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1. Executive summary  

1.1 Background 

In February 2021, vaccine immunisations to help prevent COVID-19 began in Australia, which 
signalled the start of the pathway out of the COVID-19 pandemic for the country. This COVID-19 
vaccine rollout (‘Program’) was coordinated by the Australian Government Department of Health’s 
(the ‘Department’) National COVID-19 Vaccine Taskforce (NCVTF) employing a phased approach, 
with at risk populations prioritised.  

Given the scale and dynamic nature of the COVID-19 pandemic, the rollout of the COVID-19 vaccine 
required urgent and mass-scale global and local distribution of the vaccine. In Australia, warehouse 
and logistics service providers are well equipped to support cold-chain (i.e., 2oC to 8 oC) 
requirements for vaccines (e.g., AstraZeneca, Novavax). However, the ultra-cold and frozen supply 
chain requirements (-90 oC to -15 oC )1 of the mRNA-based COVID-19 vaccines (e.g., Pfizer, 
Moderna) was unprecedented, presenting both local and global warehousing and transportation 
challenges.  

 
     

However, with over 95% of people aged 16 years and over now up-to-date with COVID-19 
vaccinations2, consideration is now being given to how the Program could continue to operate, with 
the  

  

Purpose of the report  

This review documents (1) the current supply chain arrangements which are coordinated by the 
NCVTF, noting any capability and capacity constraints that might impact the transition to the 
Department; and (2) potential models for use in the future, considering supply chain constraints 
(e.g.: vaccine types, packaging), other existing government programs such as the National 
Immunisation Program (NIP), and examples from other countries. 

1.2 Current Program supply chain 

The current Program supply chain involves key activities of inbound logistics on vaccine arrival, 
warehousing and delivery of vaccines and consumables to vaccination administration sites (‘Sites’). 
Figure I below illustrate a high-level overview of the current Program supply chain which includes 

 

1 Please visit https://www.health.gov.au/resources/publications/covid-19-vaccines-in-australia-a3-poster for more details 

on vaccines, including approvals for various cohorts and transport requirements 
2

 ATAGI statement on defining 'up-to-date' status for COVID-19 vaccination | Australian Government Department of Health 
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five key process groups: A. Inbound logistics3; B. Demand planning, allocation, and distribution of 
vaccines; C. Wastage management; D. Reverse logistics and reallocations; and E. COVAX (COVID-
19 Vaccines Global Access) and bilateral donations. 

 

3 The inbound logistics process starts with identifying demand, sourcing and procurement activities and establishing 

contracts with manufacturers. For the scope of this report, the focus of inbound logistics will commence from the point 
vaccines arrive in Australia. 
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1.3 Supply chain models and options 

The COVID-19 vaccine rollout in other countries 

Overall, the Australian Program supply chain is broadly similar to the international programs which 
were reviewed as part of this work i e. Canada  United States and the United Kingdom. The key 
difference between Australia and these other countries is the absence of onshore manufacturing in 
Australia which impacted the lead time for va cine being available for distribution here, with 
additional custom clearances needing to be performed. However, the centralised approach to 
coordinate and manage vaccine distribution appears to be a key success factor for both Australia 
and the other selected countries. In particular, the United States and the United Kingdom 
contracted centralised warehouse and logistics service providers with the capacity and capability to 
manage ultra-cold and frozen supply chain requirements given the use of mRNA-based vaccines. 
This highlights the importance of frozen and ultra-cold capacities and capabilities moving forward 
and warrants further consideration for future Program supply chain models.  
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2.4 Scope, assumptions and limitations 

2.4.1 Assumptions and limitations  

The following assumptions and limitations have been made when developing this report: 

Assumptions: 

► Vaccination approval: Australia currently has approval for three types of COVID-19 vaccines 

for population aged 5 years and above (Table 1). Approval for below 5 years old is yet to be 
provided as at the development of this report (June 2022).11  

► Vaccination supply: The supply of the vaccine is through a mix of offshore manufacturing 
locations. While the Australian Government is entering into a 10-year strategic partnership 
agreement with Moderna to build an onshore mRNA manufacturing facility, this report has 
been developed on the basis of this agreement being operational in 2024. In addition, 
contingency has been built in, considering the potential absence of a stable onshore supply 
caused by commissioning delays   

► Vaccine storage requirements: The mRNA vaccines typically require a non-traditional cold-
chain condition (-90 oC to 15 oC)12. It is assumed that vaccine technology and storage 
requirements will remain the same over the short term6 resulting in the need to continue with 
most of the key elements of the current supply chain arrangements.  

