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ABSTRACT 

One s t r a t e g y  f o r  reducing petroleum imports is t o  use e l e c t r i c  c a r s  
i n  place of convent ional  veh i c l e s .  This paper examines obs t ac l e s  which 
e l e c t r i c  c a r s  a r e  l i k e l y  t o .  encounter i n  a t tempting t o  pene t r a t e  a  key 
segment of the  passenger ca r  market, namely, the  f l e e t  market. A f l e e t .  
is here  def ined a s  a  group of c a r s  operated by a  corpora t ion  o r  a  govern- 
ment agency. The primary d a t a  source is  a  ques t i onna i r e  t h a t  was d i s t r i -  
buted t o  f l e e t  o p e r a t o r s  by the  Bobit Publ i sh ing  Company i n  t he  summer of 
1977.  S i x  s e c t o r s  of the f l e e t  market were sampled: po l i ce ,  s t a t e  and 
l o c a l  government, u t i l i t i e s ,  t a x i ,  r e n t a l ,  and bus iness .  The quest ion-  
n a i r e  was s p e c i f i c a l l y  designed to  uncover f a c t o r s  l i m i t i n g  market pene- 
t r a t i o n  of unconventional v e h i c l e s ,  a l though no at tempt  was made to  de- 
termine p r i c e  e l a s t i c i t i e s .  Emphasis is  on veh ic l e  a t t r i b u t e s  t h a t  a r e  
r e a d i l y  q u a n t i f i a b l e  and r e l a t i v e l y  p ro j ec t ab l e ,  inc lud ing  s e a t i n g  capac- 
i t y ,  range,  b a t t e r y  recharging c h a r a c t e r i s t i c s ,  a v a i l a b i l i t y  of power 
op t ions ,  and a b i l i t y  t o  use i n t e r s t a t e  highways. 
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INTRODUCTION 

Since the  o i l  embargo of  1973-74, numerous proposals  have been put 
forward to  reduce petroleum consumption i n  the  United S t a t e s .  Passenger 
c a r s  have been the  t a r g e t  of many of these  proposals  because they a r e  t he  
l a r g e s t  s i n g l e  u se r  of petroleum, accounting f o r  about 28 percent  of all 
petroleum consumed i n  t h e  United ~ t a t e s . ~  One proposal  f o r  reducing oi.1 

consumption is  t o  r ep l ace  presen t  c a r s  with c a r s  propel led by e l e c t r i c  
s t o r age  b a t t e r i e s .  The success  of t h i s  s t r a t e g y  r e q u i r e s  (1)  the  use of 
e l e c t r i c i t y  produced from nonpetroleum f u e l s  t o  charge the e l e c t r i c  ca r  
s t o r age  b a t t e r i e s ,  and (2) cap tu re  of a  s i g n i f i c a n t  share  of t he  auto- 
mobile market by e l e c t r i c  c a r s .  The purpose of t h i s  paper is to  examine 
c e r t a i n  phys ica l  c h a r a c t e r i s t i c s  of the  e l e c t r i c  c a r  (EC) which may l i m i t  
i t s  a b i l i t y  to pene t r a t e  a  key segment of the market, namely, the f l e e t  
market. 

A f l e e t  is  here def ined a s  a  group of passenger ca r s  operated by a  
corpora t ion  o r  by a  agency. I n  cons ider ing  t h e  EC, t he  f l e e t  
market is important f o r  s e v e r a l  reasons.  It is a l a r g e  market,  t y p i c a l l y  

account ing f o r  12 percent  of new c a r  s a l e s2s3  (Table  1 ) .  Also, it is 
l i k e l y  t o  d i f f e r  from the household market i n  i t s  r e a c t i o n  t o  changes i n  
v e h i c l e  p r i c e s ,  f u e l  p r i c e s ,  and o t h e r  v a r i a b l e s  a f f e c t i n g  the  d e s i r a b i l -  

' i t y  of switching from convent ional  c a r s  to  ECs. Most co rpo ra t i ons ,  un- 
l i k e  households,  can deduct v e h i c l e  c o s t s  from t h e i r  t axab le  income; 
t h e r e f o r e ,  a  given c o s t  i nc rease  has a  smaller  impact on t h e i r  a f t e r - t a x  
income. Also, corpora t ions  o f t e n  pass a  po r t i on  of cos t  i nc reases  on t o  
customers v i a  higher  p r i ce s .  Although these  i n f luences  a r e  mi t iga ted  by 
competi t ive p re s su re s ,  corpora t ions  s t i l l  approach v e h i c l e  s e l e c t i o n  wi th  
a  pe r spec t ive  d i f f e r e n t  from tha t  of households. 

