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Abstract

Equity is fundamental to an effective pandemic vaccination response, yet the COVID-19
pandemic demonstrated how inequitable access, driven by purchasing power and delayed
supply for low- and middle-income countries (LMICs), prolonged transmission and enabled
viral evolution. The Pandemic Influenza Preparedness (PIP) Framework offers a model for
providing timely and equitable access to pandemic influenza vaccines. Through legally
binding advance supply agreements, the PIP Framework secures real-time access by the
WHO to a proportion of global vaccine production and mandates allocation based on
public health risk and need. In doing so, it addresses the two axes of inequity observed in
previous pandemics—distribution and timeliness—by ensuring that affected populations
that do not have access, irrespective of income status, are not at the back of the queue.
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1. Introduction
The purpose of a pandemic vaccination program is to reduce morbidity and mortality

associated with a pandemic pathogen’s circulation [1]. This is achieved through inducing
immunity to the pandemic pathogen within a sufficient proportion of the immunonaïve
population through vaccination, limiting the pathogen’s ability to transmit between hosts
and thus reducing pathogen circulation [2,3].

To do this efficiently, a pandemic vaccination program must prioritize populations
where incidence, prevalence, and transmission risks are highest [1,4,5]. Focusing on these
populations decreases the number of immunonaïve hosts in affected areas, thereby limiting
transmission and slowing overall spread [4,5].

Lower transmission not only protects individuals from disease but also reduces the
likelihood of pathogen mutation [6]. Directing vaccines to affected populations cuts trans-
mission where mutation pressure is highest. This limits opportunities for new variants
to emerge, preserving vaccine effectiveness by reducing the risk of immune escape. This
benefits all countries, as vaccine effectiveness is critical for reducing the circulation of the
pandemic pathogen and thus ending the pandemic [1,6].

Timely vaccination of affected populations, therefore, represents a powerful alignment
between equity and efficiency, where the most equitable distribution is also the most
efficient means of achieving global pandemic control.

Vaccines 2026, 14, 653 https://doi.org/10.3390/vaccines14080653

https://crossmark.crossref.org/dialog?doi=10.3390/vaccines14080653&domain=pdf&date_stamp=2026-07-24
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/vaccines
https://www.mdpi.com
https://orcid.org/0009-0000-1021-1037
https://doi.org/10.3390/vaccines14080653


Vaccines 2026, 14, 653 2 of 6

Despite this, equity is rarely the driving force in pandemic vaccination response.
This was evidenced in the COVID-19 pandemic, when countries’ purchasing power and
vaccine nationalism took precedence. At the beginning of the COVID-19 vaccine response,
high-income countries (HICs) received a disproportionate amount of COVID-19 vaccines,
allowing them to fully vaccinate 70% of their population within 12 months [7,8]. Due to
low and no vaccine availability, low- and middle-income countries (LMICs) were unable to
start their vaccination campaigns until months after HICs [9]. After 12 months of vaccine
availability, only 4% of people in low-income countries (LICs) were fully vaccinated [8].

Prospective and retrospective modeling of global resource allocation [8,10] indicates
that inequitable COVID-19 vaccine distribution prolonged the duration of the pandemic.
The inequitable vaccine distribution allowed for mutations to develop due to low vacci-
nation coverage in LMICs [8]. Had vaccines been equitably shared across income groups,
infections across LICs, LMICs, and HICs are estimated to have been 25.9%, 12.6%, and 15%
lower, respectively, in the first six months of vaccine availability [10]. This reduction would
have likely led to a shorter pandemic and fewer global deaths.

Efforts were made for an equitable COVID-19 vaccine response through the COVID-19
Vaccines Global Access (COVAX) Facility; however, due to several challenges, including
vaccine nationalism, the COVAX Facility was unable to achieve its targets [11,12].

