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FOREWORD

This report is presented to the Insurance Institute for
Highway Safety by the Highway Safety Research Institute, The
University of Michigan, as the final result of their "Agree-
ment for a Definition Study for a Program of Highway Safety
Research for the Automobile Insurance Industry," dated April 2,
1968.

The study was performed over a period of four months, and
was accorded priority attention at HSRI because of its poten-
tial importance to the national highway safety program. Seven-
teen members of the HSRI staff contributed to the study which
was designed to take maximum advantage of expertise previously
developed.

A large number of consultants also participated to lend
a broad viewpoint to the report. Particular mention is given
to Dr. Stanley Schuman of the Department of Epidemiology, The
University of Michigan; Mr. Gordon Sheehe, Director of the
Highway Traffic Safety Center, Michigan State University;

Dr. George Briggs of the Department of Psychology, Ohio State
University; Dr. Frazier Damron of the School of Education,
The University of Wisconsin; and Dr. John Senders of the De-
partment of Psychology, Brandeis University.
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were fewer and less critical in the other areas--roadway (6),
pedestrian (3), physical environment (4), social environment
(7), and highway services (10). The latter two areas have
been recognized as such only recently, and their gaps reflect
very broad requirements. The composite list of research gaps
provided the key link between the two phases of the study.
Another task performed during the first phase was a
review of existing and potential methods of organization of
highway safety research, as presented in section 4. Five
types of organization were considered: universities, research
firms, government agencies, industry, and foundations. Possible
organizational forms within these basic types were also
considered, e.g., multidisciplinary institutes, departments,
individual consultants. The organizational role of IIHS in
the research program was examined, and a few examples of
overall organizational forms were derived.
At the end of the first phase of the study, the existing
situation in highway safety research had been reviewed and
analyzed sufficiently to set the stage for future projections
of research that could be supported advantageously by IIHS.
The first step in these projections was an anlysis of
the research program goals of IIHS, as presented in section
5. The goals were carefully examined in the light of HSRI
experience, and were found to be complete, objective, and
reasonable. Therefore, it was determined that the IIHS goals
would serve ideally as a basis for evaluation criteria in
assessing potential research programs. As a result of the
goals analysis, a set of criteria was derived, as follows:

1. Amount of knowledge produced

2. Uniqueness of knowledge produced

3. Use of insurance industry data

4, Relative benefits to the younger population
5. Cost of research

6. Use of demonstration projects

7. Applicability of new knowledge to implementation
programs

8. Potential for near-term implementation programs

9. Potential for early effectiveness of implementation
programs

10. Relative cost for suggested implementation programs



11.

12.

13.

Effect on the public image of the automobile insurance
industry

Appropriateness of organizational form

Flexibility and adaptability

In section 6, twelve alternative program plans are
presented for research in highway safety. The research themes
listed below for these twelve alternatives were selected from
the lists of research gaps derived earlier.

l.

2,

12,

Improved Methods of Response to Highway Accident
Injuries

Reduction in the Traffic Accident Involvement of
Young Drivers

The Effectiveness of Legal Sanctions in Highway
Safety

Methods of Evaluating Highway Safety Implementation
Programs

Optimum Location and Design of Fixed Roadside Objects
Public Policy and Highway Safety

Reduction in the Role of Alcohol Misuse in Traffic
Accidents

Risk Taking in Driving Behavior

Improved Methods of Driver Education
Basic Understanding of the Driving Process
Reduction in Losses Due to Vehicle Damage

Influence of the Social Environment and Public
Information on Driver Behavior

As a basis for evaluating and comparing the twelve re-
search alternatives, brief program plans were synthesized

for each.

Included were detailed objectives, descriptions

of research areas and techniques, listings of subprojects,
organizational recommendations, and estimates of required
manpower, scheduling, and costs.

- Section 7 presents the evaluations of the alternative
program plans. In the first step, numerical ratings were
derived for each of the twelve alternative plans on the




basis of each criterion. From the consensus ratings of a
team of five evaluators, a tentative order of preference of
the alternatives was established. The list of research
themes given above was arranged to indicate this order of
preference.

Following objective evaluations, a final selection
committee began the job of subjective evaluation. Alternatives
were eliminated one by one until only the young-driver theme
remained. The basic reasons for this choice were a positive
effect on public image of the industry, good implementation
potential, and strong relationships to several of the other
alternatives, i.e., risk-taking, legal sanctions, and social
environment effects. Thus, while it is recommended that the
program theme focus on the young driver, it is felt that the
added benefits of interrelationships with certain parts of
other alternatives should also be included.

Details of the recommended program plan are presented
in section 8. The title of the program is The Young
Driver Research Program, and its objective is to reduce the
traffic accident involvement of young drivers. In addition
to investigations into the unique characteristics of young
drivers and techniques for modifying them, the program would
cover those aspects of risk taking, legal sanctions, the
social environment, alcohol misuse, and driver education
which have a particularly strong effect on the young driver.

The potential effectiveness of this recommended plan
is great because of the poor record of young drivers (on
the average) which exists at present, and their greater
opportunity for improvement. The potential in man-years of
life saved is obviously greater for young drivers. If the
techniques developed from research are effective, their im-
pact may be seen statistically before the end of the program.
Meanwhile, the image of the insurance industry will be enhanced
by sponsorship of this program at least as much as any other
because of the high proportion of direct, beneficial influence
of individual policy holders in the driving population.

The program plan is presented for a period of ten years,
with an average annual cost of about 1.4 million dollars
for the first three years. The recommended organizational
form is a large multidisciplinary research organization in a
university setting, with moderate use of subcontracts and
establishment of several independent professorial chairs.

Conclusions of the program definition study are pre-
sented in section 9. The status of highway safety research
is uncoordinated, inadequate, and minimally applicable. The
area of driver behavior research is the most critical. Re-
search gaps exist also throughout the other areas: vehicle,
roadway, pedestrians, physical environment, social environment,
and highway services. A system approach is needed for the
whole field. Many different organizational forms are appro-
priate for highway safety research, but university institutes




and research firms are best. Either of these two should
perform the program management for the IIHS program, and
several subcontractors should be employed. Technical re-
cruiting would be a problem of a large program within IIHS.
Technical liaison between IIHS and the contractor would be
important. A ten year program at one million dollars a

vear is a minimum for desired results. Programs on injury
treatment, young drivers, legal sanctions and implementation
evaluations appear attractive. Research on the young driver
provides great opportunity for improvement and man years of
life saved. A Young Driver Research Program of 10 years at
14 million dollars would be best for IIHS sponsorship. The
organization should be a multidisciplinary institute at

a university. Professorial chairs should be established.
Community laboratories and a data facility are essential to
the Young Driver Research Program. Insurance data could be
used for the research if improved in scope.







1. INTRODUCTION

This report presents the results of a program definition
study in highway safety research, including recommendations
of a specific program plan to the automobile insurance in-
dustry. The recommended program plan represents the final
step in analyses aimed at selecting the research plan most
deserving of industry support. The purpose of the report is
to describe the recommended research plan and to justify its
selection by summarizing the analyses.

1.1 OBJECTIVES OF THE PROGRAM

The concept of a large, comprehensive research program
in highway safety was conceived by the automobile insurance
industry in response to growing national concern over highway
accident fatalities and other losses, and an awareness of the
potential impact of highway safety on the industry. Thus,
the industry goals for highway safety research, as developed
by IIHS, reflect both the national concerns and industry
concerns in highway safety. Ultimately, these concerns will
be alleviated by action, i.e., the implementation of research
findings in the highway transportation system. It is suggest-
ed that the ultimate desired outcome of industry-sponsored
research is represented by the following action objectives:

1. To reduce the number of motor vehicle accidents,
and resulting deaths, injuries, and damage.

2. To reduce the personal, public, and private
economic losses resulting from motor vehicle
accidents.

3. To establish a positive and respected role for
the insurance industry in the national effort
to improve highway safety.

1.2 SUBJECT MATTER OF HIGHWAY SAFETY RESEARCH

The subject matter of highway safety can be defined in
terms of the elements and operations of the highway transpor-
tation system and related systems. The highway transportation
system (HTS) is defined as the combination of physical com-
ponents or elements which are essential to the actual move-
ment of people and goods in the highway traffic process.

The subsystems of the HTS are : (1) drivers, (2) vehicles,

(3) roads (including all stationary auxiliary devices), and
(4) pedestrians. The phases of HTS operations are: (1) con-
ditioning (preparation for normal-mode functioning), (2) traf-
fic (actual normal-mode functioning of HTS elements), (3)
accident initiation, (4) collision, and (5) post-accident
phases. Normal-mode functioning of the HTS occurs in phase 2,
the traffic phase of operations.



The systems related to the HTS are defined as follows:

1., The Physical Environment. The composite of physical
entities and phenomena which surround the HTS in its normal
modes of operation.

2. The Social Environment. The aspects of the organiza-
tional system of society, as a whole, which influence the HTS.

3. The Highway Services System. The auxiliary services
which facilitate use of the highways in emergencies and for
purposes other than normal operations.

Detailed component listings of these seven subsystems and
systems are given in Appendix 1.

The subsystems and systems may be related to the phases
of operation by means of the subject matter framework or
matrix shown in Table 1-1. All but four of the 35 cells in
the matrix are marked, indicating that most of the potential
interrelationships are pertinent subject matter in the field
of highway safety. The entries in a given cell of the matrix
are abbreviations for systems which affect the system/phase
relationship corresponding to that cell. These entries
constitute a third dimension to the matrix, which is useful
in the study of interactions among elements of the various
systems. The block diagram of Figure 1l-1 also indicates the
system interfaces.

1.3 STUDY APPROACH

The study was conducted in two phases. The first phase
dealt with a review of the existing situation in highway
safety research, including research areas studied, research
techniques employed, organizational forms and resources.

The second phase dealt with the synthesis and evaluation of
alternative program plans, and the final selection of one
preferred plan. The key link between the two phases of the
study was the identification of research gaps which exist

in the current state of the art and the use of these gaps as
themes for the alternative plans.

The major effort during phase 1 depended upon literature
searches and bibliographic material in the various special
areas of highway safety research dealing with the driver,
vehicle, roadway, and other elements of the system. Inter-
faces among these elements were recognized so that no impor-
tant research areas would be missed. Finally, brief reviews
of the status in each area were prepared, including the
research gaps.

In phase 2, the approach was to translate the research
gaps into basic themes for new programs, to expand the themes
into alternative program plans, to evaluate and compare the
alternatives by means of a rating methodology, to select one
basic theme for final recommendation, and to synthesize the
details of a program based on this selected theme.



yoaeasoy L319yes ABMUSTH JOF

jfaiomeuead J933eN 309fgqng “I-T 919BlL

diysuorleioax aseyd/wolsAs USAT3 99U} 3109JF8 UYITya

swolsAsS JI9ylo 931BOTIPUT XTIJI}BW 9Y} JO SIISO UT SSTJIAJUH 930N
qs ¢ ad ad as ‘ dd (SH) s®oT1AJISg
d‘a‘A‘a d‘da‘A‘a d‘a‘A‘a LAemySTH
SH SH‘dAd (IS) IUSWUOITAUZT
d‘d4‘A‘a d‘a d‘9‘A‘a 1e1208
SH SH SH‘dS SH*dS (dd) 7FUSWUOITAUF
‘A A qA A A TeotTsiud

SHAS‘Ad SH‘Ad SH‘Ad ‘¥s SH dAd ‘ds SH HS‘dAd
a‘d‘a A d°A‘a dA‘d d4°A‘a (d) suetalseped

SH HESs ‘Ad ad SH ‘dd HH‘AS ‘ 3d
A A A A (4) speod

SHAS ‘Ad SH‘Ad SH‘Ad SH‘dd SHHS ‘dd
q a‘a a‘a q‘a a (A) SOIOTUSA

SH dAS ‘dd SH‘"ad SH‘Ad ‘dS SH‘dAd ‘IS SHAS ‘dd
d‘d‘A A dfd‘A dfd‘A dfd‘A (a@) saeaTad
swo 1 sAS

JUSPIOOY UOT3eIITUI

3sod °G UOTSITIIOD ¥ JUSPIOOY ¢ OTIFeIL °Z SUTUOT3TPUOD °T soseyd




swo31sAg pojeiay pur (SLH) wo3lsdAg uorjejIodsuray,
Aemy31H °9y3z Jo wea3erd oold °“I-T 2an3tdg

»

> SHOIAYHAS
AVMHDIH >

NVINISHAZd [
v \ 4

; , INTHUNOY TANT
ATOTHAA YAATHA RontA

* a

|

A 4

INIANOUIANH
> TVOISAHd

10



2. STATUS OF HIGHWAY SAFETY RESEARCH

The major task during the first phase of the program
definition study was a review of the status of highway safety
research. The review was conducted by a team of specialists
assigned to the seven system areas mentioned in the Intro-
duction, i.e., the driver, vehicle, roadway, pedestrian,
physical environment, social environment, and highway services.
This task was the longest one in the entire study, and it
provided the essential basis for all of the succeeding tasks.

Because each of the seven areas interacts with all the
others in terms of operations of the highway transportation
system or adjunct operations, most research in highway safety
deals with at least two of the areas, or systems. For example,
research on traffic control signs deals with both driver vision
and roadway location and design; and research on vehicle hand-
ling deals with both vehicle performance and driver skills.
Therefore, many of the research projects to be reviewed could
logically be categorized in two or more of the seven areas.

In order to avoid duplication in the types of research review-
ed in each area, the interfaces among the seven systems were
defined and assigned to certain areas as described in Appendix
2.

The research status reviews were conducted in the manner
of literature searches, covering information at the Highway
Safety Research Institute Library and other public sources.
The purpose of the reviews was to determine the general situa-
tion or status of highway safety research so that areas in
which research is lacking could be clearly identified as "re-
search gaps."

In order to determine the precise status of highway
safety research, a state-of-the-art review would be required.
However, the great magnitude of such a review precluded its
feasibility in this study. Instead, specialists were relied
upon for their continuing awareness of current research in
their fields, and their informed ability to select a manage-
able number of research reports from the available material
for review. Thus, though some minor aspects may have been
omitted, it is felt that the general situation in each area
has been well covered.

One approach considered was an attempt to update a pre-
vious state-of-the-art review, "The State of the Art in Traffic
Safety, A Critical Review and Analysis of the Technical Infor-
mation on Factors Affecting Traffic Safety" (Arthur D. Little,
Inc., June 1966). It is certainly the best review of the
field yet produced, and perhaps the only one which adequately
defines parts of the state of the art. Nevertheless, in spite
of its large magnitude, it fails to discuss several of the
pertinent system/phase relationships defined earlier in
Figure 1-1, and it fails to point out the need for further

11



research in other areas. Therefore, it was not used as a
basis for updating. On the other hand, many of its refer-
ences were used and the complete set of over 1800 references
is being obtained by HSRI.

