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•THE need exists for comprehensive and accurate data on costs of motor vehicle ac
cidents in a form that will allow analysis and precise evaluation of the national high
way transportation system from the standpoint of losses through traffic accidents. 

Most previous estimates of motor vehicle accident costs have been based on insuf
ficient data and have lacked precise detail. As a result, these estimates have been 
questionable and have been of relatively little use in practical problems of highway 
planning and traffic control where detail and precise measurement are required. This 
is not to imply that these past estimates were valueless. They represented an honest 
and sincere attempt to evaluate accident losses, and if better data had been available 
they would have been refined further. They also indicated recognition of the need for 
motor vehicle accident cost data and served as a forerunner for the comprehensive 
motor vehicle accident cost study. 

The Washington Area Motor Vehicle Accident Cost Study is the first comprehensive 
study of traffic accident costs to concentrate on a predominantly urban area (1). The 
study benefited from results of several previous projects of this type undertaken on a 
statewide basis in Massachusetts, Utah, New Mexico, Illinois and Ohio. Procedures 
were utilizeq which were developed by a special committee of the Highway Research 
Board, of which the Project Director was a member, and outlined in a manual of pro
cedures published by the U.S. Bureau of Public Roads (2). The fundamental theory 
applied was that the cost of motor vehicle accidents maybe represented by the money 
value of damages and losses to persons and property plus expenditures in connection 
with the accident potential . According to this theory, it is immaterial whether damages 
are repaired or losses recovered. 

PURPOSE AND SCOPE OF STUDY 

The primary objective of this study was to determine the cost of motor vehicle 
accidents and incidents occurring in the Washington Metropolitan Area during a 12-
month period and involving Washington area residents. The study also was designed 
to permit detailed analyses of accident frequencies and costs related to pertinent vari
ables of the highway, vehicle, driver, envi ronment, and traffic operations. Also to 
be determined were the various elements of cost attributable to these accidents. 

The accurate measurement of accident cost elements, and the determination of ac
cident frequencies and costs associated with the many variables to be considered, re
quired in-depth interviews with persons (owners, drivers, pedestrians, passengers) 
involved in motor vehicle accidents which had occurred within the study area. Only 
direct costs were considered and these costs only as they applied to vehicles regis
tered within the study area. Costs related to vehicles registered outside the study 
area were excluded, even though these vehicles may have been involved in accidents 
within the area. This followed the pattern used in previous studies of this type; thus, 
only the direct costs specifically applicable to the Washington Metropolitan Area were 
measured. 
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Figure 1. The study area. 

Also, certain types of motor vehicles were excluded from the study, namely buses, 
motorcycles, motor scooters, fire equipment or other emergency vehicles, vehicles 
with diplomatic license plates, and miscellaneous vehicles used primarily on farms or 
for construction purposes . When such vehicles were involved in accidents with one or 
more "in-scope" vehicles, the cost of the "out-of-scope" vehicle involvement was not 
determined. 

Only those vehicles which were involved in accidents from April 1, 1964, through 
March 31, 1965, or which were registered in the area on June 30, 1964 were considered 
in this study. This 12- month period represented most nearly the vehicle registration 
year for the three jurisdictions (District of Columbia, Maryland, and Virginia) and 
provided a good common base from which to select interview samples. 
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The study area was the Washington, D. C., Standard Metropolitan Statistical Area 
used for 1960 census purposes. This area (Fig. l)· covers almost 1, 500 square miles 
and had a 1960 population of 2, 002, 000. The urbanized parts of the study area, which 
include the District of Columbia and contiguous suburban areas of Maryland and Vir
ginia, are represented by the shaded area in Figure 1. 

SAMPLING PROCEDURES 

Since this study was organized to compile data on monetary losses incurred by resi
dents from both reported and unreported accidents and incidents, systematic samples 
were selected from official police records for the study of reported involvements and 
from motor vehicle registration lists for the study of unreported involvements. Home 
interviews were conducted in connection with the sample of reported involvements, and 
mail questionnaires were issued to the vehicle owners included in the sample of un
reported involvements; home interviews also were conducted with the latter vehicle 
owners identified as having been involved in the unreported accidents. 

