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COMMERCIAL TRUCK AND BUS SAFETY SYNTHESIS PROGRAM

Safety is a principal focus of government agencies and private-sector organizations
concerned with transportation. The Federal Motor Carrier Safety Administration
(FMCSA) was established within the Department of Transportation on January 1, 2000,
pursuant to the Motor Carrier Safety Improvement Act of 1999. Formerly a part of
the Federal Highway Administration, the FMCSA’s primary mission is to prevent
commercial motor vehicle-related fatalities and injuries. Administration activities
contribute to ensuring safety in motor carrier operations through strong enforcement of
safety regulations, targeting high-risk carriers and commercial motor vehicle drivers;
improving safety information systems and commercial motor vehicle technologies;
strengthening commercial motor vehicle equipment and operating standards; and
increasing safety awareness. To accomplish these activities, the Administration works
with federal, state, and local enforcement agencies, the motor carrier industry, labor,
safety interest groups, and others. In addition to safety, security-related issues are also
receiving significant attention in light of the terrorist events of September 11, 2001. 

Administrators, commercial truck and bus carriers, government regulators, and
researchers often face problems for which information already exists, either in doc-
umented form or as undocumented experience and practice. This information may be
fragmented, scattered, and underevaluated. As a consequence, full knowledge of what
has been learned about a problem may not be brought to bear on its solution. Costly
research findings may go unused, valuable experience may be overlooked, and due
consideration may not be given to recommended practices for solving or alleviating the
problem.

There is information available on nearly every subject of concern to commercial truck
and bus safety. Much of it derives from research or from the work of practitioners faced
with problems in their day-to-day work. To provide a systematic means for assembling
and evaluating such useful information and to make it available to the commercial truck
and bus industry, the Commercial Truck and Bus Safety Synthesis Program (CTBSSP)
was established by the FMCSA to undertake a series of studies to search out and 
synthesize useful knowledge from all available sources and to prepare documented
reports on current practices in the subject areas of concern. Reports from this endeavor
constitute the CTBSSP Synthesis series, which collects and assembles the various forms
of information into single concise documents pertaining to specific commercial truck
and bus safety problems or sets of closely related problems.

The CTBSSP, administered by the Transportation Research Board, began in early
2002 in support of the FMCSA’s safety research programs. The program initiates three
to four synthesis studies annually that address concerns in the area of commercial truck
and bus safety. A synthesis report is a document that summarizes existing practice in a
specific technical area based typically on a literature search and a survey of relevant
organizations (e.g., state DOTs, enforcement agencies, commercial truck and bus com-
panies, or other organizations appropriate for the specific topic). The primary users
of the syntheses are practitioners who work on issues or problems using diverse
approaches in their individual settings. The program is modeled after the successful syn-
thesis programs currently operated as part of the National Cooperative Highway
Research Program (NCHRP) and the Transit Cooperative Research Program (TCRP).

This synthesis series reports on various practices, making recommendations where
appropriate. Each document is a compendium of the best knowledge available on mea-
sures found to be successful in resolving specific problems. To develop these synthe-
ses in a comprehensive manner and to ensure inclusion of significant knowledge, avail-
able information assembled from numerous sources, including a large number of
relevant organizations, is analyzed. 

For each topic, the project objectives are (1) to locate and assemble documented infor-
mation; (2) to learn what practice has been used for solving or alleviating problems; (3)
to identify all ongoing research; (4) to learn what problems remain largely unsolved; and
(5) to organize, evaluate, and document the useful information that is acquired. Each
synthesis is an immediately useful document that records practices that were acceptable
within the limitations of the knowledge available at the time of its preparation. 

The CTBSSP is governed by a Program Oversight Panel consisting of individuals
knowledgeable in the area of commercial truck and bus safety from a number of 
perspectives—commercial truck and bus carriers, key industry trade associations, state
regulatory agencies, safety organizations, academia, and related federal agencies. Major
responsibilities of the panel are to (1) provide general oversight of the CTBSSP and its
procedures, (2) annually select synthesis topics, (3) refine synthesis scopes, (4) select
researchers to prepare each synthesis, (5) review products, and (6) make publication
recommendations.

Each year, potential synthesis topics are solicited through a broad industry-wide
process. Based on the topics received, the Program Oversight Panel selects new synthesis
topics based on the level of funding provided by the FMCSA. In late 2002, the Program
Oversight Panel selected two task-order contractor teams through a competitive process
to conduct syntheses for Fiscal Years 2003 through 2005. 

Published reports of the 
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This synthesis, the first in the CTBSSP series, will be of use to commercial truck
and bus carriers and others interested in improving commercial vehicle safety. It pro-
vides a useful summary of practice in the area of commercial truck and bus safety man-
agement techniques. The synthesis focuses on the problems fleet managers confront
and the methods that are available to address these problems. Twenty discrete safety
problems and 28 safety management methods are identified. Problems addressed
encompass driver-safety knowledge, skills, alertness, physical/medical condition, atti-
tudes, and driving behaviors. In addition, several vehicle-related problem areas, includ-
ing vehicle maintenance and inspection, are discussed. Major safety management
approaches addressed include driver recruiting and selection, carrier-based training,
management-driver communications, driver safety-performance evaluation, safety
incentives, behavior-based safety, on-board safety monitoring, event-data recorders,
accident investigation, improved driver scheduling and dispatching, fatigue manage-
ment, carrier-based medical programs, preventive maintenance and vehicle inspection,
advanced safety technologies, and industry-based safety standards and certification.
The synthesis is based on a review of relevant literature, as well as a survey of com-
mercial motor vehicle safety managers (139 respondents) and other experts in motor
carrier safety (57 respondents). 

Administrators, commercial truck and bus carriers, government regulators, and
researchers often face problems for which information already exists, either in docu-
mented form or as undocumented experience and practice. This information may be
fragmented, scattered, and underevaluated. As a consequence, full knowledge of what
has been learned about a problem may not be brought to bear on its solution. Costly
research findings may go unused, valuable experience may be overlooked, and due con-
sideration may not be given to recommended practices for solving or alleviating the
problem.

There is information available on nearly every subject of concern to commercial
truck and bus safety. Much of it derives from research or from the work of practition-
ers faced with problems in their day-to-day jobs. To provide a systematic means for
assembling and evaluating such useful information and to make it available to the com-
mercial truck and bus industry, the Commercial Truck and Bus Safety Synthesis Pro-
gram (CTBSSP) was established by the Federal Motor Carrier Safety Administration
(FMCSA) to undertake a series of studies to search out and synthesize useful knowl-
edge from all available sources and to prepare documented reports on current practices
in selected areas of concern. Reports from this endeavor constitute the CTBSSP Syn-
thesis series, which collects and assembles information into single concise documents
pertaining to specific commercial truck and bus safety issues.

The CTBSSP, administered by the Transportation Research Board, was authorized
in late 2001 and began in 2002 in support of the FMCSA’s safety research programs.

FOREWORD
By Christopher W. Jenks

CTBSSP Manager 
Transportation Research

Board



The program initiates three to four synthesis studies annually that address issues in the
area of commercial truck and bus safety. A synthesis report is a document that sum-
marizes existing practice in a specific technical area based typically on a literature
search and a survey of relevant organizations (e.g., state DOTs, enforcement agencies,
commercial truck and bus companies, or other organizations appropriate for the spe-
cific topic). The primary users of the syntheses are practitioners who work on issues or
problems using diverse approaches in their individual settings.

This synthesis series reports on various practices; each document is a compendium
of the best knowledge available on measures found to be successful in resolving spe-
cific problems. To develop these syntheses in a comprehensive manner and to ensure
inclusion of significant knowledge, available information assembled from numerous
sources is analyzed. 

For each topic, the project objectives are (1) to locate and assemble documented
information; (2) to learn what practice has been used for solving or alleviating prob-
lems; (3) to identify all ongoing research; (4) to learn what problems remain largely
unsolved; and (5) to organize, evaluate, and document the useful information that is
acquired. Each synthesis is an immediately useful document that records practices that
were acceptable within the limitations of the knowledge available at the time of its
preparation. 
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This research project focuses on motor carrier (large truck and bus) fleet safety man-
agement: the problems fleet managers confront and the methods that are available to
address these problems. Based on the knowledge and experience of the authors, a lit-
erature review, discussions and interviews with experts, and suggestions from the
TRB synthesis panel, 20 discrete safety problems and 28 safety management methods
were identified. Problems addressed encompass driver-safety knowledge, skills, driving
behaviors, alertness, physical/medical condition, and attitudes. In addition, several
vehicle-related problem areas, such as vehicle maintenance and inspection, were con-
sidered. Major safety management approaches addressed include those relating to
driver recruiting, selection, carrier-based training, management-driver communications,
driver safety-performance evaluation, safety incentives, behavior-based safety (BBS),
on-board safety monitoring (OBSM), event-data recorders, accident investigation,
improved driver scheduling and dispatching, fatigue management, carrier-based med-
ical programs, preventive maintenance and vehicle inspection, advanced safety tech-
nologies, and industry-based safety standards and certification.

Much of the information for the study was collected through survey questionnaires
from fleet safety managers and other experts in motor carrier safety. Safety manager
surveys were distributed primarily through industry trade associations (e.g., to their
safety council members). Thus, the sample is biased toward safety-conscious man-
agers. The “other expert” survey was distributed through professional organizations, to
attendees at recent motor carrier safety conferences, and to colleagues of the authors.

Two parallel survey forms were used: one for current Commercial Motor Vehicle
(CMV) fleet safety managers (139 respondents) and one for other experts in motor car-
rier safety (57 respondents). The 20 specific problem areas and 28 specific safety man-
agement solutions (i.e., practices) listed were identical on the two forms. For the prob-
lem areas, respondents were asked to rate the relative importance of the areas on a
5-point scale, and then to identify the five most important problem areas. Safety managers
were asked to respond in relation to their own fleets; other experts were asked to respond
in relation to commercial vehicle operations (CVO) in general. For the 28 solutions,
safety managers were first asked to indicate “yes” or “no” whether they currently used
the safety management method with their fleets. If “yes,” they rated the effectiveness

SUMMARY

EFFECTIVE COMMERCIAL TRUCK AND
BUS SAFETY MANAGEMENT TECHNIQUES



of the method in their fleet using the same 5-point scale, and then selected the five most
effective methods. For the other experts, there was no “yes” or “no” question; instead,
they simply rated each method in terms of its general effectiveness in carrier safety
management and selected their “Top 5” methods.

The survey results are presented in Chapters 3 and 4 on safety management problem
areas and methods, respectively. For the problem areas, the key question was “impor-
tance.” For the methods, it was “effectiveness.” For each of the 20 problem areas and
28 methods, a short discussion is provided, including major findings from the litera-
ture, and the survey results are shown. Both mean ratings and rankings are provided,
as well as selected comments by respondents. To supplement the safety management
methods discussion, 16 safety management “tools” or job aids are provided (courtesy
of various contributors) in Appendix E.

The following were the most important safety problems for fleet safety manager
respondents, based on their mean 5-point scale ratings:

1. At-risk driving behaviors (e.g., speeding, tailgating);
2. High-risk drivers (all causes combined);
3. Driver health and wellness, lifestyle, and general health;
4. Lack of defensive driving skills;
5. Delays associated with loading and unloading (resulting in long working hours);
6. Driver fatigue/drowsiness; and
7. Aggressive driving (“road rage”).

The following were the most important safety problems for other expert respondents,
based on their mean ratings:

1. High-risk drivers (all causes combined);
2. Driver fatigue/drowsiness;
3. At-risk driving behaviors (e.g., speeding, tailgating);
4. Delays associated with loading and unloading (resulting in long working hours);
5. Driver turnover resulting in unstable workforce;
6. Driver health and wellness, lifestyle, and general health [tie]; and
7. Sleep apnea [tie].

These were the most widely practiced methods, per the safety managers:

1. Continuous tracking of drivers’ crashes/incidents/violations: 92%;
2. Regularly scheduled vehicle inspection and maintenance: 91%;
3. Hiring based on criteria related to driver crash, violation, or incident history:

90%;
4. Tracking of overall fleet safety statistics (e.g., crash/violation rate): 88% [tie];
5. Safety-related basic equipment specifications on new vehicles: 88% [tie];
6. Standardized training for all new hires: 87% [tie]; and
7. Trip sheets (e.g., driver documentation of pre- and post-trip inspections: 87% [tie].

The following were the most effective safety methods for fleet safety manager
respondents, based on their mean ratings:

1. Regularly scheduled vehicle inspection and maintenance;
2. Hiring based on criteria related to driver crash, violation, or incident history;
3. Continuous tracking of drivers’ crashes/incidents/violations;

2
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4. Requiring that new hires meet or exceed a minimum number of years of driving
experience;

5. Crash and incident investigation by carrier management;
6. Standardized training for all new hires; and
7. Within carrier management, alignment of operational and safety functions.

The following were the most effective safety management methods for the other
expert respondents, based on their mean ratings:

1. Continuous tracking of drivers’ crashes/incidents/violations;
2. Hiring based on criteria related to driver crash, violation, or incident history [tie];
3. Apprenticeship and “finishing” programs for new drivers [tie];
4. Standardized training for all new hires [tie];
5. Regular refresher training for all drivers [tie];
6. Remedial training programs for problem drivers; and
7. Fatigue management programs.

As one safety manager respondent pointed out, effective carrier safety management
“is not one thing—it’s many things.” There are many different safety problems to be
addressed and many worthwhile management techniques that can contribute to
enhanced fleet safety.

The project team selected four study topics for more in-depth discussion; they are
regarded by the project team as areas of great safety opportunity for truck and bus trans-
portation. For all four topics, the research literature and other information about the
industry indicate that significant safety gains are possible by focusing on the issue or
employing the safety management methodology. The four issues are (1) driver health,
wellness, and lifestyle; (2) high-risk drivers; (3) behavioral safety management; and
(4) safety management professionalism.

The first two of these issues are problem areas receiving high importance ratings in
the survey and for which there is also strong research evidence and industry consensus,
highlighting their importance. The second two are general approaches to improved
safety management, both of which involve various specific techniques. Although these
methods were not frequently practiced by safety manager respondents nor rated among
the most effective methods in the survey, there is much scientific literature and other
rationales to indicate they could have a significant positive impact on the CMV indus-
try if employed.

These four topics (and others) provide many research and development (R&D) needs
and opportunities for government, industry, and academia. A common theme of this
discussion of R&D needs is that motor carrier safety management must be elevated to
a mature science which conducts sophisticated studies to elucidate and quantify risk
factors, develops more innovative and comprehensive methods, and experimentally
compares and evaluates these methods in fleet-based safety intervention studies.
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CHAPTER 1

INTRODUCTION

1.1 BACKGROUND

This synthesis is a review and survey of Effective Commer-
cial Truck and Bus Safety Management Techniques. Motor
carrier safety management involves a number of diverse
practices ranging from equipment management (e.g., pre-
ventive maintenance) to driver-safety incentive programs.
This synthesis study identifies major safety management prob-
lems of concern to motor carrier safety managers and other
industry experts. More important, it describes available ap-
proaches to enhanced safety, cites evidence for their effective-
ness, and generates hypotheses for new R&D on commercial
truck and bus fleet safety management practices.

A rich body of scientific literature exists regarding military
and industrial safety management practices. In the U.S. mil-
itary, these practices have been formalized as various mili-
tary standards. In industry, there is a major discipline called
“system safety.” Unfortunately, such an extensive body of
literature does not exist relating to the management of CMV
operations and drivers, even though truck driving is the most
hazardous U.S. occupation, more than 5,000 fatalities occur
annually in truck crashes, and per-vehicle crash costs for
tractor-trailers are more than four times those of other vehi-
cle types.

Most CMV safety managers are former drivers who have
come up “through the ranks” to a management position.
Many progressed from being independent owner-operators
to owning and managing their own fleet. Safety, proficiency,
and productivity as a driver are likely to be factors that
enable these individuals to progress to fleet ownership or a
management position. The lessons they have learned on the
job are applied to their management of others. However,
most CMV safety managers have not had formal training in
management, system safety, or the human factors of driving
safety. Thus, their effectiveness as safety managers is likely
to vary widely, with gaps in their knowledge of various
safety problems or available management solutions. A nec-
essary step toward making such knowledge available to
carrier safety managers is the systematic compilation of infor-
mation relating to CMV safety management and the estab-
lishment of a common body of knowledge that would serve
as the basis for improved training for managers or other
means of disseminating safety management information to
them.

A strategic goal identified by the FMCSA in its strategic
planning process conducted in 2000 was to “facilitate improve-
ment in the overall safety performance of the motor carrier
industry through refined and enhanced safety management
systems.” Accordingly, FMCSA’s Research and Technology
(R&T) program includes a focus area on “Carrier Compliance
and Safety” (FMCSA, 2001). A major goal of this R&T area,
in addition to supporting the agency’s enforcement program,
is to improve carrier safety by applying principles of safety
management from other industries and by compiling best
management practices from the motor carrier and other
industries and communicating these to motor carrier man-
agers. In a recent FMCSA R&T study called “Driver, Vehi-
cle, and Roadside Strategies for 2010” (FMCSA, 2002), lack
of adequate managerial oversight by carriers was cited as one
of five high-priority safety problem areas. This synthesis, in
addition to directly supporting CMV fleets and industry seg-
ments, is intended to assist FMCSA by providing a review of
the literature and best practices relating to safety manage-
ment. The synthesis summarizes various safety management
approaches and practices applicable to the management of
drivers and vehicles, and generates hypotheses for new re-
search on CMV fleet safety management practices. 

1.2 SCOPE

Appendix B contains the Statement of Work (SOW) for
the research project. According to this SOW, this research
project focuses on safety management issues and approaches
applicable to CMV—truck and bus—transportation.

The research project focuses on the “what” and the “how”
of CMV safety management. “What” refers to the principal
safety issues, problems, or sources of crash risk that must
be addressed by CMV safety management practices. This
includes deficiencies in driver skill, knowledge, or safety
behavior; fatigue and other sources of impairment; physical
and medical problems, attitudes, morale, and turnover; vehi-
cle inspection and maintenance; and the problem of high-risk
drivers associated with any of these problem areas.

“How” refers to the techniques and approaches employed.
Major safety management approaches to be addressed include
those relating to driver recruitment, selection, carrier-based
training, management-driver communications, driver safety-
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performance evaluation, safety incentives, BBS, OBSM,
event-data recorders, accident investigation, improved driver
scheduling and dispatching, fatigue management, carrier-
based medical programs, preventive maintenance and vehicle
inspection, advanced safety technologies, and industry-based
safety standards and certification. In some cases, there is a one-
to-one correspondence between problems and approaches;
thus, for example, CMV driver fatigue is addressed as an
issue, and fatigue management programs are addressed as
safety management approaches. In most cases, however, the
techniques and approaches apply to more than one specific
safety issue.

Principally, this research project relates to CMV opera-
tions that transport cargo or passengers in interstate com-
merce, and to which the FMCSRs are applicable. However,
the synthesis does not primarily address the management of
compliance with federal and other motor carrier safety regu-
lations. In the research project, regulatory compliance has
been viewed as an essential prerequisite for safe commercial
vehicle operations, but not as sufficient to ensure safe oper-
ations. It is assumed that active safety management ap-
proaches going beyond compliance are necessary to achieve
high operational safety.

CMV safety management is a broad and loosely defined
topic. This research project is not intended to address the
broad spectrum of motor carrier safety issues. In particular,
the research project does not address government or indus-
try policy issues. Moreover, the following topics are not
addressed:

• FMCSA or other federal, state, or local government pol-
icy or regulations (beyond discussions of how carriers
can achieve better compliance with these regulations).

• Government enforcement programs or other safety pro-
grams implemented by government as opposed to being
implemented at the carrier level. This includes public
information campaigns and roadway design and opera-
tional practices.

• The conduct of driver alcohol and/or drug testing or any
similar government-mandated safety requirements.

• The technical details of CMV design or vehicle-based
safety technologies. Technologies are addressed as tools
of safety management, but there are no detailed discus-
sions of the mechanisms or application of specific vehi-
cle design features or technologies.

• Advanced communication and information systems.
These technologies are relevant, indeed important, to
fleet safety management but involve too many technical
and operational issues to address in this research project.

• Commercial driver training, except as may be practiced
by a carrier as an adjunct to driver safety management.
Thus, carrier-based apprentice and “finishing” approaches
are discussed, but entry-level or other school-based CMV
driver training is not. A future research project will
address best practices for training CMV drivers.

• Non-transportation related operational safety issues, in
particular injuries related to cargo loading and unload-
ing, or other loading dock safety or security issues not
involving moving vehicles. 

1.3 APPROACH

Information on CMV safety problems and solutions was
obtained through several major approaches. The primary
vehicle for obtaining information was project surveys. Two
parallel survey forms were employed: (a) one for current
CMV fleet safety managers and (b) one for other experts in
motor carrier safety. This synthesis is structured primarily
around the survey findings and their implications. Interviews
and focus groups were also conducted with key individuals and
groups involved in motor carrier safety, including FMCSA and
major trade associations. 

Supporting the survey and interview findings is informa-
tion obtained from literature reviews relating to the various
topics of CMV safety management. The literature review
employed Transportation Research Information System (TRIS)
and other reference systems to identify relevant publications
in the transportation literature. Also reviewed were FMCSA
research publications; American Trucking Associations (ATA)
and other industry trade association publications; the traffic
safety research literature (e.g., journals such as Accident Analy-
sis & Prevention); the industrial safety management literature
(e.g., Journal of Safety Research, Journal of Organizational
Behavior Management, Professional Safety, Occupational
Health & Safety); the applied behavioral science literature
(e.g., Journal of Applied Behavior Analysis, Journal of Applied
Psychology); proceedings of recent conferences focusing on
truck and bus safety (e.g., April 2002 International Truck &
Bus Safety Symposium in Knoxville); and the web pages of
safety services vendors. A few specific information sources
providing extensive information to the project are described
below in Section 1.4.

In addition to reporting results from the surveys, litera-
ture review, and other information sources, the project team
selected four safety issues for more detailed discussion in
Chapter 5. The four selected topics are (1) driver health, well-
ness, and lifestyle; (2) high-risk drivers; (3) behavioral safety
management; and (4) safety management professionalism.

These four areas were not necessarily the highest-rated in
the surveys, but rather were selected by the project team based
on overall consideration of available information. In partic-
ular, these areas have received relatively little attention in
relation to their apparent importance or potential benefits to
the CMV industry. Chapter 5 summarizes project evidence
and other literature relating to these areas and offers recom-
mendations for future government, industry, and academic
initiatives relating to them.

This synthesis concludes with recommendations for R&D
that might be performed to create new knowledge and tools
to address specific issues and safety opportunities identified



in the synthesis. Both “research” and “development” are con-
ceived broadly and may include many different types of ini-
tiatives undertaken by various parties and stakeholders
involved in motor carrier safety.

Appendixes to the report include TRB’s CTBSSP program
description and the SOW for this research project. In addi-
tion, the two project survey forms are provided. Finally, there
is an appendix containing 16 safety management job aids
(for managers and drivers) developed by the CMV industry,
including trade associations, insurance companies, and fleets.
These do not represent a comprehensive set of such job aids
needed by carrier safety managers, but they are excellent
examples of practical tools that managers can use to enhance
the safety of their fleet operations.     

1.4 SUMMARY OF SELECTED 
MAJOR SOURCES

Although the scientific literature relating to CMV safety
management is not extensive, there have been several other
recent projects that have compiled information on the
topic; in particular, on various safety management practices
of motor carrier fleets. The following specific information
sources relate directly to carrier safety management and are
cited frequently in this synthesis. All are recommended to
individuals seeking additional information on CMV safety
management.

1.4.1 SafeReturns

In 1999, the American Trucking Associations Foundation
(ATAF), in conjunction with the Parker-Young Company,
published SafeReturns: A Compendium of Injury Reduction
and Safety Management Practices of Award Winning Carri-
ers. The study (ATAF 1999a, Olsgard 1999) employed case
studies, workshops, and surveys involving safety managers.
Analysis of the surveys included some comparisons of the
responses of safety managers of outstanding fleets to those of
a more general sample to identify critical practices. The
report reviewed various management “tools for success”
(management practices); methods to minimize loading/unload-
ing injury risks (an area not covered by this synthesis); high-
lights of survey findings; and examples of various safety man-
agement tools, such as interview guides and questions relating
to fleet safety management programs. 

1.4.2 Truck Driver Risk Assessment Guide

The ATAF, in collaboration with the Driver Training and
Development Alliance, produced this document (ATAF
1999b) as an aid to carrier safety managers. The FMCSA
(then the FHWA Office of Motor Carrier and Highway
Safety) supported the project. The full report title is: Truck
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Driver Risk Assessment Guide and Effective Countermeasures;
Recommended Management Practices. The guide is organized
into three major parts: Driver Selection, In-Service Perfor-
mance, and Personal Issues (including at-risk behaviors
and health/wellness). Appendixes provide specific tools for
improved management, including a structured driver inter-
view form, driving performance standards by driving task,
trainee evaluation form, pre- and post-trip vehicle inspection
checklists, templates for evaluation letters (positive and
corrective) to drivers, employee appraisal form, driver per-
formance evaluation form, summary of an example driver
reward/incentive program, sample company polices for acci-
dents and traffic violations, accident reporting and investiga-
tion procedures, a summary of BBS principles, fleet guide-
lines and checklist for alcohol/drug testing, alcohol/drug
testing Qs & As, alcohol/drug testing release for information
from previous employer, and a sample fleet drug/alcohol
policy.

1.4.3 I-95 Corridor Coalition: Best Practices 
in Motor Carrier Safety Management

The Pennsylvania Department of Transportation, through
the Pennsylvania Transportation Institute of Pennsylvania
State University conducted several studies on carrier safety
management which were completed in August 2001. Two
related studies were especially relevant to this research project.

Volume I of the series (Stock, 2001) addressed best prac-
tices in motor carrier safety management by conducting a
survey of state motor carrier association members in several
Northeastern states. The nearly 600 respondents to the sur-
vey were considered to represent a sample of the best safety
performers. The survey addressed the importance of various
safety programs to overall fleet safety; examples included
driver hiring criteria, driver retention, in-house and outside
training, top management commitment, safety meetings and
awareness programs, safety incentive programs, driver mon-
itoring, and accident review.

Volume IV of the series (Stock, Rood, and Hammer 2001)
developed, pilot tested, and evaluated motor carrier safety
education/outreach materials for safety managers. Specific
products developed included a 3-hour seminar, a brochure
highlighting frequently-used management practices of safe
carriers, and an interactive, web-based “safety toolbox”
(http://safetytoolbox.uconn.edu) to allow motor carriers to
benchmark their safety management practices against the
600 survey respondents, who generally represented top
carriers.