- -- - - - - -- - 

Table 1 
United S t a t e s  Passenger Car R e g i s t r a t i o n s  and 

R e t a i l  S a l e s ,  To ta l  Versus F l e e t s  With LO o r  More Cars 

Thousands of 
domestic & 

Thousands of F l e e t  share  imported F l e e t  share  
Calendar r e g i s t r a t i o n s  of r e t a i l  sales o E 

Year To ta l  F l e e t  r e g i s t r a t i o n s ,  % .  Tota l  F l e e t  s a l e s ,  % 



Perhaps the  most important reason f o r  examining the  f l e e t  market is  
because of i t s  va lue  a s  an EC test market. The U.S. Department of Energy 
i s  c u r r e n t l y  making ex t ens ive  use of f l e e t s  a s  a  proving ground f o r  elec- 
t r i c   vehicle^.^ F l e e t s  provide a  good t e s t  market because of a  number of 
f l e e t  ope ra to r  c h a r a c t e r i s t i c s :  

' 1. Managerial and f i s c a l  resources  which permit acceptance of some 
of the r i s k  a s soc i a t ed  wi th  t e s t i n g  new technology. 

2. Bulk buying p r a c t i c e s ,  which enable  a  f l e d g l i n g  EC manufacturer 
t o  concent ra te  on a  l i m i t e d  product l i n e  and a  small  number of customers. 

3 .  Consc ien t ious .  maintenance and record keeping. 
4. The a b i l i t y  to  a s s i g n  c e r t a i n  veh ic l e s  t o  less demanding tasks .  
5. Rapid mileage accumulation and high product v i s i b i l i t y .  

. . 

RESEARCH TARGETS 

The market sha re  of a  s p e c i f i c  veh i c l e  is  determined by a  l a r g e  num- 
be r  of veh i c l e  a t t r i b u t e s  t h a t  he lp  de f ine  trade-off parameters consid- 
ered by purchasers  when choosing among a l t e r n a t i v e  veh ic l e s .  A system of 
t rade-off  parameters adapted from the l i t e r a t u r e  is  presented i n  Table 
2.5 Shown wi th  each parameter a r e  a  number of v e h i c l e  a t t r i b u t e s  of 
i n t e r e s t  t o  f l e e t  ope ra to r s .  

It is p o s s i b l e  t o  perform a s tudy i n  which f l e e t  o p e r a t o r s  speci.fy 
t h e i r  r e l a t i v e  preferences  f o r  var ious  veh ic l e  a t t r i b u t e s .  Such s t u d i e s  
have been made on households,  using focus group d i scus s ions  and con jo in t  

measurement a n a l y ~ i s . ~  The research  descr ibed i n  t h i s  paper has not yet  
reached t h i s  l e v e l  of development. The f i nd ings  a r e  l i m i t e d  t o  informa- 
t i o n  t h a t  could be c o l l e c t e d  by a  f i r s t - p a s s  mailed survey of f l e e t  op- 
e r a t o r s .  The r e sea rch  p lan  was t o  s t a r t  with s imple techniques and t o  
i nco rpo ra t e  more complex and comprehensive ones a s  more is  learned about 
t he  f l e e t  market. 

The use of a  mailed survey l imi t ed  the s tudy to  a t t r i b u t e s  t h a t  lend 
themselves t o  a  q u e s t i o n n a i r e  format.  For i n s t ance ,  i t  i s  easy t o  formu- 

l a t e  a  ques t i on  regard ing  the  minimum number nf s e a t s  a f l e e t  opera tor  
cons iders  accep tab l e  i n  a  v e h i c l e ,  but is d i f f i c u l t  to  f o r m ~ ~ l n t c  qucs- 
t i o n s  dea l ing  wi th  veh ic l e '  a t t r i b u t e s  such a s  g r a d e a b i l i t y  ( i . e . ,  the 
speed t h a t  can be maintained on a  h i l l  of a  given s t eepnes s ) ,  comfort,  o r  
c r a s h  avoidance. The problem is these  a t t r i b u t e s  a r e  e i t h e r  i n h e r e n t l y  
d i f f i c u l t  t o  quan t i fy ,  o r  respondents a r e  not conversant about them. 

Although the  s tudy  was l imi ted  tn r ~ a d i l y  q u a n t i f i s b l c  f a c t o r 3  , th e  

l i s t  of a t t r i b u t e s  was s t i l l  too long f o r  a  s i n g l e  ques t i onna i r e .  S ince  
t h e  p r i n c i p a l  use of. the  da t a  would be i n  making p r o j e c t i o n s ,  the deci- 
s i o n  was t o  concen t r a t e  on t h e  a t t r i b u t e s  whose f u t u r e  va lues  were deemed 
most p r e d i c t a b l e .  This  e l imina ted  c o s t  da t a  because f u t u r e  c o s t s  a r e  

s u b j e c t  t o  many unknowns, inc lud ing  government subsidy p o l i c i  ea and * 
economies of s c a l e .  

