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Using Wireless Internet-enabled Devices 
 
 
Thomas F. Golob 

Amelia C. Regan 

 
 
 
Abstract 
 
If truck drivers could use internet-enabled wireless devices to access traveler 
information, what type of information would they most want to have?  The answer 
almost surely varies according to the type of trucking operation, location, and many 
other factors.  We analyzed preferences for traveler information from managers of 700 
trucking companies to determine how they valued information about such things as 
locations of freeway incidents and lane closures, port and rail terminal schedules and 
clearances, delays at terminals train arrivals at grade crossings, weather, and travel 
times on alternative routes.  Using a factor-analytic model with regressor variables, we 
found clear differences in preferences across types of trucking operations.  
 
 
 
 
 



Trucking Industry Preferences for Driver Traveler Information Golob and Regan Page  1 

 

Introduction  

The objective of this research is to understand how managers of trucking companies 
perceive the benefits of different types of information that could be delivered to drivers 
using internet-enabled wireless devices.  The types of information we investigated could 
be offered as part of a comprehensive advanced traveler information system (ATIS).  
Examples include: locations of freeway incidents and lane closures, port and rail 
terminal schedules and clearances, delays (queue lengths) at terminals, port facilities 
and international border crossings, train arrivals at grade crossings, weather, and travel 
times on alternative routes.  Such information could be used by drivers and also by 
dispatchers and managers to improve efficiency through adjustments in routes and 
schedules. 
   
We applied a structural equation model (SEM) to attitudinal data from a large-scale 
survey of for-hire trucking companies and private trucking fleets operating in California.  
The model describes how perceptions of the value of specific sources of traffic 
information are related to the operating characteristics of the trucking companies.  
Results showed that information delivered using new internet-enabled in-vehicle or 
hand-held devices is valued differently by managers of trucking companies with different 
types of operations.  These findings are consistent with earlier studies have shown that 
different segments of the trucking industry value simple traffic information differently.   
 
 

Previous Studies 

The adoption of Information technology by commercial vehicle operators has been 
studied since the early 1990s.  Scapinakis and Garrison (1991) reported results from a 
survey of a small group of carriers regarding their perceptions of the use of 
communications and positioning systems, and Kavalaris and Sinha (1995) documented 
a survey of trucking companies that had as its focus attitudes towards ITS technologies.  
Ng et al. (1995) studied acceptance of ATIS technologies, including route guidance, 
navigation, road and traffic information, roadside services and personal communication, 
based on two nationwide surveys of dispatchers and commercial vehicle operators.  
Regan et al. (1995) surveyed approximately 300 companies to determine carriers' 
propensity to use new technologies, particularly two-way communication and automatic 
vehicle location/identification technologies.  Holguin-Veras and Walton (1996) also 
investigated the use of IT in port operations through interviews with port operators and a 
small survey of carriers.  Crum et al. (1998) studied the use of electronic data 
interchange (EDI) technology, while Hall and Intihar (1997) studied IT adaptation 
through a series of interviews with trucking terminal managers, focus group meetings 
with representatives of the trucking industry, and telephone interviews with technology 
providers.  Forster and Regan (2001) examine IT adoption and its impacts in the air 
cargo sector and, most recently, using earlier survey data, Golob and Regan (2002a), 
present a multivariate discrete model of trucking industry adoption of communication 
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and information technologies and Golob and Regan (2002b) examine their perceptions 
of the usefulness of a variety of traffic information sources. 
 
 

Data 

The 2001 Survey of Trucking Companies Operating in California 

A survey of more than 700 trucking companies operating in California was conducted in 
spring, 2001.  The main focus of the survey was the use and impacts of information 
technologies in their operations.  Of particular interest was the use of Advanced 
Traveler Information Systems (ATIS).  Other parts of the survey dealt with the perceived 
effects of traffic congestion on trucking operations, communication between dispatchers 
and drivers, company use of the Internet, and relationships to third-party logistics 
providers (3PLs).  Extensive questions about the operations of each company provided 
independent variables for our models. 
  
The survey was conducted as a computer aided telephone interview (CATI).  The 
interviews lasted an average of 17 minutes.  The survey was aimed at large national 
carriers with operations in the state of California, California based carriers of all sizes 
and private fleets corporately located in the state.  The contact list for the survey was 
obtained from a company that maintains nearly exhaustive contact information for 
trucking companies in the US.  Managers of 3438 companies were contacted, and 86% 
of these qualified by having operations in California.  Of the 2972 companies with 
California operations, 75% (2218) initially agreed to participate in the survey.  For these 
companies, 712 interviews were completed with the person in charge of California 
operations.  The large number of unresolved contacts reflects the difficulty of tracking 
down persons responsible and need to schedule call-backs when people have available 
time.  The 712 completed interviews represent a 49% response rate of all resolved 
contacts, and a 24% response rate of all qualified companies.     
 
