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1. EXECUTIVE SUMMARY

This report by the National Center for Statistics and Analysis (NCSA) was written to
shed some light on increases that have been observed in the numbers of passenger
vehicles involved in fatal rollover crashes. The analysis is based on 1991 through 2000
data from three sources: the Fatality Analysis Reporting System (FARS), an annual
census of all fatal motor vehicle crashes occurring in the United States; Federal Highway
Administration data on vehicle registrations and Vehicle Miles Traveled (VMT); and
general population data from the United States Census Bureau. While the report contains
background information from 1991-2000, most of the analysis centers on the period 1995
through 2000, owing to limitations in the availability of some of the data. The analysis
focuses on rollover crashes involving passenger vehicles, defined as passenger cars and
light trucks, including sport utility vehicles (SUVs), vans, and pickup trucks.

The annual number of fatalities resulting from traffic crashes has been relatively stable at
about 42,000 between 1991 and 2000. Approximately three-fourths of these deaths
represent passenger vehicle occupant fatalities. However, over the same period there has
been a noticeable shift in the effect of passenger vehicle rollover crashes on this total. In
the years since 1991, the number of passenger vehicle occupant deaths has varied from a
low of 29,485 in 1992 to a high of 32,127 in 1999, an overall increase of about 9 percent.
During this same period, however, the number of passenger vehicle occupants killed in
rollover crashes increased by 6 percent. Within the category of passenger vehicles,
passenger car occupant rollover deaths fell by 15 percent while occupant deaths in light
truck rollover crashes increased by 35 percent. The increasing popularity of this type of
vehicle suggests that the growing numbers of light truck fatalities are replacing passenger
car fatalities, particularly in rollover crashes.

1.1 Purpose

The purpose of this report is to:

Analyze passenger vehicle rollover crashes using selected data from FARS;

Use exposure data such as vehicle registration and Vehicle Miles Traveled from
the Federal Highway Administration, and data on the resident population from the
US Census Bureau to explore the impact of rollover crashes;

Form conclusions based on this analysis concerning the effect of rollover crashes
on continuing trends in motor vehicle traffic crash fatalities.

Several steps were involved in the study procedure. First, the appropriate data sources
were reviewed to determine the relevant variables to be used and the availability of data
on registrations, population, and exposure as defined by VMT. Appropriate demographic
groupings were determined to help reveal patterns in driver characteristics and data from
FHWA were used, along with population data, to establish fatality rates vis-a-vis
exposure.
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1.2 Conclusions

Nearly three-fourths of occupants killed in rollover crashes were not using
restraints and slightly less than two-thirds of them were completely ejected from
the vehicle.

Most fatal rollover crashes are single vehicle crashes.

Positive and elevated BACs are associated with fatal rollovers, and particularly
fatal single vehicle rollovers. Involved drivers with positive BACs are more
likely to have had BACs at or above the intoxication level.

Rollover crashes are more likely to result in fatalities than other types of crashes.
Rollover crashes constitute about one-fifth of all fatal crashes.

The number of fatal passenger car rollover crashes has been decreasing in recent
years.

The number of fatal light truck rollover crashes is increasing, particularly among
SUVs and vans.

The number of fatal SUV rollovers has more than doubled since 1991, growing
faster than any other class of light trucks.

The increases in fatal light truck fatalities, driven by SUV crashes, have been
offsetting the decreases in both fatal passenger car crashes and rollover crashes.

Increases in fatal light truck rollovers may be a result of their growing proportion
of the vehicle mix rather than deterioration in the design and construction of the
vehicles involved.

Slightly less than one-half of single vehicle rollovers were reported by the
investigating police officer to be preceded by an attempt to avoid the crash by a
steering maneuver, compared with one-third of rollovers in multi-vehicle crashes.

In about 40 percent of fatal single vehicle rollovers and 57 percent of multi-
vehicle rollovers, investigating officers reported that no crash avoidance
maneuvers preceded the crash.

Drivers of rollover vehicles tend to be males, under 40 years old, driving on two-
way roads without dividing barriers.

Speed was an important factor in fatal rollovers, with most crashes occurring on
roads where speed limits were 55 miles an hour or greater.

NCSKA



2. INTRODUCTION

Traffic crashes are recognized as a major cause of death in the United States, claiming
approximately 42,000 lives annually. Some 41,821 traffic crash fatalities occurred in
2000, with occupants of passenger vehicles (passenger cars and light trucks) accounting
for 31,910, about 76 percent of the total.

Rollover crashes are a significant and growing contributor to this statistic. A rollover
crash is particularly violent in nature. Unrestrained occupants of a vehicle that rolls are
subjected to a variety of
forces and impacts that can
result in severe injuries or
death. In 2000, rollover

Figure 1
Passenger Vehicle Rollovers by Crash Severity
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involved in rollover crashes
and when rollovers occur, the proportions of fatal and injury only type crashes that
involve rollovers are also higher among light trucks than passenger cars. In 2000, 2
percent of passenger cars involved in crashes experienced rollovers and 15 percent of
passenger cars involved in fatal crashes rolled over. Among light trucks, the proportions
were 4 percent and 26 percent respectively (Figure 1).

