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1.0 INTRODUCTION 

1.1. BACKGROUND 

The Center for Urban Transportation Research (CUTR) at the University of South Florida 
(USF) conducted a cost-benefit analysis for deployment of ITS (Intelligent Transportation 
Systems). The research is intended for evaluation of cost/benefit analysis of programmed 
ITS deployments throughout the Tampa Bay area and is funded by the Federal Highway 
Administration (FHWA) through the Transportation and Community and System 
Preservation (TCSP) Pilot Program. This project is one of two ITS projects that CUTR is 
currently working on under the TCSP funds provided to USF.  The research activities for this 
project were conducted in cooperation with the Florida Department of Transportation 
(FDOT) Districts 5, 7, the Central Office and the FHWA. 
 
The ITS Deployment Analysis System1 (IDAS) is used to conduct the ITS cost-benefit 
analysis. IDAS is designed to assist public agencies and consultants in integrating ITS in the 
transportation planning process1. IDAS offers the capability for a systematic assessment of 
ITS with one analysis tool and is used for determining the benefits of various programmed 
ITS deployments from the year 2004 through the year 2012 in the Tampa Bay region. 

1.2. PROBLEM STATEMENT 

ITS technologies offer significant opportunities for state and regional agencies to improve 
the capacity, reliability, and efficiency of their transportation systems. Quantification of ITS 
benefits and costs has been difficult using the traditional transportation planning process. 
This is due to three primary reasons: traditional planning models are not sensitive to many 
benefits derived from ITS technologies, information on the impacts and costs of many ITS 
technologies are not widely known, and there is a lack of tools for analyses in the market 
place. With the recent availability of IDAS, there is an opportunity to conduct detailed cost-
benefit analyses of ITS alternatives. Such analyses will be particularly useful as FDOT 
District 7 is embarking on significant deployments of ITS technologies in the Tampa Bay 
area.  This research project investigated the quantitative benefits of ITS deployment as 
follows: 

 A cost-benefit analysis of deploying programmed ITS technologies from the year 
2004 through the year 2012 in the Tampa Bay region were conducted using IDAS.  
IDAS is an ITS sketch planning analysis tool for estimating the impacts, benefits and 
costs resulting from various ITS deployment alternatives. The outcome of this 
research will provide valuable guidance to the ITS deployment program of 
FDOT District 7 by demonstrating the benefits of ITS through comparative 
analysis of various ITS alternatives.     
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 A technical evaluation of the overall project was also conducted using the TCSP Pilot 
Program evaluation guidelines.  The outcome of this work was an evaluation chapter 
of the overall project.  This chapter focused on those aspects of the planning and 
implementation processes that might be useful to other organizations in deciding 
whether or not to implement similar strategies.   

1.3. STUDY AREA 

FDOT District 7, which is essentially the Tampa Bay Area, is made up of 5 counties; Citrus, 
Hernando, Hillsborough, Pasco, and Pinellas as shown in Figure 1.1.  The region is home to 
nearly 3 million residents who travel over 33 million miles traveled daily. The District covers 
a land area of nearly 3,332 square miles and has a state highway system currently 
consisting of 1,064 centerline miles (4,267 lane miles) and 646 bridges. District 7 also 
provides assistance to two major transit authorities, two major airports, one deep-water port 
and one major rail line. 
 
While most of the ITS deployments will be centered around Hillsborough and Pinellas 
counties, the entire District 7 network was coded into IDAS to ensure the validity of the 
transportation network. The deployment area will include sections of roadway on I-4, I-275, 
and I-75 with the following limits: 

 I-4   From I-275 to the Polk County line 

 I-275   The entire section of roadway 

 I-75  The entire section of roadway within Hillsborough County 

1.4. STRUCTURE OF THIS REPORT 

This report defines the conceptual framework of IDAS and ITS deployments for major 
interstates in District 7.  

 Chapter 2 provides an overview of IDAS. It defines the general concepts of IDAS, the 
different IDAS modules, and several key terms of the IDAS software. 

 Chapter 3 focuses on the project study area, the scope of the project, the input and 
output variables specific to the project, and the ITS alternatives and options 
envisioned. 

 Chapter 4 outlines the cost/benefit ratios, the sensitivity of the benefits and the 
results. 

 Chapter 5 gives an overview of the Evaluation Plan.  

 Chapter 6 gives the overall conclusions of the project and offers some 
recommendations  
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FIGURE 1.1 - MAP OF TAMPA BAY AREA (FDOT DISTRICT 7) 

 

*Adapted from FDOT Website http://www.dot.state.fl.us/ 
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2.0 GENERAL CONCEPTS OF IDAS 

2.1. SCOPE OF IDAS ANALYSIS 

Overview of IDAS 
IDAS is an ITS sketch-planning analysis tool that can be used to estimate the impacts, 
benefits and costs resulting from the deployment of ITS components1. It operates as a post-
processor to travel demand models used by Metropolitan Planning Organizations (MPO) 
and by State Departments of Transportation (DOT) for transportation planning purposes. 
IDAS, although a sketch-planning tool, implements the modal split and traffic assignment 
steps associated with a traditional planning model. These steps are key to estimating the 
changes in modal, route, and temporal decisions of travelers resulting from ITS 
technologies.  
 
IDAS is capable of analyzing over 60 different ITS components (Table 1) by evaluating the 
annual stream of costs associated with each new ITS component, as well as their effect on 
a variety of performance measures.  These performance measures include user mobility, 
travel time/speed, travel time reliability, fuel costs, operating costs, accident costs, 
emissions, and noise. They reflect changes in travel characteristics after each ITS 
deployment and, by reducing their effect to appropriate monetary values, can be compared 
to the cost of deploying the ITS components to produce a benefit/cost ratio. 
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TABLE 2.1 - ITS COMPONENTS USED IN IDAS 

Arterial Traffic Management Systems 
Isolated Traffic Actuated Signals 
Preset Corridor Signal Coordination 
Actuated Corridor Signal Coordination 
Central Control Signal Coordination 
Emergency Vehicle Signal Priority 
Transit Vehicle Signal Priority 

Freeway Management Systems  
Pre-set Ramp Metering 
Traffic Actuated Ramp Metering 
Centrally Controlled Ramp Metering 

Advanced Public Transit System 
Fixed Route Transit – Automatic Vehicle Location 
Fixed Route Transit – Combination Automated Scheduling and Vehicle Location  
Fixed Route Transit – Security Systems 
Paratransit – Automated Scheduling System 
Paratransit – Automatic Vehicle Location 
Paratransit – Automated Scheduling System and Automatic Vehicle Location 

Incident Management Systems  
Incident Detection/Verification 
Incident Response/Management 
Incident Detection/Verification/Response/ Management combined 

Electronic Payment Systems 
Electronic Transit Fare Payment 
Basic Electronic Toll Collection  

Railroad Grade Crossing Monitors  
Emergency Management Services 
Emergency Vehicle Control Service 
Emergency Vehicle AVL 
In-Vehicle Mayday System 

Regional Multimodal Traveler Information Systems 
Highway Advisory Radio 
Freeway Dynamic Message Sign 
Transit Dynamic Message Sign 
Telephone-Based Traveler Information System 
Web/Internet-Based Traveler Information System 
Kiosk with Multimodal Traveler Information  
Kiosk with Transit-only Traveler Information  
Handheld Personal Device – Traveler Information With Guidance 
Handheld Personal Device – Traveler Information Only 
In-Vehicle – Traveler Information with/without Route Guidance  
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Commercial Vehicle Operations 
Electronic Screening 
Weigh-in-Motion 
Electronic Clearance – Credentials  
Electronic Clearance – Safety Inspection 
Electronic Screening/Clearance combined 
On-board Safety Monitoring 
Safety Information Exchange 
Electronic Roadside Safety Inspection 
Hazardous Materials Incident Response 

Advanced Vehicle Control and Safety Systems 
Motorist Warning – Ramp Rollover  
Motorist Warning – Downhill Speed 
Longitudinal Collision Avoidance 
Lateral Collision Avoidance 
Intersection Collision Avoidance 
Vision Enhancement for Crashes 
Safety Readiness 

Supporting Deployments 
Traffic Management Center 
Transit Management Center  
Emergency Management Center 
Traffic Surveillance – CCTV 
Traffic Surveillance – Loop Detector System  
Traffic Surveillance – Probe System 
Basic Vehicle Communication 
Roadway Loop Detector 

 
IDAS Evaluation Procedure 
Given the large number of components and diverse performance measures that may be 
impacted by individual alternatives, IDAS relies on five different analysis modules to provide 
a comprehensive analysis of the impacts and costs of using them1:  

 An Input/Output Interface Module (IOM);  

 An Alternatives Generator Module (AGM);  

 A Benefits Module;  

 A Cost Module; and  

 An Alternatives Comparison Module (ACM).  

The Benefits Module is further comprised of four sub-modules: Travel Time/Throughput, 
Environment, Safety, and Travel Time Reliability. Within each of these sub-modules, both 
traditional benefits of ITS deployment (e.g., improvement in average travel time) and non-
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traditional benefits (e.g., reduction in travel time variability) are estimated. The general 
structure of IDAS modules and sub-modules is shown in Figure 2.1 below.  
 
Typically, IDAS analysis begins with local travel demand data. It is used by the Input/Output 
Interface Module to develop the transportation network and travel demand characteristics 
necessary to generate the control alternative.   
 
The Alternative Generator Module (AGM) can then be used to develop ITS deployment 
alternatives that can be compared to the control alternative. To accomplish this comparison, 
each alternative is passed through both the cost module, where the cost of each deployment 
can be calculated, and benefit module where the impact of individual deployments is 
estimated through performance measures. 
 
Specific values are attached to each measure and the alternative comparison module can 
be used to compare the difference between the control alternative and an ITS deployment 
alternative. The ratio of benefits due to changes in performance measures, and cost 
attributed to the specific deployment, is the B/C ratio. 
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FIGURE 2.1 - IDAS MODULE STRUCTURE 
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2.2. KEY TERMS USED IN THE IDAS ANALYSIS PROCESS  

Several key terms and their relationships are presented below. These definitions provide the 
background necessary for basic understanding of IDAS’s structure and interfaces.  
 
IDAS Analysis Hierarchy  
IDAS is intended to provide a tool for comparing the performance of several ITS options 
against the “control” alternative. The analysis hierarchy for IDAS consists of projects, 
alternatives, and ITS options, as defined below.  
 
Project – A project is the highest level of the analysis hierarchy. A project is generally 
defined by a common set of overall travel demand determinants (e.g., nodes, links, model 
centroid zone structure, etc.) and by a common year of analysis. A project may consist of 
one or more alternative(s). A project may be defined, saved and later retrieved. IDAS allows 
only one open project at a time. (Example: Tampa Bay Transportation Model) 
 
Alternative – An alternative is generally defined by a common set of output from a single 
travel demand model run. Any traditional infrastructure capacity improvements, such as 
additional highway lanes, freeway ramps, or transit lines, are typically represented in the 
travel demand model output. ITS improvements will be added to the alternative to create 
different ITS options. (Example: 2020 Tampa Bay Model with projected physical network)  
 
Control Alternative – Once the travel demand model data have been input into IDAS, a 
control alternative is created which serves as the baseline for building and comparing ITS 
options. The control alternative does not contain any ITS components other than those 
previously deployed in the network. Each alternative has one control alternative. The control 
alternative is subjected to analysis procedures identical to those applied to the ITS option, 
thus providing for meaningful comparison of results. (Example: 2020 Tampa Bay Alternative 
with no ITS components) 
 
ITS Option – An ITS option is an ITS deployment alternative, which is to be compared 
against other options, as well as to the control alternative. An ITS option is defined by one or 
more ITS improvements. IDAS calculates the impacts and associated benefits, and the 
costs of the ITS option, in the IDAS benefits and cost modules, and compares these 
estimates to the control alternative in the IDAS alternatives comparison module. Many ITS 
options can exist within an alternative. (Example: Tampa Bay model with VIDS and DMS 
Components deployed)  
 
IDAS Deployment Hierarchy  
To properly track ITS deployments in IDAS, a deployment hierarchy is used to represent 
individual ITS components in the created ITS options. This hierarchy is capable of 
aggregating individual pieces of ITS equipment into meaningful combinations of ITS 
deployments. Although based on the National ITS Architecture, the hierarchy is unique to 
IDAS.  It uses ITS equipment as the most basic ITS building blocks to create ITS 
components, ITS improvements, and ITS options1. Figure 2.2 provides an example of how 
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the analysis hierarchy can be used in evaluating scenarios as part of an ITS deployment 
planning study.  
 
ITS Equipment – Individual items of ITS equipment are used as the basic units for building 
ITS deployments in IDAS. ITS equipment consist of the individual pieces of ITS 
infrastructure, such as computers, computer software, cameras, communication lines, 
vehicle transponders, and variable message signs, among many others. ITS equipment are 
generally defined as being non-divisible (i.e., it is not possible to deploy half of a camera). 
IDAS maintains a comprehensive list of ITS equipment and allows different ITS components 
to be built by combining ITS equipment. The definitions of ITS equipment used in IDAS are 
identical to the definitions in the National ITS Architecture.  
 