 

Company Operating Characteristics 

Our sample is comprised of all types of trucking companies.  As shown in Figure 1, 32% 
of the companies in our study are private fleets while the remaining 68% are for-hire, 
contract or both for-hire and contract carriers.  The frequency distribution of the types of 
services provided by these companies is shown in Figure 2.  Fleet sizes typically 
operated in California ranged from 1 to 1000 with a mean of 49.  The skewness of the 
distribution of fleet size is shown by its 90th percentile value of 100 and by its median of 
20, which was also the mode (6.6% of the companies typically operated 20 vehicles in 
California).    
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Figure 1 Breakdown of Survey sample by Type of Operation. 

 
 

Figure 2 Breakdowns of Survey Sample by Types of Services Provided. 

 
 
 
In addition to type of operations and services, length of loaded movements and 
provision of intermodal services are likely to explain differences in valuation of type of 
driver information.  Our sample includes both short and long-haul carriers (Figure 3), 
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with long-haul carriers, defined to have average loaded movements of 500 miles or 
more, accounting for almost a quarter of the sample.  Regarding provision of intermodal 
services, the sample is quite heterogeneous (Figure 4).  Fifty-four percent of the 
companies provide at least one type of service, with 34% of the companies providing 
maritime services, 33% providing air cargo services, and 23% serve rail terminals.  The 
most common combinations are those involving sea and air.      
 
 
 

Figure 3 Sample Breakdowns by Average Length of Loaded Movement (in miles). 

 
 
 
Trucking company managers were also asked about the areas within the State of 
California in which they operated.  About half of the 712 companies (49%) operate 
statewide, while the remaining half operate regionally.  In total, 79% of the companies 
operate in the Los Angeles Metropolitan Area, 65% operate in the San Diego Area and 
in the Inland Empire (San Bernardino and Riverside Counties East of Los Angeles), and 
64% in the San Francisco Bay Area.  These were the only areas of operation found to 
be related to differences in valuations of ATIS information.       
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Figure 4 Sample Breakdown by Provision of Intermodal Services 

 
 
 
Valuations of Different Types of Information  

Company managers were asked to evaluate the importance of nine types of information 
that drivers might receive or send using in-vehicle or handheld wireless devices.  The 
exact question was: “Now or in the future, drivers may receive or send information using 
in-vehicle or handheld Internet-enabled wireless devices.  Which of the following types 
of information would be most important to your operation?”  The interviewer elicited 
ratings of each of nine types of information on a four-point ordered categorical scale: 
“very important,” “fairly important,” “somewhat important,” and “not important.”  The nine 
items were randomly rotated among surveys, and respondents were also given the 
opportunity to choose “don’t know” as an answer for each item.  The nine types of 
information are listed in Figure 5, together with the aggregate distributions of responses 
in terms the four scale categories.  Less than 1% of respondents indicated “don’t know” 
on each of the nine items, with the exception of “Delays at U.S.-Mexican Border 
Crossings” (1.8%).  “Don’t know” responses are treated as missing data and are not 
shown in Figure 5. 
     
“Locations of freeway incidents and lane closures,” “weather information,” and “travel 
times on alternative routes” were evaluated as important by the greatest number of 
carriers.  Judged not important by the greatest number of carriers was “delays at U.S.-
Mexico border crossings.”  However, the aggregate results of Figure 5 fail to reveal that 
each of these types of information is likely to be more or less important to a certain 
segment of the trucking industry.  Aggregate results also fail to show the extent to which 
valuation of different types of information are correlated.  The objective of the model 
described in the remainder of this paper is to quantify relationships between company 
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characteristics and valuations of information types, while simultaneously summarizing 
the correlations among the valuations in a factor-analytic structure.   
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Figure 5 Aggregate Distributions of Evaluations of the Usefulness of Nine Types of 

Information Drivers Might be Able to Receive or Send Using In-vehicle or 
Handheld Internet-enabled Wireless Devices  

 
 
 

The Structural Equations Model 

Methodology 

The nine types of traveler information that drivers might be able to receive or send using 
in-vehicle or handheld Internet-enabled wireless devices, listed in Figure 5, represent 
the endogenous response variables in our analyses.  Through preliminary analyses of 
variance for each of these nine endogenous variables, we were able to identify twenty-
two company operational characteristics that potentially explain differences in 
managers’ valuations of the different types of information.  These twenty-two exogenous 
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variables are listed in Table 1.  Our objective was to determine the similarities and 
differences in preferences among the nine different types of information, so that these 
items can be organized in service bundles of information that have similar value to 
trucking operations, while simultaneously identifying segments of the trucking industry 
that weigh each bundle of information significantly higher or lower than their industry 
complements.  
 
