


Date: 

To: 
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Subject: 

William E. Wecker Associates, Inc ., was asked by the Alliance of Automobile 
Manufacturers to provide an approximate projection of the effects of the California Air 
Resources Board's proposed regulations pursuant to California AB 1493 ("proposed 
regulations") on the numbers of fatalities and serious injuries occurring in crashes on 
California highways. We were asked to assume for this purpose that the proposed 
regulations would be in full effect in 2016, and that their effects on the composition of 
the passenger vehicle fleet and on vehicle-miles traveled ("VMT"} in California in 2009-
2030 would conform to projections provided to us by NERA, Inc ., and by Sierra 
Research, Inc . Our assignment was to use these inputs to estimate the differences in 
future California highway fatalities and serious injuries between this "regulation" 
scenario and a parallel, "baseline" scenario without the proposed regulations . 

For our analysis we have retied on the following : 
" Kahane, C. J . ; "Vehicle Weight, Fatality Risk and Crash Compatibility of Model 
Year I99I-99 Passenger Cars and Light Trucks," NHTSA Technical Report No . 
DOT HS 809 662, October 2003, ("Kahane Report" ; Appendix I) ; 

WILLIAM E. WECKER ASSOCIATES, INC. 
505-B SAN MARIN DRIVE, NOVATO, CALffORNIA 94945 

TELEPHONE (415) 898-2255 " FAX (415) 898-2260 

MEMORANDUM 

September 22, 2004 
Mr. Steven P. Douglas 

M. Laurentius Marais 
California AB 1493 proposed regulations 

Estimates and projections for model years 2003 and 2016 of average curb weights 
by vehicle category assuming the baseline scenario (provided by Sierra Research, 
Inc. ; Appendix 2); 
Projections for model year ZOI6 of average curb weights by vehicle category 
assuming the regulation scenario (provided by Sierra Research, Inc . ; Appendix 2); 
Estimates and projections for calendar years 2003-2030 by model year and 
vehicle category of the vehicle population and VMT assuming the baseline 
scenario (provided by NERA, Inc. ; Appendix 3) ; 
Estimates and projections for calendar years 2003-2030 by model year and 
vehicle category of the vehicle population and VMT assuming the regulation 
scenario (provided by NERA, Inc. and Sierra Research, Inc . ; Appendix 4); 



Methods 

" California Statewide Integrated Traffic Records System (SWITRS) 2001 Annual 
Report (Appendix 5); 

" Federal motor vehicle accident data; 
" Hellman, K_ H., and Heavenrich, R. M., "Light-Duty Automotive Technology and 
Fuei Economy Trends : 1975 Through 2003," United States Environmental 
Protection Agency Technical Report No. EPA420-R 03-006, April 2003, ("EPA 
Report" ; Appendix 6). 

	

~ 

	

- 

For purposes of our analysis we divided the California fleet of cars and light-duty trucks 
into four categories : passenger cars having curb weight less than 2,950 pounds (category 
"PCl"} ; passenger cars having curb weight greater than or equal to 2,950 pounds 
(category "PC2") ; light-duty trucks having test weight (equal to curb weight + 300 
pounds} less than or equal to 3,750 pounds (category "LDTI'~; and light-duty trucks 
having test weight greater than 3,750 pounds but gross vehicle weight rating ("GVWR") 
less than 8,500 pounds (category "LDT2+"). 

Our methods for estimating predicted numbers of fatalities and serious injuries in 2020 
and 2030 with~and without the proposed regulations were as follows : 

l . Using information for vehicle categories similar to ours from Tables I and Z of 
the Kahane Report Executive Summary, and 1996-2002 FARS data for fatal 
accidents in California, we applied the methods described in section S_7 of the 
Kahane Report to calculate a baseline distribution of fatalities for California 
alone . From this distribution, and using the methods described in the Kahane 
report, we calculated a prorated "full year projection" of California highway 
fatalities based on FARS data for 2002, since the 2003 FARS data were not yet 
available to us . [Tables la and 3a at columns [1)-[3)) 

2 . Given the estimated VMT provided to us by NERA, we calculated rates of 
fatalities per billion VMT by vehicle category . [Tables la and 3a at columns [4)-
[5)) (NERA projections for passenger cars did not distinguish between our 
categories PC 1 and PC2 . For purposes of the projections reported here we 
approximated the proportions of PC 1 and PC2 car sales in each model year from 
1975 to 2003 using data from Appendix H of the EPA Report_ For model years 
2004 and later we used the 2003 sales proportions and for model years 1974 and 
earlier we used the 19.75 sales proportions .} 

3 . Assuming, for the moment, that the rates of fatalities per billion VMT would 
remain unchanged through 2030, we calculated the numbers of fatalities given the 
estimated VMT in 2020 and 2030 under both the baseline and the regulation 
scenarios . [Tables 1a and 3a at columns [6)-[9)) 