ITS Component – An ITS component is a combination of ITS equipment that is meaningful 
as a single ITS deployment on the model network. A traffic actuated ramp meter, a freeway 
variable message sign, or a transit vehicle signal priority system are examples of ITS 
components defined in IDAS. IDAS typically works at the ITS component level. IDAS then 
automatically associates all the ITS equipment related with the ITS component to the 
location. Benefits data are related to the ITS component level.  
 
ITS Improvement – An ITS improvement is defined as the deployment of a single type of 
ITS component in one or multiple locations. In some instances, the user may want to deploy 
a number of ITS components at multiple locations on the network as part of a single ITS 
improvement – or deployment project. For instance, an IDAS user may want to deploy 
transit vehicle signal priority at a single intersection, or at multiple locations, such as four 
intersections along a corridor. ITS components grouped together as a single ITS 
improvement must have common deployment schedules and anticipated useful life cycles. 
Different ITS components may not be grouped together in a single ITS improvement. Any 
number of ITS improvements or combinations of ITS improvements may be added to the 
control alternative network to create a single ITS option. 
 
Impact Estimate – An ITS impact estimate is defined as the impact resulting from the 
deployment of ITS components. These impacts are quantified using various performance 
measures of travel time, travel time reliability, throughput, safety, emissions, energy 
consumption, and noise. The benefits module uses the updated data set representing the 
ITS option and the unmodified data set representing the control alternative, to perform a 
series of analyses to generate the difference in performance between the two scenarios.  
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FIGURE 2.2 - IDAS DEVELOPMENT HIERARCHY 
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Other Key Definitions 
 
Market Sector – A market sector is generally defined by a common set of input trip tables 
that define the zone-to-zone travel demand characteristics. Market sectors within an 
alternative will typically define the different modes of transportation available for analysis; 
they may also be used for defining different trip purposes, times of travel, or other variables. 
Examples of market sectors are transit and commercial vehicles. 
 
Network – A network refers to the collection of zones, links, and link attributes that 
represent the transportation system infrastructure.  
 
Graphical User Interface (GUI) – The GUI refers to the graphical screen displays, dialogs, 
and user input fields that comprise the model user interface on the computer screen. The 
GUI allows the model user to navigate between the different modules; input required data 
fields; view and edit data attributes; run analyses; and save results. The GUI is the Windows 
based environment in which the IDAS user views and operates the model.  
 
Database – The IDAS database serves as the repository of the data read into the model as 
well as the outputs from the analysis procedures. Unlike many traditional travel demand 
models, the IDAS model does not create individual output data files during different phases 
of the analysis to be passed on to the next analysis phase. Instead, data are stored in 
various fields of the IDAS database. The different modules access these data directly from 
the database, perform the required data manipulations, and pass the results back into the 
database. These data may be viewed through screens provided by the GUI. For some data, 
the input/output interface can be used to create files for subsequent input to travel demand 
models.  
 
ITS Benefits Library – The ITS Benefits Library is a separate file that contains data on the 
range of impacts associated with the deployment of individual ITS components. The data in 
the library were compiled from numerous evaluations of observed and simulated impacts of 
ITS deployments. Benefits are segmented into different categories including: travel speed; 
throughput; mode shifts; accident impacts; emission impacts; agency efficiency impacts; and 
cost impacts, among others. The database was used to guide the default values used in the 
different IDAS analysis modules. The data contained in the ITS Benefits Library can be 
viewed as part of the model user help option.  
 
ITS Improvements - Any number of ITS improvements and combinations of improvements 
may be added to the network to create a single ITS option. Once the desired number and 
types of ITS improvements have been defined and added to the network, this can be saved 
as an ITS option. Upon saving the ITS option, the model analyzes the types and locations of 
ITS components added to the network and creates new internal network data to be used as 
input into the benefits module.  
 
The new ITS option network contains altered link and node attributes representing the effect 
of the ITS components located at particular locations. For example, a ramp meter deployed 
at a particular on-ramp would result in the model assigning a capacity reduction on the 
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network links representing the ramp location and a capacity increase on the affected 
freeway links and negatively impact the surface streets. Other ITS components may have an 
effect on trip tables instead of the network data.  
 
The various factors representing the effects of the different ITS components are maintained 
in the IDAS database. These factors alter the network link attributes, node attributes, and 
matrix data. The default values for these factors are based on observed impacts of existing 
deployments or simulations of deployments compiled in the IDAS benefits library. The 
resulting network, representing the cumulative effect of all the components added to the ITS 
option, serves as the primary input into the benefits module. The benefits module will then 
conduct a detailed analysis to calculate the impact these changes have on various 
performance measures.  

2.3. IDAS MODULES OR ANALYSIS PROCEDURES 

Input/Out Interface Module 
The most important module is the input/output interface module as it defines all system 
analysis parameters needed for the project. It is also responsible for setting the platform for 
all other modules to function. Before any analysis can begin, the IOM must establish the 
transportation characteristics of the network based on a local travel demand model. It is also 
responsible for establishing user-defined parameters such as the name and location of all 
tables used by other modules, the level of cost sharing, the V/C curves for all facility types in 
the transportation network, the district parameters, and also serves to identify centroid 
connectors for the Transportation Planning Model. 
 
As shown in Figure 2.3, Travel Demand Model information and user defined parameters 
make up the only inputs to this module. From these sources a database that allows all other 
modules to do their assigned tasks is developed. The Alternative Generator Module relies 
on the transportation network data to allow graphical representation of the control 
alternative. It is then able to create other alternatives by adding ITS components to the 
network. The Benefits Module, further divided into 4 sub-modules, is able to use data files 
from the AGM to determine the level of impact each alternative has on the network. The 
Cost Module uses parameters set by user defined inputs to estimate the cost of deploying 
individual components. The ACM uses both the unmodified network data and the output 
from the benefit module to calculate user benefits for each alternative.  
 
The Input data types 
The Input data types required by the IOM are of two types. First, user-specified inputs are 
needed to set analysis parameters. They also allow the user to set the name of project 
alternatives, year of analysis, and establish input files names and locations. The most 
intensive input types however, are those that describe the transportation characteristics of 
the network. 
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FIGURE 2.3 - IDAS INPUT/OUTPUT MODULE 

 
 
The travel demand model data required by IDAS forms the building blocks of information to 
drive the benefits analysis of the various ITS deployments. IDAS has been designed to be 
flexible in terms of the required input formats, allowing a wide cross-section of planning 
model output to be used with a minimum of pre-processing. Input files can be in fixed-format 
or space, tab, or comma delimited ASCII text with each column of data separated by the 
delimiter. IDAS contains a data translator that allows the user to define column variables of 
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the input data. The data translator automatically parses the data upon input. There is, 
however, a minimum of information that must be input into IDAS to test any ITS deployment, 
consisting of the following:  

 Zone to district equivalence (optional); 

 Node coordinate file;  

 Network link file;  

 Turn prohibitor file (optional);  

 Trip origin destination (trip table) data files;  

 Trip in-vehicle travel time tables (optional for vehicle market sectors);  

 Trip out-of-vehicle travel time tables (optional for vehicle market sectors).  

 
Description of Input Variables 
  
Zone to District Equivalence File – This optional file contains the zone to district 
equivalence used to define districts for deployment purposes.  

 Zone number, integer  

 District number, integer  

Networks – Network data consist of data describing nodes and links of the transportation 
system. Each row of node or link data must contain the following:  
 
Node Coordinates File 

 Node number, integer  

 X coordinate, integer or real  

 Y coordinate, integer or real  

Network Links File  

 A Node Number (beginning node of link), integer  

 B Node Number (end node of link), integer  

 Distance, in units of miles, real  

 Travel Mode (1=auto links, 2=transit mode), integer (Note: this variable helps to 
identify transit only links in a network. Most links will be coded as 1 meaning that 
personal vehicles can use the link. Transit only links should be coded as 0. If no 
transit links exist, all links should be coded as 1.)  

 Area Type (urban, CBD, suburban, rural, etc.) designator, integer (Note: any number 
of areas types may be input into IDAS, however, they will be collapsed into two 
designations within the software, urban and suburban/rural, as defined in File, Setup, 
TPM Data screen.)  

 Number of Lanes (number of one-way travel lanes), integer or real 
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 Facility Type (freeway, arterial, HOV, transit, etc.) designator, integer (Note: before 
importing the links, the File Setup menu should be used to map the facility type 
number to the facility type definition.) 

 Volume, optional (for the specific time period), integer or real (Note: this variable 
represents the loaded volume for the link assigned by the travel demand model. This 
is optional as IDAS performs its own assignment procedure. If volumes are 
unavailable, the value should be set to zero. Non-zero values will override IDAS 
values)  

 Lane Capacity (one-way), in units of vehicles per lane for the specified time period 
(for example, a 3 hour peak period lane capacity should be 3 times the hourly 
capacity). (Note: This is not the typical vehicles per lane per hour unless a peak hour 
time period is being analyzed.), integer  

 Speed (input free flow speed) or link free flow travel time with speed in units of miles 
per hour and time in values of minutes, integer or real (Note: Only centroid 
connectors can have a speed of zero. All other facility types must have a speed 
greater than zero.)  

 DistrictID, integer, optional (Note: this must correspond to the zone to district 
equivalence values. If links are not to be categorized into districts, the input variable 
for each link should be set to 1.)  

 Time Speed Indicator flag, alpha characters T or S (Note: this variable tells the 
software whether the value in the Speed column represents a speed “S” (in mph) or 
a travel time “T” (in minutes).)  

Turn Prohibitor File (Optional) 

 From node, integer  

 Through (intersection) node, integer  

 To node, integer  

 Prohibitor code (a value of zero is required)  

Not all of these variables are applicable to all travel demand models and some data 
manipulation may be required prior to import into IDAS. The variables are defined in this 
manner so as to provide a flexible tool that can be used with a wide variety of travel demand 
model packages.  
 
IDAS requires detailed coded networks of freeway mainlines and ramps, with mainline 
freeway links coded in their separate directions. Detailed coding is required to test freeway 
management systems such as ramp metering.  
 
Matrix Data File – Matrix data are two dimensional array data structures that describe 
information for origin and destination zone pairs. This information can consist of trips, travel 
times, travel costs, or any other zonal pair data. The following matrices of data are used as 
inputs to IDAS:  
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 Person and/or vehicle trips by market sector  

 In-vehicle travel times by market sector  

 Out-of-vehicle travel times (the total of all out-of-vehicle time components such as 
walk, wait and transfer time) by market sector (optional) 

Each row of matrix data must consist of the following elements:  

 Origin zone, integer  

 Destination zone, integer  

 Matrix data values, (i.e., trips, time, costs, etc.) for each O-D pair; real or integer, 
time values in units of minutes, and cost values in units of dollars. 

An important concept within IDAS is the use of market sectors to describe discreet 
segments of the traveling population of a study area. Market sectors are analogous to trip 
purposes or modes of travel. For example, single occupant vehicle trips can be classified as 
one market sector, or could be classified by work trip and non-work trip single occupant 
vehicle trips in two different market sectors, as the two sectors could have different 
sensitivities to transportation improvements. It is entirely up to the user to provide the most 
appropriate level of detail when defining the number of total market sectors (up to 99 can be 
defined).  
 
Output Data Types 
The key function of output data from the IOM is to provide other modules with data they 
need to run their assigned tasks. These modules perform their tasks and return new data to 
the IOM before the module exports data to the output interface. By carefully structuring the 
development of alternative scenarios and screening approach, IDAS can be used to answer 
the following deployment questions:  

 What types of impacts/benefits result from different types of ITS components?  

 What types of ITS components provide the greatest benefits for the region?  

 On which facility types does the deployment of ITS components provide the greatest 
level of benefits?  

 At which geographic locations does the deployment of ITS components provide the 
greatest level of benefits?  

 What is the impact of combining different types of ITS components?  

 Four default summary sheets are output by IDAS: Three of the summary sheets provide 
details on various performance measures of the ITS option compared with the control 
alternative (base conditions) and stratified by facility type (freeway, expressway, arterial, 
ramp, etc.), by market sector (mode and/or trip purpose), or by district (if districts are 
imported). The fourth sheet, Benefit/Cost Summary, details the results of the benefits 
valuation (value of time saved, value of accident reductions, etc.), cost analysis of the ITS 
option, net annual benefit, and benefit-cost ratio. These include:  



 23

 Annual Benefits  

• Change in user mobility 
• Change in user travel time (in-vehicle, out-of-vehicle, and travel time reliability) 
• Change in costs paid by users (fuel costs, non-fuel operating costs, and accident 

costs –internal only) 
• Change in external costs (accident costs – external only, HC/ROG, NOx, CO, 

PM10, CO2, global warming, noise, other mileage based external costs, and 
other trip based external costs) 

• Change in public agencies costs (efficiency included) 
• Other calculated benefits 
• User defined additional benefits 

 Annual costs  

• Average annual private sector costs  
• Average annual public sector costs  

 Net benefit (annual benefit minus annual cost)  

 B/C ratio (annual benefit/annual cost)  

2.4. ALTERNATIVE GENERATOR MODULE 

The Alternative Generator Module (AGM) provides the user with the most interaction with 
IDAS. It provides a graphical interface with the transportation network, allowing the user to 
specify detailed deployment parameters such as the location and attributes of each 
component, schedule of deployments, and full listing of equipment used during deployment. 
This module produces the actual ITS improvements that will be passed on to the Cost 
Module and Benefits Module. The AGM works by gathering two types of data; data specified 
by the user and data from other IDAS modules, specifically, data from the IOM 
 
To allow users to interact with the network defined in the IOM, output data is converted into 
a recognizable format then forwarded to the AGM. The physical network and transportation 
characteristics are represented graphically, allowing the user to easily view and add ITS 
components to the network. The module allows the user to view and select individual links, 
nodes, and zones in addition to the ability to scroll, pan, and zoom within the physical 
network. Additionally, the AGM is able to display attributes of the network such as link 
capacity, link speed, and others specified by the IOM. 
 
