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Foreword

Trucks carry three-quarters of the dollar value of all commercial goods transported in
the United States, and the speed, convenience, and cost-effectiveness of truck transport
make this ratio unlikely to change quickly. The intercity bus and commercial trucking in-
dustries are governed by Federal motor carrier regulations, and the Motor Carrier Act of
1980 eliminated many economic restrictions limiting entry to the industry. Federal safety
regulations remain basically unchanged, however, and were expanded gradually in range
and coverage during the 1980s. Despite this, the number of highway accidents involving
heavy trucks climbed during the first half of the decade, prompting concern among public
and industry officials, alike. As | write this, the southwest horizon beyond my window—
Virginia—is punctuated by a billowing, black cloud from a classic tanker truck accident
and fire.

Although many studies on the impacts of deregulation have been undertaken, ques-
tions have lingered about the adequac,of existing Federal safety policies and programs.
The Committee on Public Works and Transportation and the Subcommittee on Govern-
ment Activities and Transportation of the Committee on Government Operations, both
of the House of Representatives, asked the Office of Technology Assessment to determine
how well existing safety policies, regulations, and technologies meet the government’s respon-
sibility for ensuring safety in the motor carrier industry. The stud,was endorsed by the
Senate Committee on Commerce, Science, and Transportation.

This report contains the results of that analysis. A review of critical intergovernmental
issues for the Department of Transportation and State Governments has been added to
the basic questions about the adequac, of Federal standards and programs. During the course
of the study, it became clear that the report would have to consider how policy is imple-
mented, and consequently, the relationship between the Department of Transportation and
the States, which have become important partners in Federal safety programs. This com-
prehensive look at motor carrier safety also includes the economic framework of the indus-
try as it affects operations, an analysis of safety data, and a review of research and develop-
ment needs for safety technologies for both industry and government.

Throughout the study, the advisory panel, review group, worksho,participants, and
a host of contributors played key roles in developing the major issues and contributed a
broad and invaluable range of perspectives. OTA thanks them for their substantial com-
mitment of time and energy. Their participation does not necessarily represent endorse-
ment of the contents of the report, for which OTA bears sole responsibility.

m#/dd&«« .

JOHN H. GIBBONS

Director
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Chapter 1
Summary

Goods ranging from lettuce to automobile parts
and steel cables are carried by trucks of all sizes and
types from manufacturers to factories, stores, and
homes. Freed by the Motor Carrier Act of 1980 from
many Federal rules governing entry, pricing, and
services, the trucking industry has capitalized on its
speed, flexibility, and cost-effectiveness to enhance
its dominant role in commercial goods transport—
and no serious challenger is on the horizon. Today,
trucking accounts for more than three out of every
four dollars spent on domestic freight transportation
(see figure 1-1). Trucking companies have continued
to enlarge their market share by keeping rate increases
small over the past 8 years—well below rises in the
consumer price index. Rates charged to large vol-
ume shippers have actually declined in real terms.’
Carrier costs, however, have increased more than
rates have risen. Companies that have survived the
resulting economic squeeze have done so by stream-
lining operations and cutting costs to improve pro-
ductivity. Many were unable to modernize suffi-

I Alex Brow,& SONS, "+ “Wran.Up of the October 29 Trucking
Seminar,” unpublished manuscript, December 1987.

Figure 1-1 .—Total Freight Revenues by Modal Shares,
1978 and 1986

1978 1986

Rail All other

NOTE: “All other” includes air, pipeline, water, freight forwarders, and miscel-
laneous shipper costs

Truck

SOURCE" Office of Technology Assessment, 1988; based on data from Trans-
portation Policy Associates, “Transportation in America,” November
1986, as cited in American Trucking Associations, Inc., “American
Trucking Trends, " 1987

ciently to compete and succumbed to falling profits
and cash flow problems.

Intercity buses are also part of the motor carrier
industry—a part that has not fared well in recent
years. Former bus travelers purchased automobiles
or were lured by lower air fares available after air-
line deregulation, shifting to other transport modes
in large numbers; the number of revenue bus pas-
sengers declined by about 5 percent in the 1980s.
Bus companies consolidated service, abandoning
routes in lightly populated rural areas, and leaving
some former passengers without readily available
transportation service.

