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ABSTRACT
This analysis describes the successes, challenges and 
opportunities to improve global vaccine safety surveillance 
as observed by the Vaccine Safety Working Group from its 
role as a platform of exchange for stakeholders responsible 
for monitoring the safety of vaccines distributed through 
the COVAX mechanism. Three key elements considered 
to be essential for ongoing and future pandemic 
preparedness for vaccine developers in their interaction 
with other members of the vaccine safety ecosystem are 
(1) the availability of infrastructure and capacity for active 
vaccine safety surveillance in low-income and middle-
income countries (LMICs), including the advancement 
of concepts of safety surveillance and risk management 
to vaccine developers and manufacturers from LMICs; 
(2) more comprehensive mechanisms to ensure timely 
exchange of vaccine safety data and/or knowledge gaps 
between public health authorities and vaccine developers 
and manufacturers; and (3) further implementation of the 
concept of regulatory reliance in pharmacovigilance. These 
aims would both conserve valuable resources and allow for 
more equitable access to vaccine safety information and 
for benefit/risk decision-making.

INTRODUCTION
The SARS-CoV-2 pandemic resulted in 
unprecedented vaccine development using 
a diverse range of vaccine technologies, new 
and old. To date, 12 billion doses of COVID-19 
vaccines have been rolled out worldwide and 
estimated to have saved 20 million lives.1 
Given shortened clinical development time-
lines and emergency use approvals based on 
interim analyses, dependence on the global 
vaccine monitoring infrastructure for gener-
ating real-world evidence of safety had never 
been greater. Due to widespread and rapid 

deployment of multiple new vaccines, even 
rare adverse events following immunisation 
(AEFIs) could have the potential to affect 
large numbers of people daily, and their high 
visibility to impact public acceptance of vacci-
nation. The global pharmacovigilance infra-
structure therefore needed to ensure quick 
detection and effective management of any 
emergent safety signals.

The Vaccine Safety Working Group (VSWG) 
of COVAX was formed in November 2020 with 
representatives and consultants representing 
multiple stakeholders, including Brighton 
Collaboration, Developing Countries Vaccine 
Manufacturers Network (DCVMN), Inter-
national Federation of Pharmaceutical 
Manufacturers and Associations, WHO and 
Coalition for Epidemic Preparedness Innova-
tions (CEPI). Its primary objectives were to act 
as an open source of information for vaccine 
developers, to resolve common vaccine safety 
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cross-project questions and challenges at speed, and to 
facilitate coordination within the ecosystem to maximise 
impact.

The aim of this analysis is to provide a description of 
the basic elements of vaccine safety surveillance systems 
and the reinforcements implemented to address the chal-
lenges of safety surveillance during the global immunisa-
tion campaign, to assess how well they have functioned, 
to describe specific challenges faced by vaccine devel-
opers, and to provide recommendations for an improved 
and robust response for vaccine safety surveillance for 
the next pandemic.

GLOBAL VACCINE SAFETY SURVEILLANCE INFRASTRUCTURE
While both safety and effectiveness are of paramount 
importance during vaccine development, the limited 
study sample size and duration of follow-up of traditional 
phased clinical trials generally allow greater precision of 
efficacy over safety. The safety data collected in clinical 
development programmes characterise those adverse 
events which describe the ‘reactogenicity’ (‘tolerability’) 
of the vaccine. For example, current European Medicines 
Agency (EMA) guidance notes: ‘if a candidate vaccine 
contains components not previously included in licensed 
vaccines, it would be usual to aim for a safety database 
that is sufficient to estimate the frequency of uncommon 
adverse events (occurring in between 1/100 and 1/1000 
vaccinated persons)’.2 Since vaccines are commonly used 
in millions (and billions for COVID-19) of recipients, 
the collection of additional safety data post-introduction 
is essential to further characterise the safety profile of a 
vaccine, to ensure an ongoing favourable benefit/risk 
balance, and to maintain public confidence.

