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PROJECTIONS OF AUTOMOBILE, LIGHT TRUCK, AND BUS 
STOCKS AND SALES, TO THE YEAR 2000 

R i t a  Knorr and Marianne M i l l a r  

F u t u r e  s t o c k s  and s a l e s  o f  a u t o n o b i l e s ,  l i g h t  t r u c k s ,  
and buses  a r e  p r o j e c t e d  i n  t h i s  document. Automobile pro- 
j e c t i o n s  a r e  d e v e l o p e d  f o r  f l e e t  and n o n - f l e e t  s e c t o r s .  
T o t a l  a u t o  s t o c k  i s  p r o j e c t e d  a s  a  f u n c t i o n  o f  t h e  number o f  
h o u s e h o l d s  and o f  p e r s o n a l  income,  w i t h  a d j u s t m e n t  f o r  
p r e s e n t  and a n t i c i p a t e d  s h i f t s  from automobi les  t o  l i g h t  
t r u c k s .  Automobile s t o c k s  and s a l e s  a r e  p r o j e c t e d  t o  in- 
c r e a s e  s t e a d i l y  through t h e  yea r  2000 w i t h  a  s l i g h t l y  l a r g e r  , 

growth r a t e  a s s o c i a t e d  wi th  f l e e t  a u t o s .  P r o j e c t i o n s  of 
l i g h t  t r u c k  s t o c k s  and s a l e s  a r e  developed f o r  p e r s o n a l ,  
s e r v i c e / u t i l i t y ,  a g r i c u l t u r e ,  manufac tu r ing ,  government, 
w h o l e s a l e / r e t a i l ,  and o t h e r  u s e s  based on a n t i c i p a t e d  em- 
ployment and ou tpu t  f o r  each o f  t h e  use  se ' c to r s .  P r o j e c t i o n s  
a n t i c i p a t e  t h e  l a r g e s t  growth a r e a  t o  be  t h a t  of  p e r s o n a l  
l i g h ' t  t r u c k s .  Bus s t o c k s  and s a l e s  a r e  p r o j e c t e d  a s  a  
f u n c t i o n  o f  u s e r  p o p u l a t i o n s ,  e x i s t i n g  f l e e t  c h a r a c t e r i s t i c s ,  
and a n t i c i p a t e d  u s a g e  p a t t e r n s .  S c h o o l ,  i n t e r c i t y ,  and 
t r a n s i t  buses  a r e  included i n  t h e  s tudy .  School buses  a r e  
p r o j e c t e d  t o  have t h e  l a r g e s t  pe rcen tage  of  growth i n  t h i s  
s e c t o r .  

1 INTRODUCTION ' 

A u t o m o b i l e ,  l i g h t  t r u c k ,  and b u s  p r o j e c t i o n s  fo rm a  m a j o r  p a r t  
o f  Argonne  N a t i o n a l  L a b o r a t o r y ' s  b a s e l i n e  p r o j e c t i o n  a c t i v i t i e s  f o r  t h e  
Department o f  Energy 's  (DOE) O f f i c e  o f  T r a n s p o r t a t i o n  Programs. T h i s  document 
p r e s e n t s  a g g r e g a t e  p r o j e c t i o n s  o f  automobi le  s t o c k s  and s a l e s  f o r  f l e e t  and 
non- f l ee t  ( g e n e r a l l y  pe r sona l  use )  s e c t o r s ;  p e r s o n a l ,  commercial and govern- 
ment l i g h t  t r u c k  s e c t o r s ;  and s c h o o l ,  t r a n s i t  and i n t e r c i t y  bus s e c t o r s .  
These p r o j e c t  ions. a r e  a  b a s e l i n e  o r  business-as-usual  e s t i m a t e  of f u t u r e  
t r a n s p o r t a t i o n  s t o c k s  and s a l e s  f o r  use  i n  a s s e s s i n g  f u t u r e  t r a n s p o r t a t i o n  
a c t i v i t y  and energy consumption and i n  ana lyz ing  t h e  impact o f  p o t e n t i a l  
c o n s e r v a t i o n  s t r a t e g i e s .  

T h i s  r e p o r t  compares ANL p r o j e c t  ions  wi th  o t h e r  a v a i l a b l e  e f f o r t s  
'and w i t h  d a t a  s o u r c e s .  Assumptions a r e  documented i n  t h e  t e x t  and i n  t h e  
a t t a c h e d  appendice 's .  
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2  PROJECTIONS OF AUTOMOBILE STOCK AND SALES 

2 .1  .FLEET AUTO TRENDS 

Table  2 .1  p r e s e n t s  h i s t o r i c a l  d a t a  on t h e  number of  automobi les  i n  
use* by s e c t o r .  According t o  t h i s  t a b l e ,  t h e  t o t a l  number of  automobi les  on 
t h e  road h a s  grown a t  an average annual r a t e  o f  3.5% s i n c e  1967. I n  t h e  p a s t  
10 y e a r s ,  t h e  number of  automobi les  i n  f l e e t s  o f  10 o r  more h a s  grown even 
more r a p i d l y  than  t h e  t o t a l  a t  an average annual  r a t e  of  4.4% f o r  f l e e t  a u t o s  
v s  3.2% f o r  t o t a l  a u t o s .  R e f l e c t i n g  such t r e n d s  a s  t h e  movement o f  i n d u s t r y  
from urban t o  r u r a l  and suburban l o c a t i o n s  (which t ends  t o  i n c r e a s e  t h e  amount 
o f  t r a v e l  b e t w e e n  company f a c i l i t i e s ,  s u p p l i e r s ,  o r  d i s t r i b u t o r s ,  w h i l e  
r educ ing  t h e  a v a i l a b i l i t y  o f  t r a n s i t  f o r  such t r a v e l ) ,  t h e  growth o f  "company 
c a r "  p e r q u i s i t e s  f o r  middle and upper l e v e l  e x e c u t i v e s ,  and g e n e r a l  b u s i n e s s  
expans ion ,  i t  is a n t i c i p a t e d  t h a t  growth i n  f l e e t  a u t o  s t o c k  p robab ly  w i l l  
c o n t i n u e  t o  exceed t h a t  of  t h e  t o t a l  automobi le  s t o c k .  

Unl ike  l a r g e r  f l e e t s ,  smal l  f l e e t s  e . ,  4-9 v e h i c l e s )  a p p a r e n t l y  
have peaked and have begun t o  d e c l i n e  a t  an a c c e l e r a t i n g  r a t e .  Th i s  may. be 
a t t r i b u t a b l e  t o  t h e  r i s e  i n  automo\t i v e  l e a s i n g .  Because t h e  maintenance 
and o p e r a t  ing advantages  of  l e a s i n g  tend t o  be p a r t i c u l a r l y  appea l ing  t o  
s m a l l e r  o p e r a t o r s  who do not have f u l l - t i m e  maintenance pe r sonne l ,  i t  may be  
i n f e r r e d  t h a t  many v e h i c l e s  p r e v i o u s l y  accounted f o r  i n  s m a l l e r  i n d u s t r i a l  
f l e e t s  now a r e  included among t h e  l a r g e r  f l e e t s  of  l e a s i n g  a g e n t s .  T h i s  
c o n c l u s i o n  i s  s u p p o r t e d  by r e c e n t  t r e n d s  i n  i n d i v i d u a l  u s a g e  s e g m e n t s .  
Table  2.2 i n d i c a t e s  t h a t  t h e  f a s t e s t  growing segments of  t h e  f l e e t  market  a r e  
l e a s e d  v e h i c l e s  ( b o t h  b locks  of  10 o r  more c a r s  and i n d i v i d u a l l y  l e a s e d )  
followed by d a i l y  r e n t a l s .  The government f l e e t  ( exc lud ing  m i l i t a r y  c a r s )  has  
remained s t a b l e ,  whi le  d r iv ing-schoo l  and business-owned f l e e t s  have d e c l i n e d .  
P o l i c e ,  t a x i ,  and u t i l i t y  f l e e t s  have shown moderate growth. 

I n  1977 f l e e t  au tos  e . ,  >4 v e h i c l e s )  r e p r e s e n t e d  approximate ly  
11.8% of t o t a l  c a r s  i n  o p e r a t i o n ,  but-they accounted f o r  a t  l e a s t  20% of new 
c a r  s a l e s  [Ref.  21. Th i s  d i s c r e p a n c y  is  due t o  d i f f e r e n c e s  i n  f l e e t  v s  
non- f l ee t  purchase  and ownership pat terns .** F l e e t  a u t o s  a lmost  always a r e  
purchased new and g e n e r a l l y  a r e  r e t a i n e d  f o r  o n l y  3-4 y e a r s ,  a f t e r  which they  
e n t e r  t h e  used non- f l ee t  a u t o  market .  F l e e t - a u t o  s a l e s  a l s o  e x h i b i t  unique 

* Automobiles i n  use  ( o r  on t h e  road)  d i f f e r  s i g n i f i c a n t l y  from r e g i s t r a t i o n s .  
R e g i s t e r e d  a u t o s ,  a s  r e p o r t e d  by FHWA, a r e  t h e  sum o f  a l l  c a r s  r e g i s t e r e d  by 
each s t a t ' e  a t  some t ime d u r i n g  t h e  c a l e n d a r  y e a r .  R e g i s t r a t i o n  d a t a  con- 
t a i n s  a  c o n s i d e r a b l e  amount o f  overcoun t ing  of  v e h i c l e s  scrapped e a r l y  i n  t h e  
y e a r ,  v e h i c l e s  wi th  m u l t i p l e  r e g i s t r a t i o n s  (because  o f  i n t e r s t a t e  moves), and 
v e h i c l e s  t h a t  a r e  not  r e g i s t e r e d  u n t i l  v e r y  l a t e  i n  t h e  y e a r .  By c o n t r a s t  
I t  a u t o s  i n  use" r e f e r  t o  on ly  t h o s e  au tomobi les  a c t u a l l y  i n  o p e r a t i o n  on a  
p a r t i c u l a r  day,  u s u a l l y  J u l y  1, of  t h e  c a l e n d a r  y e a r .  

**Other e s t i m a t e s  p u t  n o n p e r s o n a l  a u t o  p u r c h a s e s  ( i . e . ,  u s e  by  f l e e t s ,  
s m a l l  b u s i n e s s ,  t h e  s e l f  e m p l o y e d ,  s a l e s m a n ,  e t c . )  a s  h i g h  a s  52% o f  
domest ic  new c a r  p roduc t ion ,  H e r t z ,  I n c . ,  Car and Truck Lease - Renta l  

- Spending Nears $20 B i l l i o n ,  P r e s s  r e l e a s e  ( J u l y  1978) .  



Table  2.1. Automobiles i n  Use by S e c t o r  [Refs .  1-41 
(As o f  J u l y  1, 1967, through 1977) 

T o t a l  Automobiles 
I n  Use F l e e t  Autosa Non-Fleet Autos 

Number Annual Number Annual Number Annual 
Year (106) % Change ( l o 6 )  % Change (106) '  % I n c r e a s e  

a ~ e a r  end e s t i m a t e s  a d j u s t e d  t o  mid-year. 

b ~ l e e t s  - > 10 v e h i c l e s .  

C F l e e t s  o f  4-9 v e h i c l e s .  

s i z e  c h a r a c t e r i s t i c s .  These a r e  i l l u s t r a t e d  i n  Table  2.3.  U n f o r t u n a t e l y ,  
d a t a  a r e  a v a i l a b l e  o n l y  f o r  t o t a l  s a l e s  and f l e e t  s a l e s .  Because f l e e t  s a l e s  
a r e  inc luded  w i t h i n  t o t a l  s a l e s ,  t h e  magnitude of  t h e  d i f f e r e n c e s  between 
f l e e t  and non-f lee t  s a l e s  i s  somewhat u n d e r s t a t e d .  Although t h e r e  has  been 
some s h i f t  o v e r  t h e  p a s t  decade toward s m a l l e r  ( p r i m a r i l y  mid-sized) f l e e t  
a u t o s ,  f l e e t  s a l e s  s t i l l  a r e  h i g h l y  c o n c e n t r a t e d  i n  t h e  upper s i z e  ranges .  

2.2 NON-FLEET AUTO TRENDS 

A s  a  r e s i d u a l  s e c t o r ,  v e r y  l i t t l e  d a t a  a r e  a v a i l a b l e  s p e c i f i c a l l y  
on non- f l ee t  a u t o s .  However, hecause  they  comprise 93.6% of t h e  t o t a l  a u t o  
s t o c k  (89.6% i f  one c o u n t s  f l e e t s  o f  4-9 v e h i c l e s )  and 86.6% o f  new a u t o  
s a l e s , .  d a t a  on t o t a l  s t o c k  and s a l e s  may be a p p l i e d  t o  t h e  non- f l ee t  s e c t o r  
w i t h  some f a i r  degree  o f  c e r t a i n t y .  Although ownership and usage p a t t e r n s  f o r  
n o n - f l e e t  a u t o s  d i f f e r  s i g n i f i c a n t l y  from t h o s e  f o r  f l e e t  a u t o s ,  they  a r e  
p robab ly  not  f a r  removed from those  o f  t h e  t o t a l  s t o c k .  

Non-fleet  a u t o s  a r e  used a lmost  e x c l u s i v e l y  f o r  p e r s o n a l  purposes ,  
b u t  t h e y  do n o t  comprise a l l  pe r sona l  a u t o s .  The l a t t e r  c a t e g o r y  i n c l u d e s  
t h o s e  f l e e t  a u t o s ,  p r i m a r i l y  i n d i v i d u a l l y  l e a s e d  o r  i n  b u s i n e s  f l e e t s  ( o r  
o c c a s i o n a l l y  government o r  u t i l i t y  v e h i c l e s )  t h a t  a r e  o p e r a t e d  by t h e i r  u s e r s  
a s  i f  they  were p e r s o n a l  v e h i c l e s  ( i . e . ,  f o r  s o c i a l - r e c r e a t i o n a l ,  p e r s o n a l  



T a b l e  2 .2 .  Automobiles  i n  F l e e t s a  by Type of  Use, 1967 - 1 9 7 7 ' [ ~ e f s .  2 , 3 ]  

Use 
Avg. Annual 

1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 % Change 

Bus ines s  . F l e e t s  
Owned ( l o3 )  

(% Change) 
~ e a s e d (  l o 3 )  

(% Change) 

I n d i v i d u a l 1  Leased 3 (10 1 
. (% Change) 

Government 
(10% 
(% change)  

U t i l i t i e s  
(103) 
( %  change)  

P o l i c e  
(103) 
(% Change) 

T a x i  
( 103) 
(%  Change) 

D a i l y  R e n t a l  
(103) 
(% Change) 

D r i v i n g  School  
(103) 
( %  Change) 

TOTAL 
(103) 
(% Change) 

aYear-end e s t i m a t e s  a d j u s t e d  t o  mid-year f o r  f l e e t s  > 10 v e h i c l e s .  - 



b u s i n e s s ,  shopping,  e t c . ,  a s  w e l l  a s  f o r  b u s i n e s s  purposes ) .  From survey 
r e s p o n s e s ,  i t  appears  t h a t  between 20-25% o f  t h e  f l e e t  a u t o s  c u r r e n t l y  i n  
o p e r a t i o n  a r e  a l s o  i n  pe r sona l  use  [Ref .  51. 

As i n d i c a t e d  i n  T a b l e  2 . 1 ,  t h e  s t o c k  o f  n o n - f l e e t  a u t o s  h a s  b e e n  
growing,  but a t  a  s i g n i f i c a n t l y  s lower  r a t e  than t h a t  of  f l e e t  a u t o s .  Th i s  
g r o w t h  p a t t e r n  i s  a t t r i b u t a b l e  t o  two m a j o r  f a c t o r s :  ( 1 )  t h e  r e l a t i v e  
m a t u r i t y  of  t h e  non- f l ee t  s e c t o r ;  and ( 2 )  t h e  growing s u b s t i t u t i o n  of  l i g h t  
t r u c k s  f o r  non- f l ee t  a u t o s .  

T a b l e  2 . 4  l i s t s  U.S. l i g h t  d u t y  v e h i c l e  s a l e s  a c c o r d i n g  t o  t h r e e  
s i z e  c l a s s e s .  Developed from h i s t o r i c a l  d a t a  on r e t a i l  s a l e s  by t e n  i n e r t i a  
weight  c l a s s e s  ( s e e  Tab le  2.51, t h e  d a t a  a r e  i n d i c a t i v e  o f  a  g e n e r a l  t r e n d  
toward s m a l l e r  c a r s  and l i g h t  t r u c k s .  A s  T a b l e  2.4 i n d i c a t e s ,  s m a l l  c a r s  
have grown t o  roughly  40% of  t o t a l  a u t o  s a l e s  compared w i t h  l e s s  than  15% 
i n  1968 w h i l e  l a r g e  c a r s  have dropped t o  rough ly  35% compared w i t h  n e a r l y  
45% i n  1968." L i g h t  t r u c k  s a l e s  have grown s i g n i f i c a n t l y ,  and now account  f o r  
o v e r  20% of t o t a l  l i g h t d u t y  v e h i c l e  s a l e s . '  I n  1977, l i g h t  t r u c k  s a l e s  were 
n e a r l y  70% a s  g r e a t  a s  l a r g e  a u t o  s a l e s .  

