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SUMMARY 

Problem identification is recoznized as an important compo- 
nent of highway safety planning. Under the NHTSA/FHWA concept, 
problem identification is the first step in program plannin Z and 
in the development of effective countermeasure programs, l•e 
annual highway safety plan (HSP) is the major plannin• tool used 
by the Vim•inia Department of Transportation Safety in meetin Z 
its objectives and in respondin• to the federal reportin Z require- 
ments. 

Over the past I0 years, the HSP production process has be- 
come more efficient and responsive to state and local planning 
needs. However, the methodology applied in analyzing accident 
data and in evaluating trends has remained virtually unchanged 
since the process was initiated. Although the results of the 
problem identification process fulfill the federal reporting 
requirements, they are not applied as effectively as they could be 
to comprehensive highway safety program planning. 

This report describes Virginia's highway safety problem 
identification process and provides recommendations for changes 
in the administrative organization of the process and in the 
analytical methodology. The current methodology for the identifi- 
cation of systems support and impact problems is described and 
illustrated using 1980 data. 
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PROBLEM IDENTIFICATION FOR VIRGINIA'S HIGHWAY SAFETY PLAN 

by 

Susan G. Rauth 
Graduate Research Assistant 

INTRODUCTION 

Pursuant to the Federal Highway Safety Act of 1966, the High- 
way Safety Division of Virginia was established in 1968 to imple- 
ment and evaluate programs designed to reduce the number and 
severity of motor vehicle accidents occurring in the Commonwealth. 
By Act of the General As•embly, the Departmen• of Transportation 
Safety (VDTS) succeeded the Highway Safety Division on July i, 
1978. In addition to retaining responsibility for the state's 
highway safety program, the VDTS was charged with responsibility 
for coordinating statewide safety programs in rail, air., water, 
and mass transit transportation. 

While the scope of the VDTS's responsibilities has expanded, 
Virginia's transportation safety program remains focused on the 
mitigation of highway safety problems. Specifically, the VDTS is 
directed to" 

i. develop, implement and review, in conjunction 
with relevant state and federal entities, a 
comprehensive highway safety program 

assist cities, counties, and towns of the 
state in the development, implementation, and 
review of local highway safety programs 

3. recommend through the director to the Governor 
and to the General Assembly any and all corrective 
measures, policies, procedures, plans, and programs 
needed to make the movement of passengers and 
property on the highways of the state as safe as 
practicable 

design, implement, administer, and review special 
programs or projects as needed to promote highway 
safety in the Com•.onwea!th 

5. integrate highway safety activities into the 
framework of transportation safety in general. 



The main planning tool used by the VDTS in meeting its 
objectives is the Highway Safety Plan (HSP). Under this pro- 
gram, each state is required to develop a comprehensive, multi- 
year plan for highway safety program management and to document 
its goals, planned activities, and funding needs as set out by 
the requirements of the NHTSA/FHWA Highway Safety Plan Manual, 
Volume 102. This plan is reviewed and approved by the NHTSA and 
FHWA as a prerequisite to the allocation of federal highway safety 
funds. The HSP is also intended to provide a framework for sys- 
tematic planning and evaluation at the state level. 

Under Virginia's HSP process, each state traffic safety 
agency and local transportation safety commission (TSC) is in- 
vited to submit to the VDTS an annual summary of its planned 
activities and an estimate of the resources needed to support its 
programs. Until recently, staff members of the Virginia Highway 
and Transportation Research Council (VHTRC), in conjunction with 
the VDTS, compiled these summaries to develop an overall annual 
state HSP. 

Problem identification is central to the HSP planning process. 
Under the NHTSA/FHWA concept, problem identification is the first 
step in highway safety planning and in the development of effec- 
tive countermeasure programs. The occurrence and severity of 
traffic accidents are the product of a complex array of interde- 
pendent factors; thus, it is difficult to isolate and evaluate a 
particular problem. Nonetb.eless, techniques are available for 
drawing some general conclusions concerning the characteristics 
of accidents in a given jurisdiction. 

However, in Virginia the methodology applied in acquiring 
and analyzing accident data and in evaluating trends has remained 
virtually unchanged since the process was initiated. As a result, 
there are limitations to the scope of the analysis and to the 
application of the results achieved. Also, the organization and 
timing of HSP activities is not in congruence with state and local 
safety program administration. Although the results of the entire 
process fulfill the federal reporting requirements, they are not 
applied as effectively as they could be to comprehensive highway 
safety program planning. 

PURPOSE AND SCOPE 

The purpose of this report is to describe and evaluate Vir- 
ginia's highway safety problem identification process as it has 
evolved to satisfy federal and state reporting requirements and 
needs. The report outlines the current methodology for the 



identification of systems support and impact problems and illus- 
trates the data analysis process using 1980 highway accident 
statistics. 

