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Motivation 

• Less than 50% of children had full schedule of basic vaccines 
• Nigeria's overall immunization rate as at 2012 was 68% 
• Country lags in terms of vaccine logistics performance 
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• There is a significant opportunity for impact and the supply chain 
plays a major role in this regard 



Statement of Need 

• Problem of inadequacy inflated by uncertainty in demand 
– Supply chains are strained in many LDCs due to limited infrastructure  

placing lives at risk (Kaufmann, Miller, 2011) 

• Government-run vaccine supply chains are limited by how to 
(OPTIMIZE, 2012) 
– maintain vaccine quality throughout the supply chain 
– ensure vaccine availability at service delivery points 
– keep pace with new policies/technology in management 

• Three themes define supply chain issues in LDCs 
– Structure: central vs. decentralized system 
– Strategy: poor monitoring and reporting 
– Risk: failure of supplies to reach the intended targets 



Rationale for Country Choice 
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Approach 

• Incorporate uncertainties to estimate vaccine delivery 
performance 
– Mismatch or variability pushed quantities as a proxy for 

demand uncertainty 
– Delivery limitations in cold chain capacities 

• Methodology 
– Developed a model of multi-echelon supply chain network 
– Implemented stochastic optimization in a simulation 
– Introduced supply chain performance metrics 

Global health Supply Chains.  
Dakar Senegal 2015 



Country Profile 

• Nigeria is the most populated country in Africa (165+ million) 
with an area of 923,678 square kilometers (2½ X CA) 

• Operates a three-tier system of government: Federal, states 
(36) and Local Government Areas (LGAs, 774 + FCT) 
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VSL Flow Diagram 
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Model Characteristics 

• Orders from regions to central storage; central storage to manufacturer 
• Lead time to receive orders are known 
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Order-up-to 

L.T. L.T. L.T. 

Order-up-to 

Back-order 

Back-order 

• Demands are independent, log-normally distributed, random quantities 
• Back-order are allowed  to be met with the next receipts 



Variable Declaration 
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Parameter Definition 
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Parameter Definition 
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Optimization Model 

Global health Supply Chains.  
Dakar Senegal 2015 



NPHCDA Data 
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Box-Plot 
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Simulation Properties 
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Results:  
Impacts on Storage Capacity 
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Proposed Reorganization 
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Results: 
Requirements to Improve Reliability 
Requirement 
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Results:  
System Comparison 
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Implications 
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Remarks 
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Policy Implications 
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