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There is consensus around the globe that safe and effective vac-
cines will play a key role in curbing COVID-19 transmission, and
thereby in enabling exit strategies. Because of this, there has been
tremendous support for vaccine research and development (R&D).
At least 137 vaccine candidates are in preclinical phases, 23 candi-
dates are in clinical evaluation stages [1] and hopeful results
already have emerged from Phase II of the Oxford-AstraZeneca vac-
cine — AZD1222 —clinical trials [2]. Ideally, once any safe and effec-
tive vaccine gains market approval, it will reach those in need
rapidly, equitably and affordably. However, this is not a simple
task. Reimbursement models must balance these objectives against
the need to encourage expensive R&D. In the below commentary,
we discuss existing financing mechanisms that fail to strike this
equilibrium; we then propose an innovative model for use in
extreme circumstances such as this COVID-19 pandemic that we
believe may satisfy stakeholder priorities by addressing market
failures - the Options Market for Vaccines (OMV).

Vaccine development is lengthy and costly. The Coalition for
Epidemic Preparedness Innovation (CEPI) estimates that bringing
one COVID-19 vaccine from basic science research through to clin-
ical trials and then to market approval will take 12-18 months and
cost $2 billion [3]. Beyond market approval, manufacturing enough
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doses for the billions of people who will require them will take
many more months, or potentially even years. This has prompted
governments and private investors such as the Bill and Melinda
Gates Foundation to pre-emptively invest in manufacturing capac-
ity for some of the most promising vaccine candidates [4]. Govern-
ments have poured billions of public dollars into COVID-19 vaccine
R&D thus far: CEPI has already received $1.4 billion from states
around the world [5] and individual countries, such as the US with
its $10 billion ‘Operation Warp Speed’, are contributing to pharma-
ceutical companies’ R&D endeavours [6]. Because of the urgency of
the COVID-19 situation, many of these public investments are
made quickly with few or no strings attached.

We believe that when there is significant public subsidisation
through taxpayer monies into vaccine development, there must
also be mechanisms in place to guarantee fair prices. While phar-
maceutical companies would receive tremendous political back-
lash for putting an overly-expensive price tag on a COVID-19
vaccine; there is a risk that without financing mechanisms that
guarantee fair prices in place, whichever company reaches the
market first with an effective vaccine could capitalise upon its
monopoly power and charge exorbitant prices [7]. Given the
unprecedented quantities of the vaccine that will need to be dis-
tributed, even small differences in prices would have significant
financial and equity implications.
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Fig. 1. COVID-19 Vaccine Approval Timeline with Call Options A and B (Adapted from Brogan & Mossialos, 2013). (A) The price of purchasing Option A is discounted because
the vaccine is in early stages of R&D and thus it is a risky investment. If the vaccine successfully develops, the investor will save in the long-term since they will purchase the
COVID-19 at a price (C) lower than the market price. (B) The price of purchasing Option B is higher than price (C) because the vaccine is in a late-stage of development and
thus the investment has minimal risk. Options purchased at later stages of development, such as Option B, may include requirements for investments in manufacturing
capacity to accelerate widespread access to the vaccines once they are successfully developed. The level of discount and the ultimate price level will be dependent on the time

and size of investments made by governments/superfunds.

One financing mechanism, which has been backed by the WHO
and Unitaid, is to set up a global patent pool in which pharmaceu-
tical companies release their patents for COVID-19 medical inter-
ventions with no, or with very limited conditions [8]. However,
this may have the unintended consequence of disincentivising
R&D for other medical developments to address COVID-19 and
future pandemics. Moreover, there is a need to pre-emptively
invest in manufacturing capacity as a vaccine shifts closer to mar-
ket approval. An optimal solution would encourage and reward
COVID-19 vaccine R&D, generate funds to invest in manufacturing
capacity, and ensure that those in need can purchase a successful
vaccine affordably.

Another approach to vaccine financing is an Advanced Market
Commitment (AMC). Launched in collaboration with CEPI and the
WHO in June 2020, Gavi’s COVAX AMC aims to deliver two billion
doses of a safe and effective COVID-19 vaccine in an equitable
manner to all countries (proportional to their populations) partic-
ipating in the facility by the end of 2021. As of mid-July, 165 coun-
tries - representing more than half of the global population, have
expressed interest in joining the COVAX initiative [9]. This is cer-
tainly a step in the right direction, but previous experiences show
that an AMC alone may not be comprehensive enough to stimulate
vaccine R&D for COVID-19. In the early 2000s, Gavi piloted an AMC
with $1.5 billion from six donors to pay for pneumococcal vaccines
on the basis that once developed, these would be priced affordably
for those in need [10]. An independent evaluation concluded that
while the AMC helped accelerate the development of two late-
stage pneumococcal vaccine candidates, it did little to incentivise
early-stage research [11]. As most COVID-19 vaccine candidates
are in early phases of research, alternate approaches should also
be considered.