2 .3  PROJECTIONS OF AUTOMOBILE STOCK AND SALES 

I n  the  absence o f  major p o l i t i c a l  o r  s o c i a l  changes ,  p a s t  e x p e r i e n c e  
d e t e r m i n a n t s  o f  t o t a l  a u t o  s t o c k  and s a l e s  can  b e  assumed t o  remain b a s i c a l l y  
unchanged. As a  r e s u l t ,  p r o j e c t i n g  f u t u r e  s t o c k  and s a l e s  can b e  viewed a s  
a  r e l a t i v e l y  s t r a i g h t f o r w a r d  t a s k ;  however, d i s t r i b u t i n g  t h e s e  t o t a l s  among 
v e h i c l e  s i z e  c l a s s e s  i s  a  f a r  d i f f e r e n t  m a t t e r .  With t h e  Energy P o l i c y  and 
Conserva t ion  Act (EPCA) [Ref .  101,  t h e  a u t o  i n d u s t r y  became s u b j e c t  t o  pro- 
g r e s s i v e l y  more s t r i n g e n t  "corporate-average f u e l  economy" (CAFE) s tand-  
a r d s  f o r  a l l  new automobi les  marketed i n  t h i s  c o u n t r y .  A s  Tab le  2 .5  i n d i -  
c a t e s ,  t h e s e  s t a n d a r d s  have a l r e a d y  produced a  s h i f t  .in t h e  i n e r t i a  weight** 
c l a s s e s  a s s o c i a t e d  w i t h  smal I-,  medium-, and l a rge - s ized  a u t o s .  Between 
1976 and 1978 down-sizing ( p r i m a r i l y  i n  f u l l  and mid-s ize  a u t o s )  lowered 
c e r t a i n  models a s  much a s  two i n e r t i a  weight c l a s s e s  from t h e i r  p rev ious  
l e v e l s  [Ref .  111. Such s h i f t s  i n  s i z e  c l a s s e s  a r e  n o t  unusual  i n  t h e  auto-  
mobi le  i n d u s t r y .  The ANL s t a f f  e s t i m a t e s  o f  h i s t o r i c a l  s i z e  c l a s s e s  il- 
l u s t r a t e d  i n  T a b l e  2.5 i n d i c a t e  t h a t  a  s u b s t a n t i a l  amount of  "upsiz ing" ,  
p r i m a r i l y  i n  medium and s m a l l  c l a s s e s ,  occur red  d u r i n g  t h e  e a r l y  1970s. Such 
I I u p s i z i n g "  is a t t r i b u t a b l e  not  o n l y  t o  i n c r e a s e d  eng ine  s i z e ,  but  a l s o  t o  t h e  
a d d i t i o n  o f  a i r  c o n d i t i o n i n g  and o t h e r  power o p t i o n s  which p r e v i o u s l y  were not  
commonly o f f e r e d  on s m a l l  and mid-sized c a r s .  Because of such s h i f t s ,  weight 
c l a s s e s  h i s t o r i c a l l y  have not been a  r e l i a b l e  measure o f  v e h i c l e  s i z e .  How- 
e v e r ,  a s  weights  a r e  fo rced  downward, t h o s e  we igh t s  should  e q u a t e  t o  t h e  
a c t u a l  s i z e  o f  t h e  v e h i c l e  a s  i t  r e l a t e s  t o  passenger  and payload c a p a c i t y  and 
t o  consumer p e r c e p t i o n s  of i t s  market  n i c h e .  

* T h i s  d e c l i n e  o c c u r s  d e s p i t e  a  s h i f t . i n  s i z e  c l a s s e s  a s  d e f i n e d  by ANL 
s t a f f  ( T a b l e  2 . 5 ) .  Were i t  n o t  f o r  s u c h  a  s h i f t ,  t h e  d e c l i n e  i n  l a r g e  
a u t o  s a l e s  would be more pronounced.. 

**Defined as  c u r b  weight ' +  300 l b s ,  r e p r e s e n t i n g  t h e  weight o f  two occupants .  



Table 2.3. New Car S ize  D i s t r i b u t i o n  ( P e r ~ e n t ) ~  1966 - 1977 [Ref.  61 

- - -- 

1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 

F l e e t  ~ u t o s ~  

Small 5 4  3  4  3  4  5  6  5  7 6  8  

Xed ium - - - - - 15 19 24 33 40 48 47 

Large 9  5  9  7  8  1 76 - 96 - 9  7  - 96 - - - - 7  0  - 6  2  - 5 3 - 46 . - 4  5  - 
TOTAL 100 100 100 100 100 100 100 100 100 100 100 100 

Tocal Autos 

Small 16 16 18 21 3  0  3 9  - 38 4  3  48 5  3  4  8 4  5  -4 

Med ium 3 1 33 3  2  3 0  28 20 2  2  23 24 24 2  8 2  9  

Large 53 4  1 40 . 34 - 5  1 - 5  1 - 4  9  - 4  2  - - - - 2  7  - 2  3  - 24 - 2  7  
-. 

TOTAL 100 100 10IC 100 100 100 100 100 99C 100 100 10IC 

aCar s i z e  c l a s s d f i c a t i o n s  may no t  be c o n s i s t e n t  between t h e  two sources .  Although f l e e t  s i z e  c l a s s e s  
g e n e r a l l y  conform t o  Ward's c l a s s i f i c a t i o n s  (based on wheelbase and marketing i n t e n t )  f l e e t  d a t a  i s  
de r ived  from silrveys in  which c l a s s e s  were de f ined  simply a s  "compact," " in te rmedia te , "  and "standard" 
[Ref.  61. 

b1n f l e e t s  of 25 o r  more v e h i c l e s .  

CDoes not , t o t a l  100 because of rounding.  



T a b l e  2.4 E s t i m a t e d  U.S. R e t a i l  S a l e s  by I n e r t i a  Weight  C l . a ~ s , ~  1968-77 
( l o 3 )  [Ref s .  7-91 

Automobiles 

Light 
Year Small Med ium Large ~ o t a l ~  TrucksC 

103 Vehicles 

1968 1207 42 10 4249 9656 1429 

1857 2538 3395 8404 1251 

2583 3239 4428 102l19 1603 

2G20 3532 4741 10950 1931 

3752 2803 4884 11439 2438 

3582 2057 3236 886 7 2158 

2964 1763 349 1 8640 1891 

4146 26 09 3347 t 10112 2574 

3568 3277 4340 11185 2955 

Percentage of salesd 

12.5(10.9) 43.6(38.0) 44.0(38.3) lOO(87.1) (12.9) 

15.3(13.3) 39.7(34.5) 44.9(39.1) lOO(87.0) (13.0) 

ZZ.l(l9.2) 30.2(26.3) 40.4(35.2) lOO(87.1) (12.9) 

25.2(21.8) 31.6(27.3) 43.2(37.4) lOO(86.5) (13.5) 

24.0(20.4) 32.8(27.9) 43.3(36.8) lOO(85.0) (15.0) 

32.8(25.7) 24.5(20.2) 42.7(35.2) lOO(82.4) (17.6) 

40.4(32.5) 23.2(18.7) 36.5(29.4) lOO(80.4) (19.6) 

34.3(28.1) 20.4(16.7) 40.4(33.1) lOO(82.0) (18.0) 

41.0(32.7) 25.8(20.6) 33.1(26.4) lOO(79.7) (20.3) 

31.9(25.2) 29.3(23.2) 38.8(30.7) lOO(79.1) (20.9) 

39.7(N.A.)f 24.7(N.A.) 35.5(N.A.) ~oo(N.A.) (N.A. ) 

aInertia weight (i.w.1 = curb weight + 300 lbs. 
Small: Minicompacts , subcompacts and most compacts. For weight breakdowns see 

Table 2.5. 
Medium: Intermediates and some compacts. (See Table 2.5.) 
Large: Full sized autos and station wagons. (See Table 2.5.) 

b ~ a y  not add due to rounding. 

CTrucks <10,000 lbs Gross Vehicle Weight (GVW). Includes imports by U.S. manu- 
facturers. . Excludes other imports. 

d~&rcent of total auto sales; numbers in parentheses indicate percent of combined 

auto and light truck sales. 

eSize classes not strictly comparable with prior years because of downsizing by 
some manufacturers. 

f ~ o t  available. 



Table 2.5. Automobile Market Share  ( p e r c e n t )  by I n e r t i a  Weight C l a s s ,  1968 - 1978 [Ref.  71 

- -- 

I n e r t i a  Weight C lassa  

Mode 1 I I I I11 I V  V V I  V I  I V I I I  I X  X 
Year 2000 2250 2500 2750 3000 3500 4000 4500 5000 5500 ~ o t a l b  

a ~ n e r t i a  weight = ,Curb  weight + 300 l b s .  Weight of each c l a s s  corresponds  t o  midpoint .  

b ~ a y  no t  add due to rounding.  
I 

CSmall ,  medium, and l a r g e  s i z e  c l a s s e s  - ANL s t a f f  e s t i m a t e s .  Due t o  "upsiz ing"  and "downsizing," i n e r t i a  
weight c l a s s e s  corresponding t o  s m a l l ,  medium, and l a r g e  s i z e s  s h i f t  over  t ime.  A t  t imes ,  t h e  b reakpo in t  
between v e h i c l e  s i z e  c l a s s e s  f a l l s  w i t h i n  an i n e r t i a  weight c l a s s  ( e . g . ,  s e e  1968, 1973, 1974, 1975, 1976, 
1978) .  

Source:  Market Shares  - J . D .  M u r r e l l ,  Light  Duty Automotive Fuel Trends Through 2978, SAE Technical  Paper 
11780035 (February  27 - March 3 ,  1978, Appendix A). 

I 



The following projections of future stock and sales by size class 
assume considerable downsizing between 1978 small, medium, and large cars 
and their 1985 counterparts. In all cases, future small, medium, and large 
cars are assumed to have passenger capacities of 2-4, 4-5 and 6, respectively. 
Table 2.6 presents the major size class assumptions used in this analysis. 
,Additional detail on inertia weight class projections is provided in Appendix 
A. 

2.3.1 Fleet Auto Projections 

Fleet travel demand is closely tied to economic activity, both in 
general, and in the specific sectors that rely most heavi.1.y nn f1ee.t auto 
use. Although the fleet auto stock has grown consistently, growth has been 
greatest during periods of relative economic prosperity and slowest during 
recessionary periods. In the absence of rapid, unanticipated growth in such 
large-scale substitutes for fleet auto travel as telecommunications* or 
vastly improved public transportation networks, and assuming no major shifts 
in industrial location patterns, future fleet auto demand is expected to be 
a function of employment levels and industrial output. 

- Because of certain anomalies associated with the recent trend toward 
smaller fleets, such as the rise of automotive leasing and its effect on 
fleet stock (see' Section 2.11, this analysis is focused primarily on autos 
in fleets of 10 or more. Using data generated by the INFORUM input-output 

Table 2.6. Automobile Size Class Assumptions, 1975-2000 

New Sales 

Small (%) 3 5 
Medium (%) . ' 25 
Large (%) 40 

Stocks 

Small ( % I  3 0 
Medium (%) 2 5 
Large (%) 45 

Passenger Seating Capacities 

Small 2-4 
Medium 5 
Large 6 

*As with such prior communications improvements as the direct-dial tele- 
phone, the conference call, and facsimile transmission, future telecommuni- 
cations breakthroughs are expected to increase communication, not to replace 
travel. 



model [Ref.  121 w i t h  economic i n p u t s  from DRI's (Da ta  Resources ,  I n c . )  TREND- 
LONG f o c e c a s t  [Ref .  13]* a u t o s  i n  f l e e t s  of 10 o r  more were p r o j e c t e d  o u t  t o  
t h e  y e a r  2000; a u t o s  i n  f l e e t s  of 4  t o  9  v e h i c l e s  were e x t r a p o l a t e d  based on 
h i s t o r i c a l  t r e n d s .  Key economic i n p u t s  a r e  l i s t e d  i n  Appendix A ,  w h i l e  f l e e t  
a u t o  p r o j e c t i o n s  a r e  p resen ted  i n  F ig .  2 .1 .  

A s  F i g .  2 . 1  i n d i c a t e s ,  f l e e t s  of 10 o r  more v e h i c l e s  a r e  p r o j e c t e d  t o  
grow f a i r l y  r a p i d l y  through 1985 a t  a  r a t e  comparable t o  t h e i r  1967-70 pace,  
and then  t o  t a p e r  o f f  s l i g h t l y  through t h e  end of  t h e  c e n t u r y .  I n  terms of  
t h e  s p l i t  between f l e e t  and non- f l ee t  s e c t o r s ,  f l e e t s  of 10 o r  more a r e  ex- 
pected t o  grow from t h e i r  p r e s e n t  s h a r e  of 6.5% of t o t a l  a u t o s  i n  o p e r a t i o n  
t o  7.8% by 1985, and 9.2% by t h e  y e a r  2000. Due t o  t h e  p r o j e c t e d  d e c l i n e  i n  
smal l  f l e e t s ,  t o t a l  f l e e t  a u t o s  a r e  p r o j e c t e d  t o  r i s e  from 11% of  t o t a l  a u t o s  
i n  use  t o  12.3% by 2000. 

The t r e n d  toward smal le r - s i zed  f l e e t - a u t o s  i s  expected t o  con t inue .  
Based on responses  from a  r e c e n t  survey [Ref.  141, i t  appears  t h a t  v e r y  s m a l l  
( i . e . ,  2-4 passenger )  c a r s  could  r e p r e s e n t  a  s i g n i f i c a n t  s h a r e  of  new-fleet  
au tos .  Assuming t h a t  t h i s  growth i n  smal l  v e h i c l e s  would be  accompanied by 
a  s i m i l a r  growth i n  mid-sized v e h i c l e s ,  new f l e e t  a u t o s  were assumed t o  be 
14% s m a l l ,  40% mid-sized and 46% l a r g e .  By 2000, t h i s  s p l i t  was p r o j e c t e d  
t o  be 20% smal l ,  40% medium, and 40% l a r g e  [Ref.  15-1. 

YEAR 
1 

F i g .  2.1.  F l e e t  Autos i n  Use 1967-2000 

*As e x t r a p o l a t e d  by ANL s t a f f .  



Because o f  t h e  r a p i d  t u r n o v e r  i n  f l e e t  .automobile s t o c k ,  t h e  p r o j e c t e d  
s i z e  d i s t r i b u t i o n  o f  t h e  s t o c k  ( a s  shown i n  Table  2.7) i s  q u i t e  s i m i l a r  t o  t h e  
s i z e  d i s t r i b u t i o n  o f  new-f lee t  a u t o s .  

Non-Fleet Auto P r o j e c t i o n s  

A s  p e r s o n a l  v e h i c l e s ,  t h e  non- f l ee t  a u t o  s t o c k  grows a s  a  r e s u l t  of  
household  t r a v e l  demand. Although t h i s  c a t e g o r y  i s  t i e d  t o  g e n e r a l  economic 
c o n d i t i o n s ,  most r e s e a r c h e r s  have found demand t o  be d e r i v e d  l a r g e l y  from 
l i f e s t y l e  c h a r a c t e r i s t i c s  ( p r i m a r i l y  r e s i d e n t i a l  and workplace l o c a t  i o n ) ,  
p o p u l a t i o n  d e n s i t y ,  and demographics. I n  t h e  absence o f  c o n s t r u c t i n g  de- 
t a i l e d  s c e n a r i o s  o f  h o u s e h o l d  t r a v e l  b e h a v i o r ,  t h e  n o n - f l e e t  a u t o  s t o c k  
g e n e r a l l y  i s  p r o j e c t e d  a s  a  f u n c t i o n  of  t h e  number of  consuming u n i t s  ( e . g . ,  
t o t a l  p o p u l a t i o n ,  househo ids ,  o r  l i c e n s e d  d r i v e r s )  a v a i l a b l e  t o  use  t h e  s t o c k  
and t h e  d i s p o s a b l e  income t h a t  w i l l  e n a b l e  them t o  purchase  and o p e r a t e  i t .  

