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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.1 

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-

1I Alex BroW,  n & Sons, nc“‘ “Wrap-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Seminar,” unpublished manuscript, December 1987.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

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

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 safely 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 ulth gross vehicle weights of 26,(YJ1 pounds
and over-the focus for much of this study because the category in-
cludes comhlnation tractor-trailers, vehicles that pose the greatest drlt-
ing challenges and the largest safety hazards.

3
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Figure l-2.—Truck Types
Straight truck

l — 25’ - 40’ — 1

4-axle tractor-semitrailer

5-axle tractor flatbed trailer

— 3 8 ’  -  4 8 ’ — 1

Twin trailer or double

3-axle tractor-semitrailer

5-axle tractor-semitrailer

5-axle tractor tank trailer

35’ - 40’ — 1

Rocky Mountain double
(operated only in certain States)

I 45’ - 48’ 28’ — 1

Turnpike double
(operated only in certain States)

(operated

28’ — 1

Triple
only in certain States)

2 8 ‘ — 28’ — 1

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

SOURCE: American Trucking Associations, Inc.
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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.3  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, usually a car.4 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 heavy

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 ~alculation5, ba5ed on National Accident Sampling  SYstem
data and information provided by National Highway Traffic Safety
Administration staff.

‘OTA calcuiacions, based on data from the Fatal Accident Report-
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:

●

●

●

Box

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.

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

BACKGROUND

The Motor Carrier Act of 1980 changed or elim- additional safety measures for motor carriers over
inated Federal economic requirements for many seg- the intervening years to enhance Federal safety over-
ments of the trucking industry, but retained exist- sight for interstate commerce, focusing on enforce-
ing safety regulations. Congress has enacted several ment, and to a lesser degree, the driver and the ve-
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Figure 1-3.—MCSAP Inspection Rates Compared With Truck Accident

MCSAP inspections, vehicIe and driver violations

1,000

9 0 0

8 0 0

7 0 0

j 600
m
: 5 0 0L
1-

4 0 0

3 0 0

2 0 0

100

0

—  I n s p e c t i o n s

---- V e h i c l e s
placed out of serv ice

placed out of service

.“,-,“,.”.
.’-. .

..’------
---..--.---------------

I 1 1 1

1984 8 5 8 6 8 7

‘tear

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 /ntend-
ed to Improve a Generally Successful and Cooperative Federa//Sfate
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.5

4 0 0

3 0 0

2 0 0

100

0

Truck accidents,

Rates

by weight of truck

.
. ’

. ’
. ’

—  1 0 , 0 0 0 – 2 5 , 9 9 9  p o u n d s

----- 26,000 pounds and over

1 1 1 1 I 1

1982 83 84 85 86 87

Year

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

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

Photo credit: Commercia/  Vehicle Safety Alliance

‘Paul Melander, Tennessee Puhllc Service Commission, personal
communication, Mar. 23, 1988.

State inspectors identify safety hazards
before an accident occurs.
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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

7 0

6 0

3 0

2 0

10

0
1980 1982 1984 1986

Yea r

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 1990.6

%J. 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- the Federal level, the Interstate Commerce Com-
sive and systematic manner are stymied by the vast mission (ICC), and three DOT agencies oversee
varieties and numbers of governmental bodies that different aspects of trucking through setting stand-
share responsibilities for truck safety and the far ards and enforcement. Within DOT, the National
flung, disparate nature of the trucking industry. At Highway Traffic Safety Administration (NHTSA)
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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

Federal Highway
Administration
(FHWA)

National Highway
Traffic Safety

Associate
Administrator
for Engineering and

>

Program Development

Associate
Administrator
for Research, *
Development
and Technology

Associate
Administrator w
for Motor Carriers

Associate
Administrator +
for Policy

Administration
(N HTSA)

Research and
Special Programs >
Administration

Determines how truck access
affects the highway system

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
related equipment; investigates
safety-related equipment defects

Establishes and enforces
regulations for containers used in
used in transportation of hazardous

(RSPA) materials
SOURCE: Office of Technology Assessment, 19S8.

THE DIVERSE INDUSTRY

The governmental framework seems simple when tors include companies owning from 1 to 500 or
compared to the motor carrier industry, or more more trucks, doing business as private or for-hire
accurately, the industries. The intercity bus indus- carriers, carriers of exempt commodities, owner-
try is but one small segment. Heavy truck opera- 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 III (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.

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.

HUMAN FACTORS

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

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



71

l-- T
I

--->.-

u)



12

w

Figure l-6.— Number of ICC Motor Carriers
by Revenue Category, 1978-86
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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) -

197879 80 81 82 83 84 85 86 87

Year

SOURCE: Ronald Roth, American Trucking Associations, Inc., “Trucking: An Over-
view and Focus on Recent Times, ” unpublished manuscript, Septem-
ber 1987, chart 25.

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.7

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 hours-of-service regulations were for-
mulated 50 years ago, and do not take into account
the effects of operating on Interstate highways, new
vehicle technologies, contemporary economic condi-
tions, or advances in understanding of circadian
rhythm, fatigue, and sleep needs. OTA research
points to compelling reasons for DOT to reexam-
ine the hours-of-service regulations, and to devel-
op revised standards based on current knowledge
and the around-the-clock operating environment
necessary today.

Other driver-related factors, such as the effect of
air quality and vibration in the cab environment
on performance and fatigue, need consideration as
well. An effective Federal research program on these
subjects would require joint efforts by NHTSA and
FHWA. Work to address these issues could also in-

‘Patrick Hamelin,  “Truck Driver’s Involvement in Traffic Accidents
as Related to Their Shiftworks and Professional Features, ” Symposium
on the Role of Heavy Freight Vehicles in Traffic Accidents (Ottawa,
Canada: Organisation for Economic Cooperation and Development,
April 1987),  vol. 2, pp. J-10?.

elude cooperative government-industry studies to
explore changes in cab and seat design and feasible
scheduling alternatives and training programs. To
ensure that all views are heard, independent drivers
and representatives of large and small carriers should
participate.

