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EXECUTIVE SUMMARY

This report documents a brief study of the benefits from and the institutional barriers to
Intelligent Vehicle - Highway Systems (IVHS) in Commercial Vehicle Operations (CVO). IVHS
- CVO applications comprise a number of technologies in various stages of development. Some
are currently being field-tested; many are still in their conceptual stage. Although several
proposed IVHS - CVO applications are examined, primary concentration in the study is placed
upon those applications that may reduce the cost of complying with motor carrier administrative
and safety regulations. These compliance costs include the costs of complying with regulation
of vehicle dimensions (i.e., size and weight), permitting, licensing, registration, fuel tax
collection, and safety enforcement.

The study uses the State of Iowa, the Interstate 80 highway corridor through Iowa, and
Iowa-based motor carriers as its case study. Through the Iowa case study, the research
identifies the benefits of IVHS - CVO applications, institutional barriers to IVHS - CVO
applications, examples of how barriers to multi-jurisdictional institutional issues have been
solved, and identifies the "most promising" applications of IVHS - CVO technology.

The "most promising"” applications were determined by identifying which applications:
(1) do not conflict with the more intransigent institutional barriers, (2) will provide long-term
benefits, (3) are technically feasible, and (4) are favored by carriers and public agencies. These
are technologies that should be emphasized for early application because they are likely to be
the most widely accepted. The five "most promising" include:

Weigh-in-motion with automatic vehicle identification

Pre-clearance for safety inspections

"One-Stop-Shopping" for licenses, registrations, and permits

Automated, apportioned fuel tax administration using instrumented state line
crossings

= Automatic toll collection using electronic toll and traffic management systems

Electronic drivers’ log books, electronic placarding of hazardous materials, and
navigational aids were not included as "most promising" because they are either likely to provide
lower levels of benefits, or impediments to their implementation are relatively great.

One of the highlights of the research is an estimate of the costs motor carriers incur while
complying with administrative rules and regulations. The case study analyzed the cost structures
of four motor carriers, and estimated their compliance costs in:

Weight regulation and enforcement

Safety regulation and enforcement
Licenses, permits, and registrations
Apportioned fuel tax collection and auditing
Toll Payments
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Cost estimates do not include the cost of taxes, tolls and fees associated with the five
areas listed above, but include only the motor carrier costs of complying with these
requirements. It was discovered that carriers’ office costs associated with the administration of
these requirements are much smaller than their over-the-road costs. Largely, compliance costs
are dominated by delay experienced by vehicles and drivers while complying with administrative
rules and regulations.

Of the carriers surveyed, typical compliance costs are found to be in the neighborhood
of $12,000 dollars per tractor-trailer per year. Assuming that the Iowa motor carriers surveyed
are indicative of motor carriers throughout the country, a conservative estimate of the national
cost of complying with administrative rules and regulation is approximately $6 billion per year.
Clearly, not all of these costs would be conserved through the application of IVHS - CVO
technologies, but compliance costs would be significantly reduced.

If IVHS - CVO applications are to be introduced in commercial traffic corridors
throughout the country, a new paradigm of partnership must be developed between public
agencies within and between states, and between regulators and motor carriers. Collaboration
will greatly facilitate the earliest deployment of a national IVHS - CVO network. In addition,
only collaborative solutions to institutional issues will permit the system to have a robust variety
of IVHS - CVO functions.
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CHAPTER 1
INTRODUCTION

Many motor carriers, a number of states, and the Federal Highway Administration are
investigating and demonstrating a group of technology applications known collectively as
Intelligent Vehicle-Highway Systems in Commercial Vehicle Operations (IVHS - CVO).
Development of technical standards, as well as hardware and software, is well under way. A
number of these technologies, including weigh-in-motion, automatic vehicle classification and
identification, and automatic toll collection, are currently being road tested.

Figure 1-1, "Meeting Demands for IVHS - CVO," represents a simplified depiction of
the institutional dynamics for IVHS - CVO demand. A number of demand forces are "pushing"
for the implementation of CVO concepts. These forces include, for example, the desire to
reduce motor carrier costs, the desire to reduce regulatory costs, and so on. It appears that
meeting these demands requires an analysis of functional areas, both within the motor carrier
industry, and within state-level regulatory agencies, to find those functions which are most likely
to, when moving toward IVHS - CVO, satisfy those demands. Using this functional analysis,
the study has identified several IVHS - CVO applications which seem to be "most promising,"
as noted in Chapter VI.

It appears, however, that the most significant obstacle to IVHS - CVO applications may
be several institutional barriers which, if left unchecked, could inhibit the growth of a national
network of IVHS - CVO capable highways. This study seeks to identify and analyze these
institutional barriers to IVHS - CVO.

Analysis of the findings reveals that several proposed IVHS - CVO applications are
indeed promising. They present manageable levels of institutional barriers while providing
exceptional opportunities to strengthen carrier productivity, improve highway safety, reduce
regulatory costs, and raise compliance levels.

With 1.2 million truck-tractor power units, 3.7 million commercial trailers, and 36.5
million light-duty trucks on the nation’s highways', commercial vehicle operations are critically
important to a smooth-functioning national transportation system. Traffic congestion and a lack

of real-time traffic information are serious productivity issues for motor carriers. The American
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Association of State Highway and Transportation Officials estimates that commercial "(t)ruck
delays alone add $7.6 billion per year to the cost of goods that Americans buy." These facts
point to the need to improve efficiency, capacity utilization, and safety in the nation’s road
freight system, and IVHS - CVO may be able to help.

This is an area that has not been studied in depth. IVHS America, a successor group to
Mobility 2000, is composed of advocates for IVHS drawn from industry, government, and
academia. IVHS America has developed a committee structure to look at institutional issues.

The Institutional/Standards Subcommittee has as its mission:

. . to identify and resolve any organizational, administrative and statutory barriers
to implementing advanced technology for the management of commercial vehicles and
highway systems. "’ '

This is the only organization responsible for synthesizing institutional issues and
promoting solutions to institutional barriers. The very recent creation of this committee
illustrates the lack of pertinent research and points to the need for extensive institutional work
in the CVO area.

RESEARCH METHODOLOGY

The methodology for this study includes a literature review and analysis of IVHS -CVO
‘materials, and a review of current demonstration projécts and proposed IVHS - CVO
applications. The institutional barriers are analyzed through a series of interviews with motor
carriers, interest groups, regulatory agencies, and private sector companies. Institutional
barriers and opportunities are examined. Iowa law and administrative rules are reviewed to
ascertain areas which may prohibit automated and/or electronic processing and administration
of motor carrier matters. Some examples of multi-jurisdictional cooperation on motor carrier
regulation are presented, clearly demonstrating that technical and regulatory cooperation among
several states is possible, and is indeed somewhat common.