‘Vaccine pharmacovigilance’, as practised in high-
income countries (HICs), is the shared responsibility of 
national regulatory authorities (NRAs), public health 
agencies and marketing authorisation holders. Compre-
hensive pharmacovigilance involves complementary 
passive and active surveillance systems for the genera-
tion and testing of hypothesised safety signals, respec-
tively. Passive surveillance systems collect ‘spontaneous’ 
reports from healthcare providers and patients; statis-
tical screening using disproportionality analyses in large 
databases of these reports allows for timely detection of 
signals of very rare AEFIs.3 Signal detection in passive 
surveillance databases generates hypotheses of poten-
tial causal associations between a vaccine and an event. 
Because passive surveillance is limited by issues such as 
under-reporting, unknown denominators and lack of 
appropriate comparator groups, active vaccine safety 
surveillance (AVSS) systems are needed to confirm or 
refute signals identified in passive systems and to estimate 
attributable risk and possible risk factors, if confirmed. 
Conclusions on causation to support regulatory and 
policy decision-making require adequately powered 
studies showing a higher incidence rate of AEFIs in 
vaccinees compared with control groups. The availability 

of standardised case definitions of adverse events of 
special interest (AESIs) and access to healthcare data 
(vaccination registries, medical records or insurance 
claims) are essential for AVSS. The limitations of AVSS 
include its utility only for known, well-defined AESIs and 
the large resources required to follow samples of large 
enough size and for long enough periods to study rare 
AESIs.4 The complementary nature of passive and active 
surveillance is displayed in figure 1.

Monitoring ‘vaccine safety’, as is more routinely 
performed in most low-income and middle-income 
countries (LMICs), generally aims to ensure high-
quality production and administration of vaccines. The 
vision of the first WHO Global Vaccine Safety Blueprint 
(GVSB) was the provision of effective vaccine pharma-
covigilance systems in all countries with at least minimal 
capacities at the national level. Implementation of this 
vision created surveillance infrastructure and processes 
executed though national immunisation programmes 
(NIPs). Collection and analysis of AEFI data in NIPs 
follow guidance provided by the WHO.5 Analyses of data 
are performed at different levels of the immunisation 
programme which have different objectives. Analysis 
of individual reports at the local level identifies cases 
requiring completion of AEFI investigation forms and 
subsequent individual-level causality assessment; while 
analysis of aggregate data at the national level is used 
for performance indicators to assess minimum country 
capacity for vaccine safety monitoring.6–8 In LMICs 
without common vaccine safety data platforms, NRAs 
tend to capture a relatively small number of AEFI reports, 
such as those reported directly by healthcare providers 
and/or those transferred by vaccine manufacturers. 
Furthermore, only reports within NRAs had been trans-
ferred into VigiBase, the global database established by 
the WHO Program for International Drug Monitoring. 
Analyses of safety data in many LMICs can thus be frag-
mented between expanded programmes on immunisa-
tion (EPI) and NRA and tend to be more descriptive in 
its approach.9 The limitations of this approach to moni-
toring ‘vaccine safety’ were acknowledged in the GVSB 
2.0 (2021–2023) which was presented to key stakeholders 
at the Global Vaccine Safety Summit in December 2019.10 
Central to this blueprint is a recognition that minimal 
capacity elements are not sufficient for the timely detec-
tion of vaccine safety signals and early post-marketing 
monitoring of novel products, and it provides objectives, 
strategies and an accountability framework to support the 
development of integrated pharmacovigilance systems to 
be implemented through the WHO regulatory strength-
ening network.

INFRASTRUCTURE REINFORCEMENTS TO MEET THE 
CHALLENGES OF THE COVID-19 PANDEMIC
To meet the demands of the pandemic, NRA in HICs, 
such as the US Food and Drug Administration (FDA), 
EMA and the national competent authorities in 
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European Union (EU) member states, provided guid-
ance to industry related to the development and licen-
sure of COVID-19 vaccines. Given the circumstances of 
the public health crisis and shortened clinical develop-
ment timelines, both US FDA and EMA provided specific 
guidance for COVID-19 vaccines, including considera-
tions for pharmacovigilance and risk management plans 
(RMPs).11 12 ‘Consideration on core requirements for 
RMPs for COVID-19 vaccines’ from EMA detailed core 
safety elements required for inclusion into all RMPs and 
summary safety reports.13 Furthermore, initiatives such 
as BEST in the USA and ACCESS in the EU provided 
common protocols for the generation of background 
incidence of AESI and the performance of safety surveil-
lance studies within existing large-linked databases of 
electronic healthcare data.14 15