Accident Factors

Federal support for research on fatigue could
also provide information to help management and
drivers understand when drivers are most vulner-
able to accidents and how scheduling and pro-
cedures might be altered to accommodate sleep
needs (see figure 1-8). One practical and achieva-
ble outcome of such research would be simple, ef-
fective, and inexpensive techniques to screen drivers
with sleep disorders, who are at high risk for fatigue-
related accidents.

Figure 1-8.- Relationship of Driver Fatigue
to Accidents, by Hour of Day

t
-- -Accidents classif ied

as non fatigue related

!

1

t

— Acc idents  c lass i f ied
as fa t igue re la ted

o I I I I I 1 I I I I I I I I 1 I I I I I I I

3 6 9 12 3 6 9 12
a m pm

Hour of day

SOURCE: Office of Technology Assessment, 1988; adapted from K.D, Hackman
et al. (eds.),  Analysis  of Accident Data and Hours of Service of /rrter-
state Commercial Motor Vehicle Drivers (W@shlngton,  DC: U.S. Depart-
ment of Transportation, Federal Highway Administration, August 1987)
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Drivers under the influence of alcohol are far more
likely to have a severe accident (see figure 1-9).
Abundant evidence indicates that truck driver per-
formance is impaired by blood-alcohol concentra-
tion (BAC) levels well below 0.10 percent and that
alcohol and drug use increases both the likelihood
and severity of accidents. Congress may wish to en-
sure that acceptable BAC levels for truck drivers
are set at 0.04 percent, the current level for air-
line pilots, and to require drug and alcohol screen-
ing for all driver applicants, as part of periodic
DOT-required physical examinations, and for
probable cause. Research is under way at the Na-

Figure l-9.—lnjury Severity in Heavy Truck Accidents
Relative to Truck Driver Drinking
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SOURCE: Office of Technology Assessment, 1988; based on National Accident
Sampling System data, 1981-85.

tional Transportation Safety Board to document
truck driver activities for 72 hours prior to a fatal
accident to determine drug use and to try to estab-
lish impairment levels related to that use. Since a
record of previous violations is characteristic of
many truck drivers involved in serious accidents,
Congress may wish to monitor closely DOT’s fu-
ture decisions related to violations during part-time
activities or while off duty.

On-Board Computers

On-board computers that record speed, stopping
times, brake applications, etc., are management tools
that many carriers have used successfully to improve
the efficiency of their operations and to hold drivers
accountable for their performance. Several carriers
requested permission from DOT to substitute rec-
ords from these computers for driver logbooks, and
DOT has ruled that the devices are acceptable. Re-
quiring the devices as a safety measure to improve
compliance with the hours-of-service regulations has
also been suggested.

In companies where on-board computers are used,
fleet managers introduced the devices only after care-
ful dialog with drivers to minimize potential adverse
reactions. Many owner-operators view the devices
as intrusive and cannot find benefits that justify in-
vestment in them. OTA concludes that while a
Federal requirement for on-board recording de-
vices may be premature, Congress may wish to re-
quire DOT to plan and implement a program lead-
ing toward such a rule. Preparation and education
for management, labor, and State enforcement
officers are essential to ensure acceptance of these
tools as safety devices, prevent their abuse, and
assure their usefulness in increasing industry com-
pliance with regulations.

Public Education

Finally, education programs directed at motor car-
rier and automobile drivers could enhance aware-
ness of safety issues related to sharing the roads.
These programs should focus on the handling and
stability characteristics of trucks, the need to main-
tain adequate distance between vehicles, the longer
distances required for a heavy vehicle to stop, and
the severe damage that can result from a collision
between cars and trucks. Congress may wish to re-
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quire NHTSA and FHWA to play mutually sup- population. Information programs could be incor-
portive roles in developing a model program for porated into the process for obtaining and renew-
States to ensure that these messages reach a broad ing driver licenses.

VEHICLE AND ROADWAY TECHNOLOGIES

While highway system design issues and truck ve-
hicle safety technologies are inextricably linked, they
are treated as two separate issues by governments,
by carriers, and by vehicle manufacturing industries.
Moreover, while data point clearly to vehicle tech-
nology problems that have identified technical fixes,
only a handful of researchers have devoted similar
attention to highway design issues as they affect
operation of wider and longer heavy trucks. OTA
finds that a systems approach to commercial ve-
hicle highway safety is a priority for Federal ac-
tion. DOT agencies, including NHTSA and OMC
and highway planning, safety, and design offices
in FHWA must work more closely with
other and with industry to address driver,
cle, and road safety issues systematically.

Speed and Highway Design

each
vehi-

Federal and State accident databases cite “speed
too fast for conditions” most frequently as a factor
in truck accidents. To determine the appropriate
speed for conditions, the driver must understand
the operating limits of his vehicle and the configu-
ration of the specific section of the roadway on
which he or she is traveling. For example, accident
analyses show that a disproportionate share of fatal

Photo credit: Michael Hines, OTA staff

Heavy trucks travel all types of roads, although most
roads were designed for automobiles.

heavy truck accidents occur on U.S. and State high-
ways, roads usually constructed with lane widths
and median markings appropriate for automobiles.
Light conditions, weather, and traffic congestion are
not major contributors to such accidents. Recon-
structing these highways to increase width, passing
lane length, and sight distances, and to provide
sturdy median barriers would be prohibitively ex-
pensive. Thus, the driver, as he or she assesses the
appropriate speed and controls the vehicle, is the
primary accident prevention tool.