The deployment of ITS components constitute the second type of data input; User-defined 
inputs. The module relies on user defined input to create an ITS alternative that will be input 
into the cost and benefits module for comparison with the control alternative. To accomplish 
this, the user can select any of the over 60 ITS components available in the module and 
attach them to specified links, nodes, or zones. The module will then allow the user to 
provide additional information regarding the ITS component. A detailed inventory of all 
equipment and their location associated with the various ITS improvements is maintained in 
this module and helps the cost module develop the stream of cost. 



 24

2.5. IDAS COST MODULE 

The IDAS cost module estimates the annual stream of costs required for each ITS 
improvement. It relies on a large amount of default and user defined ITS equipment and 
integration cost to estimate the annual costs required for each ITS improvement. These 
costs can be selectively updated to reflect locally derived information. The estimated cost is 
used to develop a B/C ratio by comparing it to the valuated benefits derived in the benefit 
module.  
 
The costs for any ITS option are based on the ITS components deployed using the 
alternatives generator. Each ITS component is associated with a set of ITS equipment. The 
cost module can either accept user-defined costs or compile costs based on the inventory of 
ITS equipment generated by IDAS for each ITS improvement.  
 
Costs for the individual ITS equipment can be obtained from the National ITS Architecture 
and are provided as defaults in the IDAS database. The default cost values in IDAS are 
periodically updated based upon the United States Department of Transportation ITS Joint 
Program Office’s (JPO) ITS unit costs database located on the Mitretek website 
(http://www.mitretek.org/its/benecost.nsf/). IDAS also allows the user to specify “user-
defined” costs that reflect the cost and schedule of deployment of various components. To 
aid with cost data, the IDAS equipment database, Florida-specific IDAS Costs2, and 
Updated FDOT project cost and schedules were also consulted to develop accurate costs. 
 
The ITS equipment database is an inventory of the individual pieces of ITS equipment 
needed to deploy each of the ITS components. The database includes deployment details 
such as: 

 Name and description of all equipment used in IDAS  

 Listing of equipment used when deploying individual ITS components 

 The range of costs and useful life of the equipment for each piece of equipment 
and/or integration 

 The number of equipment to be deployed at each location specified 

This inventory is automatically generated (or edited) whenever new improvements (or edits 
to existing improvements) associated with an ITS Option are defined. When an ITS 
improvement on the network in the Alternatives Generator is placed, the IDAS program 
searches the database to find individual pieces of equipment necessary to deploy the ITS 
component in the configuration specified. The recommended ITS equipment is then added 
to the equipment inventory for that ITS Option. If the program detects that a particular piece 
of equipment has already been deployed and is capable of being shared by multiple 
deployments, the program will identify this situation and will not deploy redundant 
equipment.  
 
Costs are assessed to the public or private sector based on defaults available by type of 
equipment; however, these default designations may be modified to assess all or a 
percentage of costs to either sector. Additional default data such as the discount rate are 
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maintained in the database; however, the default rates can be altered. This discount rate is 
linked with the rate used in estimating benefits to provide consistent results.  

 Public capital costs include those public agency costs related to the planning, 
development, design, engineering, construction, and implementation of the ITS 
improvement. The capital costs are all expressed in terms of the total implementation 
cost per unit.  

 Public O&M costs are those ongoing public agency costs necessary to keep the 
improvement operational. These O&M costs are expressed as an expected annual 
expenditure per unit.  

 Private capital costs are those costs accrued by the private sector and individual 
users such as purchases of equipment and installation costs.  

 Private O&M costs are those private sector costs associated with the maintenance 
and upkeep of equipment.  

Capital costs are divided among the years designated as the construction period for the ITS 
component. O&M costs are allocated to each year following the year of opening, throughout 
the useful life of the equipment. In cases where the useful life of the equipment is insufficient 
to allow the component to be operating during the analysis year, the equipment is 
redeployed and the additional cost is added.  
 
This process results in an annual stream of costs for each ITS improvement contained in an 
ITS option. These costs are segmented by the various cost categories (public capital, public 
O&M, private capital, private O&M) for each of the years in the planning horizon. Based on 
this stream of costs, an average annual cost is calculated for the ITS option for all 
improvements that are present during the analysis year. This average annual cost figure is 
passed on to the alternatives comparison module for comparison with the benefits valuation, 
and for reporting purposes.  
 
After reviewing the estimated stream of costs and average annual cost estimate, the 
inventory of ITS equipment can be modified or default cost figures can be edited. The option 
to directly enter cost figures into the annual stream of costs or enter values for the average 
annual cost is available. The cost module will recalculate all input figures forward in the 
analysis; however, these figures will not be carried backwards into the preceding cost 
calculations.  
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2.6. BENEFITS MODULE DATA TYPES  

The objective of the IDAS benefits module is to estimate impacts resulting from the 
deployment of ITS components. These impacts are quantified using various performance 
measures of travel time, travel time reliability, throughput, safety, emissions, energy 
consumption and noise. The benefits module uses the updated data set representing the 
ITS option and the unmodified data set representing the control alternative, to perform a 
series of analyses to generate the difference in performance between the two scenarios. 
The performance statistics are then passed on to the alternatives comparison module where 
values are attached to the changes in the various measures.  
 
Performance measures are outputted into the ITS Library. The data contained in this library 
will be critical in the development of the IDAS impact analysis methodology for each of the 
ITS improvements.  
 
The performance measures included in the ITS library include:  

 Travel time/speed/delay;  

 Throughput/capacity/vehicle stops;  

 # of mode changes;  

 Change in time of day travel;  

 Change in route assignments;  

 Safety;  

 Emissions;  

 Energy;  

 Costs;  

 Efficiency; and  

 Other – examples include fare evasion reductions, reduced passenger wait times, 
reduced response times, etc.  

The IDAS benefits module is comprised of four individual sub-modules that provide 
estimates of impacts for different categories of performance measures. The benefits module 
consists of a travel time/throughput sub-module, an environment sub-module, a safety sub-
module, and a travel time reliability sub-module. A brief overview of each of these sub-
modules is provided below:  
 
Travel Time/Throughput Sub-module  
The travel time/throughput sub-module determines the impacts in transportation system 
capacity and operational efficiency resulting from the deployment of ITS improvements. 
Travel time and throughput for vehicles and persons are primary considerations used in the 
analysis of ITS impacts, and the IDAS model provides a robust analytical procedure to 
determine ITS benefits as a post-processor to existing regional travel demand models. The 
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travel time/throughput sub-module is capable of determining the impacts on traveler 
responses including route diversion, mode shift, temporal diversion, and induced/ foregone 
demand. The travel time/throughput sub-module provides for the examination of these 
traveler responses by utilizing its own individual sub-modules to determine shifts of travel 
related to route choice (trip assignment), mode choice, temporal choice (time-of-day), and 
induced/foregone demand.  
 
Environment Sub-module  
The environment sub-module provides a flexible method for estimating changes in mobile 
source emissions, energy consumption, and noise impacts of ITS strategies. Using the 
performance statistics generated from the travel time/throughput sub-module, the 
environment sub-module estimates environmental performance measures by using a series 
of detailed look-up tables that consider emissions and energy consumption rates by specific 
network volume and traffic operating characteristics. The use of look-up tables provides the 
analyst with the ability to incorporate updated emissions and energy consumption rates as 
they become available. IDAS incorporates emissions and energy consumption rates from 
currently available sources, including Mobile 5 and California Air Resources Board Emission 
Factors.  
 
Safety Sub-module  
The IDAS safety sub-module provides estimates of changes in the number and severity of 
accidents resulting from the implementation of ITS strategies. Based on performance 
statistics calculated from the travel time/throughput sub-module, the safety sub-module 
determines the safety benefits by using detailed accident rates using a series of look-up 
tables. Like the environment sub-module, the safety sub-module is flexible to allow use of 
updated accident rates as they become available.  
 
Travel Time Reliability Sub-module  
Delay experienced by the vehicle traveler can be attributed to two primary sources; recurrent 
delay caused by congestion on the roadway due to over saturated conditions, and non-
recurrent delay related to incidents, such as crashes and vehicle breakdowns. Recurrent 
delay is calculated directly from the results of the IDAS trip assignment, mode choice, 
temporal choice and induced/foregone demand modules. It is the non-recurrent congestion 
due to incidents that provides the measure of travel time reliability in IDAS.  
Improvements to the reliability of travel time are estimated in IDAS by a post-processor 
immediately following the completion of the final assignment. Separate estimates of travel 
time reliability are produced for the control alternative and ITS option. ITS components, 
specified in the alternatives generator, that have the capability of reducing the number of 
incidents, such as ramp metering, or the duration of incidents, such as incident 
detection/verification, will result in an improved travel time reliability reported for the ITS 
option.  
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2.7. ITS ALTERNATIVES COMPARISON 

The IDAS Alternatives Comparison Module (ACM) compiles the output from the other IDAS 
modules, converts performance measures into comparable formats, and presents the results 
of the analysis. Specifically, the ACM performs the following functions:  

 Allows the user to view and edit default valuation parameters (e.g., value of travel 
time);  

 Converts performance measures and benefits from hourly/daily figures to annual 
figures;  

 Assigns dollar values to the benefits estimated in the benefits module;  

 Applies user defined weights to benefit values for sensitivity analysis;  

 Compares annual benefit and cost figures;  

 Summarizes and displays benefits information;  

 Summarizes and displays information on public and private costs;  

 Performs and displays the results of risk analysis; and  

 Produces summary tables of cost/benefit analysis and performance measures, as 
well as plots of link volumes and speeds using evaluation criteria and weights 
specified by the IDAS user.  

Inputs Specified by the User  
The name of the ITS option to be evaluated can be first specified. In response, the ACM will 
automatically access the data for that ITS option as well as its associated control alternative. 
Optional user inputs include values for monetizing the various benefits. Graphical interface 
screens allow the IDAS user to enter values or to accept the default values for the following 
variables:  

 Cost adjustment factors including the inflation rate to be used in the analysis, plus 
index year used to convert benefit and cost values from year 1995 dollars to dollars 
in the desired index year;  

 Value of time (dollars per hour by mode) for in-vehicle travel time, out-of-vehicle 
travel time, and travel time reliability;  

 Value of mobility benefits (dollars per trip and per mile);  

 Cost per gallon of gasoline and diesel fuel;  

 Non-fuel motor vehicle operating cost per vehicle mile for autos and trucks;  

 Global warming cost per gallon of fuel (gasoline and diesel);  

 Emission costs per ton (HC, CO, NOx);  

 Internal (user perceived) cost per fatal, injury, and property damage only accident;  
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 External cost per fatal accidents, accidents with injuries, and property damage only 
accidents;  

 Noise damage costs (per vehicle mile by mode); and,  

 Risk analysis ranges (five percent and 95 percent) for selected parameters.  

 
Additional user input may include:  

 Requests for output reports and charts;  

 Other external costs per vehicle mile and per trip (no default values provided);  

 Changes to the default annualization factors; and  

 Weights to apply to calculated benefit values to provide for sensitivity analysis. The 
IDAS default weight is one (1.0) for all benefit categories.  

Inputs from Other IDAS Modules  
Inputs obtained from the benefits module for the control alternative and ITS option include:  

 In-vehicle travel time, out-of-vehicle travel time, and travel time reliability by market 
sector;  

 Vehicle miles traveled and vehicle trips by market sector;  

 Vehicle occupancy rates by market sector;  

 Fatal, injury, and property damage only accidents by market sector;  

 Emissions by pollutant; and,  

 Energy consumption (gallons of gasoline, gallons of diesel fuel).   

Outputs 
The ACM produces summary reports of the output data produced by the ACM as well as 
data output by other modules of the IDAS model. Three default summary sheets are output 
by the model. The first two of the summary sheets provide details on various performance 
measures (VMT, VHT, number of accidents, etc.) of the ITS option compared with the 
control alternative stratified by facility type or by market sector (mode and/or trip purpose). 
The third sheet (Benefit/Cost Summary) details the results of the benefits valuation (value of 
time saved, value of accident reductions, etc.), cost analysis of the ITS option, net annual 
benefit, and benefit-cost ratio.  
 
In IDAS, output data from the ACM may be output in ASCII text files that can be viewed or 
printed from a text editor program. The text files are structured to facilitate the easy 
incorporation of the data into most spreadsheet programs for further analysis. All output data 
reports contain unique identification of the control alternative and ITS option as well as a 
time stamp.  
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3.0 ITS COSTS-BENEFITS ANALYSIS FOR TAMPA BAY 

3.1. SCOPE OF IDAS ANALYSIS FOR TAMPA BAY 

IDAS is a powerful sketch-planning tool capable of analyzing the impact of a wide variety of 
ITS deployments. For this report, IDAS was used to conduct a cost-benefit analysis of 
programmed ITS deployments around the Tampa Bay area. The Tampa Bay area consists 
of 5 counties under the FDOT District 7 jurisdiction in the state of Florida; Hillsborough, 
Pinellas, Pasco, Hernando, and Citrus Counties and seven major cities.   
 