The report also comments on the adequacy of the administra- 
tion of the HSP problem identification process and provides recom- 
mendations for improvements to the current process. 

The scope of the report is limited to the problem identifica- 
tion analysis performed for the annual HSP. Many of the weaknesses 
of Virginia's process can be attributed to deficiencies in the state- 
wide traffic records system. Problems associated with the traffic 
records system which impact problem identification are noted, al- 
though they are not examined in detal in this report. 

The limitations of the problem identif:cation and HSP planning 
process are evaluated in the final section of the report, with rec- 
om•nendations for :mprovement. This evaluation is preceded by a 
description of the current process and an example of problem 
identification analysis using 1980 accident data. 

OVERVIEW OF THE HSP PROCESS 

Guidelines for preparing and submitting the annual HSP are 
outlined in NHTSA/FHWA Highway Safety Program Manual, Volume 102. 
Each state has formulated its own approach to meeting the guide- 
lines. Volume 102 emphasizes a comprehensive "top-down" planning 
process, in which problem analysis is first performed at the state- 
wide level to provide subsequent support to safety programming 
at the local level. Virginia's approach is, in essence, a reversal 
of that recommended in Volume 102. The following section describes 
the problem identification proc•_ss in Virginia. 

Problem Identification Process 

The h±ghway safety problem identification process in Virginia 
revolves around the production of the annual HSP. The HSP problem 
identification process focuses on t•o basic categories of highway 
safety problems as outlined, in •he Volume ?_02 manua3.- "systems 
support" and "impact" problems. Systems support problems are de- 
fined as deficiencies "in a vital traffic safet.? f•nction, the 
correction of which may not be directly related to accident, 
fatality, or injury changes." Ideally, they should be derived each 
year from an administrative evaluation of Virginia's traffic safety 



network and a review of the legislative and regulatory require- 
ments which govern program operations. However, this is a diffi- 
cult task, due in part to the lack of an adequate technique for 
evaluating the performance of system support activities. Not 
enough information on the status of state transportation safety 
programs is available from the agencies. 

Systems support problems identified have remained relatively 
constant from year to year. In the past three years, systems 
support problems were identified in the areas of highway safety 
program planning and administration, highway safety training and 
education, driver education, periodic motor vehicle inspection, 
emergency medical services, adjudicative services, and accident 
data information systems. 

Impact problems are defined in Volume 102 as "directly 
related to factors contributing to accidents, fatalities, and/or 
injuries, and may be corrected by application of countermeasures 
designed to minimize the effects of these factors." Impact prob- 
lem analysis generally focuses on fatal, injury, and property 
damage accident rates for the entire state as well as the three 
highway systems (interstate, primary, and secondary). 

Impact problem analysis is also conducted in more specific 
accident problem areas, such as pedestrian involvement, pupil 
transportation services, type of vehicle involved (bus, truck, 
motorcycle, bicycle), and alcohol-related accidents. The spe- 
cific impact problems identified vary from year to year in rela- 
tion to the results of the problem identification analysis and the 
changing emphasis of highway safety programs (e.g., 55 mph speed 
limit enforcement). 

In Virginia, problem identification analysis is conducted 
at both the local and the state level. Since localities generally 
lack the capability to accumulate the accident and safety program 
data required to conduct both impact and systems support problem 
analysis, the VDTS has developed automated systems to provide 
them with as much information as practically possible. Mini-Crash 
Facts reports supply localities with accident statistics-•an•d •'rO•- 
iem identification packets (PID's) supply them with systems 
support data (plus limited crash statistics). 

In theory, local TSC's apply these data sources to identify 
problems and develop local plans and programs. In practice, how- 
ever, the TSC's lack the capability and manpower to perform in- 
depth analyses. Thus, the value of local level analysis is limited, 
and this undermines the effectiveness of Virginia's "bottom-up" 
system of statewide safety program planning. 



The HSP ,problem identification process is illustrated in 
Exhibit i. The VHTRC receives a magnetic tape containing a full 
year's crash data from the Department of State Police (DSP) in 
March of each year. This crash file is used to produce a series 
of reports generated by the VHTRC (the Youth Facts Sheet, the 
VASAP report), in addition to its use in the-•-SP ioc•i •roblem 
identification process. 

Specific data related to the 14 highway safety program areas 
(as specified in Volume 102) are extracted from the DSP crash tape 
and sorted by locality. Data from the Department of Education's 
driver education program and the Division of Motor Vehicle's 
driver conviction information are also avai.!abie in automated form. 
Data from these three sources are directly input to a file, known 
as the master file, which is used to produce locality-specific 
Mini-Crash Facts and PID's. Other data used, which are available 
from the Dig'iSion of Motor Vehicles as well as the Emergency Medi- 
cal Services, the Pupil Transportation Services, the Bureau of 
Forensic Sciences, and the Virginia Department of Highways and 
Transportation, are not in automated form. These data must be 
manually tabulated from computer printouts or, in some cases, from 
manual files. 