Industry approaches to limiting and controlling
vehicle speed vary widely. Some companies train
drivers how to operate according to explicit cor-
porate speed policies, and design driver schedules
so that trips can be accomplished within the legal
duty shift. Other large trucking companies install
speed governors set at roughly 57 miles per hour
(mph) on their fleets, finding that the need to bal-
ance fuel efficiency, safety, and delivery schedules
is best met by this method. Still other companies
have installed on-board computers to monitor driver
speed. On the other hand, many truck drivers, in-
cluding some employed by large companies, own ra-
dar detectors and consider them essential to accom-
plishing the on-time deliveries required of them by
shippers or brokers.

Congress may wish to consider legislation to re-
quire speed control devices, such as governors or
other devices that measure and record speed only,
as tools to control and monitor speed and aid en-
forcement. In addition, since the primary reason
for radar detectors is to alert a driver when the
vehicle’s speed is being monitored to see whether
it is exceeding the speeding limit, Congress may
wish to make such devices illegal for all vehicles
across the country. Also, model standards for
penalties for speeding that are high enough to be
a deterrent to violators could be developed.

A reexamination of highway design standards
with an awareness of the size of today’s heavy trucks
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could lead to relatively low-cost safety improve-
ments—revised signs to assist drivers of heavy ve-
hicles in accurately assessing the appropriate
speed for roadway limits. Also of importance are
revisions to ramp design, intersection, and other
roadway standards. While these are long-term proc-
esses and reconstruction of roadways will take longer
still, Federal efforts could be intensified to assist
States in determining appropriate new standards.

Further, in light of the important role of speed
in fatal accidents, Congress may wish to reexam-
ine the decision to permit truck speeds of 65 mph
on rural Interstate highways. Data analysis for this
study leads OTA to conclude that the importance
of keeping trucks at speeds compatible with high-
way design and roadway conditions outweighs any
small economic advantages that might accompany
faster carrier travel.

Brakes

Defective brakes are the most prevalent vehicle
violation uncovered by roadside safety inspections.
In addition to brake wear and adjustment problems
that affect buses and straight trucks, brake compati-
bility between tractors and the trailers they pull
poses major difficulties. One result of incompatibility
between tractor and trailer brakes is a high poten-
tial for jackknifing. Bobtails (tractors running with-
out a trailer) and combination trucks running empty
pose particular difficulties because of the complicated
relationship between brake systems and truck loads.
OTA concludes that overcoming brake incompati-
bility between tractors and trailers and other
brake-related problems are priorities for manufac-
turers and carriers. Furthermore, active partici-
pation by NHTSA is necessary to bring early re-
suits and improved standards for brake system
components. Trailer manufacturers as well as trac-
tor makers must be involved in the rulemaking proc-
ess to ensure the development and use of compati-
ble and well-balanced braking systems. An all-out
joint effort by OMC, NHTSA, the trucking indus-
try, and tractor and trailer manufacturers to ad-
dress this issue is urgently needed.

Another essential step in addressing brake prob-
lems is completion of current DOT tests on anti-
lock brake systems to verify their effectiveness under
field conditions. Manufacturers are beginning to test

Photo credit: Commercial Vehicle Safety Alliance

Brake defects such as this are the most frequent
equipment violations found during

roadside inspections.

tractor-only antilock systems, on the premise that
these are currently the most feasible for the com-
plex and diverse U.S. trucking industry. If the DOT
tests are successful, antilock systems could be-
come mandatory equipment by the early 1990s.
Key components to successful implementation of
the requirement include: 1) lead time for devel-
opment of standard procedures for mechanics for
maintaining and adjusting the brake system, and
2) education and training programs for operators
and mechanics to disseminate accurate informa-
tion on checking and adjusting brakes for vary-
ing loads. Full tractor-trailer  antilock systems re-
main the eventual safety goal.

Equipment Standards

Handling and stability problems increase the likeli-
hood of rollover, particularly for operations involv-
ing tractors and double trailers. Tire condition and
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performance are also key factors in safe operations.
Additionally, lethal override/underride accidents,
particularly at night, indicate a need for devices to
mitigate the effects of these accidents and to make
trucks more visible at night. OTA concludes that
NHTSA has lagged badly in proposing upgraded
standards in several of these areas. Congress may
wish to require NHTSA to move vigorously on
rulemaking.

The Federal Government could play a more ac-
tive role in determining standards for safety tech-
nologies, either as performance criteria (which state
minimum acceptable capabilities) or as design stand-
ards (which detail the equipment that must be
used). 8 Vehicle equipment compatibility issues are
so difficult that a cooperative Federal effort by OMC
(FHWA), NHTSA, and industry is needed for so-
lutions.’ For example, some of the FHWA brake
standards are incompatible with NHTSA require-
ments. As new equipment becomes standard, me-
chanics will need training in proper techniques and
tools. Cooperative industry-government efforts will
be especially useful in developing and implement-
ing education and training programs for mechan-
ics to ensure that both new and old systems are
maintained properly.

Manufacturers and researchers have experimented
with and evaluated splash and spray control meth-
ods and devices. Tractor manufacturers have been
working on aerodynamically shaped tractors and
side deflectors and dams for trailers; one side-benefit
is increased splash and spray control. OTA con-
eludes that NHTSA moved prematurely to close
its rulemaking for this problem, and that perform-
ance criteria could be developed and phased in for
new equipment, based on available knowledge.

Truck occupants typically do not wear safety belts
that can protect them from ejection or hard con-
tact with the cab interior, which can cause serious
injury or a fatality. OTA concludes that a require”
ment that drivers use three-point seat belts when
operating their vehicles could contribute to driver
survival. The implications of cab design and cab

‘Joe R. Morris, “Safety Implications of Changes in Truck Size and
Weight Limits,” Svmposium  on rhe Role of Heavy Freighr  Vehicles
in Traffic, op. cit., footnote 7, vol. 3, pp. 4-14.