Within the light trucks category, the vehicles most likely to be involved in rollovers were
SUVs and pickup trucks. In 2000, 6 percent of SUVs involved in crashes rolled over,

NCSKA ’



compared with 4 percent of pickup trucks and 2 percent of vans. The proportion that
rolled over in fatal crashes was 36 percent, compared with 24 percent of pickup trucks
and 19 percent of vans (Figure 2).

This report focuses on rollover crashes and recent trends in fatal rollover crash statistics.
The analysis is limited to passenger vehicles, a category that includes passenger cars and
light trucks (SUVs, pickup trucks and vans).

Following a decline from 1988 through 1992, the number of passenger vehicle occupant
deaths rose to 32,437 in 1996, and has remained at a level of about 32,000 through 2000,
the latest year for which data are available. Breaking down the number of fatalities by
type of vehicle involved shows that while passenger car fatalities declined by about 9
percent between 1996 and 2000, light truck fatalities steadily increased by 41 percent
between 1992 and 2000.

Annually, rollover crashes account for approximately 30 percent of passenger vehicle
occupant fatalities. The proportion of fatalities that are attributable to rollovers is highest
among the light trucks, 47 percent compared with 22 percent of passenger car occupant
fatalities.

These facts raise the following questions relating to rollover crashes and fatalities:
“ What are some of distinguishing characteristics of the vehicles that are involved
in rollover crashes?

What are the characteristics of the drivers and occupants of the vehicles involved?
What are some of the factors contributing to fatal rollover crashes?

What steps can be taken to reduce rollover crashes and fatal injuries resulting
from them?

In the sections that follow, data from the Fatality Analysis Reporting System (FARS) are
analyzed in the effort to address these questions. The analysis is primarily based on cross
tabulations of variables from the FARS data base, controlling on factors such as vehicle
types, characteristics of drivers, use of restraint systems, environmental factors, and
factors related to the operation of the vehicles involved at the time of the crash. The
objective of the report is to identify some of the characteristics of rollover crashes and to
draw conclusions concerning the prevention of rollover crashes and their related
fatalities.

The Fatality Analysis Reporting System (FARS) data used for this report can be accessed
through the NHTSA web site at http://www-fars.nhtsa.dot.gov/. Federal Highway
Administration data can be obtained through the FHWA web site at
http://wwwcf.thwa.dot.gov/, and population data are available at the Census Bureau web
site at http://www.census.gov.
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3.1

3.2

3.2.1

ANALYTICAL APPROACH

The analytical approach taken in this report involved the following steps:
“ Review of the appropriate data sources to determine the relevant variables to be
used and the availability of data on registrations, population, and exposure as
defined by VMT.

Determination of appropriate demographic and other groupings to help reveal
underlying patterns in driver, vehicle, and other characteristics.

Selection of appropriate data from FHWA and the US Census Bureau to establish
fatality rates vis-a-vis exposure.

Data Sources
Three data sources were used in this analysis:
“ The Fatality Analysis Reporting System (FARS) database of fatal traffic crashes.

Federal Highway Administration data relating to vehicle registrations and Vehicle
Miles Traveled (VMT).

Resident US population data from the Commerce Department’s US Census
Bureau.

Historical Comparisons
Fatality Analysis Reporting System Data

The years from 1991 through 2000 have seen the number of passenger vehicles involved
in fatal traffic crashes rise by 4 percent, from 46,123 to 47,791. During the same period,
the number of occupants of passenger vehicles fatally injured in traffic crashes has also
risen by 4 percent, from 30,776 to 31,910.

When these figures are controlled by vehicle body type, a different pattern emerges.
Both in terms of the numbers of vehicles involved in fatal crashes and the numbers of
occupants killed, there was a decline among passenger cars and a substantial increase
among the various types of light trucks. In 2000, a total of 27,496 passenger cars were
involved in fatal crashes, down 12.1 percent from 1991, while the number of light trucks
involved was up 37 percent to a total of 20,295. In the light truck category, SUVs
experienced the greatest increase, followed by vans. All of these vehicle body types

exhibited similar increases in the numbers of rollover crashes over the ten years from
1991 to 2000 (See Table 1 below).
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Source: NCSA, NHTSA, FARS 1991-2000