The broad areas of IVHS technology represent dozens of specific technological
capabilities, as noted in Table 1-1. Some of these are proposed, and some are already in

production. This research will examine potential applications of all these technologies to



commercial vehicle operations (CVO). It is not proposed here to analyze the IVHS - CVO
hardware and software technologies, but rather the institutional issues which will affect any
potential implementation. The research team has assumed that technical developments are

proceeding well, and has not developed an analysis of IVHS hardware or software.

Table 1-1 Primary Technologies Associated with IVHS-CVO

Automatic Vehicle Identification (AV])
Heavy Vehicle Electronic License Plate  (HELP)
Weigh-in-Motion (WIM)
Automatic Vehicle Classification (AVQO)
Electronic Placarding/Bill of Lading (EBL)
Automatic Vehicle Location (AVL)
On-board Computers (OBC)
Two-way Real-time Communication (TWC)
Automatic Clearance Sensing (ACS)
Advance Traveler Information Systems (ATIS)
Electronic Data Interchange (EDI)

Electronic Toll and Traffic Management (ETTM)
Automatic payments and collections
(Electronic Funds Transfers) (EFT)

Analysis of the institutional issues will be accomplished using an institutional matrix, with
all the various IVHS - CVO technologies (See Table 1-1) analyzed against the several
institutional issues areas listed at the beginning of Chapter IV. Each of the several IVHS - CVO
technologies will be examined by the research team to illuminate its potential or possible effects
on a number of institutional aspects of the Iowa motor carrier environment. The institutional
challenges to each new technology may be tested and analyzed in this research matrix
framework.

For case study purposes, it is assumed that a national east-west IVHS freight corridor

along Interstate Highway 80 (I-80) will be implemented. This interstate highway has, in certain

segments, the highest heavy truck counts in the country * Tt serves as an east-west arterial for

intermodal and truck freight, passing through a number of significant freight origins and

destinations. 1-80 passes through California, Nevada, Utah, Wyoming, Nebraska, Iowa, Illinois,



Indiana, Ohio, Pennsylvania, and New Jersey. New York is also included in the assumptions
due to its role in the important bridge, highway, and freight terminal activities of the Port
Authority of New York and New Jersey at the eastern-most terminus of I-80.

It is anticipated that an analysis of the institutional issues facing Iowa will become a "first -
step” in developing and implementing an instrumented IVHS - CVO corridor on 1-80. The
research team, however, also recognizes the regional, rather than corridor, nature of many
freight patterns and would like to note that I-80 could also become a kind of "spine" in a
regional network of IVHS - CVO instrumented roads. Whether an east-west corridor or a
regional network, I-80 provides the level and diversity of freight volumes necessary for a

successful demonstration.

REPORT ORGANIZATION
Chapter I describes the rationale for IVHS - CVO and some of the forces pushing and

pulling these technological applications into the current policy forum. Also described is the
methodology to be employed in this study, which includes a literature review, carrier and DOT
interviews, a compliance cost survey, a detailed analysis of state rules and laws, and a review
~ of other institutional barriers to CVO applications.

To provide the reader with a sense of the technology and IVHS - CVO applications and
functions, Chapter II defines the broad areas of IVHS - CVO and discusses their applications.
An understanding IVHS - CVO concepts is important to understand how the technology and
functions may conflict with institutions, its potential roles in the administration of regulations,
and the benefits of CVO.

Chapter III investigates the potential benefits from IVHS - CVO applications. The
benefits are first approached from a theoretical basis. Because many of the IVHS - CVO
applications are still conceptual and little empirical work exists on benefits, the discussion is
largely theoretical. One benefit area, however, that has received both a large measure of

attention and some empirical investigation is the reduction of motor carrier administrative and

safety regulation compliance costs.  Also included in the Chapter IIT are the results of the

e -~ S et i A e

compliance cost study conducted as part of this research. The research is largely a case study



of these costs for four motor carriers. It is clear that the costs on a national scale are large and,
by a significant measure, IVHS - CVO applications can help to reduce the cost of compliance.

Since there are significant benefits of IVHS - CVO applications, Chapter IV presents
some of the obstacles and barriers to implementing CVO applications. A list of twenty-four
specific institutional issues is developed. The discussion in the chapter continues with a review
of Towa laws and administrative rules that may be incompatible with IVHS - CVO applications.
In addition, the variation in regulation and rules between states along the I-80 corridor is defined
to illustrate the tremendous confusion of incompatible state motor carrier administrative rules
and regulations.

Given the clutter of motor carrier administrative regulation, Chapter V reviews
cooperative examples in which states have managed to cooperate through multi-jurisdictional
organizations to streamline these processes. These examples of legisiated or evolved multi-
jurisdictional organization identify some paths to uniformity and to mutual reliance for the
administration of commercial vehicle regulation.

After a discussion of the barriers to IVHS - CVO application and knowledge of the
benefits, Chapter VI identifies the "most promising" applications. These applications should be
focused upon for early application because they do not conflict with one or more of the most
formidable institutional issues. Further, the "most promising” applications are likely to be
positively embraced by the motor carrier industry because they will result in a decline in the cost
of complying with state administrative regulation.-

The last chapter identifies ingredients that are necessary to facilitate the implementation
of the "most promising” applications. Underscored is the need to bring together government
regulatory, enforcement, and highway operating agencies, with motor carriers and service
providers to build partnerships to accomplish IVHS - CVO objectives. The need to build a new

paradigm of partnership is clear.
ENDNOTES

TY & Vo JURSSEE (V T . SR (I ¢ AP TR, PR N PPy "
U.S. Congress, Office of Technology Assessment, Moving Ahcad: 1991 Surface

Transportation Legislation, OTA-SET-496, Washington: USGPO, June 1991, p. 35.
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.

2. "A New Era in Road Policy," Nation’s Business, September, 1991, pp. 20-26.
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IVHS America, CVO Committee, Institutional/Standards Subcommittee, "Draft Mission
Statement,” July 31, 1991.

The average daily heavy truck counts on I-80 in Iowa (1987) was 5,775 trucks, according
to Iowa Department of Transportation data reported by the Iowa Transportation Center.






CHAPTER 11
IVHS - CVO APPLICATIONS

This chapter describes the various applications of intelligent vehicle-highway systems in
commercial vehicle operations, (IVHS - CVO). Dozens of applicaﬁons have been proposed.
This chapter describes and categorizes those systems relating to both automobiles and to
commercial vehicles first, and will then outline the applications in commercial vehicle
operations.

APPLICATION DESCRIPTIONS

IVHS - CVO comprises a number of evolving, semi-interdependent technologies in the
areas of electronics, communications, engine design, highway design, traffic control, and
information processing. Elements of future IVHS systems may include Advanced Traffic
Management Systems, Advanced Traveler Information Systems, Commercial Vehicle Operations,
and Automated Vehicle Control Systems.

Five general areas of IVHS, and their potential application to commercial vehicle

operations, are discussed below.