A list of the type of data and their sources used in the 
impact and systems support problem identification process is in- 
cluded in the Appendix. 

The multiplicity of data sources and formats presents diffi- 
culties in the problem identification process. The type of data 
analysis which can be performed is constrained by the content and 
format of published sources and discrepancies which sometimes 
exist between the sources. The process would be improved if all 
the data could be obtained in raw, automated format. 

Local accident data are extracted from the master file to 
produce the Mini-Crash Facts reports within 2-3 months of the 
receipt of the D$P 'cbas'h tape. The reports are distributed to 
the localities for their use in impact problem identification, 
generally by the end of May. 

The data used in systems sunport analysis are compiled over 
the summer months and input into the master file. The PID packets 
are scheduled for production and distributicn in September. The 
local TSC's are requested to rev'ew and analyze the information 
contained in the PID's and the Mini-Crash Facts reports and to 
prepare their input to the HSP by' "Ma'r'cP/." input from the commissions 
is in the form of program descriptions and funding requests for 
mater'als, labor, and program management. 



EXHIBIT i 

HIGHWAY SAFETY PROBLEM IDENTIFICATION PROCESS 

COLLECT COLLECT 
AUTOMATED MANUAL 

DATA DATA 

MARCH 

MAY 
PRODUCE AND 
DISTRIBUTE 

MINI CRASH FACTS 

OCT -NOV .--- 

PRODUCE AND 
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P.I.D.'S 

LOCAL TSC AND 
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• 

SUBMISSIONS 
DUE TO VDTS 

STATEWIDE IMPACT 
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\•L 

MAY HSP DRAFT DUE 

NHTSA & FHWA REVIEW 

AUGUST PROBUCE FINAL HSP 



From the submissions, as well as the state problem identifi- 
cation analysis described below, the VDTS attempts to determine 
changes in accident trends, new problem areas, and significant 
safety program needs. The VDTS staff relates their findings to 
the 14 HSP program areas" motorcycle safety, pedestrian safety, 
pupil transportation services, alcohol-related acci•ents, traffic 
courts, identification and surveillance of accident locations, 
driver education, highway design, construction and maintenance, 
traffic engineering services, local traffic records systems, 
debris, hazard control and cleanup, police traffic services, and 
accident investigation and reporting. 

The statewide systems support and impact problem identifica-. 
tion analyses are performed, foliowinz the local analysis. The 
main sources of data for the impact p•.oblem analysis are the De- 
partment of State Police Annual Crash Facts and the Virginia De- 
partment of Highways and Transpor't•%io•n annual Summa_ry of Accident 
Data. The statewide system support analysis is-based, i•"par•-, on 
th---•-submissions received from the state transportation safety agen- 
cies. It is also derived from an intuitive understanding of state 
safety program problems and needs. A more systematic method for 
identifying and evaluating the magnitude of systems support problems 
has not been developed. 

The results of the state and local impact and systems support 
pr•oblem identification analyses are compiled by the VDTS, and a 
draft of the HSP is due in May. Following the NHTSA and FHWA re- 
view, the HSP is refined and submitted in final form to the federal 
agencies in August of each year. 

State_w_ide !mpa_ct_ Problem Analy_sis 

Impact problem analysis is a critical component of the HSP 
problem identification process. To exemplify the state of the art 
in Virginia in impact problem identification, an analysis was per- 
formed using current data. The results of the analysis are pro- 
vided in the following section. 

The impact analysis is performed by the VHTRC. The data are 
analyzed by two methods" a regres•ion analysis is employed to 
project accident trends, and a comparative analysis of the current 
and the preceding year is conducted to illustrate current changes 
in accident characteristics. The regression analysis is generally 
based on ten years of data. For the purpose of this report, 3- 

year averages of data were calculated and compared. The averaging 
of the data serves primarily to smooth out the data lines and the 
results of the analysis are basically the same as those achieved 
in the analysis of the ten individual years. 



The linear regression analysis using the least squares 
formula (also known in this case as time series analysis) cor- 
relates an independent variable (time) to a dependent variable 
and generates a line which is the best fit to the known data. 
Trend projections are made by extrapolating from this line. 