* 
Data on f l e e t  ope ra to r  t rade-of fs  between p r i c e  and o the r  veh i c l e  a t -  

t r i b u w s  have become a v a i l a b l e  v i a  a  second ques t i onna i r e ,  but  t he  infor-  
mation has not y e t  been t abu la t ed .  



Table 2 

Trade-off Parameters and Associated Vehicle  
A t t r i b u t e s  of I n t e r e s t  t o  F l e e t  Operators  

Parameter Vehicle  A t t r i b u t e s  

Cost Life-cycle  c o s t  
Purchase p r i c e  
Depreciat ion c o s t  
Maintenance cos t  
Fuel  c o s t  
Insurance cos t  

Func t iona l i t y  

Amenity 

Sa fe ty  

Sea t ing  capac i ty  
Trunk capac i ty  
Range 
Refueling c h a r a c t e r i s t i c s  

Acce le ra t ion  . 

Speed 
Gradeab i l i t y  
A v a i l a b i l i t y  of power op t ions  
R e l i a b i l i t y  
Durab i l i t y  

Comfort 
S ty l ing  
D r i v a b i l i t y  
Image 

Crash avoidance 
Crashworthiness 
Nonoperating s a f e t y  

S o c i a l  c o s t  
Resource consumption , mpg or  milk# 

Emissions A b i l i t y  to  meet f e d e r a l ,  s t a t e ,  

Nn i 'se and l o c a l  r e g u l a t i o n s  
-. ,-m- ...-- 

Table 3 shows the  r e s u l t s  of s o r t i n g  t he  a t t r i b u t e s  according t o  t he  

above two c r i t e r i a .  Grouping on the  bas i s  of ease of q u a n t i f i c a t i o n  and 
perceived a b i l i t y  t o  p r o j e c t  EC a t t r i b u t e s  brought toge ther  h igh -p r io r i t y  
a t t r i b u t e s  f o r  i n c l u s i o n  i n  t he  f i r s t - p a s s  ques t i onna i r e .  The highest-  
p r i o r i t y  a t t r i b u t e s  a r e  i d e n t i f i e d  a s  primary t a r g e t s .  The lower-prior- 
i t y  a t t r i b u t e s  a r e  i d e n t i f i e d  a s  secondary o r  t e r t i a r y  t a r g e t s .  



Table 3 
Targe t ing  Vehic le  A t t r i b u t e s  on Basis  of Ease of Q u a n t i f i c a t i o n  

and A b i l i t y  t o  P r o j e c t  Re la t i ve  A t t r i b u t e s  of E l e c t r i c  Cars 

High 

A b i l i t y  t o  
quancif  y 
preferences  
of f l e e t  
o p e r a t o r s  

Secondary t a r g e t s :  
Purchase p r i c e  
L i f  e-cycle cos t  
Deprec ia t ion  cos t  
Maintenance cos t  

Fue l  c o s t  
Insurance  c o s t  
K e l i a b i l i t y  

D u r a b i l i t y  

T e r t i a r y  t a r g e t s :  

S a f e t y  a t t r i b u t e s  
Amenity a t t r i b u t e s  

Primary t a r g e t s :  
Sea t ing  capac i ty  
Range 
Refuel ing c h a r a c t e r i s  t i c s  
A v a i l a b i l i t y  of power opt ions 

- -- . 

Secondary t a r g e t s :  
Trunk capac i ty  . 

Accelera t ion  
Speed 
Gradeab i l i t y  
S o c i a l  c o s t  a t  t r i b u t e s  

Low High 

A b i l i t y  to  determine 
r e l a t i v e  advantageldisadvantage 
of EC i n  mid-1980s 

SUKVEY TNSTRl-MENT 

A ques t ionna i r e  ( s e e  Appendix) r e f l e c t i n g  the Table 3 p r i o r i t i e s  was 
developed f o r  d i s t r i b u t i o n  t o  f l e e t  ope ra to r s .  A t t r i b u t e s  i d e n t i f i e d  a s  
primary t a r g e t s  were t r e a t e d  i n  a  way t h a t  allowed d i r e c t  q u a n t i f i c a t i o n .  
This  d i r e c t  q u a n t i f i c a t i o n  is demonstrated by the  t reatment  of the  range 
a t t r i b u t e ,  where respondents  were asked to  ass ign  t h e i r  veh i c l c s  to spe- 
c i f i c  c a t e g o r i e s  (e .g . ,  0-50 mi les .  e t c . ) .  Most nf t he  a t t r i b u t e c  idcn- 
t i f i e d  a s  secondary t a r g e t s  were quan t i f i ed  i n d i r e c t l y .  For i n s t ance ,  
respondents  were not  asked t o  spec i fy  requi red  a c c e l e r a t i o n  (e.g. ,  
seconds needed to  a c c e l e r a t e  from 0-48 km/h), speed, and g r a d e a b i l i t y ,  
bu t  they were asked what percent  of t h e i r  veh i c l e s  needed t o  use i n t e r -  
s t a t e  highways. Responses t o  t h i s  ques t ion  prnvide au Indirecr:  measure 
of  needs f o r  a c c e l e r a t i o n ,  speed, and g r a d e a b i l i t y  because a  v e h i c l e  