L Advanced Traffic Management Systems (ATMS) include elements of freeway
management systems and traffic signal control. ATMS may locate disturbances in
freeway traffic flow, as well as provide interactive and adaptive traffic signal control at
adjacent street and freeway ramp intersections. ATMS may improve traffic flows such
that rush hour truck bans in all congested areas are no longer considered to be the most
appropriate means of traffic control. For motor carriers, ATMS may also play a role in
route selection, and even site selection for carriers and shippers.

= Advanced Traveler Information Systems (ATIS) include pre-trip and in-vehicle
information for drivers on accident zone delays, congested traffic, weather conditions,
alternative routes, recommended speeds, and trip planning. Among the techniques used
to .provide this information are on-board computers (OBC), electronic navigational aids,
traffic information broadcasting, and automatic vehicle monitoring systems. Vehicle
monitoring systems include automatic vehicle location (AVL) technology, for monitoring
from a home base.

N Commercial Vehicle Operations allow a central controller or dispatcher to know the
location and progress of a fleet of vehicles, which may also use AVL Specific regulatory
and fleet safety and credentials inspection requirements may be easily met by electronic



log books and manifests, as well as electronic operating authority, licensing, registration,
and permitting. Electronic log books and freight manifests may be kept and accessed by
roadside regulatory authorities without stopping the truck. Trucks may be weighed and
axle loads and configurations determined using weigh-in-motion (WIM) technology. The
Federal Highway Administration has prepared a thorough analysis of the need for, and
uses of truck weight data.'

Advanced Vehicle Control Systems (AVCS) may collect data from on-board sensors in
the engine, fuel system, electrical system, brakes, and so forth to provide drivers (or
potentially carrier dispatchers) with routine or emergency equipment operating indicators.
A more advanced application finds electronic adaptive control of various vehicle
components, adjusting engine components or recommendations to drivers for current
conditions and according to pre-selected parameters.

Advanced Public Transportation Systems (APTS) used in passenger mass transit
applications.

Commercial vehicle operations may be broadened to include a number of private sector

operations as well as public-sector administration and regulation:

Fléet Management

Automatic toll collection

Vehicle and cargo tracking

Hazardous material electronic placarding

Cargo and passenger scheduling and routing
Automated registration, permits, and fuel tax payments
Route guidance, navigational aids

Equipment and driver scheduling

Driver and Vehicle Safety

Dynamic vehicie safety warning systems
Communication of accident or weather information
Driver fatigue and impairment countermeasures
Remote vehicle and driver safety inspections
Computerized maintenance records

Auiomation of Siaie Reguiaiory Funciions

® Issuing license plates
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Annual vehicle registration

I.C.C. operating authority (and insurance)
Temporary registration (trip permits)

Fuel tax registration, payment, and auditing
Temporary fuel tax permits
Weight-distance taxes (not all states)
Oversize and overweight permits
Hazardous materials permits

Issuance of truck credentials in one location
Collection of tolls, where applicable

The Crescent Project and H.E.L.P. (Heavy vehicle Electronic License Plate) plan to
demonstrate and test a number of data collection and transmission technologies, the technical
aspects of which are beyond the scope of this paper. Furthermore, Advantage I-75, a
demonstration corridor from Florida through Michigan to Canada, plans to demonstrate a pre-
clearance system for weight and safety enforcement. Early positive results from the
demonstration projects will be important to other future IVHS - CVO projects. Crescent and
Advantage I-75 will demonstrate:

® State-by-state data collection (weight, axle spacing)

Carrier data collection (fleet reports received by carriers)

Weight enforcement programs (summarized low-speed wexght data)
Fixed site weight screening (weigh-in-motion)

Automatic through clearance - weights and lengths

Automatic through clearance - registration and operating authority
Automatic through clearance - safety inspection

Automatic through clearance - permits

Throughout the remainder of this report, the existing and proposed IVHS - CVO
functions will be discussed and their potential for application analyzed. There is, however,
clearly a rich and diverse set of IVHS applications being proposed, several are still conceptual,

and some are being tested and are in operation.
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CHAPTER III
BENEFITS OF IVHS - CVO

To clearly understand the institutional framework which surrounds many of the
implementation questions for various IVHS - CVO applications, it may be helpful to examine
some of the forces working for and against adoption of the CVO concepts. Some of these
forces, be they "market" forces or effects of government policy, are well-known. Others are
more obscure. As the benefits of IVHS - CVO are recognized, they comprise forces pushing
to adopt CVO applications. As the costs of IVHS - CVO are recognized, they may become
forces pushing against adoption of CVO applications.

This chapter identifies the benefits of IVHS - CVO technologies. Several of the benefits
theorized are likely be significant, but little empirical work has been conducted to estimate their
magnitude. As such, any discussion of possible benefits is largely conceptual. Much of the
benefit debate, however, has focused on reducing potential administrative and safety regulation
compliance costs associated with the use of IVHS - CVO applications. Therefore, the research
does investigate compliance costs and presents original findings regarding their magnitude.

The first section of this chapter defines potential benefits (cost reductions) of IVHS -
CVO applications. The second section identifies estimates of regulatory compliance costs,
through a review of past studies, as well as reporting results of a modest survey of the trucking

‘industry.

BENEFITS OF IVHS - CVO APPLICATIONS

The research team has identified nine areas of theoretical benefits which may occur from
adopting various IVHS - CVO applications. Also, there are a few areas where benefits have
been demonstrated. Cost areas are covered in the following sub-sections. Clearly, the country
has much to gain from applying these technologies to the nation’s surface transportation network.

Reduced Congestion and Shipment Delays. Truck congestion on the interstate
highways may be reduced through the two-way real time communication component of IVHS -

CVO Motor carriers will be able to reduce average shipment time-in-transit, while increasing

vehicle and equipment utilization rates. The need for reliable, on-time service in the competitive

13



marketplace makes this technology attractive. The following delay circumstances may be

successfully avoided by motor carriers using this IVHS - CVO technology.

= Traditionally congested areas
L] Accident sites

| Construction zones

] Hazardous weather conditions

WIM (weigh-in-motion) technology is an application that will reduce delay through high
processing rate without disrupting mainline traffic operations. Other benefits of WIM
applications include improved highway safety over the presence of static scale crews, reduced
weigh scale crew sizes, increased commercial vehicle coverage and the ability to minimize scale
avoidance, and reduced per-unit data collection costs.' ,

Accident Reduction, Highway Safety. By suggesting alternate routes, trucks may avoid
accident areas, thereby reducing traffic volumes around the accident sites and reducing the
possibility of multiple-vehicle collisions. With electronic placarding, responses to hazardous
materials spills should be safer, while clearing the roadway sooner. By disseminating timely
weather information and road conditions, trucks may avoid dangerous areas, thereby reducing
weather-related traffic accidents. Implementation of IVHS - CVO in some urban areas may be
a viable alternative to banning truck traffic during rush hours.

| Improved Truck Driver Performance. Using driver training aids and navigational
features possible with IVHS, it is expected that driver skills, driver satisfaction, and driver
retention will be increased. This, in turn, should alleviate some of the difficulties experienced
in recruiting drivers. Furthermore, with advances in electronic manifests and log books, using
on-board computers (OBC) and possibly interfaces with shippers’ Electronic Data Interchange
(EDI) systems, drivers may accomplish complex tasks easier, with greater accuracy.