“Robert Erwn, University of Michigan Transportation Research In-
stitute, in U.S. Congress, Office of Technology Assessment, “Tran-
script of Proceedings—OTA Workshop on Technologies Affecting
Truck Safety, ” unpublished transcript, Mar. 10, 198?.

equipment location are important subjects for a con-
tinuing Federal program of cab crashworthiness re-
search.

Difficulty in designing retrofit equipment adapt-
able to older vehicles and the evolutionary nature
of technology focus manufacturers’ R&D efforts
toward new vehicles. 10 New requirements for safety
equipment concern large firms and individual
owner-operators, since refitting and modifying ex-
isting fleets or vehicles can have significant costs.
Without regulation, industry will balance the de-
gree of benefit against the effort and cost involved
in retrofitting a vehicle to determine whether to
adopt safety equipment.11 Given these difficulties,
Congress may wish to require DOT to develop im-
plementation programs for regulations that re-
quire retrofits with new technologies.

The relative operating safety of single and dou-
ble combinations has been studied extensively, but
major differences have not been established, nor
could OTA identify significant variation in its own
research. Moreover, after an initial learning and ad-
justment period for doubles operations, fleet owners
have found the safety record for both types of oper-
ations to be very similar. OTA concludes that
different safety problems are inherent in each
design and that appropriate driver training and
experience with each can improve operational
safety.

Finally, the cost of educating drivers to use new
safety equipment is one that will have to be ac-
counted for in some fashion by the marketplace. Al-
though carriers may need to pay drivers and me-
chanics more for having technological skills, some
of the costs will be offset by reduced accident and
insurance costs.

Adopting New Technologies

Since many safety improvements do not translate
directly into higher productivity, industry accept-
ance of new technologies is slow. The fragmenta-
tion of the industry hampers dissemination of safety

information on new technologies, and legislative and
rulemaking processes required to implement new

IOP.A. Gustafson, Cummins Engine Co., Inc., personal communi
cation, Apr. 28, 1987.

1 IFarrel L. Krall,  Navistar  International Corp., personal communi-
cation, Apr. 29, 1987.
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technologies are complex and time-consuming. Al-
though the number of participants may be large (see
figure 1-10), government-industry working groups
that focus on setting uniform standards, voluntary
field testing by industry, and the sharing of experi-
mental data can lead more quickly to acceptable new
standards.

OTA concludes that Federal education and in-
formation programs are essential if requirements
for new technologies are to be implemented
quickly. Congress may wish to allocate resources
and require DOT to undertake such tasks. For ex-
ample, widespread misunderstanding by operators
and some maintenance personnel of how truck
brake systems should be installed, adjusted, and
maintained, suggests a need for a nationwide edu-
cation program. Training programs for maintenance
personnel are a top priority.

Trade associations and publications could well
take the lead in educating carriers, while States could
coordinate such measures with their enforcement
programs and with State trucking associations. The
industry members hardest to reach with such efforts
are the owner-operators, since many do not partici-
pate in large industry groups. Establishing video in-
structional displays at truck stops around the coun-
try is one method of informing carriers and drivers
of the risks they take by operating trucks with defi-
cient brakes. Ways to avoid and correct safety prob-
lems can also be presented at such displays.

The adoption of safety-related technologies by
trucking firms and owner-operators is not an auto-
matic process. Improved safety equipment that has
clear economic benefit may be quickly utilized by
industry. 12 Many firms that can benefit from a par-

‘:Brian O’Neill,  Insurance Institute of Highway Safety, in Office of
Technology Assessment, op. cit., footnote 9, p. 109; and Ernie Vaughn,
Owner-Operators Independent Truck Drivers Association, in Office
of Technology Assessment, op. cit., footnote 9, p. 33.

ticular safety technology (e.g., brake retarders for
firms that operate frequently over mountainous
routes) have already taken steps to adopt it.13

However, the economic benefit of safety equipment
is not always apparent to industry. OTA finds
that in this situation, setting Federal performance
standards for equipment through rulemaking, and
ensuring that the standards apply equally to all
motor carriers, regardless of classification, is ap-
propriate. Rough estimates of the costs of new
safety equipment may be found in table 1-2.

1]William Leasure, National Highway Traffic Safety Administration,
in Office of Technology Assessment, op. cit., footnote 9, p. 170.

Table 1-2.—Estimated Costs of Safety Equipment
for New Vehicles

Cost per vehiclea

Equipment option (1988 dollars)

Tractor:
1. Three-point seat belts . . . . . . . . . . . . 50
2. Anti lock brakes. . . . . . . . . . . . . . . . . . 2,100
3. Brake adjustment indicators and

automatic slack adjusters
(front axle) . . . . . . . . . . . . . . . . . . . . . . 150

4. Brake adjustment indicators and
automatic slack adjusters
(rear axle) . . . . . . . . . . . . . . . . . . . . . . . 280

5. Splash/spray suppression . . . . . . . . . 300
6. Reflectors . . . . . . . . . . . . . . . . . . . . . . 15

Tractor total. . . . . . . . . . . . . . . . .

Trailer:
1. Conspicuity devices. . . . . . . . . . . . . .
2. Side underride guards . . . . . . . . . . . .
3. Automatic slack adjusters . . . . . . . .
4. Brake adjustment indicator . . . . . . .
5. Antilock brakes (not currently

offered in U. S.) . . . . . . . . . . . . . . . . . .
6. Splash/spray suppression . . . . . . . . .
7. Rear underride guard . . . . . . . . . . . . .

Trailer total . . . . . . . . . . . . . . . . .

