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and vaccine stock-outs by Ulla Kou Griffiths
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Session Description: This session explores two 
immunization program aspects impacting vaccine 

availability. Evidence on vaccine wastage is 
presented, with recommendations on 

improvements to reduce wastage. The second 
presentation will present a framework and evidence 

on association between strengths of the public 
financial management system and vaccine stock-

outs.



Cross-country study on vaccine wastage in 
Ghana, Mozambique, and Pakistan



Study rationale and objectives

Rationale:

• Lack of accurate data on vaccine wastage is a barrier to correct planning for vaccine 
procurement.

• Lack of accurate data can lead to over- or underestimation of demand, resulting in:

➢ Unnecessary vaccine procurement if wastage is overestimated.

➢ Stockouts and service delivery interruptions if wastage is underestimated.

Study objectives:
To provide evidence on vaccine wastage in routine immunization programs by:

❖ Quantifying open- and closed-vial wastage rates for four focus vaccines in three 
countries.

❖ Understanding the context and causes of vaccine wastage.
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Method: Prospective 
tracking of stock data 
related to vaccine use 

and wastage for 
three months

Method: Cross-sectional 
surveys and in-depth 

interviews with EPI staff 
at health facilities, 
vaccine stores, and 

warehouses

Method: Synthesis 
of learnings from 

the study 

Objective: 

Estimate vaccine 

wastage rates

Objective: 

Understand the 

context and causes of 

vaccine wastage

Objective: Provide 

recommendations to 

improve wastage monitoring 

and data use
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Study research components 

Abbreviation: EPI, Expanded Programme on Immunization.
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Levels of the health system included and sample sizes: Ghana Mozambique Pakistan

National vaccine warehouse 1 1 1

Regional vaccine warehouses 14 10 2

District vaccine stores 24 23 4

Service delivery points 48 46 46

Vaccines included: Vaccine 
presentation

Has 
preservative

Route of 
admin. 

Number of doses per vaccine vial

Ghana Mozambique Pakistan

Pentavalent Liquid Yes Injection 10 10 1

Pneumococcal 
conjugate

Liquid Yes Injection 4 4 4

Rotavirus Liquid No Oral 5 1 1

Measles-rubella Dry No Injection 10 10 10

Countries included in the study, sample 
sizes, and vaccines evaluated 
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Results: Open-vial wastage at health 
facilities

• Open-vial wastage rates for vaccines with preservatives were 
lower than for vaccines without preservatives. 

• When vaccination sessions were conducted, vaccines without 
preservatives were generally not offered at every session. 

• There was a difference between national guidance on when to 
open a vial and practice at health facilities.

• Supervision visits occurred to lower-level facilities, but wastage 
rates were not always discussed at these visits.

• Health workers reported insufficient knowledge on how to track 
and report vaccine wastage and desired more training on this 
topic. 

• The wastage rate for rotavirus vaccine in Ghana was high at the 
time of the study, given that remaining doses in open vials were 
being discarded within six hours of opening.

• In Pakistan, wastage rate for PCV was relatively higher than in 
the other two countries as remaining doses in open vials were 
being discarded after outreach sessions.
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Abbreviations: MCV, meningococcal vaccine; Penta, pentavalent vaccine; PCV, pneumococcal 
vaccine; Rota, rotavirus vaccine. 
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Results: Closed-vial vaccine wastage

• Across all three countries, 17% to 50% of health facilities in the sample experienced at least one incident of closed-vial wastage 
during the prospective period, with wastage rates as high as 3.6%. 

• However, at district vaccine storage facilities in Ghana and Mozambique, closed-vial wastage rates were generally low, well below 
1%. Closed-vial wastage rates were not estimated for vaccine storage facilities in Pakistan. 

• There was no reported closed-vial wastage at regional vaccine storage facilities in Ghana and Mozambique.  
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Recommendations for local and global 
stakeholders

Local: 
Enhance 
vaccine-related 
training, 
sensitization, 
and supportive 
supervision.

1
Local: 
Update vaccine 
handling 
guidelines as 
soon as 
possible after a 
global policy 
change.

2
Global: 
Continue efforts 
to optimize 
vaccine 
packaging and  
presentations 
and/or to 
reduce vial 
sizes.

3
Local: 
When available, 
consider 
switching to 
smaller dose 
per vial 
presentations, 
especially for 
vaccines with 
preservatives.