Improved Carrier Management Information. Carriers will be able to obtain accurate
and timely information on the status of shipments, location of trucks, trailers, and containers,
estimated time of arrival, driver and equipment availability, safety inspection record, fuel taxes
paid, state-by-state fleet miles, and the status of vehicle licensing, registration, and permits.
Carriers may more ciosely track shipments of hazardous maierials, reducing liability and
exposure. Carriers may want to integrate some data elements collected through IVHS into their

EDI systems, communicating with shippers and distribution centers.
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Greater Energy Savings. Through techniques of delay reduction, efficient navigation,
_routing and scheduling, and elimination of some inspection and weigh station and port-of-entry
stops, some diesel fuel savings may be realized. Drivers may be less inclined to use excess fuel
to "catch up” at higher speeds after experiencing long stops or congestion, as their exposure to
congested areas decreases.

Improved Intermodal and International Traffic. Carriers are acutely aware of their
role in intermodal traffic, as well as the international dimensions of much of the freight which
they carry. IVHS technologies, including AVI and HELP and electronic placarding, electronic
manifests, and interfaces with EDI links, and automatic customs clearance, may provide
expedited intermodal and international service for trailers and containers. Since railroads and
steamship lines are beginning to adapt these technologies for identifying and manifesting their
freight, benefits to those motor carriers using the same technologies will likely occur.

Improved Ambient Air Quality. With more efficient truck routing and scheduling
possible through IVHS, and less time with engines idling, or delayed in traffic jams, emissions
of hydrocarbons, carbon oxides, nitrogen oxides, and particulate matter should be reduced. This
will occur especially in congested urban areas, where relief is most needed.

Increased Infrastructure Capacity. Without major additional lane mileage, the vehicle
capacity of the interstate highways, as well as terminals and dock areas, may be increased
through IVHS - CVO technologies. This is a function of the ability to avoid accident and
congested areas, as well as the ability to choose the most efficient routes.

Reduced Compliance Costs for Motor Carriers. One of the most significant benefits
of IVHS - CVO, especially from the "One-stop Shopping" concept, is reduced compliance costs,
both in the motor carrier industry, and in terms of public-sector administrative costs. Motor
carriers are faced with a heavy administrative burden as they comply with necessary laws and
regulations relaﬁng to vehicle licensing, registration, permits, size and weight, operating hours,
fuel and other taxes, vehicle safety, and driver licensing. Compliance procedures vary from
state to state. IVHS- CVO may provide a means to reduce compliance costs, through paperwork

reduction, accurate mileage-hy-state reporting, electronic manifest and weight checking, and

elimination of redundant or needless requirements and forms.
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There seem to be significant compliance costs which constitute an important group of
benefits from IVHS - CVO implementation. With "intelligent” custom-designed systems,
compliance with very different state rules can be accomplished through a given system, without
each state being required to enact uniform rules and laws. The remainder of this chapter seeks
to identify costs associated with compliance. Clearly, not all compliance costs will be avoided
through the adoption of IVHS - CVO applications, but a significant proportibn of these costs

may be avoided.

EFFORTS TO ADDRESS COMPLIANCE COST AND UNIFORMITY

There are few examples of empirical research to measure potential benefits from different
IVHS - CVO applications. In some areas of IVHS - CVO, such as two-way communications
and real-time traffic and congestion information, studies are underway to estimate potential
benefits. Preliminary results in one study of less-than-truckload carriers in a busy metropolitan
area, an average savings of 40 minutes per driver, per day, is achieved through more accurate
scheduling of pick-ups and deliveries.” These kinds of applications, however, are faced with
very few institutional barriers when compared with those applications related to safety,
regulation, and taxation. It is expected that these kinds of commercial vehicle applications will
indeed be implemented, based on the carrier’s projection of the gains which they may provide.

Current work in progress at the University of South Florida is focused on developing the
benefit/cost ratio for the truck pre-clearance and automatic vehicle identification (AVI) systems
proposed for Advantage I-75 on the Interstate Highway 75 corridor. According to researchers,
costs are a function of system design, instrumentation, and trucker time. Benefits are seen to
~ include paperwork reduction, improved highway safety, and travel time savings.

The I-75 concept provides for manual weighing and either random or initial inspection
of trucks. The pre-clearance data for the participating trucks is the sent in an electronic
"envelope" which precedes the truck along its trip, allowing that truck to pass subsequent ports-
of-entry uninterrupted. If Advantage I-75 is unable to reduce the actual time spent in weight,

credentials, and safety checks, carriers may find their costs have not decreased. One researcher
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expects that there may be no net benefit for this part of the I-75 concept.” Others cite the

preliminary demonstration of time savings by an automated weigh station in Kentucky.*

BENEFITS FROM UNIFORMITY IN COMPLIANCE REQUIREMENTS

Uniformity among states in administering motor carrier law has long been recognized as
an important goal. Recent efforts to determine the costs and effects of the patchwork of state
regulation may be traced to a pre-deregulation (1975) study completed by the Midwest Research
Institute in Kansas City for the Federai Highway Administration.’

The study used a survey of eleven motor carriers differing in size and type to quantify
compliance costs. Extrapolating those costs over the entire (interstate carrier) industry at that
time, compliance costs of about one billion dollars including vehicle registration, motor fuel
- taxes, third structure taxes, and public utilities commission permits (including direct cost of the
permits) were estimated.

The study also identified the significant problems and administrative variations facing
motor carriers with interstate operations. The study was requested by the federal Office of
Management and Budget in order to determine the level of cost savings which may be available
from reform in this area.®

The Motor Carrier Act of 19807, which relaxed federal economic regulation for motor
carriers, also identified the lack of uniformity among the states and directed the Secretary of .
Transportation and the Interstate Commerce Commission to study the matter and make
appropriate remedial recommendations to Congress. The Act states that: |

"Congress hereby declares and finds that the individual State regulations and
requirements imposed upon interstate motor carriers regarding licensing, registration, and
filings are in many instances confusing, lacking in uniformity, unnecessarily duplicative,
and burdensome and that it is in the national interest to minimize the burdens of such
regulations while at the same time preserving the legitimate interests of the State in such
regulation. Therefore, Congress directs the Secretary of Transportation and the Interstate

Commerce Commission . . . to develop legislative or other recommendations to provide
a more efficient and equitable system of State regulations for interstate motor carriers .

ng
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The act also recognized that reform of the permit procedure for contract carriers is
necessary, and required that "The Commission shall streamline and simplify, to the maximum
extent practicable, the process for issuance of permits..."’

The National Cooperative Highway Research Program conducted an analysis of the cost
effectiveness of collecting, transmitting, and processing heavy vehicle port-of-entry and weigh
station data using automatic vehicle identification (AVI) and state-based, pre-clear and bypass
reader technology. The study estimated that for an "average" weigh station state, with ten
percent of the trucks AVI-equipped, there would be a break-even of net present benefit/cost in
that state.