 
 
Table 1 The Exogenous Variables. 

Operates as a private fleet 

Operates as a for-hire carrier 

Operates as a contract carrier 

Type of 
operation 

General truckload service provided 

Less-than-truckload service provided 
Both truckload & LTL service provided 

Tank truck service provided 
Flatbed or container service provided 

Refrigerated service provided 
Bulk hauling service provided 

High value cargo service provided 
Hazardous materials service provided 

Services 
provided 

Logarithm of Size of Fleet Fleet size 

Operates in Greater Los Angeles Area  

Operates in San Francisco Bay Area 
Operates in San Diego Area 

Operates in Inland Empire a  

Area of 
operations 

Average loaded movements < 25 miles 

Average loaded movements > 500 miles 
Length of haul 

Provides maritime intermodal services 

Provides air intermodal services 

Provides rail intermodal services 

Intermodal 

a Defined as Riverside and San Bernardino Counties east of Los Angeles 
 
 
 
The analysis objective can be accomplished by applying a form of factor analysis to the 
nine importance ratings, using factor analytic methods designed for ordinal variables, 
because the valuations were measured on a (four-point) ordinal scale.  Scores on each 
of the factors can subsequently be regressed against the twenty-two company 
characteristics to determine differences in valuations of the factors.  This combination of 
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factor analysis and regression requires sequential and repeated applications of 
independent models and lacks the ability to simultaneously capture the relationships 
among the endogenous and exogenous variables in one comprehensive model.  A 
structural equation model (SEM) provides a direct and elegant way of addressing this 
problem.   
 
In the version of SEM commonly known as confirmatory factor analysis with regressor 
variables, two submodels are estimated simultaneously.  The first submodel is a 
measurement model that expresses the nine endogenous response variables as 
indicators of a pre-determined number of latent variables (factors).  The second 
submodel is a structural model that expresses the latent variables as linear functions of 
the exogenous variables, as well as (optional) linear functions of one another.  That is, 
in the functional submodel, subject to constraints on identification (a unique solution), 
we are able to test direct effects from each exogenous variable to each endogenous 
variable (factor), as well as direct effects from one factor to another.  The error terms of 
the factors can also be correlated.       
   
The distinction between exploratory factor analysis and confirmatory factor analysis 
using SEM can be summarized as follows (Golob, in press).  In exploratory methods, 
such as principal components analysis, all elements of the factor loadings matrix 
defining the latent factors as linear combinations of the observed indicators take on non-
zero values.  Rotations of the loadings matrix are routinely performed to aid in 
interpreting the factors by maximizing the number of loadings with high and low 
absolute values.  In confirmatory factor analysis, the modeler decides in advance which 
of the coefficients of the linear combination defining the factors are restricted to be zero, 
and which are freely estimated or constrained to be equal to each other or to some non-
zero constant.  Also, in confirmatory factor analysis one can also specify non-zero 
covariances among the unexplained portions of both the observed and latent variables. 
When a structural submodel is added to confirmatory factor analysis, structural factor 
interdependence can be tested simultaneously with regression effects from the 
exogenous variables.  Specification of each individual parameter allows the modeler to 
conduct a rigorous series of hypothesis tests regarding the factor structure. 
 
All structural equation models are estimated using covariance (structure) analysis, 
whereby model parameters are determined such that the variances and covariances of 
the variables implied by model system are as close as possible to the observed 
variances and covariances of the sample.  We use the most commonly applied 
covariance analysis method, normal theory maximum likelihood (ML).  An ML solution 
maximizes the probability that the observed covariances are drawn from a population 
that has its variance-covariances generated by the process implied by the SEM, 
assuming a multivariate normal distribution.  The properties of ML estimators have been 
thoroughly investigated with respect to the effect of violations from normality on biases 
of estimators, nonconvergence, and improper solutions as a function of sample size.  
ML estimation has been found to be robust against violations of multivariate normality 
for present the sample size (Boomsma, 1982; Boomsma and Hoogland, 2001; Bollen, 
1989; Finch, et al., 1997; Hoogland and Boomsma, 1998; and Kline, 1998).  The ML 
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goodness-of-fit statistic can be corrected to account for non-normality in the data 
(Satorra and Bentler, 1988).   
 
