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EXECUTIVE SUMMARY

With Southern California being home to the two busiest and fastest-growing ports in 
the United States, the freight industry’s demand for truck-only toll lanes may be of great 
interest to transportation agencies as they are concerned with safety, traffic flow, and 
traffic demand. This study evaluates the demand for truck-only toll lanes in Southern 
California freeways with owner–operator truck drivers. The study implemented the 
stated preference survey method to estimate the value placed on time, reliability, and 
safety measures by owner–operator truck drivers regarding travel routes by using 
various scenarios geared towards assessing the values. The project team met face-
to-face with owner-operator truck drivers to collect data using the structured survey 
forms and collected complete sets of 31 surveys near the Ports of Los Angeles and 
Long Beach to understand the drivers’ perspectives regarding truck-only toll lanes on 
Southern California freeways. 

The responses showed that owner–operator truck drivers are willing to take the truck-
only toll lanes on average of 75.27% across scenarios having different route choice 
characteristics. The tolerated toll fees that respondents are willing to pay in average 
range from $4.40/hr to $30.97/hr during weekdays, while those fees in average range 
from $4.40/hr to $30.48/hr during weekends. The tolerated average toll fees are $13.77/hr 
and $12.82/hr for weekdays and weekends, respectively. The highest toll fee per mile on 
any day that drivers are willing to pay when the main factor being compared is the value 
of time is $0.31/mile or $18.35/hr. The toll fees for the reliability and safety measures 
are $0.30/mile or $8.94/hour and $0.22/mile or $11.01/hr, respectively. The difference in 
values for all three measures are negligible between weekdays and weekends. 

The analysis results showed that owner–operator truck drivers are not willing to pay toll 
fees for the routes used in two comparisons out of six comparisons despite sharing a 
common origin and destination. The rational is that  they consider tradeoff between VOT 
and safety measures. However, it is conclusive that owner–operator truck drivers are 
willing to pay toll fees for the routes used in four comparisons  out of six comparisons, 
despite sharing a common origin and destination. The reason is that the routes considered 
in the comparisons are more important than measures considered for their route choice 
decisions. The routes used in four comparisons include the routes from Port of Long 
Beach to Compton on I-710, Port of Long Beach to Van Nuys on I-405 with VOT and 
VOR, Port of Long Beach to Van Nuys on I-405 with VOR and safety measures, and Port 
of Los Angeles to San Diego on I-5 with no differences among the measures considered. 
The highest toll fee per mile on any day that drivers are willing to pay when the main 
factor being compared is the value of time is $0.31/mile or $18.35/hr. The costs for 
the value of reliability and safety measures are $0.30/mile or $8.94/hr and $0.22/mile 
or $11.01/hr, respectively. The difference in values for all three measures is negligible 
between weekdays and weekends. 

When using the value of reliability as a key comparison factor, the results indicate that 
drivers value reliability similarly to the way they value safety when measured in toll fee 
per mile. However, when measuring in toll fee per hour, drivers’ value for safety is more 
than twice as great as their value for reliability. Of the three key comparison factors, in 
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terms of toll fee per mile, drivers are least willing to pay for toll fees when using the value 
of time as a key comparison factor and most willing when considering safety measure to 
be the key comparison factor. In all cases, drivers’ subjective value of the safety measure 
outweighs their value of reliability and time. It was also found that participants deemed 
it unlikely that their clients would recompense their toll fees. Respondents alleged that 
most owner–operator truck drivers were already burdened with the increasing costs of 
regulations and cannot afford toll fees under the current pricing system. These results 
are meaningful for legislators and transportation agencies as the behaviors and route 
choice characteristics of owner–operator truck drivers help them better understand the 
utility and demand for truck-only toll lanes.
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I. INTRODUCTION

The U.S. highway system comprises approximately 3.9 million miles of highways, 
including high-capacity, multilane freeways, urban streets, and unpaved rural roads. 
The nation’s highway system also carries approximately 29% of all intercity ton–miles 
of freight, which generates 75% of intercity freight revenue. Depending on the truck 
size, ownership, and use, the truck population is diverse and can cause severe traffic 
congestion. For example, truck transportation from the Ports of Los Angeles and Long 
Beach is often bottlenecked due to the heavy traffic demands and limited road capacity. 
Shipper responses to travel cost, reliability of on-time arrival, comfort, convenience, 
safety, and ownership are important to understand shipper behaviors with respect to 
these parameters, which will aid in developing appropriate strategies and incentives for 
better managing shared systems.

More importantly, the economic feasibility study for a truck-only toll lane is useful in 
determining whether truck-only toll lanes can be built and how much economic worth 
can be obtained if the consumed resources are invested in other development projects. 
Therefore, it is vital to evaluate various factors with equal criteria and methods to ensure 
impartiality. At present, when administering federal aid funds, the Federal Highway 
Administration requires a feasibility study including benefit–cost analysis, non-monetary 
but quantifiable considerations, non-quantifiable considerations, and base case and 
sensitivity analysis. 

In conducting the feasibility study, a value of time (VOT) for truck travels is one of the critical 
factors among various cost and benefit items for the economic feasibility study of a truck-
only toll lane. The VOT is defined as a monetary value that travelers are willing to pay to 
reduce travel time. The estimation methods for VOT vary depending on the researchers. 
Most of the methods are classified by travel purpose. Some of them are also classified by 
income, cost function, utility function, and mode choice. Various estimation methods are 
available in the literature; however, the wage rate (WR) method and the marginal rate of 
substitution (MRS) have been adopted for the estimation of VOT. 

The VOT using the WR method has been calculated in the existing studies with the 
regular wage rate of drivers for both personal and truck travels. However, the WR method 
has raised some problems in estimating the VOT because there is a difference between 
the wage of truck operators and the value of goods being transported. The difference 
between the value of goods and the wage of truck operators is the basis of estimating 
the VOT. To overcome the drawbacks of the WR method, several studies have recently 
started to pay attention to the MRS method. The stated preference (SP) method is a 
technique that uses individual respondents’ statements about their preference in a set of 
transport options to estimate utility functions.  

A route choice preference study used in this research is one of the demand analysis 
processes which determines the number or percentage of preferences between truck 
routes indicated by owner–operator truck drivers. The selection of truck routes is 
significantly complex, depending on factors such as the owner–operator truck driver’s 
income, the availability of transit service, and the relative advantages of each mode in 
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terms of travel time, cost, comfort, convenience, and safety. Therefore, owner–operator 
truck drivers’ route choice valuations developed in this research attempt to replicate the 
relevant characteristics of the truck operators, the transportation system, and the trip 
itself to obtain a realistic estimate of the number of trips by each mode for each zone. 
The value placed on travel time  of trucks, which constitutes a considerable portion of 
the benefit items in the economic feasibility study for a truck-only toll lane, needs to be 
validated by going beyond a typical academic discussion. 

