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Introduction to study



Study aims and objectives

Considerable costs were incurred with COVID-19 vaccine rollout, 
beyond vaccine procurement; these costs are known as delivery 
costs (see Box)

Delivery cost estimates are essential for optimal planning and 
budgeting; however, at the time countries were preparing to roll-
out COVID-19 vaccines, actual delivery costs were unknown

Study objectives:

o Estimate total costs of COVID-19 vaccine delivery during first 13 
months of delivery

o Estimate total costs of COVID-19 vaccine procurement during 
first 13 months of delivery

o Estimate costs per dose delivered

Box. Definition of delivery costs



Study methods



Overview

o Perspective: 

• Costs incurred by all Government sectors and donors included 

• Expenditures regardless of funder (government/non-government) and 
mechanism (on-/off-budget)

• Costs incurred by people receiving the vaccine, such as transport 
costs, not included 

o Levels of health system: 

• National and District Health Management Teams (DHMTs)

o Types of costs: 

• Fiscal costs only, except for human resources and vaccines, for which 
economic costs were also included (see Box) 

o Study period: 1 March 2021 - 31 March 2022

Box. Definition of fiscal and economic costs



Resource items included and approach 
to cost estimation

Ingredient approach: 
Quantities and unit costs identified and multiplied. 

Top-down estimation: 
Total amount paid collected and not separated into specific 
quantities and unit costs. 

Table. Approach to each resource item

Box. Definition of ingredients approach and top-
down estimation

o Originally proposed to include only what we thought 
were the main cost drivers: HR, social mobilization, 
cold chain and outreach

o At MoH request, all resource items included

o Used mixed of ingredient approach and top-down 
estimation



Sampling and extrapolation

o National-level: No sampling required, as data from all government/non-governmental funders identified

Figure. Map of sampled DHMTso DHMTs: 

o Originally planned to interview all 18 
DHMTs via phone/WhatsApp; challenges 
with network/internet connectivity.

o Purposively sampled 6 of the 18 DHMTs. 

o 2 cities (of 2)

o 1 town (of 3)

o 3 rural (of 13)

o 1.1 million doses delivered (of 2.6 
million, 43%)

o Coverage 63-96% (63-97%)

o Extrapolated results to the non-sampled 
DHMTs on a per-dose basis according to 
each DHMT’s characteristics.



Data sources: national-level (government and non-governmental) and 
sampled DHMTs

Data not received: MOH: Waste management, Health Services Management (HSM) - tents, vehicle purchases, etc. WHO: support for social mobilization. 

National-level respondents DHMT-level respondents

Governmental respondents
• Botswana Medicines Regulatory Agency (BOMRA)
• Botswana Defense Force (BDF)
• Botswana Police
• Botswana Post
• Central Medical Stores (CMS)
• Ministry of Defense, Justice and Security
• Ministry of Finance
• Ministry of Health*: Procurement, HR & Admin, Corporate Services, Health 

Services, Health Education, Health Services Monitoring & Evaluation and 
Quality Assurance (HSMEQA), Health Policy Research and Development 
(HPRD), Logistics Team

• National Emergency Operations Committee (NEOC)
• Office of the President
• Presidential Task Force

Other respondents
• Botswana Red Cross Society
• DEBSWANA
• FHI 360
• Global Communities
• Global Health Supply Chain Program - Procurement and Supply 

Management (GHSC-PSM)

• Boteti
• Coordinator, EPI Coordinator (Covid-19 Vaccine team leader), Head of 

Corporate, Chief Pharmacist, Head Procurement, Head Accounts
• Chobe

• Community Health Nurse (CHN), Chief Medical Officer, M&E Officer
• Greater Francistown

• Public Health Specialist (PHS), CHN, Procurement officer, Pharmacist, Head 
of Corporate

• Greater Gaborone
• Family Physician, Chief Medical Officer, Head Pharmacy, Human Resources 

(HR) Officer, M&E Officer, CHN
• Kgalagadi North

• RHMT Coordinator, PHS, M&E Officer, Head of Corporate, Pharmacist, 
Procurement Officer

• Southern
• Head of Corporate, PHS, CHN, M&E Officers, Pharmacist, Admin Officer

• USAID
• UNICEF
• WHO*



Limitations and research scope

o Some missing or incomplete data

• National-level: transport costs (fuel and driver per diems), waste management, tents, vehicle purchases, WHO 
support for social mobilization

o Private sector delivery excluded

o Costs related to vaccine wastage excluded

o Items, such as PPE, procured prior to March 1, 2021, but used during study time period, excluded

o Due to research scope, health effects of vaccination excluded



Results
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Total and cumulative number of COVID-19 vaccine doses delivered
1 March 2021 - 31 March 2022

A total of 2.6 million doses were delivered during 
1 March 2021 - 31 March 2022

Cumulative number of doses delivered
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Fiscal costs (US$)
1 March 2021 – 31 March 2022

• Total fiscal costs: US$ 49.8 million
• 74% incurred at national level 
• 26% incurred in DHMTs 