► Changes over time horizons: While COVID-19 vaccine demand is expected to largely stabilise, 
there are potential changes to the supply chain elements over the short (next 12 months), 
medium 2023-2025) and long13 term (post-2025), which have been summarised below. 

► Ongoing spikes to demand: Demand is likely to see ongoing spikes in the short term due to 
updated public health directions based on new variants of concerns, additional boosters, or 
changes to cohorts (e.g., inclusion of under 5-year-old, inclusion of other cohorts for a 
second booster dose) but will potentially stabilise over the long term. In addition, natural 
disasters such as floods and bushfires could disrupt the domestic supply chain resulting in 

 

10 Please refer Appendix A for a full list of stakeholders consulted 
11 Australian Government Department of Health, 2022, COVID-19 Vaccines in Australia, 

https://www.health.gov.au/resources/publications/covid-19-vaccines-in-australia-a3-poster [accessed 30/06/2022] 
12 Australian Government Department of Health, 2022, COVID-19 Vaccines in Australia, 

https://www.health.gov.au/resources/publications/covid-19-vaccines-in-australia-a3-poster [accessed 30/06/2022] 
13 The short (next 12 months), medium (2023-2025) and long term (post-2025), has been proposed based on discussions, 

and information NCVTF provided to EY on the current state of play.  
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mass wastage due to flooding, power outages and cold chain breaches. There is also 
potential for mass power outages to occur due to the upcoming / current energy crisis. 

► Industry partners: There are limited partners with the required capability for 
manufacturing, onshore logistics and warehouse support over the short term. This puts a 
limit on the capacity of the supply chain to store and distribute COVID-19 vaccines at a 
given point in time. 

► 

► Geopolitical risk to Australia’s supply chain: Australia’s isolated geographical location and the 
pandemic induced international supply chain crisis present key challenges and may disrupt 
Australia’s COVID-19 vaccine supply chain and the required consumable supply chains. This 
report considers Australia’s reliance on imports for the required input mate ials and the 
vaccines themselves.  

Limitations 

► Information sources: Documents reviewed in this report have been provided by the NCVTF or 
relevant stakeholders in June 2022. Additional analysis of the validity of the documents have 
not been undertaken. Where publicly available information has been used, the sources have 
been cited   

These limitations should be considered when interpreting the findings in this report, while noting 
that the research and consultations undertaken are otherwise robust to enable the evaluation. 
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3. The supply chain supporting the COVID-19 vaccine 
rollout  

This Chapter explores the current Program’s supply chain arrangements, including the key players 
involved, the enabling technology, and key components that enabled the various processes. This 
Chapter also provides a highlight of key stakeholders’ experience with the Program on what has 
worked well, and areas for improvement to inform the development of future supply chain options 
explored in Chapter 4. 

3.1 Overview of the Program supply chain 

A high-level overview of the current Program supply chain is outlined below (Figure 1). This has 
been developed based on detailed process maps provided by the NCVTF. The full list of process 
maps referenced is available in Appendix B. This high-level overview summarises the key activities 
carried out across the supply chain from the point of orders being placed with the vaccine 
manufacturer up to when vaccines and consumables are delivered to the Site (please refer to Figure 
1 for the Program’s distribution channels).  

Data management and reporting activities are key supporting elements across the supply chain 
arrangements. However, they are not illustrated in below figures, for more information on these 
data management and reporting functions, please refer to the National COVID-19 Vaccine 
Taskforce Workforce Review. 

As shown in the below high-level overview, there are five (A to E) key process groups which exist 
across the supply chain as follows: 

A. Inbound logistics14: The regulatory testing  TGA approval and storage of vaccines arriving 
in Australia.  

B. Demand planning, allocation, and distribution of vaccines: The modelling and forecasting, 
order and inventory management  allocation and transport of vaccines and consumables to 
various receiving hubs and Sites. 