To evaluate the projections, a correlation coefficient (r) 
is obtained for each equation. The correlation coefficient 
assesses the data fit and the validity of the projections. An 
r of +I.0 represents a perfect fit of the data points to the re- 
gression line. An r value approaching zero indicates no relation- 
ship between two points and the trend described, and as r approaches 
+I.0 the data fit to the line improves. In highway safety accident 
research, the following relationships have been observed for r- 

Value of r 

0 to + 0.20 

+ 0.21 to +- 0.45 

+ 0.46 to -+ 0.85 

+_ 0.86 to +- 1.00 

R•!ationsh_ip 
None to slight 

Low, but typical of accident research 

Moderate to high; correlations over 0.60 
ame marne 

Extremely high 

Time series analysis is an adequate method of traffic safety 
problem evaluation, but it is limited in terms of the depth of the 
results obtained. It does not incorporate measures to cross tabu- 
late safety variables, which are necessary for adequate explana- 
tions of causes of accidents and accident trends. There is also 
little attempt to link exposure data to accident occurrence. 

The results of the current impact problem analysis are 
shown be low. 

Resu.l•ts_ of Impact Problem Analysis 

Data for various accident categories are depicted in Exhibits 
2 through 15. The data are represented as 3-year averages, be- 
ginning with 1974 data thmough 1980 data, the most current informa- 
tion available. In Exhibits 16 through 40, certain data categories 
have been plotted and projected to 1983 using regression analysis 
to illustrate historic and projected trends. Exhibit 16 shows the 
number of vehicle miles travelled. These data were used to calculate 



the accident, injury, and death rates shown in Exhibits 17, 18, 
and 19. The rates are broken out by four classifications of 
highway systems" (I) all Virginia; (2) interstate; (3) primary; 
and (4) secondary. Projections for three categories of accident 
severity (total, injury, and fatal accidents) are shown in Exhibits 
20, 21, and 22. The numbers of bicyclists and pedestrians injured 
and killed are shown in Exhibits 23 through 26. Exhibits 27 
through 34 depict the numbers of vehicles involved in all acci- 
dents and in fatal accidents, and the type of vehicles involved 
in both accident categories. Finally, Exhibits 35 through 40 
project trends in both total and fatal accident categories in- 
volving drinking and nondrinking drivers. 

Statewide Fatal, Injury, and Pr•o•ert• Damage Accident Rates 

An analysis of the data reveals a general trend toward re- 
duction or stabilization in the number of accidents experienced 
statewide despite the steady increase in the number of vehicle 
miles travelled (Exhibit 16). The 1978-80 accident statistics 
for all Virginia roadways indicate no change in the occurrence 
of personal injury accidents, and. average decreases of 2.0% and 
9.0% in fatal and property damage crashes, respectively (Exhibit 
2). The accident rate (number of accidents/100 million vehicle 
miles of travel) shows an average decrease of 6.0% over 1977-79 
(Exhibits 6 and 17). An average decrease of 2.0% in the death 
rate was observed in 1978-80 over the previous period (Exhibits 
6 and 19). A slight increase (1.0%) in the average injury acci- 
dent rate was noted, which is in keeping with.the trend of a slight increase and stabilization over the past 6 years (Exhibit 
18). It is interesting to note, however, that the injury rate 
was decreasing prior to the 197•-76 period. 

Accid.ent.s _0,C_,cur,ring on, _th e Stat.e• H_ig_hw_ay_ S.ys_t_em•s 
The interstate, arterial and primary, and secondary highway 

systems comprise the total mileage under the jurisdiction of the 
Virginia Department of Highways and Transportation (VDH&T). The 
Department is also responsible for road mileage in incorporated 
municipalities with a popular'on less than 3,500. 

T•_he _I n t,ers t at,, e ,S •,s•_ep: 
Exhibit 3 provides a summary of accident statistics for the 

interstate system, which remains the safest of Virginia's road- 
ways. In recent years the injury rate has increased slightly and 
stabilized, whereas the accident and death rates have continued 



to decline (Exhibits 6 and 17 through 19). During the 1978-80 
period, the average frequency rates for accidents, injuries, 
and deaths were 78, 41 and •.0 •-•, respect•_vely. These represent 
an average increase of 3.0% in the injury rate over the previous 
years, and significant decreases of 6.0% in the accident rate 
and 12.0% in the death rate. 

The safety advantages of the interstate system continue to 
be evident in the accident experience of the total mileage under 
the VDH&T The interstate system experienced 30% of the t•ave • 

but only 10% of the accidents,, 10% of the persons injured, 11% 
of the persons killed, and 10% of the property damage that oc- 
cured on the highway system under the supervision of the VDH&T 
in 1978-80. 

The Primary, ,$YS t,•em. 