Because t h e  l i c e n s e d  d r i v e r  i s  t h e  a c t u a l  u s e r ,  i t  may be argued t h a t  
s t o c k  shou ld  be  p r o j e c t e d  a s  a  f u n c t i o n  of  l i c e n s e d  d r i v e r s .  However, because  
t r a v e l  g e n e r a l l y  is household-based,  t h e  number o f  l i c e n s e d  d r i v e r s / h o u s e h o l d  
seems t o  be a  more a p p r o p r i a t e  c h o i c e .  Moreover, t r e n d s  i n  t h i s  r a t i o  make i t  
p a r t i c u l a r l y  w e l l  s u i t e d  t o  long-range p r o j e c t  i o n s .  H i s t o r i c a l l y ,  t h e  number 
o f  l i c e n s e d  d r i v e r s  h a s  grown f a s t e r  than  t h e  number of households and has  
produced an i n c r e a s i n g  r a t i o  of d r i v e r s / h o u s e h o l d .  However, t h i s  r a t i o  was a  
f u n c t i o n  of  t h e  l a r g e  p o p u l a t i o n  of  young peop le  who d i d  no t  e s t a b l i s h  t h e i r  
own househo lds  u n t i l '  q u i t e  r e c e n t l y .  Household fo rmat ion  r a t e s  have been 
i n c r e a s i n g  a s  t h e  ''baby boom" g e n e r a t i o n  ages .  Although t h e  d r i v i n g  p a r t i -  
c i p a t i o n  r a t e  i s  expected t o  c o n t i n u e  growing,  household  fo rmat ion  w i l l  l i k e l y  
keep p a c e ,  such t h a t  an  almost  c o n s t a n t  r a t i o  of  l i c e n s e d  d r i v e r s  p e r  house- 
h o l d  shou ld  p r e v a i l  through t h e  y e a r  2000. Table  2 .8  i l l u s t r a t e s  t h i s  e f f e c t :  

Thus, t h e  number of  households and household  income may be cons ide red  
t h e  key v a r i a b l e s  i n  p r o j e c t i n g  h o n - f l e e t  automobi le  s t o c k .  Using a n t i -  
c i p a t e d  growth r a t e s  f o r  t h e s e  { v a r i a b l e s  ( s e e  Appendix A),  t o t a l  a u t o  s t o c k  

a I 
I I 

Table  2.7.  P r o j e c t e d  F l e e t  Auto S tocks  by ~ i z 4  C l a s s ,  1975-2000 

Sma 1 1 Med ium Large T o t a l  

Veh ic les  Share  Veh ic les  Share  V e h i c l e s  Share  Veh ic les  Share  
Year ( l o 3 )  (XI ( l o 3 >  (XI ( l o 3 >  (XI ( l o 3 >  ( % I  



Table  2.8. P o p u l a t i o n ,  Households,  and Licensed D r i v e r s ,  1960-2000 

(106) 

- - 

Number of  Licensed 
Popu la t ion  Households Licensed Drivers*  Drivers*  per 
( S e r i e s  1 1 )  ( S e r i e s  B) D r  i v e r s  pe r  C a p i t a  Household 

[Ref.  161 [Ref. 171 [Ref.  181 [Ref.  181 [Ref.  181 

was p r o j e c t e d  t o  t h e  y e a r  2000.  I n  t h e  a b s e n c e  o f  m a j o r  s h i f t s  b e t w e e n  
a u t o s  and t r u c k s ,  t h i s  unad jus ted  p r o j e c t  ion would b e  a c c e p t a b l e .  However, 
because  a  c o n s i d e r a b l e  p o r t i o n  of  l a r g e  a u t o  s a l e s  i s  expected t o  c o n t i n u e  
s h i f t i n g  t o  l i g h t  t r u c k s  ( p a r t i c u l a r l y  i n  t h e  n e a r  t e r m ) ,  t h e  p r o j e c t i o n  was 
a d j u s t e d  t o  r e f l e c t  t h i s  s h i f t .  Th i s  adjus tment  was developed from pro jec -  
t i o n s  o f  m i n i t r u c k  s t o c k  ( i . e . ,  t r u c k s  < 4500 l b s .  GVW) . and g e n e r a l  informa- 
t i o n  on t h e  p r o p o r t i o n  of  pe r sona l  use-vehic les  i n  t h e  c u r r e n t  l i g h t  t r u c k  
s t o c k  [Ref .  191. (See  S e c t i o n  3 . )  

! 

Table  2.9 p r e s e n t s  a d j u s t e d  p r o j e c t i o n s  of  t o t a l  a u t o s  i n  use ,  f l e e r  
and non- f l ee t  a u t o s ,  personal-use  f l e e t  a u t o s ,  pe r sona l  l i g h t  t r u c k s ,  an$ 
t o t a l  personal-use  v e h i c l e s .  Table  2.9 a l s o  p r e s e n t s  s e l e c t e d  r a t i o s  o'f 
p r o j e c t  ions  t o  t o t a l  p o p u l a t i o n ,  households ,  l i c e n s e d  d r i v e r s ,  employment and 
GNP. Based on t h e s e  r a t i o s ,  the' ANL p r o j e c t i o n  seems r e a s o n a b l e .  D e s p i t e  t h e  
con t inued  d e c l i n e  i n  household s i z e  ( w h i c h ' i s  expected t o  beg in  t o  l e v e l  o f f  
a f t e r  19901, t h e  p r o j e c t i o n s  s t i l l  appear  r e a s o n a b l e .  

Table  2.10 and F ig .  2.2 compare t h e  a d j u s t e d  ANL p r o j e c t i o n s  o f  t o t a l  
a u t o  s t o c k  ( i . e . ,  a u t o s  i n  o p e r a t  i o n )  w i t h  comparable p r o j e c t  ions  developed 
by o t h e r  r e s e a r c h e r s . *  Although w i t h i n  a  r e a s o n a b l e  ' range of  t h e s e  o t h e r  
e f f o r t s ,  t h e  ANL s t o c k  p r o j e c t i o n  i s  somewhat lower t h a n  mos t ,  r e f l e c t i n g  an 
assumed a u t o  t o  l i g h t  t r u c k  s h i f t .  

*The D a t a  R e s o u r c e s ,  I n c .  (DRI) Model [ R e f .  211 p r o j e c t s  b o t h  a u t o s  and 
l i g h t  t r u c k s ,  and a  l i g h t  t r u c k  model w i l l  supplement t h e  a u t o  f o r e c a s t  i n  
t h e  Wharton Model [Ref.. 221 i n  t h e  nea r  f u t u r e .  



- w - x - w s c  JPL-8 , -.-.-.- 
-.-.-.-.-.- 

TEC / JFA 
TEC ............... TECNET - SO 
ANL ADJUSTED 

--------- WHARTON 
ElA (SWEENEY 1 

YEAR . . . . . . . . . . . . .  ._ . .  _ _ . . . . . .  -. 
. . . _ _ . . . .  - 

Fig.  2 .2 .  S e l e c t e d  P r o j e c t i o n s  of  Autos i n  U s e , ,  1975-2000 

Using t h e  a d j u s t e d  s t o c k  p r o j e c t i o n  and s u r v i v a l  r a t e s  c a l c u l a t e d  
from h i s t o r i c a l  d a t a ,  new c a r  s 'a les  were p r o j e c t e d  t o  t h e  y e a r  2000. S a l e s  
were d i s t r i b u t e d  between f l e e t  and non- f l ee t  s e c t o r s ,  small-and l a r g e - s i z e  
c l a s s e s ,  and domest ic  and imported,  t y p e s .  Tab le  2.11 p r e s e n t s  t h e s e  p ro jec -  
t i o n s  and t h e  assumpt ions  used t o  deve lop  them. F i g u r e  2 .3  compares t h e  ANL 
t o t a l  s a l e s  p r o j e c t i o n  w i t h  h i s t o r i c a l  d a t a  and comparable Wharton, D R I ,  ADL, 
and Aerospace p r o j e c t i o n s .  [Refs .  21-24] H i s t o r i c a l l y ,  new c a r  s a l e s  have 
shown s u b s t a n t i a l  f l u c t u a t i o n s  f r o m  y e a r  t o  y e a r ,  p r i m a r i l y  a s  a  r e s u l t  
of  economic c o n d i t i o n s  ( a c t u a l  o r  p e r c e i v e d ,  e i t h e r  immediately o r  fo l lowing  a  
b r i e f  t ime- lag) .  Because of  t h i s ,  a l though  s a l e s  p r o j e c t i o n s  t i e d  t o  macro- 
economic f o r e c a s t s  ( e . g . ,  Ar thur  D .  L i t t l e )  t end  t o  be more v a r i a b l e  than  
t rend-der ived p r o j e c t i o n s  ( e . g . ,  Argonne N a t i o n a l  ~ a b o r a t o r y )  , b o t h  t y p e s  of 
p r o j e c t i o n s  c o n t a i n  a  wide margin of  e r r o r  f o r  any s i n g l e  y e a r .  Thus, a l -  
though t h e  ANL p r o j e c t i o n s  compare q u i t e  f a v o r a b l y  w i t h  t h o s e  shown, they 
should  be  viewed w i t h  c a u t i o n ,  r e c o g n i z i n g  t h a t  each p o i n t  h a s  a  d i f f e r e n t  
(and unknown) conf idence  i n t e r v a l  a s s o c i a t e d  w i t h  i t .  

2.4 SUMMARY AND CONCLUSIONS 

T h i s  paper  p r e s e n t s  p r o j e c t i o n s  of t o t a l  automobi le  s t o c k s  and s a l e s  
f o r  f l e e t  and non- f l ee t  s e c t o r s . "  T o t a l  a u t o  s t o c k  i s  p r o j e c t e d  a s  a  func- 

"Personal  use  v e h i c l e s  a r e  a l s o  e s t i m a t e d  a s  t h e  sum of a l l  non- f l ee t  . au tos  
and pe r sona l  l i g h t  t r u c k s ,  a s  w e l l  a s  a  f i x e d  p o r t i o n  of a l l  f l e e t  au tos  
(based  on c u r r e n t  p e r s o n a l  use  of f l e e t  v e h i c l e s ) .  



Table 2.9. Automobile Stock Projections and Ratios, 1975, f985, and 2000 

Stock (millions) 

Autos in Use (unadjusted) 95.2 116.7 139.8 

Auto Adjustmenta - 2.7 4.3 

Autos in Use (Adjusted) 95.2 114.0 135.5 

Personal Light Trucks 10.3 20.8 26.9 

Fleet ~ u t o s ~  

Personal-Use Fleet ~ u t o s ~  2.4 3.3 4.1 

Non-Fleet Autos 

Total Personal Use VehiclesC 

Ratios 

Autos (~djusted)/Capita 

Autos (~djusted)/Licensed Driver 
, 

Personal Vehicles/Capita 0.46 0.54 0.58 

'personal Vehic les/Household 1.36 1.44 1.44 

Personal Vehic lesl~icensed Driver 0.75 . 0.80 , 0.8 

Personal Autos/Household 1.21 1.19 1.18 

Fleet Autos/Employee 0.13 0.12 0.12 

Fleet ~utos/$10~ GNP (1975 dollars) 0.007 0.005 0.005 

a~stimated shift from autos to light trucks. Assumes peak in early 1980s 
and gradual decline thereafter. 

b~leets > 4 vehicles. Fleets > 10 vehicles are projected as: 
5.9('75T, 9.2('85),10.5 ('90); 13.0(2000). 

C~ersonal light trucks, non-fleet autos, and fleet autos used for personal . . 

purposes. 

d~~~ estimates projected at approximately one-quarter of the fleet stock 
based on survey data on vehicles available to, but not owned by, household 
members as reported in Ref. 5. 



0 able 2.10. Projection of Number of Automobiles in Operation 
(106) 

- -  - 

Annual Growth 
Rate 

1950 1955 1960 1965 1970 - - - - -  1950-75 

Historical 35.9 47.4 57.1 68.9 80.4 4.0 

Projections 

Annual Growth 
Rate (Base Year 

1975 1980 1985 1990 1995 2000 To Target Year) 

ANL 

TEC- 78 

OTA-B 

OTA-PC 

OTA- IM 

McNutt/Clullaa 

DRI 

NTPSC-I 

NTPSC-I1 

NTPSC-111 

Dupo int 

Ratio: High/Low 

aTotals are year-end estimates. 

bl978'estimate. 

c1976 data. ' 

d1976-1995. 

e1975-1990.. 

Source: See Appendix A. 



Table  2.11. P r o j e c t i o n s  o f  New Car. S a l e s ,  1975-2000 
(106) .  

Table 2.11 Pro jec t  ions of  Hew Car S a l e s ,  1975-2000 
( l o 6 )  

- - -- - - - - 

Tota l  Auto Stock 

Survival  Ratpa 

Tota l  Auto S a l e s  
Smal lb  -Domest ic  

ImportC 
Hed ium 
~ a r ~ e d  
T o t a l  

F lee t  Auto Sa lese  
Small 

' Hed ium 
Large 
Tota l  

a c a l c u l a t e d  from Ref. 9 ,  p.34. 

b ~ v e r a g e  capac icy = 4 passengers .  

CAssumes imports drop from 18.4% of new c a r  s a l e s  (1975) t o  15% (1985) 
and r e t a i n  t h a t  share  through 2000. Includes c a p t i v e  imports .  

d ~ v r r a g e  c a p a c i t y  = 5 passengers .  

ehssumes uniform, moderate growth in s t o c k  and g radua l  reduc t ion  in average 
replacement age a s  bus iness  and l ease - ren ta l  v e h i c l e s  (wit11 g e n e r a l l y  lower 
replacement a g e s ) ,  grow t o  comprise a  l a r g e r  s h a r e  of f l e e t '  s t o c k .  

-------- CHASE 
- .. . . . . . . . . . . .. . . AEROSPACE (NOMINAL) 

-.-.-.-.-. DRI 
ANL ------ 

- WHARTON 
--------- ADL 

ACTUAL 

I I I I I I I I I 
1960 1965 1970 1975 1980 1985 1990 1995 2000 

YEAR 

Fig .  2.3 New Car Sales,  1960-2000 
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3  PROJECTIONS OF LIGHT TRUCK STOCK AND SALES 

3 . 1  BACKGROUND 

T r u c k  s a l e s  h a v e  shown s t r o n g  i n c r e a s e s  i n  t h e  p a s t  d e c a d e ;  f rom 
1966 t o  1976, t h e r e  was a  7% average s a l e s  i n c r e a s e .  Trucks weighing l e s s  
than  10,000 pounds g r o s s  v e h i c l e  weight (commonly r e f e r r e d  t o  a s  " l i g h t "  
t r u c k s )  have exper ienced t h e  g r e a t e s t  product ion i n c r e a s e s ,  and a r e  p r o j e c t e d  
t o  c o n t i n u e  t h e  a c c e l e r a t e d  growth r a t e  seen  i n  t h e  1970s. By 1990 l i g h t  
t r u c k s  a r e  expected t o  t a p e r  o f f  t o  a  growth r a t e  s i m i l a r  t o  t h a t  o f  t h e  a u t o  
market .  As l i g h t  t r u c k s  t ake  a  g r e a t e r  pe rcen tage  of t h e  t r u c k  f l e e t ,  t h e  
o v e r a l l  composi t ion has  begun t o  emphasize pe r sona l  r a t h e r  than  commercial use  
f o r  t r ipmaking.  H i s t o r i c a l  use c h a r a c t e r i s t i c s  of  l i g h t  t r u c k s  have been 
examined, and p r o j e c t i o n s  have been made of t h e  t o t a l  l i g h t  t r u c k  s t o c k  t o  t h e  
y e a r  2000 by r e l a t i n g  t r e n d  e x t r a p o l a t i o n  f o r  p e r s o n a l  l i g h t  t r u c k  use  and 
s e c t o r a l  growth i n  employment and o u t p u t  f o r  nonpersonal  use .  

3 .1 .1  D e f i n i t i o n s  of  Terms 

F o r  t h e  p u r p o s e s  o f  t h i s  r e p o r t ,  l i g h t  t r u c k s  a r e  d e f i n e d  a s  a l l  
t r u c k s  hav ing  l e s s  than 10,000 l b s  g r o s s  v e h i c l e  weight  (GVW). GVW i n c l u d e s  
t h e  v e h i c l e  weight p l u s  c a r r y i n g  c a p a c i t y .  Curb weight is t h e  weight of  t h e  
v e h i c l e  unloaded.  Truck r e g i s t r a t  ions  a r e  determined by a  g r o s s  v e h i c l e  
w e i g h t  r a t i n g  c l a s s ;  l i g h t  t r u c k s  a r e  d i v i d e d  i n t o  C l a s s  I ( <  6 , 0 0 0  l b s  
GVW) and Class  I1 (6,001 - 10,000 l b s  GVW). A s  a  f u r t h e r  e x g a n a t i o n  of  
l i g h t  t r u c k  c l a s s e s ,  some r e s e a r c h e r s  have used t h e  terms " l i g h t - l i g h t "  ans  
"heavy- l ight"  t o  d e s c r i b e  Class  I and C l a s s  11, r e s p e c t i v e l y .  Table  3 . 1  
p r e s e n t s  h i s t o r i c a l  p roduc t ion  d a t a  of t h r e e  weight  range boundar ies .  The 
0-6,000 l b ,  6,001-8,500 l b ,  and t h e  8,501-10,000 l b  columns i n c l u d e  l i g h t  d u t y  
t r u c k s  t h a t  may f a l l  i n t o  two GVW ranges  because of  suspens ion  c h a r a c t e r i s t i c s  
of t h e  v e h i c l e .  I t  h a s  been t o  t h e  m a n u f a c t u r e r ' s  advantage t o  i n c r e a s e  t h e  
GVW of  some models t o  avoid  emiss ion and f u e l  economy s t a n d a r d s .  Table  3 . 1  
shows t h a t  t h e r e  was a  sudden i n c r e a s e  i n  1968 p roduc t ion  of  6,001.-8,500 l b  
GVW l i g h t  t r u c k s .  S ince  f e d e r a l  emiss ions  s t a n d a r d s  became e f f e c t i v e  i n  model 
y e a r  1968 f o r  t r u c k s  < 6,000 l b s  GVW, t h i s  may be  a n  example of  manufac- 
t u r e r s  i n c r e a s i n g  GVWs <n some models t o  avoid t h e  s t a n d a r d s .  Beginning w i t h  
mode l  y e a r  1 9 7 9 ,  t r u c k s  > 6 , 0 0 1  l b s  GVW w i l l  b e  s u b j e c t  t o  f u e l  economy 
s t a n d a r d s ;  i n  model y e a r s  u80-81 ,  t h e  f u e l  economy s t a n d a r d s  w i l l  b e  extended 
t o  i n c l u d e  t r u c k s  up t o  8 ,500 l b s  GVW.* Table  3 . 1  shows t h a t  l i g h t  t r u c k s  
weighing 8,500-10,000 l b s  have h i s t o r i c a l l y  t aken  a  v e r y  smal l  p e r c e n t  of  
t o t a l  p roduc t ion ;  b u t ,  t h a t  pe rcen tage  i s  i n c r e a s i n g .  New U.S. r e g i s t r a t i o n s  

*The Na t iona l  Highway T r a f f i c  S a f e t y  Admin i s t ra t  i o n  [Ref .  251 h a s  i s s u e d  t h e  
fo l lowing  average f u e l  economy s t a n d a r d s  f o r  l i g h t  t r u c k s  hav ing  two- and 
four-wheel d r i v e  : 

Model y e a r  1979 (<  6,000 l b s .  Gw) - 
4  X 2s  - 17.2 rnpg 
4  x  4 s  - 15.8 rnpg 

Model yea r  1980 ( <  8,500 l b s .  GVW) - 
4  X 2s - 19.2 rnpg 
4  X 4 s  - 16.2 rnpg 

Model yea r  1981 ( <  8,500 l b s .  GVW) - 
4  X 2s - 20.5 rnpg 
4  X 4 s  - 17.7 rnpg 



Table  3.1.  New R e g i s t r a t i o n  of Light-Duty Trucks  by Gross 
Veh ic le  Weight C l a s s  Range [Ref.  261 . 