C. Wastage management: Reporting wastage and managing the destruction process. 

D. Reverse logistics and reallocations: Redistribution or storage of excess vaccination doses 
and adjustments to existing orders. 

E. COVAX and bilateral donations: Planning and coordination of vaccines to be distributed 
under COVAX and bilateral agreements. 

 

14 The inbound logistics process starts with identifying demand, sourcing and procurement activities and establishing 

contracts with manufacturers. For the scope of this report, the focus of inbound logistics will commence from the point 
vaccines arrive in Australia. 
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3.1.1 Key Players  

The responsibilities of the two main groups involved in managing the Program’s supply chain, the 
NCVTF and the warehouse and logistics service providers are outlined in Table 3 
below. These two groups have key roles across the supply chain and work in close collaboration. 

Page 15 of 68

s47E, s47G

s47E 

s47E,  s47G

FOI 4048 Document 1

THIS D
OCUMENT H

AS BEEN R
ELE

ASED U
NDER 

THE FREEDOM O
F IN

FORMATIO
N ACT 19

82
 (C

TH) 

BY THE D
EPARTMENT O

F H
EALT

H AND AGED C
ARE 



 

Australian Government Department of Health  

Review of the supply chain supporting the COVID-19 vaccine rollout EY   15 

 

3.1.3 Key components of the Program supply chain 

This section explores the Program supply chain in more detail, across the five sub-processes 
outlined in Figure 1 within Section 3.1. These process groups have been developed by summarising 
detailed process maps provided by NCVTF. Refer to Appendix B for the list of process maps used to 
develop this summary. 

3.1.3.1 Process Group A: Inbound logistics 

Inbound logistics involves vaccine stocks being custom cleared and moved to the warehouse and 
logistics service providers’ warehouse facilities before further distribution.  

 
are shown in Figure 2 below (which 

includes a thumbnail of Figure 1 highlighting the relevant area of the overall supply chain). 
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3.1.3.2 Process Group B: Demand planning, allocation, and distribution of vaccines 

This group includes processes for both vaccines and associated consumables  The process starts at 
the point where the vaccine and consumables quantity requirements are established and covers the 
activities up to where deliveries are accepted by the Site. 

For both vaccines (Figure 3) and consumables (Figure 4), the NCVTF conducts modelling and 
forecasting to identify demand. These inform the maximum allocation assumptions to be configured 
for each Site in CVAS. The Site places order through CVAS and can monitor the stock. Sites 
complete the COVID-19 vaccine Stock report by . This 
captures details of SOH, number of doses adm nistered to patients, any vaccine wastage fewer than 
10 vials in a single incident and transfer of vaccine stock between Sites.  
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Key observations: 

►  There may be transfers made from 
one warehouse and logistics service provider to another in order to meet order requirements. 
Modelling and forecasting of consumable allocation is done as part of the monitoring process. 

► 

► Orders for consumables are typically placed automatically by CVAS when a Site places their 
vaccination order. Sites can choose to place orders for COVID-19 vaccine only. There is an 
option for ordering top up consumables. Consumables are distributed from different 
warehouses to vaccines and arrive as a separate delivery. 

► 

3.1.3.3 Process Group C: Wastage Management 

Wastage or scrap refers to stock that has been identified to be faulty and have been put aside and / 
or will be destroyed. This can include expired stock, damaged stock (e.g., water damage through 
flooding), rejected stock (i.e., not passed TGA testing) or stock that has gone missing in warehouse.  

The WHO Global Wastage Rates currently reports a wastage rate of up to 15% for 10 or 20 dose 
vials that are opened and reused. Delivered and supplied wastage figures in the Program are below 
the WHO Global Standard. NCVTF engages in ongoing monitoring of wastage and implementation of 
wastage prevention measures utilising various channels such as Commonwealth stock 
management, effective use of stock, and logistical measures17.  

This section captures wastage management at two points in the supply chain: 

► Wastage while stock held at warehouse and logistics service providers' warehouses (Figure 5). 

► Wastage in transit from warehouses to Sites due to cold chain breaches (Figure 6). 

Vaccine wastage is handled differently depending on the quantity and locations. For example:  

► At the Sites: Site staff manage the wastage that occurs on site. Wastage is reported in 
disposed of locally by the Sites and reported in CVAS.  