1.4.4 FMCSA/UM Survey 
of Safest Motor Carriers

Under the sponsorship of the FMCSA, the University of
Maryland (UM) Supply Chain Management Center of The



Robert H. Smith School of Business conducted a survey of
“best safety performers” to identify and define their safety
management programs and policies (Corsi and Barnard
2003). The survey was conducted in 2002, concurrently with
the present research project. The study addressed many of the
same safety management practices addressed in this report,
and its findings are cited extensively in Chapter 4 of this syn-
thesis. Corsi and Barnard identified safety performance lead-
ers through a two-step process, which included review of Safe-
Stat performance data and recommendations from FMCSA
State Safety Directors. An extensive survey was completed
by 148 safe carriers and formed the basis for their report.
Their study will be used by FMCSA to support various motor
carrier safety programs, including the “Safety is Good Busi-
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ness” outreach program to carriers, which is currently under
development.

The FMCSA/UM study included some general questions
on the importance carriers place on safety management
issues. Many of their respondents believed, for example that
carrier safety management involves more than just compli-
ance with public safety regulations. The majority agreed (at
various levels of agreement) with the statement that “Cost is
no issue when it comes to highway safety decisions at our
company.” There was strong agreement with the idea that
“customer service and highway safety performance go hand-
in-hand.” These core safety values are reflected in various
specific safe carrier management practices identified in their
report and also addressed in the research project.
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CHAPTER 2

CARRIER SAFETY MANAGEMENT SURVEY

2.1 SURVEY METHODOLOGY

The primary vehicle for obtaining information in this re-
search project was surveys. Two parallel survey forms were
employed: (a) one for current CMV fleet safety managers and
(b) one for other experts in motor carrier safety. These are
provided in Appendixes C and D, respectively. This section
describes the survey methodology in more detail, and the
next section of this chapter provides principal results.

The 20 specific problem areas and 28 specific safety man-
agement solutions (i.e., practices) listed were identical on the
two forms. For the problem areas, respondents were asked to
rate the relative importance of the areas on a 5-point scale,
and then to identify the five most important problem areas.
Safety managers were asked to respond in relation to their
own fleets; other experts were asked to respond in relation to
CVO in general. Both the rating scale (1–5) and “Top 5”
selection choices were employed to make the results more
discriminative among the 20 problem areas. For example, if
a respondent rated more than five problem areas as “5,” he or
she still had to select which five of the 20 items were most
important. Both safety managers and other experts were
instructed to answer the problem items in relation to CMV
drivers, not in relation to drivers in general.

For the 28 solutions, safety managers were first asked to
indicate “yes” or “no” whether they currently used the safety
management method with their fleets. If “yes,” they rated
the effectiveness of the method in their fleet using the same
5-point scale, and then selected the five most effective meth-
ods. Again, the purpose of using both ratings and rankings
was to increase the sensitivity of the results. For the other
experts, there was no “yes” or “no” question; instead, they
simply rated each method in terms of its general effective-
ness in carrier safety management and selected their “Top 5”
methods.

In the analysis, the scale ratings were treated as interval
scale values. That is, it was assumed that there are equal dif-
ferences between successive values of the scale (e.g., the dif-
ference between 1 and 2 is the same as the difference
between 2 and 3, and so forth). There was no verification of
this assumption, but it was implicit when means were calcu-
lated. Means are likely the most sensitive and valid statisti-
cal measure of central tendency for the data, even though the
interval scale assumption is unverified.

Each survey form collected some basic respondent infor-
mation. For safety managers, the form asked questions relat-
ing to years of experience, fleet size, and primary fleet oper-
ations type (e.g., truckload, less-than-truckload [LTL], motor
coach). For other experts, the form asked years of experience
and specific experience areas (e.g., government, industry
trade association, driver, fleet safety manager, research).

The survey forms were distributed through various orga-
nizations (e.g., primarily industry trade associations for safety
managers) and professional contacts. For the vast majority of
fleets, there was only one respondent per fleet. Nevertheless,
it was possible for individual fleets to have more than one
respondent; most notably, one company had seven respon-
dents representing safety managers at different company
terminals throughout the country. Both samples may be char-
acterized as representing safety-conscious individuals work-
ing in the industry or otherwise associated with CVO. For
example, most of the participating trade associations distrib-
uted the survey to their safety council members only. Atten-
dees (both safety managers and other experts) at several truck
and bus safety conferences were also sent survey forms. Of
course, those who completed and returned a survey of this
nature were probably those most interested in the topic and
committed to support efforts relating to it. Study resources
did not permit the design of a systematic subject sampling
and survey distribution process or the tracking of survey
return rates for various respondent groups.  

Survey responses were entered by hand into a spread-
sheet, which was programmed to tabulate results. All survey
responses were confidential and there is no attribution of
responses by individual, company name, or other organiza-
tional affiliation in this synthesis. Nevertheless, for several
trade associations, survey results were tabulated separately
for their members and returned to their safety coordinators
for their own organizational use. In this report, however,
unless otherwise indicated, statistics cited are only for the
two major (and separate) respondent groups: fleet safety
managers and other experts.

2.2 PRINCIPAL RESULTS

2.2.1 Safety Management Problems

Table 1 provides a summary of the importance ratings and
rankings of the 20 CMV safety problem areas addressed by
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the survey. The statistics for safety managers (N = 139) and
other experts (N = 57) are presented separately. For each
group, four statistics are provided:

• Mean importance rating,
• Rank of importance ratings (i.e., highest average rating

= 1),
• Percent of respondents selecting problem as among

“Top 5,” and
• Rank of percent selection as among “Top 5” (i.e., high-

est percentage = 1). 

One interesting systematic difference between safety man-
agers and other experts was that the safety managers’ mean
importance ratings were generally much lower on the 5-point
scale. The overall average importance rating for all 20 items
was 3.04 for the safety managers versus 3.56 for the other

experts. All 20 problem items received lower mean ratings
from safety managers than from other experts. Recall that
safety managers were asked to respond in regard to their own
fleet, whereas other experts were asked to respond in relation
to CMV safety in general. This seems to parallel the common
finding that drivers tend to rate their own driving as much
safer than that of drivers in general. An alternative explana-
tion is that, since the safety manager respondents did repre-
sent a safety-conscious sample (see Section 2.1), their ratings
of their own fleets are an accurate reflection of safer opera-
tions. Regardless, this difference is worth remembering when
interpreting the results. Comparisons between safety man-
agers and other experts in this synthesis will address their
relative ratings of the various problems, as opposed to their
absolute mean ratings. 

Not surprisingly, there were high correlations across the
four statistics for the 20 problem areas shown in Table 1.

 SAFETY MANAGER OTHER EXPERTS 
 Importance 

Rating 
“Top 5” 

Selections 
Importance 

Rating 
“Top 5” 

Selections 

PROBLEM AREA: 
 

Mean
Rank 
(of 20) 

 
% 

Rank 
(of 20) 

 
Mean 

Rank 
(of 20) 

 
% 

Rank 
(of 20) 

1.  Insufficient training:  
     a.  Lack of basic driving skills. 2.74 14 17% 12 3.26 17 16% 9 
     b.  Poor knowledge of federal, state, and/or  

company rules 3.04 12 18% 11 3.30 16 11% 13 

2.  At-risk driving behaviors (e.g., speeding, 
     tailgating) 3.75 1 55% 1 4.21 3 58% 4 

3.  Aggressive driving (i.e., “road rage”) 3.26 7 26% 8 3.33 11 14% 11 
4.  Lack of defensive driving skills (e.g., 

space management around vehicle) 3.48 4 40% 4 3.58 8 23% 7 

5.  Driver fatigue/drowsiness 3.37 6 29% 6 4.28 2 67% 2 
6.  Delays associated with loading and 
     unloading (e.g., resulting in long working 
     hours, tight schedules, and fatigue) 

3.45 5 40% 4 4.18 4 60% 3 

7.  Alcohol and/or illicit drug abuse 1.99 20 2% 20 2.54 20 2% 19 
8.  Driver health and wellness problems, 

specifically: 
 

 
       

     a.  Lifestyle/general health-related (e.g., 
          poor diet, smoking) 3.65 3 46% 2 3.79 6 44% 6 

     b.  Sleep apnea 3.07 11 9% 14 3.79 6 16% 9 
     c.  Cardiovascular illness/heart disease 3.19 8 13% 13 3.32 12 4% 17 
     d.  Prescription drug side effects (e.g., 
          drowsiness) 2.73 16 3% 19 3.32 12 2% 19 

     e.  Mental illness (e.g., depression, 
anxiety, mood disorders) 2.59 17 4% 17 3.05 19 4% 17 

9.   Poor attitude and morale, loneliness, 
      alienation, unhappiness 3.16 9 29% 6 3.47 9 14% 11 

10.  Driver turnover resulting in unstable 
        workforce 2.96 13 23% 10 4.09 5 46% 5 

11.  Drivers unfamiliar with routes 2.74 14 9% 14 3.32 12 11% 13 
12.  Neglect of vehicle maintenance (e.g., 
        brakes, ties) 2.36 19 8% 16 3.38 10 18% 8 

13.  Failure to inspect vehicle (e.g., pre-/post- 
        trip) 

3.16 9 24% 9 3.32 12 5% 15 

14.  Unsecured loads 2.38 18 4% 17 3.23 18 5% 15 
15.  High-risk drivers [all causes combined] 
       (i.e., the degree to which managers 
       should focus on the worst 10-20% of 
       their drivers) 

3.69 2 42% 3 4.43 1 68% 1 

TABLE 1 Safety management problem areas



Although the correlations were high, there were a few
notable differences in relative importance ratings. The two
largest differences in the relative ratings were as follows
(note: lower rankings indicate higher relative importance
ratings):

• Driver turnover resulting in unstable workforce (Item 10):
– Safety managers: rated 13th of 20 problems
– Other experts: rated 5th of 20 problems

• Neglect of vehicle maintenance (Item 12):
– Safety managers: rated 19th of 20 problems
– Other experts: rated 10th of 20 problems.
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The various specific findings in Table 1 will be discussed
primarily in the context of the individual problem areas (see
Chapter 3).

2.2.2 Safety Management Solutions

Table 2 provides a summary of the effectiveness ratings
and rankings of the 28 CMV safety solutions (management
methods) addressed by the survey. The statistics for safety
managers and other experts are presented separately. For
safety managers, five statistics are provided:

SAFETY MANAGERS OTHER EXPERTS 
Effectiveness Rating “Top 5” 

Selections 
Effective-

ness Rating 
“Top 5” 

Selections 

SOLUTION AREA: 
% Who 

Use 
 

Mean 
Rank 
(of 28) 

 
% 

Rank 
(of 28) 

 
Mean 

Rank 
(of 28) 

 
% 

Rank 
(of 28) 

1.  Safe driver recruiting methods 
     a.  Requiring that new hires meet or exceed 

a minimum number of years of driving 
experience 

86% 4.15 4 46% 2 3.55 24 13% 15 

     b.  Hiring based on criteria relating to driver 
          crash, violation, or incident history 90% 4.19 2 53% 1 4.36 2 54% 1 
2.  Training standards/programs: 

         
     a.  Standardized training for all new hires 
          [e.g., company policy & procedures, 

customer relations, defensive driving 
skills, rules for driving (e.g., speeding, 
headway)] 

87% 4.11 6 40% 3 4.18 4 32% 5 

     b.  Apprenticeship and “finishing” programs 
for new drivers, conducted by safety 
manager or senior driver 

51% 4.01 9 15% 17 4.36 2 27% 6 

     c.  Regular refresher training for all drivers 
63% 3.94 16 16% 15 4.18 4 24% 7 

     d.  Remedial training programs for problem 
drivers 69% 3.99 10 14% 20 4.14 6 21% 10 

3.  Regularly-scheduled safety meetings 75% 3.96 14 31% 8 3.57 22 7% 22 
4.  Regular safety performance evaluations:          
     a.  Observation of driving behaviors through 

ride-alongs 48% 4.07 8 31% 8 3.55 24 13% 15 

     b.  Continuous tracking of driver’s 
crashes/incidents/violations 92% 4.16 3 24% 12   4.46 1 38% 2 

5.  Tracking of overall fleet safety statistics 
(e.g., fleet crash/violation rate) 88% 3.98 11 13% 24 4.00 10 15% 13 

6.  Driver incentive programs for outcome-
based safety measures (i.e., reward for 
crash-free miles) 

73% 3.83 21 28% 10 3.89 14 20% 11 

7.  Behavior-based safety [ i.e., observation, 
self-observation, feedback, incentives 
focusing on safety-related driving behaviors 
(e.g., safety belt use, safe speeds, safe 
headways)] 

59%   3.80 22 14% 20 3.95 12 11% 20 

8.  On-board computer monitoring devices with 
management review, feedback and 
rewards/punishments for good/poor 
performance 

36% 3.85 18 33% 7 3.86 16 22% 9 

9.  On-board computer monitoring (e.g., speed 
monitoring) and feedback to drivers without 
management review 

21% 3.09 28 9% 27 3.05 27 5% 24 

10.  Event-data recorders (“black boxes”) used 
        to reconstruct crashes and incidents 24% 3.59 24 17% 14 3.41 26 7% 22 

TABLE 2 Safety management solution areas



• Percent who use (“yes/no” response),
• Mean effectiveness rating,
• Rank of effectiveness ratings (i.e., highest average

rating = 1),
• Percent of respondents selecting solution as among

“Top 5,” and
• Rank of percent selection as among “Top 5” (i.e., high-

est percentage = 1).

As for the safety problems, safety managers were respond-
ing in regard to their own fleets in their effectiveness assess-
ments. They were asked to rate the items on the 5-point
effectiveness scale only if they reported “yes” to the yes/no
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use question, and the mean effectiveness rating for each item
was calculated only for those who rated the item.

The fourth statistic (percent of respondents selecting solu-
tion as among “Top 5”) was also calculated by dividing the
number of such selections by the number of respondents who
rated that item. These statistics were then used to derive the
fifth statistic listed (rank of percent selection). Thus, it would
be possible for a rarely used method (i.e., not rated by many
respondents) to still receive a high ranking, if those who did
use the method rated it highly.

For other experts, there was no “yes/no” question, but the
remaining four statistics are the same as those for safety man-
agers. The other experts were responding in regard to CVO

SAFETY MANAGERS OTHER EXPERTS 
Effectiveness Rating “Top 5” 

Selections 
Effective-

ness Rating 
“Top 5” 

Selections 

SOLUTION AREA: 
% Who 

Use 
 

Mean 
Rank 
(of 28) 

 
% 

Rank 
(of 28) 

 
Mean 

Rank 
(of 28) 

 
% 

Rank 
(of 28) 

11.  Crash and incident investigation by carrier 
management (e.g., visit to crash site, 
completion of company forms, in-house 
review panel, final determination of 
fault/preventability with 
recommendations) 

83% 4.13 5 27% 11 4.00 10 18% 12 

12.  “How’s My Driving” placards and 800 
numbers 22% 3.50 25 16% 15 2.61 28 5% 24 

13. Improved communication between drivers  
        and dispatchers regarding scheduling and  
        dispatching to prevent fatigue 72% 3.97 12 35% 5 4.07 8 33% 4 

14.  Fatigue management programs [i.e., 
employing fatigue education, sleep 
disorder screening (e.g., sleep apnea), and 
“fatigue-conscious” scheduling and 
dispatching] 

43% 3.85 18 23% 13 4.11 7 38% 2 

15.  Fleet-based medical programs: 
  

     a.  Medical screening/counseling (e.g., sleep 
          apnea, cardiovascular) 38% 3.88 17 12% 25 3.91 13 15% 13 

b. General health & wellness 
        instruction/counseling 37% 3.46 27 7% 28 3.68 19 9% 21 

16.  Preventive maintenance programs: 
         

a. Regularly scheduled vehicle inspection 
        and maintenance 91% 4.35 1 40% 3 4.07 8 13% 15 

b. Trip sheets (driver documentation of pre- 
     and post-trip maintenance inspections) 87% 3.76 23 11% 26 3.57 22 4% 28 

17.  Safety-related equipment on new vehicles: 
  

     a.  Basic equipment (e.g., engine specs, 
conspicuity lighting) 88% 3.97 12 14% 20 3.71 18 5% 24 

     b.  Advanced technology collision 
avoidance systems (e.g., forward/rear 
obstacle detection) 

16% 3.48 26 14% 20 3.68 19 13% 15 

18.  Within carrier management, alignment of  
        operational and safety functions (e.g., the 
        safety manager is also a direct supervisor) 59% 4.10 7 34% 6 3.89 14 23% 8 

19.  Safety management quality certification 
       programs (i.e., involving outside 
       consultant): 

  

a. Certification of carrier safety  
        management practices 36% 3.85 18 15% 17 3.73 17 13% 15 

b. Certification of individual fleet safety 
        managers (i.e., professional certificate) 36% 3.96 14 15% 17 3.64 21 5% 24 

TABLE 2 (Continued)



in general and usually rated all 28 items, so the Ns for the var-
ious items were less variable. Consistent with this, the aver-
age number of ratings was much lower for safety managers
than other experts. Safety manager respondents rated an
average of 18 of the 28 items, whereas other expert respon-
dents rated an average of 27 of the 28.

There was no consistent difference in the effectiveness rat-
ings assigned by safety managers versus other experts. The
overall means were very similar (3.89 versus 3.82). More-
over, because the safety managers rated only those practices
that they used, direct comparisons of mean ratings between
the two groups are not very meaningful. As previously men-
tioned, comparisons noted between safety managers and
other experts will address their relative ratings of the various
solutions, as opposed to their absolute mean ratings. 

Once again, there were high correlations across the statis-
tics for the 28 solution areas shown in Table 2.

Most solutions rated highly effective by the safety man-
agers were also rated highly effective by the other experts,
and vice versa. However, there were some differences. Exam-
ples from Table 2 include the following (note: lower rank-
ings indicate higher relative effectiveness ratings):

• Requiring that new hires meet or exceed a minimum
number of years of driving experience (Item 1a):
– Safety managers: rated 4th of 28 solutions and
– Other experts: rated 24th of 28 problems.

• Observation of driving behaviors through ride-alongs
(Item 4a):
– Safety managers: rated 8th of 28 solutions and
– Other experts: rated 24th of 28 problems (tied with
item noted previously).

• Regular refresher training for all drivers (Item 2c):
– Safety managers: rated 16th of 28 solutions and
– Other experts: rated 4th of 28 problems.

• Fatigue management programs (Item 14):
– Safety managers: rated 18th of 28 solutions and
– Other experts: rated 7th of 28 problems.
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The various specific findings in Table 2 will be discussed
primarily in the context of the individual safety management
methods (see Chapter 4).

2.2.3 Respondent Information

Both survey forms asked respondents to provide some gen-
eral demographic information about themselves and, for safety
managers, their fleets. Key points are summarized as follows.

Safety Managers

The 139 safety manager respondents had been safety man-
agers for an average of 12.0 years (range: 1 to 32) and had an
average of 22.4 total years of experience in CVO (range: 3 to
43). Fleet size varied widely, ranging from 4 to 11,500 power
units. The median fleet size was 200, indicating that the sam-
ple generally represented safety managers in larger fleets.
Safety managers from LTL fleets generally represented very
large operations; the median fleet size for these respondents
was 1,475 power units. Figure 1 is a histogram showing the
percentage of respondents in four fleet size categories for the
overall sample (all operations types): small (1–24, 11%),
medium (25–94, 24%), large (94–499, 34%), very large
(500+, 32%). These specific ranges were selected for com-
parability with Corsi and Barnard (2003).

The survey asked safety managers to indicate the principal
operation type of their fleet. The following is the breakdown:

• 49% for hire, long-haul/truckload;
• 13% for hire, long-haul/LTL;
• 10% for hire, local/short-haul (SH); most trips < 100 mi;
• 14% private industry [private carrier], long-haul (LH);
• 18% private industry [private carrier], local/short-haul

(SH); most trips < 100 mi; and
• 3% other (1% passenger carrier, long-haul/motor coach;

2% mixed operations).
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Figure 1. Safety manager respondent fleet size.



Figure 2 shows these results graphically. Since a few fleets
had multiple respondents, the operation-type percentages are
reflective of the respondents, but not the participating fleets
per se. Also, a few respondents indicated more than one
operations type, so the percentages add to slightly more than
100%.

The for-hire LTL fleets represented by respondents tended
to be very large; the median was 1,475 power units. For-hire
truckload fleets had a median of 210, and private long-haul
fleets had a median of 100. Short-haul fleets (most of which
were private) had a median of 76 power units.

Other Experts

The 57 other expert respondents had an average of 16.6 years
experience relating to CVO traffic safety (range: 3 to 33).
These respondents were asked to indicate their professional
experience area(s) relating to CVO safety. The following is
the breakdown:
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• 23% government enforcement;
• 32% other government (e.g., rulemaking);
• 30% industry trade association;
• 18% CMV driver;
• 19% carrier safety manager;
• 37% accident investigation/data analysis;
• 12% other carrier management position;
• 54% CVO safety research;
• 2% journalist;
• 18% driver trainer;
• 10% insurance for motor carriers; and
• 9% other (e.g., safety consulting).

The above percentages sum to well over 100% because
most respondents gave multiple responses. The results show
that the experience base of the other experts was both exten-
sive and varied, with heavy representation of individuals
with backgrounds in government, accident investigation/data
analysis, and research.
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CHAPTER 3

SAFETY MANAGEMENT PROBLEM AREAS

What are the problems that CMV fleet safety managers
should focus on in their efforts to achieve greater fleet safety?
Driving, whether in a truck or car, involves basic knowledge,
physical abilities and skills, and safe behavior practices. Ide-
ally, safe behavior practices encompass defensive driving
practices to anticipate and compensate for the mistakes of
other drivers on the highway.

In many ways, driving a large truck or bus in commercial
operations presents a far greater safety challenge than driving
a “four-wheeler.” Mileage exposure and time behind the
wheel are an order-of-magnitude higher for commercial
drivers compared to non-commercial drivers. Thus, issues
like fatigue, schedule delays, and general health are of criti-
cal importance for these drivers. And, since a loaded truck
may be 20 times or more the size and weight of a car, severe
vehicle damage and occupant injuries can result from CMV
crashes, with non-CMV occupants the predominant victims.

Given these safety disadvantages compared to car driving,
it is notable that commercial drivers generally have good
safety records. The crash involvement rate per mile traveled
of combination-unit truck (tractor-semitrailer) drivers is less
than one-half that of cars and light trucks, and a much smaller
percentage of their crash involvements are as the “at fault”
vehicle (Craft 2000; Wang, Knipling, and Blincoe 1999).
Commercial drivers are less likely than non-commercial
drivers to seriously violate speed limits (NHTSA 1991) or
engage in aggressive or risky driving behaviors. The major-
ity of car-truck crashes are related more to the errors and
misbehaviors of car drivers than to those of truck drivers
(FHWA OMC 1999a). However, because of the high mileage
exposure of trucks and the oftentimes severe consequences
of their crashes, there is a premium on making trucks and
truck drivers safer. Annual crash costs are more than four
times greater for a combination-unit truck (tractor-trailer) than
for a passenger car (Wang, Knipling, and Blincoe 1999).

This chapter addresses the “what” issue. Problem areas
considered include deficiencies in driver skill, knowledge, or
safety behavior; fatigue and other sources of impairment;
physical and medical problems, attitudes, morale, and turn-
over; vehicle inspection and maintenance, and the problem of
high-risk drivers associated with any of these problems. Find-
ings from the scientific literature are cited, and results from
the project surveys are presented and briefly discussed. The
reader may also wish to refer to Table 1, which provides an
overall summary of survey results for the 20 problem areas.

3.1 INSUFFICIENT TRAINING: LACK
OF DRIVING SKILL AND KNOWLEDGE

A study published by the Office of Motor Carriers in 1995
(FHWA 1995) assessed the entry-level training of U.S. drivers
of CMVs and concluded that neither heavy truck nor motor
coach drivers generally receive adequate entry-level training.
More recently, in an FMCSA R&T study called “Driver,
Vehicle, and Roadside Strategies for 2010” (FMCSA 2002),
“inadequate and infrequent training” of CMV drivers, with
specific reference to on-the-job training in fleets, was cited as
one of five high-priority safety problem areas. The level of
driving proficiency and knowledge required to earn a com-
mercial drivers license (CDL) is widely regarded in industry
as well below the level required to be a safe and reliable
driver in a full-time operational setting. Thus, the adequacy
of driver skills and knowledge is an issue of concern for fleet
safety managers. 

The project survey problem area section included items on
driver skills (No. 1a) and knowledge of regulations and rules
(No. 1b). Survey results were as follows:

Problem Area 1a. Insufficient training: Lack of basic 
driving skills.

Average Importance “Top Five”
Rating Selections

Respondent Avg. Rank % of Rank
Type Rating (of 20) Respondents (of 20)

Safety Managers 2.74 14 17% 12
Other Experts 3.26 17 16% 9

Problem Area 1b. Insufficient training: Poor knowledge 
of federal, state, and/or company rules.

Average Importance “Top Five”
Rating Selections

Respondent Avg. Rank % of Rank
Type Rating (of 20) Respondents (of 20)

Safety Managers 3.04 12 18% 11
Other Experts 3.30 16 11% 13

Relative to other items in the problem set, driver lack of
basic skills and knowledge were not highly rated as safety
management problems.



3.2 AT-RISK DRIVING BEHAVIORS
AND AGGRESSIVE DRIVING

At-risk driving behaviors include speeding, excessive speed
on curves or in relation to weather conditions, improper fol-
lowing distance, lateral encroachment (e.g., during attempted
lane changes; perhaps due to improper mirror use), failure to
yield at intersections, and general disobedience of the rules-of-
the-road. While all drivers exhibit one or more of these behav-
iors at times, the behaviors represent a major safety concern
when they are frequent and constitute a pattern of behavior.

The most common truck driver behaviors cited and asso-
ciated with fatal large truck crashes include failure to control
vehicle (i.e., ran off road or out of lane), driving too fast, fail-
ure to yield right-of-way, inattentiveness, erratic/reckless
driving, following improperly, and making improper turns
(Craft 2000). Of course, these factors are generally more
likely to be cited for passenger vehicle drivers than for large
truck drivers in crashes.

In a study of local/short-haul commercial driving,
Hanowski et al. (2000) identified the driver-related causes of
“truck driver at fault” critical incidents (i.e., driver errors
resulting in near-crashes or unsafe conditions) to include
driver inattention, fatigue, stress due to time pressure, failure
to follow proper procedures (e.g., use of mirrors while back-
ing), overconfidence (e.g., excessive speed around corners),
visibility, and distraction (e.g., cell phone use). Some of
these may be characterized as inadvertent “mistakes,” while
others represent intentional at-risk behaviors. Common spe-
cific driving errors include lane changes without sufficient
gaps, roadway entrances without clearance, left turns with-
out clearance, and late braking for stopped or stopping traf-
fic (Hanowski, Keisler, and Wierwille 2001). 

The FMCSA Driver, Vehicle, and Roadside Strategies
project (FMCSA 2002) identified commercial driver moving
violations, including speeding, erratic or reckless driving,
and failure to obey traffic signs among its five high-priority
safety issues.

“Aggressive” driving is difficult to define or distinguish
meaningfully from “non-aggressive” at-risk driving. How-
ever, aggressive driving or “road rage” is generally consid-
ered to involve frustration- or anger-related driver emotions
and actions characterized by extreme disregard for safety and
menacing behavior toward other vehicles and drivers. 