Although the COVID-19 vaccine response was deeply inequitable, not all pandemic
vaccine responses are destined to be so. The COVID-19 pandemic was caused by a novel
pathogen, and there were no advance supply agreements or frameworks in place. Had the
pandemic been caused by a novel strain of influenza, the vaccine response would have
been more equitable due to the Pandemic Influenza Preparedness (PIP) Framework [13].
Developed following the 2009 H1N1 influenza pandemic, and adopted in 2011 by WHO’s
194 Member States, the PIP Framework provides a model of how pandemic vaccination
can be delivered equitably, an approach which ultimately benefits everyone.

2. The PIP Framework—A Mechanism for an Equitable Pandemic
Vaccination Response

The PIP Framework is a unique instrument, specific to pandemic influenza, which
takes a holistic approach and provides a model for how pandemic vaccines can be delivered
equitably through a global, coordinated pandemic response, allowing for an effective
vaccine response. Although developed before the COVID-19 pandemic, the Framework
contains provisions which directly address the two axes of inequity observed in the COVID-
19 response: delays in timely vaccine access for LMICs and overall access driven by
purchasing power. In short, the PIP Framework ensures that LMICs are not at the back of
the queue for pandemic influenza vaccines.

The PIP Framework, a WHO Member State negotiated text adopted at the World
Health Assembly in May 2011, provides WHO with the mandate to “coordinate influenza
pandemic preparedness and response” (p. 15 [13]). It is an example of an Access and Benefit
Sharing System, where one of the benefits secured is real-time access to pandemic influenza
products developed by manufacturers who have received PIP Biological Material (p. 8 [13])
from the WHO-coordinated Global Influenza Surveillance and Response System (GISRS).

In the 15 years since its adoption, the WHO has managed to secure access to ~11%
of the expected global pandemic influenza vaccine production as it is produced. This is
through the conclusion of 17 legally binding advance supply agreements (SMTA2s) with
manufacturers of pandemic influenza vaccines. These 17 manufacturers are estimated
to constitute 87% of future pandemic influenza vaccine production. Based on the latest
estimates from the WHO influenza manufacturer survey [14], the WHO would therefore
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have access to approximately 940 million doses of pandemic influenza vaccine over the
first 12-month period of production, in a best-case scenario, through the PIP Framework.

Through securing this access, WHO will be able to ensure that there are pandemic
influenza vaccines ready to be provided to affected countries, regardless of income status.
Equity is enshrined in the PIP Framework through Section 6.0.2 (iii), which states that vac-
cines will be prioritized “to developing countries, particularly affected countries, according
to public health risk and needs” (p. 15 [13]). The specific criteria for this allocation will
be finalized by WHO during the initial stages of the pandemic, as epidemiological factors
of the pandemic virus emerge. The Framework thus establishes a process for allocating
pandemic influenza vaccines to LICs and LMICs, directly addressing the disproportionate
distribution of pandemic vaccines to HICs observed during COVID-19.

Access alone is not sufficient to ensure equity; it is timely access that is critical for re-
ducing virus transmission. Timeliness is addressed by the provisions of the PIP Framework,
with advance supply agreements under the PIP Framework specifying that manufacturers
will provide WHO with a proportion of their “real-time pandemic vaccine production”
(p. 34 [13]). In the instance that a manufacturer has committed 10% of its production to the
WHO, for every 100 doses they produce, they must provide 10 to the WHO for donation to
countries, based on public health risk and need.

It is the structure of the PIP Framework itself, which contains legally binding com-
mitments for real-time access to pandemic influenza vaccines directly from vaccine man-
ufacturers, that distinguishes it from other equity-driven pandemic instruments, such as
the COVAX Facility. PIP does not rely on pooled procurement or coordinated donation
efforts to gain access to vaccines. Rather, pandemic influenza vaccines will be available
to countries based on public health risk and need, regardless of income status, as soon
as manufacturers start producing them. Furthermore, the volume of vaccines available
under the Framework will be based on overall global vaccine production at the time of the
pandemic, as commitments are based on percentages of production capacity and not static
numbers of doses.