(103) 

Gross V e h i c l e  Weight Range (Pounds) 

0-6000 6001-8500 
Mode 1 and and 
Year 0-6000 6001-8500 6001-8500' 8501-10,000 8501-10,000 T o t a l  

of domest ic  and imported t r u c k s  weighing l e s s  than  10,000 l b  GVW i s  t o t a l l e d  
f o r  each year  i n  t h e  f a r  r i g h t  column of Tab le  3 .1 .  

L igh t  t r u c k s  i n c l u d e  f i v e  body t y p e s .  The C h i l t o n  Company h a s  des- 
c r i b e d  l i g h t  d u t y  t r u c k  body c l a s s e s  a s  f o l l o w s :  [ ~ e f .  271 

A c o n v e n t i o n a l  t r u c k  w i t h  a  two-or four-door cab and an open 
top ca rgo-ca r ry ing  bed. 

A c o n v e n t i o n a l  cab v e h i c l e  w i t h  an  extended hood on a  l i g h t  
t r u c k  c h a s s i s  p rov id ing  passenger  and ca rgo  c a p a c i t y  w i t h i n  
the  body.. It is a  t r u c k  v e r s i o n  of a  passenger  s t a t i o n  wagon. 

Any v e h i c l e  normal ly  r e f e r r e d  t o  a s  a  rough t e r r a i n  o r  
"Jeep" type .  The v e h i c l e  d e s i g n  i s  c h a r a c t e r i z e d  a s  having 
very  l i t t l e  f r o n t  and r e a r  overhang.  It i s  equipped f o r  o f f -  
and on-highway use .  

A r e c t a n g u l a r  v e h i c l e  wi thou t  t h e  t r a d i t i o n a l  long hood of  
conven t iona l  t r u c k s ,  p r o v i d i n g  passenger  and cargo c a p a c i t y  
w i t h i n  t h e  body. It h a s  a  r e l a t i v e l y  h i g h  ca rgo  c a p a c i t y .  



S i m i l a r  t o  a  van bu t  much h i g h e r  and w i t h  s t a n d a r d  s e a t i n g  
c a p a c i t y  l i m i t e d  t o  t h e  d r i v e r  and one passenger  ( i . e . ,  t h e  
t y p i c a l  bread van o r  commercial laundry d e l i v e r y  v a n ) .  The 
v e h i c l e  h a s  none of  t h e  q u a l i t i e s  of a  passenger  c a r ,  and i s  
p r i m a r i l y  i n t e n d e d  f o r  low s p e e d  i n t r a c i t y  d e l i v e r i e s .  

3.1.2 Trends 

3.1.2.1 L igh t  Truck S a l e s  

Table  3 .2  p r e s e n t s  motor v e h i c l e  m a n u f a c t u r e r ' s  1970-1977 U.S. s a l e s  
d a t a  by body type f o r  l i g h t - d u t y  t r u c k s .  T o t a l  l i g h t - t r u c k  s a l e s  have in- 
c r e a s e d  by 42% i n  t h e  r e p r e s e n t a t i v e  seven y e a r s .  P ickups ,  u t i l i t y  t r u c k s ,  
and vans  have h a d .  t h e  most dynamic markets .  Pickup s a l e s  inc reased  by 46% i n  
1970-1977, and i n c r e a s e d  17% i n  1977 a l o n e .  Vans cap tu red  7% of t h e  t o t a l  
l i g h t - t r u c k  market  i n  seven y e a r s ,  and s a l e s  a r e  c l imbing t o  r e c o r d  h i g h s  i n  
t h e  6,001-10,000 l b  GVW range.  U t i l i t y  t r u c k s  a l s o  have inc reased  s a l e s .  The 
C l a s s  I1 weight range s a l e s  f o r  1978 were about 50% h i g h e r  than  t h e  1977 
s a l e s  [Ref .  28.1. F i g u r e  3 .1  shows s a l e s  t r e n d s  by body type ,  and F i g .  3 .2  
shows t h e  d i s t r i b u t i o n  of  l i g h t  t r u c k  s a l e s  by body type f o r  t h e  p a s t  seven 
y e a r s .  Also shown i n  F i g .  3.2 a r e  examples of  each body type .  

3.1.2.2 L igh t  Truck Use 

The b e s t  a v a i l a b l e  d a t a . o n  l i g h t  t r u c k  use i s  found i n  1963, 1967, 
and 1972 Truck Inven to ry  and Use Survey (TIUS) [Ref .  291. Table  3 .3  shows 
t o t a l  l i g h t  t r u c k s  used i n  n ine  major use  s e c t o r s  from 1962, 1967, and 1972 
Census of T r a n s p o r t a t i o n  d a t a .  Except ing wholesa le  and r e t a i l  t r a d e ,  which 
shows a  7% d e c r e a s e  from 1967-1972, t h e  number o f  l i g h t  t r u c k s  has  i n c r e a s e d  
i n  t h e  o t h e r  use  s e c t o r s  l i s t e d .  

Widespread s a l e s  o f  vans ,  p ickups ,  and u t i l i t y  trucks f o r  pe r sona l  
t r a n s p o r t a t i o n  a r e  t h e  most s i g n i f i c a n t  c o n t r i b u t o r s  t o  t h i s  growth. Pe r sona l  
use  i n c l u d e s  t h o s e  t r u c k s  s u b s t i t u t e d  f o r  a u t o s  i n  home-to-work and outdoor- 
r e c r e a t i o n  t r i p s .  Table  3.3 shows t h a t  o v e r  one-half  of  a l l  l i g h t  t r u c k s  were 
used e x c l u s i v e l y  f o r  pe r sona l  t r a n s p o r t a t i o n  i n  1972. Appendix B examines 
l i g h t  t r u c k  use  i n  more d e t a i l .  The second l a r g e s t  u s e r  o f  l i g h t  t r u c k s  i s  
t h e  s e r v i c e  and u t i l i t y  s e c t o r  i n c l u d i n g :  t e l ephone ,  e l e c t r i c ,  g a s ,  and 
u t i l i t y  uses .  F l e e t s  have been down-sized i n  t h i s  s e c t o r ,  and t h e  r a t i o  of 
employee-to-vehicle h a s  dec reased  o v e r  t h e  y e a r s .  T r i p s  a r e  be ing  conso l i -  
da ted  t o  such an e x t e n t  t h a t  employees have begun t o  u s e  t h e  l i g h t - d u t y  t r u c k  
a s  t h e i r  o f f  i c e s .  Headquarter  d i s p a t c h i n g  s e r v i c e s  p rov ide  con t inuous  job- 
o r d e r  u p d a t e s  t o  employees  s o  t h a t  t h e y  a r e  n o t  r e q u i r e d  t o  r e p o r t  t o  a  
c e n t r a l i z e d  d i s t r i b u t i o n  headquar te r s  d u r i n g  t h e  workday. 

Other  s e c t o r s ,  such a s  f o r - h i r e ,  manufactur ing and mining,  wholesa le  
and r e t a i l  t r a d e ,  and f o r e s t r y  and lumber a r e  t a k i n g  s m a l l e r  s h a r e s  o f  t h e  
market  a s  p e r s o n a l  use con t inues  t o  expand. Heav ie r ,  th ree -ax le  s ing le -un i t  



Table 3.2.  . ~ i ~ h - t -   r ruck S a l e s  by ~ o d ~  Type, 1970-1977 [Ref.  271 

Body Type 19 70 1971 1972 19 73 1974 1975 1976 1977 

Pickup 898,814 1,130,463 1,334,402 1,711,906 1,430,214 1,190,835 1,660,222 1,937,716 

Suburban 41,898 64,330 69,186 109,718 78 ,.399 83,242 114,062 139,903 

U t i l i t y  95,156 120,660 151,331 183,775 214,766 196,626 254,632 294,633 

Van 168,091 215,700 298,652 343,419 391,414 382,813 490,849 526,612 
N 

Mult i-Stop 47,502 72,09 7 77,539 88,696 42,787 37,0819 54,137 56,258 

T o t a l  1,251,451 1,603,250 1,931,110 2,437,514 2,157,580 1,890,535 2,573,902 2,955,122 
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Table  3.3. D i s t r i b u t i o n  o f  L igh t  Truck Use by S e c t o r  
1963, 1967, and 1972 [Ref.  301 

1962 1967 1972 Annual Rate 
Tot a 1  Tot a 1  T o t a l  of Growth 

Use S e c t o r  ( l o 3 )  % D i s t .  ( l o 3 )  % D i s t .  ( l o 3 )  % D i s t .  ( % I  

A g r i c u l t u r e  

P e r s o n a l  

For  H i r e  

Cnns truc t inn 

Manufsc t u r e  
& Mining 

Wholesale  
& R e t a i l  

S e r v i c e s  
' & U t i l i t i e s  

F o r e s t r y  
& Lumber 

Other  141 1.6 407 3.6 175 1.2 2.43 

T o t a l  8 ,853 11,318 14,598 5.71 

t r u c k s  predominate  i n  t h e s e  s e c t o r s  [Ref .  291, s o  i t  i s  not  s u r p r i s i n g  t h a t  
t h e  l i g h t - t r u c k  u s e  d i s t r i b u t i o n  c o n t i n u e s  t o  d e c l i n e  i n  t h e s e  s e c t o r s .  

Pe r sona l  L i g h t  Truck Use. The growth i n  l i g h t  t r u c k s  f o r  p e r s o n a l  
u s e  i s  determined by s e v e r a l  f a c t o r s ,  b u t  i t  seems r e a s o n a b l e  t o  a s s o c i a t e  r e -  
c e n t  growth o f  l i g h t  t r u c k s  i n  t h i s  s e c t o r  t o  r e c r e a t i o n a l  t r a v e l  growth a s  
w e l l  a s  t h e  r e q u i r e d  downsizing made i n  automobi les  t o  ach ieve  f u e l  economy 
and emiss ion  s t a n d a r d s .  P e r s o n a l  l i g h t - t r u c k  s a l e s  growth has  been l a r g e l y  a t  
t h e  expense  o f  automobi le  s a l e s .  It can  be hypo thes ized  t h a t  automobi le  
performance r e d u c t  i o n  because  of  emiss ions  s t a n d a r d s  and downsizing have s e n t  
a u t o  buyers  t o  t h e  l i g h t - t r u c k  market .  

Non-Personal L igh t  Truck Use. Tab le  3 .4  compares a l l  non-personal 
u s e s  f o r  the  t h r e e  TIUS y e a r s .  A g r i c u l t u r a l  use  dominates i n  t h i s  s e c t o r .  
Wholesale  and r e t a i l  t r a d e  h a s  a  l a r g e  s h a r e  of  h e a v i e r ,  th ree -ax le ,  s i n g l e -  
u n i t  t r u c k s  because  t h i s  s e c t o r  r e q u i r e s  v e h i c l e s  t o  h a v e - g r e a t e r  c a r r y i n g  
c a p a c i t i e s  than  o t h e r s .  The government 's  use  o f  l i g h t  t r u c k s  is l a r g e l y  f o r  
s e r v i c e  t r ipmaking where c a p a c i t y  is  no t  a  n e c e s s a r y  requ i rement .  Table  3 .5  
g i v e s  h i s t o r i c a l  t r e n d  d a t a  f o r  government ownership from 1960-1975 showing a  
s low,  b u t  c o n s t a n t ,  ave rage  annual  r a t e  of .  growth o f  5.75%. 



Table  3.4. D i s t r i b u t i o n  of  Non-Personal L i g h t  Truck Use 
by S e c t o r ,  1963, 1967, and 1972 

1962 1967 1972 

Use S e c t o r  #Lt .  Trucks {Lt  . Trucks  #Lt. Trucks 
( l o 3 )  % D i s t .  . ( l o 3 )  % D i s t .  ( l o 3 )  % D i s t .  

- - - - - -- 

A g r i c u l t u r a l  2620 41.2 2671 38.0 2930 37.9 

For H i r e  11 5  1 .8  68 0.9 87 1.1 

Cons t ruc t  ion  858 13.5 . 939 13.3  1007 13. 

Manufac t u r  ing  
& Mining 23 9  3.7 192 2.7 219 2.18 

Wholesale 
& R e t a i l  920 14.4  962 13.7 890 11.5 

S e r v i c e s  
& U t i l i t i e s  796 12.5 962 13.7 1489 19.2 

1 
F o r e s t r y  

& Lumber 

Other  14 1 2.2 40 7  5.8 175 2.2 

Government 586 9.2 713 10 .1  861 11.1 

T o t a l  6363 7027 7735 

Table  3 .5 .  S i z e  of Government-Owned L i g h t  Truck. 
F l e e t ,  1960-1975 

Year T o t a l  L igh t  Trucks % Change 

*Year 1963 and 1967 d a t a  a r e  i n t e r p o l a t i o n s  of t h e  
1960-1965 and 1965-,1970 d a t a .  A l l  d a t a  r e p r e s e n t s  
85% of  the  t o t a l  t r u c k  f l e e t  and i n c l u d e s  f e d e r a l ,  
s t a t e ,  county ,  and municipal  v e h i c l e s .  M i l i t a r y  
s e ~ , v i c e  v e h i c l e s  a r e  not  inc luded .  



3.1.2.3 T r i p  C h a r a c t e r i s t i c s  

L igh t - t ruck  t r i p s  f o r  p e r s o n a l  use  g e n e r a l l y  have i r r e g u l a r  l e n g t h  
and r o u t e  c h a r a c t e r i s t i c s ,  and below average  mi leage .  Conversely ,  s e r v i c e  . 

and u t i l i t y , -  manufac tu r ing ,  and w h o l e s a l e / r e t a i l  l i g h t - t r u c k  t r i p s  have more 
r e g u l a r  c h a r a c t e r i s t i c s  of  l e n g t h ,  l o a d s ,  and r o u t e s .  The Truck Inven to ry  and 
Use Survey [Ref .  291 d e f i n e s  t r u c k  a r e a  o f  o p e r a t i o n  i n t o  t h r e e  c a t e g o r i e s :  

Local - most ly  i n  t h e  l o c a l  a r e a  ( i n  o r  around t h e  c i t y  and 
suburbs ,  o r  w i t h i n  a  s h o r t  d i s t a n c e  of t h e  farm, f a c t o r y ,  
mine, o r  p l a c e  v e h i c l e  is  s t a t i o n e d ) ;  

e Shor t  range ( s h o r t  h a u l )  - most ly  over-the-road (beyond t h e  
l o c a l  a r e a )  bu t  u s u a l l y  aoc more chan 200 m i l e s  one way Lo 
t h e  most d i s t a n t  s t o p  from t h e  p l a c e  [ t h e ]  v e h i c l e  i s  s t a -  ' 

t ioned ; 

Long range  ( l o n g  h a u l )  - most ly  over-the-road t r i p s  t h a t  
u s u a l l y  a r e  more than  2000 m i l e s  one way t o  t h e  most d i s t a n t  
s t o p  from t h e  p l a c e  [ t h e ]  v e h i c l e  is s t a t i o n e d .  

The 1972 d a t a  f o r  p ickup,  p a n e l ,  and m u l t i - s t o p  t r u c k s  by p e r s o n a l ,  
a g r i c u l t u r e ,  manufac tu r ing ,  s e r v i c e s l u t  i lit i e s ,  and w h o l e s a l e / r e t a i l  t r a d e  . 
u s e s  was s t u d i e d  t o  de te rmine  the  predominant range o f  o p e r a t i o n  by body 

. t y p e s .  The TIUS d a t a .  covers  o n l y  t h e  a r e a  o f  o p e r a t i o n  d a t a  f o r  p ickups ,  
p a n e l  t r u c k s ,  and m u l t i s t o p  t r u c k s .  Pane l  t r u c k s  d e s c r i b e d  i n  t h e  survey a r e  
comparable t o  vans  d e s c r i b e d  i n  t h e  Motor Veh ic le  Manufac tu re r ' s  d a t a  [Ref .  
271 . Pane l  t r u c k s  a r e  b e i n g  .phased o u t  o f  dbmes t i c  t i o n s .  