Project survey results relating to at-risk and aggressive
driving were as follows:

Problem Area 2. At-risk driving behaviors
(e.g., speeding, tailgating).

Average Importance “Top Five”
Rating Selections

Respondent Avg. Rank % of Rank
Type Rating (of 20) Respondents (of 20)

Safety Managers 3.75 1 55% 1
Other Experts 4.21 3 58% 4
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Problem Area 3. Aggressive driving (i.e., “road rage”).

Average Importance “Top Five”
Rating Selections

Respondent Avg. Rank % of Rank
Type Rating (of 20) Respondents (of 20)

Safety Managers 3.26 7 26% 8
Other Experts 3.33 11 14% 11

As shown above, at-risk driving behaviors was among the
very highest-rated and ranked safety problem for safety man-
ager and was near the top for the other expert respondents as
well. More than half of the respondents in both groups con-
sidered this to be a “Top 5” safety problem.

One safety manager respondent had a different perspective
on at-risk driving behaviors; he suggested that “lack of oper-
ational discipline” was a more apt description. Per this view,
a major goal of management is to establish driving rules and
policies and ensure that drivers follow them.

The results for aggressive driving were somewhat mixed.
Fleet safety managers rated the problem of somewhat greater
importance than did other experts, but overall it was in the
middle of the problem set. These results are difficult to inter-
pret because it is possible that different respondents answered
based on different definitions of aggressive driving. In addi-
tion, even though respondents were instructed to answer in
regard to commercial drivers, some may have answered 
in regard to the overall traffic environment. The question
warrants further study. 

3.3 SPACE MANAGEMENT 
AND DEFENSIVE DRIVING

Studies relating to fatal crashes, all crashes, and critical
incidents involving heavy trucks have consistently indicated
that two-thirds or more of such events are precipitated by the
actions of other motorists rather than those of the truck
driver (FHWA 1999a; Hanowski et al. 2002; Hanowski,
Keisler, and Wierwille 2001; Wang, Knipling, and Blincoe
1999). A study of the unsafe driving acts of other motorists
around heavy trucks (FHWA 1999b) identified the following
as being most common: changing lanes abruptly in front of a
truck, driving left of center, following too closely, unsafe
passing (primarily with insufficient headway), unsafe speed,
merging improperly, and driving between large trucks. Given
these statistics and the huge role that 4-wheeler driver behav-
ior plays in truck crash causation, it is apparent that the space
management and defensive driving skills of truck drivers
play a critical role in their risk of crash involvement.

FMCSA maintains a web page (www.nozone.org) provid-
ing share-the-road, defensive driving, and space manage-
ment information and tips for both commercial and non-
commercial drivers. 



The project survey included an item (No. 4) in the prob-
lem area section as follows:

Problem Area 4. Lack of defensive driving skills
(e.g., space management around vehicle).

Average Importance “Top Five”
Rating Selections

Respondent Avg. Rank % of Rank
Type Rating (of 20) Respondents (of 20)

Safety Managers 3.48 4 40% 4
Other Experts 3.58 8 23% 7

Fleet managers rated this among the top safety problems.
For the other expert respondent group, it was rated and
ranked somewhat lower, but still in the top one-half. 

3.4 DRIVER FATIGUE

In the past decade, commercial driver fatigue has probably
received greater press and government and industry attention
than any other safety problem, in part because of the obvious
but complex relation between fatigue and hours-of-service
(HOS) regulations and enforcement. Commercial drivers
drive long hours, often at night, and sometimes have irregu-
lar and unpredictable work schedules. Fatigue is an ever-
present safety concern associated with the operational require-
ments of truck and bus transport.

Some studies, most notably those by the National Trans-
portation Safety Board (NTSB), have indicated a very high
involvement of fatigue in CMV crashes. Best known is
NTSB’s 1990 study of 182 fatal-to-the-driver large truck
crashes. The most frequently cited probable crash cause was
driver fatigue, which was cited in 57 (31%) of the 182 crashes.
Based on this study alone, fatigue must be considered a
predominant risk factor for commercial drivers.

However, fatal-to-the-driver truck crashes represent a rel-
atively small proportion of fatal truck crashes (about one-
seventh) and a very small proportion of all truck crashes
(about 1 in 700), and the risk of fatigue in these crashes is
many times that of these larger crash populations. Knipling
and Shelton (1999) presented range estimates of driver
fatigue as a principal factor in heavy truck crashes, as a func-
tion of various parameters, including heavy truck type (com-
bination or single-unit), crash severity, and depth of crash
investigation (i.e., police accident report data vs. in-depth
crash investigation data). These percentage estimates had a
huge range—from 0.2% to 40%—a 200-fold range. Overall,
based on in-depth crash investigations, fatigue was estimated
to be a principal factor in about 1% of all large truck crashes
and 3% to 6% of fatal large truck crashes (combining fatal-
to-the-driver with fatal-to-other-motorists).
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As emphasized by the project team, the most important
deficiency in the above statistics is that they only address
fatigue as seen and cited as a principal factor in crashes. They
do not address the contributing, as opposed to primary, role
that fatigue may play in crashes. Attentional lapses are reli-
ably associated with sleep deprivation (Balkin et al. 2000;
Dinges et al. 1998) and driver inattention is a very common
contributing factor to crashes. Instrumented vehicle studies
employing continuous driver alertness monitoring (using the
PERCLOS eyelid droop metric) and driver error capturing
are beginning to document and quantify the pervasive con-
tributing role that fatigue can play in truck driving safety
(Hanowski, Keisler, and Wierwille 2001).

Motor coach drivers face many of the same fatigue issues
that truck drivers face. Focus group discussions with motor
coach drivers have identified the presence of passengers in
the vehicle as a major factor unique to motor coach driving
that significantly contributes to motor coach operator fatigue.
In particular, motor coach drivers cannot stop for a nap “on
demand” as can a truck driver (FMCSA 2001a).

Various CMV safety forums have indicated fatigue as a
priority safety problem. The 1995 Truck and Bus Safety
Summit identified fatigue as the No. 1 safety problem. More
recently, at a June 2001 driver and fleet safety conference,
sponsored by the 21st Century Driver and Truck Alliance
(Grace and Suski 2001), “consideration of driver fatigue as
a major issue” was rated as a top priority for fleet safety
managers. Also, in an FMCSA R&T study called “Driver,
Vehicle, and Roadside Strategies for 2010” (FMCSA 2002),
“fatigue, alertness, and distraction” was cited as one of five
high-priority safety problem areas.

The project survey included an item (No. 5) in the prob-
lem area section as follows:

Problem Area 5. Driver fatigue/drowsiness.

Average Importance “Top Five”
Rating Selections

Respondent Avg. Rank % of Rank
Type Rating (of 20) Respondents (of 20)

Safety Managers 3.37 6 29% 6
Other Experts 4.28 2 67% 2

The other expert respondent group rated CMV driver
fatigue among the very top safety problems, and two-thirds
considered it a “Top 5” safety problem. For the safety man-
ager respondent group, it was rated and ranked somewhat
lower—6th out of the 20 safety problems.

Different trucking operations types are associated with
dramatically different daily and weekly schedules for drivers,
and thus, potentially, different levels of fatigue. Below are
the mean importance ratings placed on fatigue/drowsiness by
safety managers from different operations types:



1. For hire, long-haul/truckload: 3.35;
2. For hire, long-haul/LTL: 2.56;
3. For hire, local/short-haul: 3.14;
4. Private industry [private carrier], long-haul: 3.58; and
5. Private industry [private carrier], local/short-haul: 3.32.

3.5 LOADING AND UNLOADING DELAYS
AND RESULTING SAFETY PROBLEMS

Under the sponsorship of the FMCSA, the Trucking
Research Institute (TRI) has conducted a major study on the
effects of loading and unloading cargo on truck driver fatigue
(O’Neil et al. 1999; Krueger and Van Hemel 2001). Phase I
of the study included a literature review and focus group
interviews with drivers (Krueger and Van Hemel 2001).
Phase II was a simulation-based experimental study in which
the alertness effects of performing loading tasks were com-
pared to control drives not involving physical labor. These
studies found no consistent evidence of fatigue resulting
from the physical activity of loading and unloading. Instead,
drivers overwhelmingly complained about the time required
and unplanned delays associated with loading and unloading
far more than about the physical work per se. Moreover,
drivers in most segments of the truckload industry do not
load and unload their trucks; that work is performed by ship-
per and receiver personnel. For these reasons, this discussion
focuses on the delay issue rather than the effects of physical
work.

“Hurry up and wait” at loading/unloading docks was cited
by many drivers in the TRI focus groups as contributing to
driver fatigue and unsafe driving practices. At many docks,
trucks must queue up behind other trucks waiting to load or
unload; drivers must remain awake and on duty during such
waits. (Some shippers and receivers assign numbers to truck-
ers as they arrive, thus permitting them to park the vehicle
and rest during their waiting time.) The time lost at loading/
unloading docks, if unplanned, puts drivers behind schedule,
creating a real or perceived need to exceed speed limits
and/or available work and driving hours under the HOS. 

The project survey included an item (No. 6) in the prob-
lem area section as follows:

Problem Area 6. Delays associated with loading and
unloading (e.g., resulting in long working hours, tight
schedules, and fatigue).

Average Importance “Top Five”
Rating Selections

Respondent Avg. Rank % of Rank
Type Rating (of 20) Respondents (of 20)

Safety Managers 3.45 5 40% 4
Other Experts 4.18 4 60% 3

17

Both respondent groups rated and ranked this as among
the top carrier safety management problems. As one other
expert respondent stated, “tight schedules lead to drivers get-
ting in a big hurry, which leads to risky behavior.”

Operations-type differences were pronounced for this item
also. Truckload safety managers assigned the item a mean
rating of 4.04, and 51% of them ranked it as a “Top 5” item.
For LTL safety managers, the corresponding statistics were
2.22 and 17%. For private long-haul carriers, the statistics
were 2.74 and 32%.

3.6 ALCOHOL AND ILLICIT DRUG ABUSE

The 1990 NTSB fatal-to-the-driver crash investigation
study identified alcohol and/or drug use as a close second to
fatigue as a contributing factor in these fatal crashes. Fifty-
three drivers (29%) tested positive for alcohol and/or drugs.
More recently, FMCSA data relating to all fatal truck crashes
(as opposed to fatal-to-the-truck-driver only) indicated that
1.3% of involved large truck drivers had blood alcohol content
(BAC) levels of 0.10 or more, as compared with 19.7% of pas-
senger vehicle drivers involved in fatal crashes (Craft 2000).
Preliminary findings from the FMCSA/NHTSA Large Truck
Crash Causation Study (LTCCS) indicate little alcohol and ille-
gal drug use by truck drivers involved in crashes (Craft 2002).

Federal law requires all motor carriers employing drivers
holding CDLs to have drug and alcohol testing programs.
The random testing rates are 50% for controlled substances
(drugs) and 10% for alcohol. In 1999, it was estimated that
1.3% of CDL holders tested positive for controlled sub-
stances and 0.2% for alcohol use (FMCSA 2001).

The project survey included an item (No. 7) in the prob-
lem area section as follows:

Problem Area 7. Alcohol and/or illicit drug abuse.

Average Importance “Top Five”
Rating Selections

Respondent Avg. Rank % of Rank
Type Rating (of 20) Respondents (of 20)

Safety Managers 1.99 20 2% 20
Other Experts 2.54 20 2% 19

This safety problem received the lowest overall impor-
tance ratings and rankings from both respondent groups.

3.7 DRIVER HEALTH 
AND WELLNESS PROBLEMS

Driving is a continuous sensory-motor task that requires
alertness and physical responsiveness to stimuli from the
environment. Accordingly, certain core physical abilities and



basic medical health are essential for safe driving perfor-
mance. FMCSRs (49 CFR 391.41) set physical qualifica-
tions standards for commercial drivers to prevent individuals
with certain medical conditions from operating a CMV in
interstate commerce. Disqualifying conditions include vision
and hearing impairment, diabetes, and epilepsy. Current
research is refining medical standards (e.g., on vision and
diabetes) to make them more performance-based and thus
more explicit, fair, and effective (FMCSA 2001c). 

Lifestyle and General Health

In a report on CMV driver health and wellness, Roberts
and York (2000) found that the prevalence of unhealthy
lifestyles and associated medical conditions was significantly
greater for CMV drivers than for the rest of the U.S. adult
population. This includes significantly elevated rates (com-
pared to the general adult population) of smoking, obesity,
hypertension (high blood pressure), poor eating habits, phys-
ical inactivity, and stress. These behaviors and conditions con-
tribute to absenteeism, increased medical costs, and reduced
driver morale and retention. Few empirical studies have
directly related these physical conditions to driving perfor-
mance and crash involvement, but it is likely that they con-
tribute substantially to reduced performance. 

Survey results for this item are shown as follows.

Problem Area 8a. Lifestyle/general health-related
(e.g., poor diet, smoking).

Average Importance “Top Five”
Rating Selections

Respondent Avg. Rank % of Rank
Type Rating (of 20) Respondents (of 20)

Safety Managers 3.65 3 46% 2
Other Experts 3.79 6 44% 6

Notably, this was rated and ranked among the top safety
management problems, with an even higher importance placed
on the factor by safety managers than by other experts.
Section 5.1 of this report addresses the issue in more detail.

Sleep Apnea

Sleep apnea is an emerging concern because of its pro-
found disruption of sleep and its association with increased
statistical risk of crash involvement (Stutts 2000). Obesity is
a prime risk factor for sleep apnea, and the incidence of
obesity among CMV drivers is approximately twice that of
the general population (Roberts and York 2000). A major
FMCSA-funded study, performed by the University of Penn-
sylvania under a subcontract with the TRI, estimated the
prevalence of sleep apnea among CDL holders and also
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quantitatively assessed how sleep apnea impairs driver per-
formance (Pack et al. 2001 and 2002). The study found that
mild sleep apnea occurs in 17.6% of those holding CDLs,
moderate sleep apnea in 5.8%, and severe sleep apnea in
4.7%. These percentages are similar to those for the overall
U.S. male population, but still indicate a significant med-
ical and safety problem. The study also found progressive
decrements in vigilance and other awake performance with
increasing severity of sleep apnea. Sleep apnea sufferers
tended to sleep less than other drivers, and the most marked
deficits occurred in individuals with both severe sleep apnea
and an average sleep duration of less than 5 hr/day. Partial
sleep deprivation (i.e., less than 5 hr/night) was found to be
more common (13.5%) than severe sleep apnea (4.7%), but
these at-risk conditions overlapped in a disproportionate
number of subjects. These estimates, as well as associated
research findings on alertness and performance deficits, jus-
tify designating sleep apnea as a priority medical concern for
commercial drivers.

Sleep apnea was a problem area addressed in the survey;
the results are as follows: 

Problem Area 8b. Sleep apnea.

Average Importance “Top Five”
Rating Selections

Respondent Avg. Rank % of Rank
Type Rating (of 20) Respondents (of 20)

Safety Managers 3.07 11 9% 14
Other Experts 3.79 6 16% 9

Overall, sleep apnea was rated near the middle of the prob-
lem set, with somewhat greater importance placed on the issue
by other expert respondents than by fleet safety managers.

Cardiovascular Illness

In the 1990 NTSB fatal-to-the-truck-driver study, nearly
10% of the crashes involved some form of cardiac incident.
The following factors, all common among truck drivers,
contribute to chronic and acute cardiovascular illness: ele-
vated blood cholesterol, elevated blood pressure, excessive
weight/obesity, lack of exercise, and smoking (Roberts and
York 2000).

Evaluation of the item by survey respondents was as follows: 

Problem Area 8c. Cardiovascular illness/heart disease.

Average Importance “Top Five”
Rating Selections

Respondent Avg. Rank % of Rank
Type Rating (of 20) Respondents (of 20)

Safety Managers 3.19 8 13% 13
Other Experts 3.32 12 4% 17



Safety managers rated this as more important than other
specific medical problems in the problem set. The ratings
assigned by other experts were somewhat lower.

Prescription Drug Side Effects (e.g., Drowsiness)

No statistics were found relating to the incidence of pre-
scription drugs among CMV drivers or their involvement as
a contributing factor in crashes. However, prescription drug
use is a factor being studied in the LTCCS, and preliminary
results indicate that some cases are associated as a crash fac-
tor (Craft 2002). Survey results were as follows:

Problem Area 8d. Prescription drug side effects 
(e.g., drowsiness).

Average Importance “Top Five”
Rating Selections

Respondent Avg. Rank % of Rank
Type Rating (of 20) Respondents (of 20)

Safety Managers 2.73 16 3% 19
Other Experts 3.32 12 2% 19

This problem was rated in the bottom one-half of the prob-
lem set by both safety managers and other experts. Its “Top
5” rankings were among the lowest of the 20 problems.

Mental Illness (e.g., Depression)

According to the National Institute of Mental Health, 22%
of adult Americans suffer from a diagnosable mental disorder.
Major disorders include depression, other mood disorders,
and anxiety disorders such as panic disorders and obsessive-
compulsive neurosis. The project survey included an item on
mental illness as a health problem for commercial drivers.
The results were as follows: 

Problem Area 8e. Mental illness (e.g., depression, anxiety,
mood disorders).

Average Importance “Top Five”
Rating Selections

Respondent Avg. Rank % of Rank
Type Rating (of 20) Respondents (of 20)

Safety Managers 2.59 17 4% 17
Other Experts 3.05 19 4% 17

This problem was also rated and ranked near the bottom of
the 20 safety problems.

3.8 DRIVER ATTITUDE AND MORALE

There are many factors that can undermine commercial
driver attitude, morale, and overall level of personal happi-
ness. Time away from home is a major factor, causing feel-

19

ings of loneliness and straining personal relationships. Other
factors, such as long work hours, irregular schedules, dissat-
isfaction with pay or other job conditions, poor diet, and lack
of regular exercise can contribute to unhappiness for some
drivers. The project survey included an item in the problem
area section as follows:

Problem Area 9. Poor attitude and morale, loneliness,
alienation, unhappiness.

Average Importance “Top Five”
Rating Selections

Respondent Avg. Rank % of Rank
Type Rating (of 20) Respondents (of 20)

Safety Managers 3.16 9 29% 6
Other Experts 3.47 9 14% 11

This problem was generally rated and ranked near the mid-
dle of the safety management problem set by both safety
managers and other experts, although it was 6th in the “Top
5” rankings assigned by safety managers. One safety man-
ager respondent stated his belief that “unprofessional” per-
sonal appearance and interpersonal demeanor were often
associated with undisciplined driving, with resulting inci-
dents and crashes. Another noted that some drivers have a
general negative attitude toward management that can affect
safety performance.

3.9 DRIVER TURNOVER

Driver turnover rates of 50 to 100% annually are common
in many CMV operations. A recent FMCSA-sponsored report
(Staplin et al. 2002) analyzed the relationship between driver
job changes and safety and determined that frequent job
changes or “churning” was associated with a significantly
higher probability of crash involvement. For drivers who
average three or more jobs with different carriers per year,
the odds of being involved in an at-fault crash were found to
be more than twice as high as for those with lower job change
rates. The analysis was not able to discern the reasons under-
lying this relationship; whether, for example, it was job
changes per se versus changes in geography, operations and
cargo type, or other factors.

A factor related to both turnover and safety is driver atti-
tudes. Taylor (1997) administered a questionnaire addressing
drivers’ attitudes toward their company and managers,
including fairness, pay, dispatching, performance evaluation,
and other factors relating to their job satisfaction and morale.
He found that negative attitudes toward the company and job
were associated with both intent to quit and unsafe driving
records.

High driver turnover rates within a company mean that
many of their drivers are new to their company and opera-
tion, and hence at greater risk for crash involvement. The
cost of recruiting, selecting, hiring, and training a new driver



is often $6,000 or more (Staplin et al. 2002). This cost and
the management staff time required places a huge burden
on fleet management, curtailing its ability to develop, im-
plement, and sustain safety programs for the rest of their
drivers.

The project survey included an item in the problem area
section as follows:

Problem Area 10. Driver turnover resulting
in unstable workforce.

Average Importance “Top Five”
Rating Selections

Respondent Avg. Rank % of Rank
Type Rating (of 20) Respondents (of 20)

Safety Managers 2.96 13 23% 10
Other Experts 4.09 5 46% 5

The above survey results indicate that other experts place
significantly greater importance on driver turnover as a safety
issue than do fleet safety managers. Almost one-half of the
other expert respondents considered this to be a “Top 5”
problem. In their comments, some safety managers and
other experts stated their belief that turnover and poor
safety were related, and that both were related in part to
driver pay.

The for-hire truckload segment of the industry generally
has higher turnover than either LTL or private long-haul
operations. Not surprisingly, safety managers from the truck-
load segment had significantly higher mean ratings for this
item (3.43) than either LTL (2.17) or private long-haul
(2.37). Thirty-seven percent (37%) of truckload respondents
rated this as a “Top 5” item versus 17% of LTL managers and
11% of private long-haul managers. 

3.10 DRIVER UNFAMILIARITY WITH ROUTES

The extent to which drivers encounter unfamiliar routes is
largely a function of their type of operation (e.g., truckload
operations are likely to involve occasional unfamiliar routes,
whereas LTL operations generally schedule regular runs on
the same roads). The project survey included an item in the
problem area section as follows:

Problem Area 11. Drivers unfamiliar with routes.

Average Importance “Top Five”
Rating Selections

Respondent Avg. Rank % of Rank
Type Rating (of 20) Respondents (of 20)

Safety Managers 2.74 14 9% 14
Other Experts 3.32 12 11% 13
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Both respondent groups rated this item in the bottom one-
half of the problem set. One safety manager commented that
a good dispatcher can reduce the problem by assigning famil-
iar routes to drivers or providing additional directions when
needed.

By its nature, the for-hire truckload segment of the indus-
try involves more unfamiliar routes for drivers, and this is
reflected in safety manager assessments of this problem.
The average importance rating assigned by truckload safety
managers was 2.94 versus 1.94 for LTL and 2.58 for private
long-haul. 

3.11 VEHICLE MAINTENANCE, INSPECTION,
AND LOAD SECUREMENT

Proper vehicle maintenance is widely considered an essen-
tial requirement for CMV safety, and federal and state
governments have extensive regulations and enforcement
programs to ensure that vehicles do not have mechanical
defects or improperly functioning equipment. Roadside in-
spection out-of-service rates for mechanical problems are
quite high—20% to 30% in recent years (Blower 2002). A
key question is the degree to which these mechanical prob-
lems identified during inspections contribute to crash involve-
ments. According to Fatality Analysis Reporting System
(FARS) statistics, vehicle-related factors are coded in about
9% of the large trucks involved fatal crashes (Craft 2000),
with brakes and tires being the most frequently cited defec-
tive components. Preliminary data from the LTCCS indicate
a small percentage of truck maintenance factors in crash cau-
sation (Craft 2002). However, in-depth investigations per-
formed by Michigan’s Fatal Accident Complaint Team have
indicated that 55% of trucks involved in fatal crashes have at
least one mechanical defect, and that about one-half of these
would be sufficient to place the vehicle out of service in road-
side inspections (Blower 2002). The extent to which this
association connotes an actual causal or severity-increasing
relationship is difficult to determine. Nevertheless, Blower
(2002) concludes that brake, tire, and other mechanical defects
contribute substantially to truck crashes.

The project survey included two items relating to vehicle
maintenance and inspection within fleets.

Problem Area 12. Neglect of vehicle maintenance 
(e.g., brakes, tires).

Average Importance “Top Five”
Rating Selections

Respondent Avg. Rank % of Rank
Type Rating (of 20) Respondents (of 20)

Safety Managers 2.36 19 8% 16
Other Experts 3.38 10 18% 8



Problem Area 13. Failure to inspect vehicle (e.g., pre-/post-trip).

Average Importance “Top Five”
Rating Selections

Respondent Avg. Rank % of Rank
Type Rating (of 20) Respondents (of 20)

Safety Managers 3.16 9 24% 9
Other Experts 3.32 12 5% 15

Safety managers rated “failure to inspect vehicle” as a
more important safety management problem than vehicle
maintenance, whereas the opposite trend was seen in the data
for other experts. Overall, these problems were rated in the
middle or bottom one-half of the problem set by respondents.
Most notably, safety managers considered this to be a rela-
tively unimportant problem, perhaps because they consid-
ered their fleet maintenance programs to be effective. One
other expert respondent stated the view that vehicle mainte-
nance is most likely to be a safety problem for economically
marginal fleets who cut corners to reduce costs and stay in
operation.

Improper cargo securement is another vehicle factor that
occasionally results in loss of cargo on highways and disas-
trous consequences to other roadway users. A North Ameri-
can Cargo Securement initiative (information is available at
http:www.ab.org/ccmta/ccmta.htm) has developed a detailed
load securement standard and is disseminating this informa-
tion to North American fleets. A final vehicle-related prob-
lem area on the survey asked respondents to rate this prob-
lem from the safety management perspective.

Problem Area 14. Unsecured loads.

Average Importance “Top Five”
Rating Selections

Respondent Avg. Rank % of Rank
Type Rating (of 20) Respondents (of 20)

Safety Managers 2.38 18 4% 17
Other Experts 3.23 18 5% 15

This problem was rated near the bottom of the problem set,
perhaps reflecting the fact that unsecured loads are not a fre-
quent occurrence, even though the consequences can be very
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high when loads are not properly secured. In their written
comments, however, a number of safety managers stated that
load securement was a remedial and refresher training need
for many drivers.

3.12 HIGH-RISK DRIVERS

The safety performance levels of CMV drivers vary widely,
with a relatively small percentage of CMV drivers account-
ing for a disproportionate percentage of crashes or incidents.
For example, in an FMCSA-sponsored instrumented vehicle
study involving local/short-haul drivers and observation of
truck-driver-caused incidents, about 5% of the drivers ac-
counted for 26% of the incidents and about 20% accounted
for 60% (Hanowski et al. 2000). One-third of the drivers had
no incidents. In a study of long-haul drivers that employed
similar monitoring (Dingus et al. 2001), 56 drivers were
involved in 24 collisions or near-collisions. Of these, a sin-
gle driver was responsible for seven of the events, while four
drivers (7.1%) had a combined involvement in 13 events
(54%). In the FHWA Driver Fatigue and Alertness Study,
14% of the 80 drivers in the study accounted for 54% of the
drowsy episodes (Wylie et al. 1996). 

The project survey included an item in the problem area
section as follows:

Problem Area 15. High-risk drivers [all causes combined]
(i.e., the degree to which managers should focus on the worst
10–20% of the drivers).

Average Importance “Top Five”
Rating Selections

Respondent Avg. Rank % of Rank
Type Rating (of 20) Respondents (of 20)

Safety Managers 3.69 2 42% 3
Other Experts 4.43 1 68% 1

As shown, the problem of high-risk drivers was rated
among the very top problems among both safety managers
and other experts. Among other expert respondents, it received
the highest average rating and “Top 5” ranking. The high-
risk driver will be addressed in greater depth as one of four
major safety issues in Chapter 5.
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CHAPTER 4

CARRIER SAFETY MANAGEMENT METHODS

This chapter discusses various elements and approaches to
carrier safety management, including findings from the liter-
ature review, and provides results for specific survey ques-
tions relating to these methods. In interpreting the survey
results, recall that the safety manager sample is arguably
biased toward safety-conscious managers, for example, those
who are members of trade association safety councils or
attend safety conferences. Only those safety managers who
used a particular method in their fleets were asked to rate it
for effectiveness, so the mean effectiveness ratings are based
on those using the method. In contrast, all of the other expert
respondents were asked to rate and rank all of the safety man-
agement methods.

