additional innovation.

Why intellectual property protection is of core importance to drug development

Unlike in many other sectors, there is a high barrier to entry for investing in the biopharmaceutical sector. It is very risky
and has a very high failure rate, due to complex pharmaceutical R&D and business models. This risk originates from
four main elements, which are high-up front R&D costs, long development timelines and the risk of failure, strict
regulatory frameworks, and the risk of duplication once drugs are on the market. Intellectual property provisions
help mitigate these risks and incentivise companies and venture capitalists (VCs) to invest in R&D, which can ultimately
yield high returns.

Q HIGH UP-FRONT R&D COSTS

O O Getting a drug to market requires a significant investment, with figures typically ranging from USD 1
O to USD 1.5 billion.* Other estimates, such as that of Di Masi et al., go even higher with possible costs

up to USD 2.6 billion.*" There is no revenue or return on investment for many years, until the product
is approved by regulators in each country involved in the transaction. Because of these conditions,
the majority of investments fail. Only 5 in 5,000 drugs that enter pre-clinical testing progress to human
testing. Of these, only 1 out of 5 is eventually approved. As a result, the odds of a new drug making it to
market are 1 in 5,000.*V" Without patented intellectual property, players in the R&D space will not put
forward the necessary investments to get a drug to market.*Vi"All of the VCs interviewed noted that the
intellectual property framework provides the protection required to decrease investment risks and that
they would not risk investing in drug or vaccine development without strong patent protections. If this
protection did not exist, investors could risk losing their entire investment, taking away the ultimate
incentive to invest. This is due to intellectual property provisions, that prevent innovations from being
picked up or copied by non-investors. This not only affects VCs, but also small biotechs and universities
that fund a lot of the original research needed to ensure a drug is safe and effective.

LONG DEVELOPMENT TIMELINE

The process of drug development is long, taking anywhere from 10 to 15 years on average. For instance,
it takes the U.S. Patent and Trademark Office (USPTO) 3.4 years on average to issue a patent after it

has been filed. This timeline is even longer — 4.4 years — for biologic medications.*™ Although patents
generally last for 20 years,' the majority of this time is occupied with running lengthy and expensive
clinical trials. The amount of time between regulatory approval and patent expiration (also known as
the effective patent length) is typically 12 years in the U.S." and ten years' in the EU.' The length of the
drug development process increases the risk for investors as they have to commit to investing significant
amounts of money over a very long period of time. The period of exclusivity granted by patent
protection and the resulting recuperation of investment costs is usually the main incentive that makes

it worth investing in the drug development process." Overall, the time to market is much longer than
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in other sectors, especially the tech sector, which is often lauded for its open approach to intellectual
property.tt

STRICT REGULATORY FRAMEWORK

The biopharmaceutical industry is tightly regulated to ensure high standards of safety and quality for
patients. Regulators require drug manufacturers to submit the molecule to rigorous pre-clinical trials as
well as three phases of clinical trials in humans before the drug is approved for use by regulatory bodies
such as the Food and Drug Administration (FDA) in the U.S. and the European Medicines Agency (EMA) in
the EU." This approval process is necessary but places additional costs on drug developers to get their
drugs to market. It has been estimated that clinical trials required for FDA approval of new drugs can
cost around USD 1 billion."

RISK OF DUPLICATION - DRUGS ARE HARD TO DISCOVER BUT EASY TO COPY

While there is a significant need for investment to get products out to market, in the absence of
intellectual property protection once a product is released, it can be easily copied. Small molecules can
easily be reproduced. Similar reverse-engineering is possible — although more difficult — for biologics
and gene therapies. Additionally, while it takes billions to bring a new drug to market, estimates are
that it takes a small fraction to bring a generic to market. Overall, the ability to quickly duplicate a

drug means that the first-mover advantage on the market is limited. In this sense, getting a return on
investment depends on the intellectual property framework and the period of exclusivity awarded, i.e.,
when the technology cannot be copied and exploited by another organisation."i

11 Please see Box 2 for more details
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BOX 2

The role of intellectual property protection in the
biopharmaceutical sector compared to the technology sector

Where endnotes do not specify, all information was drawn from the interviews conducted - please see the Annex for the

full list of interviewees.

FACTOR

BIOPHARMACEUTICAL SECTOR

TECHNOLOGY SECTOR

Time to market

Investment costs

Obsolescence

Regulatory
Framework

Risks

10-15 yearsVi

Beta versions are not permitted

1 - 2.5 billion EUR*

Slower moving — drugs stay on the market
for 20+ years™, as long as they remain an
effective treatment

Tightly regulated — rigorous evaluation of
safety, quality, and effectiveness

No return on investment until company is
acquired, asset is licensed, or product is
approved for market™i

Beta versions can be launched in months,
and updates can happen within weeks or
months'™

Beta versions are permitted and can generate
revenue

Depends on the specific app and technology,
but much lower barrier to entry. It is assumed
to be between USD 10,000 and 500,000.
Instagram, for example, is estimated to have
cost +/- USD 60,000 to build.

Very fast moving — technologies can become
obsolete within a year

Not strictly regulated — move fast and disrupt
the market

All about being first to market and capturing
a large market share to buy up potential
competitors to consolidate dominant
position

FTI Consulting Inc.
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Trade secrets Patents are favoured and are the vehicle to Secret code that cannot be copied as there is
exploit discoveries. Patents are generated and | little pressure to make information public -
exploited by a number of actors that all play key thing is to prevent knock off (i.e. ongoing
a key role in the innovation process such as Apple - Samsung lawsuits)
academia, start-ups, big pharma with TTOs

Information not typically in the public
domain, with the exception of open-source
Information ends up in public domain. With initiatives (i.e. Linux, Mozilla Firefox)

trade secrets it is much harder to secure the
collaborations required to bring a product to
market

and VCs™V

Scope of patents | Fewer core patents which tend to be Many very narrow patents for small

structurally or functionally defined molecules | improvements on existing technology
that are generally real advances in the art
(ways to treat/ cure diseases for example)

Intellectual property protection has helped foster a culture of collaboration

In addition to being critical to incentivise investment, the existing intellectual property framework has helped increase
collaboration, which has led to more innovation. There are four key trends in the industry that can be attributed to this
framework.

First, there has been a move towards a complimentary approach with larger biopharmaceutical companies having both
in-house R&D as well as partnerships with small and medium enterprises (SMEs). In the past, research was done mainly
in-house by larger pharmaceutical companies. Today, this research model works alongside a more complimentary
modelsetting, comprised of thousands of start-ups and spinouts that are built with the financing strategy of taking a new
concept and generating sufficient clinical evidence to make a product or firm attractive for purchase by pharmaceutical
companies. The move from the predominately in-house R&D focus to a broader complimentary model has contributed
to the rise of new firms, which are responsible for most of the innovation that has filled industry pipelines in recent
years."™ Moderna, BioNTech and CureVac, the three biotechnology companies that developed the mRNA technology at
the heart of several COVID-19 vaccines currently on the market, are just one example. These smaller biotech companies,
in many cases, are either university spinouts, or have licensed intellectual property from universities which, with support
from private investors, further develop it to the point at which it can be licensed to pharmaceutical companies. One
consequence is that biopharmaceutical innovation relies heavily on a complex web of contractual agreements linking
various actors at several stages of the drug development process. Intellectual property protections have played a critical
role in moving from an internal R&D model to a broader external one.

Second, while there is still a lot of competition in the life science space, many companies also have started to collaborate
to leverage each firm’s unique skills. In other words, there is less of a ‘going at it alone’ mentality. One example is the
GSK, Pfizer, and Shionogi three-party joint initiative to create a world-leading specialist company for HIV/AIDS, ViiV. The
rationale for the venture is that the new firm will be more sustainable as a combined venture and will produce synergies
on the commercial side.™ This type of collaboration in the biopharmaceutical sector is typically based on intellectual
property provisions, which serve as the basis for collaborations and contracts.>"
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Third, biopharmaceutical companies have adopted innovative licensing approaches, including non-assert declarations
and voluntary licensing to enable wider access to technologies protected under the intellectual property framework.