Despite the vital services they provide, large ve-
hicles, both buses and heavy trucks, are perceived
as menaces on the roads by many members of the
driving public-much to the concern of the indus-
try. Steady increases in highway traffic have exacer-
bated long-standing heavy vehicle safety problems;
indeed, the number of vehicles now exceeds high-
way design capacity in many urban areas. Today’s
trucks and buses are larger and heavier than those
of 6 to 8 years ago and travel more miles over the
Nation’s highways-most of which were designed
for automobiles. Highways, such as the Interstate
system, which were constructed with truck use in
mind, were built for a vehicle comprised of a trac-
tor pulling a 96-inch wide, 40- to 45-foot long trailer
—considerably smaller than the combination vehi-
cles now standard. (Figure 1-2 gives examples of some
of the vehicles now common on major arteries.) This
makes handling today’s large trucks safel through
turns, on curves and ramps, passing vehicles, and
stopping within the appropriate distances a chal-
lenge, even for skilled, well-trained, and experienced
drivers.

Government officials and safety experts have long
sought ways to achieve a responsible balance be-
tween ensuring highway safety and facilitating the
flow of commerce. For example, after economic de-
regulation in 1980, a major Federal safety program

“Heavy trucks are those with gross vehicle weights of 26,(Y J1 pounds
and over-the focus for much of this study because the category in-
cludes combinarion tractor-trailers, vehicles that pose the greatest driv-
in,challenges and the |argest safety hazards.



Figure |-2.—Truck Types

Straight truck 3-axle tractor-semitrailer
| —25 -40_ 4 f—24" - 28'
4-axle tractor-semitrailer 5-axle tractor-semitrailer
48’ | —53’

| 38’ -

5-axle tractor flatbed trailer 5-axle tractor tank trailer
—38' - 48'_ 1 35" - 40— 1

Rocky Mountain double

Twin trailer or double (operated only in certain States)
45" - 48’ ] 28" _ 1

28’ U 28’ | I

Turnpike double
(operated only in certain States)
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I 2 1 |

Lengths shown are typical, shorter or longer lengths are possible depending on carriers’ needs and State laws.

SOURCE: American Trucking Associations, Inc.



was enacted—the Motor Carrier Safety Assistance
Program (MCSAP), authorized as part of the Sur-
face Transportation Assistance Act (STAA) of 1982.
This program has assisted 48 States in building their
safety and enforcement capabilities. Nonetheless, the
number of accidents involving heavy trucks in-
creased a total of 15 percent over the 5 years be-
tween 1981 and 1986, the last year for which ac-
curate Federal data are available.’ This increase is
slightly greater than the increase in truck-miles
traveled.

The number of fatalities in heavy truck accidents
has held constant between 4,000 and 5,000 annu-
ally over the last 10 years despite the rise in travel,
a credit to safety efforts. However, four out of every
five people killed in accidents involving truck trac-
tor-trailer combinations are occupants of the other
vehicle, usuall,a car. Between 1 and 2 percent of
accidents involving these trucks result in a fatality;
the comparable figure for all other types of motor
vehicles (except motorcycles) is well under 1 percent.
In short, despite the steps taken to improve heav,
vehicle safety, concerns persist.

Accidents usually happen as a result of a sequence
of events, often initiated by a single occurrence com-
plicated by a number of interacting factors. Federal
data from the National Accident Sampling System
(NASS) indicates that the three most common fac-
tors associated with heavy vehicle accidents are:
1) speed too fast for conditions; 2) level of train-
ing of the driver; and 3) age of the vehicle. These
factors are related to a range of activities that are
affected by government and every segment of the
motor carrier industry.

JOTA calculations, based on National Accident Sampling System

data and information provided b, National Highway Traffic Safety

Administration staff. )
*OTA calculations, based on data from the Fatal AccidentReport-
ing System.

To identify changes to existing Federal policies and
programs that address these and related safety is-
sues, the Office of Technology Assessment (OTA)
took a comprehensive look at the motor carrier in-
dustry and the spectrum of safety programs. Re-
search included a review of the numerous Depart-
ment of Transportation (DOT) and State regulatory,
enforcement, and safety programs; accident data re-
sources, truck studies, and accident analyses; and
raw accident data. Industry operations and finan-
cial performance were assessed, using data from pub-
lished sources and information provided by both
large and small carriers. As a result of this wide-
ranging effort, OTA concluded that addressing
motor carrier safety issues successfully requires a
comprehensive and strategic approach. Congress’
choices are to formulate and enact such an ap-
preach into law, to institute more aggressive con-
gressional oversight practices, or to leave the
problem in the hands of the executive branch. Ac-
tion is needed in three key areas:

+ increased attention to human performance
factors, including training guidelines for
drivers and maintenance personnel, driver
hours of service and fatigue, and management
practices, such as hiring, scheduling, and
drug and alcohol testing;

+ stepped-up requirements for technologies to
improve safety in over-the-road vehicle oper-
ations. These must address vehicle design and
equipment requirements, such as tractor-
trailer brake compatibility, antilock brakes,
and vehicle visibility enhancements, as well
as highway structure and design; and

+ concentrated efforts to integrate government
activities across all jurisdictional levels, to in-
crease national uniformity for regulations
and enforcement, and to improve regulatory
compliance for all motor carriers.