Excerpts from this study’s findings are shown in Table 3-1. Using various AVI
participation rates, benefits start to accrue. For example, if fifteen percent participate, the study
estimated a net present benefit of 9.25 million dollars, and with thirty percent participation, the
benefit is estimated at 28.75 million dollars in that average state. It should be noted that this

study estimated significant additional costs for those non-AVI equipped motor carriers. 0

Table 3-1 Net Present Costs and Benefits (In Thousands of Dollars)

R M)

A.V.1. PARTICIPATION RATE

10% 15% 20% 30%

FOR TYPICAL STATE

Benefits $3,617 $4,113 $4,608 $5,564

Costs $3,377 $3,377 $3,377 $3,377

Net $ 240 $ 736 $1,231 $2,187
FOR AVI MOTOR CARRIERS

Benefits $17,680 $26,520 $35,360 $53,041

Costs $ 1,227 $ 1,840 $ 2,454 $ 3,681

Net ‘ $16,453 $24, 680 $32,906 $49,360
FOR NON - AVI MOTOR CARRIERS

Benefits $ 847 $ 4,284 $ 5,990 $ 7,024

Costs $17,534 $20,447 $23,580 $29,820

Net ($16,687) ($16,163) ($17,590) ($22,796)
NET PRESENT VALUE s 6

$ 9,253 $16,547 $28,751

Source: N.C.H.R.P. Report No. 303.

A N S e s

The Office of the Secretary of Transportation has recently developed a rough estimate
of compliance cost based on the 1975 FHWA study noted above." The study estimates a cost

per vehicle per state, in terms of private carriers, exempt carriers, and regulated Class 3 and
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Classes 1 and 2 together. Adjusted for inflation, the 1990 interstate "burden” (cost) is estimated
to be between 1.10 billion and 3.32 billion dollars annually.'

The study does not assume automated or electronic (IVHS - CVO) applications in
deriving costs. Using industry’ segment-specific per-truck compliance costs, it hypothesizes that
either 10, 20, or 30 states opt-in to the concept of total reciprocity, and this is how the range
of values is derived (1.10 to 3.32 billion dollars). The study has not been published.”

There have been estimates of the benefits (cost savings) which may result from provisions
of various versions of the Intermodal Surface Transportation Efficiency Act of 1991 which
requires all states to participate in the International Fuel Tax Agreement and to participate in a
base-state registration plan for truckers. Although the legislation does not require any automated
or intelligent vehicle-highway components, "(t)hose provisions . . . could save truckers more
than one billion dollars per year in complying with state highway tax laws.""

The previous estimates of compliance costs, though helpful, are found to be very general
in nature. They may lack a research-based specificity. In an effort to move toward a cursory
estimate of the actual extent of compliance cost which motor carriers face, this study examined
financial and operating information from four carriers, and based on these case studies, has
arrived at some tentative conclusions about compliance costs, as presented in the following

section.
MOTOR CARRIER COMPLIANCE COST SURVEY

Due to the importance of the compliance cost issue as an implementation opportunity for
IVHS - CVO, and the lack of data on actual compliance costs, the research team worked closely
with four motor carriers to develop general estimates of five areas of compliance cost for each

of the four sample carriers. The five areas of compliance cost include:

L Weight regulation and enforcement

B Safety regulation and enforcement

u Licenses, permits, and registrations

L Apportioned fuel tax collection and auditing
[

Toll payments

3

he particinating motor carrier firmg were selected to represent the widest variety

possible of for-hire motor carriers. The carriers include truckload and less-than truckload

firms, as well as interstate and intrastate operations. The respondent carriers have 1,752 tractors
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and 3,110 trailers in service. They employ 1,880 company drivers and 247 owner-operators.
" Three carriers reported results for the calendar year ended December 31, 1990, and one for the
calendar year ended December 31, 1989.

The compliance cost survey instrument may be found in Appendix C. The survey
instrument was pre-tested with one motor carrier, and revised accordingly. The chief executive
officer of each carrier approved their firm’s participation in the survey. The questionnaire is
constructed so that the carrier could dissemble the questionnaire into five parts and have it filled
out by the'appropriate department head(s). The survey data are not reported in any particular
order, and all company data are kept strictly confidential.

Weight Regulation and Enforcement. All carriers report compliance costs related to
weight regulation and enforcement, although the carriers differed markedly in their experiences
of time spent at weight stations, and the resulting costs. The first carrier estimated the value
of time spent at $17,559* per truck per year (3476 for driver time per year; plus $17,083 per
tractor-trailer per year). The second carrier estimated the value of time lost at $10,983 per truck
per year ($3,400/driver per year; plus $7;583 per tractor-trailer per year). The third carrier
estimated the value of time lost at $688 per truck per year ($104/driver per year; plus
$584/tractor-trailer per year). The fourth carrier estimated the value of time lost at $1,958 per
truck per year ($1,659/driver per year; plus $299 per tractor-trailer per year, not including
mechanical wear and tear on equipment). |

Carriers in this study were also concerned about the value of lost business which may
occﬁr from weigh scale delays and delays in obtaining appropriate state permits and overweight
permits. However, a general estimate of the value of the business lost is not developed in this
study.

-Only one of the four carriers in this study reported any maintenance shop personnel costs
related to weight regulation. This would include weighing vehicles and keeping necessary

records.

The carrier estimated an average of six weight or inspection stops per cross-country round-trip. Vehicle
wear and tear was estimated at $20 per stop. The researchers assume both numbers to be high, and
therefore these two data elements will not be used in estimating industry-wide costs.
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Additionally, driver training time related to vehicle weight regulation was estimated by
the carriers as ranging between one-half and ten hours per year per driver. All carriers also
reported incidental costs related to weight regulation and enforcement for telephone charges,

postage, copying, and forms.

- Safety Regulation and Enforcement. All carriers reported compliance costs related to
safety regulation and enforcement, although the carriers differed markedly in their experiences
of time spent at safety stations and the resulting estimated costs. All carriers required pre-trip
vehicle inspections by either the driver or a shop person. All four carriers reported that the
number of inspections they face has declined over the last 12 to 24 months. Slowing down and
stopping at inspection stations, even when an inspection is not performed, is found to be a
significant carrier cost area in terms of time spent. |

The first carrier estimated the value of time lost at $17,559 per truck per year (3476 for
driver time per year; plus $17,083 per tractor-trailer per year). Another carrier estimated the
value of driver time lost at safety inspections at $769/driver per year, but did not estimate the
value of the equipment time lost. The third carrier, an intrastate carriers, estimated the value
of time lost at $24/driver per year; plus an additional $20 per inspection in lost time value of
the equipment if the rig is actually pulled around for an inspection. The fourth carrier estimated
the value of time lost at $2,264 per truck per year ($808 for driver time per year; plus $1,456
per tractor-trailer per year). If the rig is actually pulled around for an inspection, there would
bé an additional driver and equipment cost of $20.21 per truck per inspection for that carrier.