This research is implemented based on the PI’s recent Caltrans project that developed a 
full research design for the subject matter. The project team designs and collects stated 
preference  survey data from truck drivers, specifically those who are owner–operator 
truck drivers and whose origin is the Port of Long Beach or the Port of Los Angeles, 
when they are deciding which route to take. The purpose of this SP survey is to evaluate 
the average value of travel time, value of travel reliability, and value placed on safety 
measures from a representative sample of owner–operator truck drivers. 

The main objective of this research is to implement field surveys using the stated preference 
method to examine the value of travel time, value of travel reliability, and safety measures 
of owner–operator truck drivers’ travel, and finally to present more comprehensive shipper 
responses to travel time reliability than those available in existing studies. The findings 
can be used in assessing the economic feasibility of a truck-only toll lane development 
associated with truck traffic patterns. Understanding the difference between the value 
of goods and the wage of truck operators is critical for developing new strategies and 
incentives for the transportation agencies to better manage the highway systems. 
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II. LITERATURE REVIEW

The project team has completed a critical literature review and summarized key information 
to show how the existing studies relate to the project work. Kawamura (2000) performed 
a comparative analysis for choosing toll-free roads and toll roads considering different 
characteristics such as the business type and the shipment size. Small (2005) studied 
different approaches for computing VOT, while Li et al. (2010) discussed a hypothetical 
bias choice and willingness to pay. The findings resulted in a significant impact in the real 
market. Another study surveyed route choice characteristics using the SP method related to 
VOT in major U.S. and Canadian highways in Texas, Indiana, and Ontario (Sun et al. 2013). 
The study found that there are significant differences in the route choice decision-making 
process in the various driver segments, and that these decisions are affected by multiple 
factors beyond travel time and cost.

Table 1 tabulates a summary of related studies for estimating VOT and VOR by nation. 
Small et al. (1999) presented the valuation of travel-time savings and predictability in 
congested conditions for highway user-cost estimation. Lam et al. (2001) conducted a value 
pricing experiment on actual behavior of commuters on State Route 91 in Orange County, 
California which helped calculate the value of time and reliability. Zamparini and Reggiani 
(2007) conducted a meta-analysis of empirical studies and found the value of travel time 
savings from a theoretical and empirical viewpoint. 

Brownstone and Small (2005) conducted two road pricing demonstrations in Southern 
California in order to calculate the value of time and reliability. Carrion and Levinson (2013) 
conducted research with a GPS-based experimental design that shows drivers’ route choices. 
Kawamura (2003) investigated commercial vehicles in urban areas and their implications for 
perceived benefits created by congestion pricing objects helped estimate the value of time. 
Small et al. (2005) conducted a study investigating the distribution of motorists’ preferences 
and found the travel time and reliability. Miao (2014) carried out an investigation where the 
marginal monetary benefits and costs were examined for reduced and prolonged freight 
transportation time on highways, and that study revealed many aspects of the value of time 
in the trucking industry. 

Tilahum and Levinson (2007) compared the value of time between people who arrived at their 
destination as planned and those who arrived late. Sheikh et al. (2014) examined travelers’ 
willingness to pay for the I-85 express lanes in Atlanta, Georgia. Ehreke et al. (2015) relied 
on the German Federal Ministry of Transport and Digital Infrastructure reliability study in 
finding the value of time. The German study collected data through a stated preference 
method. Alvarez et al. (2007) conducted a study using the stated preference method to 
evaluate the transport policies and investment decisions. The study found the connection 
between transport policies in a parallel road network and value of time. Asensio and Matas 
(2008) evaluated commuters’ valuation of travel time variability. 

Kawamura (2000) found that for-hire trucks tend to place greater value on time than private 
trucks. In addition, the results indicated that companies that pay drivers an hourly rate 
tended to have a higher value of time than companies that paid drivers in commission. 
This study used the stated preference method to determine the value of time in a given 
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traffic context characterized by a parallel road network. The results indicated that the value 
of time was higher than usual in Spanish-speaking drivers demonstrated a trend of project 
evaluation. In addition, two cases were developed to illustrate the relevance of the value of 
time, where the first related pricing policies of a motorway competing with a trunk road and 
the second established the minimum amount of traffic that justified the replacement of a 
single carriageway by a dual carriageway. Also using the stated preference method, Asensio 
and Matas (2008) found that respondents value travel time variability 2.4 times more (on 
average) than travel time savings. It was also found that the time at which work starts has 
significant effects on the value of travel time variability. 

Table 1. Cases of VOT Estimation by Nation 

Nation Reference Method Data/Year Variable
VOT (USD/hr unless 

otherwise stated)
USA Kawamura 

(2000)
MRS SP 

1998/99 
Transport time, 
toll

$23.40–26.80

Carrion and 
Levinson 
(2013) 

MRS 2012 Travel time, toll cost $7.30–7.92

Brownstone 
and Small 
(2005)

MRS RP 2005 Traveler, toll, travel time $20.00–40.00

Lam and 
Small (2001)

WR Loop data 
2001

Travel time, time of day $22.87

Liu et al. 
(2004)

LM
(mixed)
(MRS)

Loop data 
2001

Travel time, toll, distance $12.81

Liu et al. 
(2007)

LM
(mixed)
(MRS)

Loop data 
2001

Traveler choice, travel 
time

$6.82–27.66

Ghosh (2001) LM SP/RP 2001 Distance, toll, travel time $20.27
(varies with type data)

Small (2005) MRS RP/SP 2005 Travel time, toll RP: $21.46
SP: $11.92

Krause (2012) VOT cap 
procedure 
(new method)

GPS 
longitudinal 
2012

Cost of trip, duration, route 
choice

$8.34 

Cirillo and 
Axhausen 
(2006)

LM (mixed) SP 2006 Travel time, travel length, 
mode of travel

$12.00

Hossan (2016) Logit model
(mixed)

SP 2016 Out of pocket monetary 
cost, trip length, travel 
time

$10.68 

Miao (2014) MRS SP 2013 $54.98 

FHWA (2002) 2005 Unexpected delays, 
shipment

$25–200 

Kawamura 
(2000)

Logit model 1999 Shipment size, business 
type

$23.4 

Calfee and 
Winston 
(1998)

Logit model SP 1998 Transport time, 
toll

$3.88 
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Nation Reference Method Data/Year Variable
VOT (USD/hr unless 

otherwise stated)
Tilahum and 
Levinson 
(2007)

MRS SP 2006 Toll, departures, delays $9.54–25.43 

USA Levinson and 
Sunalkoski 
(2003)

Tobit model SP 2003 Truckload, toll $49.42 

Wang (2014)
LM

GPS 2014 Travel time, toll rates, 
reliability

Peak: $25.15 
Off peak: $19.44 

Zamparini 
and Reggiani 
(2007)

WR 2007 $23.29 

Sheikh et al. 
(2014)

MRS SP 2014 Travel time, toll $36.00 

Georgia SRTA 
(2006)

SP 2006 $21 

Wolff (2014) Analyze 
driver

2005–2008 Driving speed, gasoline 
price

$11.52

ODOT (2004) WR Average 
wage,
Fringe cost
2003

Light truck: $18.92 
Heavy truck: $25.49 

Australia Li et al. (2010) Scheduling 
model

SP/RP 2010 Tolls, delays, travel time $30.04 

Puckett et al. 
(2007)

LM SP 2007 $31.87–63.75 

France de Jong et al. 
(2001)

MRS SP/RP
1999/2000

Transport cost, transport 
time, probability of 
delay, 
frequency of 
shipment, etc.