using an  i n t e r s t a t e  highway has s p e c i f i c  requirements  f o r  t he se  
7 a t t r i b u t e s .  



The survey was d i s t r i b u t e d  by the Bobit Publ i sh ing  Company i n  August 
1977, with a  p a r t i a l  resample i n  January 1978. Rec ip ien ts  were sub- 
s c r i b e r s  of Bobi t ' s  Automotive F l e e t  magazine, p lus  a d d i t i o n a l  persons 
included t o  ensure coverage of c e r t a i n  s e c t o r s  of t he  f l e e t  market. The 
s e c t o r s  were def ined t o  be compatible with e x i s t i n g  da t a  a v a i l a b l e  from 
Bobit .  The sample is  not a  s t a t i s t i c a l l y  designed p r o b a b i l i t y  sample 
because of the  lack  of a  r e l i a b l e  f l e e t  census conta in ing  such va r i ab l e s  
a s  the  r eg iona l  l o c a t i o n  and s i z e  d i s t r i b u t i o n  of a l l  f l e e t s .  Table  4 
shows response r a t e s  per s e c t o r  and est imated sampling r a t e s ,  computed 
wi th  t he  a i d  of publ ished Bobit data .3  

SURVEY RESULTS AND USES 

Complete survey r e s u l t s  a r e  a v a i l a b l e  i n  a  r epo r t  prepared by Brook- 
haven Nat ional  Laboratory f o r  the  U.S. Department of ~ n e r ~ ~ . ~  Table 5  
shows r e s u l t s  covering a l l  t he  a t t r i b u t e s  s e l e c t e d  a s  primary t a r g e t s .  
I n  genera l  t h e r e  is g r e a t  v a r i a b i l i t y  among the s e c t o r s ,  though they tend 
t o  f a l l  i n t o  groups; f o r  i n s t ance ,  the  government.and u t i l i t y  s e c t o r s  
d i s p l a y  s i m i l a r i t i e s .  

What do t h e  survey d a t a  imply f o r  the  e l e c t r i c  ca r?  The primary 
va lue  of the da ta  is  t h a t  they can be used to  e s t ima te  upper bounds on 
the  market pene t r a t i on  of an EC wi th  given phys ica l  a t t r i b u t e s .  For 
i n s t a n c e ,  Table 5  shows t h a t  17 percent  of the c a r s  i n  the  survey sample 
need only two s e a t s ,  wi th  t he  remaining c a r s  needing t h r e e  o r  more s e a t s  
t o  f u l f i l l  t h e i r  veh i c l e  missions.  The. impl ica t ion  i s  t h a t  any EC having 

only two s e a t s  could ob t a in  a t  bes t  a  17 percent  share  of the f l e e t  mar- 
k e t .  This  would hold r ega rd l e s s  of i t s  o t h e r  phys ica l  a t t r i b u t e s ,  a l -  
though i t  could be argued t h a t  t h i s  might not be t r u e  i f  the  EC were to  
have some very . g r e a t  . advantage over o the r  veh i c l e s  i n  terms of c e r t a i n  - 

Table 4 
Response Rate  and Car Sampling Rate by Market Sec to r  

Cars i n  U .S. Cars i n  sample Car 
Market Ques t ionna i res  Responses Response ( thousands) ,  ( thousands)  sampling 
s e c t o r  s en t  received r a t e ,  % 1977a 1977 r a t e ,  % 

* . -  
P o l i c e  328 8 5 2 6 292 4 1 14 
Government b  1942 94 5 642 3 7 6 

U t i l i t y  2360 293 12 51 8 37 7 
Taxi 7  52 68 9 202 2 1 

P Rental  1050 5 6 5 38 5 36 9 
Business  6342 671 11 3067 130 4 

To ta l  12774 1267 10 51 06 284 6 

b ~ t a t e  and l o c a l  non-police. 