While most of the ITS deployments will be centered around Hillsborough and Pinellas 
counties, the entire District 7 network was coded into IDAS to ensure the validity of the 
transportation network. Based on FDOT project data, the ITS deployments were scheduled 
in 4 separate phases from 2004-2012, each phase lasting 2 years. These projects were all 
confined to the major Interstates in the region; I-4, I-275, and I-75, in addition to some minor 
deployments on SR 60. Figures 3.1, 3.2, 3.3, and 3.4 display the exact location and 
scheduled dates of all four phases. While the deployments were primarily on the three main 
interstates, the entire network experienced some benefits from ITS improvements. 
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FIGURE 3.1 - MAP OF PHASE 1 PROJECTS 
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FIGURE 3.2 - MAP OF PHASE 2 PROJECTS 
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FIGURE 3.3 - MAP OF PHASE 3 PROJECTS 
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FIGURE 3.4 - MAP OF PHASE 4 PROJECTS 
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3.2. ANALYSIS PROCESS 

Data Gathering 
The most intensive amount of data required for this project is data required by the IOM to 
define transportation characteristics of the network. This data will be collected from the 
existing sources, primarily from the output files of the travel demand model (FSUTMS) 
maintained by FDOT District 7. Typical travel demand data needs are: Zone and node files, 
network link file, turn prohibitor file, and trip origin destination data files.  The output data file 
obtained from FSUTMS will be carefully scrutinized, and modified as necessary, for input 
into the IOM.   
 
To further develop the Tampa Bay network, the FSUTMS Conversion Tool supplied by 
FDOT Central Planning Office, was used to modify IDAS user defined settings before the 
Input/output Module inputted any data. While these changes have no affect on how IDAS 
works, they help manage the difference between the FSUTMS model output and the format 
required by IDAS default settings. These included changes in representation of specific 
facility types, area types, Volume/Delay curves, and link files.  
 
The primary source for deployment schedules and unit cost of ITS improvements will be the 
IDAS library, supplemented by information obtained from vendors as well as the FDOT 
planning/design cost estimates for ITS projects.  Information on existing and planned ITS 
deployments for the Tampa Bay area will be collected from the recent studies and/or design 
drawings available from FDOT and its planning/design consultants.   
 
Control Alternative 
Before deploying any ITS components, the IOM must first define a control alternative based 
on the network data described above. Outputs from the 2015 FSUTMS travel demand 
model were used to establish the appropriate Node Coordinate file, Network Link file, Turn 
Prohibitor file, and Trip Data file (origin/destination tables).  
 

 The node file inputted into the IOM consisted of a total of 16,244 nodes, each giving 
exact coordinates of link nodes.  

 The network link file imported into the module consisted of 28,552 links that 
described the roadway system of the Tampa Bay area. These links, in addition to the 
other 8 facility types defined in the module, were pre-defined using the FSUTMS tool 
described earlier.  

 While the turn prohibitor file was optional, it was imported to help provide accurate 
travel assignment.  

 The Matrix data file is essential for traffic assignment in IDAS. It describes person 
trips through the network based on the market sectors chosen.  

 
As part of the control alternative, two market sectors were defined. Based on the available 
trip data, the project called for Auto Vehicles and Trucks as the market sectors to be 
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studied. With none of the planned ITS improvements affecting other modes directly, they 
were excluded from the analysis. It should also be noted that in-vehicle and out-of-vehicle 
trip tables were excluded because these are optional, and neither of the two market sectors 
defined in this module required them.  
 
It is important to note that the data used in the control alternative must be from a validated 
traffic model. Without a validated network, the IDAS assignment model may vary 
considerably from actual local model. For this project, although all the deployments were 
located completely within only two of the 5 counties, the entire network data was used to 
ensure the validity of the data. Attempts at reducing the size of the network without proper 
validation resulted in various errors in the model. While some of the errors were evident 
while attempting to upload network files, others were not obvious until after running the 
benefits module.  Using the entire network model ensured an accurate assignment model. 
 
Phase Schedules or ITS Improvement Details  
Improvements listed above reflect deployments identified as a critical short-term (1-5 years) 
deployment and depended on various factors such as communication infrastructure already 
in place, availability of funding, and local priorities. These short term deployments refer to 
priority projects that will significantly benefit the community by providing incident and 
congestion detection, visual inspection and confirmation of conditions by video equipment 
and en-route traffic information. They provide tangible performance measures 
demonstrating benefits of congestion and incident management in the Tampa Bay region.  
 
Based on updated FDOT project data, the following deployment schedule was identified. For 
each phase, both ITS alternatives, Incident Management Systems and Regional Multimodal 
Traveler Information Systems, were deployed. Table 3.1 outlines the programmed ITS 
improvement projects deployed onto the network. 



 37

TABLE 3.1 - PROGRAMMED ITS PROJECTS 

FDOT Project # Description 

Phase I (2004-2006) 
  407232-1  Tampa Bay Sunguide RTMC 
  407232-2  Tampa Bay Sunguide RTMC 
  407233-1  I-275 from MLK to Bears Blvd. 
  407233-2  I-275 from 54th Ave North to Kennedy Blvd  
  409366-1  I-4 from 50th Street to CR 579 
  258401-2  I-4 from 14th Street to 50th Street 
  258643-2  I-275/I-4 from Hillsborough River to Downtown Interchange 

Phase II (2006-2008) 
  407233-4  I-275 from 54th Ave. South to 54th Ave. North 
  409366-2  I-4 from CR 579 to Park Road 
  410909-1  I-75 from US 301 to Fowler Ave 
  255844-2 SR 60 from Cypress Street to Courtney Campbell  

Phase III (2008-2010) 
  407233-5  I-275 from Sunshine Skyway to 54th Ave South 
  407233-6  I-275 from I-75 to  Sunshine Skyway Bridge 
  407233-7  I-275 from Bears to I-75 
  409366-3  I-4 from Park Road to Polk County Line 

Phase IV (2010-2012) 
  410909-2  I-75 from Fowler Ave to Bruce B. Downs Blvd  
  410909-3  I-75 from Bruce B. Downs Blvd to I-275 (Pasco County) 
  410909-6  I-75 from Manatee County line to US 301 
  258398-3  I-275 from Howard Frankland Bridge to Hillsborough River 

 
ITS Project Alternatives 
After the network and control alternative data were imported through the IOM, specific ITS 
alternatives were deployed and compared to the control alternative. These alternatives 
consisted of essentially the same physical network and traffic assignment data, but with 
specific ITS components deployed throughout the network at specific times.  To compare 
the alternatives, IDAS performed its own traffic assignment on both the control alternative 
and all other ITS alternatives developed. The changes in performance measures were 
evaluated based on both default and user defined benefit parameters.    
 
The choice of which ITS components to deploy was based entirely on the project data 
specified by the FDOT. Users can deploy a wide range of ITS components at various 
locations to examine which configuration offers the most benefits, or, knowing specific 
details about components and their locations, examine the benefits associated with doing 
so. This analysis relied on existing FDOT plans for the Tampa Bay region over a 10 year 
span. Detailed schedule and location of very specific ITS components was modeled in IDAS 
to examine the benefits anticipated.  
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The main programmed ITS Components for the Tampa Bay region of FDOT District 7 were: 
Incident Management Systems and Regional Multimodal Traveler Information Systems. 
Since the effectiveness of ITS components vary by region, both of these components were 
adjusted to reflect local conditions.  Figures 3.5, 3.6 and 3.7 show the map of the ITS 
deployments used in the project. 
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FIGURE 3.5 - MAP OF DMS DEPLOYMENT 
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FIGURE 3.6 - MAP OF CCTV DEPLOYMENT 
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FIGURE 3.7 - MAP OF VIDS DEPLOYMENT 
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Incident Management Systems 
The ITS component that best reflected the FDOT project plans for incident management 
systems was “Incident Detection/Verification.”  This component detects traffic speed and 
volumes on a network. When the traffic slows down below a certain speed it can activate 
CCTV in the area to find out what the problem is.  This component is supported by: 

 Closed Circuit Television (CCTV): This component has the capability to pan, tilt, and 
zoom. Its purpose is to transmit real-time traffic condition images to TMC. As 
described in FDOT plans, CCTVs were deployed throughout the network with one (1) 
mile spacing. 

 Regional Traffic Management Center (TMC): This serves as the home base for a 
vide variety of ITS components. An operator can control the necessary parameters of 
various ITS components in the field. In the case of incident management systems, 
the operator may be able to identify a situation on the network that may have caused 
traffic to slow down. For this project the TMC was deployed at District 7 
headquarters. 

Regional Multimodal Traveler Information Systems 
The ITS component that best reflected the FDOT project plans for Regional Multimodal 
Traveler Information Systems was “Freeway Dynamic Message Signs.”  Once a problem 
arises or any need to inform drivers of a situation, a message is placed on DMS to inform or 
reroute traffic. This component is supported by  

 Regional Traffic Management Center (TMC): This serves as the home base for a 
vide variety of ITS components. An operator can control the necessary parameters of 
various ITS components in the field. In the case of regional multimodal traveler 
information systems, an operator may be able to update messages on DMS already 
deployed on the transportation network. For this project the TMC was deployed at 
District 7 headquarters 

Each ITS component has default settings that affect the performance measures of the 
alternative. For alternatives to reflect the conditions in the Tampa Bay area, both 
components had to be adjusted as described in Table 3-2. For Incident 
Detection/Verification, it is believed that the percent reduction in incident duration was too 
high. It was lowered from 9% to 5%. In the case of DMS, the percent of time signs were on 
and disseminating information was also believed to be too high. It was lowered from 10% to 
2.5%. Table 3.2 reflects the differences between project values used and default values for 
DMS and VIDs.  
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TABLE 3.2 - DMS AND VIDS PROJECT VALUES VS. DEFAULT VALUES 

Description Default Values Project Values 
DMS (Dynamic Message Signs) 

% vehicles that pass sign and saved time   20 20 
% of time sign is turned on and disseminating 
information  

10 2.5 

Average time savings (mins) 3 3 

 

   
VID (Video Incident Detection) 

% reduction in incident duration 9 5 
% reduction in fuel consumption 15 15 
% reduction in accident rate 10 10 
% reduction in  emission   
CO 15 15 
HC/ROG 15 15 
NOX 15 15 
PM 15 15 

 

   

 

3.3. PROJECT COST DATA 

Developing an accurate project cost module was a point of focus in this project. While IDAS 
offers a very robust module for estimating deployment costs, the available FDOT project 
data allowed us to develop our own “User-defined” cost. These costs were compared to the 
IDAS default cost module and a Florida-specific cost database that was based on updates in 
accordance with Florida-specific IDAS Costs2 
 
Default Cost Data 
Default cost data are derived from the alternative generator module. The cost module uses 
the output from the AGM to create equipment inventory based on ITS elements deployed 
onto the network. Based on the total number of equipment, IDAS was able to estimate the 
overall cost.  
 
Although the IDAS default and Florida-specific cost database will produce the same type 
and number of equipment, their individual cost varied for some equipment. Many ITS 
equipment costs are driven by local markets and every network may not reflect the national 
average given in IDAS.  A Florida-Specific database was developed through the help of 
Florida-specific IDAS Costs2. Both these costs were compared to the User-defined cost 
developed through FDOT project data. Table 3.3 outlines equipment associated with each 
ITS improvements. 
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TABLE 3.3 - EQUIPMENT ASSOCIATED WITH ITS IMPROVEMENTS 

Improvement  ITS Element Associated Default Equipment 

# 1 Phase I VID 

# 2 Phase II VID 

# 3 Phase III VID 

# 4 Phase IV VID 

Incident Management 
Systems 

Video monitor, video wall, hardware, 
software, integration and labor 

# 5 Phase I DMS 

# 6 Phase II DMS 

# 7 Phase III DMS 

# 8 Phase IV DMS 

Regional Multimodal Traveler 
Information Systems 

Communication line, hardware, 
software, integration, DMS with 
structure, workstation, and labor 

# 9 Phase I RTMC Supporting Deployment Sunguide Traffic Management Center 

# 10 Phase I CCTV 

# 11 Phase II CCTV 

# 12 Phase III CCTV 

# 13 Phase IV CCTV 

Supporting Deployment 
Camera, Tower, Processor, software, 
and integration 

 
User Defined Cost Data 
IDAS allows the use of user-defined costs, but the cost data needed to adhere to a 
predetermined format. Since the goal of the cost module was to develop annual streams of 
cost, user defined costs had to provide specifics about the equipment such as actual 
equipment cost, maintenance costs, scheduled deployment dates, and useful life of 
equipment.  
 