 
 

► State and territory health warehouses: Due to the potential accumulation of large quantities 
of wasted vaccine products, the NCVTF arranges reverse logistics to transport the wasted 

 

17 Wastage metrics, comparison commentary and overview of wastage prevention measures provided by Taskforce 
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stock (beyond an established amount) back to warehouse and logistics service providers  
 sites for processing.  

Key observations: 

► There are established Standard Operating Procedures (SOPs) to manage the write-off and 
destruction of stock. 
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► Vaccine wastage is reported by Sites in the CVAS system through the Stock Management or 
Wastage reports. Sites do not report on consumable wastage. Instead, consumable waste is 
reported by the warehouse and logistics service providers, prior to distribution to the Sites. 

► Cold chain breach incidents are recorded in VIMS and managed through the system as 
incidents.  

► 

3.1.3.4 Process Group D: Reverse logistics and reallocations 

This process covers the changes made to allocations after initial orders have been placed in CVAS. 
These include: 

► Reverse logistics: Sites determine to reduce SOH, by returning stock to warehouse and 
logistics service providers’ warehouses. These returns may include doses which are fit for use 
as well as wastage. The reverse logistics process is detailed below: 

► Vaccine and consumables product reverse logistics movements will be at the discretion of 
the Department.  

► The warehouse and logistics service provider facilitates the arrangements of the reverse 
logistics of any product upon request by the Department. 

► The warehouse and logistics service provider may seek a product disposition statement or 
confirmation from the Department ensuring the vaccine has been kept within the required 
storage temperature. 

► Agreed timelines for ea h reverse logistics product movement will be made on a case-by-
case basis given the collection location. 

► Reverse logistics movements for cold chain vaccine products will be conducted under the 
warehouse and logistics service provider’s Quality Management process for the transport 
of cold-chain medicines, including non-traditional cold-chain transport required for Pfizer 
vaccines. 

► Allocation adjustment: Involves a supplementary vaccine request, change of vaccine brand 
allocations or request to increase /reduce allocation. This adjustment is driven by requests 
made by the Sites (Figure 7). 

► The NCVTF used to manage a Dynamic Reallocation process (as described in Table 4)  to 
reallocate over or under ordered stock for a cohort or Site. This was driven by the NCVTF and 
based on a review of internal forecasts and allocations. This process no longer takes place as 
ordering has reached a demand driven approach.  
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demand against the ongoing availability of COVID-19 vaccines. This is illustrated in Figure 10 below 
with three different phases:  

► Phase 1: Represented as “Limited Doses Available”. 

► Phase 2: As “Large Number of Doses Available”.  

► Phase 3: As “Continued Vaccination, Shift to Routine Strategy”.  

To note, it is unclear if the Federal Government has commenced Phase 3 of OWS and transitioned 
back into routine vaccine strategy.  

Figure 10: Operation Warp Speed Phased COVID-19 Program Rollout27 

 

To support OWS, a number of key government agencies and private partners were involved to 
operationalise the vaccine rollout across the United States in a centralised manner. These included: 

• The Department of Health and Human Services: Responsible for acting as the vaccine 
development lead.  

• The Food and Drug Administration (FDA): Responsible for approving vaccine use for specific 
populations.  

• The Department of Defense and the Center for Disease Control and Prevention (CDC): 
Responsible for coordinating the supply, production, and distribution of vaccines across 
jurisdictions. This is illustrated in Figure 11 below.   

• McKesson: Responsible for providing end to end logistical support for all COVID-19 vaccines 
and associated consumables as the sole distributor. This included the delivery of COVID-19 
vaccines and consumables to Sites as well as storing COVID-19 vaccines in accordance with its 

 

27 US Department of Health and Human Services, 2020, From the Factory to the Frontlines, Available at: 

<https://www.hhs.gov/sites/default/files/strategy-for-distributing-covid-19-vaccine.pdf> [Accessed 27 May 2022] 
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role was responsible for providing oversight to the Vaccine Taskforce, which was set up to provide 
the UK population with access to safe and effective vaccines against COVID-19.  