Carriers noted that there may be some lost business as a result of safety inspection
delays, but it is believed to be very small or negligible for these four carriers. All four reported
their belief that due to their safety record and equipment condition, their trucks are rarely
required to go through a full inspection. Inspection delays may, however, constitute significant
cost elements for other carriers. ;

Three of the four carriers in this study reported maintenance shop personnel costs related
to safety regulation. This would include time to make annual inspections, handling stickers, and

keeping necessary records in the shop. Cost estimates for shop time and the cost of training

21



shop personnel about safety regulation and stickers range from a few hundred dollars per year
per company to about five thousand dollars per year per company.

Carriers all reported using clerical and administrative staff to track and maintain safety
records. The responding carriers reported five full-time equivalent (FTE) clerical staff members
for their companies, which comprise 1,752 tractors. Using the clerical wages reported, the
survey finds an average compliance cost for clerical staff of $56 per tractor per year for vehicle
safety-related compliance in the shop areas.

Additionally, clerical staff training time related to vehicle safety regulation was reported
by some carriers, as well as incidental costs related to safety regulation and enforcement for
telephone charges, filing and storage costs for inspection reports, postage, copying, and forms.
All of these training and incidental costs related to safety regulation were in a range from a few
hundred dollars to over $15,000 per carrier per year.

Licenses, Permits and Registrations. Among the five areas of compliance cost in this
study (weight regulation, safety regulation, licenses, permits, and registrations, apportioned fuel
tax, and toll payment) the clerical costs related to licenses, permits and registration appear to
be more significant than in the other four areas. All carriers report compliance costs related to
these credentials, although the carriers differed markedly in their estimate of, and experience
with, the process of obtaining and managing truck credentials.

Carriers all reported using clerical and administrative staff to track and maintain
credential records. The four carriers together reported 5.83 full-time equivalent (FTE) clerical
staff members working on credentials for their companies, which comprise 1,752 tractors.
Using the respective clerical wages and benefits costs reported by each of the four carriers, the
survey finds an average compliance cost just for clerical staff of $59.73 per tractor per year for
licenses, permits, and registrations and related record keeping. It may be important to note that
average clerical wages in Jowa may not represent wage levels in the U.S. as a whole.

Additionally, clerical staff training costs are also reported by three of the four carriers.
- Trainers, which are assumed to be in-house management personnel, are not included in the
following estimate of training costs. Included in these costs are hourly wages and benefits of
the clerical staff while in training. This clerical training cost for the 5.5 FTE staff members can

be averaged over the tractor fleet, and is estimated at $7.81 per tractor per year.
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Long-distance telephone charges related to licenses, permits, and registrations were
reported to be $8,180 for the four carriers in the study. This comes to $4.67 per tractor per
year for long distance charges related to credentials compliance. Note that there were other long
distance telephone charges reported for safety compliance and fuel tax issues.

The réspondents also reported miscellaneous costs related to credentials compliance.
These costs include postage, copying, wire charges, and fuel tax bonds. Costs of $21,886 for
the four carriers yield an average of $12.49 per tractor per year for these miscellaneous costs
related to credentials compliance. Total clerical cost for compliance costs related to licenses,
permits and registration is $84.79 per truck per year.

The first carrier estimated the value of driver time spent per year on licenses, permits,
and registrations at about fifteen minutes per trip. This totals to about $548,883 for the first
carrier, or a weighted average of $667 per tractor per year.® Added to this is $72.50 per
tractor-trailer per year for shop personnel training and sticker, card, and license plate inventory
and placement. ‘

The second carrier estimated the value of driver time spent per year on licenses, permits,
r and registrations at about thirty minutes per trip. This totals to about $1,230,750 for the second
carrier, or an average of $2,250 per tractor per year. Added to this is $443.51 per tractor-trailer
per year for shop personnel training and sticker, card and license plate inventory and placement.
_ The third carrier (an intrastate carrier) reported no driver time spent.on licenses, permits,

and registrations. They did, however, report shop personnel time for training and placement and
inventory of stickers, cards and license plates at $18.03 per tractor-trailer per year.

The fourth carrier estimated the value of driver time spent per year on licenses, permits,
and registrations at about thirty minutes per trip. This totals to $499,500 for the fourth carrier,
or an average of $1,500 per tractor per year. Added to this is $25.19 per tractor-trailer per year
for shop personnel training and sticker, card, and license plate inventory and placement.

It is interesting to note that carriers must receive, inventory, distribute, affix, and record

a significant number of credentials in or on each tractor. These include license plates,

® It is assumed that all tractors are in service year round. We know that down-time for tractors is generally

less than 5%.
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registration stickers, fuel tax apportionment stickers, and cab cards. The four carriers in this
study reported that their typical tractor had either 8, 30, 50, or 75 license plates, registration
stickers, cab cards, and fuel tax stickers per year.

Apportioned Fuel Tax Collection and Auditing. Some compliance costs faced by
carriers in the fuel tax area were reported in the previous section on licenses, permits, and
registration. These costs included time to handle fuel tax stickers or long-distance telephone.
charges to resolve a dispute over a temporary permit. Additional compliance costs, however,
for apportioned fuel tax collection and auditing are noted.

Carriers all reported using clerical and administrative staff to track fuel purchases as well
as state-by-state fuel consumption and taxes due. The four carriers together reported 6.33 full-
time equivalent (FTE) clerical staff members working on fuel tax matters for their companies,
which comprise 1,752 tractors. Using the respective clerical wages and benefits costs reported
by each of the four carriers, the sui'vey finds an average compliance cost just for clerical sfaff
of $71.38 per tractor per year for fuel tax compliance cost. It may be important to note that
average clerical wages in lowa may not represent wage levels in the U.S. as a whole.

Additionally, clerical staff training costs are also reported by three of the four carriers.
Trainers, which are assumed to be in-house management personnel, are not included in the
following estimate of training costs. The estimate includes the for hourly wages and benefits
for the clerical staff while in training. This clerical training cost for the 6.33 FTE staff
members can be averaged over the tractor fleet, and is estimated at between 35¢ and 83¢ per
tractor per year.®

Other miscellaneous compliance costs in the area of apportioned fuel tax were estimated
at $1.34 per tractor per year, across all four carriers. They include long distance charges,
postage, copying, and audit costs.

The first carrier estimated the value of driver time spent per year on licenses, permits,

and registrations at about fifteen minutes per trip. This totals to about $548,883 for the first

¢ This range (35¢ to 83¢C) was developed with data from two carriers only. These costs are in addition to
other clerical training costs reported elsewhere, for instance in the previous credentials section.
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carrier, or a weighted average of $667 per tractor per year Added to this is $72.50 per
tractor-trailer per year for shop personnel training and sticker, card, and license plate inventory
and placement.

