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Frs reword 

T h i s  mid-year i ssue has several  new features.  Fi r s t ,  the  allocation 

of y e a r l y  MPG changes i s  now d i v i d e d  among e i g  t actions rather t h a n  the 

four  that. have e x i s t e d  i n  t h e  ORNL reports Q Y ~ T  the  past  f e w  years, The 

allocation i s  done f o r  autos f o r  1984 (Table 41, for 1983 (Tab le  and 

f a r  each year  from 1978 t h r o u g h  1984 (Table 6) The allocation i s  a l s o  

done for  trucks for 1984 (Table 26>, for 983 ( T a b l e  2 7 ) ,  and for  each 

year 1978 through 1984 (Table 2M), To I l l u s t r a t e  the greater detaa' l  

esai s new a1 l o c a t i  n rnetkiod provides, the allocation f o r  t he  I980 MPG 

change i n  cars and l ight  trucks i s  shown below us ing  t h e  ol 

r n ~ ~ ~ o ~  : 

A I  1 acala'on o f  

Hutomobi l e s  L i g h t  t r u c k s  

Old method New methad Old method Mew method 
- ___l_..__-ll.l- 

Sa les  s h i f t  (0 .29 )  (0.24) (0,243 ( 0 . 2 3 )  

Between classes 
H i  t h l  n cl asses 

-4.09 
Q"36 

4 . 1 3  
0.37 

0,18 
0.06 

0.29 
4 , 0 6  

8.55 (0" 7 8 )  (0.05) Nameplate 
i nt roduc t i  ofis and 
i sconti n u a t i  ons 

.06 

NA 
NA 

0.61 
0.09 

HA 
NA 

Model improvement 
( C s n f i  yurat ion 
i safornat i on 1 

1.26 (1,281 1 - 7 1  (1.62) 

Imp ro veme n t 
Sales s h i f t  
Introduction 
Di scont i n u a t i  on 

NA 
NA 
MA 
NA 

1.04 
0.85 
0.08 
0,UP 

1*18 
0,12 
0.31 
0.01. 

A 
NA 

A 
A 

Total 2,09 1*&9 1.89 
*. Numbers in parentheses are renunterati ons o f  a ther  numbers 

v i  i 
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Using l i g h t  t r u c k s  as an exaii ipleg note t h a t  what  used t o  he ca l l ed  

"model improvement" i s  DJW c a l l e d  " c o n f i g u r a t i o n  i n f o r m a t i o n "  and t h a t  

c o n f i  gusat ian  e f f i  c i  ency improvements are t h e  most impor tan t  i t m  ( 1.18 

o u t  o f  1.62 MPG change) whi 1 e conf i g u r a t i  on i n t  r o d u c t i  ons arc t,he second 

most important i t e m  (0.31 g u t  o f  1.62). Ihus, d i v i d i n g  the  mode; i m -  

provement a c t i  on i n t o  fou I" cornponefits a1 1 ows a b e t t e r  understdndi ng o f  

what ac t ions  l ead  t o  t h e  MPG change, 

- 

As can be seen i n  Tab le  5, t h e r e  was only a 0.21. MPG gain f o r  new 

autos i n  1984 and four o f  the e i g h t  a c t i o n s  worked a g a i n s t  t h i s  m a l 1  

pasi  t i ve improvement e These were b e t w e a  C1 ass Shi  P t s  (-0. l o ) ,  

Conf igu ra t i on  E f f i c i e n c y  Improvemcnt ( . -0 .13 ) ,  Corefi gu ra t i on  I n t r o d u c t i o n  

(+.02), and Model I n t r o d u c t i o q  (-0.03). 

Second, t h e  use o f  engi ne-transmi ss ion  d e t a i  1 i n  estimat-l' nq MPG has 

been added t o  t h e  l i g h t  t r u c k  MPG ~ s t i m a t e s  f a r  1983 and 1984 model 

years. This engine-transmission d e t a i l  was added f o r  autos  far the  

f i r s t  t ime i n  the  February 1983 report., The d i f f e r e n c e s  t h a t  rersulted 

f o r  l i g h t  t r u c k s  are as fo l l ows :  

year O I ~  es t ima t ing  New e s t  i mat i n y NHTSA 
met hod zethod e s t i n a t e  

1983 2 1  - 4  
1984 NA 

m . 5 1  20.8 
19.69 20.5 

It can be seen t h a t  the new method p u l l e d  the  ORNb es t ima te  c l o s e r  