2,895 b

125
1,000

450
150

1,200
300
100

3,325C

NOTE: The Nation’s registered tractodtrailer  fleet included 1.1 million truck-
tractors and 3.4 million trailers in 19S6.

aAverage or midrange cost based on current Production le@S.
bRepreSentS  as  percent addition to tractor cost, based on $86,500  aVera9e  tractor

cost for 19S7.
CRepreSentS  a w  percent addition to d~ van trailer cost, based on $11,000 aVera9e
trailer cost (closed-top, dry freight van) for 1987.

SOURCE: Office of Technology Assessment, 19SS; based on estimates from the
American Trucking Associations, National Highway Traffic Safety
Administration, U.S. Department of Commerce, Bureau of the Census,
Motor Vehicle Manufacturers Association, and several trailer
manufacturers, August 19S8.

GOVERNMENTAL COORDINATION

Congressional mandates and DOT actions since licensing, represent steps toward greater safety. A
1980, such as requirements for annual vehicle in- comprehensive national truck safety program re-
sections and more stringent standards for driver quires continuing such programs and establishing
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a far more systematic Federal-State approach. OTA
concludes that two issues are top priorities: 1) imp-
proving State enforcement capabilities and regu-
latory uniformity, and 2) better coordination and
cooperation among agencies within DOT.

State Issues

MCSAP has firmly established the role of States
as an essential adjunct to Federal safety efforts. Con-
tinued Federal financial support for State inspec-
tion and enforcement activities through MCSAP
is crucial. Because additional trained personnel
are needed across the country, Congress may wish
to increase funding for this useful program. Ad-
ditional State activities could enhance safety in
a number of areas.

Monitoring industry through terminal audits and
ensuring the safety fitness of all motor carriers are
important components of a systematic safety pro-
gram. DOT has made some progress in assigning
fitness ratings to the large numbers of unrated mo-
tor carriers, mostly small operators, who entered the
trucking industry after deregulation. However, the
safety fitness of the private fleets that provide over
half of commercial truck transport must also be
evaluated, and Federal personnel levels are inade-
quate for this task. Because State audit programs
are indispensable additions to Federal enforcement
efforts, Congress may wish to require DOT to de-
velop guidelines and handbooks for States and to
encourage more States to train inspectors and be-
gin auditing carriers. Efforts by FHWA to improve
regulatory compliance materials for industry would
be helpful as models for the States as well.

OTA concludes that industry complaints about
inconsistent State inspection and enforcement
procedures and penalties are symptoms of the
need for stronger Federal and State efforts toward
national uniformity. The Commercial Vehicle
Safety Alliance’s (CVSA) goal of establishing uni-
form inspection and out-of-service criteria provides
an excellent model for States to use in working
together toward consistent nationwide programs.
However, efforts will be ineffective unless State gov-
ernments make the commitment to have all their
own agencies cooperate toward this goal. Moreover,
intrastate motor carrier operators are subject to uni-
form safety controls only if Federal regulations have

been adopted and are enforced by the States. Con-
gress may wish to consider requiring all States to
participate in MCSAP and adopt and enforce Fed-
eral regulations. To assist in resolving current con-
flicts in State agency agendas, strong DOT support
for consistent implementation of enforcement pro-
grams will be needed once FHWA’s review of State
laws and regulations has been completed and State
safety laws evaluated.

Congress may wish to require DOT to provide
technical assistance and information on safety reg-
ulations and enforcement issues for State officials,
law enforcement personnel, and judges. Educa-
tional materials could be distributed to States and
motor carriers on: 1) Federal safety requirements,
2) model programs for amending laws, 3) implement-
ing Federal standards, and 4) developing an infor-
mation clearinghouse. An enforcement handbook
could provide general guidance on the safety regu-
lations and safety factors to consider when setting
penalty amounts for various types of violations. In-
volving State executive and legislative bodies, bar
associations, and enforcement organizations, such
as State Attornies General and police chiefs, in the
process could help gain acceptance from all agen-
cies of the need for a uniform approach.

DOT has issued a rule, effective in November
1988, eliminating a long-standing regulatory loop-
hole–the Commercial Zone Exemption as it ap-
plies to safety regulations in large urban regions.
Congress may wish to ensure that this and other
safety exemptions are eliminated completely and
quickly. State and local enforcement officers will
need capability to monitor and enforce safety re-
quirements for commercial vehicles in urban com-
mercial areas.

The public safety requires that motor carrier safety
regulations are independent of commodity, cor-
porate form, type of operation, or destination of the
cargo—the traditional bases of regulation and often
the bases for exemptions. Trucks operating in intra-
state, private, government, and exempt services per-
form a major share of the Nation’s motor carrier
transportation. While safety regulations have grad-
ually been extended to these carriers, OTA con-
eludes that a comprehensive heavy vehicle safety
program must extend safety regulations to all
heavy vehicles and operators in all States. The
need for safety does not vary with the type of
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operation, and no exemptions from safety regula-
tions, including the Commercial Driver’s License,
are warranted.

Access

The motor carrier industry is a focal point for
many conflicting demands. Shippers, especially those
of bulky lightweight products, such as packaged
foods or paper goods, push for larger trailers to carry
more goods—at minimal extra cost. To capture this
business, carriers have purchased new trailers larger
than drivers are accustomed to, and joined shippers
in convincing State legislatures that trailers as long
as 53 feet can operate safely on State roads.

In the Motor Carrier Act of 1984, Congress made
clear that decisions on access to State roads for large
trucks are the province of the States, not the Fed-
eral Government. Resolving the conflicts inherent
between industry’s push for larger and longer vehi-
cles and the limitations of the Nation’s road net-
work requires Federal and State officials to work

closely with each other and with shippers and car-
riers. States have found developing routes and com-
municating access decisions clearly to industry to
be complex and difficult tasks, requiring hard work,
patience, good will, and good humor from all par-
ties. Where the process has failed, carriers travel on
the routes they deem necessary to reach their des-
tinations, often using narrow rural or urban road-
ways that are unsuitable for the large vehicles and
violating State law.