The total equipment cost, and deployment dates, both readily available, helped to establish 
general construction and integration costs. Maintenance cost was estimated at the industry 
standard of 10%. However, the useful life of the equipment, which allowed IDAS to redeploy 
equipment when the analysis period exceeded the useful life of the equipment, had to be 
estimated.   
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TABLE 3.4 - FDOT PROJECTED PHASE COSTS 

 Project ID Construction   
Costs 

Procurement  
Costs 

Integration  
and CEI Costs 

Total  
Cost 

407232-1 $5,720,620.00 $              0.00 $  634,193.00 $  6,354,814.00 
407232-2 $2,825,285.00 $              0.00 $  780,000.00 $  3,605,285.00 
407233-1  $2,575,001.00 $1,036,000.00 $  850,000.00 $  4,461,001.00 
407233-2  $5,300,495.00 $1,150,000.00 $  446,963.00 $  6,897,458.00 
409366-1  $3,000,971.00 $1,050,000.00 $  306,301.00 $  4,357,272.00 
258401-2  $1,152,001.00 $   230,800.00 $  103,680.00 $  1,486,481.00 
258643-2  $   800,000.00 $   503,745.00 $  144,427.00 $  1,448,172.00 

P
ha

se
 I 

        $28,610,483.00 

            
407233-4  $3,363,000.00 $   332,000.00 $  302,670.00 $  3,997,670.00 
409366-2  $5,736,001.00 $   695,000.00 $  516,241.00 $  6,947,242.00 
410909-1  $6,878,501.00 $   532,000.00 $1,052,411.00 $  8,462,912.00 
255844-2  $1,414,001.00 $   427,000.00 $  244,351.00 $  2,085,352.00 P

ha
se

 II
 

        $21,493,176.00 

            
407233-5  $2,939,857.00 $1,000,000.00 $  593,902.00 $  4,533,759.00 
407233-7  $4,440,000.00 $1,200,000.00 $  467,317.00 $  6,107,317.00 
409366-3  $2,421,001.00 $   932,000.00 $  127,891.00 $  3,480,892.00 
407233-6  $1,920,953.00 $   279,000.00 $             0.00 $  2,199,953.00 P

ha
se

 II
I 

        $16,321,921.00 

            
410909-2  $1,673,000.00 $   196,000.00 $  150,570.00 $  2,019,570.00 
410909-3  $1,280,001.00 $   132,000.00 $  115,201.00 $  1,527,202.00 
410909-6  $2,445,001.00 $   400,000.00 $  220,051.00 $  3,065,052.00 
258398-3  $1,514,653.00 $   800,000.00 $  299,311.00 $  2,613,964.00 P

ha
se

 IV
 

        $  9,225,788.00 
 
The cost data associated with FDOT projects (shown in Table 3.4) were categorized in 
terms of Construction costs, Procurement costs, and Integration and CEI costs. Because the 
useful lives of different equipment vary considerably, an average useful life could not be 
taken. Instead, the proportional cost of equipment having various categories of useful life, 
was estimated, i.e. equipment with a similar useful life were grouped. The proportional cost 
of each group was estimated from detailed project data available for earlier phases. 
 
At the time of analysis, FDOT was in the construction stage of Phase-I deployments. This 
data provided detailed project costs that included equipment inventory for three projects in 
Phase I. Equipment were grouped in one of the four useful life categories, and the 
proportional sum of each group was calculated and used in all other phases. Equipment 
having 40 years of useful life was estimated to be approximately 65% of total cost and those 
with 10 years of useful life estimated at 10-25%. Both 7 year and 5 year equipment were 
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estimated at 5% of total cost. Table 3.5 shows the Useful Life Costs associated with the 
project. 
 
 

TABLE 3.5 - USEFUL LIFE COSTS 

   Project ID 40 yr 10 yr 7 yr 5 yr 
407232-1 $  4,130,629.10 $1,588,703.50 $   317,740.70 $   317,740.70 
407232-2 $  2,343,435.25 $   901,321.25 $   180,264.25 $   180,264.25 
407233-1  $  2,899,650.65 $1,115,250.25 $   223,050.05 $   223,050.05 
407233-2  $  4,483,347.70 $1,724,364.50 $   344,872.90 $   344,872.90 
409366-1  $  2,832,226.80 $1,089,318.00 $   217,863.60 $   217,863.60 
258401-2  $     966,212.65 $   371,620.25 $     74,324.05 $     74,324.05 
258643-2  $     941,311.80 $   362,043.00 $     72,408.60 $     72,408.60 

P
ha

se
 I 

  $18,596,813.95 $7,152,620.75 $1,430,524.15 $1,430,524.15 

           
407233-4  $  2,598,485.50 $   999,417.50 $   199,883.50 $   199,883.50 
409366-2  $  4,515,707.30 $1,736,810.50 $   347,362.10 $   347,362.10 
410909-1  $  5,500,892.80 $2,115,728.00 $   423,145.60 $   423,145.60 
255844-2  $  1,355,478.80 $   521,338.00 $   104,267.60 $   104,267.60 P

ha
se

 II
 

  $13,970,564.40 $5,373,294.00 $1,074,658.80 $1,074,658.80 

           
407233-5  $  2,946,943.35 $1,133,439.75 $   226,687.95 $   226,687.95 
407233-7  $  3,969,756.05 $1,526,829.25 $   305,365.85 $   305,365.85 
409366-3  $  2,262,579.80 $   870,223.00 $   174,044.60 $   174,044.60 
407233-6  $  1,429,969.45 $   549,988.25 $   109,997.65 $   109,997.65 P

ha
se

 II
I 

  $10,609,248.65 $4,080,480.25 $   816,096.05 $   816,096.05 

           
410909-2  $  1,312,720.50 $   504,892.50 $   100,978.50 $   100,978.50 
410909-3  $     992,681.30 $   381,800.50 $     76,360.10 $     76,360.10 
410909-6  $  1,992,283.80 $   766,263.00 $   153,252.60 $   153,252.60 
258398-3  $  1,699,076.60 $   653,491.00 $   130,698.20 $   130,698.20 P

ha
se

 IV
 

  $  5,996,762.20 $2,306,447.00 $   461,289.40 $   461,289.40 
 

3.4. MODELING THE BENEFITS 

To calculate the benefits of the ITS improvements deployed onto the network, IDAS uses 
four sub-modules. These sub-modules evaluated individual alternatives based on 
performance measures discussed in the last chapter. By comparing each alternative to the 
control alternative, the difference in the performance measures was used to calculate the 
benefits to the network. 
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The Travel/Throughput sub-module required two types of inputs; user defined inputs and 
inputs from the alternatives generator. User defined inputs included the name of the 
alternative and market sectors, as well as transportation characteristics defined through the 
FSUTMS Conversion tool such as volume-delay curves, mode choice, temporal choice, and 
induced demand coefficients. The alternative generator provided network data, trip matrix 
data, and deployment/equipment locations. The sub-module then performed new trip 
assignment to each alternative to generate travel times, distances, speed, and link volumes, 
each used to develop mode choice, temporal diversion, and induced/foregone demand. A 
final trip assignment was applied and output was sent to the three remaining benefits sub-
module as well as to the alternative comparison module.  
 
The environmental sub-module was then able to use trip data outputs from the 
travel/throughput sub-module, along with fuel consumption rates, emission rates (defined by  
Mobile 5a), and energy and emissions cost.  These were used  to develop environmental 
cost associated with each alternative.  The safety sub-module used the same trip data 
outputs from the travel/throughput sub-module along with accident rate data to produce an 
output file. 
 
The travel time reliability sub-module calculated improvements in travel reliability based on 
hours of delay associated with each freeway link as a function of length, traffic volume, 
capacity, frequency of accidents, and average duration of incidents. In each case, the 
results of the alternatives were passed along to the alternative comparison module. 

3.5. ITS ALTERNATIVE COMPARISON 

The Alternative Comparison Module was responsible for taking all the outputs from the other 
IDAS modules and providing a platform to compare the relative benefits of using each 
alternative. to aid in this process, the other modules provided data inputs such as travel time 
and travel time variability, market sector parameters (vehicle miles, vehicle trips, and 
accidents), emissions, energy consumption, and the annual stream of costs.  
 
The user was responsible for developing input parameters that evaluated each performance 
measure during the analysis procedure. The included items such as value of time, discount 
rate, cost of fuel, emission cost, accident cost, and other trip based cost. Table 3.6 show a 
list of various user-defined parameters changed during this phase.  
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TABLE 3.6 - USER DEFINED PARAMETERS 

Description Default Values Project Values 
Value of time 
 *In vehicle auto costs ($/HR) 8.50 6.15 
 *In vehicle commercial truck cost ($/HR) 20.80 60.00 
 Auto travel time reliability ($/HR) 25.00 **18.45 
 Truck travel time reliability ($/HR) 62.40 **180.00 
    
Vehicle costs 
 Fuel Costs ($/gallon) 1.21 2.00 
 *Auto Non-fuel costs ($/mile) 0.034 0.061 
 *Truck Non-fuel costs ($/mile) 0.1 0.245 
    
Safety costs 
 *Accidents with Fatalities ($) 2,317,398.00 1,000,000.00 
 *Accidents with Injury  ($) 50,760.00 25,000.00 
 *Accidents with Property damage only  ($) 2,824.00 2,500.00 
    
*     These values are from the Sunguide Report3 

**  Travel time reliability is estimated at three times the in-vehicle travel costs. These values are consistent with 
the relationship established by IDAS.  
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4.0 RESULTS, SENSITIVITY ANALYSIS AND 

CONCLUSIONS 

Cost-benefit analysis of ITS deployments in the Tampa Bay area was performed to help 
evaluate current FDOT plans. Actual FDOT project data was used to model ITS deployment 
in IDAS.  To develop a B/C ratio, IDAS performed its own traffic assignment on the Tampa 
Bay network before and after ITS components were deployed. By monitoring specific 
performance measures, IDAS was able to evaluate the benefits of each ITS component and 
compare it to an annual stream of costs.  
 
The ITS deployments used for this evaluation were based on actual FDOT project data. An 
incident management system featuring “Incident Detection/Verification” and a regional 
multimodal traveler information system featuring “Freeway Dynamic Message Signs” were 
deployed in four phases over 8 years. The annual stream of cost was estimated based on 
project costs provided by FDOT and was imported as user-defined costs while the benefits 
of each phase were calculated based on “Change in User Mobility”, “Change in User Travel 
Time”, “Change in Costs Paid by Users”, and “Change in External Costs.”  At the end of 
each phase a B/C ratio was calculated as show in Table 4.1. 
 
Benefit-Cost Ratio  
With the annual costs estimated at $24,878,706 and benefits at $178,509,268, IDAS 
estimates a final B/C ratio of 7.18. This ratio describes the value of benefits expected for 
each dollar spent on deploying the given ITS components.  
 
Project Cost 
The average annual cost shown in Table 4.1 represents the initial cost to FDOT plus O & M 
costs and the cost for redeployment of equipment over the lifetime of the ITS alternative. 
These costs are tallied over the life of the project and an annual average is calculated. 
Phase I deployments were estimated at an initial cost of over $28 million. The average 
annual cost however, is estimated at $7.5 million. This trend is reflected at the end of all 
phases, giving a final average annual cost of almost $25 million from a total initial 
investment by FDOT of $75.6 million.  
 
While user-defined costs based on FDOT project costs were used to establish the final B/C 
ratio, other cost sources were examined for their validity. Table 4.2 shows the B/C ratio 
associated with using cost modules based on FDOT costs, IDAS default costs, and Florida 
specific costs. 
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TABLE 4.1 - B/C RATIO OF PHASES  
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IDAS default costs were based on the equipment database developed from national 
averages. This cost source provided a total annual cost of about half the FDOT projected 
costs, giving a B/C ratio of 13.57. The Florida specific costs were based on the default 
equipment database with adjustments made to it as suggested by Florida-specific IDAS 
Costs2. This cost source estimated a annual cost of $16.5 million giving a B/C ratio of 10.7. 
From these results we can expect better cost estimates from changes reflected in the 
Florida-specific IDAS Costs2, however, both Florida specific and default cost seem to 
underestimate costs associated with ITS deployments. 
 
Project Benefits 
The benefits associated with this project can be divided into four areas based on “Change in 
User Mobility”, “Change in User Travel Time”, “Change in Cost paid by Users”, and “Change 
in External Costs.”  Change in user mobility accounts for the largest benefit with just over 
43% of total benefits at the end of the final phase. Changes in cost paid by the user is a 
close second accounting for 39.5% of total benefits, with changes in external cost and 
changes in user travel time having 13% and 4% respectively. A further breakdown of these 
benefits shows a $68 million improvement in the cost paid by the user in fuel costs. With 
estimated fuel cost set at $2.00/gal, this value has the potential to increase significantly 
above regular inflation rates as the price of fuel continues to skyrocket. 
 
Performance Measures and Market Sectors 
IDAS relies on its performance measures to develop appropriate benefits. These 
performance measures, shown in Table 4.3, include measures such as vehicle miles of 
travel, number of accidents, gallons of fuel consumed, and tons of emissions. By tracking 
the changes of each performance measure, benefits can be evaluated based on the value of 
each unit of individual performance measures 
 
Table 4.3 displays the unit and percentage changes of each performance measure used in 
IDAS. Each performance measure is further broken down into the two market sectors, Auto 
and Truck, used to describe the travel patterns within the network. While the Auto Market 
sector accounts for about 90% of total vehicle-miles of travel, the Truck Market sector has a 
higher percentage change in most of categories affected in this study. 
 
Based on these performance measures, no change in travel demand is experienced. When 
comparing the control alternative to the fully deployed network, there is no change in vehicle 
miles of travel, vehicle-hours of travel, average speed, person hours of travel, or number of 
person trips.  
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TABLE 4.2 - COSTS SENSITIVITY ANALYSIS 
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TABLE 4.3 - PERFORMANCE MEASURES BASED ON MARKET SECTORS 
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Within the safety sub-module however, there is a 0.7% decrease in number of fatal 
accidents but no change recorded for either number of injury accidents or number of PDO 
accidents. The environmental sub-module also produced some changes. A 2.6% reduction 
in the oxides of nitrogen was recorded along with a 1.6% reduction in carbon monoxides 
emissions and 1.7% reduction in hydrocarbon and reactive organic gases. The 2.6% oxides 
of nitrogen reduction was the largest percentage reduction overall.  
 