I n  1984, URNL shows a l a rge  t o  t h e  NI-ITSA est imate  f o r  model year 1983, 

d e c l i n e  i n  l i g h t  t r u c k  MPG o f  0.9, whereas t h e  NHISA est imated d e c l i n e  

v i i i  



i s  on l y  8 . 3 .  U n t i l  t h e  f i n a l  sa les  f i gu res  f o r  t h e  year  are a v a i l a b l e ,  

it will be d i f f i c u l t  t o  determine which es t imate  i s  most accurate, As 

can be seen i n  Table 28, t h e  a c t i o n  c o n t r i b u t i n g  mast t o  the li 

MPG d e c l i n e  i n  1984 I s  t h e  0.91 MPG c o n t r i b u t i o n  by e f f i c i e n c y  improve- 

ments. This i s  due t o  t h e  f a c t  t h a t  many c o n f i g u r a t i o n s  l o s t  I"1PG i n  

1984, For example, t h e  four-speed nianual s i x  c y l i n d e r  GMC 5-15 sinall 

pickup dropped 4 MPG between 1983 and 1984 on t h e  combined € P A  cycle. 

I t  i s  i n t e r e s t i n g  t o  no te  i n  Table 28 t h a t  t h e  0.43 MPG lost  by 

consumers s h i f t i n g  t o  l a r g e r  t rucks  was e x a c t l y  o f f - s e t  by these con- 

sumers ga in ing  0.43 MPG by s h i f t i n g  t o  more e f f i c i e n t  models w i t h i n  a 

s i z e  class- Therefore, t he  net consumer s h i f t  impact f o r  between and 

w i t h i n  c lasses was zero. 

Th i rd ,  i t  i s  becoming c l e a r  t h a t  auto and l i g h t  t r u c k  f u e l  ~ C Q ~ C W I ~  

improvements have s t a l l e d  over t h e  l a s t  two years, The OKNL est imates 

show t h a t  new auto MPG has not reached t h e  1982 l e v e l  i n  t h e  two sub- 

sequent years. But t h e  d i f f e r e n c e  i n  MPG between 1982 and 1984 i s  o n l y  

0.02, In t h e  case o f  l i g h t  t rucks ,  t he  1984 ORNL est imated HPG i s  0.76 

lower than t h a t  i n  1982. 

I: hope you f i n d  o the r  b i t s  o f  i n f o r m a t i o n  i n  t h i s  r e p o r t  t h a t  w.9'11 

prove U S ~ T U I  t o  you, 

P h i l i p  D. Pat te rson 

i x  
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Abstract I 

This issue. of the pub1 cation reports the sales,  market shares, 

estimated sales-weighted fu 1 economies, and other estimated sales- 

weighted veh-icle characterist ics o f  automobiles and l ight  trucks f o r  the 

f i r s t  s ix  months of model year 1984 and for the previous five model 

years. 

vehicles from one model year t o  the next. An improved methodology i s  

used t o  allocate the yearly MPG changes among eight components, rather 

than the four reported i n  the previous reports. 

showed an increase of 21.8% from the f i r s t  h a l f  of model year 1983. 

even m r e  s t r iking increase was observed in the sales o f  l ight  trucks: 

4%,2% from the f i r s t  half o f  model year 1983. The First  s ix  months o f  

model year 1984 acperienced a gain o f  0.21 nip9 in sales-weighted automo- 

b i l e  fuel economy. In  contrast, l ight t r ucks  experienced a loss o f  0,83 

mpy i n  fuel economy, from 20.52 mpg i n  model year 1983 t o  19.69 mpg i n  

the f i r s t  h a l f  o f  model year 1984. 

Comparisons and observations are made on the trends in these 

Sales o f  automobiles 

An 

x i i i  





Sales o f  automobiles jumped from 4,033,520 w i t s  in the first s i x  

~ ~ ~ n t h ~  af madel year  1983 LO 4,912,238 u n i t s  ?n  t h e  same period o f  mo 

yeas 1984, an increase o f  21.8%. Domestic car  sales increased by 29,QX 

froin 2,974,281 u n i t s  in the f i r s t  h a l f  o f  model year 1983 t o  3,835,694 

u n i t s  in the  same pe r iod  o f  model year  1984 whi le  t h e  sales OF imports 

only increased by Im6%+ A l t h o u g h  i m p o r t  sales increase g t h e i r  market 

share dropped from 26.3% t o  28.8%. 

C i v i c  and Prelude f r om ~ ~ i ~ i ~ ~ ~ p a c ~  t o  subcompact, the market share o f  

~ i n ~ c a ~ ~ ~ ~ ~ ~  dropped f rom 2.7% in the f i r s t  s i x  months o f  niodel year 

1983 t o  0,4% i n  t h e  f i j r s t  ha l f  o f  model year 1984. 