OTA concludes that varying State access, in-
spection, and enforcement policies pose signifi-
cant problems for industry and can adversely af-
feet highway safety when drivers detour on back
roads to avoid the delays that often result. Con-
gress may wish to require DOT to play a more ac-
tive role in facilitating State-industry dialog and re-
solving these difficult issues. Technology transfer for
innovative solutions and working actively with
appropriate State and industry organizations are two
possible approaches. (For further discussion of tech-
nical aspects of the access issue, see chapter 5.)

Photo credit: Land Line

States determine which roads heavy trucks may travel to reach terminals such as this one
to pick up and deliver goods in urban areas.
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DOT Programs

OTA finds that the division of responsibility for
different facets of roadway, vehicle, and driver is-
sues among multiple agencies hampers safety
problem solving within DOT. To be able to re-
spond effectively to congressional safety directives,
DOT will need to coordinate its agencies. DOT’s
program to implement the commercial driver’s
license requirement is a commendable exception; it
could serve as a model for efforts to deal with
equipment requirements and highway design issues.
Congress may wish to require DOT to develop a
plan to integrate the technical expertise now
divided between NHTSA and the motor carrier
and highway design sections of FHWA to address

issues such as roadway and vehicle compatibility
guidelines, upgraded safety equipment standards,
national training guidelines for drivers and main-
tenance personnel, accident reduction and miti-
gation strategies, and data collection and analysis.

OTA further concludes that DOT agencies need
to coordinate in collecting and analyzing data,
conducting research programs, and developing
regulatory proposals. Although NHTSA and
OMC in FHWA do review some of each other’s re-
search projects, this is the exception rather than the
rule. Establishing special working groups to address
issues of common concern, jointly funding research
activities, and sharing staff expertise are examples
of strategies that could be used.

SAFETY DATA RESOURCES

Accurate, uniform, and representative informa-
tion that gives sufficient detail for analysis is essen-
tial for informed policy decisions on motor carrier
safety issues. Objective data are needed to identify
highway design limitations and problems and to
evaluate the point at which technologies are relia-
ble and cost-effective. However, OTA concludes
that, with few exceptions, existing heavy truck
data and information resources have deficiencies
that limit their value in supporting safety policies
and programs. In general, Federal data collection
suffers from lack of uniformity, some duplication,
inadequate quality control, poor handling, and out-
dated storage systems. Furthermore, OTA finds
that no effective central DOT analysis capability
exists, and that this deficiency seriously hinders
DOT’s policymaking. Congress may wish to re-
quire DOT to establish such a centralized capa-
bility and develop a comprehensive program to
gather, review, and analyze relevant data. Al-
though some of the existing data are useful for
analyzing particular truck safety issues, none of the
national accident databases is ideally suited for ad-
dressing all truck safety issues (see table 1-3).

NASS, NHTSA’s major data source, includes ac-
cident data from 1981 to the present. NASS selects
accidents, based on a statistically based sampling
scheme, permitting the derivation of estimates for
national accident totals and annual trends. Changes
made to NASS for 1988 (see chapter 7) are likely

to make it more difficult to conduct detailed truck
and bus accident causal studies using this database.

State accident reporting systems present several
promising alternatives because they can represent
a census of accidents. However, the lack of uniform-
ity among State data presents problems for extrap-
olating findings to the national level. The efforts of
NHTSA in establishing the CARDfile, and of
FHWA working with CVSA and the National
Governors’ Association in striving for more uniform
State accident reporting practices are commendable
efforts to address this issue.

A NASS-style approach focused on heavy vehi-
cles could be a cost-effective prerequisite to a truck
and bus accident data system, for it allows a sam-
pling of operations by both geography and road use.
To provide accurate and comprehensive informa-
tion, each accident investigation could be handled
by field staff that examines the vehicle and the ac-
cident site, interviews vehicle occupants, and reviews
medical and driver records. For this option to be
realized, additional funds will be needed both to re-
store the original approach and to expand the sys-
tem to meet truck safety concerns, including train-
ing of field teams in truck accident investigation.

FHWA currently has a uniform data collection
demonstration project under way in the midwest.
FHWA could work actively with other States to ex-
pand accident report forms to accommodate truck
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detail and to establish uniform reporting thresholds
and forms for data elements. Both of these devel-
opments would enhance truck safety information
and furnish a statewide census of accident history.
NHTSA’s advice and expertise would be invalua-
ble, regardless of which agency took the lead.

The cost of either an accident or an exposure data
collection program is a function of the desired pre-
cision in the estimates. Close to 300 sampling units
would be required to achieve reasonable confidence
levels for determining accident rates for different
truck types, at a total annual cost of close to $2 mil-
lion. In addition, the logistical demands of estab-
lishing and maintaining cooperative arrangements
with each jurisdiction are formidable. More eco-
nomical alternatives include continuing and expand-
ing existing data collection instruments, although
their deficiencies are likely to persist. Given the mas-
sive scale of trucking activity, and the comparatively
detailed safety information available for air, rail, and
marine transportation, these are important trade-
offs to consider.

OTA finds that uniformity between accident
and exposure data, and accuracy in estimating
truck movements (see tables 1-3 and l-4) are pri-
ority needs. Congress may wish to consider ex-
tending FHWA’s reporting requirements to in-
elude an annual report from all motor carriers,
including intrastate operators and those currently
exempt from Federal reporting requirements. In-
formation could include the number of trucks
owned and miles traveled. To keep track of heavy
vehicles, a Federal-State cooperative truck regis-
tration database could be developed in conjunc-
tion with State vehicle registration requirements.
An FHWA database such as SAFETYNET could
be used if modifications to the system can be made.