The police accident records of each jurisdiction were systematically sampled after 
they had been stratified (to reduce sample variability) on the basis of accident severity 
and vehicle class . There were three primary accident severity categories-fatal 
injury, nonfatal injury, and property-damage-only-although the latter two categories 
were subdivided for certain purposes. For example, because of special interest in 
freeway accident experience, freeway accidents involving a nonfatal inju1·y or property
damage-only were distinguished in the sampling process from accidents occurring on 
other types of i·oadway. Taxicabs were included in this study and treated as a separate 
vehicle class, as were passenge1· cars, single unit trucks, and truck combinations . 

The n.et result of this catego1·ization according to accident severity, class of vehicle, 
and special highway type was a matrix of 32 cells for each of the three vehicle regis
tration jurisdictions, i.e., four classes of vehicles (passenger cars, single unit trucks, 
truck combinations, and taxicabs) according to eight categories of accident severity as 
follows: 

1. Fatal injury; 
2. Nonfatal injury to three or more persons; 
3. High-cost property damage ($6, 000 or more) with a nonfatal injury; 
4. High-cost property damage ($5, 000 or more) with property- damage-only; 
5. Nonfatal injury on a freeway ; 
6. Property-damage-only on a freeway; 
7. other nonfatal injury; and 
8. Other property-damage-only. 

A 100 percent sample was selected for all involvements in accidents where (a) a 
fatal injury occurred, or (b) injuries occurred to three or more persons, or (c) prop
erty damage was estimated as $5, 000 or more. The importance of these categories 
of accident involvements, and the relatively low numbers of cases expected in each, 
made complete sampling essential . The sampling ratios established for other involve
ment categories depended on selected confidence levels and accuracy requirements for 
cost determination. Prior experience suggested coefficients of variation in accident 
costs of 200 to 280 percent. Computation of the sample size for each involvement cat
ego1·y was simplified by the use of the nomograph shown in Figure 2, which is based 
on a confidence level of 68 percent. A 7. 0 percent relative enor was specified as the 
desired level of accuracy in the cost determinations.1 On this basis, a total of 13, 881 
samples ( 12. 9 percent) was selected from 107, 618 recorded involyements. 

The same statistical techniques used in selecting reported accident involvement 
samples from police records were used in the selection of samples from the registra
tion records. Of the 771, 198 in- scope vehicles registered as of June 30, 1964, within 
the study area, 13, 153 (1. 7 percent) were selected for study. 

1For this study, relative error represented the absolute error expressed as a percentage of the mean of 
the uni verse. 
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TABLE 1 

TOTAL COSTS OF ACC IDENTS AND INCIDENTS' 

Category 

Traffic accidents/ incidents 
Reported 
Unreported 

Subtotal 
Non traffic accidents/ incidents 

Reported 
Unreported 

Subtotal 
Combined traffic and nontraffic 

accidents/ incidents 
Reported 
Unreported 

Total 

1Involving in-scope vehicles only. 

Annual Cost 
($) 

50, 660, 655 
18, 922, 020 
69, 582, 675 

188, 421 
6, 099 , 470 
6, 287, 891 

50, 849, 076 
25, 021, 490 
75, 870, 566 

Percent 

72. 8 
27. 2 

100. 0 

3. 0 
97. 0 

100. 0 

67. 0 
33. 0 

100. 0 
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TOTAL DIRECT COSTS 

The total direct cost of motor vehicle 
accidents and incidents during the 12 
months covered by the s tudy amounted to 
$81, 870, 000. This total consisted of 
$75, 870, 000 (93 percent) related to in
area involvements and $6, 000, 000 (7 
percent) related to out-of-area involve
ments. The in-area cost was distributed 
as shown in Table 1 among reported and 
unreported traffic accidents and incidents, 
and nontraffic accidents and incidents. 
Unreported involvements resulted in one-
third of the total cost (Fig. 3). 

The costs of reported and unreported 
in-area accidents and incidents which 

occurred in each jurisdiction of the study area are given in Table 2. Whereas unre
ported involvements accounted for one-fourth of the total cost in the District (the central 
area of Washington), they accounted for more than one-third of the cost of all involve
ments in the suburbs. This relationship may provide a basis for expanding available 
cost data for other metropolitan areas where the data are similarly categorized. 

COST ELEMENTS 

The total cost of reported in-area involvements in traffic accidents relating to 
Washington area residents was $50, 660, 655 for the study period (Table 2). Delinea
tion of the various elements of direct cost associated with these traffic accidents was 
an important aspect of the project. One or more of 24 individual elements of direct 
cost were recorded where applicable . Ten of them pertain to property damage costs 
of an inv0lvement, and 14 relate to personal injury costs. Differences in cost ele
ments also were established according to accident severity. 

