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GL OB A L  CONTE X T

A fast timeline — and an unfinished preparedness agenda
The emergency phase has passed, but key governance and access questions are still being worked through.

Sources: WHO (2025, 2026); European Commission (EU Vaccines Strategy); supplied reports (2023). 01
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Current status matters: the WHO Pandemic Agreement was adopted in 2025; its Pathogen Access and B enefit-S haring (PAB S ) annex remained under negotiation 
in S eptember 2026.
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EXECUTIVE FRAM E

The next pandemic is shaped before it begins
The central question for vaccine leaders: which capabilities must be ready before the next threat emerges?

Sources: GAO (2021); Feddema et al., Vaccine (2023); WHO / CEPI materials listed in references. 02

PREPAREDNES

Science & platforms

Build on platform knowledge 

and reusable R&D capabilities.

Industrial capacity

Reserve facilities, skilled 
people and critical inputs.

Regulation & evidence

Prepare quality, safety and 

data pathways in advance.

Acces s  & trus t

Connect supply to delivery, 

communities and public 

confidence.

A vaccine is  es s ential — but a ready s ys tem makes  it us able at s peed and s cale.
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E X E C UT IV E  FRAME

Five lessons for leaders
The strongest response links discovery, manufacturing, quality, delivery and trust into one operating model.

Sources: supplied WHO / CoVDP reports (2023); GAO (2021); Feddema et al. (2023). 03

01

Prepare 
platforms  early

Readiness is built 
between outbreaks.

02

Manufacture in 
parallel

At-risk capacity buys 
time — if inputs are 
secured.

03

K eep quality 
non-negotiable

S peed relies on 
evidence, analytics 
and prepared 
regulation.

04

Connect supply 
to demand

Cold chain, allocation 
and last-mile access 
determine reach.

05

E arn trus t with 
data

Transparent 
communication and 
monitoring sustain 
uptake.

From emergency success to enduring capability
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S C I E NCE  & DE V E L OP ME NT

Speed came from parallel work — not from removing evidence
The COVID-19 response compressed elapsed time by overlapping activities and funding risk earlier.

Sources: U.S . GAO GAO-21-319 (2021); EMA COVID-19 evaluation guidance; CEPI (2025). 04
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S C IE NCE  & DE VE L OP ME NT

A compressed timeline still needs hard quality gates
A fast path is credible only when each hand-off has clear evidence, ownership and decision criteria.

Sources: EMA COVID-19 guidance; WHO vaccine regulation and quality control; GAO (2021). 05
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S C IE NCE  & DE VE L OP ME NT

A diversified platform portfolio is a strategic hedge
Different platforms create options; platform choice must match pathogen, speed, quality, supply and deployment needs.

Sources: GAO (2021); WHO mRNA Technology Transfer Programme; WHO vaccine quality framework. 06
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MANUFACT UR ING & S C A L E -UP

Manufacturing readiness is an end-to-end chain
A bottleneck at any interface can slow the release of usable doses.

Sources: Feddema et al. (2023); GAO (2021); WHO vaccine regulation and quality control. 07
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MANUFACT UR ING & S C A L E -UP

The bottlenecks were systemic — not just scientific
A 2023 study combined a scoping review with roughly 80 interviews and roundtable discussions.

Source: Feddema JJ et al. Vaccine. 2023;41(30):4359–4368. doi:10.1016/j.vaccine.2023.05.027. 08
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QUAL IT Y  & R E G UL A T ION

Regulatory readiness is part of  manufacturing readiness
Prepared pathways can save time — provided they preserve evidence, traceability and accountability.

Sources: EMA COVID-19 evaluation guidance; WHO regulation and quality control of vaccines; WHO EUL documentation. 09

Razi Vaccine & Serum Research Institute



QUALITY & REGULATION

Safety monitoring is a continuous loop
Authorization marks the start of population-scale use — not the end of evidence generation.

Sources: WHO vaccine quality framework; WHO / CoVDP reports supplied; EMA COVID-19 guidance. 10
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SUPPLY & ACCESS

Supply resilience requires visibility before a shortage
COVID-19 exposed vulnerabilities in critical inputs, transport, packaging and global allocation.

Sources: GAO (2021); Feddema et al. (2023); supplied WHO / CoVDP report (2023). 11

Critical inputs

Raw materials, reagents, 

consumables

Manufacturing

Facilities, people, tech 

transfer

Packaging

Vials, stoppers, syringes, 

labels

Release

Testing, documentation, 

lot release

Distribution

Cold chain, allocation, 

transport

Map dependencies Dual-source critical 
inputs

Contract surge 
capacity

Coordinate allocation

Preparedness includes the boring parts: supply mapping, maintenance, contracts and quality documentation.
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SUPPLY & ACCESS

A finished dose still has to survive the delivery system
Product-specific storage rules, unpredictable shipments and short shelf lives complicate last-mile logistics.