The TIUS a r e a  o f  o p e r a t i o n  t a b l e s  show t h a t  most l i g h t  t r u c k s  f o r  
goods and s e r v i c e s  a r e  used f o r  l o c a l  t r i p s  c l o s e  t o  t h e  c e n t r a l  d i s t r i b u t i o n  
s i t e s .  I n  m o s t  c a s e s ,  90% o f  t h e  t r u c k  t r i p s  i n  a l l  s e c t o r s  w e r e  l o c a l .  
Manufactur ing t r i p s  a r e  longer  t h a n  o t h e r  s e c t o r s .  The mult  i - s top  manufac- 
t u r i n g  t r u c k s  a r e  used f o r  t h e  l o n g e s t  t r i p s ;  20% a r e  t aken  beyond t h e  l o c a l  
a r e a  ( l e s s  than  200 m i l e s ) .  The pickup t r u c k  i s  used f o r  an average  of  58% o f  
t h e  t r i p s  i n  t h e  f o u r  s e c t o r s ,  whi le  t h e  pane l  t r u c k  i s  used f o r  an  average of  
35% of  a l l  t r i p s  i n  t h e  nonpersonal  use  s e c t o r s  cons ide red .  Long-hau l ' t ruck  
t r i p s  a r e  n e g l i g i b l e  f o r  a l l  s e c t o r s ,  a l t h o u g h  l i g h t  t r u c k  annual  m i l e s  a r e  
i n c r e a s i n g  [Ref .  291. . Pickup t r u c k s  c a p t u r e  a l l  o f  t h e  l i g h t  t r u c k  t r i p s  f o r  
l o n g  h a u l ,  excep t  f o r  a  n e g l i g i b l e  amount o f  panel  t r u c k s  used i n  s e r v i c e s .  

Although 59% o f  t h e  l i g h t  t r u c k s  i n  1967 and 1972 were i n  t h e  mid-range 
of  annua l  mi leage (10-30 thousand) ,  i n  1972 more l i g h t  t r u c k s  t r a v e l e d  h i g h e r  
annual  mi leages  ( i . e . ,  5% of  1972 v e h i c l e s  t r a v e l e d  more than  75,000 m i l e s ) .  
Because o f  t h e  i n c r e a s e d  s a l e s  from 1967-1972, i t  can  b e  assumed t h a t  t h e r e  
was a  g r e a t e r  number of  newer v e h i c l e s  i n  t h e  f l e e t ,  which i n c r e a s e s  t h e  
average  annual  mi leage .  L i g h t  t r u c k s ,  t e n  y e a r s  and o l d e r ,  c o n t r i b u t e d  most 
s i g n i f i c a n t l y  t o  annual  mi leage c a t e g o r y  o f  l e s s  than  10,000 f o r  each survey 
y e a r  s t u d i e d ;  whereas,  newer t r u c k s  o f  l e s s  than f i v e  y e a r s  o l d ,  added s i g n i -  
f i c a n t l y  t o  t h e  h i g h e r  c a t e g o r i e s .  P e r s o n a l  use  p ickup t r u c k s  have a  f a i r l y  
uniform d i s t r i b u t i o n  o f  annual  ,mi leages  from 4-20 thousand m i l e s  p e r  y e a r ,  
which d o e s  n o t  d i f f e r  from o t h e r  p ickup u s e s .  Because of  t h e  l a r g e  numbers 
o f  r e c r e a ' t i o n a l  t r i p s  t aken  w i t h  a  p ickup ,  i t  i s  s u r p r i s i n g  t h a t  t h i s  i s  t h e  
c a s e .  Most p ickups  a r e  i n  t h e  8000 - 10,000 m i l y r  c a t e g o r y ;  t h i s  i s  a l s o  t r u e  



f o r  s e r v i c e s  and u t i l i t i e s .  W h o l e s a l e / r e t a i l  t r a d e  and manufactur ing a l l  
s h o w  t h e  l a r g e s t  p e r c e n t a g e  o f  p i c k u p s  i n  t h e  1 5 , 0 0 0 - 2 0 , 0 0 0  m i / y r  
c a t e g o r y .  

Mul t i - s top  t r u c k s  f o r  s e r v i c e  t r i p s  a r e  i n  t h e  h i g h e s t  mi leage  r a n g e s ;  
63% of multistep t r u c k s  i n  s e r v i c e  i n d u s t r i e s  exceed 10,000 mi/yr  and 60 
m i /  day (assuming 250 working days and a s  much a s  15,000 m i / y r ) .  L igh t  d u t y  
t r u c k s  f o r  manufactur ing show h igh  annual  mi leages  f o r  a l l  body t y p e s ,  b u t  
such t r i p s  g e n e r a l l y  a r e  made by l a r g e r  v e h i c l e s  between d i s t r i b u t i o n  p o i n t s .  
L igh t  t r u c k s  i n  manufactur ing u s u a l l y  a r e  h e a v i e r  (8 ,501 - 10,000 l b  GVW), and 
have g r e a t e r  c a r r y i n g  c a p a c i t y  t h a n ' i s  r e p r e s e n t e d  i n  o t h e r  s e c t o r s .  

I n t e r e s t i n g  v a r i a t i o n s  e x i s t  f o r  u t i l i t y  t r u c k  t r ipmaking.  Pickup 
and panel  t r u c k s  have f a i r l y  s t andard  d i s t r i b u t i o n s  of  annual  mi leage ,  b u t  
m u l t i - s t o p  t r u c k s  a r e  p r i m a r i l y  i n  t h e  range o f  6,001 t o  8,000 mi /y r .  T h i s  
low annual mi leage may be  a t t r i b u t e d  t o  t h e  age o f  t h e  m u l t i - s t o p  t r u c k s  i n  
t h e  u t i l i t y  s e c t o r .  Only 4.8% of  s e r v i c e  v e h i c l e s  a r e  m u l t i - s t o p s ,  s o  t h e  
d a t a  may be  d i s t o r t e d  because o f  t h e  low r e p r e s e n t a t i o n  r a t h e r  than  t h e  f l e e t  
age .  Table  3.6 summarizes l o c a l  t r ipmaking c h a r a c t e r i s t i c s  of  each s e c t o r  by 
body t y p e .  

3.2 PROJECTIONS OF LIGHT TRUCK STOCK 

The burgeoning s a l e s  growth o f  - l i g h t  t r u c k s  i n  t h e  p a s t  decade h a s  
c a p t u r e d  t h e  i n t e r e s t  o f  government and i n d u s t r y  f o r  s e v e r a l  reasons , .  espe- 
c i a l l y  i n  t h e  a r e a s  o f  energy and a i r  emiss ions  r e g u l a t i o n s .  Because t h e  
l i g h t '  t r u c k  s a l e s  a r e  becoming l a r g e l y  o r i e n t e d  toward p e r s o n a l  use  r a t h e r  
than  goods and u t i l i t y  u s e ,  a  g r e a t  d e a l  of  u n c e r t a i n t y  e x i s t s  concern ing  
f u t u r e  use  mixes. 

Table  3 .6 .  Local L igh t  Truck T r i p s  by Use S e c t o r ,  1972 [Refs .  29, 311 

Use 

Local 
Tot a 1  T o t a l  P e r c e n t .  by Body Type 
( l o 3 )  (%> Pickup Van Mult i s t o p  

Persona l  

S e r v i c e s /  
U t i l i t i e s  1489 91.3 53.6 32.8 4.9 

A g r i c u l t u r e  2934 96.6 95.3 1.1 0.4 

Other  -- 81.9 67.4 10.3 4 .2  

Wholesale /  
R e t a i l  890 91 . O  44.5 28.5 18.0 

Manu f  ac  t u r  ing 219 85.3 60.2 20.3 4.9 



The p r o j e c t i o n  p r e s e n t e d  h e r e  r e p r e s e n t s  a  "bottoms up" l i g h t  t r u c k  
s t o c k  p r o j e c t i o n ,  a g g r e g a t i n g  t h e  u s e  s e c t o r s  t o  a  f i n a l  s t o c k  v a l u e .  Per-  
s o n a l ,  s e r v i c e / u t i l i t y ,  w h o l e s a l e / r e t a i l ,  manufac tu r ing ,  a g r i c u l t u r e ,  govern- 
ment,  and "other"  u s e s  o f  l i g h t  t r u c k s  were p r o j e c t e d  s e p a r a t e l y  t o  de te rmine  
t h e  a g g r e g a t e  l i g h t  t r u c k  s t o c k  i n  t h e  y e a r  2000, a s  shown i n  Tab le  3.7. 

Methodology 

Var ious  methods were used t o  a r r i v e  a t  b e s t  e s t i m a t e  p r o j e c t i o n s  of 
l i g h t  t r u c k  s t o c k  f o r  t h e  y e a r s ,  1975-2000. Although t h e  most r e l i a b l e  pro- 
j e c t i o n s  were f e l t  t o  be  t r e n d  e x t r a p o l a t i o n  f o r  non-personal  and p e r s o n a l  
u s e ,  a n o t h e r  p r o j e c t i o n  was c a l c u l a t e d  on t h e  b a s i s  o f  socio-economic changes 
such  a s  p o p u l a t i o n ,  income, househo lds ,  and employment, and on t h e i r  r e s u l t -  
i n g  impact on t h e  l i g h t  t r u c k  s t o c k  f o r  each f e d e r a l  r e g i o n .  

Tab le  3 .8  shows a g g r e g a t e  l i g h t  t r u c k  p r o j e c t  i o n s  which were o b t a i n e d  
i n  a  l a r g e  p a r t  from s imple  t r e n d  e x t r a p o l a t i o n  o f  1963, 1967, and 1972 l i g h t  
t r u c k  s t o c k  d a t a .  The l i n e a r  growth p r o j e c t i o n  w i t h  t h e  fo l lowing  l i g h t  t r u c k  
s t o c k  by f ive -year  increments  g i v e s  a  low growth.  A v a i l a b l e  1975 l i g h t  t r u c k  
s t o c k  d a t a  i n d i c a t e  t h a t  more than  19 m i l l i o n  l i g h t  t r u c k s  were r e g i s t e r e d  i n  
1975. T h i s  exceeds  t h e  1980 t r e n d  e x t r a p o l a t i o n s  i n  Table  3 .8 ;  s o ,  i t  is 
assumed t h a t  h i s t o r i c a l  t r e n d i n g  i n  t h i s  manner w i l l  no t  be adequa te ,  and t h a t  
t h e  a c t u a l  f u t u r e  l i g h t  t r u c k  s t o c k  w i l l  no t  be  s i m i l a r  t o  1963, 1967, and 
1972 growth.  L i g h t  t r u c k  s t o c k  growth by u s e  s e c t o r  i s  p r o j e c t e d  i n  t h e  
remainder  of  t h i s  s e c t i o n .  

Table  3.7.  ~ i ~ h t  Truck Stock P r o j e c t i o n s  by Use 
(106) 

Use S e c t o r  19 75 1985 1990 1995 2000 

P e r s o n a l  

A g r i c u l t u r e  

Manu f a c  t ur  e  
& Mining 

Wholesale 
& R e t a i l  

S e r v i c e s  
& U t i l i t i e s  

Government 

Other  

T o t a l  



Table 3.8.  Aggregate ~ i ~ h t  Truck P r o j e c t  ions  Using 
Data from 1963, 1967, and 1972 

- 

P r o j e c t  ion L igh t  Truck Stock 
Year ( l o 6 )  

3 .2 .2  P r o i e c t i o n s  o f  Pe r sona l  Use 

The r a t i o s  of pe r sona l  l i g h t  t r u c k s  pe r  thousand people  was used t o  
deve lop  a  growth t r e n d  t h a t  was cons ide red  t o  be  t h e  b e s t  e s t i m a t e  f o r  t h e  
p e r s o n a l  u s e  s e c t o r .  T h r e e  p r o j e c t i o n s  were  d e v e l o p e d  u s i n g  t h e  T r u c k  
Inven to ry  and Use Survey ' d a t a  and Oak Ridge N a t i o n a l  Laboratory  r e g i o n a l  
growth e s t i m a t e s  [Ref .  321. 

A s  Tab le  3 . 9  shows, t h r e e  methods of  t r e n d  e x t r a p o l a t i o n  g i v e  wide 
v a r i a t i o n s  f o r  p e r s o n a l  u s e  p r o j e c t i o n s .  The low e s t i m a t e  e x t r a p o l a t e s  
1963, 1967, and 1972 pe r sona l  s t o c k s  l i n e a r l y  t o  p r o j e c t  a  yea r  2000 t o t a l  
s t o c k  o f  22.6 m i l l i o n .  Th i s  i s  an a r t i f i c i a l l y  low e s t i m a t e  t h a t  does  n o t  
r e f l e c t  t h e  more r e c e n t  pe r sona l  use s a l e s  i n c r e a s e s .  The medium e s t i m a t e  
e x t r a p o l a t e s  1967 and 1972 s t o c k s  t o  t h e  y e a r  2000 t o t a l ,  and t h e  h i g h  
e s t i m a t e  e x t r a p o l a t e s  t h e  1972 and Oak Ridge N a t i o n a l  Laboratory  1976 per- 
s o n a l  t r u c k  use  e s t i m a t e s  [Ref.  321. The 1972-1976 t r e n d s  w i l l  c o n t i n u e  f o r  a  
p o r t i o n  of  t h e  p r o j e c t i o n  p e r i o d ,  b u t  no t  t o  y e a r  2000. The medium e s t i m a t e  
p rov ides  t h e  lllost r e a s o n a b l e  p r o j e c t i o n s  f o r  t o t a l  yea r  2000; whereas ,  t h e  
h igh  e s t i m a t e  p rov ides  r e a l i s t i c  1975-1990 p r o j e c t i o n s .  F i g u r e  3.3 shows 
t h e  growth o f  pe r sona l  l i g h t  t r u c k s  p e r  thousand people  f o r  t h e  h i g h ,  medium, 
and  low e s t i m a t e s .  The f i n a l  p r o j e c t i o n  shows t h a t  t h e  r a t i o  w i l l  s l o w  
i t s  s t e a d y  growth i n  1985. 

The f i n a l  p r o j e c t i o n  i s  compared w i t h  s e v e r a l  o t h e r  r a t i o s  shown i n  
T a b l e  3 . 1 0 .  Compared w i t h  p e r s o n a l  a u t o s ,  t h e  r a t i o  o f  l i g h t  t r u c k s  t o  
a u t o s  i s  e x p e c t e d  t o  r i s e  f rom . 1 3  t o  .22  o v e r  t h e  n e x t  22 y e a r s .  T h i s  
compares t o  0.06 i n  1963. The c a l c u l a t i o n  assumes t h a t  89% of  a u t o s  a r e  f o r  
p e r s o n a l  use .  



Table 3.9. P r o j e c t i o n s  o f  Persona l  L igh t  Trucks ,  1963-2000 
' . (106) 

P r o j e c t i o n  1963 1967..  1972 1976 1985 1990 1995 2000 

Low 

Medium 3.1 5 .1  7.8 9.7 15.9 19.6 23.1 26.9 

High 3.1 5.1 7.8 11.4 20.8 26.4 32.5 38.9 

MED 

60 70 80 90 2000 
YEAR 

Fig.  3.3. Comparison of Persona l  L igh t  Truck P r o j e c t i o n s  



Table  3.10. R e l a t i o n  of P r o j e c t i o n s  t o  Automobiles,  D r i v e r s ,  
and Households, 1975, 1985, and 2000 

P r o j e c t  i o n s  ( 106) 

Automobiles 95.0 117.0 140.0 

Persona l  a u t o s  [Ref.  281 84.6 104.1 124.6 

L igh t  Trucks 

Persona l  L i g h t  Trucks 

P o p u l a t i o n  213 .O 233 .O 260.0 

Popu la t ion  16+ [Ref.  331 155.7 177.6 199.3 

Percen t  16+ w i t h  D r i v e r ' s  License  
[Ref.  181 83.4 

Licensed D r i v e r s  129.9 156.3 185.3 

R a t i o s  

P e r s o n a l  L igh t  TruckIAuto 0.13 0.15 0.22 
..* 

Persona l  Auto & TruckICap i ta l  0.45 0.52 0.58 . 

Persona l  Auto & TruckILicensed Dr ive r  0.74 

Persona l  L i g h t  Trucks/Capi ta  0.05 

Persona l  L igh t  TrucksILicensed Dr ive r  0.09 0.10 0.15 

Persona l  L igh t  ~ r u c k s / ~ o u s e h o l d  [Ref.  321 0.16 0.18 0.27 

Persona l  ~ u t o s / ~ o u s e h o l d  1.18 1.19 1.23 

Persona l  Autos & Ligh t  Trucks/Household 1 .34 1.37 1.50 

P e r s o n a l  a u t o s  and pe r sona l  t r u c k s  a r e  expected t o  i n c r e a s e  p e r  c a p i t a  
from 0.45'  t o  0.58. Pe r sona l  a u t o s  and t r u c k s  p e r  l i c e n s e d  d r i v e r  a l s o  a r e  
expected t o  i n c r e a s e  from 0.74 t o  0:82. The v a l u e  o f  0.82 motor v e h i c l e s  
p e r  l i c e n s e d  d r i v e r  does  not  approach a  s a t u r a t i o n  l e v e l .  Table  3.10 shows 
t h a t  pe r sona l  t r u c k s , .  pe r  c a p i t a ,  w i l l  double  o v e r  t h e  next  25 y e a r s ,  bu t  
p e r s o n a l  t r u c k s  pe r  l i c e n s e d  d r i v e r  w i l l  i n c r e a s e  on ly  67%. Households w i l l  
i n c r e a s e  pe r sona l  a u t o  and l i g h t  t r u c k  ownership by 11% i n  yea r  2000. 



The c a l c u l a t i o n s  i n  Tab le  3.10 appear  t o  s u b s t a n t i a t e  t h e  p e r s o n a l  
l i g h t  t r u c k  p r o j e c t i o n  when t h e .  f u t u r e  s t o c k  is  compared t o  a u t o s ,  popula- 
t i o n ,  l i c e n s e d  d r i v e r s , ,  ,or households .  