Because of the very large mass and highly technical
nature of the data compiled in the research review, it has
been placed at the end of the report (Apendix 3). However,
an overview of the status of highway safety research can
be summarized briefly as follows:

1. The Driver -- This area has received more attention
than any other throughout the history of highway safety
research, but the research findings have been less substantive
because of the complexity of the problem. Most of the re-
search on driver behavior has been conducted at the universi-
ties, largely by independent researchers. Primary emphasis
has been on sensory-perceptual processes and personality
mechanisms influencing driving behavior.

2. The Vehicle -- This area has been covered very
heavily by the automobile manufacturing industry, although
the research findings are only partially released for publi-
cation. Government support for research in vehicle safety
has grown in the last two years, and it is the primary in-
terest of the National Highway Safety Bureau. Specific
progress has been achieved in tire research, passenger re-
straints, interior injury mechanisms, door latches, and
other minor factors relating to vehicle design.

3. The Roadway ~- Research on roadway safety factors
has been done in the past by various federal and state
agencies. Often it has been an incidental aspect of re-
search oriented toward new roadway design concepts which
develop in an evolutionary way. However, results dealing
with pavement surfaces and highway geometrics have been
impressive. Results dealing with adjunct features such as
signs and signals have been too constrained by conventional
approaches.

4, The Pedestrian -- In this area, research has dealt
with observed accident statistics rather than behavioral
experimentation. The young, the aged, and the intoxicated
have been identified as problem pedestrians, but little has
been done to understand why.

5. The Physical Environment -- Weather factors have
been identified fairly comprehensively with regard to their
potential effects on traffic accidents. However, the
solutions appear to be completely encompassed by vehicle
and roadway factors. ‘

12



6. The Social Environment -- The area has been recog-
nized only recently as a major system related to highway
transportation safety. Past research in the area has been
uncoordinated, e.g., independent studies in driver education
and traffic law enforcement, and results have been very
inconclusive. Research on sociological factors, while
sketchy, has shown its potential importance.

7. Highway Services -- This area, also, has been
recognized only recently. Primary studies have been on
treatment of injuries and ambulance services. The results
have been instrumental in suggesting a systems approach.

A general assessment of the status of highway research
is that past results have been uncoordinated and only
partially applicable, that research in driver behavior has
been the most prolific but the least substantive, that re-
search on the physical factors has kept pace with designs,
that research in social factors and highway services shows
great potential, and in summary, that the overall research
status is not adequate for the current needs in highway
safety.

In the future, highway safety research will be guided
primarily by the leadership of NHSB. Two points are
especially critical: (1) leadership in the use of the
systems approach for highway safety research, and (2) leader-
ship in expanding and coordinating research on driver be-
havior.

The final result of the research status review =-- a
listing of current research gaps =-- is presented in the
next section.

13






3. THE NEEDS IN HIGHWAY SAFETY RESEARCH

In the preceding section, the current status of nighway
safety research was reviewed in order to define the foundation
upon which future research can be based. 1In some areas the
foundation is solid and meaningful, while in other areas it is
vacuous. The purpose of this section is to define the areas
of the research foundation which are lacking both in content
and in quality.

Two aspects of the needs in highway safety research are
presented. One -- the research gaps -- provides the key link
between the two phases of the study. The other aspect is an
indication of the research needs expressed by practitioners in
highway safety implementation programs.

3.1 RESEARCH GAPS

The current research gaps in highway safety research have
been compiled for each of the seven system areas previously
defined. The composite list presented below is limited to those
highway safety research areas which represent the most critical
questions of the future, in the context of a nationally coordin-
ated systems approach.

The Driver

l. Lffects of alcohol consumption on drivers and driving
performance
2. Reasons for overinvolvement of young drivers in
traffic accidents
3. Improved methods of driver education
4. Effects of driver vision capabilities on driving
peérformance
5. The role of nonvisual sensory cues in udriving
6. Effects of social influences on driver attitudes,
motivations, and personality
7. Effects of basic attitudes, motivations, and
personality on driving behavior
8. Basic understanding of the driving operations,
task requirements, sequences, and interrelationships.
9. Basic understanding of human driving skills, vehicle
handling performance, «nd man-machine interfaces
10. Emergency driving operations
1ll1. Reasons for risk-taking in driving and means for
reduciing risk-taking
12, Basic understanding and applications for the decision-
making process in driving
13. Knowledge of the kinds of information needed by
drivers in traffic
14. Knowledge of the means and content of public infor-
mation most effective in improving citizens' driving
behavior
15. Effects of various enforcement techniques on driving
behavior.
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16.

17.
18.
19.
20.

Effects of various regqulations and legal sanctions
on drivers' attitudes

Improved methods of driver licensing and testing
Effects of drugs on driving behavior

Effects of fatigue on driving performance

Basic understanding of injury mechanisms in highway
accidents and resulting trauma

The Vehicle

lo.
11l.
12.

13.

Basic understanding of vehicle control operations
requirements, sequences, and interrelationships
Determination of explicit, objective measures of
vehicle dynamic performance

Improved interior design of vehicles to minimize
passenger injuries

Improved methods for passenger restraints

Knowledge of the dynamic effects of braking perfor-
mance

Knowledge of tire deformation mechanics near friction
limits

Effects of time, aging, deterioration, and operation-
al wear (degradation) on vehicle components and per-
formance

Knowledge of vehicle damage mechanisms

Knowledge of energy-absorption materials and struc-
tural designs to minimize transfer of impact energy
to passengers

Knowledge of design techniques to minimize vehicle
damage in a collision

Knowledge of techniques to minimize cost of vehicle
damage repair

Effects of vehicle design on passenger comfort in
terms of position, temperature, and vibration
Improvements in viewing limitations of vehicles

The Roadway
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Improved friction characteristics of roadway surfaces
for minimizing vehicle skidding

Improved illumination and delineation of roadway sur-
faces by passive and active means

Basic understanding of the effect of intersection
design on traffic flow and accident causation
Determination of new methods for control of traffic
volume flow and redistribution by automatic means
Basic understanding of the role of fixed roadside
objects on traffic accidents, and means for allevi-
ating the problem

Knowledge of correlation of highway accidents with
types of roadway locations




The Pedestrian

Many of the research gaps in pedestrian safety are
analogous to those for the driver, but are less critical.
Three areas stand out.

Overinvolvement of aged pedestrians in traffic
accidents

Overinvolvement of young children as pedestrians
in traffic accidents

Overinvolvement of alcohol consumption as a factor
in pedestrian accidents

The Physical Environment

1.

Effects of reduced nighttime illumination of the
roadway

Effects of slippery road surfaces due to rain, ice,
and snow

Effects of glare on driver vision

Effects of fog on viewing of the roadway

The Social Environment

1.

S oo Wi
e o o o

Effects of traffic laws on the driver

Effects of police enforcement on the driver

Effects of legal sanctions on the driver

Effects of driver education on the driver

Effects of driving regulations on the driver

Effects of public information on the driver

Impact of social structures and values on the driver

The Highway Services

1.

2.

10.

Methods of reducing the severity of effects of high-
way accident injuries

Better methods of detecting the occurrence of
accidents

Methods of extricating passengers from wrecked
vehicles

Better methods of removing wrecked vehicles from
accident scenes

Methods of semiautomatic law enforcement, e.g., of
speed limits

Improved methods of traffic surveillance

Methods for communications for vehicles in traffic
Improved methods of repair of disabled vehicles
Improved vehicle inspection techniques

Improved methods of highway patrol
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3.2 INFORMATION NEEDS OF HIGHWAY SAFETY PRACTITIONERS

Practitioners of highway safety are defined as those
who create laws, regulations, and policy, prepare implement-
ing programs, administer function, or perform specific actions,
all of which relate to highway safety. The information needs
of these personnel were analyzed primarily from informal dis-
cussions with members of the Michigan State Safety Commission
and officials and administrators within the Michigan Departments
of State, Highways, Police, and Education.

The general categories of practitioners and their major
subcategories include:

Law Makers:

Federal Legislators

State Legislators

Local Boards and Councilmen

Policy Makers:

Secretary of Transportation
State Governors

Secretaries of State
Highway Commissioners
Transportation Commissioners
Safety Commissioners

Administrators:

Federal Highway Administrator
National Highway Safety Bureau
Bureau of Public Roads
Governor's Coordinators

Motor Vehicle Registrars
Driver Examiners and Licensors

Developers and Operators:

Highway Designers and Builders
Highway Operations Managers
Traffic Engineers

Automotive Engineers

Equipment Suppliers

Educators:

State Directors for Education

Educational Institutions

Traffic Safety Teachers

Driver Education Teachers

Professional Highway and Traffic Safety Associations
Traffic Safety Organizations and Councils

18



Enforcers:

State and Local Traffic Police

Transportation Regulators, Inspectors, Investigators
Traffic Court Judges

Medical Service Providers:

State and Local Health Departments
Hospitals

Doctors

Ambulance Operators

The most frequently enumerated categories of information
required by highway safety practitioners were determined
recently by HSRI in its Documentation Center Contract for
NHSB, as follows:

Laws, Regulations, Standards
Technical Data
Administrative Procedures
Operating Techniques
Training Methods
Statistics on:

Accidents

Driver Exposure

Vehicle Mileage

Traffic Volumes

Population

Costs

Resources

Performance
Public Attitudes and Response
Program Analysis and Evaluation Techniques
Forecasts
Reporting Requirements and Techniques
Periodic Reviews, Summaries, State-of-the-Art Reports
Research in Progress
Current Activities of Others in the Field
Directories of Organizations and People
Speech and Brochure Material
Services and Aids Available

The normal and preferred formats for transmitting infor-
mation requirements to highway safety practitioners include:

Newsletters
Bulletins
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Lists

Guides

Synthesized Summaries
Survey Reports

Handbooks

Manuals

Reference Books

Document Lending Services
Audio-Visual Material

Naturally the many pracitioners have varying information
requirements. However, much of the needed information depends
on successful highway safety research. But to be useful the
information generally has to be up-to-date, timely, and
synthesized in a form that is understandable to intelligent
laymen and readily applicable.

Surveys indicate, however, that practitioners seem to
be inarticulate about describing their information needs or
are vaguely aware of what needed information is available
and where to find it. Therefore, user rates of existing
information systems are low. Those who know what they want
complain that the information available is not screened for
essentials, is out-of-date, or arrives too late to be of use.

At times there is a wide gap between researchers and
practitioners. It has been charged that many highway safety
researchers work in a vacuum on isolated problems and fail
to consider the whole problem, and that some practi-
tioners feel that researchers often try to disprove imple-
mented program results rather than evaluate them. Legis-
lators in particular are continually overwhelmed by vast
quantities of undigested or unsynthesized informa-
tion, often have little dialogue with researchers, and don't
always understand researchers and their programs.

An exception to the generally weak communications pre-
vailing among highway safety researchers and practitioners
is in the area of highway engineering and construction, prim-
arily because of the close fraternity that exists among the
professionals who constitute the membership of the American
Association of State Highway Officials, the Highway Construc-
tion Industry, the Bureau of Public Roads, and the Highway
Research Board. Even within this information system weak-
nesses are recognized, but serious attempts to eliminate
them are being made by the Highway Research Board via a
contract under the National Cooperative Highway Research
Program to synthesize existing information on important
highway problems.

The National Highway Safety Bureau, aware of the short-
comings in furnishing information requirements to highway
safety practitioners, has funded studies to determine users
and their information needs and to recommend solutions. The
Highway Safety Bureau has instituted its own Information and
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Documentation Center which so far exists primarily as an in-
house service and does not fulfill all user needs.

The IIHS newsletter, Status Report, also serves an
important function in fulfilling practitioners needs. This
kind of service should be continued and expanded.

To fulfill the ever growing information requirements of
all practitioners of highway safety, it is urgent that a
National Traffic Safety Documentation Center be established.
The principal functions of this Center should include:

Serving as a single point of access to all highway
safety information

Formulating a Highway Safety Thesaurus of concepts,
subjects, terms, nomenclatures

Issuing periodic newsletters

Providing definitive, authoritative, federally sponsored

and approved state-of-the-art reports and critical
reviews

Maintaining a universal personality-organization-facility

file.
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4, HIGHWAY SAFETY RESEARCH ORGANIZATION

Research in highway safety may be done in five organi-
zational categories, as follows:

1. Colleges and universities

2. Research and consulting firms

3. Government agencies

4. Industrial organizations

5. Foundations, associations, and societies

This section indicates the extent to which these organi-
zational categories have been used in the past for highway
safety research, and indicates the organizational forms that
might be used in the future.

4,1 EXISTING HIGHWAY SAFETY RESEARCH ORGANIZATIONS

A survey of highway safety research reports was conduct-
ed with a sample of documents in the HSRI Library in order to
correlate research with organizational type. From a random
sample of 135 documents, 47 of them (35%) were prepared at
colleges or universities. This number was approximately
twice as many documents as prepared by either government
agencies or research firms. Foundations and industries pro-
duced only about one third as many documents as the colleges
and universities. Results of the survey (see Appendix 4)
identify the centers of excellence in highway safety research.

Although the sample number was only about 2.5% of the
HSRI collection, it was enough to validate the results. Thus,
colleges and universities appear to be the type of organization
in which the largest amount of highway safety research is done.

4,1.1 COLLEGES AND UNIVERSITIES. Until about three
years ago, there were only about three or four large research
institutes for highway safety research at the universities.
There were also a few small research projects related to high-
way safety within academic departments. However, most of the
work was done by individual professors doing research in addi-
tion to teaching. Thus, there are two basic types of organi-
zations for highway safety research at colleges and universi-
ties: the staff organization; and the diverse approach where
work is spread around campus. The staff organization, whether
in an institute or academic department, is the only feasible
approach for a true program,

Within the past three years, several new research centers
or institutes for highway safety research have sprung up in
the universities. These groups are now doing the bulk of the
highway safety research at the universities. In general, the
centers and institutes are fairly large and they emphasize
interdisciplinary programs. Their support comes from endow-
ments, grants, and government contracts.
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Colleges and universities, because of their teaching
departments, research institutes, and laboratories, have
traditionally been the pioneers in basic research. Even so,
in some fields, such as engineering, their work is often
directed toward the solution of particular problems. In
performing this work they are dependent upon a wide variety
of sponsors for financial support.

A unique feature of educational institutions is that
they often are able to enlist the support of competing in-
dustries or companies in conducting research in a single area.
Another strong point is their ability to draw upon a wide
variety of disciplines represented on their staffs and
facilities.

