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How has this work changed over time?

Can we create social impact through our work?

Today’s discussion

Initiatives at Transportation Science to promote this work 

Some parting advice for junior researchers



“. . .operations research, through its insistence on precise definition and 
quantification, limits itself to handling only ‘second rate’ problems” 

“The art of modeling serves to tease out the implications of various conjectures 
or hypotheses, and suggests what variables could be key, what data should be 
collected, and perhaps even how a solution can be implemented by focusing 
attention on decisions that must be made and their operational consequences.”

“Quibbling over which approaches can and cannot be employed 
pales in my view to actually setting out to do the work.”

Can we create social impact through our work?



Disasters, broadly defined

Natural Man-made

Sudden-onset

Slow-onset

Recreation of Figure 1 from Van Wassenhove "Humanitarian aid logistics: supply chain management in high gear." 
Journal of the Operational research Society (2006)
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Over time, the 
examples in each cell 
have grown and the 
demarcation between 
cells has become 
blurred

Recreation of Figure 1 from Van Wassenhove (2006)



What are the implications of the 
categories?  
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Timely distribution of essential supplies is crucial; 
urgency dependent on the situation

Efficient and equitable distribution is important

Significant uncertainty exists in almost every aspect

Multiple players in relief operations can create 
collaboration challenges

Limited information & technological support 
dependent on many factors

Layering of disasters as frequency and magnitude of 
crises increase 

Challenges of humanitarian logistics

Recreation of Figure 1 from Van Wassenhove (2006)
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Pre-positioning and distribution network 
design
Timely distribution of essential supplies is crucial; 
urgency dependent on the situation

Efficient and equitable distribution is important

Significant uncertainty exists in almost every aspect

Georgia Tech & CARE International collaboration developing a pre-positioning model 
to determine network configuration

- Showed how OR models can be used in practice
- Spurred decades of research in pre-positioning

Duran, Gutierrez, and Keskinocak (2011)



• Events with some warning 
(hurricanes, flood)

• Robust optimization approach to 
determine centralized supply 
location and inventory

Evolution in preplanning for disasters and local emergencies

• Repeated events (local emergency 
services)

• Stochastic programming approach 
to position emergency vehicles 



Last-mile distribution
Timely distribution of essential supplies is crucial; 
urgency dependent on the situation

Efficient and equitable distribution is important

Our work expanded to relief items with needs that vary over time
- Consideration of equity and urgency

Global
Logistics 

Hubs

Airport
Port

Warehouse

air, 
boat

Supply 
Procurement

Warehouse

Warehouse

local 
trucks

Beneficiaries

Beneficiarieslocal 
vehicles

BeneficiariesLast-mile 
distributionLong-haul 

transportation

Knott R. (1987). The logistics of bulk relief supplies. Disasters

- Linear programming approach to last mile delivery of food supplies
- Acknowledges the challenges of handling contingencies for insufficient supply and concludes that 

the problem is too complex for classical operations research models and solution techniques

Balcik, Beamon, and Smilowitz (2008)



• Explore the potential use of cargo UAVs, 
considering transportation and deprivation 
costs 

• Stochastic dynamic allocation

• Uncertainty in travel times with 
information revealed over time

• Adjustable robust optimization 
approach

Evolution in distribution for disaster relief



Efficient and equitable distribution 

A

B

C

D

Task: Deliver supplies from depot at A to beneficiaries at B, C and D 
starting at midnight

A

B

C

D

2 hours
2 hours

4 hours

8 hours

8 hours
8 hours

Adapted from Campbell, Vandenbussche, Hermann, “Routing For Relief Efforts”.  Trans. Sci. (2008).
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Fair use of 
resources



Exploration of trade-offs
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2 hours
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Adapted from Campbell, Vandenbussche, Hermann, “Routing For Relief Efforts”.  Trans. Sci. (2008).
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Efficient objective
Travel time: 20 hours
Latest arrival: 6 pm

Equitable objective
Travel time: 22 hours
Latest arrival: 2 pm
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• Pickup & delivery setting
• Segment-based approach to balance 

equity and efficiency 

• Stochastic dynamic routing and 
resource allocation to balance equity 
and efficiency

Equity and efficiency in food distribution



Development of coordination tools 
Multiple players in relief operations can create 
collaboration challenges

2010 earthquake in Haiti, over 2,000 agencies

2004 Asian Tsunami, over 40 countries 
and 700 NGOs

• Relief players often include UN agencies, 
international and local NGOs, IFRC, 
governments of the affected region and 
military

• Organizations have different logistics 
capability, size, authority, organizational 
structure, political position and level of 
experience, all of which are potential 
obstacles for collaboration