. . - 
Table 5 

Sumrary of Survey Ista 

(per- af cars) 

Govern A l l  

b l i c e  lnenta Utility 'hi Rental Business Sectors 

Needs only 2 seats 

Needs a r q  of: 
Less than 80 Ian (50 mi) 
Less than 161 Ian (100 mi) 
less than 241 lan (150 mi) 

without options: 
Ammtic trammlssion 
lkwer steerire 
Fmwkakes 
Air corrditionirlg 

Available kr  lorg re fue l i s  (8 h 
at central location) 

Not needing high performame 
(interstate highway capabilities) 

Available fQr h a g  refuelirg - and 
not needirg high performance 

'State a d  local norrpolloe. 

phys i ca l  a t t r i b u t e s  o t h e r  than sea t ing .  The 17 percent  f i g u r e  t he re fo re  
d e f i n e s  an " a p p l i c a b i l i t y  r a t e "  f o r  a two-seat v e h i c l e  whose phys ica l  a t -  
t r i b u t e s  a r e  otherwise the  same a s ,  nr si ipcr ior  t o ,  those of o thc r  ca r s .  
It d i f f e r s  from an e s t ima te  of market pene t r a t i on  r a t e  i n  t h a t  it does 
not  t ake  i n t o  account the  e f f e c t  of veh i c l e  cos t .  From the da t a  i n  Table 
4, a 17 percent  market sha re  is  est imated to  r ep re sen t  870,000 c a r s  (0.17 
x 5,106,000) i n  t he  f l e e t  s e c t o r s  covered by the survey. Assuming t h a t  

t he se  v e h i c l e s  spend an average of 3 years  i n  f  1 c e t  s e r v i ~ e , ~  t h i s  corre-  
sponds to  a s a l e s  volume of 290,000 c a r s  per year .  

I n  judging which a t t r i b u t e s  a r e  most r e s t r i c t i v e  of EC a p p l i c a b i l -  
i t y ,  i t  is  h e l p f u l  t o  examine the a t t r i b u t e s  of c u r r e n t l y  a v a i l a b l e  ECs. 
These a r e  shown i n  Table  6,  a long with those of a l a t e  model convent ional  
c a r .  The Dodgc Omni was chosen f o r  cumparPson because it Was as- 
sumed t o  be r e p r e s e n t a t i v e  of the type of petrolcum-fileled c a r  agaiu6L 
which ECs would compete i n  t he  mid-1980s, t he  e a r l i e s t  p o s s i b l e  d a t e  f o r  
l a rge - sca l e  EC product ion.  This  is  not t o  say t h a t  the  a t t r i b u t e s  of 

e i t h e r  ECs o r  convent ional  c a r s  w i l l  be s t a t i c .  On the  con t r a ry ,  it  is 
reasonable  t o  assume t h a t  the  a t t r i b u t e s  of ECs w i l l  improve both i n  ab- 
s o l u t e  terms and i n  comparison wi th  those of convent iona l  ca r s .  The 
p o i n t  of t he  p re sen t  a n a l y s i s  is t o  show where improvement is most 
needed. 



Table 6  
P re sen t  S t a t u s  of E l e c t r i c  Car A t t r i b u t e s  and 

Like ly  A t t r i b u t e s  of Mid-1980s Conventional Car 

E l e c t r i c  

EC 1 (EVA EC 2 (SCT Conventional 
Change-of-Pace) R-1 E l e c t r i c )  (1979 Dodge 

Omni ) 
- - - - 

Primary t a r g e t s :  
Sea t ing  capac i ty  4  2  4  
Range (SAE J227a,C) 50km(31mi) 71km(44mi) 500km(3001ni)~ 
Refuel  time (80% discharge)  8h 8h 0. l h  
A v a i l a b i l i t y  of op t ions :  

Automatic t ransmiss ion  Yes no Yes 
Power s t e e r i n g  no no Yes 
Power brakes no no Yes 
A i r  condi t ion ing  no no Yes 

Se lec ted  secondary t a r g e t s :  
Acce le ra t ion ,  0-48 km/h 11s 10s 4 s  
Speed: Cru is ing  71km/h(44mph) 71km/h(44mph) >89km/h(>55mph) 

Maximum 90km/h(56mph) 97km/h(60mph) 146km/h(91mph) 
Gradeab i l i t y  (10% grade)  24km/h(15mph) 35km/h(22mph) 89km/h(55mph)a 