4.1.2 RESEARCH AND CONSULTING FIRMS. Research
and consulting firms (profit, non-profit, private, quasi-
bublic) are quite prolific in the field of highway safety.
Although they have organizational structures much like
industrial firms, they deal not in products, but rather in
applying basic knowledge to practical problems. These firms
may be large or quite small but they are usually specialists
in one or more related fields. Their functions range from
science and technology to management and business analysis.
Like universities, they delve into basic knowledge, though
in many their primary direction is in applications. Most
of the highway safety research done by private firms is sup-
ported by government contracts, and therefore they are faced
with a continuing competitive problem of obtaining new contracts.

4.1.3 GOVERNMENT AGENCIES. The role of government in
highway safety research is fundamentally one of financial
sponsorship. However, there is a great deal of self-sponsored
research being conducted within the government agencies ‘
themselves.

Of most recent importance is the National Highway Safety
Bureau and the funds that it has available to initiate research.
Until the establishment of NHSB, the federal government's
support of highway safety research was on a small contract or
grant basis directed at solving a variety of rather diverse
problems. Financial support from state governments has also
been small and directed at solving specific problems raised
by a highway department or public safety department. The
NHSB has been formed with a legislative mandate to attack
highway safety on a coordinated basis. Nevertheless, other
government agencies will continue to be involved.

4.1.4 INDUSTRIAL ORGANIZATIONS. Although automobile
industries are very active in highway safety research, much of
their work is proprietary, and not published for open use.
Therefore, the true magnitude of their research is probably
not evidenced by the survey. Industries are product-oriented,
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and therefore their research is directed at a limited realm
of highway safety. However, their research is often covered
by overhead. Some of their research branches also compete
for government contracts in highway safety.

4.1.5 FOUNDATIONS, ASSOCIATIONS, AND SOCIETIES. Foun-
dations and similar organizations (e.g. ASF, AASHO, and SAE)
are basically sponsors or promoters of highway safety research
or implementation programs. Sponsorship may be manifested
either by providing whole or partial funding to research
organizations or by initiating programs through cooperative
participation of the foundation's supporting members. More-
over, some of these organizations are prepared to conduct
research themselves. The financial support offered by these
organizations is usually not great and the research programs
undertaken are usually small in scope. On the other hand,
demonstration or implementation programs, supported by such
organizations in cooperation with other agencies, are often
nationwide in scope. Appropriate foundations and societies
are often related to the automobile or highway construction
industries and they sometimes derive their support directly
from the industries. Membership dues also contribute to
modest amounts of research in the technical societies.

4.2 POTENTIAL ORGANIZATIONAL FORMS

Each of the five types of organizations may be utilized
to some extent in carrying out a large-scale highway safety
research program. However, some are more versatile and
flexible than others. To illustrate, the operational require-
ments of such a research program can be broken down into a
hierarchy of functions, such as:

1. Undertaking the entire research program

2. Undertaklng management and technical coordlnatlon
of both in-house and subcontracted efforts

3. Undertaking technical coordination of subcontracted
activities (no in-house research)

4, Undertaking subcontracted research projects only

The capabilities of various organizational types (and their
major subelements) may be related to thie hierarchy, as shown
graphically in the chart of Table 4-1.

By applying various constraints to the chart, it is
possible to select the appropriate organizational form, or
combination of forms, for a given need. For example, if
ITHS prefers to have the entire program performed within
one outside organization, the choice of a type of organization
is quite broad (only foundations are eliminated). If, in
addition, possible conflicting interests are to be avoided,

25



9¢

Organizational Forms,

TABLE 4-1

Types, and Scopes

Type

Form

University

Research
Firm

Government

Industrial
Firm

Foundations,
Associations,
etc.

Large, interdisci-
plinary research
institute

Medium, specialized
research center

Large Program or
Department

1,2,3,4

Medium Program or
Department

Small Project or
Department

Individual
(Consultant or
Professor)

Scope: (1)

Entire Research Program

(2) Overall management and some research
(3) Overall management only
(4) Subproject research only




then large industrial firms and government agencies would
probably be eliminated. Thus, based on two restraints

(whole program and nonconflicting interests) the choice

is narrowed to universities and research firms. If

another desire is to ensure that the program will command
frequent attention from the top executive personnel,

the choice is narrowed to a large, interdisciplinary research
institute at a university versus a large program organization
or staff department in a research firm.

Another possibility fulfilling all of the constraints
in the preceding example is the establishment of an in-house
research program at IIHS. Such a program could be organized
within the present IIHS structure, or it could be established
in a separately incorporated subsidiary of IIHS, either newly
created or purchased.

A second example is the case where IIHS specifically
prefers the program to be conducted by a large number of
organizations. The first decision, then, is to select the
organizational form for the overall management of the program.
Some organizations would accept the management job only if
they were also to perform a good sized share of the research
and others might accept only the management job. Assuming
either is acceptable, the choice of management form would
depend on the feasibility of subcontracting to various other
forms. Although the potential relationships among various
organizational forms for subcontracting purposes are not
shown on the chart, it should be assumed that there would be
some obstacles to certain combinations. These would come
about due to various competitive aspects and conflicts in
goals. For these reasons, it again appears that universities
and private research firms would be the best choices for an
overall management organizational form.

A final example is the case where IIHS chooses to perform
the overall management job itself. Possible conflicts with
subcontractors is avoided, though there might be reluctance
of contractors to cooperate if the various results of research
were fully coordinated. It is desirable to have full coordin-
ation, and yet it would not be fair to disclose interim re-
sults among certain contractors with conflicting interests.
The magnitude of the coordination job would be difficult for
ITIHS because of the large technical staff that would be needed.
Recruitment of the staff would, of necessity, be gradual in
the first few years, which would mean a more lengthy planning
phase than necessary.

Simple organization charts for these three examples are
given in Figures 4-1,4-2, and 4-3.

Regardless of the organizational form chosen, it is
important that the functions of the organization do not
become too formalized or cumbersome. Many new management
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Figure 4-1. Organization by Single Contract
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the IIHS public relations staff would probably be increased

to handle a larger flow of information to the media.
Regardless of the role which IIHS chooses to adopt,

it is clear that the magnitude of the research program,

compared to previous IIHS implementation support, will

change the balance of IIHS interests impressively. 1In fact,

the research program could become a leading influence in

changing the organizational structure of IIHS, and its

role in our society.
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5. THE GOALS FOR HIGHWAY SAFETY RESEARCH

In the Introduction the objectives of the automobile
insurance industry were postulated in terms of the results
of implementation programs which might follow from industry-
sponsored highway safety research. In summary, these ob-
jectives are:

l. To reduce accidents, deaths, injuries, and damage
2. To reduce economic losses
3. To enhance the image of the industry

The research program goals produced by IIHS provide
a more detailed outlook on these objectives. The IIHS
goals pertain to the highway safety research which pre-
cedes implementation, but they all relate to the ultimate
objectives in a basic, complementary fashion. From the
original IIHS statement, the goals have been separated,
paraphased and condensed as follows:

l. To contribute to knowledge of the highway
accident process
2. To contribute to the national strategy in
highway safety
3. To create and support a scholarly program in
highway safety
4. To ensure a long-term, coherent program
5. To provide a basis for implementation of pro-
grams to correct highway safety problems
6. To encourage action in both the public and
and private sectors
7. To estimate the effect of early action on the
automobile insurance industry
8. To complement other highway safety activities
9. To conduct the program in the national interest
10. To produce the largest possible benefit to the
public and the industry
11. To produce knowledge of value to the industry
in considering its own problems
12. To suggest industry responses to future problems,
in both the near future and the long term
13. To make use of industry sources of information
applicable to highway safety
14. To focus on efforts which do not duplicate other
programs, i.e., the driver
15. To produce interrelated results

These goals have been reviewed carefully, and the general
assessment 1s that they are very complete, objective, and rea-
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sonable. As a basis for research in the private sector,
they are highly responsible and responsive to the needs
of a national effort in highway safety. They indicate

a desire on the part of the industry to cooperate with
all other programs in highway safety research, both cur-
rent and future. Although there are some precedents for
private sponsorship of specific research in this field,
very little of it is so logically founded or freely in-
tended for the public domain. Further, the previous
private research has never occurred in the large magni-
tude proposed by IIHS. For this reason perhaps, the
federal government has not prepared guidelines for pri-
vate participation on a truly complementary basis. The
IIHS goals take a large step toward the creation of such
guidelines. They represent a most significant gesture
on the part of the private sector, and they should have
a striking influence on the national highway safety pro-
gram. In particular, it is felt that the National High-
way Safety Bureau will come to recognize the serious
intent on the part of the industry, and they will surely
accept the challenge to make use of the proffered re-
sources in mutually beneficial ways.

The research goals serve two purposes. They serve
as guidelines for the synthesis of industry-sponsored
research programs plans, and they also provide a basis
for criteria which can be used to evaluate the potential
of suggested plans. Both purposes were served in this
study.

While the use of goals as guidelines was informal
and unstructured, the derivation and use of goals was
quite analytical and objective in nature. The first
step was to categorize each of the goals under each of
the three basic objectives. Some goals related to more
than one objective. The goals were translated into
evaluation criteria and expanded into concise details.
For instance, the criteria on effectiveness of a program
in producing accident-process knowledge included amount,
applicability, uniqueness, and validity criteria. The
total list of possible criteria was then analyzed for
duplications and overlaps. The final list of criteria
for evaluation of alternative program plans is as
follows:

1. Amount of knowledge produced
2. Uniqueness of knowledge produced

3. Use of insurance industry data
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10,

11.

12,

13.

Relative benefits to the younger population
Cost of research
Use of demonstration projects

Applicability of new knowledge to implementation
programs

Potential for near-term implementation programs

Potential for early effectiveness of implementation
programs

Relative cost of suggested implementation programs

Effect on the public image of the auto insurance
industry

Appropriateness of organizational form

Flexibility and adaptability
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6. ALTERNATIVE PROGRAM PLANS

This section contains descriptions of the twelve alter-
native program plans which were synthesized for comparison in
the evaluation process. The themes for the program plans
were developed from the listing of research gaps presented
in section 3. The twelve summaries contain brief statements
of objectives, research areas and techniques, subprojects,
schedule, manpower, and cost.

The choice of the twelve research themes was made by
a special four-man working committee which had monitored the
analysis of the research gaps and had become familiar with
the needs and interrelationships of the gaps. Each member
was already familiar with the general needs in all areas of
highway safety. Consultation was provided by advisory
specialists in several of the areas.

Because of time limitations for synthesizing and evalu-
ating the plans, it was necessary to limit the number of
alternative programs. By screening the list of research
gaps and assessing the possible magnitude of related programs,
a manageable list of potential program titles was derived. The
intention was to synthesize the program plans simultaneously
by means of several research teams working in parallel, con-
centrated efforts over a period of one to two weeks. It was
felt that this approach was essential to project scheduling
so that all plans could be evaluated together. During the early
stages of the synthesis effort, a few programs were combined
and others were added as certain gaps became more apparent.

One program was added later, giving a final total of twelve
alternatives, represented by the program plan summaries which
follow.

Among the guidelines used to develop the program themes
were the need for long-range study and the IIHS suggestions
for program periods up to ten years and costs on the order
of one million dollars a year. Further, it was felt that
many of the themes, in order to be fully and adequately studied,
deserved the total amount of support which could be made avail-
able. Therefore, it was decided to synthesize separate programs
based on each of the selected themes. This was done with clear
realization that the magnitude finally estimated for some of
the programs might not require the full amount of available
resources. Also, it was foreseen that some of the program
themes might eventually be combined because of their inter-
relationships. Nevertheless, it was felt that initial develop-
ment of separate program plans for the selected themes was the
most straightforward approach at the mid-point of the program
definition study, and that it afforded maximum flexibility for
further use of the data.

In order to achieve consistency in the cost estimates for
the twelve alternative programs, a common cost factor was used
in all cases. This cost factor was $30,000, representing the
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equivalent of one man year of professional research effort
and supporting functions. The cost factor is based on an
average salary of $17,000, overhead of 50%, and an additional
25% for the average researcher's share of travel expenses,
clerical support, and special equipment. All of these com-
ponents are included in the salary items of the cost charts
which follow, unless otherwise specified. It is assumed
that programs would be housed in existing facilities owned
by the contractors, and that existing laboratory equipment
would be used for a large share of the experimental needs.
Estimated costs for special facilities such as a driving
test track or computer are added separately.

6.1 THE YOUNG DRIVER

The theme of the program is "Reduction in the Traffic
Accident Involvement of Young Drivers." The problem of over-
involvement among young drivers is well substantiated by acci-
dent statistics, and the general purpose is to alleviate this
problem. The basic concepts of this program plan were devel-
oped by Dr. Stanley H. Schuman of the Department of Epidemi-
ology, The University of Michigan.

1. OBJECTIVES

To describe the unique problems of young drivers in a
detailed manner.

To identify and establish models of the risk factors,
social influences, and other factors involved.

To determine and evaluate ways of modifying and control-
ling young driver behavior.

2. RESEARCH AREAS
Determine all possible factors relating to characteris-
tics of young drivers that might influence their driving
behavior.

Determine which factors are most important in driving
behavior of the young driver.

Determine ways in which factors may combine to influence
his driving behavior.

Determine whether these factors may be affected by new
or changed external influences.

Determine whether changes in external influences can
change a young driver's behavior.
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Determine which changes in external influences have
the most effect on a young driver's behavior.

Determine how changes in external influences may be
brought about.

Evaluate effectiveness of actions to change external
influences, and hence driving behavior.

3. RESEARCH TECHNIQUES

Data collection on young drivers, data storage, program-
ming, data analysis.

Modeling of young driver risk problems.

Case studies, surveys, interview, school studies, family
patterns, school seminars, etc., all in a community
laboratory.

Experiments on advanced-driving test courses.

4. SUBPROJECTS

(1) Establishment and continued administration of a
Community Laboratory.

(2) Establishment and continued administration of a
Central Data Bank.

(3) Series of in-depth analytical studies of young
drivers.

(4) Series of experimental group studies of young
drivers.

(5) Follow-up studies of individual young drivers.
(6) Establish driving test courses.

(7) Driving-course experimental studies.

(8) Demonstration projects.

(9) Evaluation of demonstration projects.
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5. ORGANIZATION

A special subsidiary research center to house and admin-
ister data project, community liaison project, driving
range planners, interview and seminar rooms, experimen-
tal labs, and staff offices. The center could be created
as a new non-profit corporation, or as an adjunct to an
existing or university-related research organization.

University consultants and industry contracts to assist
in establishing program.