2001 India earthquake, over 
300 agencies

“Dozens or even hundreds of groups swarm into disaster 
zones, tripping over one another, duplicating efforts, and 
competing for trucks, fuel, and food.”
- Wired 2010



Development of coordination tools 
Multiple players in relief operations can create 
collaboration challenges

Limited information & technological support 
dependent on many factors

Photos from Dr. Jennifer Chan, 
Feinberg School of Medicine
Names removed and images 
blurred for privacy

Somali crisis
Telephone & 
radio-based 
communication 
methods

Kosovo crisis
Mobile satellite
communication 
systems, the 
Internet, and 
geographical data 
tools (GIS and GPS)

Haiti earthquake
Free wireless access 
from telecom carriers

Crowd-sourced data 
available through 
Google Crisis 
Response, 
CrisisCommons, Crisis 
Mappers; Ushahidi

1992–1993 1998-9 2010 2011

Japan 
earthquake &  
tsunami
Availability of  
in-country 
technology



https://www.chicagosfoodbank.org/

https://www.volunteermatch.org/search

New ways to coordinate volunteers with online platforms



• Dynamic models to adjust staffing needs

• “…build some safety capacity in the requested 
staffing level… downside to this is that there may 
be excess volunteers on an early trip and not 
enough volunteers for a later trip.”

Dynamic staffing levels and active notifications

• Dynamic models to notify volunteers 
when needed

• “…To encourage volunteers to complete 
a task, platforms use nudging 
mechanisms to notify a subset of 
volunteers ...excessive notifications may 
reduce volunteer engagement”



Encouraging commitment to tasks and guiding volunteer choices

• Given recurring tasks (donations to be 
delivered), 

• Volunteers can either 
Claim: one-time task completion
Adopt: commit to recurring task 
completion

• Increase schedule coverage by guide 
volunteers to time slots

• Need to model how volunteers will react to 
a reduction in the time slots



“… only those individuals directly 
involved [in disaster response] are 
familiar with the intricate details of 
the operations. In our view this 
represents a major obstacle to the 
development of relevant analytical 
models, since it is not possible to 
develop accurate models of a 
system that is poorly understood.”

The prior platform examples are based on repeated interactions,
How do we think about larger disaster?



• Mass participation event
– 2nd largest marathon in the world
– Approximately 45,000 runners
– Estimated 1.7 million spectators

• Number of Medical Volunteers: >1400 
• Medical incidents

– 1,000 – 2,000 patient encounters in a 5-7 hour 
period

The Chicago Marathon



Evolution of data visualization

Newsweek 10/16





Many opportunities to continue 
to advance the field and have 
impact in society
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Challenges of humanitarian logistics
Timely distribution of essential supplies is crucial; 
urgency dependent on the situation

Efficient and equitable distribution is important

Significant uncertainty exists in almost every aspect

Multiple players in relief operations can create 
collaboration challenges

Limited information & technological support 
dependent on many factors

Layering of disasters as frequency and magnitude of 
crises increase 



Interested in creating social impact through your work? 



26

Initiatives at Transportation Science to promote this work 



In January 2021, TS moved to an Area Editor structure

Editor-in-Chief
Karen Smilowitz

Logistics & routing
Niels Agatz

Jean-Francois Cordeau
Mike Hewitt

Modes & Industries
David Pisinger

Alejandro Toriello

Traffic, demand & 
network analysis

Marco Nie
Yafeng Yin

Emerging & cross-
functional topics

Ann Campbell 

Associate Editors 
by area

Logistics & routing: models, methods and innovative applications of vehicle routing and logistics

Modes & industries: research grounded in a particular mode or industry, including economics of transportation 
system supply and evaluation

Traffic, demand & network analysis: transportation systems analysis; vehicular and human traffic flow theories, 
traffic operations and management; network equilibrium and dynamics; demand modeling

Emerging & cross-functional topics: New and/or unconventional topics that do not fit within the three areas above

Transportation Science papers by area 
from Jan 2019 to Mar 2020

Editorial structure (as of Jan 2021)





Importance of AE reports

Working group to look at 
broader B-school issues

Significantly reduced review times 
(3-4 months, mean & median)

Broaden definition of 
contributions





Interested in becoming a reviewer?  (2) Introduce yourself to Associate Editors who are 
close to your research expertise (2) Read our reviewer guides

Interested in becoming an author?  (1) Check out the papers cited in this talk 
and read the topical area editorial statements (2) Submit your papers! 

Interested in organizing a Special Issue?  (1) Reach to me for information on 
proposals (2) Connect with an Associate Editor

reviewers



Thank You!
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