To support the less developed safety surveillance infra-
structure in LMICs, the WHO rapidly responded with 
production of the COVID-19 vaccine safety surveillance 
manual.16 The intended audience of the manual was 
governments, global, regional and national staff from 
NIP, NRA, Ministries of Health, partners and pharma-
covigilance centres, as well as vaccine manufacturers. 
The manual contains multiple modules providing 
guidance and tools to strengthen capacities and facil-
itate local, national, regional and global collabora-
tion. Two key elements are the recommendations for 
data sharing between all relevant stakeholders and the 
implementation of the principles of regulatory reliance 

to pharmacovigilance. Sharing of data was prescribed 
between all relevant stakeholders in vaccine safety surveil-
lance, and a generic strategy for data sharing at subna-
tional, national and global levels was provided (figure 2). 
Reliance for pharmacovigilance is described as two 
activities: (1) reliance on processes, tools and methods 
by others (eg, signal detection, methods, templates for 
study protocols), and (2) reliance on product-specific 
regulatory activities or ‘mutual recognition’ (eg, assess-
ment of marketing authorisation approval, assessment 
of post-authorisation safety protocols). Furthermore, a 
template for a cohort event monitoring safety study was 
provided.17

The WHO Global Advisory Committee on Vaccine Safety 
(GACVS) created a COVID-19 Vaccine Safety Subcom-
mittee that met regularly to assess new safety signals.18 
The signal identification and initial review process was 
organised by the WHO Headquarters pharmacovigilance 
team, and the GACVS subcommittee provided a recom-
mendation as well as advice on additional monitoring 
needs and public communication of safety informa-
tion, if required. The creation of the COVAX VSWG was 
intended to complement the COVID-19 Vaccine Safety 
Subcommittee of GACVS, operating in direct communi-
cation with the WHO, with an aim to improve the imple-
mentation of pharmacovigilance activities in response to 
any arising safety concerns.

Figure 1  Vaccine pharmacovigilance is composed of two complementary systems, passive and active surveillance. AEFI, 
adverse event following immunisation; AESIs, adverse events of special interest.
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ANALYSIS OF THE PERFORMANCE OF THE GLOBAL VACCINE 
SAFETY SURVEILLANCE DURING THE COVID-19 PANDEMIC
Developing a functional and well-integrated vaccine safety 
system is complex, challenging methodologically and 
requires considerable resources and time.19 20 The timely 
generation of real-world evidence on the safety profile of 
various COVID-19 vaccines described below was possible 
due to decades-long investments in creating functional 
pharmacovigilance systems including passive and active 
surveillance in several HICs, notably the USA,21 the UK,22 
the EU,23 Canada24 and Australia.25 Serendipitiously, 
CEPI funded Brighton Collaboration’s Safety Platform 
for Emergency vACcines Project in May 2019 just prior 
to the pandemic.26 This allowed for the timely creation of 
a list of AESIs for the COVID-19 vaccines. Endorsement 
by GACVS ensured broad adoption/adaptation of a list 
of AESIs for pharmacovigilance of COVID-19 vaccines by 
many global stakeholders.

Reporting into passive surveillance systems has been 
unprecedented; in its final safety update on 8 December 
2022, EMA reported that it had received over 1.6 million 
reports for all COVID-19 vaccines it had licensed for use.27 
In its 2021 annual report to the European Commission, 
the EMA listed the identification of 11 unique signals for 
the COVID-19 vaccines.28 Furthermore, the EMA website 
reported updates to product information leaflets for the 
COVID-19 vaccines including additions of transverse 
myelitis, cutaneous small vessel vasculitis, hypoaesthesia/
paraesthesia, extensive swelling of the vaccinated limb 
and tinnitus as possible adverse reactions.29

Two safety signals were of particular significance: 
(1) thrombotic thrombocytopenia syndrome/vaccine-
induced thrombotic thrombocytopenia (TTS/VITT) 
for two adenoviral platform vaccines (AZD1222 and 
Ad26.COV2.S), and (2) myo/pericarditis for the mRNA 

platform vaccines.30–32 Regulators in HICs were able to 
rapidly define reporting rates and attributable risks of 
the COVID-19 vaccines used in their respective popula-
tions. NRAs and National Immunization Technical Advi-
sory Groups provided benefit–risk policy frameworks, 
accommodating COVID-19 vaccine coverage, COVID-19 
trends and reporting rates for the AESIs. This framework 
allowed stratified benefit–risk assessment and recom-
mendation by age group and sex for the adenoviral and 
mRNA vaccines relative to the risks of TTS/VITT and 
myocarditis, respectively.33 Furthermore, active engage-
ment of clinical scientists and their networks, especially 
haematologists with TTS/VITT, facilitated the produc-
tion of guidance for the rapid identification and clinical 
management of patients with TTS.34 A potential impact 
of early identification and characterisation of the risk of 
TTS was the decrease in mortality observed in reports to 
EudraVigilance over time, from 47% in reports up to 28 
March 2021 compared with 22% after this date.35