University consultants and other contracts to conduct
studies, including fellowships and professional chairs.

Contracts to contruct and operate driving test course.

Consultants and contracts to conduct demonstration eval-
uation projects.

6. MANPOWER

Over 300 man-months of professional research work, pri-
marily by psychologists, sociologists, and data analysts.

7. SCHEDULING

The distribution of man-years of effort on subprojects
over a ten-year period is given in the following chart.

YEAR
‘ 1] 21 3| 4| 51 6} 7} 8| 91{1o0
SUBPROJECTS

Community Lab. 10|10 3| 3| 3| 3| 3} 3} 3| 2
Data Bank 8| 8| 8| 8| 8| 8| 8| 6| 4| 4
In~-depth Studies 3 8110 10| 10
Group Studies 1 4 6 6 6 4
Follow-up Studies 5 3 3 3 3 3
Driving Range 10| 10
Driving Studies 8 8 8 8 8 8
Demo. Projects 4 5 5 5 5 5
Evaluation 3 3 3 3 3
Total Man Years 21 | 27 |35 41| 45| 36 |29 |28 |26 ] 20
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8. COSTS

The total cost over 10 years is $9,675,000 as given in
the cost chart below:

YEAR

1] 2 3 4 5 6 7 8 9 1] 10
COST ITEMS
Salaries pBOK 810/1,050|1,230/1,350/1,080(870}840|780|600
Driving Range 100 100
Demo. 20 50 50| 10 5
Computer 50 50
Total in
thousands of
dollars 680|860{1,150/1,350/1,400]/1,130|880|845|780|600

6.2 RESPONSE TO INJURIES

The theme of this program is "Improved Methods of Re-
sponse to Highway Accident Injuries." It is based on a fund-
amental assumption: If a highway accident victim is severely
injured but not instantly killed, he often suffers various
changes in his vital systems (respiratory, circulatory,
nervous) and associated organs so that death may occur as an
unnecessary secondary result of his injuries, to the extent
that interaction of body defense mechanisms and the direct
consequences of a given injury eventually lead to irreversible
deterioration that could have been prevented by prompt and
appropriate treatment.

Thus it is desirable to develop knowledge of procedures
essential to discontinuing, reducing, temporarily halting,
or reversing the chain of events created by injuries, and to
disseminate this knowledge appropriately to medical, paramed-
ical, and lay groups. A need exists to establish correlations
between injuries, first aid, emergency room diagnosis, clini-
cal findings, operating room reports, post-surgical complica-
tions, laboratory data, and autopsy findings.

According to an AMA brochure, "Suggestions for Community
Action on Emergency Medical Services," January 1968, the or-
ganizational structure at the community level, which must
coordinate all the components of the emergency medical ser-
vices system, must assure citizens...
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That they are being provided with the most up-to-date
methods of first aid and emergency medical care
which can be given by a laymen, an ambulance
attendant, a policeman, or a physician.

That the vehicles transporting them will be the
best staffed and best equipped attainable.

That emergency communications will assure them
timely response when they are ill or injured,
both in discovery and in treatment.

And, finally, that the personnel and egquipment
in their emergency facilities assure them the
highest quality medical care.

Several research projects are presently being implemented
in attempts to improve communication networks, to study the
econonmic feasibility of helicopters, and to provide special
physician teams on the scene of an accident.

Other critical questions already being investigated in
other countries and in several American institutions concern
survival periods and mortality rates for different kinds of
injuries; mortality rate correlations with early or late
therapy, misdiagnosis, and surgical versus conservative
therapy; feasibility of telemetry, advanced communications,
and TV applications during treatment; and delay-minimization
techniques.

A number of other questions exist, to which trauma
surgeons are frequently asked to give answers based only on
observations and without the necessary statistical validaity.
Some of these will develop into the main objectives of this
program:

(a) What are the most frequent causes of death?

(b) How do injury patterns correlate with the ultimate
cause of death?

(c) What are the probabilities of survival given the
condition that injury was sustained in a given
environment (site, time, therapy, etc.)?

(d) What are the clinical parameters whose measurements
can be used as indicators for certain irreversible
conditions?

(e) Wwhat are the real-time sequences of systemic changes

in the human body, given the condition that injury
was sustained?
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(f£) What are the best methods for diagnosis, prevention,
and therapy of serious consequences of injury (such
as fat embolism, shock, circulatory deficiencies
in the brain, anoxia, etc.)?

1. OBJECTIVES

To develop criteria that allow for methodical evaluation
of highway trauma and the whole sequence of events in-
volving the injured patient from post-injury analysis

to final recovery.

To reduce the number of accident victims who die as a
result of their injuries, even though an early response
by a properly equipped ambulance and properly trained
attendants could have prevented death.

To reduce the number of cases that suffer death or per-
manent impairment as a result of actual mismanagement
of the patient in the ambulance or in the hospital.

To produce a valid data bank that will permit the estab-
lishment of priorities to be employed in the emergency
rooms of hospitals. To produce data that will be useful
to suggest areas of research for improved diagnostic
techniques in the trauma receiving hospital and for
initial treatment.

2. RESEARCH AREAS

Autopsy records

Operating room records, medical records, laboratory data

Emergency room diagnosis and evaluation of ambulance
service

Ambulance records (first aid and time elements)

The organization of injury records

3. RESEARCH TECHNIQUES

Knowledge of the morbidity process following highway
injury will be gained by means of studies and data collection
at accident scenes, in ambulances, and at hospitals. A very
detailed reporting procedure must be devised in each of these
areas to provide consistent data among various agencies.

A properly structured training program for improving
paramedical attention at the scene of the accident and during
transportation can develop after (1) autopsy data have statis-
tically validated the claims that are presently made by many
isolated trauma researchers, and (2) interactions among injury,
body defense mechanisms, and systemic deterioration are esta-
blished. Current beliefs about what is important in ambulance
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attendant training programs can be proved or disproved from
the results of applying new paramedical techniques. The ex-
pectation is that there will be a change in the relationships
between various observation vectors after these techniques
are applied.

4,
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SUBPROJECTS

(1) To determine the elements of care at the scene of
an accident and during transportation that will assure
the victim an increased probability of survival, a re-
duction in morbidity of his injuries, or both.

To accomplish this it will be required to record the
description of the injury, of the early care given by
ambulance personnel, the delays involved in getting the
patient to definitive medical care, the emergency room
diagnosis and treatment, surgical procedures, and the
causes of death.

(2) As a result of the frequency distribution of the
data collected in subproject (1), it is possible to plan
new ambulance services, emergency room facilities, and
trauma centers in order to optimize therapy at each of
the stages of the recovery and to minimize the respective
time delays.

(3) A special research team, working in the emergency
rooms of the trauma receiving hospitals, would take blood
samples, conduct laboratory tests for blood gases and

pH spirometer readings, measures of cardiac output by

the dye dilution technique, serial electrocardiograms,
and blood volumes measured through the isotope technique.
This research unit would have several objectives:

a. To feed back useful information regarding the
adequacy of the types of resuscitation that the
rescue workers have provided.

b. To gather the biological data about the effects
of injury on the physiology and metabolism of the
injured patient.

c. To study specific injuries regarding their mechan-
ism and physiologic and metabolic consequences
with regard to gaining a better understanding of
these problems in order that new and better
methods of treatment might be instituted.

(4) A special demonstration project and implementation
activity will make use, on a continuous basis, of the
highly trained and experienced corpsmen when they return
from their tour of duty in Vietnam. Measurement of the




effectiveness of these corpsmen as ambulance attendants
will demonstrate some of the new lifesaving techniques
currently being deployed in Vietnam.

(5) The findings of the preceding subprojects are then
to be applied toward the development of curricula for
training courses for ambulance attendants, and special
trauma courses for physicians in the medical schools.

(6) A micro- and macroscopic autopsy procudure set up
for the specific purposes of this investigation can lead
to new autopsy techniques and to an expansion of autopsy
research as an adjunct of medical research activities.

5. ORGANIZATION

All preliminary planning, design of experiments, and
development of data collection procedures to be carried
out at a research institution which is associated with
a trauma receiving hospital and a medical school.

Data collection to be carried out in four to six envir-
onments that can offer combinations of all types of
trauma, detection and communication, transportation of
the injured and therapy. These sites to be selected such
that a good trauma center and a research-oriented univer-
sity be located nearby.

Data processing and analysis to be carried out in two
phases:

Phase I. At the local level, in each one of the

data collection centers, so that an immediate feedback
allows for detection of errors, incomplete forms, in-
adequate approaches.

Phase II. In the data processing facility of the
central research organization.

6. MANPOWER

Each of the subcontractors needs a fairly complete team
made up of:

One trauma surgeon (1/4 time)

One pathologist (1/2 time)

One pathology laboratory technician (full time)

One emergency room intern (full time)

One emergency room and laboratory technician (full time)
Data-processing personnel (part time)
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In addition, the central organization needs the following:

One chief investigator, preferably a trauma surgeon
(full time)

One pathologist (full time)

One systems analyst (full time)

One communications engineer (1/2 time)

7. SCHEDULING

The schedule over a ten-year period is given in the
following chart.

YEARS
SUBPROJECTS 1 2 3 4 5 6 7 8 9 10

Planning

Data Collection
and Analysis

Emergency Room
Research

Autopsy Research

Statistical
Analysis

Demonstrations:
Ambulances,
Emergency Rooms

Demonstrations:
Corpsmen
Ambuiar AR

Training courses:
Ambulance Per-
sonnel, Police,
Physicians

Final Data
Collection and
Analysis
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8.

COSTS

A. Cost per item:

(a)

(b)

(c)

(d)

(e)

(£)

Research Cost: uniformly spread
over first seven years at about
$500,000/yr. $3,500,000

Demonstration Cost (subproject 2):

ambulance services, communications

equipment, $300,000 (year 6),

$200,000 (Year 7) 500,000

Demonstration Cost (subproject 4):

in payroll subsidies, equipment,

medical supplies, years 4, 5, and 6

at $240,000 per year in 12 ambulances,

about 2 in each geographical area. 720,000

Implementation: Reduced subsidy for

corpsmen payroll. Economic analysis

to be conducted with higher ambulance

charges, better services, 4 years, 12
ambulances, total of $60,000/yr. 240,000

Training courses for ambulance atten-
dants. Cost for training only at pilot
project, $80,000/yr for 4 years. Pay-
roll for new graduates subsidized min-
imally on basis comparable to corpsmen
implementation program. About 10 grad-
uates each year (year 8, $10,000;

year 9, $20,000; year 10, $30,000) 60,000

Data processing and analysis (years

7-10) Final Report 300,000
TOTAL $5,640,000

B. Cost per year:

Year $
1 500,000
2 500,000
3 500,000
4 740,000
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Year $

3 740,000
6 1,040,000
7 840,000
8 250,000
9 260,000
10 270,000
$5,640,000

6.3 SOCIAL ENVIRONMENT

The theme of this program is "The Influence of the Social
Environment and Public Information on Driver Behavior and
Highway Safety." A basic hypothesis here is that human be-
havior in some way reflects human attitudes and that these
attitudes may be amenable to modification by means of public
information or other influences in the social context.

Another hypothesis to be considered is that driving
behavior is strongly governed by the influences of our social
and public institutions, and that one way of improving drivers
is to restructure the institutions. 1In this context, many
traditionally accepted institutional roles may have to be
very seriously questioned. For instance, the role of current
police practices in traffic law enforcement is now considered
by many as completely ineffectual, and the next step may be to
reconsider the desirability of traffic policing of any sort.
Although the alternatives are not yet clear, some method of
automatic traffic law enforcement now appears to be feasible.
While the time may not be quite ripe for this king of change,
it is important that some creative thinking along these lines
be supported. In the future, research on the effects of the
social environment may become a prime approach in the highway
safety field.

1. OBJECTIVES

To gain insight into the influence of the social environ-
ment on the driver

To determine effects of an individual's social behavior
on his driving behavior

To determine potential ways of modifying driving behavior
through the social environment
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To determine changes in the social environment which
may help to improve driving behavior

To determine ways in which public information techniques
can influence driving behavior

2. RESEARCH AREAS
Characteristics of social groups and influences which
affect humans, directly or indirectly, in their roles

as drivers.

Factors in social behavior which influence driving
behavior

Changes in social behavior which might influence driving
behavior

Changes in social groups and influences which might
positively influence social behavior and driving behavior
(via attitudes and motivations)

Ways of exploiting social groups and influences to
modify social behavior and driving behavior

Aspects and techniques of public information which are
most effective in governing behavior (social and driving)

3. RESEARCH TECHNIQUES
Surveys of group attitudes and motivations
In-depth interviews of attitudes and motivations
Experimental testing of social attitudes and motivations
Experimental testing of driving attitudes and motivations
Experimental testing of driving behavior
Correlational studies of social and driving behavior

Experimental studies of effects of changes in social
groups upon social behavior and driving behavior

Test effectiveness of various kinds of public information
media in terms of social behavior and driving behavior

Test effectiveness of various kinds of public information
messages in terms of social and driving behavior
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4.

5.

Conduct demonstration studies of promising group techniques
and evaluate them
SUBPROJECTS
(1) Attitudes and Motivations
(2) Social vs Driving Behavior
(3) Group Interaction Effects
(4) Attitude-Behavior Correlations
(5) Social Changes and Effects
(6) Public Information and Effects
(7) Demonstration and Evaluation

ORGANIZATION

One large program organization would be appropriate, with

liberal use of consultants and a few subcontracts. Either a
university research institute or a non-profit research company
would have to be the parent organization in order to attract
the required professional staff.

6.

MANPOWER

The total professional manpower requirement is 248 man

years. The special research qualifications required are in
psychology, sociology, system analysis, public information
and media, data processing and statistics.

7.-8. SCHEDULE AND COST

Man-years of professional manpower are distrubed over

a l0-year period as indicated. The subprojects are highly
interrelated, and therefore are conducted simultaneously.
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YEAR

SUBPROJECTS 11 2| 3| 4 51 6| 7] 8| 9| 10
Planning, Coordination 8 2 2 2 2 2 2 2 2 6
Attitudes, Motivation 5 5 3 2 4 2 2
Social/Driving Behavior 5 5 3 2 4 2 2

Group Effects 8 8 5 4 2 4 2
Attitude/Behavior

Correlations 6| 6| 4| 2] 4| 2

Social Changes 5 5| 4 4 4 2 2
Public Information 5] 5 4 4 4 2 2
Demonstration 5{ 10| 12| 6] 12| 12{ 6
Total Man Years 18| 30| 32| 30| 28} 24| 28] 26} 18] 12
Cost in thousands

of dollars 5401900]|960|900}840|780|840|780{540(360

Total cost: $7,440,000.