Table 3 summarizes the number of reported involvements and direct costs associ
ated with each 0£ the applicable cos t elements. Property damage costs represented 
only about 2 percent of the total cost in fatal injury involvements whereas loss of 
future earnings accounted for 91 percent. In nonfatal injury cases, the costs were 
evenly divided between property damage losses and personal injury costs (Fig. 4). 

TABLE 2 

TOTAL COSTS OF ACCIDENTS AND INCIDENTS BY 
JIJIUSDICTION OF OCC URRENCE' 

Area 

District of Columbia 
Reported 
Unreported 

Subtotal 
Maryland 

Reported 
Unreported 

Subtotal 
Virginia 

Reported 
Unreported 

Subtotal 

Total reported and 
unreported 
District or Columbia 
Maryland 
Virginia 

Total 

11nvolving in-scope vehicles only. 

Annual Cost 
($) 

16, 414, 929 
5, 606, 480 

22, 021, 409 

21, 690, 188 
10, 980, 570 
32, 670, 758 

12, 743, 959 
8, 434, 440 

21, 178, 399 

22, 021, 409 
32, 670, 758 
21, 178,399 
75, 870, 566 

Percent 

74 . 5 
25. 5 

100. 0 

66 . 3 
33 . 7 

100 . 0 

60. 2 
39 . 0 

100. 0 

29.1 
43. 0 
27. 9 

100. 0 

Considering all reported involvements 
regardless of severity, 45. 2 percent 
($22, 883 , 000) of the $50, 661, 000 total 
cost concerned damages to vehi cles, 26 .7 
percent ($13, 525, 000) was the present 
value of loss of future earnings, and all 
other cos t elements combined accounted 
for 28.1 percent ($14 253,000). Of the 
latter amount, the value of work time 
lost accounted for $3, 651, 000; legal and 
court costs amounted to $2, 47u, 000; 
doctor bills accounted for $1, 9 52, 000; 
hospitalization costs added $1 494, 000; 
and all other costs amounted to $4,681,000. 

The Washington Area Motor Vehicle 
Accident Cost Study was the first study 
of its type to include in the cost deter
minations the present value of loss of 
future earnings for persons fatally injured 
or permanently impaired. Potential 
earnings based on age, sex, employment 
status, education level, the extent of 
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Figure 3. Distribution of direct costs of motor vehicle accidents and incidents, April l, 1964 to 
March 31, 1965. 

disability, and other factors were considered in these calculations. The procedure 
required that the potential earnings of the deceased person be considered had he or she 
enjoyed a normal work life; any reductions in long-term earning capabilities of injured 
persons also were considered. Anticipated earnings were based on Bureau of the 
Censuo d ta obtained from special tabulations prepared for the District of Columbia. 
Estimated 1964 wage and salary data related to education, race, and sex classifications· 
of employed persons v1ere utilized~ 

Loss of future earnings incurred by Washington area residents in fatal injury cases 
amounted to nearly $63, 000 per involvement, and almost $36, 000 per invol_vement in 
nonfatal injury cases. Damages to the case vehicle averaged $996 ill fatal injury cases 
compared with $427 for nonfatal injury cases and $197 for cases involving property
damage-only. Considering all severity classes combined, damages to vehicles averaged 
$270 per vehicle. 
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TABLE 3 

AREAWIDE VEIUCLE INVOLVEMENTS AND DffiECT COSTS CLASSIFIEIJ BY COST ELEMENT 

Cost Element lnvolvements1 Direct Costs Avg. Cost' Percent Percent of 
($) ($) of Total Subtotal 

(a) Fatal Injury Involvements 

Property damage 
Damage to case vehicle 244 243, 036 996 2. 0 85. 5 
Property in case vehicle 21 4, 996 238 0. 0 1. 8 
Outside vehlcle/not other vehicle 23 3, 962 172 0.0 1. 4 
Misc. coata with property damage 7 113 16 o. 0 
Vehicle rental fee/lost income 6 822 137 o. 0 o. 3 
Rental income lost 
Worktlme lost (owner/ driver) 71 18, 498 261 0.1 6. 5 
Worktlme lost by others 7 264 38 o.o 0.1 
Legal and court costs 34 12, 084 355 0.1 4. 2 
Surplus damages collected 4 700 175 o.o 0.2 