Table 1
Passenger Vehicles Involved in Fatal Traffic Crashes
By Year, Crash Type, and Vehicle Body Type
| Light Trucks
Passenger
Year | Crash Type Car;g SUVs rIl:ickup Vans g:;ﬁ: Total
i Trucks
| Rollover | 4980 | 869 | 2,593 | 467 | 38 | 8,947
1991 | NoRollover | 26,311 | 1,526 | 7,128 | 1,966 | 245 | 37,176
| All Crashes | 31291 | 2,395 | 9,721 | 2,433 | 283 | 46,123
| Rollover | 4444 | 851 | 2,508 | 519 | 42 | 8364
1992 | NoRollover | 25373 | 1,517 | 6,941 | 2,047 | 223 | 36,101
| All Crashes | 29,817 | 2,368 | 9,449 | 2,566 | 265 | 44,465
| Rollover | 4360 | 936 | 2,428 | 532 | 41 | 8297
1993 | NoRollover | 25873 | 1,723 | 7217 | 2266 | 189 | 37,268
| All Crashes | 30233 | 2,659 | 9,645 | 2,798 | 230 | 45,565
| Rollover | 4,524 | 1,09 | 2,507 | 573 | 32 | 8,732
1994 | NoRollover | 25749 | 1,874 | 7,543 | 2,548 | 180 | 37,894
| All Crashes | 30273 | 2,970 | 10,050 | 3,121 | 212 || 46,626
| Rollover | 4,689 | 1,205 | 2,667 | 630 | 31 | 9222
1995 | NoRollover | 26,251 | 2,131 | 8,093 | 2,700 | 130 | 39,305
| All Crashes | 30,940 | 3,336 | 10,760 | 3,330 | 161 | 48,527
| Rollover | 4,666 | 1,396 | 2,632 | 664 | 21 | 9,379
1996 | NoRollover | 26,061 | 2375 | 8,133 | 2,878 | 147 || 39,594
| All Crashes | 30,727 | 3,771 | 10,765 | 3,542 | 168 | 48,973
| Rollover | 4466 | 1,470 | 2,59 | 712 | 25 | 9236
1997 | NoRollover | 25,626 | 2,671 | 8,053 | 2921 | 180 | 39,451
| All Crashes | 30,059 | 4,141 | 10,649 | 3,633 | 205 || 48,687
| Rollover | 4377 | 1,641 | 2,640 | 781 | 15 | 9,454
1998 | NoRollover | 24,663 | 2920 | 8,180 | 3,104 | 82 | 38,949
| All Crashes | 29,040 | 4,561 | 10,820 | 3,885 | 97 | 48,403
| Rollover | 4411 | 1,882 | 2837 | 719 | 16 | 9,865
1999 | NoRollover | 23,616 | 3,098 | 8212 | 3,134 | 61 | 38121
| All Crashes | 28,027 | 4,980 | 11,049 | 3,853 | 77 | 47,986
| Rollover | 4,198 | 1,998 | 2,618 | 729 | 23 | 9,566
2000 | NoRollover | 23298 | 3,510 | 8,165 | 3,144 | 108 | 38,225
| All Crashes | 27,496 | 5,508 | 10,783 | 3,873 | 131 | 47,791
0

NCSR National Center for Statistics and Analysis, 400 Seventh St., S.W., Washington, DC 20590
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As noted above, sport utility vehicles (SUVs) and vans played an increasing role in fatal
crashes, particularly after 1992. The number of SUVs involved has more than doubled
since that year, possibly reflecting their increasing popularity and representation in the
mix of vehicles traveling the nation’s highways. In 1992, SUVs represented 5 percent of
all passenger vehicles involved in fatal crashes. By 2000, they accounted for 12 percent
of involved passenger vehicles. During the same period, pickup trucks continued to
figure prominently as they accounted for about 21 to 22 percent of involved vehicles.

Figure 3 shows the number of passenger vehicles involved in fatal crashes annually since
1991. Following a decline from 1991 to 1992, the number involved rose to almost
49,000 vehicles in 1996, and had dropped to approximately 47,800 vehicles by 2000.
Rollover crashes follow a very similar pattern, with a rise in the number of involved
vehicles beginning in 1994 and ratcheting upward through 1999. The number was down
only slightly to about 9,600 in 2000.

Figure 3
Passenger Vehicles Involved in Fatal Crashes
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Source: NCSA, NHTSA, FARS 1991-2000

Figure 4 shows the declining trend in the numbers of passenger cars involved in the
different types of fatal crashes from 1991 through 2000, particularly after 1995.
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Figure 4
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Despite the decline in the number of involved passenger cars, rising numbers of light
trucks have kept the overall number of passenger vehicles involved fairly constant at
about 48,000 annually since 1996. The increasing number of involved SUVs and, to a
lesser extent, vans, in turn drives the increase in the total number of light trucks. Figure 5
shows the sharp increase in the number of light trucks involved in fatal crashes beginning
with 1993 and continuing through 2000.

Figure 5
Light Trucks Involved in Fatal Crashes
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Source: NCSA, NHTSA, FARS 1991-2000

Figures 6 through 8 show the increases in involved SUVs, vans, and pickup trucks during
the same period. While all types of light trucks have increased, it is clearly the SUVs that
have shown the most pronounced rise in involvement in all types of fatal crashes.
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Figure 6
Sport Utility Vehicles Involved in Fatal Crashes
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Figure 7
4500 Vans Involved in Fatal Crashes
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Figure 8
Pickup Trucks Involved in Fatal Crashes
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An indication of the impact of the growing numbers of involved light trucks on the total
number of fatal crashes can be seen by comparing the numbers of passenger cars and
light trucks in both rollover and non-rollover crashes through time. The following two
charts, Figures 9 and 10, show the relative changes in the level of passenger car and light
truck involvement in both types of fatal crashes. In the rollover category, the number of
involved light trucks exceeded the number of passenger cars for the first time in 1996,
and has continued to grow as the numbers of involved passenger cars decreased.