Due t o  the  up -s i z ing  o f  b o t h  Honda's 

Sales o f  l i g h t  trucks showed d s t r i k i n g  increase o f  42.2%, f r o m  

1,175,443 i n  %he f i r s t  s i x  m o n t h s  o f  model year  1983 t o  31,671,6 

same per-iad o f  model year 1984, Domestic light t r u c k s  exper ienced an 

increase o f  44.2% while impor ts  showed a jump o f  32,3%c Small p i c k u p  

t r u c k s  and standard v d n ~  l o s t  t h e i r  shdres t o  min i  vans, special purpose 

vehicles and standard pickup t rucks ,  The f i r s t  s i x  m o n t h s  s f  model year 

1984 experienced an increase o f  more t h a n  1,6% i n  l i g h t  t r u c k  mar 

share from the  prev ious  mdel year. Since model year  19811, it Ras 

become a ~ o n ~ i n ~ ~ ~ ~  t r e n d  f o r  t h e  l i g h t ,  t r u c k s  t o  capture a s l i g h t l y  

laryes p a r t  o f  the market than i n  t h e  previous model year, 

The first,  s i x  n t h s  o t  rnadel year 1984 experienced a ga in o f  0-21 

mpg i n  sales-weighted a ~ ~ . o ~ ~ ~ ~ ~ ~  fuel economy, f rom 26,13 mpg in inudel 

y e a r  1983 t o  26-34 Myy i n  the CtlrWnt r@yortit'2g period. The KWin 

reasons for t h i s  ga in were t h e  d i ~ ~ o n t ~ ~ ~ ~ ~ ~ , ~ a ~  o f  ess f u e l  e f f i c i e n t  

~ a m e ~ l a ~ ~ s  and a sales sh i f t  t o  more e f f i c i e n t  engine and ~ ~ ~ r ~ s ~ ~ ~ ~ ~ ~ ~  

x v  



mixes. 

economys frw 20-52 mpg i n  model year  1983 t o  19.69 apg i n  t h i s  

r e p o r t i n g  per iod.  T h i s  was largely due It0 t h e  decreased fuel economies 

i n cont inued engi ne and t ransni i  s s i  on c o n f i  gurat l i  ons. 

In  c o n t r a s t ,  l i g h t  t r u c k s  experienced a loss o f  0.83 mpg i n  fuel 

x v i  



I I n t  roduc t  i on 

Th is  p u b l i c a t i o n  r e p o r t s  t h e  sales,  market shares, est imated sales- 

weighted fuel economies and o t h e r  es t imated  sales-weighted v e h i c l e  

c h a r a c t e r i s t i c s  o f  automobiles and 1 i ght  t r u c k s  f o r  each model year. 

Comparisons and observa t ions  are made on t h e  t rends  i n  these va r iab les  

f r o m  one model yea r  t o  t h e  next. 

The d e f i n i t i o n  o f  model year  adopted i n  t h i s  r e p o r t  i s  d i f f e r e n t  

f rom t h e  model year designated by t h e  manufacturers. The "model year' '  

o f  a v e h i c l e  i s  determined by t h e  da te  when i t s  sa les  occurred. For 

example, i f  a new v e h i c l e  s o l d  i n  March 1983, i t  i s  considered a 1983 

model. However, i f  t h e  sales occurred i n  October 1983, i t  i s  a 1984 

model. Therefore, model yea r  i s  de f i ned  as t h e  p e r i o d  from October t o  

t h e  next September. For most models t h e  manufacturer 's model year  

corresponds t o  t h i  s "calendar" model year. However, a compl i c a t i  nq fac -  

t o r  i s  t h a t  more and more o f  t h e  i n t r o d u c t i o n s  en te r  t h e  market ea r l y ,  

such as two o f  t h e  manufacturers '  1984 models, Ford 's  Tempo and Mercury's 

Topaz, bo th  making t h e i r  debut i n  May 1983. However, s ince  t h e  pr imary 

i n t e n t i o n  o f  t h i s  p u b l i c a t i o n  is  t o  r e p o r t  and analyze t h e  t rends  i n  

v e h i c l e  sales,  market shares, f u e l  economies and o the r  v e h i c l e  a t t r i -  

butes, it i s  app rop r ia te  t o  compare t h e  t rends  observed i n  equ iva len t  

t ime frames. Because prev ious  issues  o f  t h i s  r e p o r t  i s  based on t h e  

manufac turers '  model year, t h e  f i g u r e s  repo r ted  i n  t h i s  issue are  

s7 i g h t l y  d i f f e r e n t  from t h e  ones repo r ted  e a r l  i e r .  