A non-assert declaration is when a patent holder commits to not enforce their patent rights for a specific group of
countries so that a generic version can be produced during an agreed upon time frame and setting. Voluntary licensing is
a mechanism whereby the patent holder gives authorisation to another company, often a generics company, to produce
and distribute a patented vaccine, drug, device, or diagnostic. The license typically sets out quality requirements and
defines the markets in which the licensee can sell the product.*™ii Examples of voluntary licensing include:

— Between the years 2013-2019, several companies, including Pfizer, Bristol-Myers Squibb, and AbbVie, established long-
term partnerships with the Medicines Patent Pool (MPP) to license their HIV, tuberculosis, and Hepatitis C products to
well over a hundred countries.>*

— In 2014, Gilead entered into non-exclusive licensing agreements with seven India-based generic pharmaceutical
manufacturers to expand access to its chronic hepatitis C medicines for distribution in 105 developing countries.*

— In March 2020, AbbVie suspended its global patent rights for Kaletra, an HIV drug that has been identified as a potential
treatment for coronavirus.*

In addition to voluntary licensing frameworks, compulsory licensing is an existing mechanism in TRIPS to overcome
limited access to medicines of considerable public interest. When using compulsory licensing, governments allow other
producers to manufacture a patented product or process without the patent owner’s consent, or for the government

to use the patent-protected inventions itself. Within this framework, the patent owner still has rights over the patent,
including a right to compensation for copies of the product made under the compulsory licence.™, As written in a paper
by Jamie Love, an intellectual property activist and Director of Knowledge Ecology, ‘Contrary to many popular news
reports and statements by misinformed government officials and industry lobbyists, the WTO rules are quite liberal in
terms of the grounds for granting compulsory licenses. There are no limitations on the scope of disease. Indeed, there is no
requirement that compulsory licenses be limited to cases involving health care problems at all.*<

Finally, the intellectual property framework enables technology transfer. Technology transfer allows for the sharing of
information between academia and industry. Often this takes place in the form of early-stage academic research with
other stakeholders needed to bring the technology to market (biotech companies, investors, pharmaceutical companies,
and others), without the risk that the technology is expropriated or the value is lost. Academic researchers and their
institutions cannot bring a new drug or vaccine to market on their own as they do not have the expertise, the facilities, or
financial resources. The same applies, in most cases, to small biotech companies. Only large pharmaceutical companies
have all the capabilities and resources needed to bring a drug to market on their own and, despite this, this approach is
less efficient than the favoured external collaboration model. As a result, technology transfer concerns the translation

of research into marketable pharmaceutical products to address unmet clinical needs. In the case of technology
transfer, navigating the business/economic model is complex. Many partners are involved, and companies cannot
comprehensively control such collaboration with confidentiality or non-disclosure agreements. Therefore, patents are
necessary to protect innovation. "

Intellectual property protection is the backbone to the broader innovation ecosystem, beyond
biopharmaceutical companies

It is not only larger pharmaceutical companies who benefit from a robust intellectual property framework, but also a
multitude of actors along the drug development chain, including start-ups, investors, the public sector, and universities2.
One important consideration raised in four of the interviews is that the intellectual property framework helps maintain
the balance between bigger (biopharmaceutical firms) and smaller players (universities and biotechs) in this innovation
ecosystem™, In this sense, one of the interviewees used the analogy of David and Goliath, arguing that patent protection

12 Please see Box 3 for more details
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is one of the primary forms of guarantee for researchers and developers against the more powerful large industry

players. i

BOX 3

Beneficiaries of intellectual property protection-
how innovation happens in the biopharmaceutical sector

Where endnotes do not specify, all information was drawn from the interviews conducted - please see the Annex for the

full list of interviewees.

O\

ACADEMIA

ACADEMIC RESEARCHERS

Patent applications and publications are two ways of bringing scientific knowledge into the public
domain. The question of which to prioritise has long been ongoing in academic debates.

For an academic researcher, it can be rewarding to see a technology originating from their own lab
being developed into a final product benefitting patients. Furthermore, there is a potential for revenue
for their research group and for the researchers themselves, even if there is little possibility that any
substantial profits will be generated. Lastly, academics involved in the development of intellectual
property are becoming increasingly appreciated by research institutions that are using this as a criterion
to rate academics for the purposes of promotions or tenure.*

For example, scientists have studied the use of mRNA as a novel therapeutic since the early 1990s™i, It
was not until 2005 that a group of researchers at the University of Pennsylvania published findings on
mRNA technology that have since been critical in the development of mMRNA vaccines.*

TECHNOLOGY TRANSFER OFFICES (TTOS)

In the U.S., the Patent and Trademark Law Amendments Act of 1980 gave universities the right to

retain title and sell patents and discoveries made through federally funded research - this is known

as the Bayh-Dole Act.® Intellectual property protections are critical for academic institutions to
attract industry partners and or private investors that are interested in the quality of research and the
commercial opportunity the innovation provides.® Much of the income received from patenting and
licensing by universities is subsequently re-invested back into the university to fund new research
projects that will fuel the new wave of biopharma innovations. For mRNA, U.S. Securities and Exchange
Commission (SEC) filings show a number of sublicenses for mRNA-related patents which were granted
by the University of Pennsylvania to both Moderna and BioNTech.*i The 2017 filings indicate that the
University of Pennsylvania exclusively licensed their patents to mRNA RiboTherapeutics, who then
sublicensed them to its affiliate CellScript. CellScript then went on to sublicense the patents to Moderna
and BioNTech.
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©

INVESTORS

VENTURE CAPITALIST FIRMS (VCS)

A Venture Capitalist firm’s approach is to fund private biotech companies which carry on research

and development to the point at which a pharmaceutical company will buy or license it and bring the
research to next stage of the development process, or to the point that the private biotech company can
be listed on a stock exchange via an initial public offering (IPO). The decision to invest heavily depends
on intellectual property, which is the guarantee that the company owns proprietary knowledge. VC is a
high-risk business and out of 10 high risk deals, eventually 1 or 2 on average will make a sufficient return
to finance the other 8 or 9. To incentivise risk taking by VCs, such as in the rare disease space, returns
anticipated thanks to intellectual property are critical. For mRNA, investment from Flagship Pioneering
was critical for funding Moderna.

COMPANIES

START-UPS/ BIOTECHNOLOGY FIRMS

Patents play a pivotal role for start-up ‘biotech’ firms which are often backed by venture capital. As
their value is largely dependent on their proprietary technologies and candidate drugs in development,
intellectual property protection plays an essential role in funding and partnership opportunities for

the development stage firms. Most biotech companies are solely focusing on R&D and do not make

any revenue. WWhile some do generate revenue through services or other offerings, generally they
exclusively spend or “burn” money up to the point of exit, when they are able to out-license or sell an
asset. The reason they keep operating and VCs continue investing in these companies, sometimes over
decades, is the perceived value of their research or drug candidates and the protection that patents
provide them to generate revenues and a return on investment, in the event that they are able to
successfully develop and bring a new drug or vaccine to market.

Regarding COVID-19 vaccines, after a decade or more of investment Novavax was struggling financially,
Moderna was making no revenues, CureVac and BioNTech received several grants and loans from the
EU, and the latter was partly acquired by German government. While there are a few success stories,
many companies will go bust and even more will remain among the living dead, with no real progress or
potential for recovery of investment.

PHARMACEUTICAL COMPANIES

Most biotech companies do not have the capital, networks, resources, or even expertise to bring a
product all the way to market without partners, and often aim at a trade sale or out-licensing to a
pharmaceutical company. Therefore, pharmaceutical companies step in and invest a percentage of
their existing revenues from current sales into the purchase or licensing to market launch of the next
generation of drugs. This is feasible due to their revenue streams, capacities, and expertise.™ i

With COVID-19, larger companies partnered with smaller ones to rapidly run large clinical trials, secure
emergency use authorisation, and produce vaccines, with the key examples being the Pfizer and
BioNTech collaboration, and the Oxford University and AstraZeneca one.
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QY]
&5 PATIENTS
The economic modelling section of this paper shows that when changing the current intellectual
property regime, consumers and patients suffer most from weaker intellectual property protections,

bearing more than 70% of the burden due to fewer new drugs being developed to treat existing
diseases.

@ KEY CONCLUSIONS
<

— Intellectual property protection is the cornerstone of drug discovery and development and
fosters an innovation-friendly environment in the life sciences sector

— Intellectual property law provides a framework that supports collaboration that is critical to
effectively supporting innovation through the long, complex, and risky innovation process, from
bench to bedside

— Maintaining a strong intellectual property framework results in long-term benefits for various
stakeholders, including firms, investors, universities, patients, and society
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Does the protection of intellectual

property stimulate innovation?

Based on the interviews conducted, we found that intellectual property provisions can
help stimulate innovation by making R&D investments more attractive and by putting
information in the public domain, which helps foster follow-up innovations. Despite this,
intellectual property protection is not a fix-all, and there are areas where market failures
hinder innovation, such as antimicrobial resistance (AMR) (see Box 4).

Intellectual property protection makes investment attractive

Due to the exceptionally high costs and risk of failure in biopharmaceutical investment, all interviewees noted that
robust incentives are needed to drive investment. The intellectual property framework does this by providing a period of
market exclusivity which enables investors to receive a return on investment, which then allows people, institutions, and
companies to keep on innovating.