Subtotal-property damage 284, 475 2. 2 100. 0 

Personal Injury 
Ambulance 208 {;, 326 26 0. 0 0.0 
Other transportation 56 2, 056 38 0.0 0. 0 
Doctor/ dcnllst 137 99, 069 723 0. 8 0. 8 
Private nursing 22 3, 459 157 0.0 0.0 
Hospitalization 149 103, 595 695 0. 8 0. 9 
Drugs, appliances, etc. 61 3, 811 62 0.0 0. 0 
Miscellaneous items 67 4, 285 64 o. o 0. 0 
Funeral expenses 178 189, 232 l, 063 I. 5 I. 5 
Value o! time lost by injured 70 63, 456 907 o. 5 o. 5 
Value of time lost by others 87 40, lll 461 0. 3 0.3 
Special domestic services 3 434 145 o.o o. 0 
Legal/ court costs 104 353, 772 3, 402 2. 8 2. 9 
Surplus damages 29 27, 097 934 0.2 o. 2 
Lose of future earnings 185 11, 639, 841 62, 918 90. 9 92. 9 

Subtotal-personal Injury 12, 535, 544 97. 8 100. 0 

Total-all cost elements 12, 820, 019 100. 0 

(b) Nonfatal Injury Involvements 

Property damage 
Damage to case vehicle 25, 725 10, 984, 997 427 44. 2 89. 2 
Property in case vehicle 692 43, 484 63 0.2 0. 3 
OJtside vehicle/not other vehicle l, 021 143, 921 141 o. 6 I. 2 
Misc , costs with property damage l, 113 35, 186 32 0.1 0.3 
Vehicle r ·c1ital fee/lost income 2, 384 266, 274 112 l, l 2. 2 
Roni>! Income lo~l 387 BO, 058 207 0. 3 0. 6 
Worktime lost (owner/ driver) 7,260 495, 104 68 2. 0 4, 0 
Worktime lost by others 782 32, 549 42 0.1 0. 3 
Legal and court costs l, 976 205, 804 104 o. 8 I. 7 
Surplus damages collected 309 30, 676 99 0.1 0. 2 

Subtotal-property damage 12, 318, 055 49. 5 100. 0 

Personal injury 
Ambulance 6, 532 148, 287 23 0.6 1. 2 
Other transportation 3, 303 78, 980 24 0.3 0. 6 
Doctor/ dentist 12, 300 l, 853, 129 151 7.4 14. 7 
Private nursing 237 43, 119 182 o. 2 o. 3 
Hospitalization 8, 609 1, 390, 389 162 5. 6 11. I 
Drugs, appllances, etc. 4, 853 153, 973 32 o. 6 l, 2 
Miscellaneous items l, 570 68, 034 42 0. 3 o. 5 
Funeral expenses 
Value of time lost by Injured 7, 702 2, 131, 407 277 8. 6 17. 0 
Value of time lost by others 1, 661 184, 810 111 o. 7 l . 5 
SpoclW. domestic services 550 45, 420 83 0.2 0.4 
,Lcgoll • .., rl costs 3,450 l, 959, 972 568 7. 9 15. 6 
Surplus damages 4, 896 2, 630, 546 537 10. 5 20. 9 
Loss of future earnings 53 l, 884, 941 35, 565 7. 0· 15. 0 

Subtotal-personal injury 12, 571, 007 50. 5 100. 0 

Total-all cost elements 24, 889, 082 100.0 

(c) Property-Damage-Only Involvements 

Property damage 
Damage to case vehicle 59, 086 11, 654, 801 197 90. 0 
Property in case vehicle 464 22, 324 48 0. 2 
Outside vehicle/not other vehicle 845 125, 759 149 I. 0 
Misc. cost with property d:unoge 1, 706 44, 572 26 0.3 
Vehicle rental Cee/lost tncomo 2, 390 205, 313 86 l. 6 
Rental income lost 621 39, 708 64 o. 3 
Worktime lost (owner/ driver) 13, 751 648, 635 47 5. 0 
Worktlme lost by others 998 35, 662 36 0.3 
Legal and court costs I, 588 161, 252 102 1.2 
Surplus damages collected 315 13, 488 43 0.1 