Hire and reward: 
$29.00–60.00FF
($4.92–10.18)

Meunier and 
Quinet (2015)

2010 32.7 euro/hr
($36.50 USD/hr)

Germany F.B.T.C. 
(1999)

MRS SP 
1999

Transport cost, transport 
time

$21 USD/hr

Ehreke et al. 
(2015)

MRS SP 2015 Distance, travel time 8.38 euro/hr
($10.44 USD/hr)

Japan KOTI (1999) WR Average 
wage,
fringe cost 
1996

Small truck: 90 yen/min
($48.60 USD/hr)
Large truck: 101 yen/min
($54.60 USD/hr)
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Nation Reference Method Data/Year Variable
VOT (USD/hr unless 

otherwise stated)
Spain Alvarez et al. 

(2007)
MRS  SP 2007 Passenger vehicle: 

31.74 euro/hr
($35.43 USD/hr)
Freight vehicles: 64.10 
euro/hr
($71.54 USD/hr)

Asensio and 
Matas (2008)

MRS SP 2008 Travel time, travel cost 14.10 euro/hr
($15.74 USD/hr)

Sweden Lei (2011) Logit model 2011 Travel time, distance, toll Work trips: 
176 SEK/hr
($18.54 USD/hr)
Other trips:
184 SEK/hr
($19.39 USD/hr)

 
Netherlands

de Jong 
(2007)

MRS SP/RP 2010 Transport cost, cargo 
component

Container 2-40t truck:
59 euro/hr
($65.85 USD/hour)
Non-container:
(2 – 15t truck)
23 euro/hr
($25.67 USD/hr)
(2 – 40t truck)
44 euro/hr
($49.11 USD/hr)

Kouwenhoven 
et al. (2014)

Latent class 
models

SP 2011 Cost, travel time, travel 
time variability

Commute:
9.25 euro/hr
($10.32 USD/hr)
Business
26.25 euro/hr
($29.30 USD/hr)
All purpose:
9.00 euro/hr
($10.05 USD/hr)

Table 1 is then further broken down into three tables based on the wage rate (WR), marginal 
rate of substitution (MRS), and logit model (LM) methods. Tables 2, 3, and 4 show the 
comparisons of VOT estimated using the WR, MRS, and LM method, respectively.

Table 2. Comparison of VOT Estimated Using WR Method
WR Method (1995 USD/hr)

Nation Reference Range Average

USA
FHWA (2002)
Lam et al. (2001)
Zampirini and Reggiani (2007)
ODOT (2004)

$17.84–25.49 $22.43

South Korea KDI (2004) $12.83
Japan KOTI (1999) $48.60–64.60 $56.60
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Table 3. Comparison of VOT Estimated Using MRS Method 
MRS Method (1995 USD/hr)

Nation Reference Range Average 

USA
Kawamura (2000)
Small et al. (1999)
Smalkoski and Levinson (2005)
Carrion and Levinson (2013)
Brownstone and Small (2005)
Small (2005)
Miao (2014)
Tilahum and Levinson (2007)

$7.30–54.98 $26.84

South Korea Choi (2002)
Choi (2004)

$15.76–29.02 $20.63

Germany Ehreke et al. (2015)
F.B.T.C. (1999)

$10.44–21 $15.72

Spain Alvarez et al. (2017)
Asensio and Matas (2008)

$15.74–71.54 $40.90

Netherlands de Jong et al. (2001) $25.67–65.85 $46.88

Table 4. Comparison of VOT Estimated Using LM Method
LM Method

Nation Reference Range Average

USA

Liu (2004)
Liu (2007)
Ghosh (2001)
Hossan (2016)
Calfee and Winston (1998)
Wang (2014)
Cirillo and Axhausen (2006)
Ghosh (2001)

$3.88–27.66 $15.32

Australia Puckett et al. (2007) $31.87–63.75 $47.81
Sweden Lei (2011) $18.54–19.39 $18.97

The evaluation results from the PI’s previous Caltrans project were confirmed with key 
factors that affect the route choice characteristics of owner–operator truck drivers in 
Southern California freeways by the review of the existing studies. Unlike truck drivers 
who work for a company, owner–operator truck drivers need to make decisions when 
considering the best possible route for a trip—since they have the liberty of choosing 
their own route, and their value of time is dependent on numerous factors, rather 
than being dependent on their hourly wage. The most significant criterion is the route 
characteristics, as well as the alternatives under the route characteristics: namely, travel 
time and reliability of on-time arrival characteristics. The importance of this measure is 
not surprising, because the variables of travel time and reliability of on-time arrival are 
the two variables that are most often considered in related studies. Another factor that 
plays a significant role within this criterion is safety, which is consistent with expectations. 
The other factor is travel cost: reasonably so, as it is directly related to travel time. It is 
notable that the factor of scheduled delivery is so high in relation to all other alternatives, 
as this variable is only considered by a few related studies, although it is reasonable 
for the drivers to adhere to their own set schedule. Additionally, the other alternatives 
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within this criterion (behind schedule and congestion hotspot) would play a minor role, 
as these are related to whether a scheduled delivery time will be met. One explanation 
for these findings is that none of the related studies were specifically conducted in 
Southern California highway systems focusing on owner–operator truck drivers. Another 
explanation is that truck drivers believe that these identified variables are important. 
Their opinions might suggest that further data collection is necessary to obtain a more 
accurate representation of the diverse population of drivers, which is the motivation of 
this research. 
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III. RESEARCH OBJECTIVES

The goal of this research project is to better understand the behaviors of owner–operator 
truck drivers to enhance decision-making regarding their route choice characteristics. 
The main objectives of this research, achieved by implementing the stated preference 
survey method by meeting face-to-face with owner–operator truck drivers in the field, 
are to estimate the values the drivers place on time, reliability, and safety measures of 
their travel routes, and to provide transportation agencies with meaningful data on these 
drivers’ behaviors and patterns. The findings will help obtain a better understanding of 
the contemporary issues and demands. The research outcome is to produce high-quality 
field data and discuss the corresponding analytical results on truck travel patterns, which 
will be of interest to transportation agencies by virtue of being applicable to estimating 
the utility of a truck-only toll lane. 
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IV. METHODOLOGY

The survey was conducted using the stated preference survey form with owner–operator 
truck drivers. The project team met face-to-face with the participants who were asked to 
answer the questions given on the survey form. The survey form includes basic information 
such as owner–operator truck drivers, the number of years spent driving semi-trucks, 
and the number of axles they drive. The project team designed the scenarios based on 
the boundary condition of the project. The starting point of truck operators is either from 
the Port of LA or Port of LB, and the end points are the designated distribution centers 
located within the closest distance. The scenarios for the full design were selected from 
the following list by taking into considerations such as route, distance, toll charge, average 
speed, reliability, time of day, quantity of passenger cars, and weather conditions. Some 
of the routes were not chosen because of the frequency of the truck travels. Refer to the 
Appendix for the entire nine scenarios used in the stated preference survey form.