While t h e r e  a re  o the r  sources o f  new c a r  f u e l  economy est imates,  a 

unique f e a t u r e  o f  t h i s  r e p o r t  i s  t h a t  i t  prov ides  monthly est imated f u e l  

economies and o t h e r  v e h i c l e  a t t r i b u t e s ,  such as curb  weight, engine 

x v i  i 



d i  spl  acsment and i n t e r i o r  space a1 1 wei ghted by t h e  monthly vehi  e l  e 

sa les  ( r e f e r  t o  Appendix D f o r  a d e s c r i p t i o n  o f  t h e  sales-weighted 

methodology). These data are thus u s e f u l  i n  d e s c r i b i n g  and ana lyz ing  

t w n d s  i n  t h e  new v e h i c l e  f lee t .  

The reporting p e r i o d  f o r  t h i s  issue r7f t h e  report i s  t h e  f i r s t  s i x  

mcnths o f  the sirodel year  1984, frola., October 1983 t o  March 1'484. 

Comparisons made on t h e  absolute sales volume and market shares are 

based on t h e  equ iva len t  time frame, the f i r s t  s-ix months o f  model years 

1983 and 1984. Ho ever, i n  order  t o  observe  t h e  fuel economy changes, 

figures i n  t h e  f i r s t  h a l f  o f  made1 year  1984 a r e  compared t o  t h e  anes i n  

t h e  prev ious f u l l  model year.  B o t h  se ts  o f  s t a t i s t i c s ,  for t k  l f l r s t  

s i x  months o f  model year  1983 and f o r  t h e  e n t i r e  model year  1983, are 

presented. 

I n  t h e  following sect ion,  t h e  sales,  market shares and sa les-  

wei ghted fuel econoni es o f  autoinobi 1 es a r e  d i  scussed and analyzed .. 
Sec t ion  I 1  presents l i g h t - d u t y  v e h i c l e  (automobiles and l i g h t  t r u c k s )  

sa les  and sales-weighted fuel economies by make and model d u r i n g  t h i s  

r e p o r t i n g  pe r iod .  Sect ion I 1  I d i  sceisses t h e  sa l  es,  market shares and 

sa? es-wei yhted f u e l  ecanoini e s  f o r  1 i g h t  t rucks .  The aniliral t r e n d s  i n  

v e h i c l e  c h a r a c t e r i s t i c s  and t h e  changes i n  retail d i e s e l  c a r  sa les are 

i n c l u d e d  i n  Sect ion I V .  

Inc luded i n  t h e  appendices a r e  t h e  g lossa ry ,  t h e  data sources o f  

the ORNL FTPG and Market Share Data Systems, mineplates by EPA s i z e  

c lasses , methodology f o r  sa l  es-wei gh ted  est imates , and vethodol ogy for 

ana lyz i  ng  the f u e l  economy changes 

x v j  i i 



AUTOMOBILE SALES AND FUEL ~ C ~ $ ~ O ~ Y  -- 

A t o t a l  o f  4,912,238 automobi les (Table 1) were so ld  dur ing t h e  

f i r s t  s i x  months of t h e  1984 model year, 

mobile sales compared t o  the  f i r s t  s i x  months o f  t he  prev ious model year. 

O f  t he  s i x  EPW automobi 1 e s i  ze ca tegor ies  (min i  compact, subcompact, com- 

pact,  midsize,  l a rge  and two-seaters),  the two l a r g e s t  market shares f o r  

the f i r s t  s i x  months of the 1984 model year  belonged t o  mids ize  and com- 

pact  automobi les;  they accounted fo r  30.81 and 26.4% of  a l l  sales, 

r e s p e c t i v e l y  (Table 1). Th is  compares w i t h  33,3% and 18.61, respec- 

t i v e l y ,  fur  t h e  same p e r i o d  i n  the  1983 model year  (Table 3 ) .  A ~ t h o u g ~  

the  market share o f  m ids ize  automobi les remained f a i r l y  s tab le ,  a sa les  

s h i f t  occurred among m in i  compact, subcompact and compact automobi 1 es. 

Compact cars c la imed 25.4% of t h e  market which was an increase of 7.8% 

f r m  t h e  prev ious model y e a r ' s  f i g u r e  of 18.6%- 

c a r s  showed a 3.5% decrease i n  tine market share ( f rom 28.43 t o  24.9%) 

and minicompact cars  an 2.3% decrease ( f rom 2-7s t o  0,4%). This  

suggested t h a t  w i t h  ecanomi c recovery,  h i  gher d i  sgosabl e incomes, more 

$;table i n t e r e s t  ra tes ,  and t h e  s t a b i l i z i n g  o f  f u e l  p r i c e  increases, con- 

~ u t n e f s  had a s t ronger  tendency t o  purchase l a r g e r  cars. 