, 

From Table 5  and 6 ,  i t  appears  t h a t  the a p p l i c a b i l i t y  of EC. 1 i s  
most cons t ra ined  by i t s  range, i n  t h a t  one percent  o r  l e s s  of the  sample 
veh ic l e s  had range needs wi th in  EC 1's expressed c a p a b i l i t y  of 50 km (31 
mi). EC 2  i s  i n  t he  same s i t u a t i o n  with respec t  t o  range, but  is  a l s o  
held i n  check by i t s  l a ck  of an automatic t ransmiss ion .  I f  these ba r r i -  
e r s  were e l imina ted ,  the  next obs t ac l e s  t o  l i m i t  the  a p p l i c a b i l i t y  of t he  
two E C s  would l i k e l y  be t h e i r  l ack  of power s t e e r i n g  and power brakes,  
a l though these  f a c t o r s  a r e  much l e s s  r e s t r i c t i v e  i n  c e r t a i n  market sec- 
t o r s .  When examined s i n g l y ,  the l e a s t  r e s t r i c t i v e  EC a t t r i b u t e s  appear 

t o  be t h e i r  r e f u e l i n g  c h a r a c t e r i s t i c s  and t h e i r  i n a b i l i t y  t o  use i n t e r -  
s t a t e  highways ( t h i s  i n a b i l i t y  is  deduced from the  Table 6  d a t a  on accel- 
e r a t i o n ,  speed, and g r a d e a b i l i t y ) .  This  information i s  summarized i n  
Table 7. Note t h a t ,  a s i d e  from the p o s s i b i l i t y  of a  c o n s t r a i n t  a r i s i n g  
from s e a t i n g  capac i ty ,  t he  convent ional  c a r  appears  t o  have unconstrained 
a p p l i c a b i l i t y .  

A more conc lus ive  way of e s t ima t ing  a p p l i c a b i l i t y  r a t e s  is t o  com- 
pare  a  p a r t i c u l a r  v e h i c l e ' s  f u l l  s e t  of a t t r i b u t e s  with the needs of a  
p a r t i c u l a r  respondent.  An a p p l i c a b i l i t y  r a t e  can thus be found t o r  each 
respondent.  An a p p l i c a b i l i t y  r a t e  f o r  each market s e c t o r  can then be 
found by tak ing  a  vehicle-weighted average of the r a t e s  f o r  the  ind i -  
v idua l  respondents .  



Table 7 
Ranking of App l i cab i l i t y  Cons t r a in t s  

Maximum a p p l i c a b i l i t y  percent  
when c o n s t r a i n t s  app l i ed  s i n g l y  

Cons t r a in t s  EC 1 EC 2  

Range (80 km ((50 mi) 1 1 
Manual t ransmiss ion  --- 1 
No power s t e e r i n g  6 6 
No power brakes 9 9 
2-seat capac i ty  --- 17 
No a i r  condi t ion ing  18 18 
Unable t o  use i n t e r s t a t e s  2 1 21 
8-hour r e f u e l i n g  2  8  28 

When t h i s  is done f o r  EC 1 and EC 2, a p p l i c a b i l i t y  r a t e s  of about 
one-tenth of one percent  emerge. However, t o  d a t e  t h i s  has been done 
only  under t he  p e s s i m i s t i c  assumption t h a t  t he re  i s  no c o r r e l a t i o n  be- 

tween t h e  a t t r i b u t e s  needed f o r  a p a r t i c u l a r  v e h i c l e  mission.  To i l l u -  
s t r a t e ,  assume a  f l e e t  ope ra to r  ind ica ted  t h a t  10 percent  of h i s  o r  her  

c a r s  need l e s s  than a  80 ,km (50 mi) range and t h a t  20 percent  need only 
two s e a t s .  The a p p l i c a b i l i t y  e s t ima te s  compiled t o  da t e  have assumed no 
c o r r e l a t i o n  between s e a t i n g  capac i ty  needs and range needs. That is ,  as- 
suming t h a t  one i s  eva lua t ing  an EC with a  range of 80 km (50 mi) and two 
s e a t s ,  t h e  c a l c u l a t e d  a p p l i c a b i l i t y  r a t e  f o r  the above respondent would 
be 2  percent  (0.1x0.2 = 0.02).  The t r u e  s i t u a t i o n  may be t h a t  t he re  is  
high  c o r r e l a t i o n  between s e a t i n g  capac i ty  needs and range needs, such 
t h a t  a l l  of t h i s  respondent ' s  c a r s  t h a t  need only 80 km (50 mi) range al- 
s o  need only two s e a t s .  I n  t h a t  case ,  the  a p p l i c a b i l i t y  r a t e  f o r  t h i s  
respondent would be 10 percent  (0.1x1.0 = 0.1).  

SUMMARY 

I f  the  EC i s  to play an important r o l e  i n  reducing petroleum con- 
sumption, i t  must o b t a i n  a  s i g n i f i c a n t  share  of t h e  automobile market. 
w i t h i n  the  automobile market,  the  f l e e t  market is an important segment 
because of i ts  s i z e ,  unique mot iva t ions ,  and a t t r a c t i v e n e s s  a s  an EC t e s t  

market. A l a r g e  number of veh i c l e  a t t r i b u t e s  w i l l  u l t i m a t e l y  determine 
the  market pene t r a t i on  of E C s  i n  the  f l e e t  market. This  paper has a t -  
tempted to  i l l umina t e  the  e f f e c t  t h a t  some of the more q u a n t i f i a b l e  and 
p r o j e c t a b l e  a t t r i b u t e s  can have on the market success  of t h e  EC. 