3 .2 .3  P r o j e c t i o n s  o f  Non-Personal Use 

The non-personal  l i g h t  t r u c k  p r o j e c t i o n s  a r e  based on employment and 
product  growth.  of  a g r i c u l t u r e ,  s e r v i c e s  and u t i l i t i e s ,  manufactur ing,  whole- 
s a l e  and r e t a i l  t r a d e ,  government, and "other"  u s e s .  The "other"  s e c t o r  
i n c l u d e s  a n  a g g r e g a t e  o f  t h e  f o r - h i r e ,  cons  t r u c e  ion ,  and f o r e s t r y  and mining 
use  s e c t o r s .  Employment and product  growth was o b t a i n e d  u s i n g  t h e  INFORUM 
i n p u t l o u t p u t  model developed,  a t  t h e  U n i v e r s i t y  o f  Maryland [Ref.  341. 

Tab le  3 . 1 1  p rov ides  h i s t o r i c a l  in to rmat  ion  on employmenc and che rac io 
o f  employee t o  l i g h t  t r u c k s  i n  each s e c t o r .  I n t e r e s t i n g  t r e n d s  have developed 
i n  l e s s  than  a  decade;  a s  a g r i c u l t u r a l  employment d e c r e a s e d ,  l i g h t  t r u c k s  p e r  
farm employee i n c r e a s e d .  A s  c o n s t r u c t i o n  employment i n c r e a s e d ,  l i g h t  t r u c k s  
were r e l a t i v e l y  u n a f f e c t e d ;  a s  wholesa le  and r e t a i l  t r a d e  employment in-  
c r e a s e d  by 25%, l i g h t  t r u c k  p e r  employee r a t i o s  dec reased .  I n  f a c t ,  t h e  
o n l y  i n d u s t r y  growth t h a t  appears  t o  be  d i r e c t l y  a s s o c i a t e d  w i t h  l i g h t  t r u c k  
ownership  i s  s e r v i c e s  and u t i l i t i e s .  S e r v i c e s  and u t i l i t i e s  employment in-  
c r e a s e d  by 25%, w h i l e  i t s  l ight-truck-per-employee r a t i o  i n c r e a s e d  by 30%. 
Below is a  d i s c u s s i o n  o f  each s e c t o r  used t o  p r o j e c t  t o t a l  non-personal  use  
of  l i g h t  t r u c k s  t o  t h e  y e a r  2000. 

3 .2 .3 .1  P r o j e c t i o n s  of  A g r i c u l t u r a l  Use 

. A g r i c u l t u r e  h a s  i n c r e a s e d  t o t a l  l i g h t  t r u c k  ownership  i n  t h e  p a s t  
t h r e e  t r u c k  i n v e n t o r y  su rvey  y e a r s ,  d e s p i t e  a  d e c l i n e  i n  a g r i c u l t u r e  employ-. 
ment d u r i n g  t h i s  same p e r i o d .  A g r i c u l t u r e  a l s o  i s  c o n t r i b u t i n g  t o  l e s s  of  t h e  
t o t a l  l i g h t  t r u c k  u s e s .  Although t h e  .number o f  farms i s  d e c r e a s i n g ,  s i n g l e -  

Table  3.11. L i g h t  Trucks p e r  Employee i n  S e l e c t e d  I n d u s t r i e s  
for. 1962, 1967, and 1972 [Refs .  29, 351 

Annual 
Rate o f  

1963 1967 1972 Growth 
No. Employed Lt Trucks/ No. Em loyed Lt Trucks1 No. Em loyed Lt Trucks/ for  the 

Industry ( l o 3 )  Employee ( 1 0  Employee (10 ) Employee Industry 
---- 

Agruc i l c u r e  2,027 1 .29  1 ,547 1 . 7 3  1 ,474 1 .99  - 3 .  L8 

Construct ion 3,012 0 . 2 8  3 ,344 0 . 2 8  3 ,789 0 . 2 7  2 . 5 8  

Trucking 6 
Warehousing 
(Eor Hire)  900 0 . 1 3  1 ,020 0 . 0 7  1,126 0 .08  2 .52  

Wholesale 
L R e t a i l  
Trade 11,942 0 . 0 8  s 13,862 0 .07  16,013 0 . 0 6  3 .31 

S e r v i c e s  
6 U t i l i t i e s  11,321 0 . 0 7  13,169 0 . 0 7  15,065 0 .  10 3 .23 



f a m i l y  i n v o l v e m e n t  i n  weekend f a r m i n g  a c t i v i t i e s  i s  g r o w i n g .  AS t o t a l s  
d e c r e a s e ,  s ing le - fa rm s i z e  i n c r e a s e s ,  p rov id ing  l a r g e r  employment p e r  farm and 
a l a r g e r  ou tpu t  on a  per-acre  b a s i s .  The q u e s t i o n  of  a g r i c u l t u r a l  use  p ro jec -  
t ions i s  complex. The d e f i n i t i o n  of a g r i c u l t u r e  u s e  f o r  v e h i c l e s  v a r i e s  among 
t h e  s t a t e s ;  many v e h i c l e s  r e g i s t e r e d  f o r  a g r i c u l t u r a l  u s e  o f t e n  a r e  r e l e g a t e d  
t o  o t h e r  u s e s .  There  were problems a s o c i a t e d  w i t h  p r o j e c t i o n s  u s i n g  d e c l i n i n g  
employment and i n c r e a s i n g  o u t p u t ;  t r e n d i n g  a g r i c u l t u r e  employment, and u s i n g  
INFORUM y e a r  2000 growth r a t e s  ( s e e  Table  3 .12)  r e s u l t e d  i n  u n s a t i s f a c t o r i l y  
low l i g h t  t r u c k  , s tocks .  Conversely ,  us ing  INFORUM a g r i c u l t u r a l  ou tpu t  p ro jec -  
t i o n s  and a s s o c i a t i n g  them w i t h  h igh  h i s t o r i c a l  o u t p u t  growth gave exceed ing ly  
h igh  p r o j e c t i o n s  f o r  l i g h t  t r u c k s  i n  a g r i c u l t u r e  i n  t h e  y e a r  2000. T h e r e f o r e ,  
t h e  p r o j e c t i o n  became a  judgmental v a l u e ,  and p r o j e c t e d  growth i s  lower than  
t h e  Oak Ridge p r o j e c t i o n  [Ref. 301, which r i s e s  t o  6.5 m i l l i o n  i n  t h e  y e a r  
2000, and lower than  t h e  Lindsey-Kaufman p r o j e c t i o n  [Ref .  351, which r i s e s  t o  
4.0 i n  y e a r  1995. Th i s  is a  r easonab le  p r o j e c t i o n  because  t h e  a g r i c u l t u r a l  
use  w i l l  con t inue  t o  d e c l i n e  a s  a  p e r c e n t  of  t o t a l  u s e s .  Moreover, d e c l i n i n g  
s e c t o r  employment should  not  have a  n o t i c e a b l e  e f f e c t  on l i g h t  t r u c k  use  
because  t h e  l o o s e  method of  r e g i s t e r i n g  a  v e h i c l e  f o r  a g r i c u l t u r a l  u s e  w i l l  
no t  change.  

3.2.3.2 P r o j e c t i o n s  of  S e r v i c e  and U t i l i t y  Use 

Th i s  s e c t o r  i s  assumed t o  have t h e  l a r g e s t  growth of a l l  t h e  non- 
p e r s o n a l  use s e c t o r s .  The r a t i o  o f  l i g h t  t r u c k s  t o  employee i n c r e a s e d  from 
0.07 t o  0.10 i n  1973, and t h a t  t r e n d  is  cons ide red  t o  be c o n s t a n t  t o  t h e  y e a r  
2000, wi th  0.265 employees .pe r  l i g h t  t r u c k  i n  t h e  s e r v i c e / u t i l i t y  s e c t o r .  
I n  1972, employment i n  t h e  s e r v i c e s ,  e l e c t r i c ,  g a s ,  and s a n i t a r y  s e c t o r s  i s  
p r o j e c t e d  t o  grow acord ing  t o  INFORUM [Ref.  341 which shows a  43% growth 
from 1971 t o  2000, wi th  the  growth s lowing i n  1990. The l i g h t  t r u c k  p ro jec -  
t i o n s  f o r  t h i s  s e c t o r  fo l low t h e  INFORUM employment growth. 

The y e a r  2000 r a t i o  o f  employees t o  l i g h t  t r u c k s  i s  a p p l i e d  t o  t h e  
t o t a l  y e a r  2000 employment i n  s e r v i c e s / u t  i l i t  i e s  of  26,482; t h e  t o t a l  l i g h t  
truck/s i n  2000 i s  equa l  t o  7 . 3  m i l l i o n .  Rapid a c c e l e r a t i o n  occurs  u n t i l  1990 
when , t h e  s e c t o r  d e c r e a s e s  i i t s  growth r a t e .  It i s  assumed t h a t  u t i l i t i e s  w i l l  
be h igh  growth i n d u s t r i e s  throughout t h e  p r o j e c t i o n  t ime p e r i o d  and t h a t  

I 

Table  3.12. P r o j e c t e d  Employment i n  S e l e c t e d  
I n d u s t r i e s  ( l o 3 )  [Ref.  341 

.Indiis try 1971 i977 1985 2000 

A g r i c u l t u r e  

Mining 

Cons t ruc t  ion 

Trucking 

Wholesale & R e t a i l  

S e r v i c e  & U t i l i t i e s  



b u s i n e s s  s e r v i c e s ,  r e p a i r  s e r v i c e s ,  h e a l t h  and e d u c a t i o n a l  s e r v i c e s ,  and o t h e r  
p r o f e s s i o n a l  s e r v i c e s  a l s o  w i l l  c o n t i n u e  t o  grow. 
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3.2.3.3 P r o j e c t i o n s  o f  Manufactur ing Use 

As ou tpu t  i n c r e a s e s ,  employment w i l l  s t a b i l i z e  i n  t h i s  s e c t o r .  The 
r a t i o  of  t rucks/employee remained s t a b l e  from 1963 t o  1972. Because manu- 
f a c t u r i n g  i s  h i g h l y  a f f e c t e d  b y  t e c h n o l o g i c a l  c h a n g e s  and p r o d u c t i v i t y ,  
employment. was not  used a s  a  measure of  l i g h t  t r u c k  growth i n  t h i s  s e c t o r .  
I n s t e a d ,  t h e  growth r a t e  o f  d u r a b l e  and nondurable  goods o u t p u t  [Ref .  381 t o  
t h e  y e a r  2000 was used t o  p r o j e c t  manufac tu r ing  u s e .  A 3.6 pe rcen t  annual  
growth r a t e  o c c u r s  from 1971-2000. When t h i s  growth r a t e  i s  a p p l i e d  t o  1972 
manufac tu r ing  employment, l i g h t  t r u c k s  grow from 0.2 t o  0.7 m i l l i o n  i n  t h e  
y e a r  2000. L i g h t  t r u c k s  grow r a p i d l y  t o  l Y Y U  i n  t h e  manufactur ing s e c t o r ,  
then  growth t a p e r s  o f f .  

P r o j e c t i o n s  o f  w h o l e s a l e  and R e t a i l  Trade Use, 

Employment i n  t h e  w h o l e s a l e / r e t a i l  t r a d e  s e c t o r  is  expected t o  grow 
s i g n i f i c a n t l y  . t o  t h e  y e a r  2000. However, h i s t o r i c a l  growth t r e n d s  show t h a t  
t h e  r a t i o  of  t r u c k s  p e r  employee dec reased  from 1963 t o  1972. Th i s  r a t i o  is  
assumed t o  c o n t i n u e  t o  d e c r e a s e  t o  0 .5  t r u c k s  p e r  employee by 1985, and then  
t o  s t a b i l i z e  a t  t h a t  r a t i o  t o  t h e  y e a r  2000.  I n  1985  t h e r e  w i l l  b e  o n e  
m i l l i o n  l i g h t  t r u c k s  used f o r  w h o l e s a l e / r e t a i l  t r a d e ,  and t h a t  number i s  no t  
expec ted  t o  i n c r e a s e  t o  t h e  y e a r  2000. T h i s  is  based on t h e  assumption t h a t  
w h o l e s a l e r s  and r e t a i l e r s  w i l l  c o n t i n u e  t o  r e l y  on t h e  t r a n s p o r t a t i o n  v e h i c l e  
t o  move goods a s  soon a s  they a r e  produced,  and t o  warehouse t h e  ,goods u n t i l  
t h e y  have reached t h e i r  d e s t i n a t i o n .  W h o l e s a l e / r e t a i l  t r a d e  w i l l  c o n t i n u e  t o  
use  h e a v i e r  t r u c k s  t o  c a r r y  t h e  goods, and l i g h t  t r u c k s  t o  s e r v i c e  t h e  s e c t o r  
suppor t  needs .  

3.2.3.5 P r o j e c t i o n s  of  Government Use 

Government use  o f  l i g h t  t r u c k s  i n c r e a s e d  g r a d u a l l y  from 1963 t o  1967, 
and from 1967 t o  1972. Because employment and p roduc t s  a r e  no t  a p p l i c a b l e  
f o r  t h i s  s e c t o r ,  s imple  t r e n d  e x t r a p o l a t i o n  was used t o  p r o j e c t  t h e  y e a r  2000 
government use .  I n  2000 t h e r e  w i l l  be  1 .4  m i l l i o n  l i g h t  t r u c k s  i n  t h e  govern- 
ment f l e e t .  

3.2.3.6 P r o i e c t i o n s  o f  Other  Uses 

Other  l i g h t  t r u c k  uses  i n c l u d e  an a g g r e g a t e  of  f o r - h i r e ,  cons t ruc -  
t i o n ,  and f o r e s t r y  and lumber. The 1963 and 1972 uses  were t rended t o  t h e  
y e a r  2000. From 1967-1972 t h e  t o t a l  s t o c k  of l i g h t  t r u c k s  i n  "other"  uses  
d e c l i n e d .  The t r e n d  e x t r a p o l a t i o n  developed f o r  t h i s  p r o j e c t i o n  was based 
on 1963-1972 s t o c k  growth. 



3.3 PROJECTIONS OF LIGHT TRUCK SALES 

S ince  t h e  l i g h t  t r u c k  p r o j e c t i o n s  a r e  based on t h e  growth o f  s t o c k s  i n  
t h e  p e r s o n a l  and n o n - p e r s o n a l  u s e  s e c t o r s ,  no  d i r e c t  e s t i m a t e s  o f  s a l e s  
were made. Annual s a l e s  were e s t i m a t e d  by u s i n g  J a c k  F a u c e t t  A s s o c i a t e ' s  
T r a n s p o r t a t i o n  Energy Conservat ion (TEC) Model s a l e s  a s  a  p e r c e n t  of  s t o c k  t o  
y e a r  2000 [ k e f .  361. The TEC Model s a l e s  p e r c e n t a g e s  were m u l t i p l i e d  by t h e  
a g g r e g a t e  p e r s o n a l  and non-personal 1975-2000 1 i g h t  t r u c k  s a l e s ,  a s  seen 
i n  Tab le  3.13. 

3.4 OTHER LIGHT TRUCK PROJECTIONS 

The use  s e c t o r  approach t h a t  was des igned  f o r  t h e  Argonne p r o j e c t i o n  - 
was a l s o  used by t h e  Lindsey-Kaufman Company and Gunar L i e p i n s ,  bo th  f o r  Oak 
Ridge Nat i o n a l  Labora to ry  [Refs .  30,  351. The Lidsey-Kaufman Company devel-  
oped f i v e  a l t e r n a t i v e  l i g h t  t r u c k  growth assumpt ions ,  based on p o p u l a t i o n  a 

growth, g r o s s  n a t i o n a l  product  , and p e r s o n a l  consumpt ion e x p e n d i t u r e  pro- 
j e c t i o n s .  P e r s o n a l  and n o n - p e r s o n a l  l i g h t  t r u c k  u s e  was p r o j e c t e d  f rom 
t o t a l  s t o c k  e s t i m a t e s .  Non-personal use  s e c t o r s  were d i s a g g r e g a t e d  us ing  
v a r i o u s  i n d u s t r i a l  growth assumpt ions .  L e i p i n s  prepared a  monograph which 
d e s c r i b e d  a n a l y t i c  m o d e l s  t h a t  p r o j e c t e d  t h e  u s e s  o f  l i g h t  t r u c k  s t o c k .  
Table  3.14 compares t h e  d i s t r i b u t i o n  o f  v a r i o u s  s e c t o r s  i n  t h e  l i g h t  t r u c k  
market  provided i n  t h i s  s t u d y ,  t h e  Lindsey-Kauhan s t u d y ,  and t h e  L e i p i n s  
s tudy .  

The TEC Model o u t p u t  was u s e d  t o  e s t i m a t e  s a l e s .  The Model a l s o  
, i n c l u d e s  s t o c k ,  sc rappage ,  annual  v e h i c l e  m i l e s  t r a v e l e d ,  and f u e l  consump- 

t ion p r o j e c t  i o n s .    able 3.15 i n c l u d e s  o t h e r  c u r r e n t  p r o j e c t  ions  on l i g h t  
t r u c k s  i n  g e n e r a t i o n ;  s e l e c t e d  p r o j e c t i o n s  a r e  a l s o  p r e s e n t e d  i n  F i g .  3.4.  
Cont inuing r e s e a r c h  on l i g h t  t r u c k  s t o c k  and s a l e s  inc ludes  e s t i m a t e s  by 
t h e  Na t iona l  Highway T r a f f i c  S a f e t y  A d m i n i s t r a t i o n ,  A.D. L i t t l e ,  Data Re- 
s o u r c e s  I n c o r p o r a t e d  (DRI),  TRW, and t h e  T r a n s p o r t a t i o n  Systems Center  [Refs .  
23, 25, 36,  37,  38,  391. 