Figure9
Passenger VehiclesInvolved in Fatal Non-rollover

Crashes
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Figure 10
Passenger Vehicles Involved in Fatal Rollover Crashes
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One-fifth of all passenger vehicles involved in fatal crashes in 2000 experienced
rollovers, a proportion that has remained essentially unchanged over the past ten years.
Indeed, the incidence of vehicle rollovers as a percentage of vehicles involved in fatal
crashes has been relatively constant for each of the passenger vehicle body types,
although at different levels. Historically, SUVs have been the most rollover prone of the
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passenger vehicles. In 2000, about 36 percent of all SUVs involved in fatal crashes
experienced a rollover. The second most rollover prone vehicles were pickup trucks (24
percent), followed by vans (19 percent) and, finally, passenger cars (15 percent). The
fact that these proportions have all remained relatively unchanged over time suggests that
the increasing incidence of fatal rollovers results from growth in the numbers of vehicles
exposed to the risk of a crash rather than any increase in the instability of the vehicles
themselves (Table 2).

Table 2
Passenger Vehicles Involved in Fatal Crashes
By Year, Crash Type, and Vehicle Body Type
‘ Passenger | Light Trucks
Total
Year ‘ Crash Type Cars | SUVs | Pickup Trucks | Vans
| % % % % | %
| Rollover | 16 | 36 | 27 | 19 | 19
1991 | No Rollover | 84 | 64 | 73 | 81 | 81
| All Crashes | 100 | 100 | 100 | 100 | 100
| Rollover | 15 | 37 | 25 | 18 | 19
1995 [ No Rollover | 85 | 63 | 75 | 82 | 81
| All Crashes | 100 | 100 | 100 | 100 | 100
| Rollover | 15 | 36 | 24 | 19| 20
2000 | No Rollover | 85 | 64 | 76 | 81 | 80
| All Crashes | 100 | 100 | 100 | 100 | 100
| Source: NCSA, NHTSA, FARS 1991, 1995, 2000

The number of SUVs involved in fatal rollover crashes more than doubled between 1991
and 2000; a rate of growth that greatly exceeded that of pickup trucks and vans. It was
this increase that resulted in the continuing climb in the number of light trucks involved
in fatal crashes despite the negligible increase in pickup truck rollovers. Figure 11
compares the growth in SUV rollover crashes with that of the other classes of light trucks
and shows how the influence of SUVs and, to a lesser extent, vans, drove the overall
increase in light trucks involved in rollover crashes.
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Figure 11
Light Trucks Involved in Fatal Rollover Crashes
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While the total number of traffic crash fatalities has remained fairly constant at between
41,000 and 42,000 deaths annually, Table 3 shows that passenger car occupant fatalities
actually declined from 22,505 in 1996 to 20,492 in 2000, a drop of 9 percent. Fatalities
among occupants of light trucks, on the other hand, increased by 41 percent from 8,098 in
1992 to 11,418 in 2000. As is the case with the number of vehicles involved in fatal
crashes, the increase in light truck occupant fatalities accounts for the continued high
level of overall occupant fatalities, having offset the decline in traffic deaths of passenger
car occupants.
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Table 3
Occupant Fatalities
By Year, Crash Type, and Vehicle Body Type
PR | Light Trucks
Year | Crash Type Cars — ’ Pickup ’ —_— ‘ Other Light | Total
Trucks Trucks