Box 1-A provides a summary of major policy op-
tions and cost estimates.

BACKGROUND

The Motor Carrier Act of 1980 changed or elim-
inated Federal economic requirements for many seg-
ments of the trucking industry, but retained exist-
ing safet, regulations. Congress has enacted several

additional safet measures for motor carriers over
the intervening years to enhance Federal safety over-
sight for interstate commerce, focusing on enforce-
ment, and to a lesser degree, the driver and the ve-






Figure 1-3.—MCSAP Inspection Rates Compared With Truck Accident Rates

MCSAP inspections, vehicle and driver violations
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KEY: MCSAP = Motor Carrier Safety Assistance Program.

SOURCE” U.S Congress, Senate Committee on Commerce, Science, and Trans-
portation, Motor Carrier Safety Assistance Program: Options I/ntend-
ed to Improve @ Generally Successful and Cooperative Federal/State
Partnership Promoting Truck and Bus Safety (Washington, DC: U.S.
Government Printing Office, 1968), table 3, p. 18.

of service for violations. Even in States where ef-
forts are made to perform completely random in-
spections, 30 percent of inspected vehicles are be-
ing put out of service.’

The STAA also authorized operation of trucks
with trailers 102-inches wide and 48-feet long, or
two 28-foot double trailers, on all Interstate high-
ways and certain roads designated as part of the Na-
tional Truck Network. The act allowed these vehi-
cles to operate as necessary on other roads to gain
“reasonable access” to terminals for pick up and de-
livery, although States retained responsibility for

*Paul Melander, Tennessee Public Service Commission, personal
communication, Mar.23, 1988.

Truck accidents, by weight of truck
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SOURCE: Office of Technology Assessment, 1988; based on National Accident
Sampling System data, 1981-86. Data for 1987 are not yet available.

Photo credit: Commercial Vehicle Safety Alliance

State inspectors identify safety hazards
before an accident occurs.




defining “reasonable access.” Carriers moved quickly
to take advantage of the opportunity to use larger
trailers (see figure 1-4), and longer, wider vehicles
now dominate intercity motor transport. In fact, en-
couraged by potent industry lobbying, many States
permit 53-foot trailers or even longer combination
vehicles, all of which exceed the limits of existing
highway designs. Operating a heavy vehicle safely
under such circumstances requires an experienced,
well-trained driver, capable of quick and alert per-
formance and accurate judgment and decisionmak-
ing, as well as a well-maintained vehicle.

Several studies have indicated that automobile
drivers cause up to 50 percent of multiple vehicle
truck accidents. Regardless of who is at fault, acci-
dent costs are spread widely, and often are paid
as much by the injured, the rescuers, and incon-
venienced travelers as by the party that caused the

Photo credit: Ohio State Highway Patrol

Heavy truck accidents delay traffic and have
significant societal costs.

Figure 1=4.—Trailer Sales Since 1980, by Length
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SOURCE: Truck Trailer Manufacturers Association, “Van Trailer Report, " various
years.

accident. Thus, a comprehensive program to im-
prove carrier safety must address issues related to
drivers of both heavy vehicles and automobiles, to
the heavy vehicles themselves, and to road design
and management. While a national program to im-
prove motor carrier safety may well bring some-
what higher direct transportation costs, these
could be balanced by a reduction in the societal
costs of highway accidents, which, it was recently
estimated, will reach $65 billion by 1990.°

%y S. Congress, House Committee on Public Works and Transpor-
tation, The Status of the Nation Highways: Conditions and Perform-
ance, Report of the Secretary of Transportation (Washington, DC: U.S.
Government Printing Office, 1987).