Source: supplied report, The COVID-19 Vaccination Response (2023), Chapter 4; Stocktake report (2023). 12
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SUPPLY & ACCESS

Equity is an operating requirement, not a 

communications slogan
Delivery models must be designed for older adults, people with comorbidities and underserved communities.

Sources: supplied WHO / CoVDP country-experiences report (2023); Stocktake report (2023). 13

Razi Vaccine & Serum Research Institute



TRUST & COMMUNICATION

Trust needs the same operational discipline as supply
Misinformation, changing guidance and low confidence can reduce the public-health value of available doses.

Sources: supplied WHO / CoVDP country-experiences report (2023), Chapter 5; Stocktake report (2023). 14
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DIGITAL & DATA

Digital systems create value when they connect, 

not when they duplicate
Registration, stock management, service delivery and monitoring should share reliable data and workable fallbacks.

Sources: supplied WHO / CoVDP report (2023), Chapter 6; Stocktake report (2023). 15
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PEOPLE & SYSTEMS

Human resources are surge capacity — not an afterthought
Mass vaccination requires different roles, training, supervision and staff well-being protections.

Source: supplied WHO / CoVDP country-experiences report (2023), Chapter 2; Stocktake report (2023). 16

Communication & 

community

Risk comms, 

engagement, demand

Vaccine handling

Stock, storage, transport, 

cold chain

Vaccination teams

Registration, screening, 

administration, safety

Data & monitoring

Reporting, analysis, 

dashboards, follow-up

Supervision & 

support

Training updates, 

troubleshooting, staff 

well-being

Capacity planning must avoid hollowing out routine services while the emergency programme scales up.
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PEOPLE & SYSTEMS

Emergency structures should leave stronger routine 

systems behind
COVID-19 investments can strengthen primary health care and adult /  life-course immunization if integration is planned.

Source: Stocktake on COVID-19 Vaccination and Integration (2023); supplied WHO / CoVDP report (2023). 17
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REGIONAL PLAYBOOKS

United States: accelerate by sharing risk early
Operation Warp Speed paired public investment, a diversified candidate portfolio and manufacturing during trials.

Source: U.S. GAO, GAO-21-319 (11 Feb 2021). https:/ /www.gao.gov/products/gao-21-319 18

UNITED STATES

Operation
Warp Speed

Public–private effort to 

accelerate candidate 

development, 

manufacturing and delivery.

What it did ?

Portfolio diversity Supported multiple vaccine candidates using different platform 

technologies.

Parallel timelines Combined or overlapped selected study activities where justified.

At-risk manufacturing Started scale manufacturing during ongoing clinical development.

Supply intervention Prioritized critical supplies and worked on capacity bottlenecks.

Lesson: early public financing can reduce time-to-scale — but it does not remove supply constraints.
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REGIONAL PLAYBOOKS

Europe: coordinate demand and reserve surge capacity
The EU used pooled procurement and expanded production — then established an “ever-warm” capacity network.

Sources: European Commission, EU Vaccines Strategy; HERA / European Commission EU FAB. 19
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REGIONAL PLAYBOOKS

Asia: manufacturing strength must connect to readiness
Asia is not a single model — but regional capability, regulation and collaboration are increasingly linked.

Source: WHO South-East Asia, CEPI Asia-Pacific Workshop speech (10 Mar 2026); WHO manufacturing workshop (2022). 20

Razi Vaccine & Serum Research Institute



REGIONAL PLAYBOOKS

Technology transfer is a network — not a single hand-off
WHO’s mRNA programme illustrates a hub-and-partner model intended to build sustainable regional capacity.

Source: WHO mRNA Technology Transfer Programme; status as of 1 May 2025. 21
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MANUFACTURING STRATEGY

“Local production” is not one capability
A country or manufacturer can perform one or several links in the value chain; the dependency profile differs.

Sources: WHO regional manufacturing workshop (2022); WHO mRNA Technology Transfer Programme; Feddema et al. (2023). 22
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G L OB AL  ACCE S S

COVAX showed the value — and the limits — of  pooled access
Global collaboration enabled access at scale, but early supply inequities persisted.

Sources: WHO COVAX overview; EU Vaccines Strategy; supplied WHO / CoVDP reports (2023). 23

FINANCE

Donor / public 
funding

PORTFOLIO

Investment in 
candidates

PROCURE ME NT

Pooled purchasing / 
allocation

DE LIVE RY

Country readiness & 
last mile

What worked A shared platform for financing, 
development and access.

What remained hard
E arly supply, export limits, 
delivery capacity and uneven 
coverage.
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G L OB AL  G OVE R NANC E

Global rules are evolving, access and benefit-sharing 

remain central
The WHO Pandemic Agreement was adopted in May 2025; the PABS annex remained under negotiation in September 2026.