• Los Angeles Port to Pasadena on I 110

• Long Beach Port to Compton on I 710

• Long Beach Port to Van Nuys on I 1405

• Long Beach Port to Van Nuys on I 1405 with different reliability and toll

• Los Angeles Port to San Diego on I 5

• Los Angeles Port to San Diego on I 5 with different reliability and toll

• Los Angeles Port to Pasadena on I 110 with safety measure

• Long Beach Port to Compton on I 710 with safety and weather measure

• Long Beach Port to Van Nuys on I 405 with safety and time measure

• Long Beach Port to Alhambra on I 710 with delivery time measure

• Los Angeles Port to Gardena on I 110 with truck cargo price measure

• Los Angeles Port to Dana Point on I 5 with truck cargo price measure

• Long Beach Port to Carson on I 710 with truck gas mileage measure

• Long Beach Port to Lake Forest on I 405 with truck gas mileage measure

• Los Angeles Port to Carson on I 110 with truck comfort level measure

• Santa Clarita to San Clemente on I 5 with truck comfort level measure
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Nine scenarios were carefully designed to help understand owner–operator truck drivers’ 
perspectives on truck-only toll lanes for Southern California freeways near the Port of 
Long Beach and the Port of Los Angeles. Thus, every scenario uses one or more key 
comparison factors, such as VOT, VOR, or safety measures. Additionally, each scenario 
contains a truck-only toll lane option and a no-toll option. The scenarios vary in route, 
distance, toll charge, average speed, reliability, time of day, quantity of passenger cars, 
and weather conditions. The survey form was approved by the California State University 
Long Beach’s Institutional Research Board (IRB). Figure 1 is a flowchart depicting the 
research methodology.
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Figure 1. Flowchart for Research Methodology 
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SCENARIOS USED IN SURVEY

1. Scenario 1

 Scenario 1 describes a 30-mile route on a no-toll lane from the Port of LA to Pasadena 
on I-110 with an average speed of 30 mph, a travel time of 60 minutes, heavy traffic, 
and using VOT as a key comparison factor. For the same route, scenario 1 describes 
a $15 truck-only toll lane with little to no traffic that reduces travel time to 30 minutes 
and increases the average speed to 60 mph. 

2. Scenario 2

 Scenario 2 describes a 15-mile route on a no-toll lane from Port of Long Beach to 
Compton on I-710 with an average speed between 15 mph and 60 mph, a 50% 
chance of a 15-minute travel time, a 50% chance of a 60-minute travel time, and 
using VOR as a key comparison factor. For the same route, scenario 2 describes 
a $15 truck-only toll lane that reduces travel time to a 100% chance of a 30-minute 
travel time and increases the average speed to 60 mph. 

3. Scenario 3

 Scenario 3 describes a 45-mile route on a no-toll lane from Long Beach to Van Nuys 
on I-405 with an average speed of 15 mph, a travel time of 180 minutes, heavy 
traffic, and using VOT as a key comparison factor. For the same route, scenario 3 
describes a $30 truck-only toll lane with little to no traffic that reduces travel time to 
45 minutes and increases the average speed to 60 mph. 

4. Scenario 4

 Scenario 4 describes a 45-mile route on a no-toll lane from Long Beach to Van 
Nuys on I-405 with an average speed between 15 and 60 mph, a 50% chance of a 
45-minute travel time, a 50% chance of a 180-minute travel time, and using VOR as 
a key comparison factor. For the same route, scenario 4 describes a $15 truck-only 
toll lane that reduces travel time to a 100% chance of a 90-minute travel time and 
increases the average speed to 30 mph. 

5. Scenario 5

 Scenario 5 describes a 120-mile route on a no-toll lane from Los Angeles to San 
Diego on I-5 with an average speed of 20 mph, a travel time of 360 minutes, heavy 
traffic, and using VOT as a key comparison factor. For the same route, scenario 5 
describes a $60 truck-only toll lane with little to no traffic that reduces travel time to 
120 minutes and increases the average speed to 60 mph. 
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6. Scenario 6

 Scenario 6 describes a 120-mile route on a no-toll lane from Los Angeles to San 
Diego on I-5 with an average speed between 20 and 60 mph, a 50% chance of a 
120-minute travel time, a 50% chance of a 360-minute travel time and using VOR as 
a key comparison factor. For the same route, scenario 6 describes a $30 truck-only 
toll lane that reduces travel time to a 100% chance of a 240-minute travel time and 
increases the average speed to 30 mph. 

7. Scenario 7

 Scenario 7 describes a 30-mile route on a no-toll lane from the Port of LA to Pasadena 
on I-110 with an average speed of 60 mph, a travel time of 30 minutes, relatively low 
safety, little to no traffic, many passenger cars, and using safety as a key comparison 
factor. For the same route, scenario 7 describes a $5 truck-only toll lane with little 
to no traffic, no passenger cars, and relatively high safety with an unchanged travel 
time (30 minutes) and an average speed of 60 mph.

8. Scenario 8

 Scenario 8 describes a 15-mile route on a no-toll lane from the from the Port of Long 
Beach to Compton on I-710 with an average speed of 45 mph, a travel time of 20 
minutes, heavy rain, relatively low safety, little to no traffic, and using safety and 
weather as key comparison factors. For the same route, scenario 8 describes a $5 
truck-only toll lane with little to no traffic, no rain, and relatively high safety with an 
unchanged travel time (20 minutes) and an average speed of 45 mph. 

