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What is a system? 
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What is a systems approach?

Convene 
multidisciplinary 

teams

Create 
mathematical and 

computational 
models to 

represent system

Update models

Elucidate important 
factors and 

relationships

Guide and prioritize 
data collection

Test different 
policies and 
interventions

Inform 
stakeholders

Design and 
implement 

interventions
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Why do we need to take a systems 
approach?

Band-aids rather 
than solutions

Overlooked 
secondary 
and tertiary 

effects

Unintended 
outcomes

Need for 
systems 
science 

approach
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Why focus on the supply chain?



© 2014, Johns Hopkins University. All rights reserved.

Globalobesity.org

Vaccine delivery is a complex system
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HERMES is a systems modeling tool 
for decision support

Create a freely available and user-friendly
software tool for decision makers to 
generate an interactive simulation model of 
any supply chain (= a virtual laboratory).

Standard 
input deck Discrete event

simulation 
model of 

supply chain

Data on supply chain 
structure, storage 

locations, transport, 
capacities, personnel, etc. Guide 

data 
collectio

n
ID & 

assess 
options

Test 
strategie

s
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Example topics HERMES has addressed

• Introducing new vaccines and technology 
e.g. vaccines, storage, vehicles 

• Altering characteristics of vaccines and other technologies
e.g. vaccine vial size, vaccine thermostability, cold device capacity

• Changing configuration and operations of the supply chain
e.g. storage, shipping frequency, personnel, ordering policy

• Differing conditions/circumstances
e.g. power outages, delays, inclement weather, limited access

• Investing or allocating resources
e.g. adding refrigerators vs. increasing transport frequency

• Optimizing vaccine delivery
e.g. minimize cost, cost per outcome, maximize immunizations



© 2014, Johns Hopkins University. All rights reserved.

Globalobesity.org

Making vaccines thermostable
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Evaluating solar refrigerators
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Redesigning the system



© 2014, Johns Hopkins University. All rights reserved.

Globalobesity.org

Assessing alternative transport
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HERMES 1.0 now available @ 
hermes.psc.edu
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Systems Science Core Team
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Thank you
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