The accident experience of the primary system is shown in 
Exhibit 4. The average accident, injury, and death rates for 
1978-80 were 244, 130, and 3.77, respectively (Exhibit 6). The 
accident rate for this system showed a 7.0% average decrease in 
1978-80, which is in keeping with the decreasing trend shown in 
Exhibit 17. The average death rate decreased 5.0% from 1977-79 
to 1978-80. The 1978-80 average injury rate decreased slightly 
(1.0%), contrary to the gradually increasin• trend projected in 
Exhibit 1"8. The primary system comprises about 12• of ilethe m age 
under the supervision of the VDH&T. This system experienced 48% 
of the travel, 49% of the accidents, 52% of the persons injured, 
60% of the persons killed, and 49% of the property damage occurring 
on the highway systems under the jurisdiction of the VDH&T. 

The Secondary •yste.m. 
The secondary system is inherently the most hazardous of the 

highway systems under the supervision of the VDH&T. The accident 
experience for the secondary system :s shown in Exhibit 5. This 
system has the highest average accident, injury, and death fre- 
quency rates of all the systems at 446, 210, and 3.90, respec- 
tively (Exhibit 6). In 1978-80, the average accident rate de- 
creased by 9.0% over the previous 3-year average, which is in 
keeping with the declining trend shown in Exhibit 17. The second- 
ary system death rate also exhibits a declining trend, and in 1978- 
80 decreased an average of 2.0% (Exhibit 19). The injury rate ex- 
perienced an average 2.0% decrease which is, however, contrary to 
the trend of slight increase shown in Exhibit 18. 

i0 



Although the secondary system experienced only 22% of the 
total travel, 41% of the reported accidents, 38% of the persons injured, 29% of the fatalities, and 41% of the property damage 
accidents during 1978-80 occurred on secondary roads. 

!.nJ ury Accid,e.n_ts 
During the 1978-80 period, total motor vehicle accidents 

decreased by an average 6.0%, and are projected to continue to 
decrease (Exhibit 20). Although total personal injury accidents 
decreased by an average of less than 1.0% fro•.• 1977-79 to 1978-80, 
the occurrence of injury accidents has been gradually increasing 
in recent years and this trend is projected tc continue (Exhibit 
21). This evidence may indicate that pas•t emphasis on reducing 
the severity of accidents ha.• been ef•:ective, and that those acci- 
dents which formerly were fatal accidents are now classified as injury accidents because advanced life-saving techniques and the 
installation of safety hardware (impact attenuators, safety bar- 
riers, breakaway sign supports, etc.) have combined to reduce 
accident severity. 

Data on the average numbers of total persons, pedestrians, 
and bicyclists injured for the 3-year periods are shown in Exhibit 
7. The average increase in the total number of persons injured 
was less than 1.0% from 1977-79 to 1978-80, yet the results of the 
regression analysis project a sharp increase in the number of per- 
sons injured in upcoming, years (Exhibit 23). During the 1978-80 
period, the number of pedestrians injured decreased by an average 2.0%, and the number of bicyclists injured increased by an average 
6.0% (Exhibit 7). These changes are in keeping with the general 
projected trends of decrease and increase for numbers of pedes- 
trians and bicyclists injured, respectively, as shown in Exhibit 24. 

Fatal Accidents 

In 1978-80, the total number of fatal accidents decreased by 
an average 2.0% over the previous period. Since 1974, fatal ac- 
cident incidence has been increasing slightly on the 3-year average basis, and this trend is projected to continue (Exhibit 22). 

The total average numhem of persons, pedestrians, and bicy- 
clists killed are shown in Exhibit $. in z•e 1978-80 period, the 
average number of persons killed decreased by 2.0% over the 1977- 
79 period. This is contrary to the results of the regression 
analysis, which projects a slight increase and stabilization over 
the next few years (Exhibit 25). 

Ii 



In 1978-80 Virginia experienced a slight increase (1.0%) 
in the number of pedestrians killed over the 1977-79 average. 
The number of pedestrian deaths, however, is projected to show 
a decreasing trend (Exhibit 26). The number of bicyclists 
killed as a result of traffic accidents increased by an average 
15% in 1978-80 over 1977-7°•. The apparent significance of this 
value is misleading, since the absolute average increase during 
that time period was from 20 to 23 bicyclists. Nonetheless, this 
increase is in keeping with the projected moderate increase as 
shown in Exhibit 26. 

Types of Vehicles Involved in All Accidents 

Exhibit 9 depicts the total number of vehicles involved in 
all accidents by vehicle type. During the 1978-80 period, the 
total number of vehicles involved in all accidents decreased by 
an average of 8% over 1977-79. Exhibit 27 shows this decrease 
is in keeping with the.projected, trend of decline, although the 
absolute average value will be higher than that of 1978-80. 