9. Scenario 9

 Scenario 9 describes a 45-mile route on a no-toll lane during nighttime from Long 
Beach to Van Nuys on I-405 with an average speed of 45 mph, a travel time of 60 
minutes, relatively low safety, little to no traffic, and using safety and time of day as 
key comparison factors. For the same route, scenario 9 describes a $5 truck-only 
toll lane during the day with little to no traffic, and relatively high safety with an 
unchanged travel time (60 minutes) and an average speed of 45 mph.
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V. DATA COLLECTION PROCESS

STUDY BOUNDARY

The research team selected the research boundary within Southern California’s network 
of toll-free and toll roads. Toll roads includes the I-10 and I-110 express lanes owned and 
operated by Metro, the 91 express lanes owned and operated by the Orange County 
Transportation Authority, the 241, 261, 133, and 73 toll roads operated by the Transportation 
Corridor Agencies, and the I-15 express lanes and SR-125 in San Diego County (Southern 
California Toll Roads 2014). Per a Caltrans report, the 2010 data are based on a count of 
1,368 trucks/day and 44,000 vehicles/day, or 3.1% trucks. Over two-thirds of these trucks 
are small trucks with two or three axles. Similar percentages can be calculated for locations 
farther south, such as the segments between SR 60 and I-10 (5.0%), north of I-5 (7.6%), 
north of I-405 (14.3%), and at the beginning of I-710 near the Port of Long Beach (26.4%). 
Truck count data, while useful, do not reveal anything about origins and destinations (where 
trucks are coming from and going to), which is the focal point of this research project. 

In this research, the project team identified the origins and destinations of truck transportation. 
Over 85% of truck trips in LA County stay completely within the six-county SCAG region 
and do not involve goods from the San Pedro ports. For example, these truck trips are 
transporting goods from suppliers to manufacturers or from regional distribution centers to 
local stores. Only approximately 6% of truck trips in LA County are passing through on their 
way from an origin to a destination outside the region, such as agricultural products being 
transported from the Central Valley to the southwest. Fewer than 8% of truck trips in LA 
County start or end at the San Pedro ports or are carrying goods directly transferred from the 
ports (SCAG 2012 RTP/SCS, Goods Movement).

DATA COLLECTION PROCESS 
The data collection process involved a number of designed stages, including the survey 
location selection, participant recruitment, and survey process. Due to the nature of this 
research being dependent only on owner–operator truck drivers’ responses, the selection 
of the survey location was a critical stage in the data collection process because it had to 
satisfy a number of survey criteria. Figure 2 shows the map of survey locations of interest.

A criterion for survey location selection was devised in order to accommodate the lifestyle 
of working owner–operator truck drivers. This criterion required that the location satisfy the 
following conditions. First, the location needed to be a place with a high population density 
of owner–operator truck drivers who work in the Southern California region, are familiar 
with the routes mentioned in the survey, and are willing participants. Second, the location 
needed to be a place or area where a survey activity would be appropriate in terms of safety, 
accessibility, and relative noise level such that participants and researchers could interact 
and speak comfortably with each other. Finally, the location needed to be a place where 
participants had the time to complete the survey process. An example of an inappropriate 
survey location is the side of a busy street, because such locations can be loud and unsafe, 
and they don’t allow participants enough time to complete the survey.
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Figure 2. Map of Survey Locations of Interest

In addition to the location selection, the process of finding willing participants, or the 
“participant requirement,” is also a critical stage in the data collection process which 
is largely dependent on the quality of the survey location selected. Provided that the 
selected area was suitable, the process of recruiting participants involved approaching 
drivers, introducing the research team and the purpose of the research, explaining how 
long the survey would take, and then asking whether drivers owned their truck, and, if so, 
whether they would be willing to participate in a face-to-face survey. If owner–operator 
truck drivers agreed to participate in the survey, then the researcher would explain the 
consent form and remind them that their responses would remain confidential. To assure 
participants of the confidentiality of the survey, audio was not recorded for the survey. 
On average, the survey would last more than twenty minutes. Although it is possible 
for participants to finish the survey in less than ten minutes, it was common for survey 
respondents to take more time, because many owner–operator truck drivers used the 
survey as a platform to discuss the economics and lifestyle of being an owner–operator 
truck driver, as well as the impact of increasing regulations, the current state of the 
freight industry, and the future of their profession. 

DATA COLLECTED 

The writers of this report collected stated-preference survey data by meeting face-to-face 
with the owner–operator truck drivers. The total number of individuals who attempted the 
survey was 100 truck drivers. Of those, some truck drivers did not actually participate in 
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the survey due to the reasons as follows: (1) they are not an owner–operator truck driver, 
(2) they are waiting on a client to call them for work, (3) they do not have time to do a 
survey, (4) they believe that the research advocates for increased tolls, and (5) they also 
believe that their voice will not be heard or that research will have no impact. Also, some 
drivers began but did not complete the survey due to one or more of the aforementioned 
reasons. These incomplete survey data were eliminated from the data analysis. Of those 
whom the facilitators met, 31 owner–operator truck drivers completed the survey and 
their responses were used for the data analysis. Respondents used for data analysis 
possess an average experience of 12.48 years with a median of 10 years. 



Mineta Transportat ion Inst i tute

20

VI. RESULTS 

The stated preference survey data obtained from the owner–operator truck drivers are 
presented after undergoing statistical analysis. First, the willingness of owner–operator truck 
drivers is examined whether to take truck-only toll lanes under scenarios having different route 
choice characteristics such as trip origin, trip destination, highway of choice, toll charges, 
travel time, average speed, reliability, and safety. Also, the tolerated toll fees that owner–
operator truck drivers are willing to pay when taking a truck-only toll lane are compared by 
scenario. Second, the overall preferences of truck-only toll lanes for scenarios having the 
same origin and destination are compared from the perspectives of owner–operator truck 
drivers when considering route choices. Third, the comparisons of VOT, VOR, and safety 
measures are made in terms of the tolerated toll fee amounts in $/hour and $/mile metrics 
among the groups of scenarios that have these measures. 

Figure 3 shows the percentages of preferences for truck-only toll lanes from 31 respondents 
by scenario. The percentages of preferences are 67.74%, 74.19%, 64.52%, 74.19%, 
74.19%, 80.65%, 83.87%, 74.19%, and 83.87% for scenarios 1, 2, 3, 4, 5, 6, 7, 8, and 
9, respectively. Owner–operator truck drivers expressed that they prefer to take truck-only 
toll lanes under each scenario having different route choice characteristics. The responses 
showed that owner–operator truck drivers prefer to take truck-only toll lanes 75.27% of the 
time, on average. 
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Figure 3. Comparison of Respondents’ Preference by Scenario
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Table 5 shows the descriptive statistics for the tolerated toll fees by scenario. The tolerated 
toll fees range from $4.40/hr to $30.97/hr during weekdays, while those fees range from 
$4.40/hr to $30.48/hr during weekends. The tolerated average toll fees are $13.77/hr and 
$12.82/hr for weekdays and weekends, respectively. Figure 4 shows the comparison of 
tolerated toll fees by scenario in $/hour and $/mile metrics.