4.1 DRIVER RECRUITING AND SELECTION

As stated in SafeReturns (ATAF 1999a), “starting with the
right people is key to overall safety performance.” Recall
from Chapter 3 the high importance placed on driver behav-
iors and high-risk drivers. To the extent that the “80–20” rule
applies, fleets who rarely or never hire a driver from the “bot-
tom 20” may be eliminating the majority of their potential
crash risk and liability.

Specific practices recommended in SafeReturns include
requiring in-person applications, personal interviews, screen-
ing for stable employment history, maximum point limits for
moving violations, minimum years of experience, driving
tests, requiring a physical examination, and reviewing the
past financial performance (e.g., credit rating) of owner–
operators.

The Truck Driver Risk Assessment Guide (ATAF 1999b)
elaborates on recruiting methods necessary to target safe
drivers, in particular recruiting ads that include (a) company
practices relevant to safety (e.g., regular schedules, well-
maintained equipment), (b) specific safety-related criteria for
employment (e.g., minimum age, years of experience, driving
record), (c) specific “dos and don’ts” for employment appli-
cations forms and structured interviews, and (d) federal regu-
lations on required background checks as well as additional
recommended background checks. A detailed driving road
test checklist is provided for use by fleets in screening drivers.
In addition, the guide discusses the use of commercial ser-
vices providing employment-related databases and personal-

ity inventories or other psychological tests purported to pre-
dict commercial driver safety.

In the I-95 Corridor Coalition Coordinated Safety Man-
agement study (Stock 2001), virtually all respondents con-
sidered safety-related hiring criteria to be important to safety.
More than 90% of fleets required in-person interviews, called
past employers to review employment histories, tested for
alcohol and drugs during screening, and conducted on-road
driving tests before hiring. Percentages relating to other spe-
cific practices were somewhat lower:

• Use of third party services to review driver histories:
36%;

• Requiring a minimum number of years of experience:
56%;

• Specific maximum number of points/crashes/violations:
82%; and

• Requiring a written test on DOT regulations: 41%.

The FMCSA/UM Survey of Safest Motor Carriers (Corsi
and Barnard 2003) identified a number of driver characteris-
tics considered most important by their respondents in mak-
ing hiring decisions for company drivers. These included
lack of prior dismissals for alcohol and drugs, lack of past
chargeable crashes, driving experience with other carriers, no
prior traffic violations, solo driving experience, recommen-
dations from other carriers, and being age 25 years or older.
The same factors were considered most important for owner–
operators as well. Essential driver personality traits included
reliability, honesty, self-discipline, self-motivation, and pa-
tience. Best hiring practices identified included traffic record
checks, drug testing, test drives, license qualification checks,
interviews, DOT “fit for work” physical exams, and past
employment reference checks. 

Improved “people management,” including selection and
hiring, was one of the top ten recommendations from the
International Truck & Bus Safety Research & Policy Sym-
posium, conducted in Knoxville in April 2002 (Zacharia and
Richards 2002). A specific recommendation was to improve
data collection and access to driver employment history.

Appendixes E-1 through E-4 contain CMV fleet safety
management tools relating to the selection and hiring
process. The following two survey items related to hiring
practices:



The vast majority of the safety manager respondents used
these techniques, and they rated them very high in effec-
tiveness. Hiring based on criteria relating to driver history
was among the very highest-rated safety management meth-
ods. Other expert respondents supported the use of hiring
criteria relating to driver history (Method 1b), but were not
highly supportive of using a criterion of years of experience
for new hires (Method 1a). One other expert respondent sug-
gested that employment history in itself could also be pre-
dictive of CMV driving safety performance, for example,
frequent past job changes may be associated with increased
safety risk. 

4.2 FLEET-BASED DRIVER TRAINING

As noted in Chapter 3, entry-level training of CMV drivers
is widely regarded as deficient in relation to the safety require-
ments of the job. A study published by the Office of Motor
Carriers in 1995 concluded that only 31% of entry-level truck
drivers receive adequate entry-level training (FHWA 1995;
Johnson 1997). This has prompted fleets to rely heavily on
their own training programs for new hires. Of those fleets sur-
veyed by in SafeReturns (ATAF 1999a), only 14% relied on
outside-certified driving schools for driver training and edu-
cation. Eighty-five percent maintained their own in-house
driver training programs. Most fleets (91%) hire new drivers
in a probationary status, and then have them train with a driver
trainer or senior driver. In-house training programs for new
hires generally include three areas: (a) administrative, policies
and procedures, (b) equipment loading and operation and cus-
tomer relations, and (c) long-term safety and skills training.
Almost 30% of SafeReturns fleets required defensive driving
instruction, usually conducted annually. 

23

In the I-95 Corridor Coalition Coordinated Safety Man-
agement study (Stock 2001), almost all fleets reported train-
ing new drivers in company polices and procedures (includ-
ing equipment inspection), and most included training in
federal and state safety regulations. About 75% require new
drivers to train with an experienced driver before soloing.
Twenty-three percent require attendance at defensive driv-
ing courses. Eighty-three percent of their respondents rated
in-house training programs as being important to carrier
safety.

The FMCSA/UM Survey of Safest Motor Carriers (Corsi
and Barnard 2003) found that 83% of its respondents
required pre-service training (i.e., for new hires), usually of
1 to 2 weeks duration. Eighty-seven percent required in-
service training (e.g., refresher training). Most of their respon-
dents (57%) felt the two training approaches had an equal
safety impact, but, of the remainder, in-service training was
rated as having greater impact by more respondents (31%)
than was pre-service training (12%). The most frequent top-
ics covered in pre-service and in-service training included
accident notification, defensive driving, dispatch proce-
dures, driver disciplinary policies, federal safety regulations,
hazardous material handling, hours-of-service regulations,
injury prevention, pre- and post-trip inspections, and truck
maintenance.

Improved commercial driver training was the No.1 rec-
ommendation from the International Truck & Bus Safety
Research & Policy Symposium, conducted in Knoxville in
April 2002 (Zacharia and Richards 2002). This recommen-
dation focused largely on entry-level training in schools but
also noted the safety opportunities from improved driver
training on the job.

Appendix E contains CMV fleet safety management tools
relating to in-service driver training programs. In addition,

Method 1a. Requiring that new hires meet or exceed a minimum number of years of experience.

%
Effectiveness Rating “Top Five” Selections

Respondent Type Who Use Mean Rank (of 28) % of Respondents Rank (of 28)

Safety Managers 86% 4.15 4 46% 2
Other Experts 3.55 24 13% 15

Method 1b. Hiring based on criteria relating to driver crash, violation, or incident history.

%
Effectiveness Rating “Top Five” Selections

Respondent Type Who Use Mean Rank (of 28) % of Respondents Rank (of 28)

Safety Managers 90% 4.19 2 53% 1
Other Experts 4.36 2 54% 1



These results indicate widespread use and generally strong
support for various in-fleet training approaches. Most safety
managers reported using these methods and assigned the high-
est effectiveness ratings to standardized training for all new
hires (Method 2a). In their comments, safety managers noted
the difficulty of recruiting fully-qualified drivers, and thus the
need to provide training for new hires as a standard practice.
Their effectiveness ratings for apprenticeship/finishing pro-
grams (Method 2b), regular refresher training for all drivers
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4.3 SAFETY MEETINGS

Safety meetings including managers, dispatchers, drivers,
and other safety-related fleet personnel are a basic and use-
ful means to promote and sustain safety awareness and pre-
scribed safety practices within fleets. SafeReturns (ATAF
1999a) found that virtually all fleets interviewed hold regu-
larly scheduled safety meetings, generally with mandatory
attendance and paid attendance for drivers. Topics frequently

Appendix E contains specific tips on driving practices, 
as might be covered in training programs or safety meet-
ings. The project survey contained four relevant items, as
follows:

(Method 2c), and remedial training programs (Method 2d)
were not as high, however. Other expert respondent ratings
and rankings for these training solutions were even higher,
across all four items, than those of the safety managers.

Method 2a. Standardized training for all new hires (e.g., company policy and procedures,
customer relations, defensive driving skills, rules for driving [e.g., speeding, headway]).

%
Effectiveness Rating “Top Five” Selections

Respondent Type Who Use Mean Rank (of 28) % of Respondents Rank (of 28)

Safety Managers 87% 4.11 6 40% 3
Other Experts 4.18 4 32% 5

Method 2b. Apprenticeship and “finishing” programs for new drivers, 
conducted by a safety manager or senior driver.

%
Effectiveness Rating “Top Five” Selections

Respondent Type Who Use Mean Rank (of 28) % of Respondents Rank (of 28)

Safety Managers 51% 4.01 9 15% 17
Other Experts 4.36 2 27% 6

Method 2c. Regular refresher training for all drivers.

%
Effectiveness Rating “Top Five” Selections

Respondent Type Who Use Mean Rank (of 28) % of Respondents Rank (of 28)

Safety Managers 63% 3.94 16 16% 15
Other Experts 4.18 4 24% 7

Method 2d. Remedial training programs for problem drivers.

%
Effectiveness Rating “Top Five” Selections

Respondent Type Who Use Mean Rank (of 28) % of Respondents Rank (of 28)

Safety Managers 69% 3.99 10 14% 20
Other Experts 4.14 6 21% 10



Most safety-conscious managers conduct regularly-
scheduled meetings, but they were not rated among the
most effective methods. Perhaps they are considered essen-
tial but not, in themselves, highly effective. On the other
hand, 31% of safety manager respondents rated this as a
“Top 5” practice, indicating that many support its effec-
tiveness. One safety manager respondent felt that safety
meetings were most effective when they were primarily
positive rather than negative, for example, when they were
used to recognize superior safety performance. Another
suggested bringing in outside professionals or safety man-
agers from other company divisions (in large companies) to
introduce more variety in the meetings. Still another sug-
gested that individual one-on-one meetings with drivers are
just as important; he suggested this should be a regular
practice, whenever possible, when drivers are at the fleet

25

evaluation letters to drivers, employee appraisal form, acci-
dent follow-up procedures (both for drivers and managers
who conduct follow-up investigations), and guidelines on the
use of observation and feedback in behavior-based safety
(BBS) (discussed in Section 4.6). 

In the I-95 Corridor Coalition Coordinated Safety Manage-
ment study (Stock 2001), “driver monitoring” was considered
important to safety by more than 90% of the respondents.
Almost all respondents continuously monitored citations.
About one-third actually observed in-service drivers on the
road, with larger fleets much more likely to use this technique
than smaller fleets.

Tracking fleet safety statistics helps to assess overall fleet
safety performance, identify risk factors (e.g., common crash
types or locations), and evaluate the effects of safety pro-
grams implemented in the fleet.

addressed include accidents or incidents occurring recently,
vehicle maintenance and inspection, defensive driving, driver
health and lifestyle (e.g., diet), winter driving, and non-
driving topics such as loading dock practices and hazardous
material handling.

In the I-95 Corridor Coalition “Best Practices” study (Stock
2001), just more than one-half of small fleets (1–9 vehicles)
hold regularly scheduled safety meetings, but nearly 90% of
large fleets and bus fleets hold such meetings. Eighty-seven
percent of their respondents rated safety meetings as being
important to carrier safety.

Regular safety meetings also afford fleets the opportunity
for drivers to become more actively involved in fleet safety
issues and for them to have two-way communication. The
FMCSA/UM Survey of Safest Motor Carriers (Corsi and
Barnard 2003) found strong respondent agreement with the
following statements:

• “Our employees feel comfortable discussing highway
safety issues with their supervisors.”

• “Many ideas about improving the firm’s highway safety
come from our employees.”

• “Employees frequently voice highway safety concerns
to supervisors.”

The project survey contained the following item on safety
meetings:

office between runs. One specific topic suggested was the
consequences for companies when drivers are noncompli-
ant, have traffic violations, or are involved in crashes. The
whole fleet and company can suffer negative consequences
from a few problem drivers. Finally, for fleets with non-
English-speaking drivers, it was suggested that safety meet-
ings include interpreters so that these drivers do not feel
excluded and that they get the same safety information as
the other drivers.

4.4 DRIVER SAFETY ASSESSMENT

Observation and feedback, in their various forms, are key
processes in continuously maintaining and promoting driver
safety. The Truck Driver Risk Assessment Guide (ATAF
1999b) notes that in-service performance evaluation is a way
for fleets to measure their risks, provide countermeasures,
maintain performance expectations, and promote meaningful
safety-focused communication. A multitude of elements of
driver performance can be monitored including (a) driving
skills, (b) driving habits, (c) hours-on-duty, (d) miles driven
and moving violations, (e) accidents and cargo loss, (f ) vehi-
cle inspection and maintenance, and (g) non-driving activi-
ties such as loading and unloading practices. Tools provided
in the guide to assist driver safety assessment include a
detailed outline of driver performance standards by driving
task, driver evaluation form, sample positive and negative

Method 3. Regularly-scheduled safety meetings.

%
Effectiveness Rating “Top Five” Selections

Respondent Type Who Use Mean Rank (of 28) % of Respondents Rank (of 28)

Safety Managers 75% 3.96 14 31% 8
Other Experts 3.57 22 7% 22



As shown, most safety-conscious fleet managers employ
these techniques, with the exception of observation through
ride-alongs, which are used by about one-half of the safety
managers. A criticism of ride-alongs was that they are too
time-consuming to be cost-effective. On the other hand, they
afford safety managers an opportunity to interact one-on-one
with drivers to develop rapport, assess drivers’ safety strengths
and weaknesses, and personally communicate management’s
expectations regarding driving safety. Safety managers indi-
cated high use and effectiveness ratings for continuous track-
ing of driver crashes/incidents/violations (Method 4b) and
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such as counseling, training, discipline, and reward programs
for safe driving. He attributed this deficiency to the lack of a
safety management staff. Another company created a Driver
Advisory Board, elected by the fleet, to handle a large portion
of driver performance monitoring and corrective counseling. 

4.5 DRIVER INCENTIVE PROGRAMS

Driver incentive programs provide economic rewards to
drivers for the “bottom line” of safety—crash-free driving or
other similar outcome measures, such as low involvement in

Appendix E contains a road test evaluation form designed
for evaluating prospective new hires, but which could also
be used in ride-alongs. Appendix E also contains other job
aids relevant to driver performance monitoring, evaluation,
coaching, and accident investigation. The project survey
contained four related items, as follows:

for crash and incident investigation by carriers (Method 11).
Other experts assigned the No. 1 effectiveness rating of the
28 methods rated to continuous tracking.

One safety manager respondent believed that his fleet had
excellentadministrativetoolsandproceduresfor tracking driver
safety performance, but little time for follow-up activities

Method 4a. Observation of driving behaviors through ride-alongs.

%
Effectiveness Rating “Top Five” Selections

Respondent Type Who Use Mean Rank (of 28) % of Respondents Rank (of 28)

Safety Managers 48% 4.07 8 31% 8
Other Experts 3.55 24 13% 15

Method 4b. Continuous tracking of driver’s crashes/incidents/violations.

%
Effectiveness Rating “Top Five” Selections

Respondent Type Who Use Mean Rank (of 28) % of Respondents Rank (of 28)

Safety Managers 92% 4.16 3 24% 12
Other Experts 4.46 1 38% 2

Method 5. Tracking of overall fleet safety statistics (e.g., fleet crash/violation rate).

%
Effectiveness Rating “Top Five” Selections

Respondent Type Who Use Mean Rank (of 28) % of Respondents Rank (of 28)

Safety Managers 88% 3.98 11 13% 24
Other Experts 4.00 10 15% 13

Method 11. Crash and incident investigation by carrier management (e.g., visit to crash site,
completion of company forms, in-house review panel, final determination of fault/preventability
with recommendations).

%
Effectiveness Rating “Top Five” Selections

Respondent Type Who Use Mean Rank (of 28) % of Respondents Rank (of 28)

Safety Managers 83% 4.13 5 27% 11
Other Experts 4.00 10 18% 12



than 80% for larger fleets (51+ vehicles). Most safety man-
agers surveyed generally rated such programs as important to
safety. In SafeReturns (ATAF 1999a), 41% of all fleets sur-
veyed and 66% of “award winning” fleets provided cash
bonuses to drivers for their safety performance. At the June
2001 Pittsburgh fleet safety conference sponsored by the 21st

Century Driver and Truck Alliance (Grace and Suski 2001),
one of the top seven safety action items adopted by the
conference was to promote incentive and other safety
programs with demonstrated success, particularly targeting
small fleets.

In Canada, a series of studies have reviewed the poten-
tial to improve trucking safety through incentive programs
(Barton and Tardif 2002). Recommended elements of effec-
tive incentive programs include strong management com-
mitment, involvement, and support; planning in consultation
with drivers; attractive, tangible rewards contingent on non-
involvement in preventable crashes; rewards perceived as
equitable and attainable; and encouragement of driver group
norms supporting safe conduct. In pilot evaluations of incen-
tive programs, Barton and Tardif (2002) reported significant
crash and incident reductions and, in particular, substantial
reductions in driver turnover rates.

The FMCSA/UM Survey of Safest Motor Carriers (Corsi
and Barnard 2003) reported that 77% of its respondents have
safety reward programs for individual drivers, with even higher
percentages for larger carriers. Types of rewards included
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Although a clear majority of safety manager respondents
employed incentives for drivers, the effectiveness ratings and
rankings assigned by them were near the middle of the solution
set distribution. The same was true for other expert respon-
dents. One other expert respondent expressed the view that
incentive programs must be comprehensive to be successful;
that is, driver pay should be strongly related to safety perfor-
mance and less related to mileage. Driver incentive programs
are addressed again in Chapter 5.

4.6 BEHAVIOR-BASED SAFETY

BBS is a set of methods to improve safety performance by
teaching workers to identify critical safety behaviors, perform
observations to gather data, provide feedback to each other to
encourage improvement, and use gathered data to target sys-
tem factors for positive change. BBS combines the principles
of behavior modification, quality management, organization
development, and risk management. It is an employee-driven,
continuous improvement process that focuses on changing
behavior, as opposed to focusing directly on crashes and inci-
dents. Its focus on behavior, as opposed to outcomes, distin-
guishes it from most conventional safety incentive approaches
(Geller 2001; Krause 1999).

A key to behavior change in BBS is feedback. Feedback
provides accurate information on performance, increases self-
observation, communicates a standard, strengthens safety

incidents and low traffic violations rates. Economic factors
are probably among the primary determinants of behavior in
CMV drivers. Since CMV drivers are usually paid by the
mile, at-risk behaviors may be an unintended consequence
(Wilde, Saccomanno, and Shortreed 1996). If economic fac-
tors tend to motivate CMV drivers to accept higher levels of
risk, other economic factors may be necessary to reduce or
reverse this tendency.

Financial and other tangible rewards for safety are widely,
though often unsystematically, employed in the North Amer-
ican CMV industry. In a study conducted by Barton and
Tardiff (1998), 28 of the 40 (70%) trucking firms surveyed
had an incentive/reward program. In the I-95 Corridor Coali-
tion “Best Practices” study (Stock 2001), only about 25% of
small fleets (1 to 9 vehicles) had financial reward programs
for safe driver performance, but the percentage was more

verbal praise (93%), public recognition (72%), letters from
management (70%), safety decorations (69%), cash (66%),
and merchandise (65%). Frequent criteria cited were all out-
come-based as opposed to behavior-based; they included
crashes, FMCSR violations, traffic violation convictions,
and public complaints. Ordinarily, these were time-based
rather than mileage-based, for example, a reward might be
provided for 1 year of crash-free driving. When asked to com-
pare the relative effectiveness of safety rewards versus dis-
ciplinary actions, 44% of their respondents rated them as
having equal impact, while 33% and 22% favored safety
rewards and disciplinary actions, respectively.

Appendix E contains a program summary and award
schedule for the driver safety incentive program of a com-
mercial truck carrier. The project survey contained the fol-
lowing item on incentive programs:

Method 6. Driver incentive programs for outcome-based safety measures 
( i.e., reward for crash-free miles).

%
Effectiveness Rating “Top Five” Selections

Respondent Type Who Use Mean Rank (of 28) % of Respondents Rank (of 28)

Safety Managers 73% 3.83 21 28% 10
Other Experts 3.89 14 20% 11



From the survey, it appears that a majority of fleet safety
managers employ BBS techniques. It is possible, however,
that respondents were answering in relation to one or two
specific techniques (e.g., feedback to drivers) rather than to
the use of BBS in an overall, systematic way. Most of the
safety managers and other expert ratings and rankings were in
the lower one-half of the solution set distribution. Because
of its widespread use in other industries and demonstrated
effectiveness, behavioral safety management is one of the
major themes identified in this research project and will 
be discussed in more detail in Chapter 5.
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culture and motivation (e.g., through peer group norms), and
uncovers barriers to positive change.

For the past twenty years, BBS has been used successfully
in the prevention of occupational injuries, mostly in manufac-
turing and maintenance settings (e.g., Geller and Hahn 1984;
Smith, Anger, and Ulsan 1978). Guastello (1993) reviewed
53 occupational safety and health studies and found BBS to
be the most effective type of safety intervention, with an
average injury reduction rate of 60%.

Unfortunately, there are very few published studies assess-
ing the effectiveness of BBS with commercial drivers. Most
commercial driving settings do not lend themselves easily to
key BBS techniques, such as direct behavioral observation
and feedback. One variation of BBS, designed for situations
where employees work alone (such as commercial driving),
is self-management. Hickman and Geller (2002) instructed
short-haul truck drivers at two trucking terminals in several
self-management strategies including (a) identification of
antecedents and consequences of at-risk driving behaviors,
(b) goal setting strategies, (c) self-rewards, (d) peer support,
and (e) how to self-observe their own safety-related work
behaviors using a self-monitoring form. The data suggest
that using self-management strategies with professional
drivers is not only feasible, but also results in significant
decreases in at-risk driving behaviors (extreme braking and
overspeed). Similar self-management techniques have been
reported to be successful in other commercial driving studies
(Olson and Austin 2001; Krause 1997). 

The project survey contained one item on the use of BBS
and its specific techniques:

4.7 SAFETY PLACARDS

Safety placards (e.g., How’s My Driving?), such as those
displayed in Figure 3, are promoted as a means to (a) hold
drivers accountable for their driving behavior, (b) reduce
crash rates and costs, and (c) provide good public relations by
showing other motorists that transport companies care about
safety. From the public relations perspective, these vehicles
may be considered moving billboards for a company.

Typically these safety placards are affixed to the rear of
trailers. Displayed on the placard are the driver’s personal
identification number and an 800 number. The 800 number
links to the company’s safety department or a third-party
monitoring service.

Once a call is received, an incident report is created, if nec-
essary, for both complaints and compliments. This incident
report is sent to the fleet safety manager or supervisor for
review. The driver is consulted to ascertain his or her side of

Method 7. Behavior-based safety (i.e., observation, self-observation, feedback, incentives focused 
on safety-related driving behaviors [e.g., safety belt use, safe speeds, safe headways]).

%
Effectiveness Rating “Top Five” Selections

Respondent Type Who Use Mean Rank (of 28) % of Respondents Rank (of 28)

Safety Managers 59% 3.80 22 14% 20
Other Experts 3.95 12 20% 11

How’s My Driving? 
ID#1628348 

1-800-XXX-XXXX 

Figure 3. “How’s My Driving” safety placard.

the story and the incident report is returned with these com-
ments. A summary statement is formulated compiling all the
reported information and corrective action, if deemed neces-
sary, is taken. 

Potentially, the use of safety placards can help fleet safety
managers identify risky drivers before a crash, thus allowing
for preventive action. Commercial motor vehicle drivers who
have “How’s My Driving” safety placards affixed to their
vehicles are aware their driving performance is being moni-
tored by other motorists, and thus may feel more accountable
for their behavior. Both drivers and fleet safety managers can



In the project survey, a surprisingly small percentage of
safety manager respondents employed these safety placards,
and they did not receive high effectiveness ratings. One
experienced safety manager felt that “really bad” fleets might
benefit from the use of safety placards, but that better fleets
used more comprehensive methods such as on-board safety
monitoring, with evaluation by safety managers. The use of
safety placards is described in more detail in Chapter 5.

4.8 ON-BOARD MONITORING 
AND RECORDING

Given the distributed operations of commercial driving
and the difficulties of obtaining reliable, naturalistic obser-
vations of driver behavior, one concept is to employ on-
board monitoring and recording devices to obtain behavioral
and performance observations. Many behavioral correlates
of safe or unsafe driving can be directly measured and
recorded, including driving speed, acceleration (longitudi-
nal and lateral), brake use, and driving times (i.e., for HOS
compliance monitoring). Newly marketed sensors can con-
tinuously measure forward headway, rollover risk on curves,
lane tracking, lateral encroachment sensing (e.g., during
lane changes), and even driver alertness. Such technologies
may provide safety performance feedback, both to drivers
and their managers, in addition to providing collision warn-
ings. Based on the behavioral principle that feedback enhances
performance and on the success of BBS and safety incentive
programs, it is logical to believe that on-board monitoring
feedback, if employed within an overall fleet safety man-
agement program, could lead to both short- and long-term
improvements in driver safety behavior (Knipling and Olsgard
2000).

The most important challenge in applying on-board safety
monitoring (OBSM) to CMV driver safety management is
likely to be achieving driver acceptance. A 1995 study by
Penn + Schoen Associates, Inc., for example, documented
commercial driver resistance to OBSM. The study found that
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by the drivers, even though they generally acknowledged its
potential safety benefits.

Perhaps a key to achieving acceptance and ensuring posi-
tive behavior change using on-board monitors is to employ
BBS techniques proven in other settings, such as positive
consequences (rewards) for safety behaviors. Another ap-
proach is to remove the privacy concern by making the driver
the sole “owner” of the monitoring data; that is, provide feed-
back to the driver on his or her safety performance without
management review of the data. Behavior change in such a
case would result from the driver adopting self-management
methods to improve safety performance levels. In such an
approach, OBSM data could be used to a exonerate driver
following a crash or other incidents. This possibility should
be emphasized to drivers during orientation and training on
the use of OBSM systems. Another benefit for drivers is the
added security provided by OBSM systems that incorporate
global positioning systems (GPS). Some of these systems
include a “panic button” that drivers can use to alert dis-
patchers to a possible security problem.   

A related on-board monitoring and recording technology
is the event-data recorder used to capture and record driving
performance parameters associated with a crash. Such data
can be accessed by crash reconstructionists to determine pre-
crash driver actions and performance, such as speed, braking,
and steering. In situations of litigation, the data could be used
to exonerate or lessen the liability of drivers. Unfortunately,
event-data recorders could also be a liability threat to com-
mercial drivers and their companies in at-fault crash situa-
tions, and this perceived vulnerability has limited the use of
event-data recorders by commercial fleets.   