Inspection and Enforcement Data

Under MCSAP, a wide range of State inspection
and enforcement data is being amassed that pro-
vides useful information for safety analyses. Al-

though the process by which vehicles and compa-
nies are targeted for inspection varies between States,
the inspection results are reported in a uniform way.
SAFETYNET, the enforcement database developed
for MCSAP, must mature before its information can
be available in an automated form on a national
scale, but at that time it will be a valuable resource.

Additional DOT technical assistance for State
agencies in developing more uniform data manage--
ment systems and analytical capabilities, especially
in tracking preventable accidents and violation sta-
tistics, would be an effective use of limited funding.
States could use this information to target carriers
for audits and inspections. As FHWA and ICC im-
plement new procedures for assessing the safety fit-
ness of commercial vehicle operators, explicit pro-
cedures for monitoring ongoing safety performance
will be needed. State personnel and FHWA field in-
spectors alike could benefit from consistent guide-
lines for deciding whether to initiate a compliance
education program or an enforcement action.

Market Entry, Exit, and
Financial Performance

Little public data is available on the financial per-
formance of the industry, and ICC has required less
and less reporting over the past 8 to 10 years. OTA
concludes that the ICC reporting system has dwin-
died to a point where it no longer adequately
monitors carrier market entry, exit, and financial
performance. The current lack of information
presents a significant problem for both safety-
related and broad policy decisions. Obtaining
sufficient information would require a dramatic
reversal of ICC policy to include Class 111 carrier
registrations, requests for exemptions, and sufficient
detail in the data elements to track some degree of
financial performance. Substantial data will be
needed to restore this system so that it serves a use-
ful purpose for evaluating truck safety. Congress may

wish to require ICC to collect such data or place
responsibility for doing so with DOT as part of a
national motor carrier safety program.



Table 1=3.–Truck Safety Information Systems (Accident Data)

Database Kept by Years Strengths Weaknesses

50-T (part of FHWA, Office of Motor Carriers ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

Good detail on truck accident
characteristics
Exclusive truck focus

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

Missing several portions of the truck
opulation
Concern over accuracy and completeness
of reports
elies on carrier participation
Restricted to aggregate accident reporting
Limited in terms of number of
participating States
Missing some truck detail
Small number of heavy truck accidents in
database
Detailed causal analysis sometimes
difficult

1973 to present
MCMIS)

1983 to present

1979 to present

FHWA, Special
Monitoring Study

FHWA, Office of Highway
Information

Involves accident and exposure data
Exclusive truck focus

I
I

NASS NHTSA, National Center for
Statistics and Analysis

Statistical sampling design
Comprehensiveness of accident
investigation
Reasonably good detail on truck
accident characteristics
National estimates of accident
frequency

Census of all fatal accidents
Comprehensiveness of accident
investigation

Comprehensiveness of accident
investigation
Good detail on truck characteristics
Exciusive truck focus

Census of all accident types

(

FARS

NTSB

NHTSA, National Center for
Statistics and Analysis

NTSB

1975 to present Limited details on truck configuration and
operation
Nonfatal accidents not represented

1986 to 1987,
single collection

Limited sample of accidents under
investigation, not representative of truck
crashes generally

State databases Various State regulatory agencies Based solely on police reports at scene
Varying detail on truck accident
characteristics
Lack of uniformity from State to State

1982 to presentCARDfile NHTSA Census from several States
Uniformity in reporting format

Limited truck detail due, in part, to limited
uniform variableiisted
Based solely on police reports at scene
Limited to a few States

Motor carrier industry Individual carriers,
trade associations

Some individual carriers maintain
excelent detail on accidents and
movements
Exclusive truck focus

Individual carrier represents single
observatiion in industry
Access to individual carrier records is not
in the public domain
Trade associations report accident rates
but not details on accident characteristics

Insurance
companies

Individual companies,
IS0

Detailed financial and statistical data
on truck insurance policies and claims

Aggregate reporting of information by
insurers
Primary concern over loss ratio rather
than accident causation

UMTRI UMTRI 1980 to present Combines coverage of FARS with Reliance on information provided by
carrier during post-accident investigation
Restricted to fatal accidents

de ta i l  o f  50 -T  
Post-accident investigation to
complete missing information
Exclusive truck focus

KEY: MCMIS  = Motor Carrier Management Information System; FHWA = Federal Highway Administration; NASS = National Accident Sampling System; FARS  = Fatal Accident Reporting System; CARDfile
= Crash Avoidance Research Datafile;  NTSB  = National Transportation Safety Board; NHTSA = National Highway Traffic Safety Administration; iSO = Insurance Services Offices, inc; UMTRi  - University
of Michigan Transportation Research institute.

SOURCE: Office of Technology Assessment, 1988.



Table l-4.—Truck Safety Information Systems (Exposure Data)

Database Kept by Years Strengths
. . . ,

TIUS Bureau of the Census Every 5 years, most
recently in 1982

CTS Bureau of the Census

Motor Carrier Census FHWA
File
(part of MCMIS)

HPMS FHWA

Tws FHWA

Since 1983, every 5
years

Most recent 5 years

Annually

Annually

Motor carrier industry Individual carriers,
trade associations

NMTDB Transportation Research and 1977 to present
Marketing (consulting firm)

NTTIS UMTRI 1988 to 1987,
single collection

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

�

Covers all trucks used in the United
States
Sample biased toward heavy trucks -
Exclusive truck focus

Multimodal
Cross-checked against the Census of
Manufacturers
Provides flow data

Comprehensive listing of carriers and
truck fleet operators
Exclusive truck focus

Statistical sampling design
Detail on roadway characteristics

Truck classification and weight data
Exclusive truck focus

Aggregate statistics on tons, ton-miles,
and truck registrations
Detailed flow records from individual
carriers and shippers; can merge with
similar accident records
Exclusive truck focus

Focuses on long-distance truck
movements
Good truck and operator classification
detail
Exclusive truck focus