Table 3.13. L igh t  Truck S a l e s  P r o j e c t  ion 

Stock S a l e s  
Year (10% S a l e s  %* ( lo6 1' 

"xTEC model s a l e s  pe rcen tages  



Table  3.14. A Comparison of Year 2000 D i s t r i b u t i o n s  t o  Use 
S e c t o r s  [Refs .  30 and 351 

Lindsey- 
Use S e c t o r s  Argonne Kau fman Le i p  i n s  

. P e r s o n a l  62.2 60.0 60.8 

s e r v i c e s l u t  i l i t  i e s  16.8 

A g r i c u l t u r e  9.2 

Government 3.5 

W h o l e s a l e / R e t a i l  2.3 

Manufactur ing 1 .8  2.1 1.4 

O t h e r  4.2 7 .6  4.8 

3.5 SUMMARY 

T h i s  p r o j e c t i o n  of l i g h t  t r u c k  s t o c k s  and s a l e s  is  i n  t h e  mid-range 
o f  o t h e r s .  . The  p r o j e c t i o n s  w e r e  made by  i n d e p e n d e n t l y  p r o j e c t i n g  l i g h t  
t r u c k  s t o c k s  f o r  p e r s o n a l ,  s e r v i c e l u t i l i t y ,  a g r i c u l t u r e ,  m a n u f a c t u r i n g ,  
government, w h o l e s a l e / r e t a i l ,  and o t h e r  u s e s .  A summary' f o r  t h e  y e a r s  1975 
and 2000 i s  g i v e n  i n  Table  3.16. 

The p r o j e c t i o n  o f  p e r s o n a l  l i g h t  t r u c k s  was based on t r e n d s  e s t a b -  
l i s h e d  from survey  d a t a  f o r  1963, 1967, and 1972 pe r sona l  t r u c k  use .  [Ref.  
291 P e r s o n a l  l i g h t  t r u c k s  make up 62% o f  t h e  y e a r  2000 t o t a l .  Th i s  com- 
p a r e s  w i t h  35% i n  1963 and 53,% i n  1972. P e r s o n a l  l i g h t  t r u c k s  p e r  l i c e n s e d  
d r i v e r  was 0.09 i n  1975 and i s  p r o j e c t e d  t o  grow t o  0 . 1 5 . b y  2000. 

The s e r v i c e / u t i l i t y  use  o f  t i g h t  t r u c k s  i s  p r o j e c t e d  t o  make up 17% 
o f  t h e  l i g h t  t r u c k  use i n  2000, compared w i t h  9% i n  1963 and 10% i n  1972. 
The use  of l i g h t  t r u c k s  by t h i s  a c t i v i t y  i s  expec ted  t o  grow w i t h  employment 
i n c r e a s e s  and t o  f o l l o w  t h e  v e h i c l e  p e r  employee t r e n d  o f  1963-1972. 

, The a g r i c u l t u r a l  s h a r e  of t h e  u s e  o f  l i g h t  t r u c k s  i s  p r o j e c t e d  t o  
c o n t i n u e  i t s  d e c l i n e .  I n  1963, 30% of  l i g h t  t r u c k s  were used i n  a g r i c u l -  
t u r e .  I n  1 9 7 2 ,  i t  was 2 0 % ,  and i t  i s  p r o j e c t e d  t o  d e c l i n e  t o  9% by t h e  
y e a r  2000. The a b s o l u t e  number of  l i g h t  t r u c k s  i n  a g r i c u l t u r e ,  however, 
is  expec ted  t o  i n c r e a s e  from 2 . 7  m i l l i o n  i n  1972 t o  4.0 m i l l i o n  i n  2000. 

L i g h t  t r u c k s  used i n  manufactur ing i s  expected t o  grow from 200,000 
u n i t s  i n  1972 t o  about 800,000 i n  2000. T h i s  f o u r f o l d  a b s o l u t e  i n c r e a s e  
a m o u n t s  t o  a  r i s e  i n  t h e  m a n u f a c t a r i n g  s h a r e  o f  t o t a l  l i g h t  t r u c k s  f r o m  
1 .5  t o  1.8%.. a 
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Table  3.15. P r o j e c t i o n s  of  L igh t  Trucks I n  Opera t ion  

1963 1967 1972 - - -  
H i s t o r i c a l  8 .8  11.3 14.6 

Annual Growth 
Ra te ,  1963-72 

5.8 (%)  

Average Annual. 
lo6 L igh t  Trucks ~ r o w t h  Rate (%) 

P r o j e c t  ions  1975 1980 1985 1990 1995 2000 1975 - 2000 

ANLa 
TEC-78 
D O T I T S C ~  
McNutt/DullaC 
ORNL-A 
ORNL-B 
L-K I 
L-K I I A  
D R I  
Dupont 

Ra t io :  High/Low 

a ~ n c l u d e s  a l l  p e r s o n a l ,  commercial, and government t r u c k s  - < 10,000 l b s  
GVW . 

P ~ n c l u d e s  a l l  r e g i s t e r e d  t r u c k s  - < 10,000 l b s  GVW. . 

C I n c l u d e s  a l l  r e g i s t e r e d  domestic and imported t r u c k s  - < 8,500 l b s  GVW. 

d1978 e s t i m a t e .  

e1976 d a t a .  

1976-1995. 

81975-1990. 

Source:  See Appendix A. 

Government ( f e d e r a l ,  s t a t e ,  and l o c a l )  u s e  of l i g h t  t r u c k s  is pro- 
j e c t e d  t o  grow 50% from 1 t o  1 .5  m i l l i o n  between 1975 and 2000. S u r p r i s -  
i n g l y ,  64% o f  a l l  F e d e r a l  m o t o r  v e h i c l e s  a r e  l i g h t  t r u c k s  [ R e f .  401 and 
21% of  s t a t e  and l o c a l  l i g h t  v e h i c l e s  a r e  l i g h t  t r u c k s  [Ref.  411. To t h e  
e x t e n t  t h a t  government f l e e t s  a r e  a  v i a b l e  market  f o r  EHVs, l i g h t  t r u c k s  
w i l l  need t o  be p a r t  of  t h a t  market .  

W h o l e s a l e / r e t a i l  p r o j e c t i o n s  of  l i g h t  t r u c k  use  a r e  based on ou tpu t  
growth i n  t h i s  s e c t o r .  But a  d e c l i n i n g  number of  l i g h t  t r u c k s  p e r  u n i t  o f  
ou tpu t  d u r i n g  t h e  1963-1972 pe r iod  r e s u l t  i n  a  p r o j e c t  t h a t  shows an in- 
c r e a s e  o f  on ly  100,000 o v e r t h e  next  25 y e a r s  t o  1 .0  m i l l i o n  i n  2000. - 



PROJECTION YEAR 
- - 

F i g .  3.4. Comparison of  S e l e c t e d  L i g h t  Truck S tock  P r o j e c t i o n s  
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Table  3.16. L igh t  Truck Growth P r o j e c t  i o n s ,  1975-2000 

A 
------- .WHARTON - - DR I 

-.-.-.-.-.- 
ARGONNE 
TEC ( 1978) 

- ------. LINDSEY - KAUFMAN ............. 
------ TEC MODEL ,' 

ORNL- HIGH ,,#' 

,' 

I' 

....... 

- 

P r o j e c t e d  L i g h t  Trucks 
lo6 Trucks 

Use S e c t o r  19 75 2000 Percen t  Change 

Persona l  

Se rv ice IUt  i l i t y  

A g r i c u l t u r e  

Manufactur ing 

Government 1.0 1.5 50 

Wholesale/KetaiL 0.9 1.9 11 

Other  1.4 1 .8  2 9 

T o t a l  20.0 43.4 117 



The "other" category of light truck use includes for-hire, construc- 
tion, forestryllumber, and miscellaneous uses. The growth in this sector's, 
use of light trucks was extrapolated from the 1963 and 1972 data to yield a 
year 2000 value of 1.8 million light trucks (compared with 1.4 million in 
1975). 
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4 PROJECTIONS OF BUS STOCK AND S L E S  

4 . 1  BACKGROUND 

T a b l e  4 . 1  and F i g .  4 . 1  p r e s e n t  h i s t o r i c a l  d a t a ,  o n  t h e  number o f  
r e g i s t e r e d  buses  by ' t ype .  The d a t a  show t h a t ,  schoo l  buses  a r e  by f a r  t h e  
mos t  common t y p e  c o m p r i s i n g  n e a r l y  8 0  p e r c e n t  o f  t h e  b u s  f l e e t  i n  1975.  
With 90 p e r c e n t  o f  t h e  i n c r e a s e  i n  t h e  t o t a l  number of buses  from 1960 t o  
1975 o c c u r r i n g  i n  t h e  school-bus f l e e t ,  s c h o o l  b u s e s  a r e  a l s o  t h e  f a s t e s t  
growing segment of  t h e  f l e e t .  The number o f  t r a n s i t  and i n t e r c i t y  buses  h a s  
remained r e l a t i v e l y  c o n s t a n t  o v e r  t h e  15 y e a r  p e r i o d .  

4 .2  SCHOOL BUSES 

Tab le  4 .2  shows h i s t o r i c a l  t r e n d s  i n  school-aged p o p u l a t i o n ,  schoo l  
b u s e s ,  and schoo l  buses  pe r  thousand school-aged pe r sons .  Desp i t e  t h e  d e c l i n e  
i n  t h e  number of  school-aged pe r sons  s i n c e  1970, t h e  schoo l  bus f l e e t  h a s  con- 
t i n u e d  t o  grow, the reby  producing a  s t e a d y  i n c r e a s e  i n  t h e  r a t i o  of  schoo l  
buses  t o  school-aged pe r sons .  T h i s  con t inuous  r i s e  i n  t h e  b u s l s t u d e n t  r a t i o  
i s  a t t r i b u t a b l e  t o  t h e  growing suburban p o p u l a t i o n ,  t h e  c o n s o l i d a t i o n  o f  many 

Table  4 .1 .  Types o f  Buses, 1960-1975 ( l o 3 )  
[Refs .  8  and 41-44] 

Bus Type 1960 1965 1970 1971 1972 1973 1974 1975 

T r a n s i t  49.6 49.6 49.7 49.2 49.1  48.3 48.7 50.8 

I n t e r c i t y  21.0 19.8 22;O 21.9 21.4 20.8 21.0 20.5 

Other  Commerciala 6.2 15.0 15.5 21.9 21.4 20.8 20.6 22.5 

schoo lb  195.3 229.3 288.8 307.3 316.4 336.0 354.3 366.0 

Federa lC  0  0.6 1 .5  1.6 1.8 2.0 2.2 2.3 

TOTAL 272.1 314.3 377.6 397.1 406.9 429.9 447.0 462.1 

" p r i m a r i l y  t r a n s i t  coach ( i . e . ,  commercial bus )  body t y p e s  not  i n  urban 
t r a n s i t  o r  i n t e r c i t y  o p e r a t  ion  and owned by p r i v a t e  . indus t ry .  I n  some in- 
s t a n c e s  p r i v a t e l y  owned ' school  buses  cou ld  n o t  be  segrega ted  from com- 
m e r c i a l  buses  and a r e  included h e r e .  

b ~ r . i m a r i l . y  p u b l i c l y  owned schoo l  bus body t y p e s ,  bu t  does  i n c l u d e  some 
p r i v a t e l y  owned s c h o o l ,  i n s t i t u t i o n a l ,  and i n d u s t r i a l  buses  r e g i s t e r e d  
f r e e  o r  a t  a r~?.cl~iced r a t e .  

C E i t h e r  s c h o o l . o r  t r a n s i t  s t y l e  body t y p e s  r e g i s t e r e d  by t h e  f e d e r a l  
government. 



SCHOOL 

1960 1965 1970 1975 
YEAR 

Fig .  4 .1 .  Number of Buses by Type, 1960-1975 

Table  4 . 2 .  School-Aged P o p u l a t i o n  and 
School Buses,  1960-1975 

URBAN TRANSIT 
i INTERCITY 
1 OTHER COMM ERClAL 

P o p u l a t i o n  Buses/1000 School 
5-17 Years School-Aged Buses 

Year ( l o6>  Persons  ( l o 3 )  

neighborhood s c h o o l s  because  of f a l l i n g  e n r o l l m e n t ,  t h e  r i s e  i n  bus ing  f o r  
n o n - t r a d i t i o n a l  purposes  ( i . e . ,  d a y c a r e ) ,  and t h e  use  of s t u d e n t  busing t o  
ach ieve  r a c i a l  b a l a n c e  i n  i n n e r - c i t y  s c h o o l s .  

Because of t h e s e  r e c e n t  and no t  wel l -unders tood f a c t o r s ,  p r o j e c t i o n s  of  
f u t u r e  school-bus a c t i v i t i e s  developed by means of s t a t i s t i c a l  p r o j e c t i o n  
t e c h n i q u e s  probably  a r e  no more a c c u r a t e  t h a n  l e s s  s o p h i s t i c a t e d  t e c h n i q u e s ,  
such a s  t r e n d  e x t r a p o l a t i o n .  ' For  t h i s  r e a s o n ,  t h i s  a n a l y s i s  r e l i e d  on a  
r e l a t i v e l y  s imple ,  s t r a i g h t f o r w a r d  method of p r o j e c t i n g  schoo l  bus  growth.  



The b u s l s t u d e n t  r a t i o  was assumed t o  c o n t i n u e  i n c r e a s i n g  a t  t h e  average annual  
1960-1975 l e v e l  ( i . e .  0.18 buses/1000 s t u d e n t s )  through t h e  y e a r  2000. R a t i o s  
t h u s  ob ta ined  were a p p l i e d  t o  Census Bureau S e r i e s  I1 p r o j e c t i o n s  of  . t h e  
school-aged p o p u l a t i o n .  Table  4 .3  and F i g u r e  4.2 p r e s e n t  t h e s e  r e s u l t s .  

Tab le  4 .3 .  P r o j e c t i o n s  of  School-Aged P o p u l a t i o n  
and School Buses, 1975-2000 

Popu la t ion  Buses/1000 School 
5-17 Years School-Aged Buses 

Year ( l o 6 )  . Persons  ( l o 3 )  

1975 50.4 7 .3  366.0 
1985 43.5 9 . 1  398.0 
1990 45.3 10.1 457.5 
2000 51.1  12 .O 613.2 

-------- PER THOUSAND 
SCHOOL AGED 

- PERSONS 

YEAR 
1 

Fig .  4 .2 .  H i s t o r i c a l  and P r o j e c t e d  School Buses and School-Age 
P o p u l a t i o n ,  1960-2000 . 



Annual s a l e s  r e q u i r e d  t o  suppor t  t h e  p r o j e c t e d  i n c r e a s e  i n  t h e  school-  
bus  f l e e t  were p r o j e c t e d  by adding t h e  p r o j e c t e d  annual  i n c r e a s e  i n  s c h o o l  
buses  t o  t h e  number of  buses  scrapped each y e a r .  Because d a t a  on t h e  age 
d i s t r i b u t i o n  w i t h i n  t h e  school-bus f l e e t  were no t  a v a i l a b l e ,  t h e  g e n e r a l l y  
accep ted  norm f o r  p u b l i c l y  owned schoo l  bus l i f e  expectancy,  e . ,  9-11 
y e a r s )  was used [Ref .  5 Assuming t h a t  p u b l i c l y  o p e r a t e d  schoo l  buses  
t end  t o  be r e t i r e d  somewhat e a r l i e r  t h a n  p r i v a t e l y  o p e r a t e d  b u s e s ,  a  f l e e t -  
w i d e  a v e r a g e  o f  11 y e a r s  ( o r  a n  a n n u a l  r a t e  o f  . 0 9 1 )  was u s e d  f o r  t h i s  
a n a l y s i s .  Tab le  4 .4  p r e s e n t s  t h e  annual  s c h o o l  bus  s a l e s  ( f o r  s e l e c t e d  y e a r s )  
i m p l i e d  by t h e  above f l e e t  p r o j e c t i o n  and scrappage r a t e s .  

With a  growing f l e e t ,  sc rappage  would probably  n o t  be  a  l i n e a r  func- 
t i o n .  However, because  of t h e  u n a v a i l a b i l i t y  of any age i n f o r m a t i o n  on t h e  
school-bus f l e e t ,  l i n e a r i t y  had t o  be assumed;' t h e r e f o r e ,  p r o j e c t i o n s  of 
annual  s a l e s  shou ld  be  viewed a s  average  f i g u r e s  s u b j e c t  t o  c o n s i d e r a b l e  
f l u c t u a t i o n .  

