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Background 

 For almost 100 years, Greyhound Bus Lines has been in the business of providing a sustainable 

network of commercial ground transportation across the United States. Greyhound provides coverage to 

over 3,700 destinations in the United States, Canada, and Mexico and nearly 18 million people used 

Greyhound as their travel transportation option in 2011. Many of these destinations are small cities that 

do not have commercial airline services available. Greyhound also provides a more affordable solution 

for individuals who could not otherwise travel via commercial or private means due to personal financial 

constraints.  

Over the last fifteen years, Greyhound has been revitalizing its company to meet the demands of 

the 21
st
 Century. With the rise of new competitors like Megabus, an aging fleet of buses, and rising cost 

of gasoline, Greyhound has incorporated new buses that have many amenities to attract and retain 

customers like free Wi-Fi services, seats with more legroom, and electrical power outlets in every seat. 

All new buses have engines that are more fuel efficient and take an average of forty cars a day off the 

road. Currently Greyhound has replaced 1/3 of its fleet of 1,775 buses with the new MCI motor coaches 

and is hoping these new buses will help the company remain competitive and retain current customers for 

years to come. 

Model 

For this Executive Summary, we take a subset of the current overall Greyhound revitalization 

plan and model potential bus transition operations for the state of California.  We will use a min-cost flow 

model using the computer optimization program called GAMS (General Algebraic Modeling System) to 

model the flow of buses to their new stations and demonstrate how an “attack,” such as a major traffic 

accident, earthquake, or other natural disaster that blocks major interstates or suspends service to other 

Greyhound stations, impacts the network.  

The measure of effectiveness (MOE) for this model is the total cost of the flow of fifty new buses 

from two major supply cities (Oakland and Los Angeles).  Since we are using a min-cost flow model our 

goal is to minimize total cost.  The cost in our model is represented by the total cost of fuel on each edge.  

The demand cities will be all the other major Greyhound bus stations in the state of California.  

For our model assumptions, all new Greyhound buses will attain 6.5 miles per gallon and the cost 

per gallon of diesel fuel is $4.00.  The mileage for each edge was calculated using Google maps and each 

demand city will receive two new buses.  Each “attack” completely disables an edge with an infinite 

delay.  Also, there are real world restrictions applied to our model to reflect California state law.  There 

are many roads that Greyhound buses and other large bus/trucks are not allowed to travel on due to 

handling issues.  These edges are not included in the model. 

 



Figure 1: CA Greyhound Bus network. The green nodes are the supply cities (Los Angeles and Oakland) and the red 

nodes are the demand cities. There are major chokepoints within the network due to the limitations of the CA interstate 

system, such as major interstates and highway systems connecting to each other in very few places. The cost to move 

Greyhound buses rapidly increases as “attacks” to the network are introduced because of these limitations. 

Results 

The model was first run without interdiction to establish a baseline total minimum cost and then 

run with increasing attacks to determine the resiliency of the network. The baseline minimum cost with 

zero interdictions is $3,246.80.  Next, we proceed to attack the network and gradually increase the 

number of “attacks” on the network from one to fifteen. The computer optimization program (GAMS) is 

“attacking” our model by choosing to destroy the most costly edges in the network, forcing the buses to 

take routes that will maximize the total cost.  GAMS chooses the attacks that hurt our model the most as a 

worst case scenario. There are not a set number of buses beginning at the two supply cities. GAMS 

decides which supply cities would be the best place to dispatch a new MCI motor coach to its new 

destination.   

 

After fifteen attacks the total unmet cost is $43,146.30. We decided to add an additional supply 

station in Bakersfield to see how the network would respond to attacks given an additional supply node 

location. As seen in Figure 2, the overall cost was only reduced slightly after fifteen attacks to 

$42,053.40. 

 

 



Figure 2: Operator Resilience Curve for 2 and 3 supply stations. The cost is for all new Greyhound buses to reach bus 

stations based off demand per station. The base total cost was   $3,426.80 but after one attack, increased significantly to 

almost $33,400.00. Adding additional supply station in Bakersfield slightly reduces the overall cost.  The increasing cost 

increase is due to transportation restrictions on the CA Interstate system with the increasing attacks to the network. 

Conclusion 

We conclude there is not enough resiliency in the Greyhound network to sustain affordable bus 

transition operations in the event of a series of “attacks” on the network, such as a major traffic accidents, 

earthquakes, or other natural disasters.  We also conclude that the addition of a third supply node in 

Baksersfield, CA does not significantly impact the system as a whole. 

 

Due to time constraints, there is still work that can be done to improve the granularity of this 

model.  The model can be expanded to include the smaller stations in California, or stations leading to 

other states.  Possible additions to the model could include changing the probability of destruction based 

on location, i.e. if on a fault line and adding additional routes to local roads and streets that connect the 

major interstates to build more redundancy in the network, but must abide to California state laws.  Also, 

Greyhound could investigate the best places to possibly add routes. 

 

Greyhound could use this model in the future as a tool to weigh cost benefits incurred by going 

around edges caused by a major traffic accident and estimating the delay to arrive at a particular 

destination later that day, or losing business by waiting an additional day for the accident to clear.  

Greyhound could also use this model to explore the impact of the addition or closure of certain stations 

due to budget increases or cuts. 

 

 

 

 