Results 

4. We adjusted the estimated proportional effects of 100-pound weight reductions on 
overall fatalities shown in Tables 1 and 2 of the Kahane Report Executive 
Summary to reflect the changed mix of vehicle types and crash modes under our 
baseline and regulation scenarios. [Tables lb, lc, 3b, and 3c, and Tables 2 and 4 
at column [4]] 

5. Using average curb weights by vehicle category provided to us by Sierra Research 
for model years 2003 and 2016, and based on consuItation_with Sierra, we 
interpolated and extrapolated the average curb weights in these vehicle categories 
for other model years as follows. For model years before 2003 we used weight 
data from Appendix G of the EPA Report for cars and from Table 2, p. 8 for light 
trucks to calculate a weight index by model year for each vehicle category (with . 
index values for 2003 equal to 1 .00) . We then multiplied the model year 2003 
weights from Sierra by these index values to estimate average weights by model 
year in each vehicle category. For model years 2003-2030 under the baseline 
scenario we assumed for each vehicle category that average weights would rise in 
equal, annual percentage increments from 2003 to 2009, and would then remain 
constant from 2009 through 2030 at the levels projected by Sierra for 2016. Under 
the regulation scenario we assumed that average curb weights would be the same 
as under the baseline scenario through model year 2009, that weights would then 
decline in equal, annual percentage increments through 2016 to the levels 
projected by Sierra for 2016, and that weights would remain constant from 2016 
through 2030 at the levels projected by Sierra for 2016 . 

6. Using NERA projections of the composition by model year of the vehicle 
population in 2003, 2020, and 2030, we used these interpolated and extrapolated 
average curb weights to estimate the average curb weights of the vehicle 
populations of 2003, 2020 and 2030 . [Tables 2 and 4 at columns [1] and [2]] 

7. Using the adjusted estimates of the effects of weight changes, our estimated 
changes in average vehicle weights, and our prorated "full year projection" of 
fatalities for California in 2002, we calculated estimates of the effects of weight 
changes on numbers of fatalities under the regulation scenario, as in the Kahane 
Report Executive Summary. [Tables 2 and 4 at columns [5]-[7]] 

8 . According to the most recent SWITRS report, 3,926 vehicle occupants were 
killed and 13,007 suffered "severe wounds" in California in 2001 . We used the 
-implied ratio of severe wounds to fatalities (i.e., 3.3 = 13,007/3;926} to estimate 
the numbers of serious injuries in 2020 and 2030, given our estimates of the 
numbers of fatalities for 2020 and 2030 . [Tables 2 and 4 at column [8]] 

Given the inputs provided to us for the baseline scenario, we estimate that approximately 
4,480 fatalities and I4,84i severe injuries would occur in traffic accidents on California 



highways in 2020, and 5,094 fatalities and 16,876 severe injuries in 2030 . [Tables 2 and 4 at columns [7J and [SJJ . 

Given the inputs provided to us for the revelation scenario, we estimate that 
approximately 4,737 fatalities and -15,694 severe injuries would occur in trafftc accidents 
on California highways in 2020, and 5,623 fatalities and 18,631 severe injuries in 2030. 
[Tables 2 and 4 at columns [7] and [8]J_ 

These totals reflect estimated increases of 2S8 fatalities and 8S3 severe injuries in 2020 
under the proposed regulations compared to the baseline scenario, and S30 fatalities and 
1,755 severe injuries in 2030 . 
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Appendix 2 

Estimates and Projections of Average Curb Weights by Vehicle Category 
Provided by Sierra Research, Inc 



September 21, 2004 

N~eII20 to: 

From : 

Subject : 

Using the methodology, data and results of the analysis I performed and documented in 
Attachment C-1 of Appendix C to the Comments of the Alliance of Automobile 
Manufacturers Association, I have computed estimates of the changes in average vehicle 
weight that will result from the proposed CARB regulations. I1~iore specifically, per your 
request, I have computed the average change in vehicle weight expected to occur between 
the 2003 and 2016 model years in the absence of the CARB regulations as well as the 
change in average vehicle weight relative to the 2003 model year that is expected for the 
2016 model year with the regulations in place. Again, per your request, these 
calculations have been performed for four vehicle categories : (1) passenger cars with 
curb weights of less than 2,450 pounds (PC1}; (2) passenger cars with curb weights equal 
to or greater than 2,950 pounds (PC2) ; (3) light-duty trucks with test weights of 3,750 
pounds or less (referred to as LDTI s) and (4) light-duty trucks with test weights of more 
than 3,750 pounds but with gross ~"ehicle weight ratings of less than 8,500 pounds 
(referred to as LDT2s and LDT3s}. The results of my calculations are presented in 
Table I below_ 

Impact of Proposed CARB Regulations on Vehicle Weight 

TABLE 1 
AVERAGE VEHICLE CURB WEIGHTS 

MY2003 

	

MY20~16 No Rea 

	