6.4 THE DRIVING PROCESS

The theme of this program is "Basic Understanding of the

Driving Process."

This includes a taxonomy of all the

driving tasks and their relationships, skill requirements,
and interfaces between the driver and the vehicle.

1. OBJECTIVES

To derive detailed knowledge of all the requirements,
mechanics, relationships, sequences, and outcomes of
the complete set of possible driving tasks for all types
of traffic situations.

To determine levels of performance of the driving popu-
lation with respect to the systematized driving process.

To determine methods for modifying performance in the

driving process.
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2. RESEARCH AREAS

The main reaseach areas are: (1) investigation of
driving requirements, (2) investigation of driving skills;
(3) investigation of driver-vehicle interfaces; (4) investi-
gation of sensory processes in driving, (5) investigation of
driving task performance, (6) investigation of wvehicle path
characteristics, (7) investigation of vehicle controls
improvements, (8) investigation of sensory aids and decision-
making aids.

3. RESEARCH TECHNIQUES

Techniques include: predictive modelling, driving process
observations, simulator studies, driver interviews.

4, SUBPROJECTS

The basic subprojects will correspond to the research
areas above. In addition, studies will be added as needed
under various subprojects, viz.

(1) Study of the alcohol-driver-environment relation-
ship from the behavioral aspect.

(2) Research on sensory physiology and psychology.
(3) Research on motor-reflex behavior in driving.

(4) Operator-vehicle-road interrelationships systems
analysis.

(5) Accident research with respect to component design,
performance error in driving, external factors.

5. ORGANIZATION

A small, central research organization would coordinate
the program at a university or research company. The central
group would plan, coordinate, and administer a series of
contracts of three different types.

The first type of contract would be small in magnitude,
and would support individual research subprojects at
universities or foundations over the first five years. These
studies would investigate the fundamental concepts of driving
skills, sensory processes, and interfaces. Five studies would
be funded initially on an annual basis, subject to renewal.

The second type of contract would be the same magnitude
as all individual subprojects combined. Contractors would
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be at other universities or research firms. Each contract
would last for three years, and would be in a sequence of
three such contracts over 9 years. These studies would cor-
respond to the three phases of the total program: problem
definition and analysis, experimentation, and evaluation

The third type of contract would be the same yearly
magnitude as the second, but would cover the entire 9 year
period, subject to periodic renewal. This study would draw
on the work of the other two types, and would fill the voids
in the program in order to maintain uniform progress. This
study would be subcontracted, or performed by the central
research organization if desired.

6. MANPOWER

The individual research projects of type 1 would each
depend upon the direction of a single expert in driver
psychology or system engineering. A typical team would be
the project director (a research professor, half time), a
full time research associate, and several graduate students
doing thesis research.

Both the three-year and nine-year projects would have
multidisciplinary research teams of approximately ten
psychologists, system engineers, and data analysts.

7.-8. SCHEDULE AND COSTS
The chart indicates the distribution of programs cost

according to subproject scheduling. The total cost over
nine years would be $9,525,000,

YEAR
SUBPROJECTS 1 2 3 4 5 6 7 8 9

Planning
Administration|{ 100; 100j 100| 100f{ 100|100 | 100 | 100 | 100

Type 1 75 75 75 75 75
75 75 75 75 75
75 75 751 175 75
75 75 75 75 75
75| 75 75 75 75

Type 2 375y 375| 375| 375} 375{375{ 375|375 | 375
Type 3 375 375) 375| 375| 375375 | 375} 375 ‘375
Total in

thousands of |
dollars 1225(11225}1225(1225[1225{850 | 850 | 850 ‘850
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6.5 RISK TAKING

The theme of this program is "Risk taking in Driving
Behavior." An underlying assumption is that risk is involved
in almost all driving decisions, and that there are ways to
discourage risk-taking. The four objectives have one focus:
to create measurable and applicable parameters of "dangerous
driving." This qualitative classification of a driver can be
useful only when it is measured with respect to known roadway
and traffic hazards.

While it is possible that risk taking behavior of drivers
may be modified, a contrasting theory--focussing on the over-
riding role of fate imposed by the traffic system--should also
be considered. The notion here is that risks are imposed by
the system, rather than being self-generated by the driver.
Research should be directed at both concepts. However, in
either case the approach of differentiating between high-risk
and low-risk drivers can be used.

1. OBJECTIVES

Risk response index: To develop a risk response index
which can be used to measure the driver's risk behavior
in hazardous driving situations. If the hazard in a
situation increases, the driver's risk response index
should simultaneously increase.

Situational risk: To define situational risk to be

used in constructing and presenting hazardous situations
to samples of driver populations for the purpose of
deriving a valid risk response index. The situational
risk will then be used for the purpose of discriminating
between different driver populations on the basis of how
their risk response index varies with the risk value of
the situation. The risk value will be a number assigned
to a hazardous situation.

Risk diagnosis: To identify the high risk driver for
rating purposes when he applies for insurance, for an
operator's license, and in other circumstances when his
fitness for driving must be evaluated. Diagnosis of his
driving on a risk scale will pinpoint deficiencies that
might be related to training or to more idiosyncratic
driver variables.

Countermeasures for risky driving: This objective
depends upon deriving appropriate risk response measures
for the risk response index. These measures may be used
for detection and analysis of those driving behaviors
that must be modified to change the risk response index
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to acceptable levels in risk situations. Rational bases
for remedial measures will be provided by a functional
analysis of driving behavior that occurs in situations
where the degree of hazard can be measured.

2.-3. RESEARCH AREAS AND TECHNIQUES

When a driver's risk response index varies directly with
the situational risk the driver is a low-risk driver; other-
wise he is a high-risk driver. The assumption here is that
the low-risk driver will take into account high-risk situation-
al cues whereas the high-risk driver either does not see risk
cues or sees them and makes inappropriate decisions.

Some of the critical questions to be asked in this pro-
gram are as follows:

Are low-claim drivers also low-risk drivers?

Are there measurable behaviors which differ for the low-
claim driver population with respect to the high-claim
driver population?

Can the driving behavior of the high-risk driver be
modified such that his accident history changes toward
that of the low-risk driver and his risk response index
decreases accordingly?

Can the risk index be used for determining the potential
claim rate of the driver who applies for insurance?

Can an individual driver's high-risk response index be
useful for determining what must be modified through
appropriate training?

What are the variables which will be used when selecting
the driver test samples?

Using some of these questions as basis, techniques will
include individual driving simulation studies, studies of
insurance claims files, collecting of accident statistics
for deriving situational risk, determining response patterns
to risk, and remedial training procedures for high-risk drivers.

4. SUBPROJECTS

The subprojects, which correspond to the research objec-
tives, are:

(1) Risk Response Index: This may be a function dependent
upon physiological indicators (e.g. heart rate), per-
ception scanning rate, and other response systems.



These systems must be explored as possible inputs for
a reliable index. Current methodologies exist for
measuring these response systems, therefore no new
basic research in such techniques need be developed.

(2a) Construction of the Risk Situation: One possible
approach to this task would depend on empirical deter-
mination of the traffic and roadway conditions which
give high accident rates. An accident file data search
might be useful in validating the simulated risk situa-
tions. Risk properties abstracted from high-accident-
frequency situations would then be used to construct
the simulated risk situations.

(2b) Risk Situations Simulation: This may be carried
out through motion picture techniques, which may also
include additional stereo, mechanical, and auditory cues.

(3) Risk Diagnosis: Once the risk response index has
been obtained, longitudinal studies of, for example,
newly licensed drivers, will further validate the index
as a reliable predictor of future driving behavior.

(4) Countermeasures: Remedial training procedures which
reduce the risk response index should also be tested
against future driving performance, traffic violation
records, and insurance claims of the re-trained drivers.

5. ORGANIZATION

Because of the continuity of the research, most of it
should be done in the same research organization, either at
a university institute, a psychology department, or a small
research firm with access to a data processing facility. The
remedial driver training demonstrations might be done by the
insurance industry directly.

7.-8. SCHEDULE AND COST

The professional manpower would be distributed according
to the following schedule. The total cost would be $5,940,000.
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YEAR
SUBPROJECT 1 2 3 4 5 6 7 8 9] 10
Planning Coordination| 10| 6| 4f 4| 4 4 41 4] 4| 4
Risk Response Index 41 10 8 4
Situational Risk 8f 10| 8| 4
Risk Diagnosis 6 10} 10 2
Countermeasures 41 10{ 14| 14) 10} 10
Total Man Years 14| 20| 20| 26| 26| 20| 18} 18| 14| 14
Cost in thousands of
dollars 420)600|600|780|780|780|600|540{420]|420

6.6 LEGAL SANCTIONS

The theme of this program is "The Role of Legal Sanctions

in Highway Safety."

at the effects of the awareness of sanctions on drivers'
attitudes and behavior.

1. OBJECTIVES

In particular, the interest is directed

To develop basic knowledge of legal sanctions and social
controls for the purpose of regulating behavior related
to highway safety.

To develop basic understanding of the institutions
employing the sanctions and social controls.

To use this knowledge for benefits to society in terms
of better requlation of driver behavior.

To present suggestions for change in institutions employ-
ing sanctions and controls.

To continually reassess the system of sanctions and
social controls.

2. RESEARCH AREAS

To determine
institutions

To determine
judicial and

descriptions of basic sanctions and

employing the sanctions.

attitudes of law enforcement officials and
administrative officials toward the
application of sanctions.
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To determine knowledge and attitudes of the general public
toward sanctions

To determine effectiveness of sanctions

To determine the effect of changes in parameters related
to highway safety due to changes in social sanctions.

3. RESEARCH TECHNIQUES
Legal research
Surveys of enforcement attitudes and sanction attitudes
Testing and analysis of sanction effectiveness.
Demonstration projects, data collection, and evaluation.
4. SUBPROJECTS

The subprojects will correspond to the five research
areas, as follows:

(1) 1Investigations of existing sanctions and institutions.
(2) 1Investigations of official attitudes:

(a) Law enforcement

(b) Judicial

(c) Administrative

(3) Investigations of public attitudes and potential
changes

(a) Existing attitudes
(b) Desired attitudes
(c) Methods of changing attitudes
(4) Investigations of changes in sanctions

(5) Evaluations of sanction effectiveness
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Subprojects 4 and 5 would encompass demonstration pro-
jects.

5. ORGANIZATION

The program would be directed from a central organization
in a university law school. A prestigious advisory committee
would be formed from a select group of law experts concerned
with sanctions and highway safety on the national scene.

While much of the work would be done at the central organiza-
tion, another large share would be done at various universi-
ties centered around distinguished professorial chairs in law
and sociology. Grants and subcontracts would also provide
some of the subproject support.

6.-7. SCHEDULE AND PROFESSIONAL MANPOWER

This chart indicates the number of man years scheduled
for each subproject over the total program period of 10 years.

YEAR
SUBPROJECTS 1} 2| 3| 4| 5| 6] 7| 8| 9] 10
Central Administration| 5| 5| 5| 5{ 5| 5| 5] 5] 5| 5
Existing Sanctions 12]12]12] 5
Official Attitudes 5/ 5] 51 5
Public Attitudes 5/ 5| 5] 5
Changes in Sanctions 8/10/10f{10|10| 5
Evaluations 5] 5] 5]10] 10
Total man years 17127]27]28]25(20{20]20}20 | 15
8. COSTS

Costs are given below in thousands of dollars for each
of the 10 years. The total cost is $6,550,000.
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YEAR

ITEM 11231456 |7(8]9]10

Central Administration|150|150|150|150|150 150 150{150/150(150

Central Project 2501300/ 300/300{300{200{200}200|200(|200
Chairs 100{100|150]200})200|200{200{100]100
Contracts 200( 200 200j100f{100(100|100f200f 50
Total 400| 7501 750| 800|750/ 6501650]650{650/500

6.7 IMPLEMENTATION EVALUATIONS

The theme of this program is "Methods of Evaluating High-
way Safety Implementation Programs." In this context, imple-
mentation programs are the coordinated actions which are taken
to apply highway safety research findings to real-world situa-
tions, primarily through government agencies. The need for
methods of evaluating implementation programs has been a
glaring weakness in highway safety for many years. Though
national standards are now established, the need for precise
evaluation methods still exists.

The intention in this program is to investigate the
broad question of evaluation methods. However, it should be
noted that the approach must be related to specific implemen-
tation areas.

1., OBJECTIVES

The general objective is to develop methods for evalua-
ting highway safety implementation programs, and the specific
objectives are as follows:

To develop criteria for evaluating implementation pro-
gram effectiveness.

To determine interdependencies of programs in reducing
highway losses.

To determine contributions of certain existing programs
in reductions of losses.

To develop criteria for measuring state and local com-
pliance with federal standards.

To develop criteria for comparing effectiveness of state
and local programs.
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To determine the relative safety environments of various
states and localities.

To develop indices for measuring the national highway
safety environment.

2. RESEARCH AREAS
What observable and measurable factors concerning
safety program effects on accident rates have been over-
looked?
What minimum data must accident reports contain and
how can complete and accurate accident reporting be
achieved?

What long range, continuing effects has driver education
on the driving public?

How do rigid driver licensing standards affect driver
attitudes and performance?

How do vehicle inspections affect the accident rate?

How do traffic court punishments and imposed driver
improvement courses affect the accident rate?

What ratio of law enforcement agencies versus population
and environment ensures full adherence to traffic laws?

What benefit-cost methodologies realistically measure
highway safety programs?

How much and in what way is the driving public influenced
by a given highway safety information program?

What percent in accident reductions should be expected
of a given program or standard?

What is a reasonable accident and survival rate in a
given traffic environment?

What are the components of a valid highway safety index?
3. RESEARCH TECHNIQUES

Select an environment which assures overall administrative,
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police, and legal cooperation (e.g., a county containing
elements of all social, economic, and geographic factors),
and develop a demonstration project as a field laboratory.

Conduct performance and attitude surveys.

Implement highway safety programs for observation and

measurement, using investigating teams, traffic counters,

photo and TV cameras, computers, etc.

With local enforcement agencies, investigate accidents.

Correlate findings with official accident reports and

driver, police, traffic court, and insurance company

records.

Make analyses, predictions, follow-ups, feedbacks.

Synthesize findings.

4., SUBPROJECTS

(1) Observe and measure the existing environment.

(2) Identify pertinent environmental variables such
as road mileage, population, vehicle population,
vehicle types and vintages; economic, social, and
educational levels; and industrial development.
Assess or weight such variables.

(3) Select highway safety variables such as driver
education, status of vehicle maintenance, road
conditions, traffic controls, law enforcement,
sanctions, driver licensing and vehicle registra-
tion requirements, public information programs, and
safety programs. Assess or weight such variables.