Above successes notwithstanding, several areas of 
vaccine safety systems in HICs need improvement. Given 
the known limitations of pre-approval clinical trials, 
unanticipated AESIs X should be expected when millions 
of doses of the new vaccine are administered in a global 
mass campaign. When AESIs X have emerged histori-
cally (eg, Guillain-Barre syndrome after swine influenza 
vaccine, narcolepsy after H1N1 influenza vaccine) and 
TTS/VITT and myocarditis after COVID-19 vaccines 
recently, the funding needed to understand their patho-
genesis in a timely manner to optimally mitigate/prevent 
the risk has been lacking. Long delays of months to years 
between signal identification, hypothesis testing and 
elucidation of risk factors/mitigation strategies create a 
vacuum often filled with misinformation, contributing to 
vaccine hesitancy.36 The recently launched International 

Figure 2  Schematic representation of the structure for data sharing at the subnational, national and global levels as 
provided in the WHO COVID-19 vaccine safety surveillance manual. AEFI, adverse event following immunisation; EPI, 
expanded programmes on immunisation; NIP, national immunisation programme; NRA, national regulatory authority; PV, 
pharmacovigilance; PQ, prequalification; WHO PIDM, WHO Program for International Drug Monitoring.
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Network of Special Immunisation Network seeks to 
address this gap in vaccine safety, through the application 
of a systems biology approach to uncover the pathogen-
esis of rare AESIs and inform vaccine development.37

The pandemic has served as a catalyst for surveillance 
system strengthening in LMICs. Training for both the 
public and healthcare professionals on the processes 
followed by the NRAs in ensuring the safety and effective-
ness of the COVID-19 vaccines was implemented. Digital 
innovations, such as the MedSafety app, facilitated 
reporting of potential AEFIs in Ghana,38 and AEFI data 
triangulation and dashboard development supported 
public health decision-making in Nigeria.39 Regulators 
engaged in new regional collaborations for work sharing, 
most notably the African Union Smart Safety Surveillance 
(AU-3S) Project, involving Ghana, Nigeria, Ethiopia and 
South Africa.40 Signal detection on potential AEFIs from 
collaborating countries has been performed on a weekly 
basis, and summary review reports have been shared; 
such cooperation has allowed for the close monitoring 
of AEFIs that have been flagged elsewhere. Regulators 
have tried to accommodate the volume and complexity 
of RMPs and monthly safety reports which have been 
required by NRAs from HICs; however, it has not always 
been possible for these regulatory documents to be 
reviewed in a timely manner due to limited resources and 
relevant expertise in these regions.

Despite the above progress in systems strengthening in 
LMICs, the generation of evidence of safety from these 
regions remains limited, and the consequences of the 
lack of local safety data for the COVID-19 vaccines in the 
LMIC context have been described from Zimbabwe.41 Of 
the total of 4 500 000 reports contained within VigiBase 
as of October 2022, only 131 000 (3%) reports came 
from Africa and 434 000 (10%) from Asia.42 No signals of 
TTS/VITT with either the AZD1222 vaccine or Indian-
manufactured Covishield (ChAdOx1_nCoV-19) have 
been identified in LMICs, where the majority of these 
vaccines have been used; only individual case reports 
have been published in the scientific literature.43 44 No 
safety signals for other WHO Emergency Use Listing 
Procedure-approved adenoviral-based vaccines (CanSino 
or Sputnik) or other inactivated COVID-19 vaccines 
(Sinopharm) not authorised in HICs have been commu-
nicated. Only two safety signals identified in VigiBase have 
been communicated through the WHO Pharmaceuticals 
Newsletter: myocarditis and hearing loss/tinnitus.45 46