MY2016 bVith Re 

sierra 
research 
i 801 J SUeet 
5acramenb, CA 95814 
(916) 444-6fi6S 
Fax: (916) 444-8373 

PCI 2753 2843 2435 
PC2 3338 3448 2953 
i.DT 1 3117 3 173 2864 
LDT2 4298 4376 3879 



Appendix 3 

Estimates and Projections for Calendar years 2003-2030 by Model Year and Vehicle 
Category of the Vehicle Population and VMT Assuming the Baseline Scenario 

Provided by NER.A, Inc . 
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Appendix 4 

Estimates and Projections for Calendar Years 2003-20~O by Model Year and Vehicle 
Category of the Vehicle Population and VMT Assuming the Regulation Scenario 

Provided by NERA, Inc . and Sierra Research, Inc . 
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TABLEdC PERSONSSILLED.4IYDINJUIfEDBYEXTBNTOFINJURYBYTYPEOFCOLLISION-2001 

TOTAL 
h'ILLED AND 

	

TOTAL 

	

TOTAL 

	

Severe 

	

Other 

	

Complaint 
TYPE OF COLLISION 

	

INJURED 

	

BILLED 

	

INJURED 

	

~Vomtd 

	

1'isible Injuries 

	

of Pain 

TABLEdD 

	

PERSONSKILLEDANDINJUREDBYEXTENTOFINJURYBYTYPEOFYEHICLE - 2001 

TOTAL 
KILLED AND 

	

TOTAL 

	

TOTAL 

	

Scvrre 

	

Other 

	

Complaint 
TYPE OF VEHICLE 

	

INJURED 

	

KILLED 

	

INJURED 

	

Wound 

	

Visible Injuries 

	

of Pain 

E\TENT OF INJ tIRY 

E \ T E N T 

	

O F 

	

F N J U R Y 

19 

Hnd-on 19,342 447 18,894 7~2D 6,067 11,507 
Sidewipc 20,138 139 . 19,999 632 5,562 13,805 
Rear end - 98,709 249 98,460 1,212 14,351 82,8')8 
Broadside 92,952 672 92,280 2,572 23,321 66,387 

Flit object 38,957 1,199 37,758 3,105 ~ 19,061 15,292 
Overturned ' 9,180 312 8,868 979 5,289 2,6D0 
Antolpedestrian 14,415 ~ 675 13,730 1,875 6,295 5,570 
Other IG,IQI 233 15,908 I,OI3 H,D52 6,843 

TOTAL 309,833 3;926 305,907 l3,OD7 87,y98 203 )U2 

Passenger car 228,461 2,233 226,231 7,D15 57,207 162,979 
Passenger rar ~~ith trailer 481 3 478 13 237 328 
Nlotorcydelscooter 8,652 295 8,357 

~ 
1,130 4,622 2,305 

Moped 48 - 48 4 Z) 15 
Bicycle 11,523 116 11,412 714 6,312 3,327 

Piclvporpanrltruck 36,991 166 3G,528 1,477 30,79G 23,255 
Pickup or paneF truck wltrtiler 2,315 3 1,311 d0 368 ')03 
Trvckortrucktr~ctor 3,131 Iy 1,125 51 395 G79 
Ttvckortrucktractorw/trniler(s) 1,143 3') 1,I DJ 65 ~16I 578 
School bus 778 4 774 ~ 133 637 

Other bus 1,645 - 1,615 19 225 1,101 
Emergency vehicle 1,522 3 1,51 .8 34 375 1,0')9 
Ili ;hway construction rquipment 18 - 18 3 - I 5 
Other 16,098 711 15,351 Z,U67 G,yUG G,38} 
Not stated 3 - 3 1 3 - 

TOTAL 309,833 ~ 3,926 ~ 305,907 13,007 87,998 204,702 

TABLE~IE PEDESTRL4NSKILLEDANDINJUREDBYAGEBYACTION-2001 

PEDESTRIAN AGE 

0- 5- I5- 25- 35- .~ 45- ''S5- 65 and Not 
PEDESfRIAIYACTION TOTAL 4 11 23 31 94 54 64 over Stated 

Crossing in cross~rtUt - 
at entersection 5,807 II2 1,091 1,055 717 817 735 961 762 54 

Crossing iit cross ndk - 
not at intcrxction 346 10 73 73 33 38 43 37 37 2 

Crossing - not in crossraBt 5,046 i47 1,682 731 459 504 180 278 408 57 
In ro-rd~ray - indudrs 
shoulder 2,851 146 422 560 532 489 338 163 363 ~28 

Not in roadway 1,166 62 173 223 t67 183 231 85 126 14 
Approachinpfleaving 
school bus I5 2 4 Z - 3 1 1 2 - 

Not stated 35 4 6 7 6 6 I 3 1 I 

TOTAL 25,266 782 3,351 2,651 2,923 2,040 1,732 1,031 1,999 256 
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