A one-way analysis of variance (ANOVA) is further conducted to compare the mean tolerated 
toll fees of nine different scenarios. The purpose of the one-way ANOVA is to compare the 
mean tolerated toll fees among nine scenarios to determine the difference in the extent to 
which owner–operator truck drivers are willing to pay for truck-only toll lanes when choosing 
their routes.

Table 5. Descriptive Statistics for Tolerated Toll Fees by Scenario
Scenario N Mean ($/hour) SE Mean Std. Dev. Median Minimum Maximum
1 Weekdays 31 10.00 1.41 7.85 10.00 0.00 30.00

Weekend 31 9.68 1.45 8.06 5.00 0.00 30.00
2 Weekdays 31 6.52 0.981 5.46 5.000 0.000 20.00

Weekend 31 6.10 1.00 5.59 2.00 0.00 20.00
3 Weekdays 31 15.08 2.02 11.23 10.00 0.00 40.00

Weekend 31 14.92 2.05 11.41 10.00 0.00 40.00
4 Weekdays 31 12.18 1.79 9.97 10.00 0.00 40.00

Weekend 31 12.02 1.82 10.13 10.00 0.00 40.00
5 Weekdays 31 30.97 4.40 24.51 20.00 0.00 90.00

Weekend 31 30.48 4.32 24.06 20.00 0.00 90.00
6 Weekdays 31 24.84 2.94 16.35 20.00 10.00 60.00

Weekend 31 24.19 3.04 16.94 15.00 0.00 60.00
7 Weekdays 31 6.18 1.14 6.35 4.00 0.00 30.00

Weekend 31 6.11 1.15 6.38 4.00 0.00 30.00
8 Weekdays 31 4.40 0.84 4.66 4.000 0.000 20.00

Weekend 31 4.40 0.84 4.66 4.000 0.000 20.00
9 Weekdays 31 7.56 1.59 8.84 5.00 0.00 40.00

Weekend 31 7.50 1.60 8.89 5.00 0.00 40.00
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Figure 4. Comparison of Tolerated Toll Fees by Scenario

The ANOVA tests the null hypothesis that nine scenarios are drawn from populations with 
the same mean values. The authors assumed that owner–operator truck drivers’ response 
variable residuals are normally distributed or approximately normally distributed, the 
responses are independent, variances of populations are equal, and responses for the 
scenarios are independent and identically distributed normal random variables. Minitab 19, 
which is the latest version of one of the software packages, is used for statistical analysis. 
The one-way ANOVA is used to test whether there is variation in preferences for mean 
tolerated toll fees across the route choices presented in the various scenarios. The null and 
alternative hypotheses are Ho: µSi = 0 for all i, where i is scenario, and Ha: at least two mean 
toll fees among nine scenarios differ. At a 0.05 level of significance, the null hypotheses 
are rejected because the p-value is smaller than 0.05. The authors have obtained sufficient 
evidence to show that the null hypothesis is not true. 

Table 6 tabulates one-way ANOVA results for the tolerated toll fees that owner–operator 
truck drivers are willing to pay when they choose routes given the different trip origin, trip 
destination, highway of choice, toll charges, travel time, average speed, reliability, and safety. 
Based on the survey data, the test statistic, F = 17.60, having a p-value of 0.000. F-value 
is a test statistic obtained from data and it is used to compare against the critical F-value 
from the F table. The p-value is the probability of obtaining a test statistic as large as the F 
value, assuming Ho is true. Since the p-value is less than α = 0.05, the null hypothesis can 
be rejected. Therefore, it can be concluded that there is a statistically significant difference 
among nine groups. Tukey’s confidence intervals were created for all pairwise differences 
to compare the tolerated mean toll fees while controlling the family error rate at a 95% level.  
The Tukey 95% simultaneous confidence intervals for all pairwise comparisons among nine 
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scenarios show that half of the pairwise comparisons for the null hypothesis is rejected 
while the rest of them is not rejected. The results suggest that further analysis is needed to 
examine to what degree route choice measures such as VOT, VOR, and safety affect the 
willingness of owner–operator truck drivers to pay the tolerated toll fees.  

Table 6. ANOVA Results on Tolerated Toll Fees for All Nine Scenarios
Source DF Adj. SS Adj. MS F-Value P-Value

Factor 8 20738 2592.3 17.60 0.000
Error 270 39763 147.3
Total 278 60501

COMPARISON OF SCENARIOS WITH SAME ORIGIN AND DESTINATION

This experiment aims to compare the overall preference of truck-only toll lanes for owner–
operator truck drivers to choose route choices for the same origin and destination scenarios. 
The research hypothesis is to examine whether there is a significant difference in their 
preferences between two scenarios. The difference is a metric to show whether owner–
operator truck drivers prefer truck-only toll lanes. In most cases, the actual variance or 
standard deviation of either of the two population groups is not known. It is assumed that 
route choice preference samples are randomly and independently drawn from respective 
owner–operator truck drivers that are normally distributed and that the population variances 
are equal. Thus, the experiment method using two sample t-tests assuming equal variance 
is appropriate because it determines whether a significant difference exists between the 
means of the two populations. The authors conducted two-sample t-tests for the  hypothesis 
testing using Minitab 19. The hypothesis to test is to examine whether the overall preferences 
indicate a willingness to pay toll fees on truck-only toll lanes (µ1) exceeding those not willing 
to pay toll fees (µ2). The mathematical form of the hypothesis is that Ho: µ1 – µ2 = 0 and Ha: 
µ1 – µ2 > 0. Table 7 shows the statistical results for the scenarios that have the same origins 
and destinations. 

Table 7. Statistical Results for Same Origin and Destination
Comparison Difference Pooled Std. Dev. 95% CI for Difference T-value P-value

1 vs. 7 3.82 7.14 (0.20, 7.45) 2.11 0.039
2 vs. 8 2.11 5.08 (-0.47, 4.69) 1.64 0.107
3 vs. 4 -2.90 10.062 (-8.99, 3.19) -1.14 0.495
3 vs. 9 -7.52 10.062 (-13.61, -1.43) -2.94 0.011
4 vs. 9 -4.61 10.062 (-10.70, 1.48) -1.80 0.174
5 vs. 6 6.13 20.83 (-4.46, 16.71) 1.16 0.251

Six comparisons are made between two scenarios having the same origin and destination 
but different route choice characteristics. At a 0.05 level of significance, the null hypotheses 
are rejected for the comparisons of scenarios 1 & 7 and 3 & 9, respectively, because the 
p-value is smaller than 0.05. There is sufficient evidence to show that the null hypothesis 
is not true. Scenarios 1 & 7 have the same route from Port of Los Angeles on I-110 to 
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Pasadena, but their characteristics are different in that scenario 1 focuses on the VOT 
measure while scenario 7 is based on the safety measure. This finding is similar for 
scenarios 3 & 9 having the same route from Port of Long Beach on I-405 to Van Nuys. 
Their characteristics are also different in that scenario 3 focuses on the VOT measure 
while scenario 9 is based on the safety measure. This means that owner–operator truck 
drivers showed a different preference to take truck-only toll lanes when choosing between 
two routes. From this result, it is not conclusive that owner–operator truck drivers will 
take truck-only toll lanes, because they consider the tradeoff between VOT and safety 
measures to be salient.