 

Model Fit 

The optimal model was determined by comparing competing models, using criteria 
based on Bayesian information theory.  The criteria used were the Consistent Akaike 
Information Criterion (CAIC) (Bozdogen, 1987), a modification of the Akaike Bayesian 
Information Criterion (AIC) (Akaike, 1974, 1987) which compares the ML estimation 
goodness of fit and the dimensionality (parsimony) of each model, and the Schwarz 
Bayesian criterion (Schwarz, 1978), which takes into account the sample size as well as 
the model chi-square and number of free parameters.  The optimal model has forty-nine 
free parameters, which is permitted with our sample size.  It has been determined in 
Monte Carlo studies that sample size for ML estimation of an SEM should be at least 
ten times the number of free parameters in the model, including error terms, with 
strongly kurtotic data (Hoogland and Boomsma, 1998).  Our sample size of 663 
exceeds this recommended minimum of 490.   
    
The optimal model displays excellent goodness of fit.  The corrected chi-squared value 
is 218.766 with 201 degrees of freedom corresponding to a probability value of 0.186, 
indicating that the model cannot be rejected at the 95% confidence level.  All of the 
commonly used goodness-of-fit indices based on the model chi-square statistic meet 
criteria for good model fit.  Several of these goodness-of-fit indices compare the 
maintained model to an independence model by measuring the proportional reduction in 
a criterion derived from the model chi-square values, degrees of freedom and sample 
size.  The indices differ in terms of the normalization used to account for sample size 
and model parsimony.  Our model satisfies the rule of thumb that a good model should 
exhibit a value greater than 0.90 on some of the indices (Mulaik, et al., 1989; Bentler, 
1990; McDonald and Marsh, 1990):  Our values are 0.968 for the normed fit index 
(Bentler and Bonett, 1980), 0.992 for the non-normed fit index (Tucker and Lewis, 
1973); 0.996 for the comparative fit index (Bentler, 1989, Steiger,1989), 0.925 for the 
relative normed fit index (Bollen, 1986) and 0.997 for the incremental fit index (Bollen, 
1989 and Mulaik, 1989).   
 
Another goodness-of-fit statistic is the root mean square error of approximation 
(RMSEA) which measures the discrepancy per degree of freedom (Steiger and Lind, 
1980).  The RMSEA for our model is 0.0116, with a 90% confidence interval of (0.0; 
0.0208).  It is generally accepted that the value of RMSEA for a good model should be 
less than 0.05 (Browne and Cudeck, 1992), but our model passes the more rigorous 
test that the entire 90% confidence interval for RMSEA should be less than 0.05 
(MacCallum et al., 1996).    
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Factor Structure 

The optimal model contains three latent variables (factors).  The factor structure is 
depicted in the flow diagram of Figure 6.  We refer to these factors, or bundles of 
information services, as “traffic information”, “intermodal information” and “general 
information”.  The estimated coefficients of the measurement submodel, equivalent to 
factor loadings, are listed in Table 2.  The three primary information types that make up 
the traffic information bundle are travel times on alternative routes, locations of freeway 
incidents and lane closures, and weather information.  In addition, the traffic information 
bundle also includes a secondary group of three types of information: email, train 
arrivals at grade crossings, and delays at international border crossings.     
 
 
 

Figure 6 Flow (Path) Diagram of the Measurement and Endogenous Structural 
Components of the Structural Equation Model 
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The second bundle of services involves information important to intermodal operations: 
primarily port and rail terminal clearances, port and rail schedules, delays at terminals 
and port facilities.  Secondarily, the intermodal bundle also covers information about 
train arrivals at grade crossings, delays at border crossings, and email.  The significant 
direct effect found from the Intermodal Factor to the Traffic Factor, means that, if 
intermodal information is important to a company, then so is traffic information.  The 
coefficient of this direct link in the structural equation model is 0.400, with a z-statistic of 
8.52.   
 
Finally, the third bundle, labeled “general” is comprised of weather information and 
email.  Negatively loaded on this factor are locations of freeway incidents and lane 
closures and port and rail terminal schedules.  The regression effects from the 
exogenous company characteristics, discussed in the following Section, reveal which 
industry segments are more interested in this general bundle of information services. 
 