FRAGMENTED GOVERNMENTAL FRAMEWORK

Attempts to address safety issues in a comprehen-
sive and systematic manner are stymied by the vast
varieties and numbers of governmental bodies that
share responsibilities for truck safety and the far
flung, disparate nature of the trucking industry. At

the Federal level, the Interstate Commerce Com-
mission (ICC), and three DOT agencies oversee
different aspects of trucking through setting stand-
ards and enforcement. Within DOT, the National
Highway Traffic Safety Administration (NHTSA)



sets and enforces standards and requirements for
the manufacture of new vehicles. The Office of Mo-
tor Carriers (OMC) in the Federal Highway Admin-
istration (FHWA) has regulatory and enforcement
responsibility for the drivers, carrier operations, and
the companies operating the vehicles. The Research
and Special Programs Administration regulates con-
tainers used in highway transportation of hazard-
ous materials (see table 1-1). A number of other
offices within FHWA set standards for highway de-
sign and approve funding programs for State high-
way construction. These units rarely work closely
on carrier safety issues; in fact NHTSA and OMC
each have separate advisory groups for truck mat-

ters. In Congress, a similar number of committees
have jurisdiction over different aspects of motor car-
rier safety.

At the State level, numerous groups play roles,
with Governors’ offices, State legislatures, and De-

partments of Transportation, Highways, Police, and
Public Safety, as well as regulatory bodies, such as
Public Utilities Commissions or Public Service Com-
missions as major actors. Within States, responsi-
bilities are divided differently, and agencies have sep-
arate and often incompatible approaches to activities
such as issuing inspection stickers, penalties for over-
weight trucks, and highway access decisions.

Table 1-1 .—Overview of Federal Regulatory Responsibilities for Motor Carrier Safety

Department of
Transportation

Administrate ion Senior Official

Responsibilities

Associate
Administrator

for Engineering and

Determines how truck access
affects the highway system

Program Development

Associate

Administrator

for Research,
Federal Highway Development
Administration

FHWA
( ) Associate

Administrator

for Motor Carriers

Associate
Administrator
for Policy

National Highway
Traffic Safety

and Technology

Manages research on the adequacy
of highway design to accommodate
_ trucks

Establishes and enforces operating
regulations for commercial motor
carriers; includes driver and
maintenance requirements

Studies the implications of longer
combination vehicle used on the
Nation’s highway system

Establishes regulations for the
manufacture of new vehicles and

Administration
(N HTSA)

Research and

related equipment; investigates
safety-related equipment defects

Establishes and enforces

Special Programs
Administration
(RSPA)

> regulations for containers used in
used in transportation of hazardous
materials

SOURCE: Office of Technology Assessment, 19S8.

THE DIVERSE INDUSTRY

The governmental framework seems simple when
compared to the motor carrier industry, or more
accurately, the industries. The intercity bus indus-
try is but one small segment. Heavy truck opera-

tors include companies owning from 1 to 500 or
more trucks, doing business as private or for-hire
carriers, carriers of exempt commodities, owner-
operators, intermodal-operators, and interstate and
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intrastate carriers (see figure 1-5). Freedom to enter
the market and compete for available customers has
had far-reaching effects on virtually all of these-
diminishing the-differences between common and
contract carriers and expanding the opportunities
for private carriers. The number of ICC-regulated
carriers (about 33 percent of the Nation’s total num-
ber of carriers) more than doubled between 1978
and 1986, with most of the growth in the smallest
ICC revenue category, Class Ill (carriers with reve-
nue under $1 million annually). The number of large
(Class I and 11) carriers declined slightly over this
time period, however, as carriers declared bank-
ruptcy or changed hands (see figure 1-6).

Although many of the new entries were not new
to trucking, having previously operated as exempt
or private carriers, the services they offered created
considerable excess capacity at the same time as the
1981-82 recession and its aftermath damped factory
production and shipment levels. As a result, rates
tumbled and carrier profit margins fell, even for the
historically most profitable carriers (see figure 1-7).
While accurate data are hard to acquire since com-
panies leaving the industry need not report to ICC,
estimates are that the number of carriers merging
or going out of business climbed steadily from un-
der 200 a year in 1978 and 1979 to over 1,500 in
1986.

Surviving carriers have in common a lean, cost-
conscious management approach focused on ways
to increase market share, often through specialized
service. Carriers of all sizes have been affected by
rate competition and forced to examine alternatives
to utilize capacity and to increase productivity. Com-
panies that have succeeded in meeting specialized
market demands or that have a financial cushion
adequate to support investments in equipment, fa-
cilities, and well-qualified drivers (important for
safety) can do well.