This  was a 21.8% Jump i n  auto- 

In con t ras t ,  subcompact 

O f  the t o t a l  sa les,  78.1% were domestic ~r domestic-sponsored auto- 

mobiles,  which was a jump o f  4.4% (from 13.7%) from t h e  same per iod  i n  

the 3.983 ~~~~~ year  (Table 3 ) ,  T h i s  was t h e  largest market share f o r  

domestic cars s ince  model yeas 198U. The market share o f  t h e  domestic 

a c t  cars jumped from 19.5% f o r  t h e  f i r s t  s i x  rrlonths i n  p rev ious  

madeli year  t o  26.6% f o r  the same pe r iod  t h i s  model year,  w h i l e  mids ize  

1 
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cars  dropped 6.2% froivl 45.U$ t o  38.8% o f  the market. 

t o  r e f l e c t  the comnb'raed e f f e c t s  o f  t h e   recover;^ o f  domestic manufac- 

t u r e r s  and v o l u n t a r y  import r e s t r a i  ntz; by Japanese manufactur2r-s. 

Ssmewhal di  f f e re rs t  t rends  we-e observed i n  impor t  car  sales. 

Although t h e  l a r g e s t  percentage ~f t h e  i n p a r t  e a r s  s o l d  was s t i l l  sub- 

coinpact cars,  i t  dropped f rom 67.4% t o  62.6% f o r  t h e  f i r s t  s i x  months of 

model yea rs  1983 and 1984, r e s p e c t i v e l y  (Table 3 ) .  Ihe marke t  Share f o r  

minizmapact i i i iposts dropped froi~i 10.1% f o r  the f i r s t  s i x  nasnths o f  model 

year  1983 t o  1.6% for the same per iod  i n  1984 model year ,  a decrease o f  

8.5%. Ho~evcr, t h i s  was l a r g e l y  due to  r e c l a s s i f i c a t i o n  o f  a u t m u b i l e s .  

'The s c a l i n g  u p  of bo th  Honda's C i v i c  and Prelude f rom minicompact t u  

subcompact w a ~ ;  considered t o  be one o f  t h e  major reasons. The most 

s t r i k i n g  change i n  market share was observed i n  m i d s i z e  impor t  cars, 

w i J h  an inc rease of 2.2% froin U,% fo r  t he  previou5 rrrodel year  p e r i o d  t o  

2,SS for  this reporting per iod.  T h i s  change was main ly  due t o  t h e  

i n t r o d u c t i o n  of t h e  Audi 5080.5 t o  t h e  m i d s i z e  car  c a t e g ~ r y ,  and the 

t r i p l i n g  o f  sales o f  t h e  V O I V O  760 GLE. M i r r o r i n g  the t rends  o f  t h e  

domest ics,  compact impor t  cars  showed  a 9.3% i n c r e a s e  i n  market share 

f rom the same p e r i o d  o f  t h e  prev ious  model year ,  frvrn 16.1% t o  25.4%, 

Autcbm~bi le fuel economy ( r e f e r  t o  Appendix U f o r  a d e s c r i p t i o n  o f  

These t rends  seem 

__. 

Lhe sa les-weighted methodo ogy) increased s l i g h t l y  (0.2 rnpg) from model 

year 1983 t o  t h e  f i r s t  s i x  mo3ths o f  model year  1984 ( T a b l e  1 and Figure  

4 ) .  The grea tes t  changer; n fuel economy s ince the prev ious model year  

were ~ b s e r v e d  i n  r i fqicompacts and t ~ m - s e a t e r s  .) Min i  compact cars  had a 

drop o f  9.7 mpg, frm 35.5 mpg for i h c  prev ious f u l l  model y e a r  t o  26.8 

rnpg fo r  t h i s  r e p o r t i n g  per iod .  Phrs  drop i n  f u e l  econowj can be a t t r i -  

buted t o  the  reclassification of b o t h  I-ionda's C i v i c  and Prelude, which 
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had 38,5 mpg and 31.2 mpg, respectively, and which accounted fa r  B large 

proportion of minicompact sales in t h e  past .  

fuel-eff ic ient  models, such as the Honda Civic Coupe (43.0 mpg) and 

Pontiac Fiero (31.5 mpg), contributed t o  the 2.7 mpg increase i n  t 

seaters.  