Monetary investments are typically made by the public sector and VCs for early-stage research. It is estimated that in
2020 the biotechnology sector raised just under 20 billion dollars and saw 448 venture capital financing rounds for
biopharmaceutical companies.*" For example, in 2017, out of 49 new medicines approved in the US, 92% were owned
by public companies at the time of approval, 39% were developed in-house by Big Pharma companies, and 43% were
developed by venture-backed start-ups, with the remaining primarily developed by mid-sized biotechs.*

While slightly different to VCs, TTOs work with academic researchers and universities to help them identify which
research portfolios are commercially viable, and once viability is identified, TTOs help researchers to patent their
technology or research. Doing so helps them to progress one step further on the development pipeline by finding
industry partners that are willing to invest in or buy the patented research.*i When a technology requires more
investment and development than what an institution can provide in order to reach an inflection point at which it can be
sold or licensed to industry, TTOs can assign or out-license the technology to new spinouts, start-ups, or existing private
biotech companies. These companies then carry out the additional research and development required. Most technology
transfer offices are in-house at a given institution, although some are for profit, some are charities, and some are service
organisations serving multiple institutions.

The services which TTOs offer universities are valuable, as promising scientific research can be identified, protected by
intellectual property, and commercialised through the sale or licencing of the intellectual property to bigger players

in the biopharmaceutical development chain. This process has two main benefits, the first of which is that it allows for
the realisation of promising early-stage scientific research to be translated into a real product or technology which can
improve patient lives. The second, being that a large percentage of the royalties earned by universities from the licencing
of their intellectual property to bigger players, can be reinvested into university resources and facilities.i
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The ‘Lego model’ - intellectual property protection puts knowledge in the public domain

The premise of intellectual property protection rests on a type of social contract — the patent bargain — whereby the
inventor of a novel idea or technology agrees to publish the information in exchange for the exclusive rights to use

this idea for a limited period.*ii This approach is beneficial to society as it places significant amounts of novel and
innovative information into the public domain.** More specifically, within 18 months of filing a patent, the information
is made public. Such disclosure allows others to develop ideas based on the information leading to increased innovation
in a given space. In this sense, one of the interviewees suggested that researchers can ‘build’ on each other’s knowledge
— like Lego blocks.* Indeed, another interviewee, Christian Stein, the CEO of Ascenion, noted that ‘the notion of giving
novel knowledge to society and giving society the opportunity to work with this novel knowledge is the heart and soul of
intellectual property. This has a price, and the price is that the intellectual property holder has the right to control how
others use that knowledge for a certain period of time.*

Three interviewees argued that if this patent bargain were to disappear, we would shift from the Lego model to the
Coca-Cola model. The Coca-Cola model is based on the secrecy of the Coca-Cola Company’s recipe for its most famous
product. The recipe is a trade secret and has never been revealed to the public as there is no Coca-Cola patent on the
ingredients or recipe. If there had been a patent, this would have expired over a 100 years ago. But with a trade secret,
Coca-Cola can maintain their exclusive ability to produce Coca-Cola — rather than generic alternatives — indefinitely.
This analogy paints a picture of what the biopharmaceutical industry would look like if intellectual property rights were
removed or decreased. Many companies would keep their research and innovations secret. Secrecy in R&D performed by
companies would lead to duplication of efforts as companies would not know what other competitors are researching.
Patents, on the other hand, are publicly available and anyone can review them. They facilitate competition from other
producers once the patent expires as the ‘how-to’ has already been disclosed in the patent. They provide a state of play
of the knowledge in a specific field. Through licenses, patent holders can foster discoveries in areas which the original
patent holder was not actively researching, which in return will increase knowledge and innovation for the whole benefit
of the scientific community and society. Acommon misunderstanding about waiving intellectual property rights is that it
would provide more transparency.

BOX 4

When patents fail - the case of antimicrobial resistance (AMR)

MARKET DRIVERS

The patent system can only contribute as an effective incentive mechanism if sufficient market drivers exist. Typically,
when developing a medicine, companies calculate a price based on a number of factors — including market dynamics
and the cost of R&D. Once a patent expires, generic companies are able to produce and sell the medicine and be
competitive based on sales volume.

Despite the clear value of antibiotics for society, the incentives to develop them are notably limited. Generally,
innovators and generics are commercially incentivized to sell high volumes of products to obtain a return on
investment. In the case of antimicrobial resistance (AMR), where bacteria naturally develop resistance to antibiotics,
the goal is to have effective antibiotics available, yet only give them patients who require powerful antibiotics

to treat resistant bacteria. Therefore, there is a medical and public health rationale for using such new drugs only
very selectively. This means low sales, which generally means an unsustainable business model in light of the high
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development costs. So, a solution is required which provides innovators, investors, and pharmaceutical companies with
a basis for sufficient return on investment without simply increasing the use of new drugs.

Many AMR experts view antimicrobial stewardship as a double-edged sword*. To safeguard their effectiveness,
physicians often avoid prescribing the newest antimicrobials. However, while limiting antimicrobial use can slow AMR,
it also serves to discourage the industry from developing new therapies. Adding to the economic disincentive is the fact
that, unlike other disease areas, most antimicrobial drugs cure an underlying infection relatively quickly (within days to
a few weeks), resulting in limited sales volumes.

OVERCOMING MARKET FAILURES

The current intellectual property system has not managed to successfully overcome market failures faced by
antimicrobial manufacturers. Only by changing the way such products are valued can we adequately address the need
for the development of ‘reserve’ antibacterials, while reserving them for patients in most urgent need.

After years of focusing on cost control and limiting the use of antibacterials to curb inappropriate use, countries are now
taking a range of measures to address the lack of supply of new products.* Notably, in recent years, the so-called ‘One
Health’ approach is increasingly considered by policymakers and has also been recognised by the 2016 United Nations
Political Declaration on Antimicrobial Resistance*. The ‘One Health’ approach recognises the interconnectedness
between human, animal and environmental health, and therefore emphasises the need for comprehensive and
integrated multisectoral action and policies.

Incentives can be distinguished between so-called “push, pull and decoupling” measures*i. Push mechanisms
financially support research programs during the period between drug discovery and commercialisation. Pull incentives
introduce new types of rewards to incentivise companies to invest in this area. Novel pull incentives recommended by
expert literature and the industry include so-called transferable exclusivity extensions (TEE). TEE is a reward in the form
of a transferable exclusivity voucher that an innovator can use for any other product in its portfolio or sell to another
company. By transferring the exclusivity extension to another product in the portfolio that generates higher revenues,
TEE can be a strong incentive for innovators to invest in AMR R&D.

Existing interventions centre on providing exceptions in cost-containment mechanisms to allow higher prices. In the
U.S., certain antibacterials are granted additional years of protection from generic competition and faster regulatory
review.

@ "~ KEY CONCLUSIONS
&

— Intellectual property protection incentivises investments and innovation

— In some cases, existing intellectual property provisions may need to be supplemented with new
incentives to address unmet medical needs

26
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Does the protection of intellectual

property impact citizens?

How would reductions in intellectual property protection affect citizens? To answer this
guestion, we created a robust health economic model to consider the hypothetical scenario
where world leaders have made the drastic decision to waive intellectual property rights
for some life science innovations.

Developing a robust model to quantify changes in intellectual property protection

In part motivated by the current discussion on the importance of intellectual property protection in response to the
COVID-19 pandemic, we developed an economic model to quantify the potential impact of changes to intellectual
property protection on long-term social welfare. Specifically, we modelled how overriding intellectual property
protections for some proportion of new life science innovations would affect consumers, producers, and overall society in
both the short-term and the long-term.

A key outcome in the model is ‘social surplus’, which is the overall benefit to society derived from a medicinal product,
which is measured as the value to patients minus the cost of producing the drug. These benefits can be divided into
benefits that accrue to consumers (i.e., patients) and those that accrue to producers (i.e., innovative firms). Consumer
surplus is measured as the net value to patients after subtraction of the drug price; producer surplus is equal to the
revenue firms earn less the cost of production. Total social welfare is calculated by adding together the consumer and
producer surplus.

This economic model quantifies how the removal of intellectual property would impact future innovation and social
welfare. Our methodology relies on a three-step approach (please see the Annex for a detailed description). First,
we projected the value of new pharmaceutical innovations under the current intellectual property framework. This
estimate was attained by:

1. identifying recently approved pharmaceutical treatments.

2. quantifying the incremental value of such treatments measured in quality-adjusted life years (QALYs).
3. measuring disease prevalence to estimate the total number of individuals impacted.

4. measuring the share of the social surplus created that is attributed to consumers, per person.

Second, we estimated the impact of hypothetical changes in the intellectual property regime. We selected these extreme
policy scenarios to more clearly demonstrate the potential impact that intellectual property overrides in COVID-19
drugs—such as the TRIPS waiver—could have if such overrides created a precedent that would be followed in other
disease areas or indeed all-new health technologies. Specifically, we selected three different intellectual property
regimes associated with potential future intellectual property protection overrides. The intellectual property overrides
in this model include removing all relevant intellectual property protections, including removing patent protection,
exclusivity, and regulatory data protection, requiring compulsory licensing, prohibiting trade secrets, and waiving
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intellectual property rights broadly. Our baseline policy change modelled an extreme case where governments in the
future would override intellectual property protections for 25% of drugs (1 in every 4 drugs). We also considered cases
where intellectual property overrides were applied to 10% of drugs (1 out of every 10 drugs) and 50% of drugs (5 out of
every 10 drugs).