HUMAN

Accident data show that over 60 percent of acci-
dents are caused by human error. While a good deal
is known about the factors that degrade driving per-
formance, OTA concludes that Federal program

Each carrier has chosen methods that are most
cost-effective for its individual operations, and no
single best way of managing for safety emerged from
OTA’s examination. In equipment management, for
example, some firms with good safety records keep
their tractors for 7 or 8 years, undertaking major
engine overhauls at 300,000 miles. Others choose
to replace tractors at 4 years or 500,000 miles, find-
ing maintenance too costly after that. Reflecting
these varying decisions, over the past 8 years, the
median age of heavy trucks in the commercial fleet
rose from 6 years in 1978 to 7 1/2 years in 1985, and
has settled at about 7 years after strong sales in 1987.
Large carriers are standardizing fleets to make main-
tenance more efficient and enable them to bargain
hard with manufacturers for durability and main-
tenance-free characteristics in their large fleet pur-
chases. However, companies with notable safety
records do have in common a commitment to safety
and to personnel and scheduling practices that in-
dicate respect for the driver and his or her essential
contribution.

The industry relies for economic success on high
productivity gained by carrying large volumes in mil-
lions of single trips, meeting demanding time sched-
ules, and keeping prices competitive. These business
requirements do not make it easy to comply with
complex and varying regulations imposed at “differ-
ent governmental levels. OTA concludes that the
economic success of a carrier has an identifiable
effect on operations and fleet condition; in fleets
having financial difficulties, vehicles are not as
well maintained and equipment tends to be older.
However, the absence of good data from the pe-
riod before economic deregulation, the effects on
all business activity of the 1982 recession, and the
many changes in carrier operations that occurred
as the result of other governmental policy deci-
sions, all lead OTA to conclude that no clear link
can be established between changes in economic
regulation and motor carrier safety.

FACTORS

have not focused adequately on developing effec-
tive countermeasures. Inexperienced drivers are
particularly susceptible to accidents, and a large
number of heavy truck drivers involved in accidents
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Figure 1-6.—Number of ICC Motor Carriers
by Revenue Category, 1978-86

40

— Revenues under $1 million

35

----- Revenues over $1 million

30
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10

Number of carriers ( housands)

...............................

197879 80 81 82 83 84 85 86
Year

KEY: ICC = Interstate Commerce Commission.

SOURCE: Ronald Roth, American Trucking Associations, Inc., “Trucking: An Over-
view and Focus on Recent Times, " unpublished manuscript, Septem-
ber 1987, chart 14.

have poor driving records—including speeding
offenses.

Training

A vital element in preventing accidents is the
driver’s skill and awareness; both can be increased
through appropriate training. Surveys indicate that
many heavy truck drivers have not received any for-
mal driver training prior to going on the road, al-
though many companies will hire only drivers with
verifiable experience. OTA research shows that
many drivers involved in accidents never had any
training or significant retraining, and that level of
driver training is frequently a factor cited on acci-
dent reports. OTA concludes that special attention
to training requirements and close scrutiny of the
guidelines for the commercial driver’s license test
as they are developed by DOT are warranted. To
ensure that training issues are adequately ad-
dressed, Congress may wish to require national

Figure 1-7.—Net Profit Margin, 1978-87
(all carriers) -
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guidelines for driver training and certification for
truck driver training programs. A consensus proc-
ess for developing and approving the guidelines is
important to ensure widespread acceptability. Par-
ticipants could include officials from training
schools, Federal and State regulatory and enforce-
ment agencies, labor, carrier management, and ve-
hicle manufacturers. A key issue is on-the-road ex-
perience required of prospective drivers, and to
address this issue, DOT might encourage carriers
to develop apprentice programs that follow na-
tional guidelines.

Considerable public and private effort will be nec-
essary to make any new standards and programs ef-
fective, and the commitment of carrier management
to safety and to implementing new standards will
play pivotal roles. Historically, DOT has not been
an active player in this area. Congress may wish to
encourage DOT to develop a cooperative govern-
ment, academic, and private research, education,
and outreach program to address management-
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related issues such as driver hiring, screening, and
training programs and hours-of-service revisions.

Fatigue and Hours of Service

Research indicates that fatigue can play a major
role in accidents, particularly for older drivers and
for drivers on the road for 12 hours or more.’
Moreover, drivers of large trucks have shown sig-
nificant increases in driving errors and decreases in
driver alertness due to fatigue during driving times
that are well within the current hours-of-service
limit. Greater understanding of the impacts on per-
formance of circadian rhythm (time-of-day) and
fatigue is needed so appropriate regulations and
changes to driver scheduling can be developed.
OTA concludes that aggressive Federal research
programs to address fatigue and sleep issues and
to determine their role in truck accidents are top
priorities. DOT has planned several research
projects on these subjects for the next 2 years; these
projects represent small but important initial steps
and deserve support and funding. However, fol-
lowup will be essential if the research is to bring
safety benefits.

Many heavy truck operations are not conducive
to allowing adequate rest for medium- and long-haul
drivers. DOT hour