(4) Select programs for implementation and measurement.

(5) Analyze and test findings.

(6) Select control areas or communities for comparison
of findings.

(7) Synthesize accumulated research results into hand
books for implementation by practitioners.

5. ORGANIZATION

The span of disciplines involved, the cooperation and
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coordination required among researchers and governmental
agencies, and the resources required in professional and
technical personnel, documentation, library facilities, labor-
atory tools, computers, reproduction facilities, etc. auto-
matically indicate the need for a broad, interdisciplinary
approach. Therefore, a large interdisciplinary research
institute, preferable one associated with a well-endowed
university, is deemed the most appropriate organization for
such an undertaking.

6. MANPOWER

(a) Program Director and eight Project Leaders in Motor
Vehicle Administration, Driver Education, Engineer-
ing, Accident Records, Public Information, Medical
Care and Alcohol, Laws and Courts, Police Traffic
Supervision

(b) Up to 24 research engineers, scientists, and
analysts.

(c) About 10 field investigators divided into teams

(d) An average of 10 outside consultants per year.
Approximately 40 professional personnel, on the
average, are required during the peak years of the
program. During the first year and the last four
years, the number would be about 30.

7. SCHEDULE

Organization and Planning (the first half year):
Assemble key personnel; select laboratory site; coordin-
ate arrangements; analyse and measure; site environment;
select tentative test projects.

Operation Preparation (the second half year): Test and
verify environmental findings; make hourly, daily,
seasonal, situational comparison measurements of traffic
volumes, speeds, peaks, origins-destinations, etc;

check efficiency of procedures, e.g., accident reporting,
police and field team response to traffic situations,
etc.; design experimental safety indices; analyse and
compare written standards.

Experimental Test Projects (the second year): Implement
one or two simple projects; refine concepts, theories;
verify reporting and data gathering techniques; develop
effectiveness indices of highway safety projects;

refine indices; evaluate selected safety standards.
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Expansion of Tests and Evaluations (the third year):
Implement an evaluation program; develop evaluation
criteria; testing of trial indices, refinement; continue
evaluation of safety standards.

General Evaluation Program (the fourth through tenth
years): Evaluate all implemented highway safety programs;
Evaluate proposed programs; continue evaluation of
developed safety standards; continue development of
safety program indices; develop community and regional
highway safety indices; develop national highway safety
index.

9. COSTS
During year 1, and years 7-10: $920,000 per year
During years 2-6: $1,120,000 per year
Total Cost: About $10,200,000.

6.8 DAMAGE LOSSES

The theme of this program is "Reduction in Losses due
to Vehicle Damage." According to the NSC, the national
repair bill for vehicle damage was 2.8 billion dollars in
1964. Insurance Facts (1967) states that the average
vehicle property damage paid claim in 1966 was $221, while
the typical repair bill was slightly higher ($235.) There
are two basic ways to reduce vehicle damage losses: to
find ways to minimize resulting damage and to reduce costs
of repair once the damage occurs.

One very important tradeoff must be considered in
attempts to minimize collision damage. On the one hand,
it may be possible to develop vehicle components which
have minimum susceptibility to collision damage. On the
other hand, these very same components may not be compatible
with other independent attempts to minimize occupant injuries
by the use of crushable components for absorbing shock. Al-
though the problem of occupant injury is very important, it
is not encompassed within this program.

1. OBJECTIVES

To determine ways of minimizing the damage to motor
vehicles involved in accidents.

To determine ways of improving repair practices.

To determine ways of minimizing the costs of repair.
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To determine the possible effect of motor vehicle in-
spection on reducing losses due to vehicle damage.

2. RESEARCH AREAS

Study and comparison of damage mechanisms of body,
structure, and other components under impact.

Study of damage reduction by new designs and materials.

Determination of a rating system for damage potential
of various vehicles

Determination of ways of influencing changes in high-
damage, patented designs.

Determine high-cost areas of repair.
Determine new, cheaper repair methods (automated, modular).

Determine if inspection leads to reduced damage in
accidents.

3. RESEARCH TECHNIQUES
Study of wrecked vehicles.
Laboratory impact tests.
Manufacturer interviews.
Comparative loss models.
Repair industry interviews and visits to facilities.
Studies of repair methods and special designs.
Economic analysis.
Surveys and data analysis of inspection effects.
4, SUBPROJECTS
(1) Component Damage Analysis:

Study wrecked vehicles to determine resultant damage
to body and structural components.

Conduct laboratory impact tests on components to
categorize damage characteristics.
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Evaluate resultant damage to comparative components.

Evaluate manner in which components might be redesigned
to reduce damage.

(2) Damage Rating System:

Develop rating system of components based on results
of damage study and data from insurance company files.

Develop and establish program by which component
rating information is fed back to manufacturers to
induce them to make design improvements.

(3) Repair Method Analysis:

Review garage repair methods and practices and
recommend improved techniques based on new components
design and economical procedures.

(Travelers Research Center has been involved in this
approach).

(4) PMVI Effects

Determine what relationship exists between motor
vehicle inspection and accidents.

Determine if vehicles subject to inspection have
reduced damage repair costs.

Determine insurance benefits of requiring vehicle
inspection prior to the issuance of insurance and
immediately following any crash damage repairs.

Determine owner maintenance attitudes and methods
the insurance industry might use to promote better
maintenance.

5. ORGANIZATION

This program would be coordinated by a small staff in a
consulting firm or research organization. The subprojects
would be handled by separate contracts. The component testing
work should be accomplished by research testing laboratories
and engineering consulting firms. The rating system study
should be handled by a consulting firm having considerable
experience in design and manufacturing. Consulting firms well
experienced in systems, processes and management should conduct
the repair analysis and inspection subprojects. Professional
manpower would be largely mechanical engineers, system
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engineers, and data analysts, with support from laboratory
technicians and mechanics.

6.-8. MANPOWER, SCHEDULING, COST
The schedule is given in terms of professional manpower

requlrements for the subprojects over an 8-year period. The
total cost is $5,200,000.

YEAR
SUBPROJECT 1] 21 3 4 5| 6| 7| 8
Coodination 5] 5| 5 5 ‘5‘ 5] 4| 4
Component Damage 3 5] 4 3 3 3
Damage Rating 2 6| 6 4 3 3
Repair Methods 2 6 6 6| 4 4
Inspection Effects 2 6 6 4 4 4
Total man years 10| 18| 23 | 24 | 23| 19| 12| 8
Cost in thousands
of dollars 400(800}1000}1000|800}600}350}250

6.9 ALCOHOL MISUSE

The theme of this program is the "Reduction of the Role
of Alcohol Misuse in Traffic Accidents." Statistics show
clearly that the consumption of alcoholic beverages by drivers
has a very high correlation with accident involvement,
especially in fatal accidents. However, in spite of much
work, the precise role of alcohol in this correlation is still
not known. If this role could be identified and alleviated,
the payoff in saving lives, suffering and dollars would be
exceptionally high.

1. OBJECTIVES

To determine the frequency of occurrence of alcohol mis-
use in highway accidents, especially in non-fatal accidents,

To determine the role of alcohol misuse in accident causation.

To determine ways in which the role of alcohol in traffic
accidents could be diminished.

2.-3. RESEARCH AREAS AND TECHNIQUES



Develop and use methods for screening out problem drink-
ing drivers.

Develop and use diagnostic methods for diagnosing
alcoholism.

Develop and use treatements for rehabilitating problem
~ drinkers.

Study the effectiveness of the treatments and of trad-
itional controls such as legal sanctions.

Develop base-line data for measuring the significance
of the problem locally; this will involve obtaining
blood-alcohol concentration data on fatally injured
and surviving drivers involved in atuomobile crashes.

Develop methods for measuring the public's knowledge
of the problem.

Develop methods for disseminating appropriate information
to all the driving population.

Develop legally and socially acceptable methods and
procedures for conducting research in very sensitive
areas involving the right to be personally free of
harassment.

Research and demonstration projects will be concentrated
in a single localized geographic area. The principal goal
will be to demonstrate the effectiveness of full implementation
of countermeasures so as to improve their acceptance nation-
wide while at the same time extending research into little
understood areas such as the place of social drinking in
automobile crashes. The National Highway Safety Bureau's
proposed project on alcohol and highway safety will complement
the effort.

4. SUBPROJECTS

The following four subprojects would be conducted simul-
taneously over about 8 years of the 10 year program.

(1) Problem people subproject:

(a) Screening: locating suspected problem drinking
drivers

(b) Diagnoses: Examining the suspects to confirm or
dismiss the results of screening

(c) Treatment and rehabilitation
(2) Crash investigation subproject

(a) Measure blood-alcohol concentrations in the
fatally injured.
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(b) Measure blood-alcohol concentrations in surviving
drivers who come under implied consent compulsion.

(c) Measure blood-alcohol concentrations in surviving
drivers who are not under legal compulsion but who
volunteer upon request.

(3) Public information subproject
(4) Evaluation subproject
5. ORGANIZATION

The basic organization should be centralized at a
university or research firm. In addition, self-contained
research units should be established at the geographical
locations of the subprojects, and they should have a demon-
strated expertise in social or alcoholism research. The
subproject efforts will entail major participation and cooper-
ation with local law enforcement authorities; courts; social
service institutions; medical institutions; and private treat-
ment facilities.

6. MANPOWER
A total of 122 man years is required. Professional
personnel should have research qualifications in medicine,

physiology, psychology, psychiatry, and data analysis.

7. SCHEDULE

YEAR
PHASE 1 21 3] 4 5 6| 7 81 9| 10
Planning 10 3
Collecting Base-Line
data 9 9
Subproject initiation 5110
Experimentation and
analysis 4 114114 1410
Combined evaluation 10 4
Reporting 3
Re~-assessment ' 3
Total man months 10 |12 1141414 |14] 14]10]10 10
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8. COSTS

The average cost per year will be about $400,000, and
the total cost will be about $4,000,000.

6.10 ROADWAY OBJECTS

The theme of this program is "Optimum Location and
Design of Fixed Roadside Objects." It is a problem which
has not been studied in depth as yet, even though its criti-
cally is growing. On limited-access divided highways in
Michigan where the conflicts in opposing streams of traffic
have largely been removed, single-vehicle accidents are over
50% of the total. Of these, 66% result in collision with a
guardrail, sign pole, utility pole, ditch, slopes, delineator,
road curb, tree, fencing, bridge pier or other fixed object
within the road cross=-section.

1. OBJECTIVES

Achieve an understanding of reasons for vehicles

going off the road in the vicinity of roadside objects,
and the impact forces involved in collisions with
these objects.

Determine methods for delineating roads and evolving
warning systems so that drivers may be especially
careful when roadside objects present hazards.

Determine strategies and rationale to justify removing

- nonyielding objects from the possible path of vehicles
going off the road or into median areas, or buffering
such objects with deflecting rails, etc.

Determine methods for reducing the extent of property
damage in case the vehicle gets off the road and hits a
fixed object.

Determine an optimum offset of fixed objects and minimum
flat areas for vehicles going off the road to recover
without collision.

Determine optimum slopes for roadside embankments and
ditches to ensure the stability and safe recovery of
vehicles going off the road.

To reorient the thinking of highway engineers toward
limiting structural elements within the paved and unpaved
roadway width to those which create minimum damage due

to vehicle impact.
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Even though a special AASHO committee in 1967 recommended
an intensive program to remove roadside hazards and to improve
roadsides of new roads, little has been done. Though there
is an awakening to the problem, there is no coordinated
activity at the federal level. Some research has been done
at General Motors to suggest minimum distances from the pave-
ment edges which must be kept clear, but it is only preliminary
and quite narrow in scope. The studies proposed here aim to
understand the problem of vehicles getting off the road or
left of center, the hazards of objects or steep slopes on the
roadside; to suggest remedies therof, to implement the recom-
mendations in selected study areas across the country, and
evaluate the results in accident involvement.

2. RESEARCH AREAS

Review past and current research in optimum offset of
fixed objects from the road edge; design and location
of guard rails; design of supporting structures for
signs, lighting, and signals; uses of roadside curbs,
delineators, and barricades; and delineation of driving
lanes, shoulders, exits, entrances, forbidden areas,
cross-walks, and stop lines.

Prepare an inventory of existing cross-sections of various
types of roads, and actual locations of fixed objects
thereon.

Evaluate impact forces on collision with nonyielding
objects, and establish a rating scale as a measure of
collapsing force with reference to the type of object
and vehicle speeds.

Conduct applied research on vielding materials for the
construction of support structures for signs, lights,
billboards, or beautification material.

Study the trajectories of vehicles running off the road
at various speeds under different light and weather
environments. Evaluate the chances of a vehicle return-
ing to its original path or stopping without overturning.

Determine driver requirements for steering and confining
the vehicle within the boundaries of a defined lane.

Invent suitable materials and devices, either active or

passive, so as to be of aid, in all light and weather
conditions especially at night and in snowy weather.
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Investigate the maximum steepness of slopes for ditches
or embankments for roadway or median areas so that vehicles
do not overturn.

Determine the minimum clearances of piers of overpass
bridge structures or bridge-curb railings.

Evaluate potential implementation by means of demonstra-
tions of the findings in the preceding areas. This will
involve establishing a permanent accident data collection
and data from selected study areas throughout the country.

3. RESEARCH TECHNIQUES

Simulations of vehicle trajectories while leaving the
road at various speeds.

Testing of instrumented vehicles in collision with road-
side hazards under simulated conditions on test roads,
measuring of impact forces.

Modelling of collision concepts of vehicles and dynamics
on very steep slopes or soft slippery ground.

Design of yielding type support structures in a material
testing lab with different types of materials, alone or
in combination.

Testing of yielding support structures in collision with
vehicles on test roads.

Field testing of demonstration projects.

Computer analysis of accident data before and after
making changes.

Comparison of costs of damages to vehicles before and
after changes.

4. SUBPROJECTS

The subprojects correspond to the ten research areas
above, and the brief titles in the schedule.

5. ORGANIZATION

Because of the sequential nature of many of the subpro-
jects, it would be possible to handle the program by a series
of contracts to different organizations. However, the
demonstration projects in the last few years should have some
continuity with their predecessor subprojects. To provide this,
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it is recommended that the program be based in a single
coordinating organization for the l0-year period, but that
many subcontracts be awarded and coordinated by the central
organization. This organization could be at a university,
a research firm, or a state highway department. Even
though the work deals primarily with the roadway, there is a
large amount of interdisciplinary work to be done. Thus, a
multidisciplinary institute at a university would be most
easily able to form the required staff team. On the other
hand, several of the subcontracts should be awarded to non-
profit research firms which have the appropriate experience
in applied research areas.