A landscape survey and literature review to map AVSS 
activities globally and to identify vaccine safety evidence 
gaps was commissioned by the VSWG and executed by 
International Vaccine Access Center of Johns Hopkins 
University.47 Results revealed the implementation of 
AVSS activities in almost all WHO regions. However, the 
distribution of studies was heavily weighted to mRNA 
vaccines occurring in HICs. Furthermore, the most 
common AVSS activities in LMICs use a cohort event 
monitoring design in N<10 000 which can characterise 
the short-term adverse event profiles. In spite of the 

availability of a road map for international collaboration 
for safety monitoring of new vaccines in LMICs,48 a prior 
proof-of-concept study49 and operational lessons learnt,50 
only two multicountry, hospital-based active surveillance 
studies for the estimation of risk of AESIs were ongoing 
in LMICs, and these were coordinated by international 
stakeholders such as the Pan American Health Organi-
zation51 and the ALIVE/Global Vaccine Data Network.52 
Neither study involved vaccine developers or manufac-
turers, nor were they implemented as a pharmacovigi-
lance activity as specified within an RMP.

CHALLENGES FOR VACCINE DEVELOPERS PARTICIPATING IN 
THE COVAX VSWG
One of the most significant challenges reported to the 
COVAX VSWG by vaccine developers in HICs (Astra-
Zeneca, Moderna, Pfizer and J&J) related to a lack of coor-
dination between global regulators which diluted global 
vaccine safety surveillance and risk management activ-
ities. Monthly safety reports were required by both the 
US FDA and EMA in addition to the routinely required 
periodical benefit–risk evaluation reports. Other require-
ments from non-US/non-EU countries introduced vari-
ability in consolidated vaccine safety information being 
provided to global health authorities. Individual health 
authority queries on safety topics became duplicative, 
often with only slight nuances between the requests, 
therefore not permitting the use of the same response 
for multiple regulators.

Regulatory requests to conduct multiple pharmacovig-
ilance activities beyond global RMPs were resource-
intensive and complicated by lack of infrastructure in 
LMICs to implement studies and by competition for 
the limited scientific resources, such as local clinical 
research organisations, to support protocol development 
and implementation. In some countries, particularly in 
LMICs, some pharmacovigilance activities were devel-
oped separately by NRAs and EPI with no or very limited 
data exchange, resulting in duplicate work by the phar-
maceutical companies.

Vaccine developers from HICs have communicated 
the solutions they found during the pandemic and have 
made recommendations.53 For improving the generation 
of real-world evidence of safety, they suggest the devel-
opment of geographically flexible, common protocols 
and/or joint company-sponsored platform observational 
studies for multiple vaccines, and they have issued a call 
for a collective strategy to build a network of sentinel sites 
in LMICs. To enable near real-time signal assessment, 
there is also the need to ensure availability of critical 
data, such as vaccine exposure data and background inci-
dence rates of AESIs.

Vaccine developers and manufacturers in LMICs have 
struggled to meet specific requirements from both global 
and local NRA and NIPs. While a legal regulatory frame-
work to reliably evaluate and monitor the quality and 
efficacy of vaccines may be present in many non-ICH 
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(the International Council for Harmonisation of Tech-
nical Requirements for Pharmaceuticals for Human 
Use) regions/LMICs, legislation and regulations relating 
to pharmacovigilance are often weak or missing. A land-
scape analysis of members of the DCVMN highlights 
challenges which likely left many developers unprepared 
for the pandemic. A questionnaire was used to query the 
existing pharmacovigilance structures and practices of 
vaccine manufacturers in LMICs.54 Of the respondents 
(34 of 43), almost all (97%) respondents had procedures 
in place to define cases’ seriousness, a lower propor-
tion had standard operating procedures on assessing 
causality, less than half had access to MedDRA (Medical 
Dictionary for Regulatory Activities) coding and only a 
quarter used Brighton Collaboration case definitions of 
vaccine-specific AEFIs.

In the absence of mature and robust pharmacovigilance 
and quality management systems, it is difficult for vaccine 
developers and manufacturers to perform vaccine safety 
surveillance and implement RMPs according to inter-
national standards. A lack of safety data exchange in 
LMICs from NIP and NRA has prevented local marketing 
authorisation holders from collecting enough reports 
to perform signal detection. Investment in local infra-
structure is required for vaccine developers and manu-
facturers to implement pharmacovigilance activities as 
specified in RMPs with the purpose to allow periodical 
benefit–risk assessments.