The g r e a t e s t  c o n s t r a i n t s  on the  f l e e t  market a p p l i c a b i l i t y  of cur- 
r e n t l y  a v a i l a b l e  ECs appear  t o  be t h e i r  range l i m i t a t i o n s  and t h e i r  l a ck  
of power op t ions .  The i r  l e a s t  cons t r a in ing  a t t r i b u t e s ,  among those ex- 
amined, appear  t o  be t h e i r  need f o r  lengthy recharging and t h e i r  presumed 
i n a b i l i t y  t o  use i n t e r s t a t e  highways, but even these  would l i m i t  ECs to  a  



minor i ty  share  of the f l e e t  market. Comparison of a l l  a t t r i b u t e s  of 

p resen t  ECs with t h e  needs of sampled f l e e t  ope ra to r s ,  a l b e i t  under pes- 
s i m i s t i c  assumptions,  shows est imated EC a p p l i c a b i l i t y  r a t e s  to  be negl i -  
g i  b l e  . 
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APPENDIX: BOBIT QUESTIONNAIRE 

LOCATION AND TYPE OF FLEET 

The ques t i ons  on t h i s  page a r e  not intended to  i d e n t i f y  s p e c i f i c  
respondents ,  but  r a t h e r  w i l l  be used t o  d i v i d e  respondents i n t o  gene ra l  
groups. A l l  responses  a r e  considered c o n f i d e n t i a l .  With these  t h ings  i n  
mind, you would g r e a t l y  a s s i s t  us  by p lac ing  a  check mark next t o  your 
market s e c t o r  and by record ing  your l oca t ion  and f l e e t  type (owned or  
l ea sed ) .  

I .  MARKET SECTOR: 

S t a t e  Government 
P o l i c e  
Non P o l i c e  

Local Government 
P o l i c e  
Non P o l i c e  

U t i l i t y  

Taxi 
Auto Rental 
Business F l e e t  ( 2 5  v e h i c l e s  or  more) 

Business F l e e t  (4-24 v e h i c l e s )  
S t a t e :  Ci ty:  

Management : 
~ e ; c e n t  of v e h i c l e s  owned = , l e a sed  = 

HISTORICAL INFORMATION 

I n  a d d i t i o n  t o  knowing the composition of your f l e e t  a s  it e x i s t s  
today, i t  i s  important  f o r  us t o  know how t h i s  composition has changed 
over  the years  t o  enable  us  to  i d e n t i f y  h i s t o r i c a l  t re i lds .  P lease  indi-  
c a t e  i n  t he  t a b l e s  below ( i n  abso lu t e  numbers) the purchases made f o r  the  
f l e e t  and the  composition of the f l e e t  f o r  the years  1966 through 1976. 

! 

Table of Purchases  

Small Cars Mcdium Cars Light   truck^ 

1966 



Table of F l e e t  Composition 

Small  Cars Medium Cars Large Cars L igh t  Trucks 

QUESTIONNAIRE - FLEET OPERATOR 

1. Rate the fol lowing c r i t e r i a  f o r  your automobile purchases on a s c a l e  
of 1 t o  5 ,  5 ,being the  most 'important: ( c i r c l e  answer) 

Purchase P r i c e  1 
Resale  Value ( a s  % of o r i g i n a l  c o s t )  1 
Maintenance Costs  1 
Life-Cycle Cost 1 

R e l i a b i l i t y  (day by day) .1 

Running Li fe t ime 1 
Trad i t i on  ( i . e . ,  pas t  experience)  1 
Gas Mileage 1 
Other ( s p e c i f y )  1 

NOTE: P l ea se  answer ques t i ons  2 through 10 i n  terms 
c a t e g o r i e s  def ined i n  ques t i on  2. 

each of the  s i z e  

2.  How many v e h i c l e s  do you have i n  t he  fol lowing c a t e g o r i e s :  

Passenger Car - Small . ( e . g .  Gremlin, Vega, Mustang 11, and 
o t h e r s  weighing l e s s  than 3050 l b s  . ) 

- Medium (e.g. Granada, Maverick, Aspen, Volare ,  
Hornet, Skylark 6, Nova, Omega, 
Ventura,  Pacer and o t h e r s  weighing 
3050-3500 l b s .  ) 

- Large (e.g.  Skylark 8 ,  Monaco, Fury, Matador, 
Chevel le ,  Century, Cu t l a s s ,  LeMans , 
LTD 11, Cougar, and o t h e r s  weighing 
more than 3500 l b s  .) 