3. Challenges to Delivering Equitable Vaccine Access Through the
PIP Framework

Although equity is at the core of the PIP Framework, there are several external chal-
lenges which may hinder the WHO’s ability to deliver pandemic influenza vaccines based
on “public health risk and need”(p. 15 [13]). The Framework ensures that the WHO will
be able to provide some pandemic influenza vaccine to affected countries without access.
This, however, is only an early step in the pandemic vaccine response, which requires that
a receiving country be able to accept, license, and administer the vaccine to a population
that is willing to accept it, in order to successfully reduce transmission. These aspects were
identified as barriers to timely pandemic vaccine roll-out and population uptake in both
the 2009 H1N1 and COVID-19 pandemic [12,15–17] and would affect LMICs most.

The WHO conducts a wide range of activities to improve these factors of country
readiness for pandemic response, a number of which are undertaken using PIP Framework
Partnership Contribution (PC) funds—the other key benefit-sharing mechanism of the PIP
Framework, which secures annual payments from influenza product manufacturers. WHO
uses the funds to strengthen pandemic influenza preparedness capacities at global, regional,
and country levels. To date, over US$ 350 million has been collected from manufacturers to
support pandemic influenza preparedness activities in 86 countries.

Many of these activities specifically target identified barriers to pandemic vaccina-
tion and vaccine uptake, including developing national pandemic response plans and
national vaccine deployment plans; working with national regulatory authorities to im-
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prove regulatory readiness; and developing local risk communication and community
engagement (RCCE) plans and infodemic management systems. Over the 15 years of PIP
Framework implementation, there has been significant gains in these areas with PC Funds
directly supporting 37 WHO Member States update their pandemic influenza prepared-
ness plans, 16 WHO Member States reach maturity level 3 in the WHO’s classification
of regulatory authorities for medicines (meaning it is deemed a stable, well-functioning,
and integrated regulatory agency), and 11 WHO Member States develop or update their
national deployment and vaccination plans.

Although targeted to pandemic influenza, the preparedness activities have already
generated broad collateral benefits to pandemic preparedness and response. For instance,
during the COVID-19 pandemic, 47 of the 48 countries receiving regulatory capacity
strengthening support under the PIP Framework licensed at least one COVID-19 vaccine.
Eight of these countries had not received vaccines during the H1N1 pandemic and were
able to license a COVID-19 vaccine within 15 days of the WHO Emergency Use Listing [18].
Despite the efforts to reduce the challenges to equitable pandemic influenza vaccination
through the PIP Framework, one key challenge will remain: vaccine hoarding and vaccine
nationalism by HICs. This was witnessed during the COVID-19 pandemic and imple-
mented through export restrictions by vaccine-producing HICs [12]. The legally binding
advance supply agreements under the PIP Framework, signed between WHO and vaccine
manufacturers, are subject to national customs and export regulations. Should certain
countries pursue similar vaccine nationalism policies, the WHO’s ability to access the
vaccines committed under the PIP Framework would be limited, and the equity provision
of the PIP Framework would be significantly undermined.

4. Conclusions
Equity is at the core of a successful pandemic vaccine response, with inequitable

access ultimately being detrimental to all countries. Timely access to pandemic vaccines
for affected populations that do not have such access is a critical component of equity, as
it reduces transmission and reduces the risk of pathogen mutation. The PIP Framework
provides a model for how timely pandemic influenza vaccine access can be provided to
affected countries based on public health risk and need. The PIP Framework also supports
preparedness strengthening to ensure that countries provided with vaccines are ready to
license and deploy the products. Impediments to the successful roll-out of equity include
vaccine nationalism as observed in the COVID-19 pandemic, which would challenge the PIP
Framework’s timely access to vaccines. The PIP Framework was negotiated and adopted
by WHO’s 194 Member States in the interest of global equity and solidarity, and it is critical
that world leaders honor their commitment to equity, as enshrined in the third principle of
the PIP Framework, when considering vaccine nationalist policies. The recent adoption of
the WHO Pandemic Agreement in May 2025 and entry into force of the amendments to the
International Health Regulations (2005) in September 2025 provide a measure of hope that
countries are intent on not repeating the inequities seen during the COVID-19 pandemic
vaccine response.
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