| Rollover | 5328 | 882 | 2543 | 472 | 33 | 9,258
1991 | NoRollover || 17,057 | 594 | 3,128 | 671 | 68 | 21,518
| All Crashes | 22,385 | 1476 | 5,671 | 1,143 | 101 | 30,776
| Rollover | 4738 | 834 | 2460 | 564 | 40 | 8,636
1992 | NoRollover || 16,649 | 501 | 2925 | 728 | 46 | 20,849
| All Crashes | 21,387 | 1,335 | 5385 | 1,292 | 86 | 29,485
| Rollover | 4,648 | 934 | 2403 | 541 | 35 | 8,561
1993 | NoRollover | 16,918 | 587 | 3,135 | 824 | 52 | 21,516
| All Crashes | 21,566 | 1,521 | 5,538 | 1,365 | 87 | 30,077
| Rollover | 4870 | 1,063 | 2409 | 610 | 29 | 8,981
1994 | NoRollover | 17,127 | 694 | 3,165 | 898 | 36 | 21,920
| All Crashes | 21,997 | 1,757 | 5,574 | 1,508 | 65 | 30,901
| Rollover | 5076 | 1,210 | 2571 | 650 | 30 | 9,537
1995 | NoRollover | 17,347 | 725 | 3,367 | 989 | 26 | 22,454
| All Crashes | 22,423 | 1,935 | 5938 | 1,639 | 56 | 31,991
| Rollover | 4997 | 1,384 | 2545 | 681 | 17 | 9,624
1996 | NoRollover | 17,508 | 763 | 3,359 | 1,151 | 32 | 22,813
| All Crashes | 22,505 | 2,147 | 5904 | 1,832 | 49 | 32,437
| Rollover | 4765 | 1,489 | 2479 | 768 | 26 | 9,527
1997 | NoRollover || 17,434 | 891 | 3,408 | 1,146 | 42 | 22,921
| All Crashes | 22,199 | 2,380 | 5887 | 1914 | 68 | 32,448
| Rollover | 4,672 | 1,705 | 2,560 | 853 | 13 | 9,773
1998 | NoRollover | 16,522 | 1,008 | 3,361 | 1219 | 16 | 22,126
| All Crashes | 21,194 | 2,713 | 5921 | 2,042 | 29 | 31,899
| Rollover | 4718 | 1,902 | 2,724 | 784 | 12 | 10,140
1999 | NoRollover | 16,144 | 1,124 | 3,403 | 1,304 | 12 | 21,987
| All Crashes | 20,862 | 3,026 | 6,127 | 2,088 | 24 | 32,127
| Rollover | 4502 | 2,049 | 2,537 | 767 | 18 | 9,873
2000 | NoRollover || 15,990 | 1275 | 3416 | 1,337 | 19 | 22,037
| All Crashes | 20,492 | 3324 | 5953 | 2,104 | 37 | 31,910

| Source: NCSA, NHTSA, FARS 1991-2000
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By 2000, the proportion of occupant fatalities attributable to light trucks was 36 percent
of all passenger vehicle fatalities, up from 27 percent in 1991. SUV occupant fatalities
more than doubled over this period and, by 2000, represented about 10 percent of all
passenger vehicle occupant fatalities (Figure 14).

Figure 14
Passenger Vehicle Occupant Fatalities in 2000
By Vehicle Body Type
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Source: NCSA, NHTSA, FARS 2000

The net effect of increasing numbers of light truck fatalities on the total number of
occupant fatalities is illustrated in Figure 15, below. Following a decline that ended in
1992, passenger vehicle occupant fatalities rose through 1997, finally leveling off at
about 32,000. After peaking in 1996, passenger car fatalities steadily declined through
2000, while light truck fatalities have steadily risen since 1992 replacing the passenger
car occupant deaths.

Figure 15
Passenger Vehicle Occupant Fatalities
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Within the light truck category, the most notable increase in fatalities has occurred among
occupants of SUVs. SUV occupant fatalities have risen steadily from 1,335 in 1992 to
3,324 in 2000. A disproportionately high level of rollover related fatalities characterizes
SUV crashes — this is the only vehicle type in which the number of occupant fatalities in
rollovers exceeds the number of occupant fatalities in non-rollover crashes. In 2000,
almost two-thirds of occupant fatalities in SUV crashes occurred in rollovers. Figures 16,
17 and 18 compare trends in the levels of occupant fatalities in the various body
configurations of light trucks by rollover and non-rollover crash types. The overall effect
of SUV fatal crashes on the light trucks is clearly discernable.

Figure 16
SUV Occupant Fatalities By Crash Type
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Figure 17
Van Occupant Fatalities By Crash Type
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Figure 18
Pickup Truck Occupant Fatalities By Crash Type
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Looking at the rollover and non-rollover crashes by type of light truck is even more
enlightening. Particularly in fatal rollover crashes, the growth in the number of SUV
occupant deaths overshadows the trends among other types of light trucks, as shown in
Figures 19 and 20.

Figure 19
Occupant Fatalities in Rollover Crashes
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Figure 20
Occupant Fatalities in Non-rollover Crashes
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With the exception of vans and pickup trucks, approximately two-thirds of occupants
killed in passenger vehicles that roll over in fatal crashes are drivers. About half of the
fatalities in vans are drivers, and nearly three-quarters of occupant fatalities in pickup
trucks are drivers, proportions that have been relatively constant over the ten-year period
(Table 4). This distribution of occupant fatalities possibly reflects the occupancy patterns
of the several passenger vehicle types. For example, pickup trucks generally can
accommodate two to three passengers in the cab, while passenger cars and SUVs seat
five to six persons and vans have a seating capacity as high as fifteen persons.

Table 4
Occupant Fatalities In Rollover Crashes, Selected Years
By Person Role and Vehicle Body Type (Percent Distribution)
| | | Light Trucks LAl
Passenger Pickup Passenger
Y p Rol C :
car crson ot (oa/:)s S(I(,J/:;s Trucks ‘(I‘;)n)s 0(5}10()31‘ Velzlcles
(%) (%)
| Driver \ 67 | 61 | 730 50| 82 | 67
1991 | Passenger | 33 | 39 | 27| 50| 18 | 33
| Total \ 100 | 100 | 100 | 100 | 100 | 100
| Driver \ 68 | 58 | 72 46| 63 | 66
1995 | Passenger | 32 42 | 28 | 54| 37 | 34
| Total \ 100 | 100 | 100 | 100 | 100 | 100
| Driver \ 68 | 60 | 74 | 46 | 78 | 66
2000 | Passenger | 32 | 40 | 26| 54| 22| 34
Total 100 100 100 100 100 100
| | | | | | |
| Source: NCSA, NHTSA, FARS 1991, 1995, 2000
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3.2.2 Vehicle Involvement Rates

The shift in the mix of vehicles involved in fatal crashes is also apparent in the mix of
vehicles registered. Data collected by the Federal Highway Administration show that in
1991, 30 percent of passenger vehicles registered were light trucks. By 2000, light trucks
had increased their share of the vehicle mix to 37 percent of registered passenger vehicles.

