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lowa DOT Statewide Freight Transportation Network
Optimization Strategy Development

Project Overview

What is the Project Goal?

The goal of this project is to effectively identify and prioritize investment
opportunities for an optimized freight transportation network to lower
transportation costs for lowa’s businesses and to promote business growth in
lowa.

Why is the Project Needed?
Reducing transportation costs for companies delivering lowa’s products to their
customers is a vitally important goal.

In 2012, the estimated total truck, rail, and water freight
transportation volume exceeded 486 million tons between lowa and
other domestic or foreign regions’.

In 2012, over $23 Billion was expended transporting the goods
between lowa and other domestic or foreign regions using truck,
rail, and water freight transportationZ.

This initiative addresses one of the lowa Department of Transportation’s (lowa
DOT's) strategic focus areas: Economic Development by enhancing opportunities
for commerce through strategic investment in transportation infrastructure designed
to meet current and future needs of businesses.

The initiative also addresses the freight initiatives outlined within MAP-21, the new
Federal transportation authorization bill.

! The estimated freight transportation volume in lowa is available at
http://www.ops.fhwa.dot.gov/freight/freight_analysis/faf/

2 Transportation costs are estimated based on industry average cost per ton-mile by mode
(available at http://www.modot.org/) and total ton-mile by mode (available at
http://www.ops.fhwa.dot.gov/freight/freight_analysis/faf/)
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What is the Project Approach?

In order to achieve the project goal, a demand-based supply chain network design
and optimization approach is used to create short term and long term freight
transportation network optimization strategies such as enabling lower cost shipment
modes, creating alternative routes, and identifying new transportation facilities to
support economic development for the State of lowa.

The approach is proven in the private sector to optimize complex global supply
chain networks for large shippers, and is also an effective and efficient approach to
optimize the publicly-owned elements of the freight transportation network. The
approach includes four fundamental steps below:

e  Step 1 - analysis of network demand and capacity. Demand, or
transportation demand, is the quantity of commodities desired to ship from
origin to destination. The demand-based network optimization approach
focuses on the top priority freight transportation demand to create an
optimized network that addresses capacity bottlenecks in order to lower
the overall transportation costs and maximize return on investment (ROI).

e  Step 2 - performance measurement and constraints analysis. A
computer model is built to represent the network demand and capacity.
Current network performance will be measured and scenarios will be
examined in the computer model to analyze performance constraints in
the network.

e  Step 3 - creation of optimization strategies. Optimization will be run
using a computer network design and optimization tool to identify
strategies to address the network constraints and improve network
performance by lowering transportation costs and improving service levels.

e  Step 4 - business case development. Financial analysis will be done
and business cases will be developed for the prioritized optimization
strategies.
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What are the Project Outcomes?

The project will deliver optimization strategies that transform the current freight
transportation network to an optimized network and reduce transportation costs for
businesses in lowa.
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The project will utilize optimization techniques similar to those used in commercial
supply chain network optimization. It will enable companies to leverage the
optimized statewide freight transportation network to manage their commercial
supply chain networks and achieve sustainable cost optimization. Figures 1 and 2
provide an example optimization strategy to enable shipment consolidation in lowa
and realize significant cost savings. In this example, the current network illustrated
in Figure 1 has many small shipments originated or terminated in lowa. The
optimized network in Figure 2 enables freight consolidation in lowa and lowers the
total transportation costs by approximately 25%.
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e Recommending specific and actionable optimization strategies.
Figure 1: The current state of a transportation network with many small shipments
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