Total 12, 951, 574 100. 0 

'Number of involvem~nts associated with each cost element; acwer:U coat Clt!mente cn.n be n..soocltuud wJlh a s lngle 
vehicle 1nv0lvemcmt. Jn (a), the.re we.re 5 11ratal ln:jur:y lnvolvcmenUI" with no costs; 265 h:.d one or more coett nte .. 
mcnta. In (b), there wcra 1, 187 "non!A.tal [l'\Ju.ry lnvolv"monts" with no costs; 2.? , 633 had one or more cost oln--
ments. In (c), lhl!re wc.re 7, 108 "proparty .. damagc-mdy lnvolvomentsJ~ wJU• no costst ISO, 002 ha.done or mo.re cost 
elements. 

a Average cost for involvements having that cost element. 
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Legal and court costs averaged afioiiC$1UO per vehicle invc:Hvemennorc-a-s-es-in
volving property- damage-only, but. over $ 500 for nonfatal injury cases and $3, 400 for 
those involving a fatal injury. Including all relevant cost elements, the average cost 
related to all 202 persons fatally injured in the involvements covered by this study was 
$59, 200, and the average for all 21, 477 nonfatally injured persons was about $600. 

Doctor bills averaged $127 per person, and hospitalization costs averaged $136 
for persons who incurred these costs. Funeral expenses averaged slightly less than 
$1, 000 per person. 

AVERAGE TRAFFIC ACCIDENT INVOLVEMENT COSTS 

The $50, 661, 000 total direct cost of reported traffic accident involvements in the 
12-month study period (involving in-scope vehicles) was the result of 96, 100 individual 
vehicle involvements. Although only 0. 3 percent of the total were classified as fatal 
injury involvements, these averaged over $47, 000 per case and accounted for about 
one-fourth of the total cost. Nonfatal injury involvements accounted for almost one
half of the total cost and averaged $863 per case. Almost 70 percent of the cases in
volved property -damage-only; these accounted for one-fourth of the total cost and 
averaged $193 per case. The overall average cost was $527 per vehicle involvement. 
(As previously indicated, these are average costs associated with the case vehicles; 
they do not represent costs for all vehicles involved in the accidents.) 

Of the 96, 100 reported vehicle involvements, 88. 5 percent pertained to passenger 
cars, and these passenger car involvements accounted for 92. 0 percent of the total 
cost. The average cost of passenger car involvements was $548 comparect with $402 
for taxicabs and only $ 349 for trucks (Fig. 5). The differences were probably due to 
differences in vehicle occupancy rates, operating speeds, and relative vulnerabilit<; 
to damage. 
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Figure 5. Average direct cost per involvement by vehicle class and sector of occurrence. 
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Other findings of the study relative to average involvement costs include the 
following: 
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1. Over 90 percent of the reported vehicle involvements were in multiple-vehicle 
collisions, the average direct cost of which was about $400 per involvement compared 
with the $ 527 overall average for all involvements (Fig, 6). The average costs of the 
relatively few collisions with pedestrians, bicyclists, or fixed objects were, of course, 
much higher. 

2. The average direct cost of involvements on two-way divided highways with only 
partial control of access was substantially higher than where either full acess control 
or no access control was provided. 

3. The average direct cost of involvements on one-way streets ($300) was sub
stantially lower than that for either two-way divided or two-way undivided streets and 
highways in the study area ($500 to $600). 

4. The average cost of involvements on express highways (freeways, expressways, 
or parkways) was much higher at $ 800 than the averages for arterial or local streets 
( $ 400 to $ 600), probably reflecting the higher speeds on the express highways. 

5. The average cost of intersection involvements where stop signs were provided 
was somewhat higher than that where traffic signals were installed. 

6. The average cost of involvements which occurred in portions of the area classi
fied as rural was much higher ($1 , 400) than the average for involvements in the central 
urbanized portions ( $ 500), probably reflecting the higher speeds attainable in the rural 
areas. 

7. The average cost of involvements during the early morning hours between mid
night and 6:00 a.m. ($800) was much higher than the averages for other periods of the 
day (Fig, 7). 

8. The average cost of involvements which occurred during darkness ( $ 700) was 
substantially higher than the average for those which occurred during daylight ($400). 
Where street lighting was provided, the average cost of involvements at night was less 
than one-half what it was for involvements where no street lighting was provided. 