Third, we quantified how the impact of the changes in intellectual property regimes could affect the critical outcomes

of interest: the number of drugs brought to market per year, overall social welfare, as well as consumer and producer
surplus. Waiving intellectual property protection for some share of drugs leads to two offsetting effects: 1) in the short-
term, prices fall and consumers benefit; but 2) in the long-term, R&D investments decline, and the number of new drugs
brought to market falls. Our baseline approach focuses on measuring these outcomes for residents in the U.S., but we
also extended our analysis to consider the impact on global societal welfare. We used a 3% discount rate to down-weight
changes in welfare in the longer-term future and additionally report undiscounted figures.

Robust intellectual property protection leads to long-term benefits for consumers, firms, and broader
society

The benefit of keeping the current intellectual property system compared to increasing the likelihood of overriding
intellectual property protections by waiving patents for 25% of drugs amounts to USD 536.2 billion on average annually or
USD 16.1 trillion over 30 years. Across various specifications, our model shows that overriding intellectual property

protections reduces the number of treatments brought to market. Overriding intellectual property for 25% of drugs
would result in a reduction in the number of new drugs launched per year from 46 in 2021 to 33 in 2050 (2). Because many
drugs are already in Phase 3 trials by the time intellectual property overrides are applied, , by 2025 there are still 41 drugs
entering the market (an 11% decrease). However, by 2050, our model estimates that only 33 drugs will be brought to
market, a 29% decrease relative to the status quo.

Figure 2 - Number of New Drugs Launched Per Year between 2021 and 2040 (20 years)
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Under any of the scenarios where intellectual property rights are overridden in our model, society is made worse off. The
net discounted loss in social welfare from overriding intellectual property protections is USD 16.1 trillion (or USD 28.2
trillion if we do not discount future years by 3%) over the 30-year time frame we examined. Under the current intellectual
property system, the social value of new drugs in the U.S. is USD 4.96 trillion per year. This estimate is in the range
reported by others. " The higher the likelihood that drug intellectual property protections will be overridden in the
future over the life of the product, the lower the social benefits provided by pharmaceutical R&D. In our first scenario, a
25% chance of overriding a drug intellectual property protection reduces social surplus by USD 16.1 trillion (USD 536.2
billion per year on average, or 0.6% of global GDP) between 2021 and 2050 (Figure 3 - Discounted Annual Loss in Social
Welfare between 2021 and 2050). In the second scenario, if the chance of overriding is reduced to 10%, the social surplus
loss decreases to USD 6.43 trillion (USD 214.5 billion per year on average, or 0.2% of global GDP) over this period.
Similarly, in the third scenario, a 50% chance of overriding that drug intellectual property protection results in a societal
loss of USD 32.17 trillion (USD 1.1 trillion on average per year, or 1.1% of global GDP over 30 years.**

Areduction in intellectual property protections would also have a significant impact on life science sector investments
in research and development. We estimated that, by waiving patents for 25% of drugs, annual R&D investments would
fall by 9%, 11% and 29% by the year 2023, 2025, and 2030 respectively. Based on the current innovation pipeline—and
not accounting for any likely changes to R&D for pre-clinical studies—the reduction in R&D spending on clinical trials
would fall by USD 1.51 billion, USD 2.02 billion and USD 5.05 billion per year by 2023, 2025, and 2030. This decrease in
investment would have a significant impact on patient outcomes.

Additionally, if employment decreases proportionally to profits, a 25% intellectual property protection override would
lower employment by 26% over 30 years, resulting in a loss of 1,059,000 jobs (214,000 workers directly employed by
biopharmaceutical firms and 845,000 employees working in supporting industries) (4). Overriding intellectual property
for 10% and 50% of drugs respectively would lower employment by 11% and 49% over this period, amounting to a loss
of 445,000 jobs (90,000 direct jobs; 355,000 indirect jobs) and 1,953,000 jobs (395,000 direct jobs, 1,558,000 indirect
jobs) respectively. Our model likely underestimates the loss value because the results do not account for cost offsets -
additional costs due to fewer therapies coming to market. According to a U.S. Congressional Budget Office (CBO) report,
a 10% increase in drug spending (i.e. expenditures on prescriptions medicines and over-the-counter products) would
result in a 2% decrease in medical costs**. Using these estimates as applied to a US setting, if 25% of drugs were to have
reduced intellectual property protection, there would be a 29% decrease in drug spending—due to a combination of
lower drug costs, but largely fewer new drugs coming to market—resulting in a 5.8% increase in medical costs.

13 These net social welfare loss values are discounted by 3% each year. The undiscounted 30-year net social welfare loss from overriding intellectual
property protections by 10%, 25%, and 50% are USD 11.28 trillion, USD 28.19 trillion, and USD 56.38 trillion respectively.
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Figure 3 - Discounted Annual Loss in Social Welfare between 2021 and 2050
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Both consumers and producers are harmed in the long-term by less innovation. In the first few years, the social welfare
shifts from producers to consumers, but the total surplus to society remains the same. But in the longer term, fewer
drugs created will lead to lower social welfare in the economy as fewer drugs are introduced (5). In the short term,
consumers benefit from eliminating intellectual property protections because weaker protection, for instance, waiving
patents, reduces prices while having only a limited impact on innovation in the short run. After only three years,
however, consumers become worse off relative to the status quo and are significantly harmed in the medium to long-
term (6). Additionally, consumers bear the largest share of this cost of overriding intellectual property. Producers lose
out (on a relative scale) more than consumers (7). Still, because consumers get the majority of the value, in absolute
terms, consumers incur three-quarters of the cost from overriding intellectual property. With a 25% chance of overriding
intellectual property protection, consumers incur 74.0% of the undiscounted net loss (72.3% discounted loss). This loss
percentage ranges from 72.6% (71.0% undiscounted) to 76.2% (74.5% undiscounted) when the chance of overriding
protection is 10% and 50% respectively.

Figure 5 - Annual Social Welfare between 2021 and 2040 (20 years)
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Figure 6- Annual Consumer Surplus between 2021 and 2040 (20 years)
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Figure 7 - Annual Producer Surplus between 2021 and 2040 (20 years)
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An important consideration is the potential impact of developing countries reforming their intellectual property
protections. In part due to inequalities in COVID-19 vaccine access, some policymakers have called for weaker intellectual
property protection for COVID-19 vaccines and therapeutics, something we discuss further in the section below~ i,
Additionally, Brazil, for instance, has passed a bill that will temporarily waive patent rights and grant compulsory licenses
for COVID-19 vaccines and therapeutics®. BRIC countries (Brazil, the Russian Federation, India and China), currently make
up 40.7%°" of the world’s population and approximately 20.6% of current health care expenditures®. To address this
issue, we also considered another scenario whereby only middle-income BRIC countries would eliminate intellectual
property protections on life science innovations. If BRIC countries were to override intellectual property protections on

all life science treatments, the number of new drugs that would come to the market globally would fall by 24%, down to
35 per year (from a baseline of 46). The global 30-year social welfare losses will total USD 71.1 trillion (USD 2.4 trillion on
average per year, or 2.5% of global GDP), with global consumers taking on 71.9% (undiscounted 73.6%) of the total losses.
The USD 51.1 trillion (USD 1.7 trillion per year on average, or 1.8% of global GDP) 30-year consumer losses include both
the annual gains in consumer surplus of up to 1.6% in the first 3 years after the policy is implemented and the annual
losses of up to 21.9% afterwards. While the policy scenarios are extreme, they do demonstrate how overriding intellectual
property rights would have a significant and negative impact on broader society.

) @ " KEY CONCLUSIONS
&

— The benefits of keeping the current intellectual property system protections are considerable.
Under an extreme case where intellectual property protections—patents, exclusivity, trade
secrets, and the freedom for manufacturers to license their product as they please—overrides
were applied to 10% of drugs, the long-term loss in societal well-being would be worth
USD 214.5 billion per year on average, equivalent to 0.2% of global GDP. Out of this figure,
patients would bear 70% of the harm due to fewer new drugs being developed to treat existing
diseases.

— Overriding intellectual property rights for 10% of drugs would result in a loss of 445,000 jobs
(90,000 workers directly employed by life sciences firms and 355,000 employees working in
supporting industries) over 30 years.

— If BRIC countries—i.e. as Brazil, Russia, India, and China—decided to override intellectual
property protections for all life sciences treatments, the number of new drugs created globally
would fall by 24% over a 30-year time frame and the total cost to society would be USD 2.4
trillion per year on average or 2.5% of global GDP.
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What role can intellectual property
protection play in the context of
addressing both current and future
pandemics?