In 1978-80, automobiles represented 77% of the total ve- 
hicles involved in all accidents, followed in magnitude of 
incidence by trucks (18%), motorcycles (1.0%), and buses (less 
than 1.0%). The absolute number of autos involved in all acci- 
dents, however, decreased by an average 10% from 1977-79 to 
1978-80, and is expected to continue to decrease (Exhibit 28). 
Although the number of trucks involved in all accidents in 1978- 
80 decreased by an average 2.0% over the 1977-7• period, the 
involvement of trucks in traffic accidents has been increasing 
in recent years and this trend is projected to continue (Exhibit 
29). 

The number of motorcycles and buses involved in all acci- 
dents decreased by an average 4.0% and 9.0%, respectively, from 
1977-79 to 1978-80. This is in keeping with a projected decline 
of involvement of both motorcycles and buses in all accidents 
(Exhibit 30). 

Types of Vehicles Involved in Fatal Accidents 

The total number of vehicles involved in fatal accidents 
decreased by an average 4.0% from 1977-79 to 1978-80 (Exhibit I0). 
This is contrary to the projected increasing trend of number of 
vehicles in fatal accidents (Exhibit 31). The order of magnitude 
of types of vehicles in fatal accidents is the same as that for 
all accidents, except that trucks and motorcycles account for a 
larger percentage of all vehicles involved (26% and 6.0%, respec- 
tively). 
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In 1978-80, the number of autos involved in fatal accidents 
decreased by an average 7.0%, which is in accord with the pro- jected trend of gradual decline (Exhibit 32). During this same •eriod, the number of trucks involved in fatal accidents stayed 
the same, although historically truck involvement has been in- 
creasing steadily and is projected to continue to increase 
(Exhibit 33). 

The involvement of buses in fatal accidents has remained 
virtually the same for the past 6 years, and no change is pro- jected in this trend (Exhibit 34). 

Although the incidence of motorcycles in all accidents is 
projected to decrease, motorcycle involvement •n fatal accidents 
has increased in recent years and is projected to continue to in- 
crease, (Exhibit 34). The average numbe, •_ cf mo•orc•,•les. 

•.• 
involved 

in fatal accidents increased by 7% from 1977-79 to 1978-80. 

Typ•s ,o,•, Acc..ide•_s 
Exhibit ii depicts the average number of types of accidents. 

Sixty-two percent of the total number of accidents Which occurred 
in the 1978-80 period involved collisions of motor vehicles with 
other motor vehicles. Non-collision accidents accounted for 25% 
of the total accidents in 1978-80. Motor vehicle collisions with 
fixed objects, pedestrians, and bicycles accounted for 7.0%, 2.0%, 
and 1.0%, respectively, of the total types of accidents which 
occurred in 1978-80. It may be significant to note that accidents 
involving motor vehicles with fixed objects increased by an average 
20% in !•"8-80• over _•9"7-7 •• 

•, 
and have been steadily increasing over 

the past 6 years. 

Location of All Accidents and Fatal Accidents 

Exhibits 12 and 13 depict the location of accidents :•_r,,, a 
general sense. In 1978-80, 34% and 33% of the total average 
number of accidents occurred in business-industrial and open coun- 
try locaticns, respectively. Accidents occurring in residential 
locations accounted for an average 29% of the total accidents, 
and school zone or playground accidents accounted for only •.0% 
of the total accidents. 

When examining the location of fatal accident occurrence, 
the p.ercentage of fatal accidents that occurred in open country 
(67%) was double the percentage of all accidents in all locations 
in 1978-80. Sixteen percent of fatal accidents in 1978-80 occurred 
in a residential district, and 14% occurred in a business or in- 
dustrial area. 0nly 1.0% occurred in a school zone or playgr.ound. 
The proportion of total and fatal accidents in each location has 
remained virtually the same in recent years. 
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Alcohol-Related Accidents 

Exhibits 14 and 15 show alcohol-related crash data for total 
and fatal accidents by these categories- obviously drunk, ability 
not impaired, and had not been drinking. The total number of 
drivers in all accidents decreased by an average 7.0% in 1978-80 
over 1977-79. The number of drivers involved in all accidents 
who were under the influence of alcohol, to varying degrees, in- 
creased by an average of 3% to 4% during the same period. Corres- 
pondingly, the number of drivers who had not been drinking showed 
an average 6.0% decrease from 1977-79 to 1978-80. All in all, an 
average 7.0% of the total number of drivers in all accidents had 
been drinking. The results of the regression analysis predict 
these trends will continue (Exhibits 35-37). 