9. Rear-end collisions accounted for about one-third of the total direct cost of 
reported traffic accidents and averaged about $350 per involvement compared with the 
$ 400 average for all multiple-vehicle involvements. The vehicle that was struck in
curred higher costs on the average than the vehicle that did the striking. 
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PERIOD OF DAY 

12:01A.M.-6:00A.M. 

6:01A.M.-9:00A.M. 

9:01 A.M.- 4:00P.M. 

4:01 P.M.- 7:00P.M. 

7:01 P. M. -12:00Mid. 

~INVOLVEMENTS 
• DIRECT COSTS 

l!lllll TRAFFIC VOLUMES 

33.0 
24.2 

amm~340 

28 32 36 40 
EACH ITEM 

Figure 7. Percentages of vehicle involvements, direct costs and traffic volumes by period ot the day. 

10. The average cost of overtaking and passing involvements ($250) was much lower 
than either that for angle collisions ($450)' 01· opposite direction collisions ($900). 

ACCIDENT INVOLVEMENT AND COST RATES 

During the study period, 0. 12 of an involvement per registered vehicle occurred in 
the Washington Metropolitan Area-about one for every eight vehicles. The rate of 
involvement for passenger cars was 14. 3 involvements per million in-area vehicle
miles of travel (Table 4). The comparable rate for trucks was only 11. 4, but the rate 
for taxicabs was 16. 7. 

On a cost basis, the Washington area involvements studied cost 0. 75 cent per 
vehicle-mile of travel; the rate for passenger cars (0. 79 cent) was almost double that 
for trucks (0. 40 cent) and about 20 percent higher than the rate for taxicabs (O. 67 cent). 

An earlier statewide study of accident costs in Massachusetts produced very similar 
results; the average direct cost of Massachusetts' accidents in urban areas was 0. 76 
cent per vehicle-mile. This figure compared with 0 .11 cent per vehicle-mile for rural 
areas and a statewide average of 0. 43 cent per vehicle-mile. 

Although the average cost of involvements on the Interstate highways in the Washing
ton area was relatively high, the involvement rate was very low. Whereas there were 
14. 2 reported traffic accident involvements per million vehicle-miles of travel on all 

TABLE 4 

INVOLVEMENT AND COST RATES BY VEHICLE CLASs' 

Involvements 
Involvements Cost per 

Class per Vehicle 
per Million Vehicle-Mile 

Vehicle-Miles (cents) 

Passenger cars 0.12 14. 3 0. 79 
Taxicabs 0.38 16. 7 0. 67 
Trucks 0.13 11.4 0.40 

All vehicle classes 0.12 14. 2 0. 75 

'Related to involvements of In-scope vehicles and In-area vehicle mileage by in
acope vehicles. 
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Figure 8. Percentages of direct costs, miles of highway and vehicle-miles of travel by administrative 
highway system. 

TABLE 5 

INVOLVEMENT AND COST RATES FOR 
ADMINISTRATIVE HIGHWAY SYSTEMS' 

(1964-1965) 

Highway System 

Interstate 
Federal -aid primary 
Federal-aid secondary 
Nosllederal-aid 

All systems 

Involvements 
per Million 

Vehicle-Miles 

3. 7 
12. 7 
19 . 7 
16 . 2 

14. 2 

Cost per 
Vehicle-Mlle 

(cents) 

0. 31 
0. 75 
1. OB 
0. 70 

0. 75 

!Related to involvements of in-scope vehicles and in-area 
vehicle mileage by in-scope vehicles . 

streets and highways (related to in-scope 
vehicles), the rate was only 3. 7 for the 
133 miles of completed Interstate high
ways. 

The Interstate highway system in the 
Washington area carried 11. 5 percent of 
the total vehicle-miles of travel and was 
the location of only 3 percent of the acci
dent involvements (Fig. 8). Involvements 
on the Interstate routes cost only 0. 31 
cent per vehicle-mile of travel compared 
with the 0. 75 cent per vehicle-mile aver-
age rate for all streets and highways. The 
involvement and cost rates for highways 
on the Federal-aid secondary system were 

particularly high (Table 5). The apparent 0. 44 cent per vehicle-mile accident cost 
saving from operations on freeways, expressways, and parkways as compared with 
conventional streets in the Washington area compares with freeway savings of 0. 50 to 
O. 75 cent per vehicle-mile estimated previously by various analysts for general appli
cations. 