6. MANPOWER

A total of 177 man years of professional manpower is
required, with emphasis on highway engineering, vehicle engin-
eering, system engineering, simulation, and data analysis.
7.-8. SCHEDULE AND COST

The professional manpower will be assigned to the

various subprojects over a 1l0-year period according to the
schedule below.

YEAR
SUBPROJECT 1] 21 31 ¢4 5| 6] 7 8 91 10
Planning Coordination| 4| 3| 3| 3| 3| 3] 2| 2 v2 2
Review 6] 3
Inventory 4 3
Impact Forces 5/ 5
Yielding Material 2| 6] 4
Vehicle Trajectories 4| 4
Driver Requirements 5| 4| 3
Delineation Materials 2| 5| 4] 1
Slopes 2| 4| 3
Clearances 3| 5] 1
Demonstrations 2| 10f 15| 14 10| 10
Total Man Years 14| 14| 14| 22| 25| 28] 19| 16| 12| 12
Cost in thousands of
dollars 420)420]420|660]|750{900(700/600(380 | 360
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The total cost is $5,610,000.
6.11 IMPROVED METHODS OF DRIVER EDUCATION

This alternative program plan covers two new approaches
to driver education: one involves driving skills instruction
and practice for both school children and advanced drivers,
and the other is a systems approach to driver education. The
first approach was developed by Dr. George Briggs of Ohio State
University and the second by Dr. Frazier Damron of the Univer-
sity of Wisconsin.

1. OBJECTIVES

To determine the influence of early skill training on
driving performance

To determine the influence of early skill training and
driving familiarity experience on driving attitudes.

To determine the influence of more advanced skill
training prior to driver licensing.

To determine the advantages of more skill training over
longer periods in conventional driver education programs.

To determine the influence of advanced skills training
during periods following initial driver licensing.

To determine what things a person must learn by means
of driver education.

To determine what elements of driver education instruc-
tion, curriculum, and learning are most effective.

To determine the required inter-relationship among the
instruction, curriculum and learning.

2. RESEARCH AREAS

The research areas in the driver education program bear

a direct correspondence to the objectives. 1In one part
of the program the emphasis is almost entirely on driving
skills, though some research would cover the transfer of
skills training and basic familiarization into driving
attitudes. The second part of the program would cover a
wide variety of driver education factors in a very
systematic way.

3. SUBPROJECTS
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The first part of the program on driving skills would be
divided into four subprojects, as follows:

(1) Grade School Driving Skills: This is concerned
primarily with learning the rules of the road in a
miniature road system with pedal-cars or perhaps slow
battery-powered cars scaled down to children's size.

(2) Junior High Driving Maneuvers: This would also
require a scaled-down replica of a street system.

It would allow students to become further familiarized
with driving skills and to start practicing difficult
maneuvers.

(3) Senior High Driver Education: This would be a
conventional driver education course except its class-
room portion would be given over a longer time and
more hours of actual road experience would be included.

(4) Advanced Skills Training: This would be conducted
on a special driving course with facilities for high-
speed maneuvers, skidding practice, obstacle avoidance,
etc. Special safety provisions would be used.

The second part of the program on driver education
system analysis would be divided as follows:

(5) Driver Learning Requirements

(6) Optimum Driver Education Curriculum, Instruction,
and Learning Processes.

(7) Driver Education Curriculum, Instruction, and
Learning Interrelationships.

4, RESEARCH TECHNIQUES

During the subprojects at the grade school and junior
high levels, the driving courses would be established at
selected locations, instruction techniques would be developed,
and groups of children would be introduced to driving skills.
Psychologists would observe the children's behavior in groups
and as individuals and interviews would be conducted both
before and after the training. Control groups of children not
receiving the instruction would also be studied. Resulting
data would be analyzed to determine immediate results. Longer
range results would be determined in a few years when the first
groups at the grade school level reached the junior high level.
By the end of a ten-year program, results would also be deter-
mined for some groups which had gone all the way through driver
education and licensing. Results of the advanced-skills train-
ing research (observations and interviews) could also be correla-
ted with initial driver education research.
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The techniques used during the driver education system
analysis would be development of conceptual models of improved
curricula, instruction and leaning processes and their inter-
relationships, testing of these models by experimental simula-
tion and evaluation of the various alternatives to determine
the optimum.

5. ORGANIZATION

The program would require the cooperation of a large
public school system and the state motor vehicle
administration. A university environment would be best
for both parts of the program. An interdisciplinary
research organization at a university would be best for
the grade school through advanced skills subprojects,
while a school of education project organization would
be best for the system analysis. The two parts would
interact to a small extent, but they would not need to
be at the same university.

6. MANPOWER

Most of the researchers in the first part of the program
would be psychologists, with a few sociologists, psychia-
trists, traffic engineers, automotive engineers, and

data analysts.

In the second part would be driver education specialists,
psychologists, system analysis engineers, and data analysts.

7. SCHEDULE
YEARS
SUBPROJECTS 1 2 3 4 5 6 7 8 9 10
Course Planning 10] 10 5] 5
Grade School Skills 8 5 5 5
Junior High Maneuvers 8 51 5| 5
Senior High Course 8 5 5 5 5
Advanced Course 8 5 5110| 10| 10| 10 | 10
Learning Requirements |10 4 2
Optimum Driver Ed. 4 4 4 4
Driver Ed. Interrel. 2 6 6 4
Total Man Years 20136433528 15| 15| 10| 10 | 10
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8. COST

Average $30,000 per year salaries, including overhead.
Costs are given in thousands of dollars in the following
chart.

YEAR
ITEM 1 2 3 4 5] 6| 7 8 9] 10
Salaries - 160011080/129011050|840(450{450]300{300(300

Driving Courses 50| 100] 200 50 20| 20| 20| 20| 20} 1¢

Total [650]1180[1490|1100{860/470)470])320}320|310

Total Cost: $7,170,000.
6.12 PUBLIC POLICY

The theme of this program plan is "Research on Public
Policy in Highway Safety." The plan was submitted by the
Michigan State University Highway Traffic Safety Center.

1. INTRODUCTION

Public policy decisions on a multitude of problems
and issues at federal, state and local levels have to be made,
have been made, and are going to be made. The problems re-
sulting in the tremendous highway accident losses require
that more be done and better highway safety practices be
found and adopted.

Recently skepticism has been voiced repeatedly, and
from various quarters, concerning the effectiveness of
existing activities which have for many years been considered
the means of preventing highway accidents. More frequently
it is being said that there is little evidence that driver
education, or enforcement, or driver licensing is effective
in achieving the preparation or influencing of drivers to be
safer vehicle operators.

Unfortunately, criteria and data are lacking, and little
bona fide research has been done to evaluate the effectiveness
of the existing highway safety activities which have been
organized and developed for the most part on a basis of
best judgement or logical deduction. There has been much
controversy about the best means of achieving highway safety
and whether the methods adopted have been good enough in
terms of quality and quantity to make any appreciable impact
upon the problems underlying highway accidents and casualties.
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cedures which if adopted will produce significant favor-
able results in the reduction of accidents and casualties?

(2) what are the problems involved in instituting them
and what are the costs? Does the expected reduction
justify the expenditures, the restraints, the possible
hardships?

(3) Are the changes politically and socially feasible,
or can the needed acceptance climate be developed, and
if so, how?

2. PUBLIC POLICY RESEARCH DEFINITION

From the foregoing, the following definition of public
policy research can be arrived at:

Public policy research relating to highway safety is

the investigation of major issues, problems and questions
in regard to the means of achieving the desired public
goals of safe, rapid, efficient and economical movement
of persons and goods by motor vehicles. It embraces

the very wide and important field of organization,
management, standards and operation of public and

private agencies in the field of highway safety.

Techniques for operations research and management re-
search have been worked out and are well known from industrial
and military areas, and these should be applied to highway
safety operations and management whenever possible.

Even more important, however, is research on the guiding
principles or policies to be followed in achieving the desired
goals of public organizations in the field of highway safety.
Such research is especially important since there have been
few opportunities for analysis, evaluation and reformulation
of guiding principles in most public organizations.

The necessity in the past for immediate action in fields
such as enforcement, legal approaches and the courts, driver
licensing, traffic engineering and requlation, and others,
resulted in action programs based for the most part on the
best judgment of those involved and the conditions at the time.
It is now, however, highly desirable that a new look and eva-
luation of these programs, their guiding principles and
standards be undertaken, as well as the devising and evaluation
of possible alternatives since highway safety problems are
becoming more and more acute as the number of vehicles, the
number of drivers, the miles of highway and the increased
capability of vehicles grow.

It is thus of highest importance that exploratory research
to point the way to attack such problems and devise possibly
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better alternative methods of resolving them should be started
to substantiate the need and importance of such research and
demonstrate the kind of results which can be achieved.

3. MAJOR AREAS OF PUBLIC POLICY RESEARCH IN HIGHWAY SAFETY

Some of the major areas related to highway safety which
involve public policy questions, problems and decisions are
the following:

(1) The legislative process including laws, codes and
regulations

(2) The traffic law enforcement process
(3) The judicial and penalization process
(4) Less formal official persuasion

(5) Driver preparation including initial driver educa-
tion and periodic subsequent training

(6) Driver licensing

(7) Highway improvements, facilities and services
(8) Traffic operation and control engineering

(9) Vehicle regulation, inspection and licensing

(10) Financing highway transportation--taxes, fees,
earmarked funds, appropriate allocation of finance
burden, etc.

(11) Vehicle insurance requirements and regulations
(12) Emergency medical services

In each of these subareas slightly different means of
carrying out the function to differing levels of fulfillment
have developed in different states and communities. There
are important questions as to which organization, what kind
of organization, and by what approaches the objectives can
best be achieved. Further, under what guiding principles
can this be done most effectively. Equally important is the
assessment of the public's values, desires, and probable
acceptance of changes which may involve constraints, regula-
tions, more taxes, etc. as the price of safer motor vehicle
travel.

4. TYPES OF PUBLIC POLICY RESEARCH IN HIGHWAY SAFETY
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Research on the gquiding principles and policies for best
achievement of highway safety objectives by public organizations
can be of two major types, i.e. theoretical and applied.

In the area of theoretical research, questions of basic
philosophy should be considered without the constraint of
meeting practical everyday considerations. Thus under
theoretical research the whole basis of social relationships
and philosophy underlying the need for social control of high-
ways, vehicles, and drivers should be considered. This type
of research might result in suggestions of completely new
methods which could not be implemented under present conditions.

On the other hand, applied research on public policy and
highway safety would consider, contrast, analyze and evaluate
not only present procedures but other alternatives which
might be developed within the general frame of reference
of present conditions. This research would not, however,
assume that present policies, standards and procedures must
be followed. On the contrary, it would look for better methods
of evaluating present activities, and develop and test more
promising alternative approaches which would be practical to
adopt within the next five or ten years.

The methods to be employed in the theoretical type of
research would include theoretical discussion conferences,
comparison of different philosophies, analysis of social
principles involved, analysis of research findings in related
fields, concentrated development of new proposals by theore-
tical experts, and the like.

Methods which might be used in the applied type of re-
search would include development and use of check lists and
questionnaires, interviewing of expert practitioners,
development of new indices and methods of measurement, and
the like.

Also, among the methods of great importance in the applied
type of public policy research should be included experiments
and demonstration projects in which are measured the benefits
to be derived from improving to the greatest degree possible
the quality and quantity of existing practices. Likewise,
demonstration projects are needed to measure the effectiveness
of new concepts or methods, determine the problems and costs
involved and the feasibility of universal application.

In all of these methods a first consideration must be
development of criteria, data acquisition, and analysis
systems to enable measurement of results and for comparative
processes.

Although reconsideration and revamping of the underlying
basic principles should not be ignored, the more applied re-
search in which existing principles and concepts are consider-
ed in relation to the present problems is recommended as
yielding more immediate payoff.
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5. TYPES OF RESEARCH PEOPLE

For such research, at least two general types of people
should be involved. The first are the technical research
people with background in social science and psychological
measurement and statistics, and technical research people
in areas specially related to each of the subareas. 1In
addition, practitioners knowledgeable in the practical area
of concern and its constraints should be involved. Without
both types of people, the results of the applied research
projects may miss the advantages of known technical develop-
ments in the social sciences and methods of measuring human
behavior, or on the other hand, overlook certain practical
and political constraints and methods of conforming to them
or of changing procedures to avoid unfortunate results.

6. EXAMPLES TO ILLUSTRATE MAJOR PUBLIC POLICY RESEARCH
AREAS IN HIGHWAY SAFETY

The important areas of public policy research in highway
safety are so numerous that research of a continuing nature
should be conducted to define them, determine priorities in
undertaking them, and design research project proposals. This
should be an essential continuing aspect of the plan for public
policy research in highway safety.

A few examples are hereinafter provided for possible
research of a manageable size to illustrate possible approaches,
dimensions and costs of typical projects in the field of public
policy research in highway safety. Until the more extensive
research recommended in the preceding paragraph provides a
better decision making base, it will be impossible to select
the most critically needed projects deserving priority. The
following examples are offered not as research proposals but
as suggestions of types of projects in several of the major
areas.

A total program combining several such examples could
extend for a period of ten years at a level of about $800,000
per year.

THE ENFORCEMENT PROCESS

Definition of the Area: Police traffic supervision is
the process concerned with regulating the safe and expeditious
transportation of people and goods from one point to another.
Police control of highways, automobiles, and people is intended
to facilitate the safe and rapid movement of automobiles and
pedestrians.

A Major Question: Should police be involved in enforcing the

traffic laws and regluations, or should traffic enforcement be
carried out by another agency? If so, of what type?
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Study Objective: To ascertain and evaluate those public
policies that have any influence over the police enforcement
of the traffic laws and regulations and related to traffic
safety.

General Methods: Would include research of the litera-
ture, personal interviews, demonstration projects on a sampling
basis and a committee of outstanding authorities to evaluate
findings and make recommendations.

Manpower Estimates: Two researchers, ten pro-
fessional interviewers, two police personnel, two
governmental personnel.

Estimated Costs: $350,000 per year.

Estimated Time: One year, in one state covering all
levels of police jurisdiction. Research should be extended
to other states on a sampling basis during two additional
years.

Expected Results: Resulting data would indicate in what
ways police functions and traffic enforcement functions enhance
or interfere with each other and also advantages and problems
of alternate methods of handling traffic enforcement. These
findings would be valuable in allocating manpower and funds
for this function.