Although the total number of drivers in all accidents has 
been decreasing in recent years, the total number of drivers in 
fatal accidents has been increasing, and this trend is projected 
to continue (Exhibit 38). In the 1978-80 period, a total of 10% 
of all drivers in all accidents had been drinking (Exhibit 15). 
Decreases of 10% and 12% in the average numbers of drivers who 
were obviously drunk or whose ability was impaired •occurred in 
1978-80 over 1977-79. However, these declines are contrary to 
historic and projected trends, as shown in Exhibit 39. The in- 
crease in the percentage of drivers (17%) whose ability was not 
impaired is also contrary to the decreasing trend in this cate- 

•h•_bit 39. gory, as shown in E 

From 1977-79 to 1978-80, the average number of drivers 
involved in fatal accidents decreased significantly (26%), which 
is consistent with the declining trend depicted in Exhibit 40. 
In total, 10% of all drivers involved in fatal accidents in 1978- 
80 had been drinking. 
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ACC IDENT, 

All •irgini a 

1974-76 
1975-77 
1976-78 
1977-79 
1978-80 

Percent Change 
1978-8• Over 1977-79 

Interstate System 

1974-76 
1975-77 
1976-78 
1977-79 
1978-80 

Percent Change 
19 78-80 Over 19 77- 79 

Primary. System 
1974-76 
1975-77 
1976-78 
1977-79 
1978-80 

Percent Change 
19 78-80 Over 1977- 79 

Seco Ddary System 

1974-76 
1975-77 
1976-78 
1977-79 
1978-80 

Percent Change 
19 78-80 Over 19 77- 79 

EXHIBIT 6 

INJURY, AND DEATH RATES 

Accident Injury Death 
Rate Rate Rate 

383 145 2.96 
364 147 2.92 
356 150 2.83 
350 153 2.79 
32 8 154 2.73 

6.0% I. 0% 2.0% 

97 38 
92 39 
89 40 
83 40 
78 41 

1.23 
1.30 
1.30 
1.17 
1.03 

6.0% 3.0% 12% 

275 122 3•90 
262 •o .•.5 3°97 
267 130 3°97 
=6! 131 3°87 
244 130 3o 67 

7.0% i. 0% 5o 0% 

514 206 4.57 
502 209 4.40 
513 215 4.23 
489 214 3.97 
446 210 3.90 

9.0% 2.0% 2.0% 

i? 



Year 

1974-76 
1975-77 
1976-78 
1977-79 
1978-80 

Percent Change 
19 78-80 Over 
1977-79 

Year 

1974-76 
1975-77 
1976-78 
1977-79 
1978-80 

Percent Change 
19 78-80 Over 
1977-79 

EXHIBIT 7 

PERSONS INJURED 

All Persons 
Injured 

Pedestrians 
Injured 

50,580 
53,662 
57,322 
59,383 
59,594 

2,215 
2,209 
2,223 
2,232 
2,187 

0.0% 2.0% 

EXHIBIT 8 

PERS ONS KILLED 

All Persons 
Killed 

Pedestrians 
Killed 

1,033 
1,065 
1,082 
1,082 
1,055 

184 
175 
171 
168 
170 

2.0% I. 0% 

Bicyclists 
Injured 

1,156 
1,130 
1,120 
1,169 
1,240 

6.0% 

Bicyclists 
Killed 

14 
16 
19 
20 
23 

15% 
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EXHIB IT 9 

TYPES OF VEIIICLES INVOLVED IN ALL ACCIDENTS 

Years 
Vehicle Type 

Autos Motorcycles Trucks Buses Other 
Vehicles 

Total 
Vehicles 

1974-76 
1975-77 
1976-78 
1977-79 
1978-80 

Percent Change 
1978-80 Over 
1977-79 

19•,656 3,120 30,740 1,792 5,510 
193,633 2,979 32,227 1,626 5,362 
191,852 2,967 35,612 1,574 5,972 
184,466 2,887 38,501 1,530 6,689 
165,954 2,777 37,803 1,387 6,814 

237,819 
236,157 
238,307 
234,396 
214,735 

10% 4.0% 2,0% 9• 0% 2.0% 8.0% 

EXHIBIT I0 

TYPES OF VEHICLES INVOLVED IN FATAL ACCIDENTS 

Years 
Vehicle Type 

Cars Motorcycles Trucks Buses Other Total 

1974-76 
1975-77 
1976078 
1977-79 
1978-80 

Percent Change 
19 78-80 Over 
1977-79 

910 61 268 ii 23 
949 63 293 II 19 
959 72 316 II 26 
939 70 344 ii 30 
871 75 345 i0 38 

1,273 
1,335 
1,383 
1,393 
1,338 

7.0% 7.0% O. 0% 9.0% 27% 4.0% 
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EVALUATION OF THE PROBLEM IDENTIFICATION PROCESS 

The effectiveness of the problem identification process in 
Virginia is impeded by (i) the administrative organization of 
the process, and (2) limitations of the data analysis methodology. 