APPLICATIONS OF ACCIDENT COST DATA 

This study established the dimensions of the problem of accident costs in a major 
urban area. The main elements of traffic accident costs were identified and the mag
nitudes of costs associated with various types of highways, vehicles, drivers, and 
general environmental factors were measured. Available data on accident exposure 
were used to calculate involvement cost rates. These findings should be valuable in 
many traffic safety applications in that they indicate areas where available financial 
and other resources should be spent to do the most good. 

Further, there are indications that data of the type collected in this study can be 
used to quantify the accident cost savings to be expected from specific improvements. 
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Figure 9. Representative cost-severity index values. 

Improvement priorities can be established through the calculation of a cost-severity 
index based on mean costs of various types of accidents.2 

For example, the mean cost of rear-end collisions involving two vehicles can be 
derived by summing the mean cost for vehicles struck from behind (about $400, ex
cluding any loss of future earnings) and that for the striking vehicles (about $200), 
yielding a combined mean cost of $600. The combined mean cost of rear-end collisions 
involving three vehicles would be about $1, 000. Similarly, an angle collision between 
two vehicles at an intersection would be valued at $1, 100 with $600 derived from the 
vehicle which approached from the left and $500 from the vehicle which approached 
from the right. Unit index values (Fig. 9) can be developed by assigning one point for 
every dollar of mean cost. 

2Accidents were classified in this study according to type and with respect to the relative positions of 
the vehicles involved and related circumstances based on a classification system developed by the 
Project Director. 
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TABLE 6 

APPLICATION OF THE COST-SEVERTIY INDEX CONCEPT 

Location 11 

Type of Collision Unit 
Value 

Rear-end, 2 vehicles 600 
Rear-end, 3 vehicles 1 1 000 
Side-swipe, one vehicle turns 250 
Side-swipe, one vehicle parked 500 
Side-swipe, other 400 
Angle 1, 100 
Opposite direction, head-on 1, 500 
Opposite direction, angle 500 
Opposite direction, vehicle turns 800 
Collision with fixed object 1, 000 

Total 

Number of 
Accidents2 

20 (2) 
2 

82 (4) 

6 (2) 

124 (8) 

1UyP,Olhellcnl locaUonr1 In the Ol.slr1.cl. or Columbia. 

Cost-Severity 
Index' 

14, 400 
2. 000 

22, 500 

2, 400 
6, 600 
3, 000 

10, 000 

60, 900 

Location 21 

Number of Cost-Severity 
Accidents3 Index 3 

16 (12) 24, 000 
4 4, 000 
6 (2) 2, 500 
2 I, 000 
2 aoo 
8 (2) 13, 200 
2 (2) 9,000 

4 (2) 8, 000 

44 (20) 63, 500 

"N'umb rs in p. rcnlheace lndlccutt nt1nbtal lnju.ry accidents; all others involved property-damage-only. 
:s Adjusted lo Tollcct the lnCidnnee of pore:onM lnjurlce~ 
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Location 3L 

Number of Cost-Severity 
Accidents2 Index' 

8 (4) 9, 600 

12 (!) 3, 500 

2 2, 200 
2 (2) 9, 000 

6 (2) 8, 000 

30 (9) 32, 300 

Table 6 gives unit values for various types of collisions based on data on the costs 
of collisions in the District of Columbia (excluding losses of future earnings), and 
shows cost-severity index ratings calculated for three hypothetical accident locations. 
For any type of collision, the personal injury cases were given three times the weight
ing of the property-damage-only cases. On this basis, Location 2 would be considered 
the location most in need of traffic safety improvements. The comparable costs of 
feasible improvements at each location would be needed, of course, to establish 
priorities based on accident benefit/ cost relationships. 

The application of point values to an accident location evaluation such as the above 
demonstrates a technique of great potential value but one that requires further refine
ment. For example, the comparative variability of mean cost values for individual 
types of collisions should be recognized. The technique should not be applied unless 
about 30 samples covering the same time period are available for the locations to be 
compared. Also, additional s tudy needs to be given to differences in the average cost 
of fatal injury, nonfatal injury, and property-damage-only collisions of various types 
and to differences between the costs of accidents in central urban and outer suburban 
areas. Finally, the effects of other variables shown in this study which influence ac
cident costs, such as time of day, highway classification, roadway type , and vehicle 
class, warrant further investigation ·as factors of potential importance in refining the 
cost-severity index technique for particular practical applications. 
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