The most significant changes recorded were the reduction in hours of unexpected delay and 
fuel consumption. Travel time reliability, expressed in hours of unexpected delay, improved 
by 2.4%. Fuel consumption, expressed in gallons of fuel, was reduced by over 100,000 
gallons (2.1%). These changes are reflected in the B/C ratio as significant benefit in user 
mobility, user travel time, and fuel cost paid by the user.  
 
Sensitivity of IDAS Parameters 
An overview of results based on the IDAS default parameters vs. user-defined parameters 
used for the final results in this memorandum is shown in Table 4.4. The results show that 
when IDAS is used with no changes made to any of the default parameters, the B/C ratio is 
greatly overestimated. Using default parameters IDAS estimated a total of $415.5 million in 
benefits and only $13 million in annual costs, giving a B/C ratio of 31.98. The B/C of 7.18 
reflects the changes made to input parameters aimed at describing local conditions. To 
make these adjustments, changes were made to input parameters for ITS components in 
the alternative generator module and to input parameters in the alternative comparison 
module.  
 
ITS Components Sensitivity in the Alternative Generator Module 
The greatest change in benefits was observed in the change in user mobility. This 
parameter is directly affected by DMS deployed as part of the Multimodal User information 
System. In the alternative generator, IDAS allows the user to specify numerous parameters 
associated with the use of these signs. Of these, it was found that the default setting for 
percentage of time each sign was on and disseminating information was set too high.  
 
At a default of 10%, IDAS estimates e 
ach sign to disseminating information for over 2 hours each day. A sensitivity test of this 
parameter, shown in Table 4.5, confirmed that this parameter had a very significant impact 
on the change in user mobility. The relationship proved to be multiplicative, where doubling 
the percentage would double the change in user mobility. Since user mobility accounted for 
a large portion of overall benefits, small differences can impact the overall benefits 
significantly. The parameter was reduced to 2.5% giving a time of ½ hour of information 
dissemination, more closely matching what would be expected in the Tampa Bay area.  
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The sensitivity of VIDs was also significant in that its effect on travel time reliability was 
significant. Of the parameters that could be changed, the percentage reduction of incident 
duration due to the deployment of VIDs proved most significant. Sensitivity tests, shown in 
Table 4.6, confirmed a similar multiplicative relationship between the percent reduction and 
change in travel time reliability. This relationship was not as significant, however, because 
travel time reliability only accounted for a small portion of overall benefits. Instead of the 
default value of 9% that reflected national averages, this memorandum used 5%.   
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TABLE 4.4 - USER DEFINED VS DEFAULT BC RATIO 
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TABLE 4.5 - SENSITIVITY OF DMS VARIABLES 
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TABLE 4.6 - SENSITIVITY OF VIDS 
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Parameter Sensitivity in the Alternative Comparison Module  
While the default parameters in the AGM are unique to each ITS component deployed, the 
parameters in the ACM affect all final results. User inputs allow the development of more 
accurate local conditions; however, default values are available in the module. The user 
inputs are: 

 Value of time 

 Discount rate 

 Cost per gallon of fuel 

 Non-fuel operating costs  

 Global warming costs 

 Emissions cost 

 Accident costs 

 Noise damage costs 

 Planned deployment costs 

 Trip based costs 

Not all these parameters required local input. Some parameters, such as Noise damage, 
emissions, and non-fuel operating costs can be considered either standard costs or 
irrelevant to the module.  Parameters such as cost of fuel, cost of accidents, and the value 
of travel time; however, required ser inputs.  Table 4.7 compares the user defined values 
and default values in the ACM. Based on default ACM settings, the B/C ratio is estimated at 
5.85. Changes to value of time, accident costs, and fuel cost caused increase in the B/C 
ratio to 7.18. The table shows the impact of individual parameters as well as an overall 
effect of the changes.  
 
Value of Time  
The value of travel time had the greatest effect on the over benefits.  This parameter affects 
the calculation associated with both change in user mobility, which account for the largest 
percentage of benefits, as well as travel time reliability. Based on suggestions in the 
Sunguide report, minimum wage of $6.15 was used for in-vehicle auto costs and $60.00 for 
in-vehicle truck costs. In both cases, travel reliability cost, as is the case with the IDAS 
module, is estimated at three times those values. These changes increased benefits in user 
mobility to $78 million and travel time reliability to $7.6 million.  
 
Fuel Costs  
In the case of fuel costs, IDAS under-estimates the cost of fuel. Since fuel cost accounts for 
the second highest benefit associated with the module, updated fuel cost had to be inputted. 
A value of $2.00/gallon was used in the module, increasing the benefits from $40 million to 
$68 million, by the far the greatest percentage increase observed.  
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Safety Costs 
Accident with fatalities, with injuries, and with property damage only all make up the 
costs associated with safety. The Sunguide report suggested values for each of these 
cases that were all lower than IDAS default values. Accidents with fatalities were 
estimated at $1 million instead of the $2.3 million default, those with injuries were 
$25,000 instead of $50,760, and accidents with property damage only were valued at 
$2,500 instead of $2,824. These values reduced accident costs from $5.9 million to $2.5 
Million. 
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TABLE 4.7 - ALTERNATIVE PARAMETER COMPARISON 
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5.0 TCSP EVALUATION  

5.1. PROJECT DESCRIPTION 

The Florida DOT recently scheduled ITS deployments throughout the Tampa Bay area. 
These deployments sought to improve the efficiency and safety of the transportation 
network, while reducing its environmental impact and costs of infrastructure investment. 
These objectives were accomplished through the use of an incident management system 
and a regional multimodal traveler information system. In the case of Incident management, 
CCTV and TMC were used to develop an ‘Incident detection/verification’ component that is 
able to detect significant changes in traffic speed and investigate the causes. The regional 
multimodal traveler information system is supported by DMS and a TMC that disseminates 
useful information to travelers on the transportation network.  
 
Goals 
Through the use of IDAS, this project evaluated and quantified the benefits and costs of 
deploying ITS components in accordance with the actual FDOT deployment schedule. This 
evaluation focused on benefits associated with the goals listed below, as well as the use of 
IDAS as an effective tool for evaluation. 

 Improvement in the efficiency of transportation system 

 Reduction of the cost of infrastructure investment 

 Reduction of the impacts on the environment 

 Improvement in safety 

 Effectiveness of IDAS as an evaluation tool 

Hypothesis 
The implementation of appropriate ITS components can positively impact a transportation 
network. Since many of these benefits will not be realized in the near future, the use of an 
appropriate analysis tool can help evaluate ITS alternative early in the transportation 
planning process. 
 
Estimated Project Budget 
Total Project cost was estimated at $83.5 million. FDOT capital and O&M cost were 
estimated at $83,216,504.00, while $340,000 was budgeted for development of B/C ratio 
and the evaluation of IDAS as an appropriate tool. The $340,000 was granted to CUTR 
through the TCSP program and FDOT funding.  

5.2. PROJECT EVALUATION PLAN 

The primary goal of the project was to evaluate the benefits of developing ITS alternatives in 
quantitative terms. These potential benefits included the ability to improve the efficiency of 
the transportation system, to maximize use of existing infrastructure, to reduce impacts on 
environment, and to reduce costs of infrastructure investment.  
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IDAS was used to evaluate the benefits as it allows detailed evaluation of the transportation 
network before actual deployments were made. Performance measures were generated 
through comparison of various ITS options versus a control alternative. IDAS was able to 
quantify the benefits in terms of travel time reliability, fuel consumption, emissions, VMT, 
VHT, PHT, average speed, number of person trips, and number of accidents. 
 
This evaluation focused on identifying both the magnitude and the distribution of the costs 
and benefits of specific ITS projects, and on those aspects of the planning and 
implementation process that were useful to FDOT in deciding whether or not to implement 
similar strategies in the future. Thus, the evaluation focused on three different aspects of the 
project:  

 Process evaluation focused on the approach through which the cost-benefit 
analysis was developed and implemented.  

 Product evaluation focused on what was produced by the process.  A description of 
the ITS projects that can be implemented, and how it compared to FDOT’s present 
scheduled deployments was evaluated.  

 Outcome evaluation focused on determining the effectiveness of the project at 
achieving the defined transportation, community, and system preservation 
objectives. Travel time reliability (hours of unexpected delay) and fuel consumption 
were two key areas of interest. 

Process Evaluation  
The focus of process evaluation was on the development, implementation, and approach 
taken to perform Benefit/Cost analysis of the ITS alternatives considered. The process 
allows planners to evaluate the benefit of a wide variety of alternatives before any 
considerable financial commitments. Currently there are limited means of evaluating ITS 
deployments in this way. IDAS offers a robust format for this type of evaluation and was 
chosen as our analytical tool. As a result, process evaluation was limited to the structure of 
the software itself. To evaluate the effectiveness of IDAS as an analytical tool, Table 5.1 
highlights the relevant goals and objectives, performance measures, measurement 
methods, and data sources: 



 64

 

TABLE 5.1 - PROCESS EVALUATION 

Goals/Objectives Performance Measure Measurement Method Data Sources 

Used available data 
sources 
 

Type of Data  Type of data inputs required by 
IDAS Vs availability of data 

IDAS User Manual, 
FDOT Project Data 

Annual stream of costs Compare Default Vs User 
defined Vs Florida Specific 

FDOT, IDAS, and  
Available literature 

Developed Florida 
specific modules 

Value of ITS components 
parameters 

Compare default Vs local 
conditions 

FDOT, IDAS, and  
Available literature 

Saved time in evaluation 
process  
 

Time required to perform 
complete evaluation 
 

IDAS evaluation Vs traditional 
evaluation 

Project schedule, quarter 
reports 

Accurately predicted 
performance measures 
 

Value of performance 
measures 

IDAS output Vs local traffic 
modules 

IDAS output, local traffic 
assignment modules 

Provided user friendly 
interface 
 

User comfort level 
 

Feedback from user Quarter reports 

Ease of modeling 
deployment 

User feedback Quarterly reports Adaptability of IDAS 

Ability to reflect last 
minute changes 

User feedback Quarterly reports 
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Product Evaluation 
Product evaluation focused on what was produced by the implementation activity. A 
description of the project as it was actually produced or implemented served as an interim 
step in identifying the likely outcomes or impacts of the project. Table 5.2 outlines how the 
product evaluation was performed. 
 

TABLE 5.2 - PRODUCT EVALUATION 

Goals/Objective Performance Measure Measurement Method 
and Data Sources 

Project was innovative 
 

Something has been 
accomplished/learned that has not 
been done before (in Florida) 

User feedback, Quarterly reports 

Project Provided better understanding 
of IDAS 

Report able to highlight key terms 
and procedures 

IDAS Manual, user feedback 

Input parameters reflected Florida 
specific values 

Input parameters used IDAS Manual, Florida-specific 
IDAS Costs2 

Appropriate ITS components were 
used 

Appropriateness of FDOT Vs 
suggested deployments based on 
project goals  

IDAS Manual, FDOT project goals 

appropriate/accurate Cost data was 
used 

Annual stream of costs FDOT project data, IDAS Default 
equipment database, Florida 
specific equipment database 

Evaluated deployments were 
consistent with planned deployments 

Evaluated Vs planned deployments FDOT project data, User 
feedback 
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Outcome Evaluation 
Outcome evaluation focused on determining the effectiveness of the project at achieving 
particular transportation, community, and system preservation objectives, such as 
reductions in emissions or preservation of open space. The approach taken to measure the 
outcomes of the project is an analytical procedure that forecast the impacts of a project. In 
each case IDAS serves as the measurement method and allows a baseline Vs alternative 
comparison. Table 5.3 highlights the Goals/Objectives, Performance measures, and data 
sources used in the evaluation process. 
 

TABLE 5.3 - PRODUCT OUTCOME EVALUATION 

Goals/Objective Performance Measure Measurement Method  
and Data Sources 

Person-miles of travel per vehicle-mile 
of travel 

IDAS trip assignment  

Maintain or improve 
LOS/volumes/speed without new 
facilities 

LOS based on IDAS Control Vs 
ITS Alternative 

Improvement in the efficiency of 
the transportation system 

Hours of unexpected delay IDAS output variables 

Projected life-cycle cost savings IDAS Cost module 
Development of method for early 
evaluation of benefits related to ITS 
alternatives  

USER feedback 
Reduced cost of infrastructure 
investment 

Extern accident costs IDAS output variables 

Total VMT and VMT /person  IDAS output variables 
Total Fuel consumption IDAS output variables 
Criteria pollutants, greenhouse gas 
emissions 

IDAS output variables 

Reduced impacts on the 
environment 

Community impact (Noise) IDAS output variables 

Accident reduction  IDAS output variables 
Reduction in fatalities IDAS output variables 
Reduction in accidents IDAS output variables 

Improved Safety  

Reduction in PDO accidents IDAS output variables 
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6.0 CONCLUSIONS AND RECOMMENDATIONS 

Conclusions from this project were based on the evaluation of three key areas: 1) Evaluation 
of IDAS as an effective tool, 2) Evaluation of the projects considered and modeled, and 3) 
Evaluation of the performance measures and B/C ratios produced. Each area of evaluation 
was further subdivided into specific criteria based on the performance measures. 
 