The growing numbers of light trucks on the road closely parallels the increase in the
number of light trucks involved in fatal crashes. The number of light truck registrations
has grown from 52 million in 1991 to 76 million in 1999, an increase of about 46 percent.
Over the same period, the number of vehicle miles traveled (VMT) by light trucks has
increased at an even faster pace than the number of registrations, up 58 percent to 943
million miles. Table 5 shows that the rate of involvement in fatal crashes per 100,000
registered vehicles has declined more for passenger cars than for light trucks over the
1991 to 2000 period, another indicator of the significance of the increase of light trucks in
the vehicle mix.

Vehicle Involvement in Fatal Cras;l;:slzl;{ite per 100,000 Registered Vehicles
By Year and Body Type of Vehicle
| Passenger Cars | Light Trucks
Year Nu.mber Number ‘ ‘ Number ‘ Number ‘ Rate
Registered Involved Registered Involved
1991 | 123,327,336 | 31,291 | 2537 | 52,062,064 | 14,832 | 28.49
1992 | 120,346,747 | 29,817 | 24.18 | 53,836,046 | 14,648 | 27.21
1993 | 121,055,398 | 30,233 | 24.97 | 56,573,835 | 15332 | 27.1
1994 | 121,996,580 | 30,273 | 24.81 | 59,485,995 | 16,353 | 27.49
1995 | 123,241,881 | 30,940 | 25.11 | 62,520,872 | 17,587 | 28.13
1996 | 124,612,787 | 30,727 | 24.66 | 65,438,877 | 18246 | 27.88
1997 | 124,672,920 | 30,059 | 24.11 | 67,287,470 | 18,628 | 27.68
1998 | 125,965,709 | 29,040 | 23.05 | 69,783,500 | 19,363 | 27.75
1999 | 126,868,744 | 28,027 | 22.09 | 73,143,777 | 19,959 | 27.29
| 2000 | 127,720,809 | 27,496 | 21.53 | 76,192,673 | 20,295 | 26.64
| Source: R.L. Polk and Company, Registration data, and NCSA, NHTSA, FARS 1991-2000

Table 6 shows fatality rates for passenger cars and light trucks based on the number of
vehicles registered. The occupant fatality rates per 100,000 registered passenger cars
have been dropping since 1995, while the rates for light trucks, although somewhat lower
than for passenger cars, have remained relatively stable.
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Table 6
Fatality Rates per 100,000 Registered Vehicles
By Year and Body Type of Vehicle

| Passenger Cars | Light Trucks
Year Number Occupant ‘ Fatality ‘ Number Occupant ‘ Fatality

Registered Fatalities Rate Registered Fatalities Rate
| 1991 | 123,327,336 | 22,385 | 18.15 | 52,062,064 | 8,391 | 16.12
| 1992 | 120,346,747 | 21,387 | 17.77 | 53,836,046 | 8,098 | 15.04
| 1993 | 121,055,398 | 21,566 | 17.81 | 56,573,835 | 8,511 | 15.04
| 1994 | 121,996,580 | 21,997 | 18.03 | 59,485,995 | 8,904 | 14.97
| 1995 | 123,241,881 | 22,423 | 18.19 | 62,520,872 | 9,568 | 15.30
| 1996 | 124,612,787 | 22,505 | 18.06 | 65,438,877 | 9932 | 15.18
| 1997 | 124,672,920 | 22,199 | 17.81 | 67,287,470 | 10,249 | 15.23
| 1998 | 125,965,709 | 21,194 | 16.83 | 69,783,500 | 10,705 | 15.34
| 1999 | 126,868,744 | 20,862 | 16.44 | 73,143,777 | 11,435 | 15.63
| 2000 | 127,720,809 | 20,492 | 16.04 | 76,192,673 | 11,418 | 15.99

| Source: R.L. Polk and Company, Registration data, and NCSA, NHTSA, FARS 1991-2000

Beginning in 1995, registration data are available by selected body types within the light
truck category. While all categories of passenger vehicles have been growing in
numbers, SUVs comprise the fastest growing component of the light truck family. In
1995, 18 percent of registered light trucks were SUVs, and they accounted for 6 percent
of the registered passenger vehicle fleet. By 1999, the latest year for which data are
available, SUVs made up 9 percent of passenger vehicles and 24 percent of the light truck
fleet in the United States and had all but caught up with the number of registered vans
(Table 7). These changes in the mix of vehicles that comprise the passenger vehicle fleet
will be shown to have an effect on the type and incidence of fatal crashes.