TRAFFIC ENGINEERING

Definition of Area: Encompasses the use of traffic
control devices and regulations to improve street traffic flow
and increase safety; the features of street and highway design
which relate to traffic operations thereon, and the development
of street traffic systems.

A Major Question: Is traffic engineering considered an
important function by local government and how is it provided
in small communities?

Study Objective: To evaluate the local understanding and
attitudes of traffic engineering and highway safety and deter-
mine how problems within the sphere of traffic engineering are
now being handled. Determine the various means by which
smaller communities can obtain better traffic engineering
services.

General Methods: A combination of mailed questionnaries
and personal interview. These would be used to obtain infor-
mation on the state of traffic engineering in the small community
throughout the country. Opinions of qualified traffic engineers
would be obtained.
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Manpower Estimates: For a minimum effort, it is estimated
that two researchers and supporting staff would be needed.

Estimated Costs: It is estimated that the project would
cost §$100,000 per year.

Estimated Time: Two years.

Expected Results: From such a project, information
would be obtained about what is being done to utilize traffic
engineering approaches in smaller localities, what needs to
be done, what organizations provide services needed and how
local officials and groups may be interested in availing them=~
selves of these services to a greater extent.

THE JUDICIAL PROCESS

Definition of the Area: The judicial process involves
the filing of a complaint or an apprehension by an enforcement
officer, submission of the issue to a court possessing appro-
priate jurisdiction, adjudication of the case, and, when there
is a finding of guilty, application of the best principles
of penalization.,

A Major Question: 1Is adjudication of traffic law enforce-
ment cases, as it is presently practiced, accomplishing the
goal to the greatest degree possible?

Study Objective: To research the entire areas of legal
sanctions to determine objective evaluations of the present
system and possible alternatives.

General Methods: Surveys and studies commencing at the
initial enforcement level and continuing through the courts
and the records of motor vehicle administrators would allow
comparative evaluations to be developed. 1In the research
all conceivable innovations and alternatives to the criminal
approach should be utilized, including experimental demonstra-
tions.

A series of such studies should be carried out in several
different states and localities selected to be representative.
At least three projects should be planned.

Manpower Estimates: Substantial staff, including enforce-
ment specialists, lawyers, psychologists, sociologists and
clerical and logistical support. Research on a local basis
would require three practitioners in the enforcement and
judicial fields, and one social scientist, with appropriate
supporting clerical and other staff.
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Costs: Estimated costs for each project would range
from $200,000 to $300,000 per year depending upon the size
and scope.

Time: Each individual project is estimated to require
one year to conduct necessary field work, nine months for
evaluation with a total of six men over an l8-month period,
for a total of nine man years.

For three projects, a total of four and one-half years
would be required if they were conducted sequentially.

Expected Results: Methods of treating traffic offenders
other than one a criminal basis would be suggested and
evaluated, as well as conclusions and recommendations for
modification of the present system.

DRIVER LICENSING

Definition of the Area: Driver licensing is the granting
by the state of the privilege to operate a motor vehicle on
public streets and highways to those deemed qualified. It
includes maintaining a record of drivers' accidents and con-
victions and exercising the authority to suspend or revoke
the privilege for cause.

Major Question: What information on persons, drivers and
potential drivers should be considered in preparing driver
examination, evaluating test performance, withholding or with-
drawing a license and other decisions relating to licensing
which ultimately serve the individual and public interest?

Study Objective: To explore methods of improving those
aspects of the driver licensing system based on acquisition
of skills and knowledge required and the developmental process
in acquiring them.

General Methods: A three to five year comparative study
of drivers in age groups most frequently licensed involving:
(1) development of new tests designed to measure the increas-
ing development of skills and adjustment to various driving
conditions; (2) administration of new tests periodically to
subject and control groups of drivers to compare levels of
achievement; (3) evaluation of actual driving performance of
drivers; and (4) a long-term study of these drivers to eval-
uate this developmental approach.

Manpower Estimates: One researcher, two profes-

sional staff, two field study personnel, two temporary
personnel.
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Estimated Costs: Estimated costs are from $200,000 to
$300,000 per year.

Estimated Time: Minimum of three years at a level of
84 man months per year.

Expected Results: Establish the value of a new approach
in licensing providing for gradual releasing of limitations
or restrictions imposed on new drivers in response to the
development of their abilities and performance as measured
by tests of increasing difficulty.
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7. EVALUATION OF ALTERNATIVE PROGRAM PLANS

Evaluation of the twelve alternative program plans was
conducted in two steps. First, numerical ratings were de-
rived for each plan with respect to each of the 13 criteria.
And, second, subjective judgements were made of the plans with
the highest ratings, and plans were eliminated from consider-
ation successively until only one plan remained as the basic
recommendation. During this process, potential relationships
among the program plans were noted. At the end of the evalua-
tion, a new research theme was derived, based on the basic
recommendation plus several adjunct research areas. These
adjunct areas were extracted from plans which had been pre-
viously eliminated, but which had significant relationships
to the basic theme.

The evaluation criteria used for ratings were listed in
Section 5. Each criterion was applied to the program plan
under consideration, and a numerical rating from 1 to 5 was
derived by each evaluator, as follows:

5 - Superior

4 - Better than average
3 - Average

2 - Fair

1

Least desirable

Five evaluators from the project staff were assigned to each
plan, and a consensus rating for each criterion was establish-
ed from the average rating. The consensus ratings are given
in Table 7-1, and the resulting order of preference is given
in Table 7-2.

The second step of program evaluation was performed by a
committee composed of the director of HSRI, the project
director, a member of the HSRI executive committee, and two
other members of the project staff. 1Initial discussions of
the committee centered on the advantages and disadvantages
of the top-rated programs as reflected in their ratings for
certain criteria. Although there had been no weighting factors
applied to any of the criteria earlier, it was generally felt
that the uniqueness of knowledge produced, applicability to
implementation, and effect on the public image of the auto-
mobile insurance industry were the most important. On this
basis, three program themes were selected as a temporary focus
for further consideration: the young driver theme, the response
to injuries theme, and the legal sanctions theme.

In the elimination process which followed, programs were
dropped successively on the basis of low ratings, nonrelation-
ship to the three top themes, and other considerations. 1In
each case, if a program had any significant relationship to
the three top themes, this fact was noted for future use.

85



TABLE 7-1

CONSENSUS NUMBERICAL RATINGS OF ALTERNATIVES

n
a
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©
PROGRAM § 3
PLANS Tl = g P
=) 0 0 < b=
- g 0 0 0 w | o
| g 7] b= o ol » |~
- 0 o S ol w | ~ o |+ >
& = 0 Al Al 0 © o @ 0
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EVALUATION o 8 : & s 5 % a3 7| . 0
CRITERIA sl &1 S5l 2| RlE1S 81822
ANHFEIHEHEIHEE
> ~ n a =<1 [ bl [a] ] [ (=} =%
Amount of knowledge 4 5 2 4 2 4 3 1 3 4 1 3
Uniqueness of knowledge 2 5 3 5 5 4 3 1 2 2 1 4
Use of insurance data 4 2 3 2 5 2 3 3 2 2 1 1
Benefits to youth 5 3 3 2 4 3 3 1 4 2 5 2
Cost of research 1 5 1 4 5 2 2 4 3 3 3 2
Use of demonstration projects 3 4 2 1 2 2 5 3 3 4 4 4
Applicability to implementation 4 5 1 1 2 4 5 3 3 5 3 4
Near-term implementation potential 5 3 3 1 1 2 3 3 4 5 4 2
Early effectiveness of implementation 4 5 1 2 1 3 4 3 2 4 1 2
Relative cost of implementation 2 2 1 1 5 5 3 3 4 1 2 2
Effect on industry image 5 3 2 2 1 3 4 4 4 2 4 3
Appropriateness of organization 3 5 4 5 2 4 1 3 2 3 5 4
Flexibility and adaptability 4 3 2 5 1 5 3 3 2 3 1 5
TOTAL RATINGS 46 |50 | 28 | 351 36 |43 |42 |35 |38 |40 |35 | 38
ORDER OF RATING 2 1112 9 8 3 4 9 6 5] 9 6
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TABLE 7-2

Order of Preference. from Numerical Ratings of Alternative
Program Plans

1.

10.
11.

12,

Improved Methods of Response tc Highway Accident
Injuries

Reduction in the Traffic Accident Involvement
of Young Drivers

The Effectiveness of Legal Sanctions in Highway
Safety

Methods of Evaluating Highway Safety Implementation
Programs

Optimum Location and Design of Fixed Roadside
Objects

Public Policy and Highway Safety

Reduction of the Role of Alcohol Misuse in Traffic
Accidents

Risk-Taking in Driving Behavior

Improved Methods of Driver Education

Basic Understanding of the Driving Process
Reduction in Losses Due to Vehicle Damage

Influence of the Social Environment and Public
Information on Driver Behavior
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The first two programs to be dropped were those dealing
with vehicle damage losses and roadway objects. The former
is a partial duplication of similar programs just recently
initiated by Saab in Sweden and by the Travelers Research
Center. Further, it is in the area of vehicle research which
is being emphasized by NHSB. The roadway objects program is
fairly unique in its comprehensive approach and yet it also
is in an area which is being very well handled by other
organizations, especially AASHO.

The third and fourth programs eliminated were the ones
on evaluation of implementation programs and public policy.
Their objectives are being covered partially already by the
federal highway safety program standards. Although the
federal plan is not yet clear as to the details of the evalua-
tions which might be performed eventually, there is some like-
lihood that they will be fairly well systematized in another
ten years. Though the evaluation program was dropped as an
entity, it was noted that methods for evaluation of imple-
mentation program in specific areas might be appropriate for
inclusion in several of the other alternative plans. The
same would be true of parts of the public policy program.

Next, the alcohol misuse and driver education programs
were eliminated, again because both areas are being given
strong support in the federal program. Even though the
proposed programs are unique, there are many possibilities
for redundancy, and industry contributions might tend to be-
come lost in the mass of other contributions.

At this point, four of the eliminated programs had
nothing to do with driver behavior, and the other two had only
an indirect bearing. Of the six remaining, five had a signi-
ficant bearing on driver behavior. This result is consistent
with earlier views of the most critical gaps in highway safety
research., Nevertheless, the next program eliminated was the
one on the driving process, which perhaps is the one with the
most direct bearing on driver behavior. 1Its ratings were low
because of weaknesses with respect to implementation and public
image. Further, it did not relate well to any of the other
programs.

The amount of deliberation necessary to eliminate seven
programs provided sufficient bases for the committee to crystal-
lize its comparative views regarding the remaining five program
plans. Thus, 'it developed that the programs on response to
injuries and the young driver were selected as the final con-
tenders.

The final choice was made on the basis of increased bene-
fits that could be achieved in the programs by adding related
research elements from some of the other alternatives. It
was felt that the last three programs eliminated (risk-taking,
legal sanctions, and social environment effects) were most im-
portant in this regard. All three of them contained elements
which were particularly appropriate to the young driver, and
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which would lead to a mutual enhancement when combined. On
the other hand, the response to injury program did not have
a relationship to any of the other alternatives. Therefore,

the young driver program plan was selected, subject to impro-
vements gained from elements of several of the other programs.
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8. THE RECOMMENDED PROGRAM PLAN

This section presents a detailed discussion of the rec-
ommended program plan: The Young Driver Research Program.
First, the important role of the selected theme within the
entire field of highway safety research is discussed. Then,
a lengthy description of the six basic subproject is pre-
sented, including both the early phases of basic experimental
work, and the later phases of demonstration projects and eval-
uation., Next, the administrative aspects of the program are
outlined, including organization, schedule, manpower and cost
estimates. Finally, a few broad results of the program are
forecases.

The objective of the Young Driver Research Program is to
produce knowledge which, when applied, can reduce the over-
involvement of young drivers in traffic accidents. The
research content of the program focuses on this objective.
The program schedule is ten years in length, and the total
cost is estimated as $14,000,000. The basic organizational
form recommended for the program is a multidisciplinary re-
search institute at a university.

8.1 THE YOUNG DRIVER AS A THEME FOR HIGHWAY SAFETY RESEARCH

Up until about two years ago one might have selected any
one of a number of themes dedicated to highway safety research
with the expectancy of making a genuine pioneering effort.
Since then, national concern leading to massive infusions of
support for highway safety research has affected almost every
broad topic touching importantly on highway safety, and rela-
tively few research topics of major importance remain un-
touched by this activity. For these reasons, the task of
defining a unique research area in highway safety and struc-
turing a research program that will justify substantial
expenditures of resources on the part of its sponsor and
the research community has presented a major challenge in
our program definition study.

The Young Driver Research Program meets this challenge.
In addition to being unique among the proliferating highway
safety oriented research programs, the recommended theme of
young driver research is especially attractive because the
needs for improvements in young driver performance are so
great, and because the potential payoffs are so high. Young
drivers under 25 constitute nearly one-quarter of the driving
population, and the proportion is increasing. They also
have approximately one-third of all traffic accidents. If
some method can be found to decrease the overinvolvement
of young drivers in traffic accidents, the payoff will be the
highest possible in terms of man-years of life saved.
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The emphasis on help for the young driver is an appro-
priate one for IIHS in terms of public image and reduced
claims. Further, the insurance industry has already estab-
lished a good reputation for its support of driver education,
and the young driver theme provides a very natural transition
into a highly related, but broader research area.

Who is the young driver and why is he of particular
concern in highway safety research? Basically, the young
"problem driver" is drawn from the population of male
drivers 25 years old and younger. Young female drivers are
not excluded from concern, but their special driving pro-
blem (if there is one) is not visible to researchers yet.
Differences in driving exposure may be the key to this dis-
tinction. Also, age 25 is not necessarily a firm cut-off.
The problem is that young drivers kill and injure themselves
and others in highway crashes at rates far exceeding those
which would be predicted on the basis of their numbers
alone. Moreover, automobile accidents constitute the prin-
cipal cause of death for people in this age group, and the
rates appear to be increasing in contrast to signs of
decreasing highway death rates for the older age groups.

These statistics suggest two broad sets of objectives
for a Young Driver Research Program. The first is people-
oriented: to reduce the deaths suffered and caused by these
young people; to reduce the pain, suffering, and crippling;
and to reduce property destruction. In achieving these
goals our national interests will also be served through
the preservation of our most valuable resource, the future
economic and creative potential of our youth.

The second objective is a longer-range one and perhaps
ultimately even more significant: to permeate the total
driving population with a new and safer pattern of automobile
driving, a pattern producing far fewer crashes. The notion
is very simple. If young drivers can be made safer drivers
in their youthful, dangerous driving phase, then more of
them will survive as safer drivers and will remain safer
drivers throughout their driving years than they otherwise
would have been. Thus, although the driving performance of
the young drivers