The vaccine program rollout was performed under a phased approach, following advice from the 
Joint Committee on Vaccination and Immunisation, to prioritise administration to priority cohorts 
against the ongoing availability of COVID-19 vaccines. A major focus of the United Kingdom’s 
rollout was to leverage onshore manufacturing capability to accelerate the supply and distribution 
of COVID-19 vaccines38.  

To support the United Kingdom’s rollout, a number of key government agencies and private 
partners were involved to operationalise the vaccine rollout in a centralised manner. These 
included:  

• Department of Defence: Responsible for deploying British Armed Forces in all parts of the UK 
to support the vaccine rollout. This included planning, construction of vaccination entres and 
contribution of staff to administer vaccines39.   

• Public Health England: Responsible for surveillance of the COVID-19 program, including 
assessing the risks posed by new and emerging variants, and providing support on vaccine 
distribution and deployment40.  

• Medicines and Healthcare Products Regulatory Agency (MHRA): Responsible for providing 
regulatory approvals for vaccine use in the United Kingdom, and batch testing approved 
vaccines for deployment41.  

• Onshore vaccine manufacturers (e.g., Oxford Biomedica, Cobra, Wockhardt, Symbiosis): 
Responsible for manufacturing vaccines in Sites all-across the United Kingdom. For example, 
Oxford Biomedica manufactured the Oxford/AstraZeneca vaccine at scale with a rapid 
deployment facility underpinning its function42. 

• Joint Committee on Vaccination and Immunisation: Responsible for providing independent 
clinical expertise on priority cohorts for vaccination43. 

• Vaccine Taskforce: Responsible for securing access to COVID-19 vaccines for the UK 
population and providing centralised planning for vaccine allocations44.  

 

38 UK.GOV, 2021, UK COVID 19 vaccines delivery plan, Available at: <https://www.gov.uk/government/publications/uk-

covid-19 vaccines delivery-plan/uk-covid-19-vaccines-delivery-plan> [Accessed 31 May 2022] 
39 Forces, 2021  COVID: How The Military's Been Involved In Fighting Coronavirus, Available at: < 

https://www.forces.net/news/coronavirus-how-military-helping> [Accessed 16 June 2022]  
40 UK.GOV, 2021  UK COVID-19 vaccines delivery plan, Available at: <https://www.gov.uk/government/publications/uk-

covid-19-vaccines-delivery-plan/uk-covid-19-vaccines-delivery-plan> [Accessed 31 May 2022] 
41 UK.GOV, 2021, UK COVID-19 vaccines delivery plan, Available at: <https://www.gov.uk/government/publications/uk-

covid-19 vaccines-delivery-plan/uk-covid-19-vaccines-delivery-plan> [Accessed 31 May 2022] 
42 Department for Business, Energy and Industrial Strategy, 2022, UK Vaccine Taskforce 2020 Achievements and Future 

Strategy, 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment data/file/1027646/vtf-interim-
report.pdf [accessed 16 June 2022] 
43 UK.GOV, 2021, UK COVID-19 vaccines delivery plan, Available at: <https://www.gov.uk/government/publications/uk-

covid-19-vaccines-delivery-plan/uk-covid-19-vaccines-delivery-plan> [Accessed 31 May 2022] 
44 UK.GOV, 2021, UK COVID-19 vaccines delivery plan, Available at: <https://www.gov.uk/government/publications/uk-

covid-19-vaccines-delivery-plan/uk-covid-19-vaccines-delivery-plan> [Accessed 31 May 2022] 
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Figure 12: Roles delineation between Federal and Provincial / Territorial governments55 

 

The vaccine rollout program involved a phased approach and prioritised administration of priority 
populations based on the ongoing availability of vaccines. To support Canada’s program rollout, a 
number of key government stakeholders and private partners were involved to operationalise the 
vaccine rollout in a centralised manner56. This included:  

► Public Services and Procurement Canada: Responsible for the procurement of vaccines. 

► Public Health Agency of Canada: Responsible for coordinating the COVID-19 public health 
response, as well as the ongoing infectious disease control. This includes surveillance over the 
program rollout  

► National Operations Centre (NOC): Responsible for tracking and monitoring vaccine delivery 
and distribution  This was established as the federal logistical coordination entity and focal 
point for managing vaccine delivery and collaboration with provinces and territories for 
distribution.  