4
Global: 
Validate vaccine 
wastage 
estimation 
tools, such as 
the WHO 
wastage rates 
calculator using 
country-level 
data.
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For more information, please refer to this 
publication

Available at: 
https://www.sciencedirect.com/science/article/pii/S0264410X23005820?via%3Dihub



www.technet-21.org

Thank You!
Mercy Mvundura, mmvundura@path.org

Joanie Robertson, jrobertson@path.org

Julia Guerette, julia.guerette@villagereach.org

mailto:mmvundura@path.org
mailto:jrobertson@path.org
mailto:julia.guerette@villagereach.org


www.technet-21.org

Linkages between 
public financial 
management and 
vaccine stock-outs
Ulla Kou Griffiths

Zabi Kamran

Nikhil Mandalia

Brendan Kwesiga

Jennifer Asman

Sandra Mounier-Jack

Jakob Wells, MSc student, LSHTM

October 17, 2023

UNICEF HQ



Presentation outline

Framework for analyzing links between public financial 
management (PFM) and vaccine stock-outs

Thrive360 PFM responses on causes of stock-outs

Regression analysis of PFM indicators against Thrive360 stock-out 
data



Defining Public Financial Management 
(PFM)

Source: Bryn Welham, Tom Hart, Shakira Mustapha and Sierd Hadley, Public financial management and health service delivery, ODI, 2017



PFM causing vaccine stock-outs at 
national level

Budget formulation

Budget execution

Budget approval

• Vaccine procurement cost estimates calculated too low
• Vaccine procurement cost estimates not included in the 

budget when it is being formulated  

• Vaccine procurement budget requested by Ministry of Health 
not accepted by Ministry of Finance 

• Vaccine procurement budget not approved by Parliament

• Approved budget not being released in time when vaccine 
procurement is needed to avoid stock-outs



• Work undertaken by Noemi Schramm Ndao, UNICEF consultant
• Presented at International Health Economics Association 

conference in Cape Town in July 2023

Vaccines cannot be procured until 
funds are released and transferred 
to UNICEF Supply Division

PFM and national 
level stock-outs



PFM causing vaccine stock-outs at lower 
levels health facility levels

Low budget execution

• Lack of vehicles to transport vaccines
• Lack of fuel for vehicles to transport vaccines
• Lack of salary payment to health workers who 

use their own transport to collect vaccines



Thrive360 PFM responses



Reasons for stock-outs reported in 
Thrive360-August 2023 report

PFM 

Perhaps PFM 

Number of 
countries

Percent

In-country issues 10 42%

Delayed Govt. funding 8 33%

Delayed order 3 13%

Under-allocation by GAVI 2 8%

Supply constraints 1 4%

Total 24 100%



Regression analysis



Study objectives

To assess the relationship between vaccine stock-outs and strength 
of the PFM system

To investigate whether the relationship differs between traditional 
vaccines and Gavi funded vaccines



Multiple regression model

𝒴𝒾,𝓉 = 𝛽0𝑃𝐹𝑀𝑖,𝑡 + 𝛽1𝑍𝑖,𝑡 + 𝑌0  +  𝜖𝑖,𝑡  

𝒴𝒾,𝓉 = Frequency of stock-outs at national level

PFM = Public financial management quality measure

𝑍𝑖,𝑡 =  Vector of control variables

𝑌0 = Intercept along Y-axis

𝜖 = Error term



Data sources

Dependent variable: 

Thrive 360 stock-out data

• 52 countries

• February 2020 – June 2023

• Stock-out data of BCG, HepB and Td as traditional vaccines

• Stock-out data of Gavi-supported vaccines

• Observation months for each country between 12 (Kosovo) and 
38 (Niger)

• Total of 14,935 observations

• 4,375 for traditional vaccines

Independent variables: 

World Bank Public Expenditure and Financial 
Accountability (PEFA) scores

• PEFA scores: 
• Budget reliability

• Transparency of public finances

• Management of assets and liabilities

• Policy-based fiscal strategy and budgeting

• Predictability and control in budget execution

• Accountingand Reporting

• Most recent PEFA year between 2008 (Yemen) and 2021 
(Kyrgyzstan and Mozambique)

Control variables: 
• GDP per capita
• Percentage of healthcare expenditure as a percentage of GDP
• World Bank Country Policy and Institute Assessment (CPIA) surveys



Results: Traditional vaccines

Frequency of stock-outs of traditional vaccines is 
correlated with low PFM quality score



Results: Gavi supported vaccines

No significant correlation between stock-outs of 
Gavi supported vaccines and PFM quality scores



Conclusion

Our PFM hypothesis 
was confirmed with 

the regression 
analysis

• Develop a greater understanding of how varying components of the budget 
cycle affect stock-outs

• Utilize framework to understand the risk of increased stock-out when 
Gavi financing is reduced

• Understand the link between PFM and stock-outs at health facility levels

• Actions to do in terms of improving PFM systems!

This is just the 
beginning of this 

work!



Limitations

• PEFA data and vaccine stock-out data not from the same years

• Most Thrive360 data from COVID-19 pandemic period
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Thank You!
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