P e ~ n ~ ~ o d ~ c t i a ~  of  m13r-e: 

Domestic cars showed i m p r o ~ ~ m ~ ~ t  i n  fuel  no^^ across a l l  o f  the 

EPA size  c lassi f icat ions,  except fa r  midsize domestics which had a 

decrease o f  0.1 mpy (Table 2 and Figure 5) ,  The introduction of more 

fuel-eff ic ient  two-seaters resulted in the increases o f  2,6 wt 

for domestics and imports, respecti ve’ily, Except for compacts and 

two-seaters, import cars experienced drops in sales-wei g h t e d  fuel econ- 

omy across the €PA size  c lassi f icat ion,  which resulted i n  a decrease (if 

0.,7 rnpg for  the ent i re  import f l ee t  since previous model year  (Table 2 

and Figure 6 ) .  

The changes i n  f u e l  economy between two model years can be analyzed 

based on the methodology described in Appendix E e  

sent the results of t h i s  analysis for model years 1983 and 2984, and 

1982 and 1983, respectively. The 0,25. mpg increase from model year 1983 

t o  the f i r s t  s ix  months o f  model year 1984 was mainly due  t o  the discan- 

t i  nuation of narnepl ates, sales sh i f t s  toward more fuel -eff ic ient  con- 

f i yu ra t i  ons (engi ne and t r ansmi  ss ion  cambi n a t i  ans for a y i  ven nasnepl a t e )  s 

and discontinuation o f  some less fuel -eff ic ient  ~ o ~ f i g u ~ ~ t ~ o n ~ ~  The 

effects  of these three factors on fuel economy changer from model 

1983 t o  t h i s  reporting period were 0.15 mpg, 0,12 mpg and 

respectively. However, these increases i n  fuel eco orny were o f f s e t  by 

an increased number of larger car purchases ~ ~ ~ ~ e ~ ~ a ~ ~ ~  a s h i f t  from 

Tables 4 and 5 pre- 
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ani n i  - and subcompacts t o  compacts) 

some csrnti nu i  ng c o n f i  g u r a t i  oris. 

and decreased fuel economy among 

These two f a c t o r s  resulted in a com- 

b ined drop of 0.23 mPg C(-.-8.10 mpg ) +- (-9.13 .1pg)]. Consequently, the 

net  e f f e c t  i n  the  fleet  fuel economy Has an improverwrit s f  0.21 mpg f rom 

the  prev ious  model yeas (Table 4 )  

The sales-weighted fuel economy o f  c a r s  sold by Chrys le r  shawcd 2 

loss of 0.29 P I ~ Q Q .  Based on the ana lys is ,  the two lnajnr reasons f o r  this 

1 oss were: (1) decreased Cue1 economy o f  c o n t i  n v i  ng csn f i  gurat i  ons 

( e r q i  ne and transmi s s i  an combs’ nat ions  ) and ( 2 )  sales sh5 f t s  away Trcw 

m r e  e f f i c i e n t  con f igu ra t i ons .  Their- e f f e c t s  on the Chrysler fleet’s 

fuel: economy were -0.79 mpg and -0.23 mpg, respec t ive?y .  Although the  

sales sh i f t s  t o  3 r d  more e f f i c i e n t  size classes resu l ted  i n  an i q j a ~ o v e -  

ment of  Q-74 mpg, i t  was not great enough t o  compensate f o r  t h e  losses 

assoc ia ted  w i t h  the other two  f ac to rs .  As a result, the net change i n  

sales-weighted fuel economy fur Chrysler during the  f i r s t  s i x  mnths o f  

model year  1984 was a 0.29 inpg loss compared t o  mode? year 1983, 

M M C ,  Ford and GMC a l l  showed marked improvepent i n  sales-weighted 

fuel economy from the prev ious  model year t o  the f i  rst s i x  months o f  

t h i s  mdel year, w i t h  1.67 nipg, 0,80 rnpg and 0.64 mpg increases, respec- 

t i v e l y .  For WC, sales sh i f t s ,  both between and h i t h i n  autonpbile 

classes, increased t h e  sales-weighted fuel  GOWN^;^ by 0.56 mpg and 1-71 

riipg 

omy due t o  s h i f t s  t o  less f ue l  eff ic ient  con f i yu ra t i ans  within nane- 

p l  a te5 

respec t i  vely . Tk-i s o f f  se t  the dec2 i ne i ii sal es-wci gb ted  fuel econ- 

and t o  decreases i n  fuel e f f i  c i  ency w j t h i  n con f i  gerrati on$ 