The second carrier estimated the value of driver time spent per year on licenses, permits,
and registrations at about thirty minutes per trip. This totals to about $1,230,750 for the second
carrier, or an average of $2,250 per tractor per year. Added to this is $443.51 per tractor-trailer
per year for shop personnel training and sticker, card and license plate inventory and placement.

The third carrier estimated the value of driver time spent per year on licenses, permits,
and registrations at about three minutes per trip. This totals to about $7,656 for the third
carrier, or an average of $156 per tractor per year.

The fourth carrier estimated the value of driver time spent per year on licenses, permits,
and registrations at about three minutes per trip. This totals to $55,278 for the fourth carrier,
or an average of $166 per tractor per year. Added to this is $7.51 per tractor-trailer per year
for shop personnel training and sticker, card, and license plate inventory and placement.

Toll Payments. Three of the four participating carriers pay tolls in their carrier
operations. Accounting, record keeping, and cash disbursement requirements present areas of
compliance cost for those carriers who operate over toll facilities. The participating carriers
report that they pay tolls to either 4, 18, or 20 different toll authorities in the course of a year.
The three carriers have assigned 2.5 FTE clerical staff to handle toll charges and related
accounting. This is $38.17 per tractor per year for clerical staff costs related to toll payment.
Some very small costs of staff training and telephone charges are also reported.

Driver time related to toll payment is estimated to be either 1, 2, or 10 minutes per trfp
on average. One carrier estimated the value of driver time spent per year on toll payments at
ten minutes per trip. This totals to about $365,924 for the first carrier, or a weighted average
of $444.62 per' tractor per year.

Additionally, the carrier estimated the value of equipment time lost at the toll collection

points as ten minutes at $100 per hour per rig. This is $2,083 per tractor per year in equipment

¢ Tt is assumed that all tractors are in service year round. We know that down-time for tractors is generally

less than 5%.
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time-value costs. Added to this is an estimated $200 per tractor-trailer per year for the wear and
tear on tractors and trailers resulting from slowing down and/or stopping at toll payment
locations.

The second carrier estimated the value of driver time spent per year on toll payments at
one minute per trip. This totals to about $41,009 for the second carrier, or an average of
$74.97 per tractor per year.

Additionally, the carrier estimated the value of equipment time lost at the toll collection
points as one minute at $40 per hour per rig. This is $139 per tractor per year in equipment
time-value costs. Added to this is an estimated $500 per tractor-trailer per year for the wear and
tear on tractors and trailers resulting from slowing down and/or stopping at toll payment
locations.

The third carrier estimated the value of driver time spent per year on toll payments at
two minutes per trip. This totals to about $33,617 for the third carrier, or an average of $101
per tractor per year.

Additionally, the carrier estimated the value of equipment time lost at the toll collection
points as two minutes at $26 per hour per rig. This is $182 per tractor per year in equipment
time-value costs. The third carrier did not estimate costs for wear and tear on tractors and

trailers resulting from slowing down and/or stopping at toll payment locations.

CONCLUSIONS FROM THE COMPLIANCE COST SURVEY

Conclusions drawn from this research project are subject to the limitations of time and
project scope. The éompliance cost data are from case studies, and as such, are not statistically
significant. They are drawn from four carriers out of a potential industry pool of over 50,000
carriers. Although the research team maintained strict methodological rigor throughout the
survey research and case study processes, the data are not seen to represent "industry averages”
or "carrier trends." The synthesis of the information and analysis should be viewed as a case
study and indicative of the likely costs of compliance. Therefore, many of the conclusions are
felt to be generalizable to motor carriers across the country. More importantly, the documented
level of compliance cost does present a significant opportunity for various applications of IVHS -
CVO.
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Variability among data from the four motor carriers in the case study is important to note
since specific or isolated conclusions based solely on one data element are difficult to justify.
For example, Table 3-3 shows wage and benefit levels, with two job categories varying by more
than 200 percent from one carrier to the next. Further extreme variation in the data can be seen
on Table 3-4 with carriers estimating the time spent at various inspection and weigh stations.
Some of this variation may be explained by differing perceptions, but some variation is real,
since each carrier faces different labor éosts, and travels along different highways at different
times of the day. It should be noted that the time and delay variations in Table 3-4 are not
explained by industry segment (i.e. intrastate or interstate carrier).

The variation in compliance cost data reported, along with a number of other highly
variable data elements reported, yield a widely distributed set of total compliance costs, shown
in Table 3-5. Compliance costs ranged from $1,152 to $39,321 per tractor per year. This
variability in the data, and indeed in the underlying costs, makes the process of reaching
conclusions, based solely on the data, very risky and difficult. The following conclusions,

however, are believed to be supportable by the research presented here.

Compliance costs in the office are relatively small. The data reported from all four
carriers confirm that clerical, administrative, and office costs, including staff time, copying,
postage, filing, accounting, and telephone charges make up a only small portion of overall
compliance costs for the carriers in this case study. Table 3-2 shows that these costs are roughly
$214 per tractor per year. Overall compliance costs, however, are estimated at $12,000 per
tractor per year for the purposes of this study (see Table 3-5). So these direct office costs make
up just over two percent of total compliance costs. These office costs, however, do not include
costs associated with top managers and/or owners who may deal with compliance issues. So,
the office costs estimate is somewhat conservative. In any event, office costs appear to comprise
only a very small portion of total compliance costs when compared to driver and equipment costs
and delays on the road and in the shop.
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participating in this survey. These results are presented so that comparisons of these case studies

to other fleets or national statistics may be tempered by considerations of the prevailing wage
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Table 3-2 Clerical & Office Compliance Costs Reported

S e S G R S RN

Cost Per Tractor Per Year

Licenses, permits, registrations $84.70

Fuel Tax Apportionment $73.07
Safety & CVSA matters $56.24

Tolls payment Very small amounts
Weight Requlation None reported
Total Clerical & Office Costs $214.01

e s R TR O e

levels in Towa. Also, these personnel costs point out significant differences underlying the
respective administrative cost structures of the four case study carriers. Even taking these

differences into account, office costs remain a very small portion of overall compliance cost.

Table 3-3 Annual Wage and Benefit Levels

T L N S e N eI

Clerical Drivers Shop

'Carrier A $15,000 $30,000 $31,200
Carrier B $34,000 $45,000 $41,000

Carrier C $35,000 $25,000 $22,500

Carrier D $18,000 $30,000 $20,000

Average $25,500 $32,500 $28,675

High costs found in roadside delays and stops. The major contributor to compliance
cost appears to be delay time, or simply the time spent on weight regulation, safety regulation,
checking licenses, permits, registrations and apportioned fuel tax requiremehts, and paying tolls.
This time value has been calculated and summed for drivers, shop personnel, and equipment
(tractor/trailer). It includes time for the activity itself, any queue delays, and transit time
required to slow a vehicle and then to accelerate back to highway speeds where necessary.
Table 3-4 reports the findings of the case studies on delay times experienced. Again, significant
variation in the delays experienced by the four carriers is found. The final compliance costs
reported in Table 3-4 do include a few other time-value factors (such as shop and office time).