In the I-95 Corridor Coalition “Best Practices” study
(Stock 2001), about one-third of the fleets indicated that they
“monitor driver/vehicle performance via on-board recorders
or vehicle tracking,” although this percentage likely includes
many fleets that use on-board technologies primarily for
operational management instead of safety. Operational man-
agement applications include fuel use monitoring and vehicle
location tracking.

receive valuable feedback on safety-related driver perfor-
mance. This feedback can be used for corrective action,
retraining, or commendations.

The project survey contained one item on the use of safety
placards:

commercial drivers were wary of technologies perceived as
invasions of privacy or as diminishing the role of driver
judgment. Drivers also tended to be skeptical regarding tech-
nologies that they had not yet used. Of six technologies con-
sidered in the study, OBSM was the least accepted technology

Method 12. “How’s My Driving” placards and 800 numbers.

%
Effectiveness Rating “Top Five” Selections

Respondent Type Who Use Mean Rank (of 28) % of Respondents Rank (of 28)

Safety Managers 22% 3.50 25 16% 15
Other Experts 2.61 28 5% 24



In the FMCSA/UM Survey of Safest Motor Carriers
(Corsi and Barnard 2003), speed monitors/regulators and
engine diagnostics monitoring were used by a majority of
respondents, with higher percentages reported for larger car-
riers than smaller carriers.

The project survey contained three items relating to the use
of on-board monitoring devices:
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formed frequently, the data become “stale” and, therefore,
less compelling both to drivers and to managers. Poor safety
performance (e.g., high speeds) may be more apparent in the
data than good performance, thus biasing the process toward
negative assessments and punitive actions toward drivers.
One approach used successfully by this safety director is to
post listings of drivers from best to worst in safety perfor-

Overall, these methods don’t appear to be widely used or
supported by fleet safety managers. There is an interesting
contrast, however, relating to Method 8 in the survey form.
The mean rating assigned by users of this method is ranked
18th of 28 solutions, but 33% of users ranked it in the “Top
5” methods, which was 7th of 28 solutions. It appears from
these statistics that some managers strongly support the use
of on-board monitoring (with management review), even
though the majority do not. Method 9 received very low rat-
ings and rankings, apparently indicating that both managers
and other experts believe that management review and feed-
back are essential components of an on-board safety moni-
toring program.

One senior safety director pointed out some of the chal-
lenges safety managers face in employing OBSM. Data
archiving, downloading, reduction, and analysis are awk-
ward and difficult with some commercial systems. If not per-

mance along various measures; this seems to motivate drivers
to move up the list.

OBSM is also addressed in Chapter 5 of this report, as part
of behavioral safety management.

4.9 FATIGUE MANAGEMENT PROGRAMS

As noted in Chapter 3, the topic of commercial driver
fatigue has probably received greater public attention than
any other CMV safety issue in recent years. Much of this
attention has focused on the role of fatigue in truck and bus
crashes, commercial driver HOS, or other issues beyond the
scope of this report. The focus here is on fatigue management
practices within fleets and within the context of current HOS
and other regulations.

Motor carrier scheduling and dispatching practices have a
pronounced impact on driver vulnerability to fatigue. A study

Method 8. On-board computer monitoring devices with management review, feedback, 
and rewards/punishments for good/poor performance.

%
Effectiveness Rating “Top Five” Selections

Respondent Type Who Use Mean Rank (of 28) % of Respondents Rank (of 28)

Safety Managers 36% 3.85 18 33% 7
Other Experts 3.86 16 22% 9

Method 9. On-board computer monitoring (e.g., speed monitoring) without management review.

%
Effectiveness Rating “Top Five” Selections

Respondent Type Who Use Mean Rank (of 28) % of Respondents Rank (of 28)

Safety Managers 21% 3.09 28 9% 27
Other Experts 3.05 27 5% 24

Method 10. Event-data recorders (“black boxes”) used to reconstruct crashes and incidents.

%
Effectiveness Rating “Top Five” Selections

Respondent Type Who Use Mean Rank (of 28) % of Respondents Rank (of 28)

Safety Managers 24% 3.59 24 17% 14
Other Experts 3.41 26 7% 22
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of scheduling practices conducted by the ATAF, with funding
support from FHWA OMC (1999; also see Crum, Morrow,
and Daecher 2002) developed a model to identify various
scheduling-related factors that influence driver fatigue. Key
factors included regularity of scheduling, opportunities for
quality rest, and “trip control”—the degree to which drivers
believed they could plan and execute the trip based on their
own rest needs. Economic pressures, such as scheduling
demands of customers and driver desire to maximize mileage
and pay, were also factors determining level of fatigue. The
study recommended that carriers and drivers be mindful of
these factors while scheduling trips, beginning perhaps with
improved communication between drivers and dispatchers
regarding the fatigue implications of schedules.  

“Alertness friendly” scheduling is one of the components
of comprehensive fatigue management programs (FMPs).
Such scheduling takes sleep needs and circadian rhythms
into consideration during dispatching, and also empowers
drivers to adjust schedules, without recrimination, when sleep
needs dictate. Another FMP component is medical screen-
ing, counseling, and treatment for sleep disorders, in partic-
ular sleep apnea. A third major component is fatigue educa-
tion, both for drivers and for carrier managers. An emerging
trend in CMV safety is the application of systematic FMPs
that employ these and other safety interventions. In Canada,
a recommended practice for an integrated North American
FMP is under development and testing in Alberta, sponsored
by Alberta Transportation, Transport Canada, and a number
of other government and industry organizations. The FMCSA
is also supporting this initiative and its dissemination in the
U.S. The fleet-based FMP incorporates improved schedul-
ing practices, medical evaluation (emphasizing sleep apnea
screening), and fatigue and wellness education. As noted in
Chapter 3, driver health and wellness is an important safety
problem that relates directly to alertness and performance.
This program will be developed into a complete and pack-
aged FMP program that can be implemented by CMV fleets
throughout North America, perhaps in collaboration with
government and industry associations. A possible future
enhancement to FMPs will be the use of fatigue management
technologies (e.g., the actigraph “sleep watch” or in-vehicle
alertness monitoring). The actigraph can provide feedback

on amount of sleep and, more important, a prediction of alert-
ness based on sleep-wakefulness models (Balkin et al. 2000).
In-vehicle alertness monitors employing PERCLOS (or other
measures of proven validity) hold the promise of providing
warnings to drowsy drivers (Mallis et al. 2000) or “alert-
ometer” feedback or both to help drivers make healthier deci-
sions regarding their sleep and rest needs (Knipling 1998;
Knipling and Olsgard 2000).

The ATAF, with support from the FHWA OMC, devel-
oped a CMV driver fatigue education program to support
fleet-based education in fatigue, whether provided as part of
an FMP or separately. The multimedia instructional program
includes a manual and video for drivers, and a train-the-
trainer program for fleet safety managers.

A fatigue management product developed for the transit
industry might also be applicable to CMV transport. The
Toolbox for Transit Operator Fatigue (Gertler et al. 2002)
was developed under TRB’s Transit Cooperative Research
Program. The publication documents principles, techniques,
and strategies for transit driver fatigue mitigation programs.
It includes a basic tutorial on human fatigue, recommended
management practices, and specific tools that can be used by
transit operators. These tools include aids to help predict
degree of fatigue; tips for healthy sleep, including naps; self-
tests for fatigue and sleep disorders; scheduling guidelines to
minimize fatigue; and many other items. A similar product
adapted for long-haul and other CMV driving would provide
safety managers and drivers with a guide for implementing
various fatigue management techniques. 

In the I-95 Corridor Coalition Coordinated Safety Man-
agement survey (Stock 2001), 51% of fleets indicated that
they train drivers in fatigue management techniques. It is
likely this percentage will increase in coming years, and that
instruction will become more extensive and in-depth, with
the greater availability of fatigue management education
materials and the emergence of FMPs.

The FMCSA/UM Survey of Safest Motor Carriers (Corsi
and Barnard 2003) reported that 74% of its respondents
agreed with the statement, “Our drivers refuse dispatches if
they don’t feel alert.” A high majority also permit drivers
flexibility in taking rest breaks.

The project survey included two related items, as follows:

Method 13. Improved communication between drivers and dispatchers regarding scheduling 
and dispatching to prevent fatigue.

%
Effectiveness Rating “Top Five” Selections

Respondent Type Who Use Mean Rank (of 28) % of Respondents Rank (of 28)

Safety Managers 72% 3.97 12 35% 5
Other Experts 4.07 8 33% 4



It may be hard to interpret these results, because both items
may have meant different things to different respondents.
Regarding Method 14 (FMPs), it’s likely that respondents
were answering in relation to one or more of the specific
practices listed, since very few fleets are known to have com-
prehensive FMPs as envisioned by the North American FMP
and similar initiatives. The survey results also indicate that
other experts have higher assessments of the effectiveness of
these fatigue interventions than do safety managers.

One safety manager respondent suggested that scheduling
and communications between dispatchers and drivers can be
improved if specific dispatch-related topics are highlighted for
discussion at regular safety meetings. Another suggested edu-
cating drivers’ families on fatigue and the sleep hygiene needs
of drivers so that families are more understanding of drivers’
needs for sleep and rest when they are at home between runs.
One other expert respondent noted the challenge drivers face
in obtaining good sleep in sleeper berths or other less-than-
ideal sleep environments.

4.10 FLEET-BASED MEDICAL PROGRAMS

The discussion of driver health and wellness problems in
Chapter 3 demonstrated their importance, both as measured
by health statistics and as assessed by respondents. Recall
that both fleet safety managers and other experts rated life-
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style and general health to be among the top safety problems.
Fleet-based medical and wellness programs address these
problems, and many large corporations in other industries
have elaborate health and wellness programs for their work-
ers. The programs often include regular health screenings for
workers and follow-up support programs to address specific
medical conditions as well as general health and lifestyle
issues, such as diet and exercise. Roberts and York (2000)
could find few motor carriers who offered such comprehen-
sive programs for their drivers.

Fleets may offer some medical and wellness services to
their drivers, however, and there has been a recent initiative
to make introductory health and wellness instruction avail-
able to carrier safety managers and drivers. The ATAF,
working with the National Private Truck Council (NPTC)
and with funding from FMCSA, has developed a “Gettin’ in
Gear” multimedia driver wellness program (FMCSA 2000;
Roberts and York 2000). This program includes audio tapes
and workbooks for drivers focusing on four aspects of health
and wellness:

• Refueling: healthy eating habits;
• Relating: relationships with family and friends;
• Rejuvenating: exercise; and
• Relaxing: managing stress.

The survey included the following two items:

Method 14. Fatigue management programs (i.e., employing fatigue education, sleep disorder
screening [e.g., sleep apnea], and “fatigue conscious” scheduling and dispatching).

%
Effectiveness Rating “Top Five” Selections

Respondent Type Who Use Mean Rank (of 28) % of Respondents Rank (of 28)

Safety Managers 43% 3.85 18 23% 13
Other Experts 4.11 7 38% 2

Method 15a. Medical screening/counseling (e.g., sleep apnea, cardiovascular).

%
Effectiveness Rating “Top Five” Selections

Respondent Type Who Use Mean Rank (of 28) % of Respondents Rank (of 28)

Safety Managers 38% 3.88 17 12% 25
Other Experts 3.91 13 15% 13

Method 15b. General health and wellness instruction/counseling.

%
Effectiveness Rating “Top Five” Selections

Respondent Type Who Use Mean Rank (of 28) % of Respondents Rank (of 28)

Safety Managers 37% 3.46 27 7% 28
Other Experts 3.68 19 9% 21



More than one-third of responding fleets claimed to have
such programs, but generally they were not rated among the
most effective methods by safety managers. Other expert
evaluations were somewhat higher. One safety manager
pointed out that many drivers are starting at “square one” in
relation to health and fitness, and that programs in this 
area need to start with the basics and not expect rapid or
dramatic changes in driver attitudes and behavior. The issue
of driver health and wellness, and related fleet wellness
programs, are discussed in more detail in Chapter 5 as a
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centage varied sharply by fleet size, that is, 78% for large fleets
versus 23% for small fleets. Prescribed schedules for various
maintenance tasks vary; for example, Corsi and Barnard
found that about one-half of their responding firms per-
formed routine trailer brake maintenance at regular intervals
of 10,000 mi or less.

Appendix E contains safety management job aid address-
ing vehicle preparation for winter weather. The job aid is
provided in both English and French. The project survey
included two items on maintenance and inspection:

Method 16a. Regularly scheduled vehicle inspection and maintenance.

%
Effectiveness Rating “Top Five” Selections

Respondent Type Who Use Mean Rank (of 28) % of Respondents Rank (of 28)

Safety Managers 91% 4.35 1 40% 3
Other Experts 4.07 8 13% 15

Method 16b. Trip sheets (driver documentation of pre- and post-trip maintenance inspections).

%
Effectiveness Rating “Top Five” Selections

Respondent Type Who Use Mean Rank (of 28) % of Respondents Rank (of 28)

Safety Managers 87% 3.76 23 11% 26
Other Experts 3.57 22 4% 28

major potential opportunity area for enhanced carrier safety
management.

4.11 VEHICLE MAINTENANCE 
AND INSPECTION

SafeReturns (ATAF 1999a) notes that proper vehicle main-
tenance is considered fundamental by safety-conscious fleets.
This includes compliance with federal and state requirements
for pre-trip, post-trip, and annual vehicle inspections. Of
course, most companies maintain in-house shops for minor
repairs and routine maintenance. Smaller firms may contract
for such services, however. Many companies develop check-
lists for pre- and post-trip inspections and schedules for reg-
ular preventive maintenance. As noted earlier under training,
nearly all safety-conscious fleets train their drivers in equip-
ment inspection, including specific company procedures.

To ensure regular maintenance, many leading companies
now use computerized equipment maintenance management
programs. These programs are used to collect data and orga-
nize data on mechanical failures, and to monitor and sched-
ule preventive maintenance and repairs. In the FMCSA/UM
Survey of Safest Motor Carriers (Corsi and Barnard 2003),
56% of respondents reported using such programs. This per-

Safety managers gave Method 16a the No. 1 effectiveness
rating of the 28 safety solutions. The other experts rated it
closer to the middle of the solution set distribution. Method
16b received much lower ratings. Perhaps this specific prac-
tice is regarded as less important than the broader fleet pro-
gram for vehicle inspection and maintenance.  

4.12 VEHICLE SAFETY EQUIPMENT

All new commercial vehicles—both power units and trail-
ers—must meet certain federal motor vehicle safety stan-
dards. But, beyond compliance with these standards, buyers
of new commercial vehicles have a great deal of discretion
in the specific safety-related vehicle components they select
for their vehicles. Many large, successful fleets replace their
power units on a scheduled basis, for example, every 5 years.
Buyers may specify different engine performance specifica-
tions (e.g., maximum cruising speeds), on-board recorders
and “black boxes,” different types of brakes and brake
adjusters, tires, mirrors, turn signal configurations, and other
components relevant to safe operations. Buyers of trailers
may purchase different numbers and patterns of conspicuity
lighting and reflectors although, as noted, certain minimum
federal requirements apply. 



In the past decade, various advanced technology collision
avoidance systems have been designed, developed, tested,
and marketed. Perhaps the best-known and widely deployed
of these are forward collision warning systems. One vendor
advertises crash reductions of 35% or more for its users.
Other advanced technologies under development, and in
some cases marketed, include adaptive cruise control sys-
tems (often in combination with forward collision warning),
side collision warning systems (to prevent encroachment
onto adjacent vehicles during lane changes), roll stability
advisors and controllers, and lane tracking systems that
advise of overall lane tracking quality (a measure of driver
alertness and overall performance) and provide lane depar-
ture warnings. Advanced on-board sensor systems can pro-
vide diagnostic monitoring of safety-critical components
such as brakes and tires. These advanced technology devices
may be purchased factory-installed on new vehicles or may
be purchased in the after-market for retrofit.

The survey contained one question related to basic safety-
related equipment and one to advanced technology systems
as equipment options on new vehicles:
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4.13 SAFETY MANAGEMENT
PROFESSIONALISM

Top management commitment to safety is often cited as
an essential element in fleet safety. In SafeReturns (ATAF
1999a), 91% of respondents rated “top management com-
mitment” as very important to safety performance. A similar
high percentage was seen in the I-95 Corridor Coalition Car-
rier Safety Management project (Stock 2001). But what are
some specific practices that demonstrate top management
commitment and effectively implement safety policies?

The project survey contained several items related to safety
management professionalism; that is, establishment of spe-
cific safety policies and procedures, and systematic efforts to
implement and enforce them. This often includes empower-
ing fleet safety managers with sufficient authority to ensure
“operational discipline” and to implement fleet-wide sys-
tematic programs (e.g., preventive maintenance, defensive
driving training, fatigue management, health and wellness,
behavioral safety management) that can support long-term
and continuous improvements in fleet safety. According to

These results imply that safety managers value the impor-
tance of basic safety equipment specifications, but otherwise
respondents did not place a high value on such safety fea-
tures, relative to other safety management practices. In par-
ticular, fleet safety managers do not appear to believe in the
effectiveness of advanced technology safety systems. One
respondent, a former safety manager, said the most useful
advanced technology was adaptive cruise control, because it
“can be effective in offsetting the negatives associated with
cruise control in a CMV.”

SafeReturns (ATAF 1999a), the fleet safety function should
be closely aligned with company decision-making authority
for such actions as hiring, training, firing, other discipline,
benefits, and compensation.

One approach to achieving such management profession-
alism is to obtain third-party evaluations and certifications,
either of a company’s overall system or of managers’ indi-
vidual credentials and knowledge. The project team found a
number of examples of third-party certification programs that
evaluate fleet safety practices and certify their quality, often

Method 17a. Basic safety-related equipment (e.g., engine specs, conspicuity lighting).

%
Effectiveness Rating “Top Five” Selections

Respondent Type Who Use Mean Rank (of 28) % of Respondents Rank (of 28)

Safety Managers 88% 3.97 12 14% 20
Other Experts 3.71 18 5% 24

Method 17b. Advanced technology collision avoidance systems (e.g., forward/rear obstacle detection).

%
Effectiveness Rating “Top Five” Selections

Respondent Type Who Use Mean Rank (of 28) % of Respondents Rank (of 28)

Safety Managers 16% 3.48 26 14% 20
Other Experts 3.68 19 13% 15



through an iterative process that results in substantial addi-
tional improvements in fleet safety. For example, CSA Inter-
national (2002) has reported case studies in which companies
undergoing safety evaluation and certification were able to
achieve major reductions in out-of-service rates as part of the
process. Such reductions, and the associated safety quality
certification, are a source of pride and positive public image
for fleets, and also can lead to tangible benefits such as reduc-
tion of insurance premiums. Safety management profession-
alism, including fleet safety certification, is presented in
Chapter 5.

Appendix E contains a safety supervisor “report card”
developed and used by a commercial carrier. It is designed
to ensure that all fleet safety managers engage in specific,
prescribed practices.

Below are responses to three survey questions relating to
company organization of the safety function and certification
of fleet safety practices and safety managers:
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the effectiveness of this solution. Neither certification item
(19a and 19b) scored highly for either respondent group, per-
haps a reflection of the fact that these methods are not well
known or widespread in the industry. One other expert
respondent noted that carrier safety management certification
is an opportunity for the company and all its managers to
examine their comprehensive safety program and how all the
specific practices combine to create a total system support-
ing safety. Other respondents noted the value of safety and
management training for fleet managers and others in man-
agement roles, such as dispatchers and trainers. One safety
manager respondent from a large company suggested that
specific safety-related duties be established for various lev-
els of fleet management.

One other expert respondent supported quality certification
of carrier safety management practices, but expressed the
concern that, in some cases, it was a “paper” exercise rather
than reflective of actual practices. Another concern, expressed

Method 18. Within carrier management, alignment of operational and safety functions
(e.g., the safety manager is also a direct supervisor).

%
Effectiveness Rating “Top Five” Selections

Respondent Type Who Use Mean Rank (of 28) % of Respondents Rank (of 28)

Safety Managers 59% 4.10 7 34% 6
Other Experts 3.89 14 23% 8

Method 19a. [Quality] certification of carrier safety management practices.

%
Effectiveness Rating “Top Five” Selections

Respondent Type Who Use Mean Rank (of 28) % of Respondents Rank (of 28)

Safety Managers 36% 3.85 18 15% 17
Other Experts 3.73 17 13% 15

Method 19b. [Quality] certification of individual fleet safety managers
(i.e., professional certificate).

%
Effectiveness Rating “Top Five” Selections

Respondent Type Who Use Mean Rank (of 28) % of Respondents Rank (of 28)

Safety Managers 36% 3.96 14 15% 17
Other Experts 3.64 21 5% 24

Alignment of operational and safety functions received
moderate-to-high ratings by both fleet safety managers and
other experts. For both groups, it scored higher in the “Top 5”
rankings, indicating that some respondents strongly endorsed

by a safety manager respondent, was that companies may not
encourage their managers to obtain such training and certifi-
cation for fear that it will make more marketable profession-
ally and thus more likely to leave the company.
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CHAPTER 5

DISCUSSION OF SELECTED SAFETY OPPORTUNITY AREAS

This chapter describes four study topics selected by the
authors as areas of great safety opportunity for truck and bus
transportation. For all four topics, the research literature and
other information about the industry indicate that significant
safety gains are possible by focusing on the issue or employ-
ing the safety management methodology. The four issues are
(1) driver health, wellness, and lifestyle; (2) high-risk drivers;
(3) behavioral safety management; and (4) safety manage-
ment professionalism.

The first two of these issues are problem areas receiving
high importance ratings in the survey and for which there is
also strong research evidence and industry consensus high-
lighting their importance. The second two are general ap-
proaches to improved safety management, both of which
involve various specific techniques. In the survey, these two
solution areas generally did not receive relatively high rat-
ings of safety management effectiveness by respondents.
Yet, there is scientific literature and other rationales for
believing that these approaches could have a significant pos-
itive impact on the CMV industry if employed.

These four topics provide many R&D needs and opportu-
nities, that is, areas where new knowledge or new tools could
have significant impact. These R&D needs are enumerated at
the end of each topic discussion.

5.1 DRIVER HEALTH, WELLNESS, 
AND LIFESTYLE

5.1.1 The Driver Health Problem

Few studies have assessed the true national burden of poor
health. Identification of the prevalence rates of various phys-
ical and medical conditions for different occupations is a first
step in designing prevention techniques. Unfortunately, even
when there is increased attention to and knowledge of health
risk factors, obesity, physical inactivity, poor diet, and other
“behavioral health” problems have all been on the rise since
1990 (Nelson et al. 2002). The economic importance of these
trends is highlighted by the fact that 125 million people in the
United States work for a living (Leigh and Miller 1998).

Truck and bus drivers appear to be at risk for a variety of
physical as well as mental disorders. Congressional reports
have indicated that “job stress, work posture, dietary habits,
vibration, noise, carbon monoxide exposure, and postural

fatigue” among CMV drivers are factors associated with an
increased risk of detrimental health effects (U.S. DOT 1988).
A nationwide analysis of occupational illnesses by the Bureau
of Labor Statistics found that commercial drivers were more
likely than most other occupations to have various disorders,
ranging from myocardial infarctions to neurotic reactions to
stress (Leigh and Miller 1998). The project team’s survey
findings suggest that both safety managers and other experts
are aware health and wellness issues are a significant prob-
lem in CMV operation. Of the 20 safety problems presented
to respondents, “driver health and wellness—lifestyle and
general health” was rated No. 3 in importance by fleet safety
managers and No. 6 by other experts. However, these two
groups rated fleet-based medical and health and wellness
programs relatively low in effectiveness. This implies a need
for more systematic approaches in identifying health and
wellness risk factors and assessing primary prevention tech-
niques for CMV drivers.

Each year, an estimated 300,000 U.S. adults die from
obesity-related causes. Obesity has been associated with an
increased risk of diabetes, hypertension, myocardial infarction,
and strokes. In 2000, the prevalence of obesity in the United
States was 20%. In a survey conducted by Korelitz et al.
(1993), the prevalence of obesity in commercial drivers was
33%. Further, 73% (compared to 66% in the U.S. population)
of commercial drivers were considered overweight.

Contributing to the increased risk of obesity in commer-
cial drivers are their poor eating habits and inactivity levels.
Their working conditions include irregular work and rest
cycles, long working hours, and irregular mealtimes, all of
which contribute to potential poor nutrition and activity habits.
More than 50% (compared to 27% in the U.S. population) of
commercial drivers indicated they never participated in any
physical activity, while less than 10% reported exercising
regularly (Korelitz et al. 1993). Eighty percent of commer-
cial drivers reported eating only one to two meals per day,
with the preferred meal being a steak or hamburger (Holmes,
Power, and Walker 1996).

Hypertension is one result of obesity, poor eating habits,
and lack of physical activity. Commercial drivers were com-
parable to the national norm for high blood pressure, but they
are often unaware of it. Sixty-six percent of commercial
drivers with high blood pressure had not been informed by a
doctor, compared with 46% of the general U.S. population. 



The exact performance effects and safety toll resulting
from poor driver health are not known, but it stands to reason
that the overall driving performance levels of commercial
drivers are significantly reduced by various health problems.
For example, obesity is a major risk factor for cardiovascu-
lar illness, diabetes, and sleep apnea—all conditions associ-
ated with elevated crash risk. The high importance rating
given to the health and wellness problem in the surveys is
further evidence that a consensus is developing about the
need to address this industry problem effectively.

5.1.2 Motor Carrier Wellness Programs

As discussed briefly in Chapter 4, the FMCSA, American
Transportation Research Institute (ATRI, formerly the ATA
Foundation), the NPTC, and Sue Roberts Health Concepts
have partnered to assess commercial driver wellness needs
and to design, develop, and evaluate a driver wellness pro-
gram (Roberts and York 2000). This program represents a
small, but tangible and seminal effort to introduce wellness
as a health and safety initiative in CMV transport.

In their survey and design study, Roberts and York (2000)
found few CMV fleets with comprehensive health and well-
ness programs for their drivers. Such comprehensive pro-
grams may include health screenings, identification of the
prevalent health problems of the company’s drivers and asso-
ciated lifestyle issues (e.g., diet, exercise), design and deliv-
ery of wellness education and counseling, fitness programs
and subsidies for fitness club memberships, and continuing
promotional activities such as lunch seminars and fitness-
related stories in company newsletters.

Health assessment protocols might include the following
activities, supervised and conducted by qualified health pro-
fessionals: (a) testing health knowledge, (b) testing self-
knowledge (e.g., do drivers know their blood pressure levels?),
(c) written lifestyle assessment, (d) blood testing (e.g., cho-
lesterol, glucose), (e) blood pressure and pulse measure-
ment, (f ) weight and body mass index determination, (g)
aerobic fitness testing, flexibility testing, and (h) strength
testing.