RECOMMENDATIONS
A pandemic presents global challenges requiring inte-
grated, rapid and global solutions. However, existing 
infrastructure is largely designed to support less acute 
national or regional priorities, or other focused interests. 
The COVID-19 pandemic provided an opportunity to 
begin an evolution to a more integrated global approach 
to pharmacovigilance and risk management. Vaccine 
developers from both HICs and LMICs would benefit 
from further efforts to build a collaborative global infra-
structure to improve both the efficiency and the equity 
of safety evidence generation. There are lessons learnt 
from the COVAX VSWG that can inform preparations for 
responses to future pandemics.

Our conclusions and recommendations are in three 
mutually dependent areas:
1.	 Vaccine safety data generation following licensure for 

emergency use is critical for rapidly identifying and 
estimating the incidence of rare or very rare adverse 
events. Ensuring such vaccine safety data can rapidly be 
gathered from all relevant regions of the globe would 
allow ongoing and robust assessments of vaccine bene-
fit–risk and confidence thereby underpinning success-
ful vaccination campaigns. Progress in safety evidence 
generation in LMICs was facilitated by the guidance 
and templates provided by the WHO in the COVID-19 
vaccine safety surveillance manual. However, vaccine 
developers and manufacturers in LMICs currently 

have limited capabilities in the practice of vaccine 
pharmacovigilance. Having complementary passive 
systems and targeted active approaches in all coun-
tries is likely neither feasible nor efficient globally. 
Therefore, it is imperative to appreciate the variance 
between local and regional pharmacovigilance systems 
and to strengthen both passive and active approach-
es where and when relevant. Sustaining the progress 
made towards active surveillance capacities during 
COVID-19 will be a key component of future pandem-
ic preparedness.

2.	 Vaccine safety data sharing is essential between all 
stakeholders in the vaccine ecosystem to ensure eq-
uitable access to evidence for decision-making. For 
data to provide relevant insights for risk management, 
there must be comprehensive mechanisms in place to 
ensure vaccine safety data and/or knowledge of safety 
data gaps can be readily shared and used. Information 
exchange regarding post-licensure safety knowledge 
gaps could allow for collaborative efforts to generate 
the necessary data required for local regulatory ben-
efit/risk decision-making. The resources required for 
efficient generation of high-quality evidence require 
involvement of the industry. Universal acceptance and 
use of harmonised tools, such as AESI case definitions 
and benefit/risk templates, would support both the 
capture of high-quality data as well as assure the share-
ability of vaccine safety data across stakeholders within 
countries and between global partners.

3.	 Further application of the principles of reliance across 
the ecosystem could minimise duplicate use of industry 
resources and compensate for disproportional global 
regulatory capabilities. Successful implementation of 
principles of reliance for registration and inspections 
exemplifies the potential of this concept55; further ex-
pansion of the concept of reliance in pharmacovigi-
lance would be beneficial. Stakeholders within global 
vaccine safety surveillance should work together to de-
velop consensus and develop guidance for further im-
plementation of reliance to pharmacovigilance tasks 
related to signal detection, assessment of periodical 
benefit–risk evaluation reports, as well as safety up-
dates to product labels.

Implementation of these recommendations will 
require collaboration and coordination between stake-
holders within the global vaccine safety ecosystem. The 
WHO GVSB 2.0 (2019) has highlighted the need for 
early post-authorisation monitoring of novel products 
and an increased sensitivity in detecting vaccine safety 
signals in LMICs, and it has provided objectives, strate-
gies and an accountability framework for the integration 
of vaccine surveillance into regulatory strengthening 
initiatives. Additional strategic considerations for prepar-
edness would be harmonisation on critical elements in 
safety evidence generation, including endpoint defini-
tions and protocols for active vaccine safety surveillance 
studies by the global vaccine safety community. Regional 
initiatives for regulatory reliance and work sharing, such 
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as AU-3S, could be leveraged for provision of harmonised 
guidance for good pharmacovigilance practice in the 
event of public health emergencies and oversight of the 
implementation of RMPs. Building sustainable infrastruc-
tures and capacities for vaccine safety evidence genera-
tion requires large commitments and investment which 
are likely only possible through public health funding 
organisations or collective industry organisations and 
supported by political will.
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