4 . 3  TRANSIT AND INTERCITY BUSES 

A s  was noted i n  Tab le  4 . 1  t h e  number of t r a n s i t  and i n t e r c i t y  buses  
remained e s s e n t i a l l y  unchanged d u r i n g  t h e  p e r i o d  from 1960-1975. It may be 
assumed t h a t  some expans ion  w i l l  occur  a s  r i d e r s h i p  i n c r e a s e s ,  b u t  i t  w i l l  
l e v e l  o f f  by t h e  mid-1980s and remain e s s e n t i a l l y  unchanged from t h e  mid- 
1980s t o  the  y e a r  2000. Although T a b l e s  4 .5  and 4.6 i n d i c a t e  s u b s t a n t i a l  
i n c r e a s e s  i n  t r a n s i t  bus  purchase  \ p r o j e c t i o n s  from 1979 t o  2000 over  a c t u a l  
p u r c h a s e s  i n  t h e  e a r l y  1 9 7 9 s ,  much o f  t h i s  i n c r e a s e  i s  e x p e c t e d  t o  b e  
c y l i c a i .  A s  l a r g e  s t o c k s  of ' o l d e r  v e h i c l e s  a r e  r e t i r e d  and t h e  f e d e r a l l y  

T a b l e  4 .4 .  P r o j e c t e d  School Bus S t o c k ,  Scrappage,  and S a l e s  1975-2000 

" Stock  a t  
Beginning Tot a 1  Stock a t  
of  Year Scrap age  S Expansion - S a l e s a  End of  Year 

Year ( l o 3 )  (10 ( l o 3 )  ( l o 3 )  (103) 

aAssumes a l l  s a l e s  a r e  new v e h i c l e s .  



accep ted  v e h i c l e  l i f e  of 12 y e a r s  becomes s t a n d a r d ,  t r a n s i t  bus purchases  
a r e  e x p e c t e d  t o  p e a k ,  d e c l i n e ,  and t h e n  i n c r e a s e  a s  t h e  new v e h i c l e s  o f  
t h e  l a t e  1970s n e a r  r e t i r e m e n t  i n  t h e  e a r l y  1990s.* 

No market  f o r c e  s i m i l a r  t o  t h e  Urban Mass T r a n s p o r t a t i o n  A d m i n i s t r a t i o n  
(UMTA) appears  l i k e l y  i n  t h e  a r e a  of i n t e r c i t y  bus  t r a n s p o r t a t i o n .  Thus, t h e  
s t o c k  of i n t e r c i t y  buses i s  assumed t o  remain unchanged through t h e  y e a r  2000. 
Using t h e  industry-wide s t a n d a r d - l i f e  expectancy of  t e n  y e a r s  f o r  a n  i n t e r c i t y  
bus  [Ref.  481,  t h e  i n t e r c i t y  bus s t o c k  and annual  s a l e s  were p r o j e c t e d  a s  
shown i n  Tab le  4 .7 .  Because no age i n f o r m a t i o n  on t h e  i n t e r c i t y  f l e e t  was 
a v a i l a b l e ,  a  uniform d i s t r i b u t i o n  was assumed. 

4 .4  OTHER COMMERCIAL BUSES 

"Other commercial" buses  c o n s i s t  p r i m a r i l y  of  t r a n s i t  s t y l e  coaches ,  
b u t  a l s o  i n c l u d e  a  r e s i d u a l  c a t e g o r y  of  n o n - t r a n s i t  and n o n - i n t e r c i t y  buses  
engaged i n  v a r i o u s  a c t i v i t i e s .  Because of  t h e i r  v a r i e t y  o f  uses  and r e l a t e d  
l i f e  e x p e c t a n c i e s ,  and t h e  l a c k  of i n f o r m a t i o n  about them, t h e i r  numbers 
cannot be p r o j e c t e d  w i t h  any degree  of accuracy.  Moreover, because  many of  
t h e s e  v e h i c l e s  a r e  a c t u a l l y  r e t i r e d  buses  t h a t  had been purchased "used," a n  
e s t i m a t e  of annual  s a l e s  would i n c l u d e  bo th  new and used s a l e s ,  and would, 
t h e r e f o r e ,  be g r e a t e r  t h a n  an e s t i m a t e  of new s a l e s .  

Table  4 .5 .  P r o j e c t i o n s  of T r a n s i t  Bus S tock  
and S a l e s  f o r .  S e l e c t e d  Years 

T r a n s i t  ' T o t a l  
B u s S t o c k  , S c r a  pagea Expans i o n  S a l e s  3 Year ( l o 3 )  (10 ( l o 3 )  (103) 

agecause t h e  t r a n s i t  f l e e t ; , i s  not  uniformly d i s t r i b u t e d  
wi th  r e s p e c t  t o  age ,  a  c o n s t a n t  scrappage r a t e  could  not 
be a p p l i e d .  P r o j e c t i o n s  a r e  based on f l e e t  age informa- 
t i o n  ob ta ined  from Ref.  47.  

*Before t h e  advent of t h e  UMTA program, t r a n s i t  o p e r a t o r s  g e n e r a l l y  lacked 
t h e  c a p i t a l  needed t o  m a i n t a i n  i n d u s t r y  norms f o r  bus replacement .  There- 
f o r e ,  when a s s i s t a n c e  f i r s t  became a v a i l a b l e  t h e r e  was a  l a r g e  s t o c k  of  
12-20-year o l d  v e h i c l e s  which a r e  j u s t  now i n  t h e  p rocess  of be ing  r e t i r e d .  



4 .5  SUMMARY 

Tables  4'.8 and 4 .9  summarize t h e  p reced ing  p r o j e c t i o n s .  F e d e r a l  bus 
ownership  and s a l e s  were not  p r o j e c t e d  because  of  t h e  l i m i t e d  d a t a  and t h e  
s m a l l  number o f  buses  invo lved .  

Table  4 . 6 .  Ac tua l  T r a n s i t  Bus Purchases ,  1970-1979 [Ref.  471 

P r o j e c t e d  
(103) 

a ~ n  1976-77 UMTA w i t h e l d  a  l a r g e  p o r t i o n  of  c a p i t a l  g r a n t  funds pend- 
ing  t h e  outcome 'of l i t i g a t i o n .  The downturn i n  t h o s e  y e a r s  and t h e  
subsequent  s h a r p  i n c r e a s e  is  due t o  t h a t  a c t  i o n .  

Table  4.7. P r o j e c t e d  o f  I n t e r c i t y  Bus S tock  and 
Annual S a l e s ,  1975 and 2000 

I n t e r c i t y  Annual Annual 
Buses Scrap age 5 s a l e s  

Year ( l o 3 )  (10 ( l o 3 )  

1975 20.5 2.05 2.05 

Table  4.8. P r o j e c t e d  Bus Stock by Type 
f o r  S e l e c t e d  Years ( l o 3 )  

Year School T r a n s i t  I n t e r c i t y  T o t a l a  

aExcluding " o t h e r  commercial" 



Table 4.9.  Projected Bus S a l e s  by Type for  
Se lec ted  Years 

Year School Transi t  I n t e r c i t y  Totala  

S a l e s  (103) 

Percent o f  Total  

aExcluding "other comrnerc i a l  ." 
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5  SUMMARY AND CONCLUSIONS 

5.1  AUTOMOBILE STOCKS AND SALES 

T o t a l  a u t o m o b i l e  s t o c k  p r o j e c t e d  a s  a  . f u n c t i o n  o f  t h e  number o f  
, households  and p e r s o n a l  income, w i t h  ad j;stmeit f o r  p r e s e n t  and a n t i c i p a t e d  

s h i f t s  from a u t o s  t o  l i g h t  t r u c k s .  Larger  f l e e t s  ( i . e . ,  > 10 v e h i c l e s )  a r e  
p r o j e c t e d  a s  a  f u n c t i o n .  o f  economic  a c t i v i t y  and empi-oyment ; w h e r e a s ,  
s m a l l e r  f l e e t s  (4-9 v e h i $ l e s )  a r e  e x t r a p o l a t e d  f rom h i s t o r i c a l  t r e n d s .  

By t h e  year  2000, t o t a l  automobi le  s t o c k s  a r e  a n t i c i p a t e d  t o  number 
1 3 5 . 5  m i l l i o n ,  o f  which  16 .6  m i l l i o n  w i l l  b e  i n  f l e e t s  o f  f o u r  o r  more .  
T o t a l  p e r s o n a l  v e h i c l e s  a r e  e x p e c t e d  t o  number 149 .9  m i l l i o n  ( i n c l u d i n g  
118.9 m i l l i o n  non- f l ee t  a u t o s ,  26.9 m i l l i o n  p e r s o n a l  l i g h t  t r u c k s ,  and 4 .1  
m i l l i o n  p e r s o n a l  use  f l e e t  a u t o s ) .  New c a r  s a l e s  a r e  expected t o  r i s e  t o  14 .1  
m i l l i o n  u n i t s  ( 5 . 5  m i l l i o n  f l e e t  s a l e s  v s  8 . 6  m i l l i o n  n o n - f l e e t  s a l e s ) .  

5.2 LIGHT TRUCK STOCK 

The l i g h t  t r u c k  s t o c k  i s  expected t o  c o n t i n u e  growing t o  t h e  yea r  
2000, b u t  no t  a s  r a p i d l y  a s  i n  t h e  p a s t  t e n  y e a r s .  The most s i g n i f i c a n t  
growth is  expected t o  occur b e f o r e  1985. The ANL p r o j e c t i o n  i s  based on 
t r e n d  . a n a l y s i s  o f  p e r s o n a l  and n o n - p e r s o n a l  l i g h t  t r u c k  u s e  s e c t o r s .  
H i s t o r i c a l  t r e n d  e x t r a p o l a t  i o n s ,  emplofyee p e r  v e h i c l e  growth r a t e s ,  and 
i n d u s t r i a l  o u t p u t  g r o w t h  r a t e s  w e r e  a l l  a p p l i e d  t o  u s e  s e c t o r s  shown i n  
d a t a  from t h e  Truck Inven to ry  and Use Survey [Ref.  291. Pe r sona l  use  w i l l  
account f o r  t h e  l a r g e s t  s t o c k  growth,  w i t h  an  average  annual  growth r a t e  o f  
3.9% t o  y e a r  2000. Non-personal use  i n c l u d e s  a  d i s a g g r e g a t i o n  o f  s t o c k  as-  
s o c i a t e d  w i t h  v a r i o u s  i n d u s t r y  types .  The most r a p i d  growth i n  t h e  non- 
pe r sona l  use  s e c t o r  is  f o r  s e r v i c e s  and u t i l i t i e s ,  where t h e  l i g h t  t r u c k  
s t o c k  i s  expected t o  grow a t  an average annual  growth r a t e  of  4 .9% d u r i n g  
t h e  p r o j e c t i o n  p e r i o d .  ! 

I 
I 
! I 5.3 BUS STOCKS AND. SALES 

I 
I 

Based on h i s t o r i c a l  growth r a t e s ,  s c h o o l '  buses  a r e  expected t o  b e  
t h e  primary source  o f  growth i n  t h e  bus f l e e t  and t o  comprise n e a r l y  90% 
o f  t h e  t o t a l  v e h i c l e . s t o c k  by t h e  yea r  2000. 
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A P P E N D I X  A 

ECONOMIC AND DEMOGRAPHIC A S S U M P T I O N S  



Tab l e  A. 1. Economic and Demographic Assumpt ions ,  1975-2000 

V a r i a b l e  1975 1985 1990 1995 2000 Source 

Popu la t ion  
(Mil 1 i o n s )  

213.5 232.9 243.5 252.8 260.4 U.S. Dept. o f  Commerce, Bureau o f  t h e  
Census, P r o j e c t i o n s  o f  t h e  Popu la t ion  
o f  t h e  United S t a t e s :  1977-2050, S e r i e s  
P-25 No. 704 ( J u l y  1977-Series 1 1 )  

Households 71.7 87.2 94.3 99.9 . k04.2 U.S. Dept. o f  Commerce, Bureau o f  t h e  
( M i l l i o n s )  
Number of  persons  
i n  household 

Census, P r o j e c t i o n s  o f  t h e  Number o f  
2.92 2.64 2.58 2.53 2.50 Households and Fami l i e s :  1975 t o  1990, 

S e r i e s  P-25, No. 607 (August .1975- 
S e r i e s  B) .a 

Licensed Dr ive r s  129.8 156.3 -- -- 185.4 I n s t i t u t e  f o r  Energy A n a l y s i s ,  - The 
( M i l l i o n s )  Fu tu re  o f  t h e  Persona l  Automobile 

i n  t h e  United S t a t e s ,  Oak Ridge 
Associa ted  U n i v e r s i t i e s  ( J u l y  1978).  

Unemployment Rate (%) 8.4 5.0 4.7 4.6 4.6 Energy Informat ion Admin i s t ra t  i o n ,  
P re l iminary  d a t a  from 1978 Annual 
Report t o  Congress based on Data 
Resources Inc .  (DRI) TRENDLONG 

Employment 
( ~ i l l i o n s ) ~  

economic f o r e c a s t .  a 
\ 

82.6 106.8 114.0 120.7 , 1 2 3 . 8  I b  i d .  

Consumer P r i c e s  
(Annual % change)  -- 6.2 5.3 5.3 5.3 I b i d .  

G r  o s  s Na t i o n a l  Prod- 
uc t  ( B i l l i o n s  1975. 1527.9 2280.2 2650.0 3061.1 3522.9 I b i d .  
d o l l a r s )  

Pe r sona l  Income 
( B i l l i o n s  1975 1253.6 1890.2 2222.0 2603.1 3042.7 I b i d .  
d o l l a r s )  

Disposable  Persona l  
Income ( B i l l i o n s  
1975 d o l l a r s )  1084.5 1596.4 1863.2 2170.1 2524.3 I b  i d .  

a ~ i t h  ANL s t a f f  e x t r a p o l a t i o n s  t o  2000. 



APPENDIX B 

AUTOMOBILE SIZE CLASSES 

It  should  be noted t h a t  automobi le  s i z e  c l a s s  p r o j e c t i o n s  f o r  1985 
and beyond assume a  c o n s i d e r a b l y  d o w n s i z e d  v e r s i o n  o f  t h e  c l a s s , e s  which  
e x i s t e d  i n  1975. A t  p r e s e n t ,  t h e r e  i s  c o n s i d e r a b l e  v a r i a t i o n  i n  e s t i m a t e s  o f  
t h e  f u t u r e  i n e r t i a  weights* of  s m a l l ,  medium and l a r g e  a u t o s .  Tab le  A.2 
i l l u s t r a t e s  t h e s e  d i f f e r e n c e s .  Both t h e  300 Day Study ( ~ n t e r a g e n c y  Task Force  
on Motor Veh ic le  Goals Beyond 1980) and i n d u s t r y  p r o j e c t i o n s  assume o n l y  
moderate downsizing by 1985, and l i t t l e  ( i f  any) a d d i t i o n a l  downsizing beyond 
1985. The Na t iona l  Highway T r a f f i c  S a f e t y  A d m i n i s t r a t i o n  (NHTSA) and The J e t  
P ropu l s ion  Labora to ry  (JPL) assume somewhat more r a d i c a l  downsizing*" and 
con t inued  (though d e c e l e r a t e d )  weight  r e d u c t i o n  beyond 1985. These s o u r c e s  a r e  
f a r  more c o n s e r v a t i v e  than  comparable e s t i m a t e s  made by t h e  Lawrence Livermore 
Pane l .  According t o  t h e  l a t t e r  source ,  1985 average i n e r t i a  we igh t s  cou ld  b e  
a  l e a s t  600 l b s  l e s s  than  o t h e r  e s t i m a t e s  f o r  s m a l l  a u t o s ,  a t  l e a s t  700 l b s  
l e s s  f o r  mid-sized a u t o s ,  and a t  l e a s t  450 l b s  l e s s  f o r  l a r g e  a u t o s .  

I n  t h i s  a n a l y s i s ,  no a t t empt  was made t o  q u a n t i f y  t h e  i n e r t i . a  we igh t s  
of  f u t u r e  s m a l l ,  medium and l a r g e  a u t o s .  Assumptions r e g a r d i n g  t h e  s i z e  
mix of  f u t u r e  s t o c k s  and s a l e s  were in tended  t o  s i m u l a t e  t h e  consumer 's  p a s t  
purchase  behav io r  and h i s  l i k e l y  response  t o  f u t u r e  a u t o  p r o d u c t i o n ,  whatever  
t h e  a c t u a l  v e h i c l e  we igh t .  S i z e  c l a s s e s  were d e f i n e d  r e l a t i v e l y  - even though . 
f u t u r e  l a r g e  o r  mid-sized a u t o s  may be e q u i v a l e n t  i n  s i z e  t o  p r e s e n t  s m a l l  
a u t o s ,  they  would s t i l l  be l a r g e  o r  mid-sized r e l a t i v e  t o  o t h e r  v ~ h i c l e s  on 

' t h e  r o a d .  Assumed c h a n g e s  i n  s i z e  s h a r e s  t h u s  r e f l e c t  s i z e  s h i f t s ,  n o t  
v e h i c l e  downsizing . 

* Curb weight + 300 l b s  

**Primarily NHTSA 



Table B.1. Inertia Weights by Automobile Size Class, 1975-2000 
(lbs) 

Small 

Industry & 3000 Day Study 

JPL~, b 

NHT S A ~  

LLLC 

Medium 

Industry & 300 Day Study 

J P L ~  

NHTSA~ 

LLL" 9 d 

Large 

Industry & 300 Day Study 

J P L ~  

NHTSA~ 

LLL~ , e 

aIncludes compacts, subcompacts and minicompacts. 

b~verage weight, largest subclass in class. 

C4-passenger 

d5-pas senger 

e6-passenger 

Sources: 

Marketing and Mobility hnel Report (1977), Interagency Task Force on Motor 
Vehicle Goals Beyond 1980, and Joseph M. Callahan, 1981-'84 Cars, Auto- 
motive Industries, pp. 29-30 (June 1, 1977). 

Leschly, Kim, ~ C e ~ a r i o  Generation, Jet Propulsion Laboratory, Hybrid Vehicle 
Potential Assessment Task, pp. 18-21 (November 1, 1978). 

Taylor, Theodore, hssenger Automobile Weight Projections, 1983-1986, A U ~ O -  
motive Fuel Economy Contractors' Coordination Meeting Summary Report, U.S. 
Department of Transportation, National Highway Traffic Safety Administration, 
p. 111-1-23 (December 11-13, 1978). . 