Currently, problem identification and data analysis are per- 
formed following distribution of the PID's and receipt of the TSCs' 
and state agencies' submissions. Although this method is success- 
ful in incorporating participation at the local level, it is not 
as effective as a "top-down" planning process, as emphasized in 
the Volume 102 HSP guidelines. In other words, according to 
Volume 102, comprehensive plannin• should be first performed at 
the state level prior to distr'bution of the }•ID's• The results 
of the analysis would then be translated into goals and areas of 
emphasis which are communicated to the TSC's and s-ate agencies 
to prov'de support for problem identification at -the local level. 

The need for reversing the chronology of the HSP process is 
evidenced by the fact that the submissions received from the TSC's 
and agencies generally indicate a lack of data analysis or an 
attempt to relate 402 funding requirements to the data. The submis- 
sions are also deficient in respect to the program evaluation 
component. Evaluation is important to measure past results and 
to predict future goals and program emphases. Both impediments 
indicate a lack of planning capability at the local level. 

Revising the problem identification process so that the 
locality-specific analysis is performed at the state level will 
not only relieve the localities of this burden, but will also 
improve the VDTS's ability to evaluate and compare local programs 
and prioritize problem areas and funding needs. 

The second major problem in the HSP and problem identifica- 
ticn process is related to limitations of the statistical analysis 
methodology, as previously mentioned. Although the linear regres- 
sion technique currently employed is a valid approach to problem 
analysis, the results do not provide explanations for the observed 
trends and changes; they merely give comparisons of absolute num- 
bers of accidents. Also, the analysis is based on historical data 
and cannot account for fluctuations in trends due to external 
variables such as energy consumption, climate, etc. 

The shortcomings of the statistical analys's are related 
more directly to the format of the data than to the methodology 
itself. The accident data available for analysis is in an ag- 
gregated format that prevents more specific, in-depth problem 
analysis. The process would be improved if the crash data were 
received in raw format and then compiled into the 14 program areas 
specified in Volume 102. 
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Thus, specific characteristics of a safety problem, rather 
than simply a comparison of numbers, could be used to achieve a 
detailed and effective analysis. This would, in turn, improve 
the validity and usefulness of the problem identification process 
in highway safety planning at the state level. 

There are other factors related to the accuracy and timeli- 
ness of the data that adversely affect the problem identification 
process. The validity of data analysis depends on the validity 
of the data input to the system. Discrepancies between data re- 
ceived from different sources indicate a need for quality control 
at the time the data are initially reported and collected. 

The application of the res•!ts of the data analysis is also 
affected by the timeliness of the data. Current safety program 
planning is generally based on accident data that are two years old; 
i.e., the FY 1981 HSP is based on FY 1978 data. This problem stems 
from inefficiencies in the management of the statewide traffic 
records system. It is beyond the scope of this report to comment 
further on these problems. 

SUMMARY AND RECOMMENDATIONS 

Over the past ten years, much progress has been made in 
improving the efficiency of the problem identification process in 
Virginia. However, the "bottom-up" planning process that has 
evolved in response to the federal HSP and 402 funding programs 
has impeded highway safety planning at the state level. The changes 
imposed on such planning by the new federal administration make it 
difficult to predict the future of the HSP. Regardless of policy 
changes, the problem identification process remains an integral 
component of highway safety planning. The effectiveness of this 
process can be improved by implementing the following recommenda- 
tions. 

i. The VDTS administrators should consider revising 
the HSP planning process so that locality-specific 
and statewide systems support and impact problem 
identification analysis are performed at the state 
level prior to the issuance of PID packets, so the 
results of the analysis can be used to assist 
planning at the local level. 

2. The VDTS should acquire disaggregated data for use 
in statistical problem analysis and should focus 
its analysis efforts on detailed accident charac 
teristics specific to each program area. 
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3. The VDTS should explore the possibility of 
employing sophisticated and in-depth data 
analysis techniques to increase the effec- 
tiveness and validity of the problem iden- 
tification process. 
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APPENDIX 

DATA SOURCES USED IN THE HSP PROBLEM IDENTIFICATION PROCESS 

Department of State Police 

Division of Motor Vehicles 

Virginia Department of High- 
ways and Transportation 

Department of Education 

Bureau of Emergency Medical 
Services 

Bureau of Forensic Sciences 

Virginia Department of Trans- 
portation Safety 

V'irginia Com•onwea!th 
University 

State Police Crash Tape 
Virginia Crash Facts 

Conviction Data Tape 
Licensed Drivers Report 
Registered Vehicles Printout 

Summary of Accident Data 

Road Mileage Tables 

Division Program Reports 

Pupil Transportation Reports 
Driver Education Program Data 

Training Data 

Alcohol Breath Test Data 

VASAP Program Data 

Training Reports 

U. Va. Tayioe Murphy Institute Annual Census Index 