So far, this paper has assessed the benefits that societies and industries gain from the current
system of intellectual property protection, concluding that large-scale changes to weaken

the current intellectual property system could have a considerable negative effect on society,
including individual economic actors (firms) and citizens (patients). Whether such changes

are an acceptable price to pay for increased access to COVID-19 products depends on whether
waiving intellectual property protections would result in increased access in general. To
answer this question, this section looks at the role of the intellectual property framework

in bringing COVID-19 vaccines to market and the current political debate on temporarily
removing some intellectual property protections.

The role of the intellectual property framework in bringing COVID-19 vaccines to market

A new technology platform — mRNA — which had been in the innovation pipeline for over 20 years, emerged as a
frontrunner in the race for COVID-19 vaccines and is currently the leading response to COVID-19. This technology
platform, the core of the Moderna, BioNTech/Pfizer and CureVac vaccines, has been studied extensively and financed by
private investment for over a decade.’v mRNA technology is revolutionary for vaccines and biopharmaceutics generally:
vaccines can be developed in a few days, instead of years, based on the genetic sequencing of the virus with exceptional
efficacy levels above 90%.

While this new technology has only recently come to widespread public attention, intellectual property protection has
been an important part of its development. Scientists have studied the use of MRNA as a novel therapeutic since the
early 1990s Still it was not until 2005 that a group of researchers at the University of Pennsylvania published findings on
mRNA technology that have since become critical in the development of mRNA vaccines.© As explained in Box 3, in 2017,
the University of Pennsylvania exclusively licensed their mRNA-related patents to mRNA Ribo Therapeutics, which then
sublicensed them to its affiliate, CellScript. CellScript then went on to sublicense the patents to Moderna and BioNTech.
Here we see an example of how the foundational technology needed to develop a vaccine was invented and discovered in
an academic lab and start-up research firm, protected through patents, and subsequently licensed out to a larger entity
for further development and commercialisation. Vi ¢

A core reason why Moderna and BioNTech’s vaccines were able to get through the development process and to market so
quickly — both within 9 months™ — was due to the current intellectual property framework, which enables collaboration.
Initially developed by small biotech companies with less than 1,000 employees, these companies have partnered with
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dozens of organisations to speed up production, including the pharma giant Pfizer for BioNTech and the world-leading
contract research organisation (CRO) Lonza for Moderna.*

Until the World Health Organization (WHO) declared the pandemic in early March 2020, mRNA technologies had no
proven commercial potential but held the promise of leading to novel therapeutic discoveries, such as personalised
medicine and vaccines for cancer. The hypothesis whereby mRNA may be effective against COVID-19, followed by risk-
taking, investment and science-industry collaboration, has resulted in mRNA technology delivering two of the most
effective vaccines on the market to protect against COVID-19.

Indeed, as Kevin Noonan, Partner & Head of the Bio Pharmaceutical Practice Group at MBHB LLP, noted, ‘the fact that
the world was able to access COVID-19 vaccines with a 90% efficacy rate just months after the start of the initial outbreak
is nothing short of a miracle’ He also stated that this ‘would not have been possible in the absence of an intellectual
property framework. Considering that mRNA technology was behind many of the traditional vaccines that were already
on the market, mRNA technology would simply not have been developed if the knowledge was not publicly available. This
knowledge was available, at least partially, as a result of patent disclosures that were built upon by many scientists and
developers. i

Political pressure on the current intellectual property framework

As the pandemic progressed and the shortages of critical supplies became more obvious, a highly politicised public
debate began to develop around equitable access to COVID-19 products as well as countries’ preparedness and

response capacities to address the pandemic. This debate became more acute as high-income countries were seen to

be stockpiling vaccines beyond their immediate vaccination needs through pre-purchase agreements and in violation of
international commitments that had been made to supply vaccines to lower-income countries. In response to this, there
were several United Nations (UN) and UN member state-led initiatives™", including:

— March 2020 COVID-19 Therapeutics Accelerator (CTA): Philanthropic collaboration supporting efforts to research,
develop and bring effective treatments against COVID-19 to market®

— March 2020 IFPMA Global Biopharmaceutical Industry Commitment to Address Coronavirus Public Health Crisis:
Industry commitments to use expertise and know-how to speed up development and ramp up production for
COVID-19 vaccines

— April 2020 UN General Assembly resolution 74/274: Addresses international cooperation to ensure access to medicines,
vaccines, and medical equipment for COVID-10 &

— April 2020 COVAX/ ACT-Accelerator: CEPI, GAVI, UNICEF and PAHO initiative in collaboration with industry for equitable
access COVID-19 vaccines™

— May 2020 World Health Assembly resolution on COVID-19 adopted by 130 countries: calls for equitable access and fair
distribution of health technologies to combat COVID19<vii

— May 2020 WHO Technology Access Pool (C-TAP): WHO and international partner initiative to bolster the supply of
COVID-19 therapeutics, vaccines, and other health products by sharing intellectual property, knowledge, and data®®

These initiatives were not sufficient to immediately enable more equitable distribution, as that was already largely
defined through pre-purchase agreements. The role that a select group of high-income countries and regions played in
restricting early access through significant over-purchasing cannot be ignored.
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Therefore, in October 2020, a proposal to waive intellectual property rights for COVID-19 health products and
technologies was introduced to the WTO by India and South Africa to address the shortage of COVID-19 vaccines and
products in middle and low-income countries.** How did WTO members respond? A consortium of low and middle-
income countries* issued a revised version of the Indian and South African waiver proposal to the WTO on 21 May 2021 to
better define the scope and content of the initial proposal.® This proposal suggested a waiver from the implementation,
application, and enforcement of Sections 1, 4, 5, and 7 of Part Il of the TRIPS Agreement in relation to prevention,
containment, or treatment of COVID-19. Additionally, it stated that the waiver should continue until widespread
vaccination is in place globally and the majority of the world’s population has developed immunity.*i The proposal
sought to encompass health products and technologies, including diagnostics, therapeutics, vaccines, medical devices,
personal protective equipment, their materials or components, and their methods and means of manufacture for the
prevention, treatment or containment of COVID-19.%i |n essence, the main difference from the original India and South
Africa proposal was that the revised proposal was more definite in scope and duration, specifying the types of COVID-19
products for which patents would be waived and how long the waiver would last.

Building on this, the U.S. and the EU became more actively involved. In May 2021, U.S. Trade Representative (USTR)
Katherine Tai announced that the U.S. would support a proposal to waive intellectual property rights for COVID-19

health products and technologies. The surprising announcement by the USTR spurred further public debate around

the world about the effective functioning of the intellectual property framework at WTO level and surrounding the
biopharmaceutical sector more generally. In June 2021, the European Commission announced its proposal to the WTO

on alternative solutions to an intellectual property waiver in the context of the COVID-19 pandemic, arguing that waiving
intellectual property was not the optimal solution. The Commission argued that countries should focus on utilising the
existing flexibilities in the TRIPs agreement, such as compulsory licencing to increase equitable access to vaccines, as well
as increasing manufacturing capacity and lifting export restrictions on vaccines and raw materials.**v

Against this background, on 17 June 2022, at the 12th Ministerial Conference of the World Trade Organization (WTO), 164
participating countries agreed on a text for an intellectual property waiver for COVID-19 vaccines which enables ‘eligible
Members’ (i.e. ‘developing country Members’) to produce COVID-19 vaccines for the next five years without needing
permission from the patent holder ‘to the necessary extent to address the COVID-19 pandemic.’ The waiver can be
enabled by ‘eligible Members’ through ‘any instrument available’ (i.e. executive order, emergency degree), regardless of
whether or not a country has a compulsory license agreement in place, but needs to be communicated to the Council for
Trade-Related Aspects of Intellectual Property Rights (TRIPS). The decision also includes a commitment whereas within
6 months from the adoption of the decision, members would decide whether to extend the waiver to cover COVID-19
treatments and diagnostics.

Reactions to the waiver decision from civil society and the industry have been largely negative with many expressing
immediate concerns over the effectiveness of the decision which is meant to respond to challenges that were felt strongly
when the intellectual property waiver was originally proposed but which have altered considerably since. Specifically,
this concerns the industry’s increased capacity to produce over 1 billion doses of COVID-19 vaccines a month as a result
of over 300 voluntary partnerships for manufacturing scale-up including manufacturers from low- and middle-income
countries countries and collaboration with global partnerships such as COVAX*. As of the end of 2021, there was a broad
shift in acknowledging that the main challenge in the ongoing crisis no longer lies at the supply side but rather in demand
and in the capacity to distribute and administer vaccines in a timely manner. In other words, in the current situation -
unlike at the onset of the pandemic - there is an oversupply of vaccines and the lack of absorptive capacity has been

a persistent challenge since the start. Therefore, there is a real concern that not only will the proposed solution create
lasting damage to the incentive system in life sciences R&D but will also fail to improve access conditions.