Roberts and York (2000) contacted 23 trucking companies
and found 6 who had health and wellness programs they were
willing to describe in the phone interviews. All six were from
large fleets, ranging from 500 to more than 10,000 drivers.
By-and-large, these programs were rudimentary and did not
appear to be effective. For example, participation rates among
drivers were generally very low. 

In the current survey, medical screening and counseling
and general health and wellness counseling were employed
by less than one-half of the responding safety managers, even
though the survey sample was largely reflective of the most
safety-conscious managers of larger fleets—the fleets most
likely to have such programs.

In recent years, the ATAF, working with the NPTC and
with funding from FMCSA, has developed a “Gettin’ in
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Gear” multimedia driver wellness program. This program,
described in an FMCSA “tech brief” (FMCSA 2000), includes
audio tapes and workbooks for drivers focusing on four
aspects of health and wellness:

• Refueling: healthy eating habits;
• Relating: relationships with family and friends;
• Rejuvenating: exercise; and
• Relaxing: managing stress.

In a pilot administration of the program, a group of drivers
were presented the program along with follow-up individual
coaching. Although the results of the pilot test were some-
what mixed, the drivers did show improvements in health
lifestyle and, in particular, exercise and fitness. Marketing of
“Gettin’ in Gear” will target several audiences: (a) drivers,
(b) fleet owners, (c) safety managers, or (d) other decision
makers who might recognize the importance and potential
effectiveness of these programs.

“Gettin’ in Gear” developers have recommended a pro-
motional plan to widely publicize the program and train-
the-trainer sessions that are offered by ATRI to introduce the
program to carriers and prepare safety managers to provide
the training to drivers. Successful dissemination of “Gettin’
in Gear” will hopefully encourage fleets to provide more
comprehensive health and wellness services to their drivers
and encourage drivers to begin a “wellness journey” (FMCSA
2000; Roberts and York 2000).

Roberts and York (2000) enumerate the many organiza-
tional elements necessary for successful programs including
the following:

• Strong and clear commitment from senior management;
• Financial and personnel support;
• Strong program leadership;
• Staffing with effective and qualified professionals;
• Thorough and accurate needs assessment;
• Understanding the stages and processes of behavior

change;
• Effective marketing and communication;
• Accessibility for drivers;
• Attractive physical environment (e.g., fitness facility);
• Individualized to meet needs of different drivers; and
• Sound evaluation and continuous program improve-

ments. 

The FMCSA has announced an education and outreach
program focusing specifically on the problem of obstructive
sleep apnea among CMV drivers. A recent FMCSA-sponsored
study (Pack et al. 2002) described in Chapter 3 found that
nearly 30% of CDL holders suffer from some degree of sleep
apnea, and that severe sleep apnea is associated with signifi-
cant deficits in driving-relevant task performance. Solicita-
tion DTMC75—02-R-00133, announced by the agency in
September 2002, will fund the design, development, evalua-
tion, and implementation of a multi-tiered Internet-based



education/outreach program for use by drivers, motor carriers,
and shippers/consignees that addresses the problem of sleep
apnea and best practices for dealing with it in operational
CMV settings.

5.1.3 R&D Needs

Compelling R&D needs relating to the commercial driver
health and wellness problem and deployment of fleet-based
wellness programs and practices include the following:

• Quantitative determination of the role that various phys-
ical and medical conditions play in driver productivity
and safety, including assessment of economic impacts
so that cost-effectiveness of inventions targeting various
conditions can be assessed.

• Evaluation of the “Gettin’ in Gear” wellness program
(and similar programs such as the planned sleep apnea
education/outreach program) in various fleet settings to
demonstrate the value of the program and determine the
conditions under which it is most successful. This
should include close follow-up with individual driver
participants to see the degree to which the program
changes attitudes and behaviors.

• Development of more comprehensive wellness pro-
grams comparable to those employed in other U.S.
industries. Extensive information and resources relating
to these programs exists; they simply need to be adapted
for the CMV operational setting and the unique require-
ments of trucking operations. Such programs, if well-
designed, packaged, and marketed, would likely be
adopted by enough fleets to constitute a reliable test bed
for evaluation and springboard for cultural changes
needed to make health and wellness the norm, rather
than the exception, among CMV drivers.

5.2 HIGH-RISK DRIVERS

5.2.1 Problem Importance

One of the very highest rated problem areas in the survey
was Item 15, as follows: “High-risk drivers [all causes com-
bined]; i.e., the extent to which managers should focus on the
worst 10-20% of drivers.” For safety managers, this problem
area was rated second in importance of the 20 problem areas,
and for other experts it was rated the highest overall.

This is not a specific problem or shortcoming of drivers,
like fatigue or poor defensive driving, but rather a subpopu-
lation of drivers representing a particular concern for safety
managers and others involved in motor carrier safety. Many
studies of driver safety and performance have noted the
skewed distribution of crashes and other safety behavior
indices among groups of drivers. Reliably, a relatively small
percentage of drivers accounts for a much larger percentage
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of crashes. To an extent, this is to be expected based on sim-
ple probabilities; even if crashes were completely random
events, some individuals would be unlucky and be involved
in multiple crashes, while many others would be lucky and
have no crashes. The Poisson probability function describes
the distribution resulting from random discrete events, where
one occurrence has no effect on subsequent ones, so that
some specific outcomes can occur more than once while
many others do not occur at all.

Random occurrence may contribute to a disproportionate
distribution of crashes and other incidents among drivers, but
available research and industry opinion support the view that
the effect is primarily due to variations in driver safety behav-
ior. As described briefly in Chapter 3, an FMCSA-sponsored
instrumented vehicle study found that, of 42 local/short-haul
drivers and 77 truck-driver-caused incidents, two drivers
(4.8%) accounted for 26% of the incidents; and eight drivers
(19%) accounted for 60% of the incidents (Hanowski et al.
2000). Fourteen (33%) of the drivers were involved in no
incidents. In a study of long-haul drivers that employed
similar instrumentation and monitoring (Dingus et al. 2001),
56 drivers were involved in 24 collisions or near-collisions.
Of these, a single driver was responsible for seven of the
events, while four drivers (7.1%) had a combined involve-
ment in 13 events (54%). In the FHWA Driver Fatigue and
Alertness Study, Wylie et al. (1996) found that, of 80 drivers
in the study, 11 (14%) accounted for 54% of the drowsy
episodes. In an experimental study of the effect of sleep
deprivation on alertness, Dinges et al. (1998) found wide
variations in the level of performance decrement among 
14 subjects. A subset of these subjects accounted for a dis-
proportionate number of performance lapses. Four of the
subjects were retesting using the same sleep deprivation pro-
tocol several months later and exhibited almost identical rel-
ative patterns of performance deterioration, suggesting large,
enduring individual differences in the ability to sustain alert-
ness during sleep deprivation. 

Industry safety experts are aware of this variation in driver
safety and the paramount need to incorporate this awareness
into fleet safety management. For example, the following 4
relevant recommendations were among the top 10 safety rec-
ommendations resulting from the 2002 International Truck
and Bus Safety Research and Policy Symposium at Knoxville
(Zacharia and Richards 2002):

• Standardized entry-level driver training and remedial
training for problem drivers.

• Information systems to provide driver risk data to fleets
(e.g., employment history, physical qualifications, train-
ing, crash and traffic violation history, and prior drug/
alcohol records).

• Behavioral research and analysis to identify high-risk
drivers exceeding reasonable driving parameters such as
hard braking, moving violations, HOS violations, and
complaints from the public.



• Improved “people management” information and skills
relating to selection and retention of safe drivers.

5.2.2 Past Behaviors Predictive 
of Driver Crash Rates

Individual characteristics known to affect future crash and
incident involvement include: (a) prior history of crashes and
traffic convictions, (b) being young, (c) being male, (d) being
inexperienced, (e) increased exposure, that is, miles traveled,
(f ) poor social adjustment, (g) being poorly educated, (h)
some personality traits, and (i) previous criminal record
(Peck 1993). 

Prior traffic violations are one way to predict future crashes
and incidents. Rajalin (1994) randomly selected 615 non-
commercial drivers involved in fatal crashes and 143 driv-
ers stopped by police for risky driving from prior driving
records. He found that drivers involved in fatal crashes and
risky driving had significantly more traffic offences prior to
these incidents than other drivers. These high-risk drivers
were more likely to receive speeding tickets and be involved
in running-off-the-road crashes than other drivers. Chen,
Cooper, and Pinili (1995) examined nearly two million
drivers’ records and discovered a consistent increase in crashes
and convictions for those drivers who had prior traffic con-
victions and at-fault crashes. The authors suggested that iden-
tifying high-risk drivers by their at-fault crashes as opposed
to prior traffic convictions would result in identifying 23%
more high-risk drivers. 

Young males are more likely to be involved in crashes and
incidents than other groups (Peck 1993; Rajalin 1994; Abdel-
Aty and As-Saidi 1999). Driving experience can also affect
future crash involvement. Cooper, Pinili, and Chen (1994)
examined driving exposure and crash involvement (culpable
and nonculpable) in 149,000 inexperienced non-commercial
drivers between the ages of 16 and 55. Inexperienced drivers,
when compared to experienced drivers of the same age, were
involved in more culpable vehicle crashes: however, there
was no difference between groups when assessing nonculpa-
ble crashes. 

5.2.3 Psychometric Approaches 
to Predicting Commercial Driver 
Crash Risk

While driving history and some demographic characteris-
tics may help predict crash risk, the deeper question is
whether there are personal cognitive or behavioral traits that
can be used to identify and better understand high-risk
drivers. For example, West, Elander, and French (1993) sur-
veyed 711 non-commercial drivers and found that individu-
als with the Type-A behavior pattern (sense of time urgency,
competitiveness, alertness, and ambitiousness) and low thor-
oughness in decision-making style (tendency not to plan
ahead or approach decision making in a logical manner) were
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more likely to be involved in a vehicle crash. These individ-
uals have also been shown to hold a risk/sensation-seeking
attitude, characterized by their involvement in high-risk
activities, such as drinking and driving. Aggressive, sensa-
tion seeking, and low emotional stability drivers were judged
to have lower levels of driving skill when driving on a simu-
lated driving course (Deery and Fildes 1999). Dewar and
Olson (2002) provide a lengthy discussion of individual dif-
ferences relevant to driving safety, including its relationship
to personality traits such as neuroticism, extraversion, aggres-
siveness, “fatigue proneness,” and on the positive side, con-
scientiousness.

The FMCSA R&T program, through the U.S. DOT Small
Business Innovation Research (SBIR) program, has a project
underway to develop a low-cost driver assessment tool for
use during applicant screening (FMCSA 2001c). The PC-
based driving simulation will attempt to measure safety-
related cognitive skills, vigilance, performance capabilities,
and behavioral tendencies. The device will present drivers
with simulated traffic situations requiring safe vehicle con-
trol, recognition of crash threats, defensive driving behav-
iors, decision making, and execution of appropriate evasive
maneuvers. The device is envisioned primarily as a selection
tool, although it could also be used to assess and counsel cur-
rent drivers (FMCSA 2001c).

The Truck Driver Risk Assessment Guide (ATAF 1999b)
describes several psychological tests (mostly personality and
occupational interest profiles) that are commercially avail-
able to fleets.

A 4-min paper-and-pencil or computer-administered
sensory-motor test that requires subjects to connect numbered
and alphabetized boxes presented in random patterns or
increasing complexity has been developed as a driver crash
risk assessment instrument. The developer of the test claims
that it “identifies the 20% of drivers who have about 60% of
the collisions.” The developer cites a study of the Metropol-
itan Atlanta Rapid Transit Authority (MARTA) transit drivers
in which 39 of 51 drivers were correctly classified as low or
high risk based on test results. More specifically, the test
identified 17 of 23 high-risk drivers (based on preventable
collisions for a period of 2 years before the test) and 22 of
28 low-risk drivers. The developer claims that a 25% reduc-
tion in fleet collisions is a “realistic expectation” if the test is
used as a selection tool. 

While the above findings are tantalizing, they do not con-
stitute a large, reliable, and public domain database of com-
mercial driver personality and behavioral factors, metrics for
assessing them, or quantitative relations to crash risk. Sharper
and more extensively verified tools are needed to identify and
quantify specific driver physical, performance, or personal-
ity characteristics associated with crash involvement. Boyle,
Meltzer, Hitz, and Knipling (2002) suggest using a case-
control design to estimate the relative crash risks associ-
ated with individual driver characteristics. In a collaborative
planning study involving the Volpe National Transportation



Center and the FMCSA, a methodology and project plan
were developed to compare crash-involved to non-crash-
involved commercial drivers to determine the relative risk
associated with selected driver characteristics (e.g., age,
years of experience, training, violations, crash history, sensory-
motor performance), physical/medical qualifications (e.g.,
vision, hearing, diabetes, epilepsy, sleep apnea), vehicles
(e.g., configuration, load), schedule factors (e.g., work sched-
ule, time-of-day), and environmental factors (e.g., weather,
roadway). The study would derive odds-ratios and other sta-
tistical metrics of the quantitative risk associated with every
factor measured including, potentially, dozens of driver phys-
ical, medical, performance, and personality dimensions, as
well as various vehicle and environmental factors.  

5.2.4 Intervention

The existence of high-risk drivers presents both a problem
and an opportunity to safety managers; the opportunity is to
find ways to eliminate the high risk and resulting outcomes
associated with a few drivers, either by avoiding the hiring
of these drivers, terminating their employment if hired, or
successfully changing their driving behavior patterns. Sur-
vey respondents from the I-95 Corridor Coalition Field Oper-
ation (Stock 2001) indicated a variety of hiring criteria aimed
at identifying high-risk drivers including the following:

• Between 77% and 93% of respondents turn down appli-
cants if their driving records are below company man-
dated standards.

• Nearly every manager responded contacted prior employ-
ers to validate the driver’s employment history.

• Many respondents required new applicants to complete
psychological profile tests to assess for risk-taking, psy-
chological well-being, and personality characteristics.

The current survey included a number of specific safety
management approaches applicable to high-risk drivers. The
following were among the most frequent and highest-rated of
the 28 safety solutions by safety-conscious safety managers: 

• Hiring based on criteria relating to driver crash, viola-
tion, or incident history (90% use; 2nd highest effec-
tiveness rating).

• Requiring that new hires meet or exceed a minimum
number of years of experience (86% use, 4th highest
rating).

• Continuous tracking of driver’s crashes/incidents/
violations (92% use, 3rd highest rating)

• Remedial training programs for problem drivers (69%
use, 10th highest rating).

Risk ultimately translates into behaviors, either unsafe driv-
ing behaviors that create increased risk or the lack of defen-
sive driving behaviors to avoid risk. Behavioral safety man-
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agement approaches, to be described in-depth in Section 5.3,
are intended to directly target and reduce such behaviors.

5.2.5 R&D Needs

Future work on the high-risk commercial driver is planned
within the TRB CTBSSP. A CTBSSP research project, Indi-
vidual Differences and the “High-Risk” Commercial Truck
and Bus Driver: Implications for Carrier Human Resource
Management, will be initiated in mid-2003. Per the scope,
this research project will (1) summarize available informa-
tion on the individual differences in commercial driver safety
performance and alertness, and examine the reliability and
validity of various metrics and tests that might be employed
to hire better drivers; (2) identify safety management tech-
niques used by commercial vehicle carriers to target problem
drivers and their specific risky behaviors; (3) conduct a scan
of other industries that employ safety-sensitive individuals
(e.g., airlines, nuclear power facilities, railroads, maritime
facilities, and the military) and summarize key techniques
used to identify and address high-risk individuals/employees;
and (4) identify and discuss institutional and regulatory
issues that affect the ability of an employer to address poten-
tial or current high-risk employees. The study will examine
the degree to which individual differences in commercial
driver safety reflect long-term, enduring personality traits
(pointing to the need for better classification and screening),
versus learned behaviors that may be readily changed by
appropriate BBS management (e.g., training, performance
feedback, rewards and punishments). The study will also
identify needs for (a) research to delineate CMV driver indi-
vidual differences and (b) tools to aid fleet safety managers
in better managing their human resources from the safety
perspective.

Some major empirical research needs relating to high-risk
drivers are already apparent, however. They include the
following:

• Systematic and extensive studies to identify all major
human dimensions potentially associated with driver
crash risk, selection of the best available instruments to
measure them, and empirical determination of their
effect on crash risk, perhaps employing both prospec-
tive and retrospective records of crash involvement.
Instrumented vehicles might also be employed to pro-
vide direct, naturalistic observations of driver safety-
related behaviors, thus providing a more reliable crite-
rion measure of safety. As discussed previously, the
case-control crash risk study design, already prepared
for implementation by the FMCSA (Boyle, Meltzer,
Hitz, and Knipling 2002), would address this research
need in relation to many diverse driver dimensions and
other contributing factors. In this context, it is notable
that the FMCSA/NHTSA Large Truck Crash Causation
Study will determine the prevalence of various factors



and events associated with crashes, but will not directly
quantify the increased risk associated with preexisting
factors, because the study does not have a control group
(Craft 2002). Thus, implementing a case-control study,
as planned by FMCSA, would fill an important gap in
the understanding of CMV crash genesis.

• Once drivers are hired, how can fleet safety managers
assess their relative crash risks, and take proactive steps
to reduce their high risks? Once drivers are hired, the
problem shifts from improving selection to improving
performance assessment and management intervention.
Comprehensive fleet-based studies could identify the
operational performance assessment metrics most asso-
ciated with driver crash involvement and the manage-
ment techniques that have the greatest impact on these
metrics and crash outcomes.

• After these studies have identified the underlying fac-
tors of risk and productive means to affect them, the
knowledge and tools need to be packaged and dissemi-
nated to the industry. The FMCSA “Safety is Good
Business” program, for example, may be an excellent
vehicle to disseminate new knowledge and tools as they
are acquired. Industry trade association safety councils
are another vehicle to convey new knowledge and meth-
ods to those fleet safety managers most likely to imple-
ment them.

• One specific application of this new knowledge would
be the development and validation of vastly improved,
multifactor selection protocols for CMV drivers. Such
protocols could include personal history assessments,
physical/medical examinations, personality tests, and
performance tests.  

5.3 BEHAVIORAL SAFETY MANAGEMENT

The Indiana Tri-Level Study (Treat et al. 1979) and other
studies of crash causation (Najm et al. 1995; Craft 2002)
have indicated that the vast majority of traffic crashes are
principally related to human causes, either misbehaviors,
inadvertent errors, or impaired states. The current survey
findings support this view. Both safety managers and other
experts rated at-risk driving behaviors (e.g., speeding, tail-
gating, improper following distance, etc.) as a “Top 5” safety
management problem affecting CMV fleet safety.

Identifying the factors related to these at-risk behaviors
is of paramount interest. Behavioral safety management
interventions are designed to increase specific safe driving
behaviors and decrease specific at-risk driving behaviors.
BBS is the primary approach to behavioral safety manage-
ment. Other variations, or extensions, relevant to CMV safety
include BBS self-management, driver incentive programs,
safety placards, and OBSM. These are discussed subse-
quently as significant opportunity areas for improved safety
management. 
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5.3.1 Behavior-Based Safety

For the past 20 years, BBS has been used successfully in
the prevention of occupational injuries in numerous indus-
trial settings. These interventions have not only reduced at-
risk behaviors and increased safe behaviors, but have lead to
significant reductions in injury rates and compensation
claims (Guastello 1993; Hantula, Rajala, Kellerman, and
Bragger 2001). BBS can be administered by individuals with
minimal professional training, can reach people in the setting
where the problem occurs (e.g., community, school, work-
place), and are cost-effective. People can be taught the
behavior-change techniques most likely to work under spe-
cific circumstances (Baer, Wolf, and Risley 1987; Daniels
1989; Geller 2001; Sulzer-Azaroff and de Santamaria 1980;
Krause 1999).

BBS involves interventions directed toward safety-related
target behaviors, first by identifying and defining target
behaviors, and second by observing and recording behavior
in its natural setting. When a baseline measure of the fre-
quency of behavior is obtained, an intervention is imple-
mented to change the behavior in beneficial directions. Inter-
ventions involve modifying or changing antecedents (events
prior to behavior that direct behavior) and consequences
(events after behavior that motivate behavior) of specified
target behavior(s). Behaviors followed by positive conse-
quences are more likely to be repeated in the future; those
followed by negative consequences are less likely to be
repeated. To determine intervention effectiveness, the fre-
quencies of target behaviors are recorded during these inter-
ventions and compared to baseline measures of behavior (see
Daniels 1989; Geller 2001).

One of the primary tools used to influence behavior in
BBS is peer observation and feedback. Coworkers systemat-
ically observe fellow coworkers and record the occurrence of
safe and at-risk safety behaviors on a checklist. Results can
be based on individual or group performance (see Zohar,
Cohen, and Azar 1980). Yet, this approach may be difficult
to implement with professional drivers, who are typically
solitary workers. Having another individual conduct behav-
ioral observations can be costly and time-consuming, and the
driver may react to being observed. Thus, the observer might
not see an accurate depiction of the driver’s habits. Thus, a
self-management approach within a BBS framework may be
most appropriate for solitary workers or workers with little
oversight, such as CMV drivers. This is described in more
detail in Section 5.3.2.

One possible substitute for direct observation of CMV
drivers is telephone conversations between dispatchers (or
safety managers) and drivers on the road regarding specific
safety practices. In this approach, the dispatcher asks the
driver a standard series of questions over the telephone about
whether prescribed safety practices are being performed.
This helps to remind drivers of fleet safety expectations and
their accountability for their actions.



Because it is “employee-driven,” BBS is one of the best
ways to actively, and substantively, involve workers in im-
proving safety. A number of survey respondents mentioned
the value of involving drivers in fleet safety initiatives, and
one of the top seven safety action items adopted at the June
2001 fleet safety conference sponsored by the 21st Century
Driver and Truck Alliance was to “develop programs for
management to encourage driver participation in developing
safety programs” (Grace and Suski 2001).

Often, in BBS applications, increases in targeted safety-
related driving behaviors lead to increases in non-targeted
safety-related driving behaviors. This is termed generaliza-
tion (Ludwig and Geller 1991; Ludwig and Geller 1997).
This process of generalization allows safety professionals to
target a few specific driving behaviors with benefits across
many more non-targeted behaviors, and is thus a less cum-
bersome application. 

Given the impressive industrial safety track record of
BBS, it’s notable that this survey of safety managers rated
BBS approaches relatively low in effectiveness (22nd of 
28 solutions) as a solution for CMV fleet safety. The other
expert respondents related it higher, but not among the very
top approaches, that is, 12th of 28 solutions. Both of these
groups selected at-risk driving behaviors as among the most
important problem areas influencing CMV fleet safety. Why
the discrepancy? Several hypotheses can be surmised from the
literature review. First, the traditional BBS peer-observation
and feedback techniques are largely impractical in CMV
transport. As mentioned, a self-management approach within
a BBS framework may be more appropriate. Second, behav-
ioral approaches may be implemented incorrectly or un-
systematically in some fleets. BBS is most effective if imple-
mented as a systems approach. The project team believes that,
given the proven effectiveness of BBS in other industrial set-
tings, its systematic application in CMV fleets would yield
impressive results and become established as a primary fleet
safety management approach.

5.3.2 BBS Self-Management

Self-management is a behavior-based improvement process
whereby individuals change their own behavior in a goal-
directed fashion (Mahoney 1971 and 1972) by (a) manipu-
lating behavioral antecedents; (b) observing and recording
specific target behaviors; and (c) self-administering rewards
for personal achievements (Geller and Clarke 1999; Kazdin
1993; Watson and Tharp 1997). Research indicates that
five self-management procedures can facilitate behavioral
improvement including (a) activator management (Heins,
Lloyd, and Hallahan 1986), (b) social support (Stuart 1967),
(c) goal setting (Locke and Latham 1990), (d) self-monitoring
and self-recording (Lan, Bradley, and Parr 1993), and (e) self-
rewards (Sohn and Lanal 1982). 

Unfortunately, the potential benefits of using self-
management techniques to improve safety-related behaviors
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have not been widely studied or evaluated. Three published
studies include reports of the use of self-management tech-
niques to increase the safety practices of bus divers (Olson
and Austin 2001), CMV drivers (Krause 1997), and short-
haul truck drivers (Hickman and Geller 2002). Olson and
Austin (2001) used a combination of self-monitoring and
feedback with commercial bus drivers to influence a 12.3%
increase in a variety of driving behaviors (including, com-
plete stop, bus in motion, and loading and unloading passen-
gers), with individual increases in performance ranging from
2% to 41%. Krause (1997) used a combination of self-
monitoring and feedback with commercial motor vehicle
drivers and reported a 66% reduction in injuries and crashes.
Hickman and Geller (2002) used a combination or goal set-
ting, self-monitoring, and objective feedback to influence a
reduction in one group of drivers’ mean percentage of time
speeding by 30.4%, and their mean frequency of extreme
braking incidents by 63.9%. For another group of drivers, the
mean reductions were 27% for speeding, and 49% for
extreme braking.

Implementing self-management programs. Self-
management can be implemented as a six-step process:

1. Establish a behavioral baseline using self-monitoring,
identifying antecedents and consequences associated
with the occurrence and non-occurrence of the target
behaviors (Cormier and Cormier 1991).

2. Identify target behaviors (Cervone and Wood 1995).
3. Select a self-management strategy to promote desired

behavior change and chart progress.
4. Select a goal that is specific, motivational, attainable,

relevant, and trackable (Geller 2001 and 2002).
5. Self-observe and self-record target behavior(s) to mea-

sure progress toward the goal (Kirschenbaum, Ordman,
Tomarken, and Holtzbauer 1982).

6. Administer self-rewards that are accessible, individu-
alized, valued, varied, and follow the targeted behavior
as immediately as possible (Cormier and Cormier
1991).

Self-management involves three critical elements, as de-
picted by the Self-Management for Safety (SMS) Model in
Figure 4. The SMS model suggests the combination of self-
monitoring, objective feedback, and goal-setting provides
the most cost-effective self-management process. With all
three of these components, individuals can commit to a goal
and then continuously and appropriately reduce the gap
between the ideal behavior and reality. By comparing their
self-monitored results with objective feedback, individuals
improve the accuracy of their self-monitoring. When objective
feedback matches self-monitoring and reflects progress toward
goal attainment, the individual feels more competent and
the entire process is reinforced. An optimal self-management
process seems to require each of these components.



The vast majority of BBS programs do not lend them-
selves to solitary workers. Because most employees who
operate a vehicle as part of their job duties work alone, there
may be substantial benefits from the development of practi-
cal self-management techniques for professional drivers. If
SMS activities can be integrated with other job activities,
safety practitioners will have an effective tool for improving
safety-related behaviors that occur when there is little or no
opportunity for interpersonal observation and feedback.

5.3.3 Driver Incentive Programs

Incentive programs may be one of the most influential
safety management techniques in increasing safety-related
driving performance, because economic factors are one of
the most important determinants of worker behavior. Since
CMV drivers are usually paid by the unit distance (mile or
km), not per hour, at-risk behaviors (i.e., speeding, following
distance, hours on the road, lack of rest) may, unfortunately,
be fostered by economic factors (Wilde, Saccomanno, and
Shortreed 1996). An incentive safety program strengthens
the motivation for people to behave safely.