 
 
Table 2 Coefficients of the Measurement Submodel Measurement Defining the 

Latent Variables in Terms of the Observed Variables (z-statistics in 
parentheses)  

Latent Variable Observed Variable 
Importance of Information on… Traffic Intermodal General 

Locations of freeway incidents and lane closures 0.878 
(12.21) 

 -0.718 
(-2.59) 

Port and rail schedules 
 0.971 

(31.04) 
-0.383 
(-2.97) 

Port and rail terminal clearances  
 1.000 a 

(fixed) 
 

Delays at terminals and port facilities 
 0.954 

(22.65) 
 

Train arrivals at grade crossings 0.227 
(4.57) 

0.472 
(11.34) 

 

Weather information 0.838 
(12.47) 

 1.000 a 
(fixed) 

Travel times on alternative routes 1.000 a 
(fixed) 

  

Delays at U.S. - Mexican border crossings 0.151 
(3.27) 

0.293 
(7.57) 

 

Email 0.355 
(5.82) 

0.208 
(4.45) 

0.877 
(3.76) 

a  One observed variable must have a fixed value for each factor in order to fix the scale of the latent variable 
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The R2 values shown in Table 3 describe how well each of the nine endogenous 
variables is explained by the three factors.  The bundles are identified as part of the 
modeling process, similar to communalities in exploratory factor analysis.  The relatively 
low value associated with delays at U.S. - Mexican border crossings is due to the fact 
that only a very small fraction of our respondents provide services that regularly cross 
the border, and thus ratings of this type of information have relatively low correlations 
with other ratings of other items.  The same is true, to a lesser extent with email and 
information on train arrivals at grade crossings.  All of the other R2 values are fairly high, 
indicating that the ratings of these items are well explained by the three factors. 
 
 
 
 Table 3 Squared Multiple Correlations for the Endogenous Variables  

Endogenous Variable R2 

Locations of freeway incidents and lane closures 0.46 

Port and rail schedules 0.80 

Port and rail terminal clearances 0.84 

Delays at terminals and port facilities 0.53 

Train arrivals at grade crossings 0.32 

Weather information 0.51 

Travel times on alternative routes 0.58 

Delays at U.S. - Mexican border crossings 0.17 

Email 0.27 

 
 
 
 
Industry Segment Differences in Valuations  

The estimated coefficients of the regression effects of the operational characteristics on 
the factors are listed in the Appendix.  These results are plotted in Figures 7 through 10, 
which are discussed in the remainder of this section.  In determining the optimal model, 
we tested whether similar effects from separate variables within each block of variables 
(company type, services offered, fleet size, areas served, average load length and 
intermodal services offered) could be equated, thus simplifying the model.  Five sets of 
equalities were found that could not be rejected according to standard rules of 
hypothesis testing in linear models:  First, the effects on the Traffic factor from (1) 
truckload and (2) refrigerated services are equal (and positive).  Second, the effects on 
the Traffic factor from (1) tank truck and (2) hazardous materials services are equal 
(and negative).  Third, the effects on the Intermodal Factor from (1) flatbed or container, 
(2) bulk and (3) high value services are equal (and positive).  Fourth, the effects on the 
Traffic Factor from operations in (1) Los Angeles, (2) San Francisco, and (3) San Diego 
are equal (and positive).  Finally, the effects on the General Factor from operations in 
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(1) San Francisco and (2) San Diego are equal (and negative). This implies that a 
simplified model in which these effects are constrained to be equal should be 
developed. This is a standard step in the development of structural equations models.  
 
As shown in Figure 7, for-hire carriers place the highest value on the traffic bundle of 
information services that drivers might be able to receive or send using in-vehicle or 
handheld Internet-enabled wireless devices.  If a company provides either refrigerated 
or general truckload services, this also increases the value of general traffic information.  
Providers of high value, bulk, or flatbed services also place a higher value on general 
traffic information, but to a lesser extent.  As expected, companies operating in or near 
the three major California metropolitan areas (San Francisco, San Diego and Los 
Angeles) value traffic related information more than those operating exclusively outside 
these areas.   
 