Evaluation of IDAS as an Effective Tool 
IDAS proved to be an effective tool for the type of evaluation needed for the FDOT projects 
planned. While some inefficiency may exist for smaller projects where the availability of a 
smaller network data is limited, the overall evaluation of the model is positive. IDAS was 
able to use available data sources to accurately model Florida specific alternatives. With 
little training, it proved to be user-friendly in modeling and adapted to changes in time and 
location of ITS components developed by FDOT. IDAS was also a huge time saver in the 
evaluation process, especially when considering the nature of such a long term project.  
 

1. IDAS was successful in using available data sources to model ITS alternatives.  
 

The user inputs required to define the type, location, and cost of individual ITS 
components were all available in the project data provided to the research team. This 
included outputs from the local planning model (FSUTMS) such as node files, link files, 
and travel matrix files, detailed project timelines that established important deployment 
schedules, and cost estimates that helped to establish an accurate annual stream of 
costs.   
 
The types of data not readily available were related to user-defined parameters of ITS 
components. These required knowledge and experience with specific local 
components and their anticipated usage in the Tampa Bay area. Since the Tampa Bay 
area has no established parameters, some estimates had to be made.   

 
2. Depending on the network data available, IDAS may not be well suited for cases 

where deployments are over a relatively small area. 
 

While deployments were limited to Pinellas and Hillsborough counties, the network 
data available included data for all 5 counties in the area. This provided some degree 
of inefficiency during the IDAS traffic assignment procedures. Although the majority of 
the actual network was unaffected by deployments, IDAS performed its assignment 
procedures on all the links within the model.  While the performance measures went 
unaffected, the additional time necessary to run the much larger model, proved to be 
significant. Attempts to reduce the size of network model proved unsuccessful as the 
effort required to validate the changes to the model would have be considerable. IDAS 
may prove somewhat inefficient when the network data available is much larger than 
the deployment area, as in the type of cases expected in MPOs smaller local planning 
agencies. In theses cases the percent change in performance measures may not 
appear as significant as the change will be compared to a much larger overall value. 
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3. Florida-specific parameters were developed through the use of IDAS.  

 
While the default cost module did not accurately reflect the annual stream of costs 
associated with deploying ITS components, the use of “User-defined Costs” was 
enough to account for detailed representation of all costs. Instead of the $13 million 
estimated by the IDAS default module, detailed user-defined costs estimated $24.88 
million in annual stream of costs. Additionally, a Florida-specific cost module similar to 
the IDAS default structure was developed based on changes suggested in the Florida-
specific IDAS Costs2.  The $16.5 million in annual cost estimated by this Florida-
specific Cost Module was better than the default estimates but still requires more 
detailed research before a generalized module can be established. 
 
Appropriate ITS component parameters are necessary to accurately model Florida-
specific components. For this project, both DMS and VID parameters needed some 
adjustments to reflect the conditions expected in the Tampa Bay area. The default 
percentage of time that each DMS was disseminating useful information was thought 
to be too high. The default 9% was reduced to 2.5%, reflecting an average of ½ hour 
of actual dissemination. For VID components, the percent reduction in incident 
duration was also found to be too high. A Florida-specific value of 5% reduction was 
used instead of a default value of 9%. It is important to note that the development of 
accurate Florida-specific parameters can only be accomplished through the long term 
observation of the effect of these components. In the case of DMS, the values of the 
component parameters may change in the future based on the decision of FHWA and 
FDOT to more actively use DMS by showing Travel Times for several hours each day 
whenever there is not a higher priority message 

 
4. The evaluation process used by IDAS has the potential for considerable time savings.  

 
A significant potential for time savings is apparent if we consider the alternatives to 
using IDAS. To evaluate these deployments without IDAS, FDOT would have to wait 
for all scheduled ITS components to be deployed before doing a before and after study 
of the transportation network. This would be accomplished only after considerable 
financial commitment without fully realizing the benefits for many years. IDAS is able to 
perform its own traffic assignment and compare network performance measures that 
track the benefits associated with each ITS component. It also allows the development 
of an annual stream of costs associated with the deployment of each component.  The 
initial effort to develop a network model, however, was time consuming.  
 
The data gathering and network validation processes proved to be difficult due to a 
lack of familiarity in dealing with the FSUTMS and IDAS interface. This initial step was 
essential to the IDAS analysis process and numerous setbacks occurred as the 
research team invested considerable time into developing an appropriate network 
model that reflected the Tampa Bay area accurately. Outputs such as link files, node 
files, and trip matrix files were all edited and later converted to a format that IDAS 
could recognize. Additionally, FDOT project data such as cost and deployment 
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schedules all had to be consolidated and further processed before being used by the 
appropriate IDAS module. 
 
Once the initial data gathering process was completed successfully, IDAS did allow 
considerable time savings. The deployment of actual ITS components onto the 
network, development of local parameters, and finally running the benefits model were 
all relatively easy processes. Since the initial data gathering process can easily be 
transferred to other alternatives, the overall evaluation process will be relatively easy in 
the future.  
 

5. IDAS provided a user friendly interface. 
 

Although the data gathering process was quite extensive, IDAS provided a user 
interface that allowed for relative ease in developing appropriate alternatives. Because 
IDAS provides a robust platform to evaluate a wide variety of ITS alternatives, the data 
required by the modules can be quite extensive. Some considerable level of familiarity 
with the data sources was necessary to be able to further process the available data 
into acceptable formats. The local travel demand model (FSUTMS) had to be carefully 
developed with IDAS parameters in mind. It was necessary to use a FSUTMS 
conversion tool provided by FDOT to help identify some key aspects of the local model 
that needed attention. These included facility and area type nomenclature, V/C curves, 
and link files. Additional project data such as cost and deployment schedules were 
also converted to IDAS friendly formats.  
 
Despite the extensive data collection efforts, actual data imports were relatively easy. 
The user interface allowed the user to easily identify input parameters and develop 
user defined parameters when necessary. The process for the deployment of ITS 
components allowed a high level of control by the user. Exact locations and 
component parameters were easily edited to reflect Florida specific conditions without 
making the process too cumbersome. An analysis of ramp metering in the Tampa Bay 
area is presented in Appendix A of this report. IDAS is able to take the same network 
data and many of the parameters developed through this project, to easily calculate 
Florida specific Benefit/cost ratios. 

 
6. IDAS is able to adapt to the changes expected during the regular course of the 

planning process.  
 

During the regular course of the planning process, changes are inevitable. IDAS is 
able to easily adapt to the type of changes we can expect during this stage of the 
process. Changes can be made to the module with very little effort as the user is able 
to return to any module and revise specific details at any time. The affect of these 
changes however, may vary considerably depending on its nature. Changes that affect 
network parameters or performance measures require additional traffic assignment, a 
process that can take as much as 7 hours of IDAS run time on a network of this size.  
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Changes in the Alternatives Comparison Module do not require much effort and their 
effect on the resulting B/C ratio is immediate. These changes have no effect on 
performance measures or the network parameters. They typically include changes 
related to the cost associated with individual performance measures such as the value 
of time, cost of fuel, and emission cost per ton of pollutant. Changes in the cost 
module also require little effort. Changes associated with cost also have no effect on 
performance measures or network parameters. Changes in the equipment database or 
with user-defined costs are reflected immediately in the final benefit summary.  
 
Other changes however, can require some substantial effort. Changes in any of the 
other modules will require a complete new traffic assignment. Most of these changes 
however, are impractical to expect. Most network modules are standard and changes 
in related travel matrix, link, or node files are not practical. Most of the changes related 
to the planning process are associated with deployment locations and schedules 
reflected in the Alternative Generator module. Although each set of these changes 
required a new traffic assignment, the effort required to reflect each change was 
minimal.  

 
Evaluation of Projects Modeled   
As the use of ITS components to solve our transportation issues expand, so does the need 
for better evaluation procedures. Planners must be able to develop models that reflect local 
deployment conditions and accurately assess the annual stream of costs. This project was 
both informative and innovative in accomplishing these goals. User-defined costs were 
developed through project level data made available by the FDOT. Input variables and 
changes that were found to be necessary were easily identified and will add to the general 
body of knowledge in this area.  

 
1. IDAS allowed the assignment of Florida-specific values for input parameters 

associated with the ITS components deployed.  
 

While IDAS provided a robust platform capable of modeling a wide range of 
alternatives, default values did not always reflect local conditions. Default values 
corresponding to national averages often overestimate the changes in performance 
measures. This over-estimation could easily lead to highly inflated benefits that can 
mislead planners in their decision making process.  
 
Within the alternative generator module, IDAS allowed the user the freedom to identify 
input parameters that needed adjustments based on local conditions. In the case of 
DMS, the average daily time signs were expected to be disseminating useful 
information was reduced from 9% to 2.5%. This corresponds to a reasonable 
anticipated use of DMS in the Tampa Bay area. While this lower value proved to better 
estimate local conditions, the absence of actual local data limits the effectiveness of 
the module. More detailed research into ITS components attributes may be necessary.  

 
2. While default equipment database proved unreliable, user defined costs allowed 

accurate cost estimates 
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The cost module used by IDAS allowed flexibility in the approach taken to estimate 
annual stream of costs. In this project, the default equipment database was replaced 
with costs developed through user defined inputs. As was the case with component 
parameters, the equipment database relied on cost data based on national averages 
derived from a variety of sources. These values do not reflect the cost of deployment 
in the Tampa Bay area. The availability of detailed project data made user-defined 
costs a more valid approach.  
 
A comparison of user-defined and default costs highlighted the drastic differences in 
the two approaches. Default costs estimated at $13million, were almost twice as much 
as user-defined costs.  After changes to the equipment database were made based on 
Florida-specific IDAS Costs2 the estimated value was reduced to $10 million. While 
this number was significantly less than default values, it still did not estimate local cost 
adequately.  

 
3. The approach taken to evaluate FDOT plans was innovative and informative 

 
Currently, there are only a few case studies on the evaluation of ITS alternatives using 
IDAS. Within Florida, this project is the first to be evaluated for the possible benefits of 
deploying specific ITS components. While the evaluation itself may not affect aspects 
of already planned deployments, it offers important details about how IDAS works and 
how it can be used in the future to estimate benefits.  

 
Evaluation of Final Results 
IDAS was used to evaluate the main objective of the project, namely, estimating the impact 
of scheduled deployments on the Tampa Bay transportation network and developing an 
appropriate B/C ratio. The deployment of an incident management system and a regional 
multimodal traveler information system was aimed at improving in the efficiency of the 
transportation system, reducing costs of infrastructure investment, reducing the impact on 
the environment, and improving overall safety. In IDAS’s estimation, these deployments 
would help achieve the objectives desired. 
 

1. IDAS significantly improved the efficiency of the transportation system 
 

The improvement in the efficiency of the transportation network can be measured by 
tracking changes in vehicle miles of travel, vehicle hours of travel, average speeds, 
and hours of unexpected delay. Based on IDAS traffic assignments, before and after 
ITS deployments, no changes in Vehicle Miles of Travel, Vehicle Hours of Travel, or 
Average speeds were recorded. The change in hours of unexpected delay, however, 
showed the highest increase of all performance measures.  

 
The Tampa Bay network showed a total 2.4% decrease in hours of unexpected delay. 
This accounted for an estimated $7.6 million in Travel-Time reliability benefits, and $78 
million in user mobility benefits. Together these account for 48% of the total estimated 
benefits.  
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2. A significant reduction of the impact on the environment was evident through reduced 

levels of gas emission and fuel consumption. 
 

The environmental impact of ITS deployments can be observed most easily in the 
observed reduction in fuel consumption and emission of some key gases. The 
reduction of gas emissions was evident in the tons of emissions of HC/ROG, CO, and 
NOx. These reductions account for an estimated $21 million in benefits. The biggest 
benefit, however, come from the reduction in fuel consumption. Fuel consumption was 
reduced by a total of 102,681 gallons/day, amounting to about a 2.1% reduction. This 
totals $68 million in benefits annually, about 38% of the total benefits. 

 
3. Some Improvements in safety were realized  

 
The safety improvement of transportation networks are directly linked to the number 
and type of accidents. Accident types include those with fatalities, those with injuries, 
and those with personal damage only (PDO). Based on results from the IDAS safety 
module, accidents with fatalities were reduced by 0.7%, while accidents with injuries 
and POD showed no change. This resulted in an estimated annual benefit of $3.5 
million in both internal and external costs.  

 
Recommendations 
In general, IDAS has proven to be an effective tool in the evaluation of benefits and costs 
associated with the deployment of ITS components. It was able to model ITS deployments 
scheduled by the FDOT over the next few years and provided useful insight into the benefits 
of these programs. While successful in showing the ability of the deployments to accomplish 
their goals, the project highlighted some key areas that require additional research and 
development if full advantage is to be taken of IDAS’s capabilities.  
 