Barton and Tardiff (1998) outline the steps needed to
develop, administer, and implement an effective incentive
program. Some of the critical steps include (a) forming a
team to develop and drive the program, (b) proper commu-
nication of the rules and benefits to all employees, (c) decid-
ing on the types of rewards, and (d) tracking the program to
evaluate effectiveness.

In the survey, 73% of safety manager respondents indi-
cated that they employ driver incentives, but both safety
managers and other experts rated incentive systems rela-
tively low in effectiveness (21st and 14th, respectively). As
with BBS, many of the pitfalls associated with using an
incentive system come from inadequate planning or poor
employee buy-in (Barton and Tardiff 1998).  

As noted, most incentive programs base their rewards on
safety outcomes (i.e., crash-free driving) as opposed to safety
behaviors (e.g., speed and headway maintenance). This is a
key difference between incentive programs and BBS. A
common view among BBS practitioners is that relatively
small, yet valuable, incentives are optimal to induce individ-
uals to alter their behaviors and attitudes. The belief is that,
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when incentives are kept small, individuals will attribute
their behavior change to internal causes rather than external
causes. In other words, they will internalize the behavior
change. In essence, they say to themselves, “I’m driving the
speed limit because I want to be safe—not just to earn a
reward” (Geller 2001).   

There is also a division among safety professionals as to
“what” should be rewarded. While some safety professionals
suggest using outcome-based measures (i.e., crash-free miles)
in determining rewards (Barton and Tardiff 1998; Barton
and Tardiff 2002; Wilde, Saccomanno, and Shortreed 1996),
BBS proponents suggest that process-based measures (i.e.,
specific safety-related driving behaviors) should be used
(Geller 2001). They note that, given the relative rarity of
crashes and the large role that chance plays in their occur-
rence, crash involvement may not be the most accurate mea-
sure of driver risk.

A difficulty in CMV transport, however, is observing
and measuring these safety-related behaviors (Barton and
Tardiff 1998; Wilde, Saccomanno, and Shortreed 1996).
Two approaches to obtaining such observations are safety
placards and on-board monitoring, which are described in the
following sections.

5.3.4 Safety Placards

Safety placards are affixed to the rear of trucks or buses
and display the driver’s personal identification number and
an 800 number that links to the company’s monitoring
department or a third party monitoring service. Once a call is
received, an incident report is created, if necessary, for both
complaints and compliments. This incident report is then
sent to the fleet safety manager or supervisor for review. The
driver is consulted to ascertain his or her side of the story, and
the incident report is returned with these comments. A
summary statement is formulated compiling all the reported
information and corrective action, if deemed necessary, is
taken (Driver’s Alert 2002; Safety Alert 2002; SafetyNet,
Inc. 2002). 

The use of safety placards can help fleet safety managers
identify risky drivers before a crash, thus allowing for pre-
ventative action (retraining and proper instruction of com-
pany safety standards) instead of contingent action (repri-
mand, warning, or termination). Safety placards are effective
to the extent they provide objective feedback to the driver
about specific safety-related driving behaviors and how to
correct them (if a negative action report has been delivered). 

Third party monitoring companies offer an affordable and
convenient way to monitor commercial drivers. These com-
panies offer many services that in-house monitoring depart-
ments may be untrained or unwilling to handle. They also
provide the consumer with unbiased personnel.

Most calls received by third party monitoring services
are complaints about specific incidents or observed driving
behaviors. These services report that the “80–20” rule applies
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to the complaint reports within a fleet. That is, most drivers
in a fleet rarely receive complaint reports, whereas a rela-
tively small percentage receives the majority (J. Vincent,
personal communication 2002; SafetyNet, Inc. 2002; The
Fund 1999).

Behavioral safety management emphasizes the value of
feedback, but there are several drawbacks in using this
type of feedback for commercial drivers. The first, and
most obvious, is that drivers will only receive feedback if
another motorist makes a call. Second, the accountability and
increased attention towards safety the driver initially feels
will likely dissipate over time, a term called habituation
(Geller 2001). Last, if most of the calls received by third
party monitoring services or the company’s in-house moni-
toring department are complaints, the driver is left with the
impression he or she will receive only negative feedback
(i.e., only discussing at-risk driving behaviors rather than
safe driving behaviors).  

Yet, several studies, mostly by insurance providers, have
researched the efficacy of using safety placards, such as
“How’s My Driving” stickers, in improving safety in CMVs.
These studies have shown significant reductions in vehicle
crashes, insurance premiums, and DOT reportable crashes
when fleets used safety placards with an effective feedback
loop, that is, feedback combined with training and instruction
(Johnson 1998; The Fund 1999; STN 1999; Driver’s Alert
2002). For example, the Hanover Insurance Co. conducted
a study with 11 different trucking fleets (n = 445 trucks)
using “How’s My Driving” safety placards and reported a
22% reduction in crash rate and a 52% reduction in crash
costs after 1 year (Johnson 1998). 

Given these reported results, it is notable that safety man-
agers and other experts rated safety placards very low in
effectiveness (25th and 28th, respectively) as a CMV safety
solution. Only 22% of safety managers reported using safety
placards with their CMV fleets. Unfortunately, the survey did
not discern if safety managers used their own in-house mon-
itoring department or a third party monitoring service. The
project team also knows little about the way in which the
feedback reports, if any, were used. Feedback, which is also
an essential feature of any BBS approach, is critical when
using safety placards (see Figure 5). The lack of a reliable
and positive feedback loop hinders the effectiveness of safety
placards and may be one reason safety managers and other
experts rated them relatively low in effectiveness as a CMV
safety solution.

5.3.5 On-Board Recording

On-board recording includes two approaches: OBSM of
safety-related driving behaviors (e.g., speed, acceleration,
braking force), with feedback to drivers and managers and
event-data recorders that also monitor driver safety behavior
and performance, but which are primarily accessed after a
crash or incident to determine and document driver behavior
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and vehicle performance just before and during the crash.
Some of the vehicle sensors employed in these two applica-
tions may be identical, but the safety applications of the
information are different.

On-Board Safety Monitoring

In-vehicle technology can be employed to provide contin-
uous, behavioral measures of driving safety, consistent with
BBS approaches of behavioral observation, but also poten-
tially serving as a basis for material incentives to drivers to
meet safety criteria. Most notably, OBSM technology may
be used to focus CMV safety motivational programs on
“source” CMV driving behaviors to affect the likelihood of
crash involvement (Knipling and Olsgard 2000). A funda-
mental supposition of industrial safety (see Heinrich, Peter-
son, and Roos 1980) is that modification of operator behav-
ior parameters to within acceptable bounds will greatly
decrease the likelihood of accidents. In other words, the
reduction of at-risk behaviors will reduce more serious
occurrences (i.e., accidents and injuries).

Many safety-related driving behaviors can be monitored,
including driving speed, acceleration (longitudinal and lat-
eral), brake force, location (via GPS monitoring) and driving
times (i.e., for HOS compliance monitoring). As noted in
Chapter 4, emerging technologies are providing the capabil-
ity to continuously measure such parameters as forward
headway, lane tracking, and even driver alertness. These are
all safety process measures that could be employed in a BBS
program as the basis for feedback, goal-setting, and rewards
for behavioral change. At the June 2001 Pittsburgh fleet
safety conference sponsored by the 21st Century Driver and
Truck Alliance (Grace and Suski 2001), one of the top seven

Figure 5. Feedback loop from an action
report. Adapted from SafetyNet, Inc. (2002).
www.fleetsafe.com



safety action items adopted by the conference was, “Estab-
lish real-time feedback systems for drivers and define good
behaviors and reward mechanisms.”

However, only 36% of safety managers in the survey
reported using OBSM, and the effectiveness ratings assigned
by both safety managers and other experts were relatively
low (18th and 16th, respectively). As discussed in Chapter 4,
a major obstacle to more widespread use of OBSM is driver
acceptance of these devices. Possible measures to attain
greater driver acceptance are (1) addressing driver privacy
concerns by giving drivers greater control over the handling
and disposition of the OBSM data and (2) emphasizing pos-
itive feedback and rewards (including financial rewards) for
safe driving behaviors rather than punishments for unsafe
behaviors and actions captured by the recording (Knipling
and Olsgard 2000).

Ironically, perhaps, safety managers and other experts
rated the practice of crash, incident, and violation tracking as
highly effective (3rd and 1st, respectively), but they did not
highly value the monitoring of the source safety behaviors
creating these outcomes. Typically, crashes, incidents, and
violations are reported by enforcement agencies or by drivers
themselves. This information can be misleading and inaccu-
rate because a crash, violation, or incident is only reported
if the driver is caught in the act or reports the incident.
OBSM is potentially superior in many respects including
the following:

• It can provide objective data on crashes, incidents, and
violations, as well as the specific driving behaviors that
occurred.
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• Drivers can receive reports on their successes, rather
than receive reports complied solely on negative events.

• Detailed individual driving statistics can be used to
reward drivers for safe driving behaviors (i.e., incentive
program).

• OBSM can replace time-consuming ride-alongs.
• It allows drivers the opportunity to receive weekly, and

even daily, feedback on their driving performance.
• It can be used to address safety behavior and perfor-

mance issues before a crash, incident, or violation occurs.

Clearly, OBSM technology and behavioral applications
are underused in truck and bus transport in relation to their
safety potential. 

Event-Data Recorders

Event-data recorders employ many of the same sensors as
OBSM, but the key application is different: crash or incident
reconstruction. Only 24% of safety manager respondents
reported using these devices in their fleets, and they received
relatively low ratings for effectiveness by both safety man-
agers and other experts (24th and 26th, respectively). As with
OBSM, it is ironic that conventional crash and incident
investigation is practiced so widely (83% of safety man-
agers) and rated so highly in effectiveness (5th and 10th, by
safety managers and other experts, respectively). For the
parameters that they measure, event-data recorders can pro-
vide accurate and detailed information to support the crash
investigation and provide both managers and drivers with
superior feedback regarding possible driving errors leading
to the crash.

Like OBSM, event-data recorders have the potential to
become a standard and effective tool for improved fleet
safety if the driver acceptance issue as well as various other
practical and institutional concerns relating to their use can
be overcome.

5.3.6 Research and Development Needs

Behavioral safety management has been hugely success-
ful in other industries, but not systematically applied in com-
mercial truck and bus transport. An obvious safety opportu-
nity is to apply and evaluate these methods, determine the
most effective practices, and then facilitate its dissemination
to the industry. Below are some specific suggested activities:

• Conduct a broad-based, long-term study assessing the
efficacy and applicability of using BBS techniques in
CMV operations. Based on study findings, develop a
standardized manual and a training program for man-
agers addressing the necessary and sufficient techniques
to be used in CMV operations.

Behavioral Safety Management in a Nutshell

Behavior-Based Safety (BBS) is strongly grounded in behav-
ioral science and proven highly effective in industry applica-
tions. The challenge is to apply BBS in the distributed opera-
tions of trucking.

BBS Self-Management may be the most effective approach for
operations with solitary workers, such as trucking; its key ele-
ments include self-monitoring, objective feedback, and goal-
setting.

Driver Incentive Programs employ the reward principle and
may be effective when well-designed and systematic. How-
ever, most programs focus on safety outcomes, whereas
behavioral science generally favors focusing on behavior.

Safety Placards provide behavioral feedback to drivers, but 
are not reliable measures of performance and are perhaps too
negative.

On-Board Safety Monitoring is the ultimate in behavioral
observation, but the challenges are to win driver acceptance
and establish a positive reward system to reinforce desired
performance.



• Conduct independent, well-designed studies of the ben-
efits and cost-benefits of safety placards, including con-
sideration of how feedback is provided to drivers and
how managers conduct corrective follow-up activities.

• Experimentally compare process-based and outcome-
based incentive programs to assess which technique is
most effective in CMV operations. Develop compre-
hensive, easy-to-use guides for the fleet management
application of techniques found to be the most effective.

• Design safety management applications of OBSM tech-
nology to be compatible with behavioral safety manage-
ment principles. Develop or adapt existing monitoring
technologies to support the behavioral safety manage-
ment system, for example, develop better and easier
ways to benchmark good safety performance in terms of
the data parameters available from OBSM devices. Test
and evaluate this safety technique.

5.4 SAFETY MANAGEMENT
PROFESSIONALISM

This section addresses several approaches to elevate the
professionalism of motor carrier safety management, includ-
ing certification of fleet management practices, training and
qualifications certification of safety managers, and industry
promulgated best practices.

5.4.1 Certification of Fleet
Management Practices

Background and Scope

Within the United States, motor carriers that travel across
state lines are subject to a regime of mandatory safety regu-
lations relating to vehicles and drivers and are subject to
oversight and review by federal and cooperating state offi-
cials. These requirements and the associated information sys-
tems that record and measure safety performance often influ-
ence safety management by fleet operators.

Beyond compliance with governmental requirements, a
number of voluntary, management-driven safety manage-
ment and certification systems and approaches have evolved
within the commercial vehicle operations community. These
voluntary systems are the focus of this section. The question
for future attention is whether such systems can be effective
in ensuring safe practices and performance independent of or
in conjunction with mandatory, regulatory-driven practices. 

Carrier safety management certification processes and
programs include the following:

• The International Organization for Standardization ISO
9000 quality certification is likely the most structured of
these processes. Although the process does not focus
specifically on truck fleet management, overall man-
agement practices do have an impact on fleet operations
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(Eitah Naveh, Technion and Alfred Marcus, University
of Minnesota, personal communication, 2002). A recent
evaluation of this program is described in the next
subsection.

• The “Responsible Care” program, promoted by the
Chemical Manufacturers Association (2002) and affili-
ated industry associations, is a formal process through
which truck and other operations voluntarily participate
in audits of activities and practices formally prescribed
and published by a unit of the association. The activities
are designed to ensure safe handling of hazardous and
other toxic materials throughout the life cycle of the
products.

• The Canadian Standards Association (CSA) International
has developed a carrier safety management certification
program. The Carrier Safety Management System (CSA
International 2002; Drew 2002) is a voluntary program
designed to evaluate and qualify a carrier’s safety man-
agement system to an established set of requirements
based on CSA International’s B619-00 Carrier Safety
Management Systems standard. The standard applies
basic management system principles, but from a safety
management perspective. To complement this standard,
CSA has also designed a qualification program, so that
safety management efforts can be audited by an inde-
pendent third party, CSA International.

• The Military Traffic Management Command, as a sup-
plement to the FMCSA safety rating process, has
created a multilevel rating process, more expansive than
the FMCSA system. The auditor is Consolidated Safety
Services (CSS). Although this process has regulatory
underpinnings, it provides an additional benchmark for
measuring safety performance in a certification context.

• The TruckSafe Accreditation Program has been devel-
oped by the Australian Trucking Association (AusTA)
as a voluntary business and risk management system
aimed at improving the safety and professionalism of
trucking operators. The program includes four standards
areas: workplace and driver health, vehicle mainte-
nance, driver training, and management. After entry and
compliance audits, the participating fleet is eligible for
accreditation by the TruckSafe Industry Accreditation
Council, which is an independent body. The AusTA
provides support materials for the program.

• Insurance Evaluations. Although these systems are pro-
prietary, many insurance companies and underwriters
that support the trucking industry have developed inter-
nal evaluation systems that support the risk rating and
rate setting processes the companies use in evaluating
and insuring carriers.

Effectiveness of Processes and Programs

Information on the effectiveness of safety certification
programs is beginning to emerge. A recent analysis of firms



that had implemented ISO 9000 processes, entitled “ISO
9000’s Effect on Accident Reduction in the U.S. Motor Car-
rier Industry” found that “the safety performance of the ISO
9000 certified carriers was significantly better than the non-
certified carriers” (Eitah Naveh, Technion and Alfred Mar-
cus, University of Minnesota, personal communication,
2002). The study compared safety results and other perfor-
mance results of ISO 9000 certified and non-certified motor
carriers before and after certification. It appears that these
results flow primarily from the overall ISO 9000 process
applicable to all of the carrier firms’ management and oper-
ational practices, because no targeted ISO practices approach
has yet been developed for truck fleet safety management.
The authors note that the main limitation of the data sup-
porting the analysis is that it does not report causation and
thus includes the confounding effects of other drivers and
vehicles. They also suggest that further investigation is
needed to determine the extent to which ISO 9000 con-
tributes to safety improvements, and whether it could lead to
the establishment of quality assurance standards for motor
carriers. The authors suggest that ISO 9000 could lead to
changes in regulations, which could be complemented by
reliance on voluntary compliance with ISO 9000 implemen-
tation. They also note that, “voluntary ISO 9000 certification
does have the potential to alleviate the regulatory burden and
improve overall motor carrier safety. However, certification
is relatively new in this industry, and companies that have
been certified may be unique . . .”

On the effectiveness of TruckSafe, The AusTA (2002), on
its website, asserts that “the records of the largest insurer of
transport equipment indicate that TruckSafe operators have
40% fewer accidents than non-accredited operators . . .” The
AusTA also holds that participation in TruckSafe results in
reduced worker compensation costs and reduced mainte-
nance costs.

The CSA Carrier Safety Management Systems Program is
relatively new (Drew 2002). CSA supports its potential
effectiveness with evidence of positive safety results in other
industries where CSA certification is applicable and has
recently completed two case studies (CSA International
2002) of carriers that implemented a Carrier Safety Manage-
ment System as prescribed by standard CAN/CSA B619-00.
The case studies indicate that each carrier experienced
improvement in quantitative measures obtained from the
Commercial Vehicle Operator Registration data after imple-
mentation of the Carrier Safety Management System. The
measures relate to driver performance, vehicle condition and
convictions, and are derived from safety inspections con-
ducted by the Ministry of Transportation. Information on rel-
ative improvements in crash rates were not included in the
case study summaries.

In the project survey, about one-third of the safety man-
agers claimed to use quality certification of carrier safety
management practices. It is likely that the certification expe-
rienced by respondents varied from relatively informal inter-
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nal or insurance-related evaluations to more formal pro-
grams. Effectiveness was not rated high compared to other
safety management methods; for safety managers, the mean
rating assigned was 18th of 28 methods, and for other experts
the mean rating was 17th of 28. These relatively low ratings
likely reflect the effectiveness of specific programs safety
managers have used and, in the case of other experts, a lack
of familiarity with these approaches. The project team
believes that safety management certification programs hold
significant promise in an overall strategy to improve safety
performance of commercial motor carriers. However, the
discipline of certification and best practices definition of
motor carrier safety systems are in a developmental stage.
Even though common elements and approaches are emerg-
ing, there is currently no major systematic or visible effort to
organize information on the results and relative effectiveness
of alternative strategies and tactics, or to apply these pro-
grams more widely in the industry.

5.4.2 Certification of Safety Managers

Another approach to enhanced safety management profes-
sionalism in CMV transport is professional certification for
safety managers. The North American Transportation Man-
agement Institute (NATMI, www.NATMI.org) has been
affiliated with the ATA. It offers a number of certification
opportunities and programs for safety managers, including
Certified Director of Safety, Certified Safety Supervisor,
Certified Director of Maintenance/Equipment, Certified
Supervisor of Maintenance/Equipment, and Certified Driver
Trainer. On its website, NATMI asserts that its certification
programs measure CMV safety manager “education, experi-
ence, and expertise against objective standards that are
respected throughout the industry.” NATMI offers safety
manager training on such topics as fleet safety management
in general, maintenance management, crash investigation,
regulatory compliance, and driver training. Steps to certifi-
cation include completion of required seminars, submission
of a formal application, three letters of recommendation, and
passing an examination. Admission to each certification pro-
gram requires certain minimum qualifications; for example,
the Safety Director program requires 5 years in the safety field
or 4 years plus a 4-year college degree. Candidates must “serve
as full-time administrators demonstrating their capability of
handling a position which involves establishing programs
and policies, setting standards, developing materials, and
providing leadership to achieve the goals set.”  

Commercial transport trade associations may also offer
manager certification programs. For example, the NPTC’s
Certified Transportation Professional Program includes a
component of safety management in its overall certification
of fleet managers as Certified Transportation Professionals.

The survey results for professional “certification of indi-
vidual fleet safety managers (i.e., professional certificate)”



were similar to those for certification of fleet practices. About
one-third of the safety managers claimed to use these pro-
grams, but the effectiveness ratings were relatively low for
both respondent groups. These relatively low ratings may
reflect specific experiences of safety managers and perhaps
lack of familiarity by the other experts. The concept of pro-
fessional certification for safety managers, based on valid
and substantive criteria, is a relatively new one. The project
team believes that the continued development and promotion
of these programs will ultimately result in meaningful
improvements in safety manager stature and effectiveness.

5.4.3 Industry-Promulgated 
Best Practices

Another approach to safety management professionalism
is the establishment and promulgation of industrywide best
practices, in particular to address known problems and to
establish higher standards and greater consistency of profes-
sional practice. For some industries, the voluntary establish-
ment of best practices is seen as a way to instill a greater
sense of issue “ownership” among practitioners, and perhaps
also a way to avoid regulatory or enforcement solutions that
might prove more onerous. An example of such an industry-
promulgated best practice is the Code of Ethics adopted
jointly by the Truckload Carriers Association (TCA) and the
National Industrial Transportation League (NITL). The code
is entitled, “[A] Voluntary Guide to Good Business Relations
for Shippers, Receivers, Carriers, and Drivers.”

Background

Many people involved in commercial motor vehicle trans-
port believe that tight delivery schedules often force drivers
to violate HOS or to drive while fatigued. The same factors
may lead to violation of highway speed limits, as drivers rush
to deliver their cargo on time. This concern was among the
top 10 safety issues identified at the 1995 FHWA Truck &
Bus Safety Summit and has been the subject of an NTSB rec-
ommendation to the FMCSA to initiate rulemaking to pre-
vent such influences on drivers.

Shippers are often cited as the primary party responsible
for such influences on drivers, but a 1997 report by the
FHWA Office of Motor Carriers (now the FMCSA) (Duke
et al. 1997) found, based on a series of focus groups, that “no
single player” in the shipping cycle could be held primarily
accountable for unreasonable trip scheduling and any result-
ing unsafe practices. Receivers, shippers, carrier brokers and
sales staff, carrier dispatchers, and drivers themselves all
contribute to the problem and, potentially, could be involved
in reducing it. Economic incentives to drivers for fast deliv-
ery may be as strong as demands by various parties for spe-
cific delivery times.
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A number of factors seem to influence the pressure drivers
feel to drive fatigued or violate regulations and traffic laws
in making their deliveries. Specific loads may be “rush”
based on the needs stated by any of the involved parties.
Independent drivers and those with small companies may
feel they have fewer resources and less flexibility to turn
down or renegotiate jobs requiring tight schedules. Specific
types of cargo, such as produce, may frequently require a
quick delivery, thus resulting in real or perceived pressure on
drivers to compromise safety. However, as noted by the 1997
FHWA OMC study, it appears difficult to assign and docu-
ment specific responsibility for the problem to parties other
than the driver and carrier.

Industry-Based Best Practice

The TCA and the NITL, a trade association representing
shippers and receivers, have jointly developed a Code of
Ethics for its members and others to address this problem.
The code, available on-line at www.nitl.org/guide.htm, is not
intended to prescribe industry standards or to create legal
rights and responsibilities. Rather, TCA and NITL state that
it is in their members’ “mutual interest” to subscribe to the
guidelines.

The code consists of 54 specific guidelines. Below are the
major categories of the code and the number of specific
guideline items under each:

• Shippers/Receivers
– Treat drivers with courtesy and respect (4 specific

items).
– Ensure that safety practices are followed (10).
– Foster honesty, fairness, and openness in their deal-

ings with carriers (5).
– Expedite the movement of equipment (10).

• Carrier Drivers
– Treat shipping and receiving personnel with courtesy

and respect (6).
– Maintain safe practices (5).

• Carrier Personnel
– Negotiate honestly with shippers (7).
– Provide safe and efficient transportation services 7).

The 54 items represent a variety of specific issues too
numerous to address here. Some items address business
practices such as the negotiation of loads and fulfillment 
of agreements. A number of items delineate guidelines for
workplace practices, including specific loading and unload-
ing practices, parking and queuing protocol, and facilities
and amenities available to drivers. An item directly address-
ing the shipper issue discussed above is as follows: “Shipper/
receivers will . . . cooperate with carrier in establishing rea-
sonable transit time requirements so carriers can comply
with driver hours of service regulations and speed limits.”



The project team discussed the Code of Ethics with both
TCA and NTIL representatives. Their consensus was that the
code is in active use and has mitigated these problems. An
example of the use of the code is in shipper requests for pro-
posals and subsequent shipping agreements. “Compliance”
with the code varies, of course, with larger organizations
tending to follow such guidelines more closely, as well as
having more closely-prescribed operations in general. The
code has, by no means, solved the problems of long waiting
times, difficult working conditions, or schedule pressure felt
by drivers, but it is a substantive and collaborative effort by
the industry to address the problem. 

The TCA also unilaterally developed a set of best practices,
focusing on loading and unloading waiting times, based on a
contracted study (Mercer Management Consulting 2000) of
such practices from the carrier perspective. The study report,
entitled “Just in Time to Wait”: An Examination of Best Prac-
tices for Streamlining Loading/Unloading Functions, identi-
fies best practices among shippers, receivers, and carriers for
reducing loading dock waiting times, and otherwise expedit-
ing freight flow. The report also suggests a number of solu-
tions; and recommends ways to disseminate these solutions
within the TCA membership. The study was based on inter-
views with carriers, drivers, shippers, and receivers, and an
examination of more than 100 carrier-shipper contracts to
identify contract clauses addressing waiting times and related
freight flow issues that might arise in the course of these oper-
ations. Among the interesting findings was an “80–20” phe-
nomenon parallel to that described earlier for drivers, that is,
a small percentage of the shippers and receivers seem to cause
a disproportionate amount of delay and other operational con-
cerns for carriers. A central theme of the solutions offered is
that carriers should manage the problem more actively, antic-
ipating and preventing potential problems before they occur.
One sensible suggestion was to instill an understanding in
everyone involved, including shippers and receivers, that in
the long run, unnecessary delays drive up costs for all parties.
Thus, carrier-shipper relations should ideally be seen as a
partnership for efficient operations.

5.4.4 Research and Development Needs

All three of the practices previously described—carrier
certification, manager certification, and industry-based
best practices—represent seminal approaches. They all
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hold promise but this promise is years from realization. 
The following are some R&D activities to further these
concepts:

• Develop measures of effectiveness for certification and
best practices programs. The purpose of this effort
would be to create a common evaluation framework for
assessing programs, and would include the following:
– Establishment of an ongoing common disciplinary

approach to measurement and evaluation of the rela-
tive effectiveness of efforts.

– Rigorous assessment of evidence for crash-reduction
effectiveness of each strategy.

– Identification of research needed to categorically
demonstrate the value of safety certification or adop-
tion of recommended practices.

• Detailed analysis of safety certification and best prac-
tices programs. The focus of this analysis would be
development of a structure and topology to track and
evaluate these programs. It would include the following:
– Examination of existing CMV safety certification

(carrier and manager) and recommended practices
programs, with emphasis on identification of common
elements and protocols.