Private fleets and LTL carriers value ATIS and other forms of real time information less 
than their for-hire counter parts. This is likely due to the fact that these carriers follow 
regular routes about which they have much better information.  Hazardous materials 
carriers and tank carriers value traffic information less as well, likely because they are 
already obtaining specialized traffic information from specific sources.   
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Figure 7 Regression Effects on the Value of Traffic Information (showing only effects 

significant at the p = .05 level for two-tailed tests)  

 
 
 
Industry segment effects on the second bundle of services, intermodal information, are 
plotted in Figure 8.  The interesting result is that the provision of rail intermodal services 
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dominates other intermodal services.  It appears that carriers serving rail terminals are 
most in need of traffic information using in-vehicle or handheld wireless devices.  
Carriers with flatbed and container services, which are often involved in maritime 
operations, also place a higher value on intermodal information, as do providers of high 
value services which often include air cargo operations and providers of bulk cargo 
services – often involved in rail intermodal moves.   Carriers that generally do not 
provide intermodal services - HAZMAT carriers, tank carriers and private fleets – 
naturally place lesser value on intermodal information.  
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Figure 8 Regression Effects on the Value of Intermodal Information (showing only 

effects significant at the p = .05 level for two-tailed tests)  

 
 
 
As shown in Figure 9, fleet size is negatively associated with carriers’ perception of the 
value of the general information bundle; smaller fleets place a higher value on this 
bundle which includes weather information and email.  Many large carriers have already 
invested in vehicle location and communication systems for their fleets so they have 
less need for the provision of such services.  Long-haul carriers and carriers that 
operate in the Inland Empire (defined as San Bernardino and Riverside Counties) and in 
San Diego County also value weather and email information more highly.  Spatially, the 
Inland Empire and San Diego County together span most of the mountainous and 
desert areas between the large coastal conurbations of Southern California and the 
eastern border of California.  Weather and email information could be important to 
drivers crossing this area on long-distance runs. 
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Figure 9 Regression Effects on the Value of General Information (showing only effects 

significant at the p = .05 level for two-tailed tests) 

 
 

 

Conclusions 

The trucking industry plays a critical role in the U.S. economy.  The strength of each 
region’s industrial base depends on the ability of freight-transport companies to provide 
swift and reliable goods movement at reasonable costs.  New technologies make the 
delivery of traffic information, which may improve the efficiency of goods moment, 
possible in many new ways.  The trucking industry is very diverse.   Policy analysts, 
technology developers and information providers should be interested the perceptions 
of commercial vehicle operators regarding the usefulness of different types of 
information systems.  In this paper, we describe results from the application of nonlinear 
multivariate statistical models to attitudinal data from a large-scale survey of for-hire 
trucking companies and private trucking fleets operating in California.  These models 
explain how perceptions of the value of specific sources of traffic information are related 
to the operating characteristics of the trucking companies.  The models are used to gain 
both performance and market research information.  
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APPENDIX Total Effects of the Exogenous Variables on the Endogenous 
Latent Variables (z-statistics in parentheses)  

Affected Latent Variable 
Exogenous Variable 

Traffic Intermodal General 

Operates as a private fleet -0.088 
(-2.78) 

-0.220 
(-2.94)  

Operates as a for-hire carrier 0.212 
(2.81)  

0.159 
(2.85) 

Operates as a contract carrier    

General truckload service provided 0.169 
(2.64) 

  

Less-than-truckload (LTL) service provided -0.146 
(-1.84)   

Both truckload and LTL service provided 0.083 
(2.38) 

0.208 
(2.47) 

 

Tank truck service provided -0.080 
(-2.19) 

-0.200 
(-2.26) 

 

Flatbed or container service provided 0.091 
(3.45) 

0.227 
(3.74)  

Refrigerated service provided 0.169 
(2.64) 

  

Bulk hauling service provided 0.091 
(3.45) 

0.227 
(3.74) 

 

High value cargo service provided 0.091 
(3.45) 

0.227 
(3.74)  

Hazardous materials service provided -0.080 
(-2.19) 

-0.200 
(-2.26)  

Logarithm of number of vehicles operated in CA   
-0.050 
(-2.64) 

Operates in Greater Los Angeles Area  0.098 
(3.03) 

  

Operates in San Francisco Bay Area 0.098 
(3.03)  

-0.079 
(-1.78) 

Operates in San Diego Area 0.098 
(3.03) 

 
0.166 
(2.14) 

Operates in Inland Empire   0.187 
(2.28) 

Average loaded movements < 25 miles    

Average loaded movements > 500 miles   
0.256 
(3.70) 

Provides maritime intermodal services 0.056 
(1.84) 

0.140 
(1.88) 

 

Provides air intermodal services    

Provides rail intermodal services 0.039 
(0.44) 

0.782 
(9.28) 
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