For Ford, c o n t r i b u t i n g  t o  the net  increase i n  sales-weighted fuel 

economy were sal es shli f t s  t o  more eff ic ient  classes, improvements w i t h i  i-i 
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c ~ n ~ i ~ ~ ~ a t i o n ~ ,  and d i s c o n t i n u a t i o n  o f  less e f f i c i e n t  c o n f i g u r a t i o n s  and 

nameplates, such as Granada and Fairmant. These f a c t o r s  o f f s e t  t h e  

e f fec ts  of sales s h i f t s  t o  less e f f i c i e n t  models w i t h i n  s i z e  classes and 

t o  less e f f i c i e n t  c o n f i g u r a t i o n s  w i t h i n  given nameplates, as well as 

i ntrodlacti on o f  narnepl. a tes  w i t h  fuel e f f  i c i  enci es 1 ower t h a n  t 

v i  ous mdel year ‘ s  sa l  es-wei q h t e d  average 

For GMC, c a n t r i  b u t i n g  t o  t h e  net  increase in sales-wei yhted f u e l  

~ ~ ~ ~ o ~ y  were sa les s h i f t s  t a  more e f f i c i e n t  ~ ~ ~ ~ e ~ ? ~ ~ e ~  wi th- in  s i re  

asses t o  more e f f i c i e n t  con f igu ra t i ons  w i t h i n  nameplates and the 

~ ~ ~ ~ ~ ~ ~ ~ n ~ ~ ~ ~ i o n  o f  less e f f i c i e n t  con f igu ra t i ons ,  These f a c t o r s  o f f s e t  

t h e  e f f e c t s  o f  a small s h i f t  i’n sa les t o  less e f f i c i e n t  c lasses, t 

~ n ~ r ~ ~ ~ c ~ ~ o ~  o f  sl i g h t l y  less e f f i c i e n t  c ~ n ~ ~ ~ ~ ~ a ~ ~ o ~ s ~  and a net 

decrease i n  t h e  f u e l  economy o f  c o n t i n u i n g  ~ ~ ~ f i ~ ~ r a t i o n ~ *  

Imports experienced a drop i n  t h e i r  sales-weighted f u e l  economy, 

f rom 31-78 mpg i n  model yea r  1983 t o  31.12 mpg in t h e  f i r s t  SIX months 

o f  model year  1984. The main reason f o r  t h i s  drop was due t o  t h e  saies 

s h i f t  away from t h e  more f u e l - e f f i c i e n t  s i z e  c lasses and t o  the i n l r s -  

ucta’an o f  nameplates w i t h  f u e l  economies lower than t h e  previous y e a r ’ s  

sales-weighted average. Other f ac to rs  were a decline i n  fuel economy 

wa’thin c o n f i g u r a t i o n s ,  sa les s h i f t s  t o  l e s s  e f f i c i e n t  c o n f i g u r a t i o n s ,  

and new c o n f i g u r a t i o n s  t h a t  were l e s s  e f f i c i e n t .  The e f f e c t  of these 

f a c t o r s  o f f s e t  the s h i f t s  t o  more e f f i c i e n t  nameplates w i t h i n  s i r e  

classes, and t h e  d i s c o n t i n u a t i o n  of  l e s s  e f f i c i e n t  c o n f i g u r a t i o n s  and 

naraep1 ates. 

Table 5 presents t h e  a n a l y s i s  of f u e l  economy changes from model 

year  1982 t o  model year  1983. Some i n t e r e s t i n g  comparisons can be drawn 



between 198S1984 when t h e  o v e r a l l  sales-wei ghted f u e l  economy increased, 

and 1982-1983 when i t  decreased. I n  both per iods,  sales s h i f t e d  t o  less  

e f f i c i e n t  61 asses and the e f f i  c i  ency o f  conf i g u r a t  i ons decl i ned b u t  

1 ess e f f i c i e n t  c o n f i  g u r a t i  ons were d i  s c o n t i  nesed 

t h e r e  VET d i f f e r e n c e s  between t h e  two per iods , and these accounted f o r  

t h e  increase i n  o v e r a l l  f u e l  K Q ~ O  i n  1983-1984. rhese d i  f f r r -enees 

were 1983-1984 sa les s h i f t s  t o  more e f f i c i e n t  c a n f i g u r a t i a n s  ancl name- 

p l  a tes wi t h l '  n s i  re  c l  asses , and t h e  d i  s c ~ n t i  n u a t i  on of less  e f f i  c i  ent 

n a w p l  ates.  Whereas f o r  1982-1983, these f a c t o r s  had ti15 opposi te  

e f f e c t .  