– Development of a public domain guide to support
fleets seeking information on available programs.

• Evaluation of how certification and best practices pro-
grams can supplement or even supplant a range of reg-
ulatory and compliance strategies. Should certification
and best practices programs prove effective in reducing
crashes and injuries, these efforts should be compared
to current regulatory programs and the relative effec-
tiveness of each evaluated.

• Convening of a coordination group for guidance and
overall assessment of evolving safety certification and
best practices programs. This effort would ensure stake-
holder input in evaluating and advancing programs and
a greater continuity of effort.

• Establishment of a professional organization for carrier
safety managers that is independent of specific trade
associations or industry segments and is dedicated to
advancing the stature and professionalism of fleet safety
managers and the safety operations of their employers
and employees.
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Acronym Term
ATA American Trucking Associations
AusTA Australian Trucking Association
BAC Blood alcohol content
BBS Behavior-based safety
BSM Behavioral safety management
CDL Commercial drivers license
CMV Commercial motor vehicle
CTBSSP Commercial Truck and Bus Safety 

Synthesis Program
CVO Commercial vehicle operations
FHWA Federal Highway Administration
FMCSA Federal Motor Carrier Safety Administration
FMCSRs Federal Motor Carrier Safety Regulations

GPS Global Positioning System
HOS Hours-of-service
LTCCS Large Truck Crash Causation Study
LTL Less-than truckload
NHTSA National Highway Traffic Safety Administration
NPTC National Private Truck Council
NTSB National Transportation Safety Board
OBSM On-board safety monitoring
OMC Office of Motor Carriers [predecessor agency to 

FMCSA]
TRB Transportation Research Board
UM University of Maryland
VTTI Virginia Tech Transportation Institute
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APPENDIX B 
PROJECT STATEMENT OF WORK  
 
Effective Commercial Truck and Bus Safety Management Techniques 
 
 

A rich literature exists regarding military and industrial safety management practices.  In 
the U.S. military, these practices have been formalized as various military standards.  In industry, 
there is a major discipline called “system safety.”  Unfortunately, such an extensive body of 
literature does not exist relating to the management of commercial truck and bus operations and 
drivers, even though commercial truck  and bus driving is an extremely hazardous U.S. 
occupation.  More than 5,000 fatalities occur annually in commercial truck and bus crashes, 
including more than 700 commercial driver fatalities.  Per-vehicle crash costs for tractor-trailers 
and buses are more than four times those of other vehicle types.   

 
Effective safety management involves a number of diverse practices ranging from 

equipment management (e.g., preventive maintenance) to driver safety incentive programs.  
There is a need to examine the full range of approaches possible and describe best practices based 
on available knowledge.  The U.S. DOT Federal Motor Carrier Safety Administration’s Research 
& Technology Program includes a focus area on “Carrier Compliance and Safety.”  This focus 
area would benefit from a systematic and comprehensive review of the literature and best practice 
relating to commercial truck and bus safety management.   

 
This synthesis would describe techniques for commercial truck and bus safety 

management.  The synthesis would summarize various safety management approaches and 
practices applicable to the management of commercial vehicle drivers, trucks, and buses, and 
would generate hypotheses for new research on commercial truck and bus fleet safety 
management practices.  In addition to summarizing the safety management approaches and 
practices, the synthesis should include discrete sections on responding to obstructive sleep 
disorders (e.g., sleep apnea) in safety management; and best practices to ensure the selection of 
safe, alert, and well-trained commercial truck and bus drivers, including approaches for dealing 
with drivers with limited English proficiency. 

 
  The synthesis should be based on a comprehensive literature review of relevant material, 
and surveys of and/or interviews with the Federal Motor Carrier Safety Administration, American 
Trucking Associations Foundation, American Bus Association, Motor Freight Carriers 
Association, commercial truck and bus carriers with exemplary safety records, insurers of motor 
carriers, and commercial drivers through contact with organized labor (e.g., International 
Brotherhood of Teamsters, Amalgamated Transit Union, and United Transportation Union) and 
the Owner Operator Independent Drivers Association.  The hazardous materials-carrying segment 
of the commercial trucking industry and the scheduled service segment of the passenger bus 
industry may also be excellent sources of information since crash rates in these segments are 
known to be generally low.  In addition, appropriate DOD agencies may be a relevant source of 
information.   
 
NOTE: Two years ago the National Industrial Transportation League (NITL) was working on a 
best practices manual in this subject area for the trucking industry.  This manual should be 
reviewed as an information source for this synthesis. 
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APPENDIX C 
FLEET SAFETY MANAGER SURVEY FORM

Transportation Research Board 
Commercial Truck & Bus Safety 

Synthesis Program 

CARRIER SAFETY MANAGER SURVEY 
Under sponsorship of the Transportation Research Board, the Virginia 

Tech Transportation Institute (VTTI) is conducting a review and survey of 
Effective Commercial Truck and Bus Safety Management Techniques.  This 
study is identifying major commercial vehicle operations (CVO) safety 
management problems of concern, and describing and assessing various 
approaches to enhanced CVO safety management.   

 As a fleet safety manager, your knowledge and opinions are of great 
interest and importance to this study.  This survey seeks your input on various 
CVO safety problems and carrier-based solutions.  The survey, which will take 
about 20 minutes to complete, asks you to rate traffic safety problems in terms of 
their significance in your organization and carrier-based safety management 
methods in terms of their potential effectiveness in your organizations’ fleet 
safety.  There is also a space for your comments and suggestions.  All survey 
responses are anonymous and confidential. 

Upon completion of the survey, please mail, fax, or e-mail your form to the 
VTTI Principal Investigator, Dr. Ron Knipling, at the following address:  7054  
Haycock Road, Falls Church, VA 22043, Voice phone: (703) 538-8439, Fax: 
(703) 538-8450, E-mail: rknipling@vtti.vt.edu. 

All survey respondents will receive electronic and hard copies of the study 
final report, to be published in spring 2003. 

 
This survey form is also available on-line at www.vtti.vt.edu/TRBSurvey.    
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Safety Management Problem Areas 

1. Insufficient training: 
a) Lack of basic driving skills………………………………
b) Poor knowledge of federal, state, and/or company 

2. At-risk driving behaviors (e.g., speeding, tailgating)……………..
3. Aggressive driving (i.e., “road rage”)…………………………
4. Lack of defensive driving skills (e.g., space management  

around vehicle)……………………………………………………..…
5. Driver fatigue/drowsiness………………………………………
6. Delays associated with loading and unloading (e.g., resulting in  

long working hours, tight schedules, and fatigue)………………
7. Alcohol and/or illicit drug abuse…………………………………
8. Driver health & wellness problems; specifically: 

a) Lifestyle/general health-related (e.g., poor diet, smoking)
b) Sleep apnea……………………………………………
c) Cardiovascular illness/heart disease……………………
d) Prescription drug side effects (e.g., drowsiness)……………….
e) Mental illness (e.g., depression, anxiety, mood disorders)……

9. Poor attitude and morale, loneliness, alienation, unhappiness……  
10. Driver turnover resulting in unstable workforce…………………..
11. Drivers unfamiliar with routes……………………………………
12. Neglect of vehicle maintenance (e.g., brakes, tires)……………
13. Failure to inspect vehicle (e.g., pre-/post-trip)……………………
14. Unsecured loads…………………………………………………
15. High-risk drivers [all causes combined] (i.e., the degree to which  

managers should focus on the worst 10-20% of their drivers)…….…
16. Please indicate the five most important problem areas  
       in your organization by placing an “X” next to the item in the Amon
17. Any additional important problem areas not listed above? Please feel 

below. 
 

 
 

For each of the following safety problem areas, please indicate the degree to which you agree that the problem 
area is important in relation to your organizations’ fleet safety.  Highly-rated problem areas would be priority concerns 
for your fleets’ safety management systems.  Answer in regard to commercial motor vehicle (CMV) drivers, not other 
motorists on the highways.  Please read each question carefully and circle the number that best states whether 
you believe the problem area is important and significant, or not, in your organization.  The 5-point scale is:  
1=Strongly Disagree (i.e., it’s not very important), 2=Disagree, 3=Not Sure/Neutral, 4=Agree, 5=Strongly Agree 
(i.e., it’s very important). 
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Safety Management Solutions 
 
For each of the safety management methods or approaches listed below, please indicate Yes or No, if your 

organization currently uses the safety management system.  Then, if you indicated your organization currently uses the 
safety management system (i.e., Yes), indicate your rating of its level of safety effectiveness in your organizations’ fleet 
safety.  In other words, do you believe the safety management method is a viable and effective tool in increasing safety in 
your organizations’ fleet?  The 5-point scale is: 1=Highly Ineffective, 2=Ineffective, 3=Not Sure/Neutral, 4=Effective, 
5=Highly Effective.   

1. Safe driver recruiting methods  
a) Requiring that new hires meet or exceed a minimum number  

                 of years of driving experience YES / NO…………………………  
b) Hiring based on criteria relating to driver crash, violation, or 

                 incident history YES / NO ………………………………………
2. Training standards/programs: 
             a) Standardized training for all new hires [e.g., company policy   
                 & procedures, customer relations, defensive driving skills,  
                 rules for driving (e.g., speeding, headway)] YES / NO …………
             b) Apprenticeship and “finishing” programs for new drivers,  
                  conducted by safety manager or senior driver YES / NO ……
             c) Regular refresher training for all drivers YES / NO …….…  
             d) Remedial training programs for problem drivers YES / NO  
3. Regularly-scheduled safety meetings  YES / NO………………  
4. Regular safety performance evaluations: 
             a) Observation of driving behaviors through ride-alongs YES / NO  
             b) Continuous tracking of driver’s crashes/incidents/violations 
                 YES / NO ……………………………………………………
5. Tracking of overall fleet safety statistics (e.g., fleet crash/violation rate) 
       YES / NO ………………………………………………………  
6. Driver incentive programs for outcome-based safety measures  
        (i.e., reward for crash-free miles) YES / NO …………………
7. Behavior-based safety [ i.e., observation, self-observation, feedback,  
        incentives focusing on safety-related driving behaviors (e.g., safety  
        belt use, safe speeds, safe headways)] YES / NO ………………
8. On-board computer monitoring devices with management review,  
       feedback and rewards/punishments for good/poor performance  
       YES / NO ………………………………………………………  
9. On-board computer monitoring (e.g., speed monitoring) and feedback  
       to drivers without management review YES / NO ……………
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10. Event-data recorders (“black boxes”) used to reconstruct crashes and 
 incidents YES / NO ………………………………………………………….. 

11. Crash and incident investigation by carrier management (e.g., visit to 
        crash site, completion of company forms, in-house review panel,  
  final determination of fault/preventability with recommendations)  
  YES / NO………………………………………………..…………….. 
12. “How’s My Driving” placards and 800 numbers YES / NO …………………  
13. Improved communication between drivers and dispatchers regarding  
        scheduling and dispatching to prevent fatigue. YES / NO ……………
14. Fatigue management programs (i.e., employing fatigue education,  
        sleep disorder screening [e.g., sleep apnea], and “fatigue-conscious”  
        scheduling and dispatching) YES / NO …………………………………….. 
15. Fleet-based medical programs: 
   a) Medical screening/counseling (e.g., sleep apnea, cardiovascular) 
                YES / NO…………………………………………………………….. 
            b) General health & wellness instruction/counseling YES / NO …………  
16. Preventive maintenance programs: 
            a) Regularly scheduled vehicle inspection and maintenance 
                YES / NO ………………………………………………….……….… 
            b) Trip sheets (driver documentation of pre- and post-trip 
                 maintenance inspections) YES / NO …………………………………. 
17. Safety-related equipment on new vehicles: 
            a) Basic equipment (e.g., engine specs, conspicuity lighting) 
                YES / NO ………………………………………………….……………  
            b) Advanced technology collision avoidance systems  
                (e.g., forward/rear obstacle detection) YES / NO ………………………. 
18. Within carrier management, alignment of operational and safety  
        functions (e.g., the safety manager is also a direct supervisor)  
        YES / NO ………………………………………………………………….… 
19. Safety management quality certification programs (i.e., involving 
        outside consultant)  
            a) Certification of carrier safety management practices YES / NO ………
            b) Certification of individual fleet safety managers  
                (i.e., professional certificate) YES / NO ………………………………
20. Please indicate the five most effective safety management methods 
       in your organization by placing an “X” next to the item in the Among Top 5? column.  
21. Any additional important safety management methods not listed above?  Please feel free to comment in the space 

provided below. 
__________________________________________________________________________________________ 
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Respondent Information 

1. Approximately how many years have you been a safety manager (for carrier motor operations)? 

________________________ 

2. Approximately how many total years experience do you have in commercial vehicle operations? 

________________________ 

 
3.  How many power units are currently in your organizations’ fleet?______________ 

4.  How would you characterize your fleet’s primary operation?  Please circle or underline the 
operation type that best characterizes your fleet: 

• For hire:  long-haul/truckload 
• For hire:  long-haul/less-than-truckload (LTL) 
• For hire:  local/short-haul (most trips less than 100 miles from home base) 
• Private industry: long-haul 
• Private industry:  local/short-haul (most trips less than 100 miles from home base) 
• Passenger carrier: long-haul/motor coach 
• Passenger carrier:  local/transit 
• Other:  ____________________________ 

Please mail, fax, or e-mail your survey form to the VTTI Principal Investigator, Dr. Ron Knipling, at the 
following address:  7054 Haycock Road, Falls Church, VA 22043, Voice phone: (703) 538-8439, Fax: 
(703) 538-8450, E-mail: rknipling@vtti.vt.edu. All respondents will receive a copy of the project final 
report, to be published in Spring 2003. 
 

Thank you for your participation in this study! 
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APPENDIX D 
OTHER EXPERT SURVEY FORM 

 

Transportation Research Board 
Commercial Truck & Bus Safety 

Synthesis Program 

COMMERCIAL VEHICLE OPERATIONS 
SAFETY MANAGEMENT SURVEY 

Under sponsorship of the Transportation Research Board, the Virginia 
Tech Transportation Institute (VTTI) is conducting a review and survey of 
Effective Commercial Truck and Bus Safety Management Techniques.  This 
study is identifying major commercial vehicle operations (CVO) safety 
management problems of concern, and describing and assessing various 
approaches to enhanced CVO safety management.   

As an expert in CVO safety, your knowledge and opinions are of great 
interest and importance to this study.  This survey seeks your input on various 
CVO safety problems and carrier-based solutions.  The survey, which will take 
about 20 minutes to complete, asks you to rate traffic safety problems in terms of 
their significance and carrier-based safety management methods in terms of their 
potential effectiveness.  There is also a space for your comments and suggestions.  
All survey responses are anonymous and confidential. 

Upon completion of the survey, please mail, fax, or e-mail your form to the 
VTTI Principal Investigator, Dr. Ron Knipling, at the following address:  7054  
Haycock Road, Falls Church, VA 22043, Voice phone: (703) 538-8439, Fax: 
(703) 538-8450, E-mail: rknipling@vtti.vt.edu. 

All survey respondents will receive copies of the study final report, to be 
published in Spring 2003. 

 
This survey form is also available on-line at www.vtti.vt.edu/TRBSurvey.    
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Safety Management Problem Areas  
 

For each of the following safety problem areas, please indicate the degree to which you agree that the 
problem area is important in relation to commercial vehicle operations (CVO).  Highly-rated problem areas would 
be priority concerns for carrier safety managers.  Answer in regard to commercial motor vehicle (CMV) drivers, 
not other motorists on the highways.  Please read each question and circle (or otherwise mark) the number 
that best states whether you believe the problem area is important and significant, or not.  The 5-point scale 
is:  1=Strongly Disagree (i.e., it’s not very important), 2=Disagree, 3=Not Sure/Neutral, 4=Agree, 
5=Strongly Agree (i.e., it’s very important). 

 
 
 
 
 
 
 

1. Insufficient training: 
a) Lack of basic driving skills………………………………
b) Poor knowledge of federal, state, and/or company

2. At-risk driving behaviors (e.g., speeding, tailgating)……………
3. Aggressive driving (i.e., “road rage”)…………………………
4. Lack of defensive driving skills (e.g., space management  

around vehicle)…………………………………………………
5. Driver fatigue/drowsiness………………………………………
6. Delays associated with loading and unloading (e.g., resulting in  

long working hours, tight schedules, and fatigue)………………
7. Alcohol and/or illicit drug abuse…………………………………  
8. Driver health & wellness problems; specifically: 

c) Lifestyle/general health-related (e.g., poor diet, smoking)
d) Sleep apnea……………………………………………
e) Cardiovascular illness/heart disease……………………
f) Prescription drug side effects (e.g., drowsiness)………  
g) Mental illness (e.g., depression, anxiety, mood disorders)……

9. Poor attitude and morale, loneliness, alienation, unhappiness……  
10. Driver turnover resulting in unstable workforce…………………...
11. Drivers unfamiliar with routes…………………………………….
12. Neglect of vehicle maintenance (e.g., brakes, tires)……………
13. Failure to inspect vehicle (e.g., pre-/post-trip)……………………
14. Unsecured loads…………………………………………………
15. High-risk drivers [all causes combined] (i.e., the degree to which  
managers should focus on the worst 10-20% of their drivers)…….…
16. Please indicate the top five most important problem areas  

by placing an “X” next to the item in the Among Top 5? column. 
17. Any additional important problem areas not listed above? Please feel free to comment in the space provided 

below. 
__________________________________________________________________________________________ 
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Safety Management Solutions 
 
For each of the safety management methods or approaches listed below, please indicate (circle or 

otherwise mark) your rating of its potential level of safety effectiveness in carrier safety management.  In other 
words, do you believe the safety management method is a viable and effective tool in increasing safety in 
commercial fleets?  The 5-point scale is: 1=Highly Ineffective, 2=Ineffective, 3=Not Sure/Neutral, 
4=Effective, 5=Highly Effective.   

1. Safe driver recruiting methods  
a) Requiring that new hires meet or exceed a minimum number  

                 of years of driving experience…………………………………  
b) Hiring based on criteria relating to driver crash, violation, or 

                 incident history…………………………………………………….  
2. Training standards/programs: 

             a) Standardized training for all new hires [e.g., company policy   
                 & procedures, customer relations, defensive driving skills,  
                 rules for driving (e.g., speeding, headway)]……………………….. 
             b) Apprenticeship and “finishing” programs for new drivers,  
                  conducted by safety manager or senior driver……………………
             c) Regular refresher training for all drivers……………….…….  
             d) Remedial training programs for problem drivers………………  

3. Regularly-scheduled safety meetings……………………………
4. Regular safety performance evaluations: 

             a) Observation of driving behaviors through ride-alongs……………  
             b) Continuous tracking of driver’s crashes/incidents/violations…

5. Tracking of overall fleet safety statistics (e.g., fleet crash/violat  
6. Driver incentive programs for outcome-based safety measures  

        (i.e., reward for crash-free miles)………………………………
7. Behavior-based safety ( i.e., observation, self-observation, feedback,  

        incentives focusing on safety-related driving behaviors [e.g., safety  
        belt use, safe speeds, safe headways])……………………………

8. On-board computer monitoring devices with management review,  
       feedback and rewards/punishments for good/poor perform  

9. On-board computer monitoring (e.g., speed monitoring) and  
to drivers without management review…………………………

10. Event-data recorders (“black boxes”) used to reconstruct crashes and 
             incidents……………………………….……………………………   

11. Crash and incident investigation by carrier management (e.g., visit to 
        crash site, completion of company forms, in-house review panel,  
        final determination of fault/preventability with recommendations)…
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12. “How’s My Driving” placards and 800 numbers………………………………. 
13. Improved communication between CMV drivers and dispatchers  
 regarding scheduling and dispatching…………………………………..…. 
14. Fatigue management programs (i.e., employing fatigue education,  
 sleep disorder screening [e.g., sleep apnea], and “fatigue-conscious”  
 scheduling and dispatching)……………………………………………….. 
15. Fleet-based medical programs: 
 a) Medical screening/counseling (e.g., sleep apnea, cardiovascular)….. 

b) General health & wellness instruction/counseling…………………. 
16. Preventive maintenance programs: 

ularly scheduled vehicle inspection and maintenance……………….… 
b) Trip sheets (driver documentation of pre- and post-trip 

maintenance inspections)……………………………………..……. 
17. Safety-related equipment on new vehicles: 

equipment (e.g., engine specs, conspicuity lighting)……..………  
b) Advanced technology collision avoidance systems  

(e.g., forward/rear obstacle detection)…………………………….……. 
18. Within carrier management, alignment of operational and safety  
 functions (e.g., the safety manager is also a direct supervisor)………..……  
19. Safety management quality certification programs (i.e., involving 
 outside consultant):  

n of carrier safety management practices………..………… 
b) Certification of individual fleet safety managers  

(i.e., professional certificate)………………………………………… 
20. Please indicate the five most effective safety management methods 
 by placing an “X” next to the item in the Among Top 5? column.  
21. Any additional important safety management methods not listed above?  Please feel free to comment in the space 

provided below. 
__________________________________________________________________________________________ 
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4 
 
4 
 
4 
 
4 
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2 
2 
 

2 
 

2 
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2 
 

2 
 
 

2 
 

2 
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1 
 
 

1 
 

1 
1 
 

1 
 

1 
 

1 
 

1 
 

1 
 
 

1 
 

1 

__ 
 

__ 
 
 

__ 
 

__ 
__ 
 

__ 
 

__ 
 

__ 
 

__ 
 

__ 
 
 

__ 
 

__ 
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Respondent Information 
 

1. Approximately how many years of professional experience do you have relating to CVO traffic 
safety? 

 
      _____________ 
 
2. Please circle or underline all experience areas below for which you have 1 year of experience 

or more relating to motor carrier safety.  
 

• Government enforcement 
• Other government (e.g., rulemaking) 
• Industry trade association 
• CMV driver  
• Carrier safety manager 
• Accident Investigation/Data Analysis 
• Other carrier management position 
• CVO safety research 
• Journalist 
• Driver trainer 
• Insurance for motor carriers 
• Other____________________ 

Please mail, fax, or e-mail your survey form to the VTTI Principal Investigator, Dr. Ron Knipling, at the 
following address:  7054 Haycock Road, Falls Church, VA 22043, Voice phone: (703) 538-8439, Fax: 
(703) 538-8450, E-mail: rknipling@vtti.vt.edu.  All respondents will receive a copy of the project final 
report, to be published in Spring 2003. 

Thank you for your participation in this study!
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APPENDIX E 
SAMPLE TOOLS FOR IMPROVED CARRIER SAFETY 
MANAGEMENT  
 
 
This appendix contains a variety of safety management tools developed for use by fleet 
safety managers and CMV drivers.  The material in this appendix has been contributed by 
various fleets, industry trade associations, and insurance companies.  The project team 
and TRB are very grateful to be able to share these fine products with others involved in 
motor carrier safety. 
 
The specific documents and contributors are described below.  They are organized by 
safety management area. 
 
Employment-Related 

1. Employment Process overview and checklist.  Developed and distributed by Jim 
York of Zurich Services Corporation (jim.york@zurichna.com) and provided by 
the Truckload Carriers Association (TCA) as part of a Truckload Academy guide 
on Controlling Accident Costs (www.truckloadacademy.org). 

2. Record of Road Test (given to all new prospective new hires).  Developed and 
provided by D. M. Bowman, Inc. 

3. Suggested Minimum Driver Eligibility Criteria for new hires, developed and 
distributed by Jim York of Zurich Services Corporation (jim.york@zurichna.com) 
and provided by the Truckload Carriers Association (TCA) as part of a Truckload 
Academy guide on Controlling Accident Costs (www.truckloadacademy.org). 

4. Sample Driver Orientation Checklist.  Developed and distributed by the Great 
West Casualty Company. 

Training 

5. Minimum Training Standards (for drivers with different levels of experience).  
Developed and provided by D. M. Bowman, Inc. 

6. Hazard Recognition Worksheet.  Form completed as part of in-service training 
exercise (accompanied by photos).  Praxair Distribution, Inc. 

Driving Practices 

7. Safety Rules, covering driving, shop, and loading dock practices.  Developed and 
distributed by Flood and Peterson Insurance. 
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8. “Size Matters” safe driving tips for car and truck drivers, both in English and 
Spanish.  This material was developed by the Colorado Motor Carriers 
Association and the Colorado Department of Transportation for an 
outreach/public education program in Weld County, CO.  More information on 
this program is available at www.cmca.com.  

 
9. Winter Hazards—Black Ice (& Dangers de l’hiver—glace noire).  Safety poster— 

English and French versions.  Praxair Distribution, Inc. 
  
Driver Performance Monitoring and Evaluation 
 

10. Safety Patrol Observation Record.  Developed and provided by D. M. Bowman, 
Inc. 

 
11. Driver Safety Performance Record.  Developed and distributed by Jim York of 

Zurich Services Corporation ((jim.york@zurichna.com) and provided by the 
Truckload Carriers Association (TCA) as part of a Truckload Academy guide on 
Controlling Accident Costs (www.truckloadacademy.org). 

 
12. Performance Coaching job-aid.  Developed and distributed by Jim York of Zurich 

Services Corporation ((jim.york@zurichna.com) and provided by the Truckload 
Carriers Association (TCA) as part of a Truckload Academy guide on Controlling 
Accident Costs (www.truckloadacademy.org). 

 
Accident Investigation 
 

13. Sample Post-Accident Questions.  Developed by Contract Freighters, Inc., and 
provided by the Truckload Carriers Association (TCA) as part of a Truckload 
Academy guide on Implementing an Award-Winning Safety Management System 
(www.truckloadacademy.org). 

 
Safety Incentive Program 
 

14. Safe Driving Awards.  Program description and award schedule.  Developed and 
provided by D. M. Bowman, Inc. 

 
Vehicle Inspection 
 

15. Getting Ready for Winter! (& Préparez-vous à affronter l’hiver!)  Safety poster— 
English and French versions.  Praxair Distribution, Inc. 

     
General—Safety Manager Performance 
 

16. Safety Supervisor “Report Card.”  Developed and provided by D. M. Bowman, Inc. 
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Abbreviations used without definitions in TRB publications:

AASHO American Association of State Highway Officials
AASHTO American Association of State Highway and Transportation Officials
APTA American Public Transportation Association
ASCE American Society of Civil Engineers
ASME American Society of Mechanical Engineers
ASTM American Society for Testing and Materials
ATA American Trucking Associations
CTAA Community Transportation Association of America
CTBSSP Commercial Truck and Bus Safety Synthesis Program
FAA Federal Aviation Administration
FHWA Federal Highway Administration
FMCSA Federal Motor Carrier Safety Administration
FRA Federal Railroad Administration
FTA Federal Transit Administration
IEEE Institute of Electrical and Electronics Engineers
ITE Institute of Transportation Engineers
NCHRP National Cooperative Highway Research Program
NCTRP National Cooperative Transit Research and Development Program
NHTSA National Highway Traffic Safety Administration
NTSB National Transportation Safety Board
SAE Society of Automotive Engineers
TCRP Transit Cooperative Research Program
TRB Transportation Research Board
U.S.DOT United States Department of Transportation
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