On the other hand, the null hypotheses are not rejected for four comparisons out of six 
comparisons having same origins and destinations, but different route choice characteristics. 
These four comparisons include scenarios 2 & 8, 3 & 4, 4 & 9, and 5 & 6, respectively. The 
p-values in the comparisons are larger than 0.05, which means that owner–operator truck 
drivers showed their impartial preference to take truck-only toll lanes when they choose 
the routes from Port of Long Beach on I-710 to Campton, Port of Long Beach on I-405 to 
Van Nuys, and Port of Los Angeles on I-5 to San Diego. 

Scenarios 2 & 8 have the same route from Port of Long Beach on I-710 to Compton) but 
their characteristics are different in that scenario 2 focuses on the VOR measure while 
scenario 8 is based on the safety measure. Scenarios 3 & 4 also have the same route 
from Port of Long Beach on I-405 to Van Nuys, but their characteristics are different in that 
scenario 3 focuses on the VOT measure while scenario 4 is based on the VOR measure. 
Scenarios 4 & 9 have the same route from Port of Long Beach on I-405 to Van Nuys, but 
their characteristics are different in that scenario 4 focuses on the VOR measure while 
scenario 9 is based on the safety measure. Scenarios 5 & 6 have the same route from Port 
of Los Angeles on I-5 to San Diego, but their characteristics are different in that scenario 
5 focuses on the VOT measure while scenario 6 is based on the VOR measure. From this 
result, it is conclusive that owner–operator truck drivers will take truck-only toll lanes when 
they take these routes, even though different measures are considered when making 
decisions about route choices. 

RESULTS: VALUE OF TIME SCENARIOS

Scenarios 1, 3, and 5 vary in route factors such as the trip origin, trip destination, highway 
of choice, toll charges, travel time, average speed, reliability, and safety. However, the key 
factor to be considered is value of time. For each given scenario, owner–operator truck 
drivers are to state whether they prefer to take truck-only toll lanes and record the most 
amount of money they are willing to pay. Table 8 shows the grouping of three scenarios to 
demonstrate the variance in the VOT measure. 
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Table 8. Stated Preference Scenarios for VOT 
Scenario No. (Route key factor) Scenario 1 (VOT) Scenario 3 (VOT) Scenario 5 (VOT)

Origin Port of LA on I 110 Long Beach on I405 Los Angeles on I 5
Destination Pasadena Van Nuys San Diego
Distance (miles) 30 45 120
Toll Charges (USD) 15 30 60
Travel Time (minutes) 30 45 120
Average Speed (mph) 60 60 60

Table 9 tabulates the tolerated toll fee results for the VOT measure in terms of $/mile and $/
hour metrics. It is found that the difference between weekday and weekend values for the 
highest toll fee per mile and highest toll fee per hour is negligible, with the overall percent 
difference between weekday and weekend values being 2% for both $/mile and $/hour. 
Additionally, the highest toll fee per mile on any day that drivers are willing to pay when 
the main factor being compared is the VOT measure is $0.31 per mile. In other words, the 
highest toll fee per hour on any day that drivers are willing to pay when the main factor 
being compared is the VOT measure is $18.35 per hour.

Table 9. Results on Estimation for VOT Measures
Scenario No. $/Mile (Weekday) $/Mile (Weekend) $/Hour (Weekday) $/Hour (Weekend)

1 0.33 0.32 20.00 19.35
3 0.34 0.33 20.11 19.89
5 0.26 0.25 15.48 15.24
Column Average 0.31 0.30 18.53 18.16
Weekday/Weekend Average 0.31 18.35

RESULTS: VALUE OF RELIABILITY SCENARIOS

The key factor to be considered for scenarios 2, 4, and 6 is the value of reliability. The survey 
describes reliability as a key factor with scenarios 2, 4, and 6 by comparing the likelihood of 
short and long travel times. For instance, scenario 2 describes a 15 mile trip from the Port 
of Long Beach to Compton using I-710, where the lack of a toll lane ensures a 50% chance 
of a 15-minute total travel time and a 50% chance of a 60-minute total travel. However, the 
use of a toll lane ensures a 100% chance of a 30-minute total travel time. Scenarios 4 and 
6 follow a similar pattern as scenario 2. These scenarios have been grouped below to show 
the average highest toll fee per mile and average highest toll fee per hour that drivers are 
willing to pay for increased reliability. Table 10 shows the grouping of three scenarios to 
demonstrate the variance in the VOR measure. 
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Table 10. Stated Preference Scenarios for VOR 
Scenario No. (Route key factor) Scenario 2 (VOR) Scenario 4 (VOR) Scenario 6 (VOR)
Origin Port of Long Beach on I 710 Long Beach on I 405 Los Angeles on I 5
Destination Compton Van Nuys San Diego
Distance (miles) 15 45 120
Toll Charges (USD) 10 15 30
Travel Time (minutes) 30 90 240
Average Speed (mph) 30 30 30

Table 11 tabulates the tolerated toll fee results on the VOR measure in terms of $/mile and $/
hour. It is found that the difference between weekday and weekend values for the highest toll 
fee per mile and highest toll fee per hour is negligible, with the percent difference between 
weekday and weekend values being less than 5% for both $/mile and $/hour. Additionally, 
the highest toll fee per mile on any day that drivers are willing to pay when the main factor 
being compared is the VOR measure is $0.30 per mile. In other words, the highest toll fee 
per hour on any day that drivers are willing to pay when the main factor being compared is 
the VOR measure is $8.94 per hour.

Table 11. Results on Estimation for VOR Measures

Scenario No. $/Mile (Weekday) $/Mile (Weekend) $/Hour (Weekday) $/Hour (Weekend)
2 0.21 0.20 12.35 12.23
4 0.29 0.29 13.21 13.21
6 0.17 0.17 7.56 7.50
Column Average 0.30 0.29 9.12 8.75
Weekday/Weekend Average 0.30 8.94

RESULTS: SAFETY SCENARIOS

Scenarios 7, 8, and 9 vary in the aforementioned route factors and compare the safety 
measure as a key factor. The survey describes safety as a key factor in terms of the time of 
day of the trip, the presence or absence of passenger cars , and weather conditions such 
as heavy rain or no rain. Consequently, scenarios 7, 8, and 9 have been grouped below 
to show the differences in route factors. Table 12 shows the grouping of three scenarios to 
demonstrate the variance in the safety measure. 