An assessment of the motivations of the different parties who support changes to the intellectual property framework is
beyond the scope of this paper. This may differ based on factors including positions on the TRIPS Agreement and Doha

14 The consortium of countries included the African Group, the Least Developed Countries Group, Bolivia, Eswatini, Fiji, India, Indonesia, Mongolia,
Pakistan, South Africa, Vanuatu, the Bolivarian Republic of Venezuela and Zimbabwe.
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protocols, domestic industrial policy, response to criticisms for lack of country support for COVAX/ACT Accelerator and
other initiatives to achieve equitable access. However, it is important to debunk some of the common myths around
COVID-19. Please see Box 5 for more details.

BOX 5

Debunking myths about COVID-19

Inputs for this section have been informed by the Position Statement of the Max Planck Institute for Innovation and
Competition of 7 May 2021 entitled ‘Covid-19 and the Role of Intellectual Property’.> Where endnotes do not specify all
information was drawn from the report cited.

MYTH

FACT

Waiving intellectual
property
protections will
scale or speed

up vaccine
manufacturing and
distribution.

The intellectual
property
framework has
not facilitated the
collaborations and
contracts between
pharmaceutical
companies
necessary to
advance vaccine
research and
development

Waiving intellectual property protections will not increase vaccine production or
distribution — please see section ‘Waiving intellectual property is not the solution to facilitate
better access’ for more information

— The delays in vaccine manufacturing and distribution have been caused mainly
by shortages in raw materials, insufficient production capacity and highly
complex manufacturing processes. There are no substantiated instances in which
intellectual property has hindered the development or production of COVID-19
countermeasures

— Waiving intellectual property protections would not necessarily have any
immediate effect on production volumes and distribution of vaccines.o*i

Intellectual property protections have helped facilitate collaboration — please see section
‘intellectual property has helped foster a culture of collaboration’ for more information

— The production cycle of the new mRNA vaccines is very complex. Cooperation
throughout the development of vaccines has reached an unprecedented level ®*i

— Cooperation in the pharmaceutical sector is typically based on intellectual
property protections, which serve as the basis for contracts

— Furthermore, voluntary patent licenses are usually accompanied by a contractual
technology transfer (transfer of know-how) which is necessary to exploit a licensed
technology. In the course of research and development (R&D), vaccine developers
accumulate considerable know-how necessary for vaccine manufacturing. A patent
waiver removes an incentive of the developers of the original products to provide
know-how to manufacturers of biosimilars.©*®
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The TRIPS
Agreement does not
contain sufficient
flexibilities to
enable sharing

of knowledge &
production of COVID
medicines and
technologies

A comprehensive
waiver of
intellectual
protections will not
have a detrimental
effect on incentives
for drug innovation

Higher global
solidarity would
not result in
better access
for developing
countries.

TRIPS contains sufficient flexibilities to address access issues — please see section
‘intellectual property has helped foster a culture of collaboration’ for more information.

— The TRIPS Agreement and its addenda have well-defined intellectual property
flexibilities for both national and multilateral use in case of necessity in a public
health emergency

— These flexibilities — e.g. compulsory licenses, government use for non-commercial
purposes, non-exclusive protection of test data and parallel imports have been
utilised the past 15 years and incorporated into national laws

— A study found 176 instances of possible use of TRIPS flexibilities by 89 countries
between 2001 to 2016, 100 of which involved compulsory licences or public non-
commercial use licences®

— The WHO also notes that TRIPS does not prevent compulsory licensing and that
voluntary licencing is also an option

Given the correlation between intellectual property and innovation, a waiver will likely have
a detrimental effect on incentives for drug development

— Waiving intellectual property protections for COVID-19 could leave societies
vulnerable to emerging variants if the current intellectual property holders/vaccine
developers abandoned research efforts as a result of an intellectual property
waivero

— Unlike the existing TRIPS compulsory licensing provisions, the proposed
intellectual property waiver would not require governments to provide a specific
justification for the abrogation of IP rights, compensation, or legal process
for rightsholders. This would almost certainly have a chilling effect on future
investments in high-risk areas

Global solidarity including support for bespoke initiatives such as COVAX can go a long way
to reducing vaccine inequity.

— Itis widely accepted that global herd immunity can only be achieved by ensuring
global equitable access to vaccines and that the propagation of variants will
continue to undermine global efforts to tackle the COVID-19 pandemic until a large
percentage of the global population is vaccinated

— In the absence of spare manufacturing capacity, the proposed waiver is unlikely
to help the fight against the pandemic. Therefore, it is imperative that more
consideration be given to ensuring a more equitable distribution of vaccines to
bridge the gap in the short term and provide vaccine doses to low- and middle-
income countries®*

15 Hu, W., Is The Proposed Ip Waiver To Help Combat Covid-19 All It Seems?, CEPS In Brief (2021), Available from https://www.ceps.
eu/is-the-proposed-ip-waiver-to-help-combat-covid-19-all-it-seems/

FTI Consulting Inc.
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Waiving intellectual property protection is not the solution to facilitate better access

The WTO TRIPS debate around overriding intellectual property protections is yet to fully play out at the time of writing
(March 2022). Nevertheless, it is paramount to understand the potential impact of such a proposal. Even if intellectual
property protections were waived for COVID-19 health products and technologies, this would not immediately enable
increased production or access to vaccines during this ongoing crisis. This is because amending intellectual property
protections would:

1. Complicate existing partnerships

2. Not help speed up technology transfer

3. Divert from the current initiatives to scale up manufacturing capacity
For alternative options to intellectual property, please see box 6.

First, as previously outlined, the current vaccines on the market are heavily dependent on collaboration and partnerships.
Globally, there are over 300 partnerships and agreements established between large pharmaceutical companies and
contract manufacturing organisations in both developed and developing countries and 83 operational production
sitese*i, Qverriding intellectual property protections would complicate these current arrangements, and there is no
existing evidence that changing the existing system would help facilitate access to COVID-19 vaccines.

Second, the core issue with vaccine production scale-up is bio-manufacturing capacity and technology transfer.
Overriding intellectual property protections for vaccines would only have a limited short-term effect on increasing
access to vaccines for middle to low-income countries. Even many high-income countries do not have the manufacturing
capacity or know-how to produce mRNA vaccines, as can be seen through the national efforts to put in place bio-
manufacturing capacity in Australia and Canada. There are many different steps along the drug development chain.
While the intellectual property framework is one of many contributing factors that may currently inhibit access for low
and middle-income countries along this chain itis not a barrier itself.>i Many countries simply do not have sufficient
manufacturing capacity, or the technical expertise needed, to translate the scientific research that they would receive
through a patent waiver into a fully developed drug.>" For instance, the United Nations Conference on Trade and
Development (UNTCAD) identified five common bottlenecks in low- and middle-income countries which would hinder
their ability to produce COVID-19 vaccines, even if there was a patent waiver and the technology was freely available.
These bottlenecks are®v:

— Lack of capital, technology, and skills
— Low regulatory standards and quality
— Weak enabling policy/legal frameworks
— Small markets and unstable demand

— Poor infrastructure and supply chains

Most manufacturers with the skills and know-how in middle- and lower-income countries are already involved in
existing partnerships—some of which were established even before the manufacturers with the vaccine technology had
received market authorisation®, For instance, the Serum Institute of India produces billions of doses of AstraZeneca’s
vaccine, while South Africa’s largest generics firm, Aspen Pharmacare, manufactures the Johnson & Johnson vaccine.
Furthermore, the South African biopharmaceutical company Biovac has recently concluded a deal with BioNTech/Pfizer
to carry out fill and finish operations for their COVID-19 vaccine and distribute it throughout the African continent.oi
India and South Africa’s petition to waive intellectual property protections would have made such collaborations
unworkable. Additionally, the access crisis was exacerbated by the impact of COVID-19 in India, which led to the Serum
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Institute, one of the main suppliers of vaccines of COVAX, stopping all exports. That said, on 30 July 2021, industry and
health organizations signed an agreement to create an mRNA tech transfer hub in South Africa which aims to help tackle
vaccine inequality.ii Most recently, on 8 March 2022, Moderna announced that it would set up a manufacturing facility
in Kenya to produce mRNA vaccines, including COVID-19 shots. The company plans to invest USD 500 in the facility and
supply 500 million doses for the continent each year.