Table 7
Numbers of Passenger Vehicles Registered
By Year and Vehicle Body Type

Body Type of Vehicles ‘

Year | Total

| Passenger Cars | SUVs | Pickup Trucks | Vans |
| 1995 | 123,241,881 | 10,629,607 | 34,436,236 | 14,902,820 | 183,212,539
| 1996 | 124,612,787 | 11,980,964 | 35,465,358 | 15,791,759 | 187,852,864
| 1997 | 124,672,920 | 13,322,783 | 36,089,127 | 16,400,692 | 190,487,519
| 1998 | 125,965,709 | 14,958,152 | 36,729,063 | 16,976,847 | 194,631,769
| 1999 | 126,868,744 | 17,022,531 | 37,732,114 17,597,719 | 199,223,107
|

Source: Summarized from R. L. Polk and Company detailed registration data
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Table 8 shows the numbers of vehicles that rolled over in fatal crashes and the ratio of the
number of vehicles that rolled over to the number of vehicles registered from 1995
through 1999. Over time there has been very little, if any, change in the rate of
involvement in fatal rollover crashes among the various vehicle types.

The table shows that the highest rates of rollovers per 100,000 vehicles registered occur
among SUVs followed by Pickup Trucks, Vans, and Passenger Cars, in that order. While
all categories of light trucks experienced greater rates of fatal rollover crashes, the SUVs
stand out particularly with a rate that is more than three times as that of passenger cars.
As the various types of light trucks grow in popularity, other factors remaining
unchanged, their increasing presence in the vehicle mix will be reflected in increasing
numbers of rollover crashes and fatalities resulting from rollover crashes.

Table 8
Passenger Vehicles that Rolled Over in Fatal Traffic Crashes

| Number of Vehicles and Rate per 100,000 Registered Total
Year ‘ Passenger Cars ‘ SUVs ‘Pickup Trucks ‘ Vans ‘

‘ Num. ‘ Rate ‘Num. ‘ Rate ‘ Num. ‘ Rate ‘Num. ‘ Rate ‘Num. ‘Rate
| 1995 | 4,689 | 3.80| 1,205 | 11.34| 2,667 7.74| 630 4.23|9,191| 5.02
| 1996 | 4,666| 3.74| 1,396 11.65| 2,632 7.42| 664 4.20]9,358| 4.98
| 1997 | 4,433 | 3.56|1,470|11.03| 2,596| 7.19| 712| 4.34|9211| 4.84
| 1998 | 4377| 3.47|1,641|10.97| 2,640 7.19| 781| 4.60|9,439| 4.85
| 1999 | 4411 | 3.48|1,882|11.06| 2,837| 7.52| 719| 4.09|9,849| 4.94
‘Source: R.L. Polk and Company, Registration data, and NCSA, NHTSA, FARS 1995-1999.
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Table 9 shows fatality rates per 100,000 registered vehicles for the various body types.
While fatality rates for all passenger vehicles have decreased over the study period, most
of the decrease is among passenger cars, and vans have shown a slight increase. Prior to
1998 the differences in fatality rates between SUV's and Passenger cars were minimal, but
as passenger car rates declined, the rates for light trucks in general remained at or near
previous levels. It is interesting that, despite their higher seating capacity, vans exhibit
the lowest fatality rates of the four types of vehicles.

Table 9
Occupant Fatality Rates per 100,000 Registered Vehicles
By Year and Body Type of Vehicle

| Number of Fatalities and Rate per 100,000 Registered Vehicles ‘
Year | Passenger Cars | SUVs | Pickup Trucks | Vans ‘
‘ Num. ‘ Rate | Num. ‘ Rate ‘ Num. ‘ Rate ‘ Num. ‘ Rate ‘

Total

Num. ‘ Rate

1995 22,423 | 18.19| 1,935| 18.20| 5,938| 17.24| 1,639| 11.00| 31,991 | 17.46
1996 22,505| 18.06| 2,147| 17.92| 5904| 16.65| 1,832| 11.60| 32,437| 17.27

1998 | 21,194| 16.83| 2,713| 18.14| 5921| 16.12| 2,042| 12.03| 31,899 | 16.39

1999 | 20,862 | 16.44| 3,026| 17.78| 6,127 16.24| 2,088| 11.87| 32,127/ 16.13

|
|
| 1997| 22,199 17.81| 2380 17.86| 5.887| 16.31| 1,914 11.67| 32,448 17.03
|
|
|

Source: R.L. Polk and Company, Registration data, and NCSA, NHTSA, FARS 1995-1999.
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Another measure of exposure to risk is the number of miles traveled in a year by a
particular type of vehicle. The Federal Highway Administration provides data on the
number of vehicle miles traveled (VMT) broken down by passenger cars and light trucks.
Table 10 shows that the rate of involvement in fatal crashes per 100 million vehicle miles
traveled has declined for both classes of passenger vehicles over the period from 1991 to
2000. (VMT data are not available for vehicle classes within the light truck category.)