Table 13 shows the tolerated toll fee results for safety measures in terms of $/mile and $/
hour. It is found that the difference between weekday and weekend values for the highest 
toll fee per mile and highest toll fee per hour is negligible, with the percent difference 
between weekday and weekend values being 1% for both $/mile and $/hour. Additionally, 
the highest toll fee per mile on any day that drivers are willing to pay when the main factor 
being compared is the safety measure is $0.22 per mile. In other words, the highest toll fee 
per hour on any day that drivers are willing to pay when the main factor being compared is 
the safety measure is $11.01 per hour. 
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Table 12. Stated Preference Scenarios for Safety Measures
Scenario No. (Route key factor) Scenario 7 (Safety) Scenario 8 (Safety) Scenario 9 (Safety)
Origin Port of LA on I 110 Port of Long Beach on I 710 Long Beach on I 405
Destination Pasadena Compton Van Nuys
Distance (miles) 30 15 45
Toll Charges (USD) 5 5 5
Travel Time (minutes) 30 20 60
Average Speed (mph) 60 45 45

Table 13. Results on Estimation for Safety Measures
Scenario No. $/Mile (Weekday) $/Mile (Weekend) $/Hour (Weekday) $/Hour (Weekend)

7 0.21 0.20 12.35 12.23
8 0.29 0.29 13.21 13.21
9 0.17 0.17 7.56 7.50
Column Average 0.22 0.22 11.04 10.98
Weekday/Weekend Average 0.22 11.01

Table 14 summarizes the comparison results of values for tolerated toll fee per mile and 
toll fee per hour metrics as they relate to VOT, VOR, and safety measures. For all values, 
a negligible difference was found in drivers’ willingness to pay for tolls when comparing 
weekday and weekend usage. When using VOR as a key comparison factor, the results 
indicate that drivers value reliability similarly to the way they value safety when measured 
in toll fee per mile. However, when measuring in toll fee per hour, drivers’ value for safety is 
more than twice as great compared to their value for reliability. Of the three key comparison 
factors, in terms of toll fee per mile, drivers are least willing to pay for tolls when using VOT 
as a key comparison factor and most willing when considering the safety measure to be 
the key comparison factor. In all cases, drivers’ valuation of the safety measure outweighs 
their valuation of reliability and time. 

Table 14. Summary of Results on Key Measures
Route Key Measure (Scenarios) $/Mile $/Hour % Difference (Weekday) % Difference (Weekend)
VOT (1, 3, 5) 0.22 11.01 2% 2%
VOR (2, 4, 6) 0.30 8.94 4% 4%
Safety (7, 8, 9) 0.31 18.35 1% 1%
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VII. CONCLUSIONS

This research implemented the stated preference survey method in the field to estimate 
the value placed on time, reliability, and safety by owner–operator truck drivers when 
choosing among travel routes. The statistical analysis used a complete set of 31 stated 
preference survey responses obtained from owner–operator truck drivers and yielded 
the following findings.

1. The response showed that 75.27%  of owner–operator truck drivers are able to pay 
toll fees on average for nine scenarios having different route choice characteristics.

2. The tolerated toll fees drivers were willing to pay ranged from $4.40/hr to $30.97/
hr during weekdays, while those fees ranged from $4.40/hr to $30.48/hr during 
weekends. The average toll fees are $13.77/hr and $12.82/hr for weekdays and 
weekends, respectively.

3. The data analysis showed that owner–operator truck drivers are not willing to pay 
toll fees for the routes used in two out of six comparisons despite sharing a common 
origin and destination. The rational is that they consider the tradeoff between VOT 
and safety measures. However, it is conclusive that owner–operator truck drivers 
are willing to pay toll fees for the routes used in four out of six comparisons, 
despite sharing a common origin and destination. The reason is that the routes 
considered in the comparisons are more important than measures considered for 
their route choice decisions.

4. The highest toll fee per mile on any day that drivers are willing to pay when the 
main factor being compared is VOT is $0.31/mile or $18.35/hr. The figures for the 
VOR and safety measures are $0.30/mile or $8.94/hr and $0.22/mile or $11.01/hr, 
respectively. The difference in values for all three measures is negligible between 
weekdays and weekends.

When using VOR as a key comparison factor, the results also indicate that drivers value 
reliability similarly to the way they value safety when measured in toll fee per mile. 
However, when measuring in toll fee per hour, drivers’ value of safety is more than two 
times greater than their value of reliability. Of the three key comparison factors, in terms 
of toll fee per mile, drivers are least willing to pay for tolls when using VOT as a key 
comparison factor and most willing when considering the safety measure to be the key 
comparison factor. In all cases, drivers’ value for the safety measure outweighs their 
value of reliability and value of time.

While this report has presented transportation agencies with meaningful data on owner–
operator truck drivers’ behaviors and patterns, several critical limitations remain. Some of 
the open research areas to address these limitations for the research community include:

• Need to obtain more data. Since the stated preference survey method with owner–
operator truck drivers is challenging due to several reasons previously mentioned, 
a creative and efficient way to identify owner–operator truck drivers is needed. 
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• Need to expand this work to encompass both owner-operator truck drivers and 
company truck drivers. One of the major challenges is that this research does not 
include truck drivers who work for a company. Thus, a comparative study including 
these truck drivers will help enhance truck drivers’ route choice results to better 
understand travel patterns.
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APPENDIX A: STATED PREFERENCE SURVEY

Figure 5. SP Survey Preliminary Questions
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Appendix A: Stated Preference Survey

Figure 6. SP Survey Questionnaire for Scenario 1
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Appendix A: Stated Preference Survey

Figure 7. SP Survey Questionnaire for Scenario 2
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Appendix A: Stated Preference Survey

Figure 8. SP Survey Questionnaire for Scenario 3
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Appendix A: Stated Preference Survey

Figure 9. SP Survey Questionnaire for Scenario 4
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Appendix A: Stated Preference Survey

Figure 10. SP Survey Questionnaire for Scenario 5
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Appendix A: Stated Preference Survey

Figure 11. SP Survey Questionnaire for Scenario 6
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Appendix A: Stated Preference Survey

Figure 12. SP Survey Questionnaire for Scenario 7
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Appendix A: Stated Preference Survey

Figure 13. SP Survey Questionnaire for Scenario 8
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Appendix A: Stated Preference Survey

Figure 14. SP Survey Questionnaire for Scenario 9
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ABBREVIATIONS AND ACRONYMS

ANOVA Analysis of Variance
IRB Insitutional Research Board
LM Logit Model
MRS Marginal Rate of Substitution
RP Revealed Preference
SCAG Southern California Association of Governments
SP Stated Preference
VOR Value of Travel Reliability
VOT Valuation of Time
WR Wage Rate
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