The above examples highlight the importance of international partnerships and collaboration, not just between
pharmaceutical companies but also including international and philanthropic organisations and government agencies.
An example of such a partnership is the USD 32 million global partnership between LumiraDx and the Africa Union,

Africa Centres for Disease Control and Prevention (Africa CDC), Africa Medical Supplies Platform (AMSP), Bill and Melinda
Gates Foundation (BMGF), and Clinton Health Access Initiative (CHAI) with the support of the COVID-19 Therapeutics
Accelerator, The Mastercard Foundation, and The Rockefeller Foundation to expand access to fast, accurate and
equitable COVID-19 testing in Africa.“* Within this partnership, LumiraDx aims to provide five thousand portable
diagnostic instruments and related COVID-19 antigen tests, while AMSP - the single-source platform enabling faster,
more transparent, and cost-effective access to COVID-19-related critical diagnostics and medical equipment - is meant to
supply them equitably across 55 African Union member states, addressing both the immediate critical need for COVID-19
testing and building the foundation for long-term primary care infrastructure.*! Jennifer Dent, President and CEO of BIO
Ventures for Global Health (BVGH), noted that ‘initiatives that link government and healthcare leaders in low-and-middle
income countries with companies (such as LumiraDx, Johnson & Johnson, Pfizer, GardaWorld), and map robust distribution,
access, tracking and reporting models, will do more to increase immediate access to COVID-19 vaccines than a waiver of
intellectual property rights could achieve.’ Please see Figure 7 as an example of the type of logistical support that can be
provided by organizations such as BVGH and GardaWorld that would actually move the needle in terms of facilitation
access. Through these collaborations, it is also possible to translate and build up the knowledge and capacity needed to
produce vaccines over time, resulting in a more sustainable and long-term vision for medicines manufacturing in middle-
and-lower income countries.®"
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Figure 7 - Example of the type of logistical support that can be provided by organizations that

could help facilitate access
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Even if compulsory licensing were to be used — which is explicit in the TRIPS agreement itself and is also outlined by
the European Commission in its counterproposal as a solution to increase global vaccine access and equity — several
difficulties would remain. Compulsory licencing of patented technology is not enough for a company to produce a
vaccine. It would also need technology transfer to translate this knowledge into a vaccine product intended for the
market.*"For medicinal products based on known methods, such as small-molecule drugs or traditional vaccines using
particles of a virus, a compulsory licence can provide a ready-to-deploy mechanism for production and distribution. In
contrast, in vector-based or mRNA-based vaccines, replicating the technical teaching underlying a patent without access
to the related know-how is much more complex.iit |t would therefore be necessary to somehow incentivise or compel
the companies with the know-how to produce those specific vaccines to actively support a technology transfer process
to get the new manufacturers up and running, and this could require an intensive human resources export from the top
manufacturing experts at these companies, for several months at the very least (during which time they could not focus
as intensively on scaling up their own production).

Furthermore, Jennifer Dent, President of BVGH, noted that ‘Partnerships with national organizations, such as the Nigeria
Sovereign Investment Authority (NSIA), is the best approach and model to co-invest, translate and build up the knowledge
and capacity needed to produce vaccines over time, resulting in an African-driven and determined, sustainable and long-
term vision for medicines manufacturing in middle-and-lower income countries.’ She also noted that ‘simple technology
transfer through compulsory licencing does little to support the necessary investments and long-term, sustainable
development of manufacturing capacity and local skills and knowledge in low-and-middle income countries.’ Therefore,
what becomes clear is that compulsory licensing is only effective when the country which is granted the licence possesses
the necessary manufacturing capacity and technical know-how to produce a vaccine.>"

Manufacturers, on their own initiative and supported by governments, have been doing what they can to increase
production. As a result, the world vaccine production capacity was tripled for COVID-19 vaccines alone. As an example,
before the pandemic, Pfizer was producing 200 million doses of vaccines (for all diseases combined), whereas in 2021

it produced 3 billion vaccines for COVID-19 vaccines alone. Any changes to the current system would detract from these
efforts. Pharmaceutical manufacturers have continued efforts to expand global production and distribution of COVID-19
vaccines and therapies, focusing on increasing access to developing countries. For example, Pfizer announced its

plan to deliver two billion doses to lower-income countries over the next 18 months, with one billion doses coming in
2021.%“Amongst other pharmaceutical industry groups, in May 2021, at the start of the vaccine rollout, the International
Federation of Pharmaceutical Manufacturers and Associations (IFPMA), proposed a five-step plan to ‘urgently advance
COVID-19 equity, including:

1. Increasing dose sharing among countries through COVAX and other mechanisms
2. Optimising production of vaccines and raw materials

3. Eliminating trade barriers for critical raw materials

4. Supporting country readiness to deploy vaccination programs

5. Driving further innovation.*"

On the therapeutics side, Merck, Gilead and Pfizer also each entered into voluntarily licensing programs, at a very cheap
price.cxlvii

In sum, considerable production constraints on governments in middle- and low-income countries would remain

even if governments overrode intellectual property protections, something which intellectual property critics have
acknowledged. This proposed policy measure is therefore not likely to be effective in facilitating quicker access if
implemented. However, it would create a precedent that would rapidly undermine the current rules-based international
system and the critical trust needed from investors to continuously invest in high- risk technologies. Such developments
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would decrease the long-term benefits to social welfare provided by the current regime of intellectual property protection
and resulting drug development, as it would curb innovation in the pharmaceutical sector. Given the limited impact on
increasing access, these grave societal consequences seem difficult to justify.

BOX 6

Initiatives that can complement the intellectual property
framework

OPEN SCIENCE

Theideais that ‘In general, society is better off when scientists have ready access to biomedical research
tools’“ii This means that producers will share all or parts of their innovation with the world to be used

as inputs into future innovations much earlier than with patents. For example, California’s Institute for
Regenerative Medicine provided USD 3 billion over ten years for human embryonic stem cell research with
the option for grantees to patent their inventions under the stipulation that the invention must be readily
accessible for non-commercial research. Thus, patents remain core and do not oppose the open science
principle. While open science can be helpful, patents already put innovations into the public domain. Open
science, however, ignores that developing new drugs and devices is a capital-intensive endeavour, and
without some degree of exclusivity, private firms would have little incentive to invent them.

GOVERNMENT PRIZES OR PRE-PURCHASE AGREEMENTS

Award producers a fixed sum of money for inventing a drug, and then the drug patents are voided. Like
patents, prizes can incentivise innovation. These prizes eliminate the dead-weight loss from intellectual
property protections by offering compensation close to the value of the patent. However, the public funding
needed for these prizes creates its own dead-weight loss from increased taxes. Moreover, unlike patents,
prizes may be harmful to incremental innovations.

GOVERNMENT/NON-PROFIT FUNDING OF ALL RESEARCH

Eliminates the burden of financial costs on producers for clinical trials and research and, under the
stipulation of public access to results, promotes innovation.** Typically, the government funds most basic
research and private sector covers later stage drug development. However, turning over all phases of R&D
to the public sector may be problematic if it is less efficient than the private sector. Further, this approach
relies on government discretion to ‘pick the winners’, and funding decisions may become politicised.
Additionally, as bringing a drug to market can cost over USD 1 billion on average, will governments be able
to stomach the costs incurred as most drugs fail their clinical trials?
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PATENT POOLS

Agreements that allow third parties to gain access to all patents for an invention with one single package
license or a ‘one-stop-license’ rather than obtaining individual licenses from each patent owner. In 2010,
Unitaid established the first public health patent pool, known as the Medicines Patent Pool, to improve
access to antiretroviral, tuberculosis and hepatitis c treatments in low and middle-income countries. The
patent pool’s generic partners provided almost 50 million life-years saved through treatment, amounting
to USD 1.96 billion in savings. Patent pools could lower the costs and risks of R&D by reducing royalties,
transaction costs, and enforcement litigation, and therefore significantly cut the costs to end-users.
Although patent pools could improve access to medicines, challenges include constrained health systems
and limited diagnostic capacity in developing counties, as well as the lack of international donors for
scaling up treatments outside the domains of HIV, tuberculosis, and malaria.

COMPULSORY LICENSING

The process by which the government licenses companies or individuals other than the patent owner to

use the patent rights - to make, use, sell, orimport a product under the patent - without the patent owner’s
permission. While TRIPS enforces intellectual property, it provides flexibilities in the form of compulsory
licensing such as i) limited exceptions to patent rights under certain conditions, and ii) bypassing of
voluntary licensing in cases of a national emergency, extreme urgency, or public non-commercial use,
predominantly for domestic use. More so, developing counties expanded these flexibilities to provide
greater access to pharmaceuticals through the 2001 Doha Declaration. For example, the WHO COVID-19
Technology Access Pool (C-TAP), launched in May 2020, provides a global one-stop-shop for developers

of COVID-19 vaccines and related health products to share their intellectual property and resources

with manufacturers through public, voluntary, non-exclusive licenses. C ompulsory licensing could

be a potential alternative to achieve access to medicine through manufacturing and exporting patented
pharmaceuticals. However, opponents argue that compulsory licensing often decreases prices which offsets
the function of the patent system. Further, compulsory licensing may raise safety concerns, and discourage
foreign patent- owning firms from investing in countries that use these provisions.