Overall, roadside stops and delays (and related pre-trip activities) account for weii over
ninety percent of the compliance costs discussed in this study. This figure includes the driver

cost, and the time value of the tractor and trailer.
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Table 3-4 Delay Times Estimated by Carriers (Minutes per trip per rig)

Lo e e e

Carrier
1 2 3 4
Weigh Stations 10 40 2 3
Roadside Safety Screening 10 10 % 5
Safety Inspections 10 10 20 30
Fuel Tax Mileage Reporting 15 30 3 3
Toll Stations 10 1 0 2

R S D S S

Carriers are uncertain of some of their economic costs. Working through the research
process with motor carriers, it is found that the majority of the carriers are very familiar with
their costs as expressed in accounting or financial terms. They quickly and easily cite costs for
tangible, cash-based items. For example, the carriers are very knowledgeable of the costs of
equipment, fuel, repair parts and services, and other items and services that they commonly
purchase. Carriers, however, have not studied their own economic cost structure, since this may
be a time-consuming and costly exercise. For example, they may be unaware of the incremental
profit or cost associated with a particular load or trip, or, what is more germane to this study,
the incremental cost implications of an additional stop at a weigh station. All carriers, however,
expressed an interest in knowing the full economic costs inherent in each aspect of their
operation.

For example, the carriers placed a time value on a typical tractor-trailer unit at either
$26, $40, $60, or $100 respectively per hour per rig. These estimates were obtained, in part,
by amortizing out the cost of new equipment. Carriers also subtracted out the driver
compensation from typical fully-loaded freight rate charged, on a per-hour basis, and carriers
used depreciation schedules to arrive at these figures. All these methods are acceptable, but
none of these methods alone or together yields a complete picture of economic cost for the
carrier. It should be noted that although there was some difficulty in arriving at economic costs,
~ the carriers all have a very keen intuitive knowledge about their economic costs.

*

Intrastate vs, Interctate Carriers. The findings do not suggest a great difference in

Awa e

overall compliance cost between those carriers primarily involved in intrastate carriage as
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compared to those involved in interstate carriage. Since many carriers today have intrastate as
well as interstate authority, the industry segments have become blurred.

The evidence, however, does suggest that the purely intrastate trips are subject to far less
delay and time spent for roadside regulatory stops. They run over highways and roads with few
or no permanent weight or inspection stations. Intrastate (home at night) trips are preferred by
drivers, and these drivers were found to have longer service careers, and higher compensation
levels, than (high turn-over) long-haul drivers. Also, intrastate carriers in Iowa will pay no
tolls. But compliance with toll payment procedures was a very small cost component even for
an interstate carrier who deals with twenty toll authorities. On the whole, aggregate differences
in total compliance cost are not attributable to intrastate vs. interstate carriage.

Implications for IVHS - CVO. The research resuits give strong encouragement to those
who would implement intelligent vehicle-highway systems capable of reducing time spent, deléy,
and congestion at credentials checks, weigh stations, and inspection stations. Clearly, these are
critical areas in terms of reducing the economic costs of compliance for motor carriers. Also
note, the case study presented herein does not address and add in the benefits to society
(pavement condition, highway safety, greater levels of compliance) which may occur in addition
to the possible compliance cost reductions for the carriers.

The goal of "One-stop Shopping" for licenses, permits, registrations, and authorities will
lead to cost reductions for clerical staff. But, given that clerical costs are a minor portion of
total compliance costs, "One-stop Shopping” does not lead to major cost reductions for the
industry as a whole, in the context of the much larger "roadside” costs. Some carriers and some
segments will see compliance cost reductions from "One-stop Shopping,” but on the whole,k
carrier cost is just not in this area, according to this study. This is not to say, however, that the
(public-sector) benefits do not warrant the creation of "One-stop Shopping.”

Significant savings may accrue to state-level transportation and administration agencies
which are able to implement a "One-stop Shopping" concept in their state and with a number
of other states. These savings should ultimately have a positive effect on the carriers operating
in those states. But the major benefits will be for the states and thus for the (fuel) taxpayers.

Therefore, the most carrier cost-effective CVO development plans would focus on efforts to
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eliminate roadside stops, delays, and time spent by drivers and tractor-trailers on regulatory
matters relating to weight, safety, credentials, and tolls compliance.

Compliance cost on a national scale. Since a major benefit of any IVHS - CVO
implementation would be reduced compliance costs for motor carriers across the U.S., the
research team has taken the results of the four case studies and extrapolated them to the national
scale. This study finds an estimated national compliance cost for the areas included in this study
to be roughly $6.4 billion. This assumes that our results roughly represent the industry as a
whole, and this may be a faulty assumption. The scope of this study did not allow for a more
extensive treatment of the national cost of compliance.

The method used to arrive at the $6.4 billion figure is shown in Table 3-5. The U.S.
Department of Commerce estimates that in 1987, there were 534,900 heavy duty trucks
operating in for-hire carriage.© The Department of Commerce also reports that there were
796,100 light, medium, and heavy duty trucks in use, although many of these trucks are in
private fleet operation.” Also, many of the carriers in this second category of trucks do not
exhibit cost structures similar to the four carriers'which participated in this study of compliance
cost. Therefore, for the purposes of our study, the (1987) fleet inventory number of 534,900
heavy duty trucks in for-hire operation is used.' |

It should be noted that a certain percentage of these compliance costs would probably not
be eliminated due to automation of certain regulatory and enforcement processes, or due to
changes in underlying law and rules. For example, drivers will still need to conduct pre-trip
inspections, and even if permits, registration and authorities are secured electronically through
a base state, the transaction will still possess an associated cost. Speculation about the
percentage reduction in compliance costs that could be achieved from any given CVO initiative

is beyond the scope of this study.

°  This is defined as "those vehicles operated by a company whose primary business is to provide

trancnortation cerviceg. carrving freicht helonoino to othere "
anenartation cervices, carrving reight belonging to others,

This includes an expanded group of pick-up trucks, dump trucks, sanitation trucks, utility company trucks,

wreckers, and beverage trucks, as well as semitractor-trailer vans, "reefers”, livestock trucks, and flatbed
trucks. ’
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Table 3-5 Total Compliance Costs Reported (Per tractor per year)

Carrier A $39,321
Carrier B $17,598
Carrier C $1,152
Carrier D $6,449

Cost Figure Used $12,000
Tractors in U.S. 534,900
Estimated U.S. Compliance Cost $6.4 billion

Users of this national compliance cost estimate are cautioned to temper their use of the
estimate with the knowledge that it is based on a very small sample of the trucking industry and
represents only the types of business operated by the participants. The resulting estimate may
have been very different if these businesses had operated in different traffic lanes, been
domiciled in other states, or provided different types of services. As result, the analysis should
be viewed as a case study of four motor carriers, and national estimates of industry aggregates

are highly speculative.
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