Light  Truck - Pick  Up 
- Van 



3 .  Which of the fol lowing power op t ions  would you t y p i c a l l y  (more than 
ha l f  t h e  t i m e )  spec i fy  f o r  your veh ic l e s :  ( c i r c l e  answer) 

Small 'Car  Medium Car Large Car Light  Truck 

- Automatic Transmission Yes No Yes. No Yes No Yes No 

- Power S t e e r i n g  Yes No Yes No Yes No Yes No 

- Power Brakes Yes No Yes No Yes No Yes No 

- A i r  Condit ioning Yes No Yes No Yes No Yes No 

- Radio Yes No Yes No Yes No Yes No 

- T r a i l e r  Towing o p t i o n s  Yes No Yes No Yes No Yes No 

- Other ( s p e c i f y )  Yes No Yes No Yes No Yes No 

4. Is t h e  presen t  a v a i l a b i l i t y  of d i e s e l  f u e l  s u f f i c i e n t  f o r  you to  

cons ider  us ing  d i e s e l  power, i f  it were a v a i l a b l e  a s  an op t ion  i n  
t h e  models you c u r r e n t l y  use? ( c i r c l e  answer) 

Small Car Yes No 
Med i .nm Car Yes No 
Large Car Yca No 

Light  Truck Yes No 

5. NOTE: A s  of now e l e c t r i c  v e h i c l e s  have a  l i m i t e d  c r u i s i n g  range, 
a f t e r  which an e i g h t  hour recharge period i s  t y p i c a l l y  required.  
The purpose of t h i s  ques t i on  is  t o  determine on the  b a s i s  d r i v i n g  
range on ly ,  t he  s u i t a b i l i t y  of the e l e c t r l c  car tn automobile 
f l e e t s  . 
On any given day a  veh ic l e  s e l ec t ed  f o r  your f l e e t  must be capable 
of d r i v i n g  a t  l e a s t :  ( c i r c l e  answer) 

Small Car ( a )  0-50 mi l e s  (b)  50-100 mi l e s  
( c )  100-150 mi l e s  (d )  more than 150 mi les  

Medium Car ( a )  0-50 mi l e s  ( b )  50-100 mi l e s  
( c )  100-150 mi les  ( d )  more than 150 m i l e s '  

Large Cai (a) 0-50 mi les  (b) 50-100 ml l e s  
(c) 100-150 miles (d) more than 150 miles  

~ i g h t  Truck (a) 0-50 mi l e s  (b)  50-100 mi l e s  
( c )  100-150 mi les  (d )  more than 150 mi les  

6 .  What percentage of your ca r s  si t  i d l e  f o r  e igh t  consecut ive hours o r  
more a t  a  c e n t r a l  l o c a t i o n ,  dur ing  every 24 hour period ( f o r  each 
s i z e  ca tegory)?  

Small - % Large - % 

% Medium - Light  Truck - ___ % 



7. What percentage of your c a r s ,  wi th in  each s i z e  category,  do not need 
t h e  a b i l i t y  t o  a c c e l e r a t e  and c r u i s e  on i n t e r s t a t e  highways? ( F i l l  i 

number) 

Small '- ' % Large - % 

Medium - % Light  Truck - ' % 

8. What percentage of your c a r s  have both c h a r a c t e r i s t i c s  ( i . e . ,  do no t  
need i n t e r s t a t e  t r a v e l  c a p a b i l i t i e s  and s i t  f o r  8 hours o r  more a t  a 
c e n t r a l  l o c a t i o n ) ,  f o r  each s i z e  category? 

Small - % Large - % 

Medium - % Light  Truck - % 

9. What percentage of your f l e e t  would be adequately served wi th  a 
v e h i c l e  capable  of s e a t i n g  only two ( 2 )  passengers? 

Small - % Large - % 

Medium - % Light  Truck - % 

10. What is  the  minimum number of a d u l t  passengers t h a t  you would expect 
your v e h i c l e s  t o  be a b l e  t o  ca r ry?  

Small - 
Medium - 

Large - 
Light  Truck - 

11. What i s  t he  es t imated  number of miles d r iven  per year  by your 
average v e h i c l e ?  

Answer - 

12. How do you s e l e c t  t h e  engine s i z e  you o rde r  f o r  your v e h i c l e s ?  
(e .g . ,  always take  s tandard equipment, always V 8  engines ,  e t c . )  

-- 

( 

13. How do you dec ide  t o  d i spose  'of  a veh i c l e?  (e.g., accumulated 
mileage, v e h i c l e  age, e t c . )  ( p l ea se  spec i fy  an amount) 

14. Are your purchases o r  l e a s e s  r e s t r i c t e d  a t  a l l  by any s p e c i a l  
c o n t r a c t u a l  arrangements? ( c i r c l e  answer) Yes No 

T f  sn, hnw? 