1. A better effort to take full advantage of all of IDAS’s capabilities should be made. The 
evaluation for this project only took into account alternatives that were already in 
progress or planned for the near future. The actual impact on current plans was 
minimal, although future plans for ITS deployments may benefit. Planning 
organizations may find considerable benefit is using IDAS to help develop better 
deployment guidelines. Some of these guidelines can focus on : 

 
a. The impact of deployment schedules on the overall benefit to the network. By 

varying factors such as order and timeframe of deployments, an understanding of 
how the benefits to the transportation network can be maximized. 

b. Identifying the best type of components to pursue, and locations that will most 
benefit from their deployments before any financial commitment to these 
projects.  

 
2. To help with better local planning, additional research in the development of local input 

parameters for components is a necessity. IDAS default values are based on national 
averages and do not always reflect the impact of ITS components in the Tampa Bay 
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area. As shown in our sensitivity analysis, a relatively minor increase in a specific user 
parameter can result in as much as $75 million in increased annual benefits. When the 
percent time a DMS was on and disseminating information was increased by a ½ hour, 
the benefits associated with the reduction in hours of unexpected delay rose from 
$178.5 million to almost $256 million. Clearly, having accurate local input parameters 
will have some substantial positive effects on the validity of these models.  

 
The development of accurate input parameters can only be accomplished through the 
long term observation of the effect of these components after their deployment. It may 
be beneficial to pursue before/after studies of ITS components on either components 
deployed within the Tampa Bay area, or regions with similar network properties. 
Because user response to ITS components change over time, it may also prove 
beneficial to develop guidelines for estimating these parameters in the long term. This 
type of data will help refine the evaluation process in the future.  

 
3. The cost module used by IDAS leaves a lot to be desired. While the development of 

detailed user-defined costs was possible in this project, it may not always be a realistic 
approach. In cases where an alternative is being evaluated early in the planning 
process, detailed cost data will not be available. In such cases, an equipment 
database that reflects local conditions will be necessary.  

 
The default equipment database used by the cost module to develop its cost estimates 
underestimated deployment costs by about $12 million. This amounts to about 50% of 
the $24.8 million estimated by FDOT. The Florida-specific costs developed for IDAS 
does a better job but still does not account for about 33% of actual costs. Further 
development in this area is needed.  

  
4. IDAS showed that ITS components can have an acceptable B/C ratio to pursue similar 

alternatives in the future. Over $178 million in annual benefits was estimated from an 
annual investment of only $24.8 million. These benefits included $3.5 million in safety 
improvements, over $21 million in external environmental benefits, $68 million in fuel 
consumption reduction, and almost $85 million in total benefits related to reduction in 
hours of unexpected delay.  

 
With such a high return on investment, planning organizations should look more to ITS 
components as a viable solution to address our transportation needs. These relatively 
inexpensive approaches can be extremely beneficial to the transportation network 
user. 
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APPENDIX - RAMP SIGNALING 
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ACTUATED RAMP SIGNALS ON I-275  
IN HILLSBOROUGH COUNTY 

 
 
 
BACKGROUND 
 
The Center for Urban Transportation Research (CUTR) at the University of South Florida 
(USF) conducted cost-benefit analysis for ramp signals along I-275 in Hillsborough County. 
ITS Deployment Analysis System (IDAS) was used to conduct this ITS (Intelligent 
Transportation Systems) cost-benefit analysis. It was designed to assist public agencies and 
consultants in integrating ITS in the transportation planning process. IDAS offers the 
capability for a systematic assessment of ITS with one analysis tool.  
 
Study Area 
This memorandum evaluated the costs and benefits associated with the deployment of 
Actuated Ramp Signaling along I-275 within the Hillsborough County area of I-275.   The 
ITS components evaluated in this memorandum were deployed along the section of I-275 
between I-4 and I-75. Ramp signals were deployed on all on-ramps in the south bound 
direction from Fletcher Avenue to MLK Boulevard, approximately 6.072 center lane miles, 
and in the northbound direction from Floribraska Avenue to Bearss Avenue, about 8.094 
center lane miles.  
 
 
ANALYSIS OVERVIEW 
 
IDAS is an ITS sketch-planning analysis tool that can be used to estimate the impacts, 
benefits and costs resulting from the deployment of ITS components. IDAS is capable of 
analyzing over 60 different ITS components by evaluating the annual stream of costs 
associated with each new ITS components, as well as their effect on a variety of 
performance measures.  These performance measures include user mobility, travel 
time/speed, travel time reliability, fuel costs, operating costs, accident costs, emissions, and 
noise. They reflect changes in travel characteristics after each ITS deployment and, by 
reducing their effect to appropriate monetary values, can be compared to the cost of 
deploying the ITS components to produce a benefit/cost ratio. 
 
IDAS Evaluation Procedure 
Given the large number of components and diverse performance measures that may be 
impacted by individual alternatives, IDAS relies on five different analysis modules to provide 
a comprehensive analysis of the impacts and costs of using them:  

 An Input/Output Interface Module (IOM);  
 An Alternatives Generator Module (AGM);  
 A Benefits Module;  
 A Cost Module; and  
 An Alternatives Comparison Module (ACM).  
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Typically, IDAS analysis begins with local travel demand data. It is used by the Input/Output 
Interface Module to develop the transportation network and travel demand characteristics 
necessary to generate the control alternative and market sectors used as the baseline for 
comparison.  
 
The Alternative Generator Module (AGM) can then be used to develop ITS deployment 
alternatives that can be compared to the control alternative. To accomplish this comparison, 
each alternative is passed through both the cost module, where the cost of each deployment 
can be calculated, and benefit module where the impact of individual deployments is 
estimated through performance measures. Specific values are attached to each measure 
and the alternative comparison module can be used to compare the difference between the 
control alternative and an ITS deployment alternative. The ratio of benefits due to changes 
in performance measures, and cost attributed to the specific deployment, is the B/C ratio. 
 
ACTUATED RAMP METERING IN TAMPA BAY  
 
A local transportation network was developed through data outputs from the Tampa Bay 
travel demand model (FSUTMS). These included physical network data such as Node files 
and Link files, as well as travel characteristics such as travel matrix data files and turn 
prohibitor files. These files all helped to define the location of roads on the network, as well 
as characteristics such as type of facility, average speed and capacity, market sectors, and 
local travel patterns. These characteristics served as a baseline for comparison called the 
control alternative.  
 
Generating Local ITS Alternatives  
To evaluate the effect of ITS components, changes are made to the control alternative 
through the Alternative Generator Module (AGM), and the performance measures are 
compared. The AGM provides the user with the most interaction within IDAS. It provides a 
graphical interface with the transportation network, allowing the user to specify detailed 
deployment parameters such as the location and attributes of each component, schedule of 
deployments, and a full listing of equipment used during deployment. This module produces 
the actual ITS improvements that will be passed on to the Cost Module and Benefits 
Module.  
 
Actuated ramp signals were deployed along the I-275 corridor as stated in Table 1. In the 
southbound direction, seven on-ramps were equipped with actuated ramp signals. The 
entire stretch of roadway south of Fletcher Avenue, up to just past MLK Boulevard, was 
highlighted and designated as affected freeway links in the module. In the northbound 
direction, eight ramps were equipped and the affected stretch of roadway extended from 
Floribraska Avenue to just past Bearss Avenue. In each case, components were deployed 
based on a 2008 mid-year construction and 2009 construction completion schedule.   
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Table 1. Ramp Meter locations 

Southbound on I-275: Northbound on I-275: 
Fletcher Avenue 
Fowler Avenue 
Busch Boulevard 
Bird Street 
Sligh Avenue 
Hillsborough Avenue 
MLK Boulevard 

Floribraska Avenue 
MLK Boulevard 
Hillsborough Avenue 
Sligh Avenue 
Busch Boulevard 
Fowler Avenue 
Fletcher Avenue 
Bearss Avenue 

  
 
Local Cost Module  
The IDAS cost module was responsible for estimating the annual stream of costs required 
for each ITS improvement, using both default and user-defined equipment and integration 
cost. These costs can be selectively updated to reflect locally derived information. The 
estimated cost was used to develop a B/C ratio by comparing it to the evaluated benefits 
derived in the benefit module.  
 
For this memorandum, two approaches were used to estimate costs. IDAS default 
equipment inventory provided general costs associated with ramp signals. These costs were 
limited to ramp signal equipment and loop detectors. Based on these default values, IDAS 
estimated an average annual cost of $441,266.  
 
The second approach relied on user defined costs developed through actual FDOT project 
data. This approach accounted for the ramp signal system as well as field communication 
hardware, training, training and integration, and ramp reconstruction of five (5) ramps, as 
well as design, maintenance of traffic (MOT), construction engineering and inspections, and 
a 15% contingency. As shown in Table 2, this approach accounted for actual project level 
costs with a grand total of $2,797,875. This amounted to an annual average cost of 
$583,349. 
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Table 2 FDOT project costs 

ITS Component  Equipment 
Life (yr) Total 

Ramp Signaling System, including ramp signal assembly, signal 
displays, controller, cabinet, detection and optimization – Total 15 
locations Southbound and Northbound On-ramps* 

20 $750,000 

Field Communications Hardware - Total 15 locations**   
Subtotal 20 $975,000 
Training, Testing, Documentation, Integration (10%)   
Subtotal 100 $1,072,500 
Ramp Reconstruction - Total 5 ramps   
Subtotal 100 $2,072,500 
Design (8%) 100 $165,800 
Maintenance Of Traffic (5%) 100 $103,625 
Construction Engineering And Inspection (7%) 100 $145,075 
Contingency (15%) 100 $310,875 
Grand Total  $2,797,875 

 
Local Benefit Module 
The objective of the IDAS benefits module is to estimate impacts resulting from the 
deployment of ITS components. These impacts are quantified using various performance 
measures of travel time, travel time reliability, throughput, safety, emissions, energy 
consumption and noise. IDAS performed its own traffic assignment on the network and 
compared the updated data set representing the ITS option and the unmodified data set 
representing the control alternative, to generate the difference in performance between the 
two scenarios. The performance statistics are then passed on to the alternatives comparison 
module where values are attached to the changes in the various measures.  
 
In the case of ramp meters, the capacity of on-ramps and the related freeway system is 
directly affected. In general, a 50% reduction in ramp capacity is experienced after 
deploying actuated ramp signals. The freeway system however, typically experiences 
between 5% and 22% capacity increase. The IDAS default capacity increase of 13.5 % was 
used for this memorandum.  
 
The impact of the freeway capacity increase was reflected in the performance measures 
shown in Table 3. While most performance measures were affected, significant benefits 
were evident in two areas: the reduction of total number of accidents (fatal, injury, and PDO) 
and the reduction of total hours of unexpected delay. In one case a negative impact on the 
network was observed with a net increase in Carbon Monoxide emissions. 
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Table 3 Summary of Performance Measures 
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The performance measures also highlighted some key differences in the impact of ramp 
signals on auto vehicles compared to trucks. In contrast to the auto sector, the truck sector 
experienced some negative impacts after the deployment of ramp meters in the areas of 
vehicle-hours traveled, person-hours traveled, and hydrocarbons and reactive organic gas 
emissions. In each case an increase was observed. Similarly, the auto sector experienced a 
negative impact as its fuel consumption rates increased while the truck sector experienced 
reduced consumption rates. These differences may be important factors when considering 
future ramp signaling deployments 
 
Based on the performance measures developed by the benefits module, monetary values 
were established through the ACM. This module estimated the cost of specific measures 
based on local conditions. Using the change observed for that performance measure, the 
ACM can calculate the overall benefit of the change from the cost associated with it. In the 
case of travel time reliability, every hour of reduced unexpected travel delay amounts to 
$18.45 in benefits. Table 4 highlights some key changes in the ACM used to reflect local 
conditions.  
 
 

Table 4 ACM Project Values 

Description Default Values Project Values 
Value of time 
 *In vehicle auto costs ($/HR) 8.50 6.15 
 *In vehicle commercial truck cost ($/HR) 20.80 60.00 
 Auto travel time reliability ($/HR) 25.00 18.45 
 Truck travel time reliability ($/HR) 62.40 180.00 
    
Vehicle costs 
 Fuel Costs ($/gallon) 1.21 2.00 
 *Auto Non-fuel costs ($/mile) 0.034 0.061 
 *Truck Non-fuel costs ($/mile) 0.1 0.245 
    
Safety costs 
 *Accidents with Fatalities ($) 2,317,398.00 1,000,000.00 
 *Accidents with Injury  ($) 50,760.00 25,000.00 
 *Accidents with Property damage only  ($) 2,824.00 2,500.00 
    
* These values are from the Sunguide Report3 
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RESULTS  
 
With the average annual costs estimated at $583,349.00 and average benefits at 
$5,216,832.00, IDAS estimates a final B/C ratio of 8.94. This ratio describes the value of 
benefits expected for each dollar spent on deploying the given ITS components. Table 5 
provides a summary of the four main areas of benefits (User Mobility, Travel Time, Costs to 
the user and External Costs), the average costs, and the B/C comparison.  
 
Travel time reliability and internal accident costs are estimated to have the most significant 
positive impact. Together they account for over 67% of the total benefits with travel time 
reliability accounting for $1.8 million in benefits and accident costs accounting for the 
remaining $1.7 million. CO emissions are the only negative impact on the network with 
$180,143 in dis-benefits to the network.  
 
Table 5 also provides a comparison of IDAS default cost vs. FDOT-based project costs. 
IDAS underestimates the average costs by almost 25% by not accounting for almost 
$142,000 annually. The FDOT project costs give a more realistic B/C ratio of 8.94. 
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Table 5 Benefit and Cost Summary 

 
 

 