• Fiscal cost per dose delivered: US$19.12 

Delivery fiscal cost per dose delivered
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Economic costs (US$)
1 March 2021 – 31 March 2022

• Inclusion of existing HR increases the cost of 
delivery HR and supervision

• Total economic costs: US$86.5 million 
• 57% incurred at national level
• 43% incurred in DHMTs

• Economic cost per dose delivered: US$33.18

Delivery economic cost per dose delivered



Variation by DHMT: number of doses delivered, total cost and cost per 
dose (US$)
1 March 2021 – 31 March 2022

• Unit costs varied significantly by region
• Fiscal costs: US$1.26-13.52
• Economic costs: US$1.98-32.33

• Findings driven by:
• Differences in total costs
• Differences in number of doses 

delivered 
• Programmatic and financial decisions at 

both national and sub-national levels
• Geographic characteristics such as vast 

areas => higher transport costs
• Costs incurred at national level on behalf of 

DHMTs not included here



Interpretation of findings



How do findings compare with modelled estimates?

Total cost of delivering 1.2 billion doses in 92 Advanced Market Commitment countries

• The costs of delivering COVID-19 
vaccines in Botswana were much 
higher than the global model 
estimated. 

• The global model was based 
largely on routine childhood 
immunization, meaning the costs 
of COVID-19 vaccination in 
Botswana are much higher than 
the costs of childhood vaccination

• Due to lack of previous 
immunization costing studies in 
Botswana, we cannot conclude if 
findings are in line with costs of 
vaccine delivery in Botswana or 
represent an escalation on normal 
delivery costs 

Griffiths et al, Costs of delivering COVID-19 vaccine in 92 AMC countrie2, 2021 
https://www.corecommitments.unicef.org/kp/costs-of-delivering-covid19-vaccine-in-92-amc-countries.url



Why did the expected large expenditures for cold 
chain expansion, social mobilization and transport 
not happen?

o Regular cold chain

• 2019 cold chain assessment used to predict gap

• Planned alternative storage sites:

• Botswana Vaccine Institute (BVI), Botswana Meat Commission (BMC) and 
private sector partners

• BVI and Sir Ketumile Masire Teaching Hospital (SKMTH) ultimately used

• Some new cold chain equipment purchased and distributed to DHMTs 

o Ultra-Cold Chain (UCC) 

• Originally thought that there would be insufficient UCC capacity and did not 
chose Pfizer in initial procurement plan

• Ended up borrowing existing UCC capacity from laboratories and other ministries, 
such as Ministry of Agriculture. Some equipment relocated to Central Medical 
Stores (CMS), some used at its original location

• GoB and UNICEF ultimately supported purchase of UCC equipment

o Social mobilization 

• Mix of government and partners; some costs not captured

o Outreach

• Some MoH-level transport costs not captured

• Funds ran out for refreshments

Key cost drivers of fiscal and 
economic costs



How were human resource needs filled?

Overview of existing and newly hired 
staff at national level

o In our sample of six DHMTs, a total of 266 existing staff were used to 
deliver vaccines and an additional 692 staff hired to support:

• Cold chain delivery (19)

• Delivery of vaccines (480)

• M&E (146)

• Planning and coordination (16)

• Social mobilization (24)

• Transport (7) 

Overview of existing and newly hired staff at RHMT level

• Delivery HR:
• Botswana hired large numbers of retired and 

unemployed nurses (more than anticipated by the 
global model), both at national and sub-national 
level.

• Some vaccinators came from other ministries and 
agencies, i.e., Botswana Defense Force.

• Other tasks:
• Large number of M&E clerks and social mobilizers 

also hired – some borrowed from HIV/AIDS 
programs through existing partners.



Recommendations for Botswana

1. Standardized guidance for responding to public health emergencies

2. Possible decentralization of roles and responsibilities to DHMTs?

3. Resource allocation formula to guide resource deployment from national to sub-national levels to ensure equity.

4. Partnership strategy.

5. Further research about the COVID-19 response, for example a cost-effectiveness analysis, or costs of routine vaccination.

6. Incorporation of the COVID-19 response plan into the routine health system. 

7. More robust data and financial capturing systems to aid planning, monitoring and evaluation of interventions.

8. Digitization of the Health Procurement and Human Resources systems and linking to Financial Management System.

9. Consider local manufacturing of key commodities and pre-negotiated agreements with select partners.



How well did our approach to data collection work? What methodological 
recommendations are there for improving future immunization cost data 
collection?

o Limiting resource items to major cost drivers 

• MoH preferred more standard methods to those originally proposed by research team, which focused on 
capturing costs related to expected major cost categories only.

o Using telephone/WhatsApp for data collection 

• To capture costs in all 18 DHMTs ultimately did not work due to network/internet challenges.

o Limiting economic costs to existing HR directly involved in administering vaccine 

• Worked well in the context of this study.

o No facility-based data collection 

• Worked well because of how districts organized vaccination.



Questions and discussion
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