
Hawaii Transportation Network 

 

Introduction 

  

The state of Hawaii does not have intercity or regional transportation options 

available to the people that live in Hawaii or visit.  Without a public transportation system, 

the ability of people to be able to quickly and affordably travel from one location to another 

is greatly hindered as traffic on roads increases.  The introduction of a public 

transportation network would also support the general concern Hawaiians have in 

protecting the environment and the natural beauty of the islands which is one of the 

primary reasons behind the attraction visitors have to the Islands and feeds one of Hawaii’s 

main industries, tourism.   

 

Background 

 

In an effort to decrease traffic, pollution, and increase tourism throughout the 

Hawaiian Islands, the state Department of Transportation would like to establish an easy 

and affordable transportation network between popular destinations for locals and tourists 

alike.  Currently, the only form of travel between the islands is via aircraft, which can be 

costly and not expected to be a viable option for public transportation, as it will more than 

likely not be able to support the population.  The state is looking at several options for a 

new transportation network, an inter-island ferry system or an inter-island ferry system in 

conjunction with a train system. 

 

Without support from the population, implementation of a new transportation 

network will not be successful, so in order to promote and incentivize the new 

transportation network, the state will be funding a majority of the day-to-day operations.  

This plan will keep travel costs for customers low, but potentially place a financial burden 

on the state and with continued use the state is hoping the revenue generated will pay for 

the network.  It has been determined the type of model that will be used to identify the best 

course of action to take is one for multi-commodity flow.   

 

Network Structure 

 

This problem uses three separate models, each evaluating the cost of travel using 

different systems of travel.  The first model simulates Hawaii current travel network.  This 

network uses air travel and automobiles.  The second network uses air travel and 

automobiles, but also ferries to communicate between the different islands.  The final 

model is comprised of all of the previous transportation systems plus and intra-island train 



system for each island.  By comparing the cost and flow capabilities between the different 

models, we are able to recommend the best system of public transportation. 

 

All three models use the same network, composed of selected cities throughout the 

Hawaiian Islands for nodes. These nodes are chosen based on highest population and 

distance to existing transportation routes.  The edges connect the different cities using a 

type of transportation, either airplane, ferry or train.  Also, when determining the location 

of our nodes and the edges, we have to make sure it fits reality.  It doesn’t make sense to 

install train tracks going through an active volcano or state or national parks. Similarly, 

ferry landings are at popular port cities with existing harbors.  There are no open piers 

along the north and south shores where heavy swells would make docking infeasible.  Also, 

in order to maintain a robust network, we had to build cycles in the network so that high 

traffic areas can allow flow through multiple paths. 

 

Analysis 

 

We used the multi-commodity flow linear program to solve the minimum cost and flow 

throughout each model.  The different commodities are the passengers leaving one city and 

going to a different city. For example, consider a passenger leaving Honolulu traveling to 

Kona.  For the entire journey, that passenger is a “Honolulu” commodity. The constraints 

include: 

 

 Incoming travelers minus outgoing travelers equals the supply or demand for each 

city.  

 Travelers must be less than or equal to the maximum capacity of vehicles for each 

edge. 

 Sum of all travelers is less than or equal to the total travelers. 

  

The supply and demand values in our model are estimates from the Hawai’I tourism site. 

The cost per edge uses average air fare rates between islands, which is approximately $50. 

The ferry rates are $10 and the Train rates per edge are $1. For models 1 and 2, taxis are 

used in place of train and have a cost of $15 per edge. 

 

Interdiction 

 

To test the robustness of the ferry model versus the train model we simulated an 

interdiction in the heart of Hawaii.  The Honolulu Marathon provides a perfect non-violent 

way to restrict our network.  We block one through six train/roadways in Honolulu area 

and tested the cost associated with each closure, all of which are in downtown Honolulu.   

We selected this because it is the most congested area in the network.  Figure 1 shows the 



resiliency curves to compare the how the two different networks will respond to 

interdiction.   

Figure 1.  Comparison of Resiliency Curves for Ferry system and Ferry and Train System 

 

CONCLUSION 

 

The tourism industry in Hawaii makes up 21% of its economy and in 2012 brought 

in over $14 Billion in revenue.  Without the fiscal contributions of the tourism industry, 

important programs beneficial to the overall population may not be funded.  

Approximately six to seven million tourists visit Hawaii annually stressing the 

infrastructure of the state, which already has 1.2 million residents.  This influx of people on 

the islands represents about 5.5 times the amount of the Hawaiian population, and without 

good public transportation traffic on roads and highways is congested for hours.  Moreover, 

based on the forecasted projections, tourism is expected to continue to expand, which adds 

a sense of urgency to improving the current state of Hawaii’s transportation network.  

From this study, the current option of air travel is infeasible due to being expensive and 

limited capacity, less people will arrive at their destination in one day with this option 

alone.  When we included the ferries to the network the total average cost for every 

traveler in the state is $202,795, which represents $35 per person and more people were 

able to reach their final destinations.  The option with the both ferries and trains is still 

better with a total cost of $129,747, representing $25 per person, and therefore this option 

is what is recommended as the best alternative.   
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