► Health Canada: Responsible for the approval and regulation of vaccines.  

 National Advisory Committee on Immunisation: Responsible for providing recommendations 
on how vaccines should be distributed, at what intervals and to which populations.  

 

55 Canada’s COVID-19 Immunization Plan: Saving Lives and Livelihoods, 2020, https://www.canada.ca/en/public-

health/services/diseases/2019-novel-coronavirus-infection/canadas-reponse/canadas-covid-19-immunization-plan.html 
[accessed 17 June 2022] 
56 Canada’s COVID-19 Immunization Plan: Saving Lives and Livelihoods, 2020, https://www.canada.ca/en/public-

health/services/diseases/2019-novel-coronavirus-infection/canadas-reponse/canadas-covid-19-immunization-plan.html 
[accessed 17 June 2022] 
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4.2 The future Program objectives for Australia 

4.2.1 Draft proposed Program objectives for post-2022 

A set of high level, draft Program objectives and Program aim have been developed for the purpose 
of this review. The aim and objectives have been developed based on inputs from the NCVTF and 
other key stakeholder groups including the Immunisation & Communicable Diseases Branch within 
the Department. The objectives are not exhaustive or finalised with all relevant areas within the 
Department, however they provide useful inputs into potential forward planning activities for 
discussion with stakeholders to inform future supply chain models. 

► Program Aim: Provide continued COVID-19 vaccination administration as part of a routine 
strategy. 

► Program Objectives: 

► Population immunisation coverage through targeted coverage of relevant population 
cohorts and broad availability of vaccines. 

► Efficient procurement and delivery of vaccines through cost effective supply chain 
models and partnerships, improved end to end vaccine stock movement and visibility, and 
waste minimisation through integrated demand and supply planning. 

► Simplified and accurate reporting mechanisms through optimised, automated approaches 
to capture and collate reporting from delivery sites, and provide accurate and up to date 
databases of vaccines administered with details on adverse events, wastage etc. 
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4.2.4 Proposed supply chain options  

The current Program supply chain arrangements were established amidst the pandemic, with the 
aim of ‘ensuring that as many Australians are vaccinated as early as possible’63. However, the 
vaccine supply was limited across the globe at the beginning of the National COVID Vaccine 
Campaign, and eligibility for the vaccine evolve over time. This required the public health policy to 
rapidly change to accommodate the supply challenge and evolving clinical and epidemiological 
information as they became available, considering a whole of Program pe spective.  

The current demand and supply landscape for COVID-19 vaccines has shifted since rollout 
commencement in February 2021. Over 95% of people aged 16 years and over are now up to date 
with their COVID-19 vaccinations64. In contrast to the beginning of the Program, there is a set of 
approved vaccines and an established network of Sites, with improved understanding of what drives 
spikes in vaccine demand and which elements of the supply chain needs to be scaled up to meet 
these spikes in demand.  

Given these circumstances, the key drivers that influence the supply chain can potentially shift from 
speed and coverage now to value for money and efficiency in the future. Thus, any change to the 
supply change model could be based on the following key drivers: 

► Value for money and /or performance satisfaction  

► Simplification in vaccine packaging by the majority of manufacturers (e.g., move from multi-
dose vials to pre filled, single use syringes) 

► Innovation in vaccines resulting in different supply chain requirements  

► Policy changes, such as: 

► Updated immunisation / booster requirement 

► Leveraging the setup of / as part of NIP-like program 

► Partnership with state and territory health agencies to deliver and administer the vaccines  

 
63 Operation COVID Shield, Australian Government Department of Health, 2021, https://www.health.gov.au/initiatives-and-

programs/operation-covid-shield/about-operation-covid-shield, [accessed: 27/06/2022] 
64 Please visit ATAGI statement on defining 'up-to-date' status for COVID-19 vaccination | Australian Government 
Department of Health for more details on the definition of ‘up-to-date’ status 
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6. Key decisions and next steps  

6.1 Key decisions  

The supply chain options explored in this report provide different alternatives to the Department to 
continue to safeguard the supply of vaccines and consumables for the Program in the short, 
medium and long term. It is recommended that following key decisions are explored at the Program 
level, which will enable the Department to effectively evaluate these options.  
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