Good truck and operator classification
detail
Disaggregate and aggregate analysis
possible
Exclusive truck focus

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

�

weaknesses

No commodity flow data
Only rudimental commodity information
Reflects tractor use, not trailer use
Based on owner response

Shipment data on some products are
missing
Only shipments from point of manufacture
to first destination are reported
Nonuniformity between surveys
Voluntary data submission

Many carriers missing from database
No commodity flow data

Limited truck classification detail

Counting sites are not statistically
representative
Method of data collection varies and is
subject to observer error

Truck data are based principally on LTL
carriers
Individual carrier represents single
observation in industry
Access to individual carrier records is not
in public domain

Purposely excludes short-haul truck
movements, especially in Northeast
Not in public domain

Relatively small number of observations
Single collection

KEY: TIUS = Truck Inventory and Use Survey; CTS = Commodity Transportation Survey; MCMIS  = Motor Carrier Management Information System; FHWA = Federal Highway Administration; HPMS = Highway
Performance Monitoring System; TWS = Truck Weight Study; LTL = less-than-truckload; NMTDB  = National Motor Truck Data Base; NTTIS = National Truck Trip Information Sutvey;  UMTRI = University
of Michigan Transportation Research Institute.

SOURCE: Office of Technology Assessment, 19s8.
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CARRIER

Trucking is a tremendously complex industry with
numerous market segments; each is served by a vari-
ety of motor carriers, making generalizations diffi-
cult. Changes in the economic regulation of the mo-
tor carrier industry had sweeping effects on market
entry, operations, costs and pricing, employment
policies and labor relations (including wage levels),
and technology development. The distinctions be-
tween various types of regulated motor carriers have
greatly diminished since deregulation, and entry op-
portunities for private carriers and owner-operators
have increased.

The nature and volume of the business conducted
by various segments of the trucking industry have
also changed. The largest general commodity car-
riers now tend to specialize in less-than-truckload
(LTL) shipments (under 10,000 pounds). Many large
LTL carriers have failed since deregulation, and few
new ones have entered the market. However, sev-
eral of the largest nationwide LTL carriers have ex-
panded and prospered, concentrating business in
this segment. These firms compete fiercely for mar-
ket share.

At the same time, the interstate truckload (TL)
industry has become more diverse and dispersed.
New entrants in the TL segment tend to be small
and nonunion carriers, often from the ranks of
owner-operators, who are a key part of this truck-
ing fleet. However, to compete successfully as indi-
vidual entrepreneurs, owner-operators must drive
long hours and accept TL backhauls at low rates,
circumstances that create physical, psychological,
and economic hardships.

Factors are at work to tip the balance of TL oper-
ations toward larger carriers with more capital to
invest. Successful TL operations currently stress
high-quality service, using high-capacity, specialized
equipment and utilizing their assets and labor pro-
ductively to serve targeted market niches. Concerned
about the reliabiliy of leased equipment and drivers,
carriers with sufficient resources buy their own
equipment and employ company drivers. Others,
such as automobile carriers, select and train drivers
carefully to handle safely their highly specialized,
complex equipment that is difficult to lease. Produc-
tivity is high enough that shippers pick these high-

ISSUES

.
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Automobile carriers train drivers to handle special
equipment and valuable cargo.

service carriers for both service and unit price, and
they become “core” carriers, capturing a large por-
tion of the TL freight from major shippers. Owner-
operators face continued business pressure from
these trends.

Profits

Profit margins have fallen even for the most suc-
cessful carriers, a product of intense price competi-
tion caused partly by changes in manufacturing and
partly by continuing overcapacity. Carriers’ expenses
per ton-mile are up 75 percent since 1978, while rev-
enues have increased only 54 percent. General
freight revenues per ton-mile have increased slightly
more than the consumer price index since 1978, but
have not matched price increases in the general
economy, particularly for large shippers and those
in highly competitive city-pair traffic lanes. Carriers
that serve small shippers and those in less competi-
tive markets have fared better.

Capacity

One major reason for the high number of motor
carrier failures over the past 8 years was the over-
capacity that existed in the regulated environment.
Despite the failures, however, industry analysts in-
dicate that for several reasons, some overcapacity
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persists. While the number of heavy trucks regis-
tered nationwide has declined slightly, trailers used
now are longer and wider, and double trailers, which
have significantly greater carrying capacity, have be-
come commonplace on the Interstate system. In
addition, industry data show all trucks are being
used more productively; they are driven more miles
annually and spend longer hours traveling each day.

Rate discounting has made low labor costs and
high productivity essential to survival; thus carriers
have found it difficult to increase driver wages and
improve arduous work conditions. Nonetheless, the
need to keep trucks moving has made many car-
riers focus on ways to make driving a more attrac-
tive occupation. Many successful companies have
had to provide extra incentives to attract enough
drivers, since the traditional driver pool has been
shrinking.

Longer vehicles, double trailers, heavier weights,
a shortage of qualified drivers, and a competitive
marketplace, all have important implications for

heavy truck safety. Overcapacity leads to price
discounting and shrunken profit margins, creating
difficult economic trade-offs for decisions about in-
vestment in safety-related equipment and safety-con-
scious hiring and scheduling practices. Competition,
increased operating costs, and low, erratic profit
margins create a need to control costs that can lead
to shortchanging safety-related driver training, truck
maintenance, and equipment improvements. Car-
riers are, in general, interested in safety, but they
will measure investments in new safety equipment
and technologies against tangible economic rewards.
Cost and safety trade-offs are particularly problem-
atic for owner-operators and small carriers, who
have to generate revenue regularly to stay in busi-
ness and may have no regular operations base or
maintenance facility. OTA concludes that Federal
safety regulations will affect carriers economically
with varying severity, depending on their finan-
cial reserves and stability. Congress will want to
keep this in mind as it weighs policies related to
safety.