Sources: WHO (20 May 2025; 18 Sep 2026). 24
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FUTUR E  RE ADINE S S

The 100 Days Mission shifts the focus to pre-pandemic 

preparation

Sources: WHO (20 May 2025; 18 Sep 2026). 25
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The aspiration is to develop a safe and effective vaccine within 100 days of identifying a pandemic threat.



FUTUR E  RE ADINE S S

Measure readiness with operational indicators, 

not a slide deck score
The following is a proposed management dashboard, not an official WHO score or validated index.

Framework synthesized from GAO (2021), Feddema et al. (2023), WHO / CoVDP reports and CEPI readiness work. 26
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FUTUR E  RE ADINE S S

A practical roadmap: secure the basics, connect the system, 

rehearse the response

Framework synthesized from GAO (2021), Feddema et al. (2023), WHO / CoVDP reports and CEPI readiness work. 27
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A three-horizon plan to turn COVID-19 lessons into institutional capability.



LEADERSHIP AGENDA

Six decisions for a vaccine-producing organization
Leadership can convert lessons into a capability portfolio with clear ownership and measurable readiness.

Source: Stocktake on COVID-19 Vaccination and Integration (2023); supplied WHO / CoVDP report (2023). 28
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Prepare the system,

not just the product.

01 Build before the crisis.

02 Connect R&D to scale-up.

03 Protect quality and public trust.

04 Link supply to equitable delivery.

05 Keep capabilities warm and tested.

Lessons Learned from the COVID-19 Pandemic

Thank you
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R E F E RE NC E S

Selected sources | science, manufacturing and regulation
Use these primary and peer-reviewed sources to verify the principal claims and graphics.

Full URLs are provided for verification; historical metrics are dated on the relevant slides. 32

1 GAO (2021) Operation Warp Speed: development status and manufacturing challenges. GAO-21-319.

https://www.gao.gov/products/gao-21-319

2 European Commission EU Vaccines S trategy; production scale-up, Advance Purchase Agreements and EU FAB.

https://commission.europa.eu/strategy-and-policy/coronavirus-response/public-health/eu-vaccines-strategy_en

3 European Commission / HE RA EU FAB: reserved vaccine manufacturing capacity across mRNA, vector and protein platforms.

https://health.ec.europa.eu/health-emergency-preparedness-and-response-hera/preparedness/addressing-market-challenges_en

4 EMA COVID-19 guidance on evaluation and marketing authorisation; rolling review procedures.

https://www.ema.europa.eu/en/human-regulatory-overview/public-health-threats/coronavirus-disease-covid-19-public-health-emergency-international-concern-2020-23/guidance-medicine-developers-
other-stakeholders-covid-19/covid-19-guidance-evaluation-marketing-authorisation

5 Feddema et al. (2023) Upscaling vaccine manufacturing capacity – key bottlenecks and lessons learned. Vaccine. 41(30):4359–4368.

https://doi.org/10.1016/j.vaccine.2023.05.027

6 WHO Regulation and quality control of vaccines.

https://www.who.int/teams/health-product-policy-and-standards/standards-and-specifications/norms-and-standards/vaccine-standardization/regulation-and-quality-control-of-vaccines
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https://www.who.int/teams/health-product-policy-and-standards/standards-and-specifications/norms-and-standards/vaccine-standardization/regulation-and-quality-control-of-vaccines
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Selected sources | regional experience and future 

preparedness
The regional and governance sources below expand beyond the two reports supplied for this presentation.

Prepared from official WHO / CEPI pages, peer-reviewed trial/review publications and supplied reports. 33

7 WHO (2025) mRNA Technology Transfer Programme; partner network status as of 1 May 2025.

https://www.who.int/initiatives/mrna-technology-transfer-(mrna-tt)-programme

8 WHO South-East Asia (2026) CEPI Asia-Pacific workshop: regional collaboration, regulatory reliance and 100 Days Mission.

https://www.who.int/southeastasia/news/speeches/detail/importance-of-regional-collaboration-and-reliance-mechanisms-for-vaccine-development--manufacturing--and-rapid-deployment-
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9 CEPI Networks: Executing the 100 Days Mission.

https://cepi.net/securing-the-future/networks
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10 Ghanei et al. (2023) Exploring the experience of developing COVID-19 vaccines in Iran. Clin Exp Vaccine Res. 12(1):1–12.

https://doi.org/10.7774/cevr.2023.12.1.1

11 WHO (2025; 2026) Pandemic Agreement adopted 20 May 2025; PABS annex status updated 18 September 2026.

https://www.who.int/news/item/18-09-2026-member-states-advance-negotiations-on-pathogen-access-and-benefit-sharing-ahead-of-un-general-assembly-meeting-on-pandemics
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