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The GOPC is a university-wide Center

The Center includes experts across Johns Hopkins University
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Organization of the GOPC
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What is a system?

Individuals do not exist in isolation; they are all part of many different 

systems, such as social, political, environment, and economic systems



© 2014, Johns Hopkins University. All rights reserved.

www.globalobesity.org

Examples of complex systems

Transportation 

systems

Ecological 

systems

Meteorological 

systems

Manufacturing

systems

Financial 

systems

Aerospace 

systems
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Dangers of not using a systems approach

Need for 
systems 

science 

approach

Band-aids rather 
than solutions

Unsustainable 
solutions

Missing secondary 
and tertiary  

effects

Unintended 
consequences

Expended time, 
effort, and 

resources from 

trial and error
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Supply 
chains

Store, transport, 
process, package

Retail 
environments

Stock, display, 
advertise, sell

Agricultural 
production

Grow, harvest, 
store

Consumer 
behavior

Purchase, cook, 
consume, absorb

In a complex system, where to intervene?
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Laptop 

Computer

Computational modeling can help understand and address 

complex systems
Not this type of modeling… This type of modeling…
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Modeling is the bridge to translation

Need or 

idea

Retrospective 

studies

Prospective 

studies

Policy and 

practice

Modeling can and does occur at different time points along the research 

path from idea inception to policy implementation

Modeling

Considerations 

for study 

designs:

• Data availability

• Generalizability

• Granularity

• Generalizability

• Study population

• Expense

• Ethical and legal 

issues
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A systems approach iteratively brings together various 

disciplines, stakeholders, and methods

Create Mathematical 

and Computational 

Models to Represent 

System

Elucidate Important 

Factors and Relationships 

Convene Multi-

disciplinary Teams

Test Different Policies 

and Interventions

Guide and Prioritize Data 

Collection

Design and Implement 

Interventions

Inform Stakeholders

Update Models
Data and results
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Food Supplies Have Similarities To Other Supply Systems
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What is HERMES?
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Example topics HERMES can address

Introducing new products and technology 

e.g. food and beverages, storage, vehicles 

Monitoring the health and status of the supply chain

e.g. augment imperfect surveillance

Altering characteristics of products and other technologies

e.g. product size and vulnerability/stability

Changing configuration and operations of the supply chain

e.g. storage, shipping frequency, personnel, ordering policy

Differing conditions/circumstances

e.g. infectious disease outbreaks, contamination, delays, and inclement weather

Investing or allocating resources

e.g. adding refrigerators vs. increasing transport frequency

Optimizing product delivery and safety

e.g. minimize negative health outcomes and cost
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Niger

Thailand

Vietnam

Senegal

Vaccine Supply 
Chain Redesign

Passive Vaccine 
Storage Devices

Benin

India

Kenya

Decade of Vaccines

Mozambique
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Examples of HERMES collaborations
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Visualization of Supply Chain
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Introducing new vaccines in a country
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Implementing a system to forecast demand for vaccines 
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Utilizing drones for vaccine transport
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Making vaccines thermostable
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Investing resources to improve supply chain performance
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Changing vaccine primary container sizes 
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Re-designing a country supply chain
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HERMES for Food Supply Chains 
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Example of HERMES Modeling: State of Odisha, India

29
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Systems Science Core Team
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Questions and Discussion

Thank you! 

www.globalobesity.org

globalobesity@jhu.edu |  brucelee@jhu.edu

@globalobesity |  @bruce_y_lee

http://www.globalobesity.org/
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