COST-BASED REIMBURSEMENT

Under a cost-based reimbursement payment model, ‘the amount of the payment is based on the costs to
the provider of delivering the service.’ In the context of pharmaceuticals, the government would pay drug
companies based on their cost to develop a drug plus some margin. Although this payment model helps
drug companies recoup some of the high costs of development, the downside of this approach is it would
incentivise drug manufacturers to increase cost as much as possible rather than to focus on treatments that
provide the highest value to patients. The margin would also need to be sufficient to compensate for the
costs of all of the programs which did not succeed in bringing a new drug to market, and it is unlikely that
the public will support paying pharma for four drug development programs in return for one new drug.
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ADDITIONAL MEASURES AIMED AT IMPROVING FLEXIBILITY AND EQUITY
— TRIPS flexibilities highlighted in Box 6
— INTERPAT IP Principles for Advancing Cures and Therapies (IP PACT) documentt

! I
\\ I/

@ KEY CONCLUSIONS

% — Removing or overriding intellectual property protections would not have sped up the creation
or distribution of COVID-19 vaccines. Suspending intellectual property provisions would not
increase the speed of vaccination campaigns and could, in fact, even undermine efforts to scale
up vaccine production or efforts to face future health emergencies or pandemics.
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The way forward
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This paper has illustrated why intellectual property protection matters, how the intellectual
property framework stimulates innovation, how intellectual property regimes impact citizens,
and why intellectual property protection remains critical in the current pandemic context. In
doing so, it reached nine key conclusions:

16

Intellectual property protection is the
cornerstone to drug discovery and development
and fosters an innovation-friendly environment
in the life sciences sector.

Intellectual property law provides a framework
that supports collaboration which is critical to
effectively support innovation through the long,
complex, and risky innovation process, from
bench to bedside.®

Maintaining the intellectual property framework
results in long-term benefits that accrue to
various stakeholders including firms, investors,
universities, and ultimately to society.

Intellectual property protection incentivises
investments and innovation.

In some cases, existing intellectual property
provisions may need to be supplemented with
new incentives to address unmet medical needs.

The benefits of keeping the current intellectual
property system protections are considerable.
Under an extreme case where intellectual
property protection—patents, exclusivity, trade
secrets, and the freedom for manufacturers to
license their product as they please -overrides
were applied to 10% of drugs, the long-term loss
in societal well-being would be worth USD 214.5
per year on average, equivalent to 0.2% of global
GDP. Out of this figure, patients would bear

70% of the harm due to fewer new drugs being
developed to treat existing diseases.

Overriding intellectual property rights for

10% of drugs would result in a loss of 445,000
jobs (90,000 workers directly employed by life
sciences firms and 355,000 employees working in
supporting industries) over 30 years.

If BRIC countries—i.e. Brazil, Russia, India, and
China—decided to override intellectual property
protections for all life sciences treatments, the
number of new drugs created globally would
fall by 24% over a 30-year time frame and the
total cost to society would be USD 2.4 trillion on
average per year or 2.5% of global GDP.

Removing or overriding intellectual property
protections would not have sped up the
creation or distribution of COVID-19 vaccines.
Suspending intellectual property provisions
would not increase the speed of vaccination
campaigns and could, in fact, even undermine
efforts to scale up vaccine production or to face
future health emergencies or pandemics.

This is supported by initiatives such as the INTERPAT IP Principles for Advancing Cures and Therapies (IP PACT) document.
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Technical Appendix

The economic model quantifies how the waiving of patents will impact future innovation and social welfare. Our
methodology relies on a 3-step approach.

I. Project the value of new pharmaceutical innovation

We projected the value of recent treatments by reviewing new drugs approved by the FDA in the last 5 years, quantifying
the health benéefits for each drug. First, we identified the number of new drugs brought to market between 2016 and 2020
using FDA data.? Second, we quantified the health gains of these treatments in quality-adjusted life years (QALYs). The
QALY metrics are identified based on cost-effectiveness models published in the Tufts Medical Center’s Cost-Effectiveness
Analysis (CEA) Registry“ and peer-reviewed journals. Specifically, our model uses the incremental QALY gain for each
product relative to the standard of care to calculate the average health gains for each drug.®~ We assume that drugs with
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missing data have the same health gain as the median incremental QALY gain of all data pulled over the 2016-2020 period.
Third, we measured disease prevalence to estimate the total number of individuals impacted. We collected prevalence

or incidence data for the United States (as well as global data) on the primary indication treated by each new drug

using the National Cancer Institute’s Surveillance, Epidemiology, and End Results Program (SEER) data (2018)<", peer-
reviewed papers from the National Center for Biotechnology Information, academic journals like Neurology, and other
sources. These prevalence and incidence®” metrics were then multiplied by the 2021 United States (world) population
and estimated market uptake®i to get the count of individuals treated by each drug. Next, we measured the share of the
social surplus created that is attributed to consumers and producers. Our model uses 83% as the % value patented drugs
to consumers®ii and a willingness to pay (WTP) for QALY of USD 150,000 as a baseline, per ICER’s suggested health-benefit
price benchmark®* to calculate social surplus.®*

Il. Measure relationship between intellectual property and innovation

We measured the impact of intellectual property rules on the number of new drugs developed based on our review of

the literature. First, we looked at the impact of market size on innovation. According to the literature, there is a positive
relationship between market size and the rate of pharmaceutical innovation. In a 2004 study using 30 years of data, a

1% increase in the market size increased the number of new drugs approved by the Food and Drug Administration’s

FDA by 4-6%.°¥ We estimated the discounted firm income resulting from waiving drug patents in comparison to the

status quo and used the relationship between market size and innovation to derive the reduction in drugs under each
scenario. Specifically, we examined 3 scenarios associated with potential uncertainty about whether the government
would override intellectual property protections in the future: 1) our baseline scenario assumed that intellectual property
protection overrides would be applied to 25% of drugs (1 out of every 4 drugs), 2) the second scenario assumed that these
overrides would be applied to 10% of drugs (1 out of every 10 drugs) and 3) the third scenario assumed that the overrides
would be applied to 50% of drugs (5 out of every 10 drugs).

lll. Quantify the impact of intellectual property policy changes on social welfare

Next, we quantified the impact of the changes in intellectual property regimes over the next 30 years on the three
outcomes of interest: overall social welfare, consumer surplus, and producer surplus. Our baseline approach focuses on
measuring these outcomes for residents in the US, but we also extended our analysis to consider the impact on global
societal welfare. We used a 3% discount rate to down-weight changes in welfare in the longer-term future.

IV. Overview of parameters

Table 1 details the parameters used in the economic model.

PARAMETER VALUE SOURCE

Average number of new drugs approved per year/rate 46 FDAci
of innovation between 2016-2020

Average QALY gain per drug 0.77 Peer-reviewed journals from (CEA) Registry*i and
Google Scholar
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U.S. Average QALY gain (Avg (US disease
prevalence*QALY gain) *U.S. market uptake)

Global Average QALY gain (Avg (Global disease
prevalence*QALY gain) *Ex-US market uptake)

Intellectual property policy implementation start date
WTP per QALY gain (US)

WTP per QALY gain (Global) (3xGlobal GDP per person)
% value to consumers

Drug production cost relative to price

Generic price discount (NDA)

Biosimilar price discount (BLA)

Average BLA and NDA price discount

Share of new drug approvals that are NDA in 2016-2020
Share of new drug approvals that are BLA in 2016-2020
Elasticity of NME with respect to market size

Discount rate

Cost of capital

Medicare market share

Effective Patent Life (EPL)

U.S. Market uptake

Ex-U.S. Market uptake

718,748

16,857,254

Jan 2022
USD 150k
USD 34,299
83%

17%

49%

27%

43%

73%
27%
4

3%
0.105
0.33

12 (rounded
from 11.7)

13.6%

6.8%

FTI Consulting Inc.

Derived from incremental QALY gain per drug, US
disease prevalence for that drug, and US market
uptake

Derived from incremental QALY gain per drug, Global
disease prevalence for that drug, and ex-US market
uptake

NA

ICER (2020) v

The World Bank<®
Jena et al. 2008
Sood et al. 2017¢xi
Conrad et al. 2019
Mulcahy et al. 2018

Derived from Conrad et al. 2019,* Mulcahy et
al. 2018,* and FDA’s share of new NDA drug
approvalsei

FDAchxiii

FDAchv

Acemoglu et al. 2004

ICER’s standard discount rate<®
Di Masi et al. 2016

Dranove et al. 2014 i

Grabowski et al. (2000)<

Derived using US disease prevalence, Medicare
market share, and US Census population

50% of US market uptake
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Abbreviations

ABBREVIATION

MEANING

FTI Consulting Inc.

ACT-A
AMR
EMA
EU
CEPI
COVAX
CRO
C-TAP
FDA
GAVI
GSK
HIV
IFPMA

MPP
mRNA
ODA
omP
PAHO
PCT
R&D
SEC
SPC
TTO
TRIPS
UN
UNTCAD
UNICEF
u.s.
USTR
USTPO
Ve
WHO
wiPO
WTO

Access to COVID-19 Tools Accelerator
Antimicrobial Resistance

European medicines Agency
European Union

Coalition for Epidemic Preparedness Innovations
COVID-19 Vaccines Global Access
Contract Research Organisation
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