Table 10
Rate of Involvement in Fatal Crashes per 100 Million VMT
By Year and Body Type of Vehicle

| Passenger Cars | Light Trucks
Year ‘ VMT Number ‘ VMT ‘ Number ‘ -

(Millions) Involved (Millions) Involved
\ 1991 | 1,411,655 | 31,291 | 2.22 \ 595,924 | 14,832 | 2.49
\ 1992 | 1,436,035 | 29,817 | 2.11 | 642,397 | 14,648 | 228
\ 1993 | 1,445,106 | 30,233 | 2.09 | 675353 | 15,332 | 227
\ 1994 | 1,459,208 | 30,273 | 2.07 | 711,515 | 16,353 | 2.30
\ 1995 | 1,478,352 | 30,940 | 2.09 | 749,971 | 17,587 | 2.35
\ 1996 | 1,499,139 | 30,727 | 2.05 | 787,255 | 18,246 | 2.32
\ 1997 | 1,528,399 | 30,059 | 1.97 | 824,896 | 18,628 | 2.26
\ 1998 | 1,555,901 | 29,040 | 1.87 | 861,951 | 19,363 | 2.25
\ 1999 | 1,566,979 | 28,027 | 1.79 | 903,412 | 19,959 | 2.21
| 2000 | 1,582,113 | 27,496 | 1.74 | 943,819 | 20,295 | 2.15

|

Source: FHWA, VMT data, and NCSA, NHTSA, FARS 1991-2000
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Table 11 shows the rate of fatalities per hundred million vehicle miles traveled. This
measure shows that the annual rate of occupant fatalities per year remained relatively
stable as exposure increased. The number of vehicle miles traveled has been steadily
rising over the ten-year period from 1991 to 2000 for both passenger cars (up 12 percent)
and light trucks (up 58 percent). The same period has seen the number of occupant
fatalities decrease by 8 percent for passenger cars and increase by 36 percent for light

trucks.
Table 11
Fatality Rates per 100 Million Vehicle Miles Traveled (VMT)
By Year and Body Type of Vehicle
| Passenger Cars | Light Trucks
T | var oons) | DetoeRat | FEY | ons | Patanae | Rate”

1991 | 1,411,655 | 22385 | 1.6 | 595924 | 8391 | 1.4
1992 | 1,436,035 | 21,387 | 1.5 | 642,397 | 8,098 | 1.3
| 1993 | 1,445,106 | 21,566 | 1.5 | 675353 | 8,511 | 1.3
| 1994 | 1,459,208 | 21,997 | 1.5 | 711,515 | 8,904 | 1.3
1995 | 1,478,352 | 22423 | 1.5 | 749,971 | 9,568 | 1.3
| 1996 | 1,499,139 | 22,505 | 1.5 | 787,255 | 9932 | 1.3
' 1997 | 1,528,399 | 22,199 | 1.5 | 824896 | 10249 | 12
1998 | 1,555,901 | 21,194 | 14 | 861,951 | 10,705 | 1.2
1999 | 1,566,979 | 20,862 | 13 | 903,412 | 11,435 | 13
| 2000 | 1,582,113 | 20,492 | 1.3 | 943819 | 11418 | 1.2
| Source: FHWA VMT data and NCSA, NHTSA, FARS 1991-2000

These two measures of exposure to risk, number of vehicles registered and millions of
vehicle miles traveled, help to explain the continuing high levels of traffic crash fatalities
despite decreasing fatalities among occupants of passenger cars. Thus, while the number
of fatalities among passenger car occupants is down, the decline is being offset by a
concomitant increase in the numbers of fatalities among occupants of light trucks, a
growing factor in the mix of both vehicles registered and vehicles involved in fatal
crashes.
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3.2.3 Population Trends

According to the January 2, 2001 Census Bureau release, the estimated resident
population of the United States increased by 10.7 percent from 249.5 million persons in
1991 to 276.1 million in 2000.

Turning to the population by age groups, Table 12 shows that the population has been
aging over the inter-censual period from 1990 to 2000. In 1990, 62 percent of the
population was less than 40 years old. By 2000, the under 40 population was 57 percent
of the all ages total. Twenty to twenty-nine year olds in particular showed a steady
decline from 1990 through 1995, with a more gradual decline from 1995 through 1999.
By 2000, a slight increase was noticeable in the 20 to 29 year old group.

The 30 to 39 year old age group increased from 1990 through 1995, when their numbers
began to turn downward, dropping from 44.1 million to 41.6 million in 2000. The overall
effect of the aging “baby boomers” can be seen in the growing numbers of persons over

age 39 in the table.
Table 12
US Resident Population In Millions
By Year and Age Group
Year | Age Group ‘ Total
<20 | 2029 [ 3039 | 4049 | 5059 | 60+ |

11990 | 71,878 | 40371 | 41,894 | 31,619 | 21,844 | 41,860 | 249,466
11991 | 72,308 | 39,869 | 42,687 | 32,860 | 22,070 | 42,360 | 2