Instead, an optimal financing mechanism would involve a
hybrid of push incentives (such as funding for basic science

research and early clinical trials) and pull incentives (such as AMCs
and market entry rewards). A pre-existing financing mechanism
proposed for antibiotics, the Options Market for Antibiotics
(OMA), meets this specification and could be adapted for use with
vaccines under pandemic circumstances or for neglected diseases
[12]. The OMA, modelled on the principle of financial call options,
allows payers investing in R&D to buy the right to purchase antibi-
otics at discounted prices if and when these products reach market
approval. This effectively lets public and private funders share the
risk of investing in antibiotics. It also allows governments and non-
governmental organisations (NGOs) to fund all stages of vaccine
development from pre-clinical phases through to product delivery
(including building manufacturing capacity), while also ensuring
that successful vaccines can then be purchased at affordable prices,
and distributed rapidly and equitably.

For a proposed options market for vaccines (OMV) model, a
public investor (i.e. a government or an international organisation)
would purchase options for the COVID-19 vaccine to redeem if and
when a vaccine was delivered to market. As co-investors, the
options purchasers will be able to co-determine a market price
for the vaccine alongside innovators should it prove to be success-
ful. Early investments in Phase 1 trials—which have a higher prob-
ability of failure and are therefore riskier—options would be
cheaper; while less-risky options purchased towards the end of
the vaccine development cycle would be more expensive. As a vac-
cine shifts closer to market approval, funds generated by options
can be used to pre-emptively invest in manufacturing capacity,
thereby accelerating access to the vaccines more widely. A require-
ment to do so may also be included within the terms of investment
by the options purchaser. If the vaccine candidate fails, the investor
loses their initial investment. However, if the vaccine successfully
reaches the market, the investor has the right to purchase the vac-
cine at a discounted price, potentially making significant savings in
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the long run (Fig. 1 highlights this process) [13]. The influence on
determining the market price of the vaccine and the degree of dis-
count received will be dependent on the timing and size of the
investments made by options purchasers. Thus, the option pur-
chaser benefits in a number of ways: firstly, the options holder
invests in, and therefore incentivises, the development of the vac-
cine they desire; secondly, the options holder becomes a co-
investor, and therefore will be able to exert influence over price
setting if and when that vaccine is delivered successfully; and
thirdly, the options holder gets the vaccine at a discounted price
[12].

There are potential limitations to the OMV model. First, there is
a risk is that that the OMV model may encourage countries that
make successful investments to demand priority access to vac-
cines. However, we argue this does not differ from the current sit-
uation, whereby certain governments are actively taking steps to
secure this; for example it has been reported Donald Trump tried
to purchase exclusive access for the US from a German company
developing a vaccine for COVID-19 [14]. Second, it could be argued
the OMV model gives an unfair advantage to high-income coun-
tries which may have more technical expertise to make strategic
investments. While this is plausible, LMICs may stand to benefit
from the OMV in several ways. Philanthropic organisations such
as Gavi or CEPI could purchase a set of options, or alternatively,
high-income countries could purchase large quantities of vaccines
and then distribute doses to LMICs. It is important to consider that
both the OMA model and the OMV model have not yet been uti-
lised in practice. Therefore, the OMV model and its strengths, lim-
itations, applicability and acceptability in the current crisis
warrant further research exploration and discussion.

To mitigate against the risks of the OMV model, we argue the
introduction of the OMV model could be governed by an interna-
tional panel of experts who can scrutinise validity of vaccine can-
didates and inform investment decisions. These meetings could
be conducted publicly to ensure that transparency around contract
and pricing decisions is maintained. Gavi or the WHO would be
well positioned to coordinate and host such a panel. The panel
could advise high-, middle-, and low-income countries alike and
thus enable countries to make smart investment decisions for their
particular settings. Additionally, if and when a vaccine comes to
market, this panel can recommend purchasing decisions based
on the vaccine’s safety, efficacy and strike price and the disease
severity and spread in the given country. This would include issu-
ing recommendations on which countries should be prioritised for
international financial assistance to purchase vaccines. For coun-
tries which wish to combine an OMV with an advanced commit-
ment to purchase vaccines, the expert committee could offer
advice on what quality and safety standards could be incorporated
with these contracts.

Under the current pandemic circumstances, public investors are
having to make large and risky investments in the vaccine develop-
ment process without any conditions on future access to a success-
ful candidate. This means that much of taxpayer investment is
being directed towards development of products which may ulti-
mately fail - a review of vaccine candidates for communicable dis-
eases from 1998 to 2009 found that the average vaccine, taken
from the preclinical phase, had a market entry probability of only
six percent [15]. And even if a vaccine does make it to market,
there is currently no guarantee that people in need will be able

to access it affordably; after all, the first developer may choose to
charge high prices or to prioritise launching the vaccine in certain
countries [ 16]. Rather than continuing down a path of uncondition-
ally subsidising R&D, super funds such as CEPI or the Gavi Alliance
could be ideally placed to purchase a set of options for vaccines. At
the early stages of development, this would fund basic science
research. At the later stages of development, this would increase
funds to invest in manufacturing capacity. Once an effective vac-
cine is successfully developed, these superfunds could distribute
their options according to pre-determined criteria — for example
based on need or on country contributions to the fund. We believe
that the OMV has the potential to continue to incentivise R&D for a
COVID-19 vaccine, to offer the public confidence that their tax-
payer money is being spent wisely and will lead to an affordable
and accessible vaccine for those in need.
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