For t h e  o t h e r  fac t  gars , 

Table 6 presents t h e  t r e n d  i n  f l e e t  fuel economy changes s ince 

model year  1978. Model year 1983 experienced t h e  only  loss i n  f l e e t  

f u e l  economy f r o m  the prev ious model year  s ince the e a r l i e s t  d a t a  

a v a i l a b l e  i n  t h e  MPG Data Base $ysLur\m (model year  1978). 

p e r i o d  1979-1982, t h e  increases i n  sales-weighted fuel economies were a 

r e s u l t  o f  p o s i t i v e  t rends  i n  almost a l l  of t h e  components, w i t h  Smprove- 

mesllts i n  f u e l  economy w i  t k i  n c o n f i g u r a t i o n s  the most impor tant .  Whereas 

b o t h  c o n f i g u r a t i o n  fuel econo improvements and sales sh i  f t s  accounted 

f o r  t h e  2979-1982 t rends  f u e l  economy changes wi t h i  n conf i gurat.-i ons 

appeared t~ reach a p la teau i n  terms o f  f u e l  emnorry f o r  t h e  p e r i o d  

1982-1984; ancl changes in t h e  o v e r a l l  fuel economy r e f l e c t e d  sales 

s h i f t s  between c o n f i g u r a t i o n s ,  nameplates, and d iscant inued and new 

namepl a t e s  . 

Dur ing t h e  
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Table 1 

E f f  i c i  enci es of A1 1 Automobi 1 es , Model Years 1979-84a 
Nodel Year Sa les ,  Market Shares, and Sales-Weighted Fuel 

Domestic and impor t  
I_I._. 

1981 1982 1983 1984C 
I_ 

1980b 1979b 
_I_._I.. 

MINICOMPACT 

T o t a l  sa les ,  u n i t s  593,639 
Market share, % 5.5 
Fuel  economy, mpg 27.5 

458,2134 
4.7 

29.4 

296,702 221,699 230,547 17,497 
3.4 2.9 2.6 0.4 

33.5 36.5 36.5 26.8 

SUBCOhPACT 

Tota l  sales,  u n i t s  3,297,65U 
Market share, ’$ 30.4 
Fuel  economy, mpg 25.2 

3,668,867 
37.2 
27.1 

2 ~ 927,574 2,404,489 2,353,847 1,222,640 
33.1 31.6 26.9 24.9 
29.1 30.2 30.7 30.6 

COMPACT 

T o t a l  sa les ,  u n i t s  952,095 
Market share, % 8.8 
Fuel  economy, mpg 19.8 

649,741 
6.6 

22.2 

1,148,290 1,263,219 1,895,856 1,294,380 
13.0 16.6 21.7 26.4 
28.2 30.4 30.3 30.6 

MIDSIZE 

T o t a l  sa les ,  u n i t s  3,658,413 
Market share. % 33.7 
Fuel  economy, mpg 19.1 

3,369,213 
34.2 
21.2 

3,113 ~ 806 2 533,121 2,779,178 1,515,297 
35.2 33.2 31.8 30.8 
22.8 24.0 94.3 24.1 

LARGE 

T o t a l  sa les ,  u n i t s  2,116,298 
Market share, X 19.5 
Fue l  economy, mpg 17.1 

1,472,517 
14.9 
19.3 

1,107,627 995,561 1,275,939 704,719 
12.5 13.1 14.6 14.3 
20.6 20.6 19.5 20.2 

TWO SEATER 

T o t a l  sales, u n i t s  228,226 
Market share, % 2.1 
Fuel  economy, mpg 19.3 

234,942 
2 -4  

21.0 

242,934 202,929 203,442 157,705 
2.7 2.7 2.3 3.2 

24.1 25.1 23.7 26.4 

FLEET 

T o t a l  sales,  u n i t s  10,846,321 
Market share, % 100.0 
Fuel  economy, mpg 20.5 

9,853,484 
100.0 

23.1 

8,836,933 7,621,018 8,738,809 4,912,238 
100.0 100.0 100.0 100 .o 
25.2 26.4 26.1 26.3 

dThese f i g u r e s  rep resen t  o n l y  those  s a l e s  t h a t  could be matched t o  cor respond ing  EPA f u e l  

bModel yea r  1979 s t a r t s  f rom September 1978 t o  August 1979, and model yea r  1980 c o n s i s t s  o f  13 

CRepresents sa les  f o r  t h e  f i r s t  6 months o f  t h e  model yea r  (October th rough March). 

economy values 

months, September 1979 through September 1980. 



' iotai -,a',es, un i ts  
hidl'hei share, 4 
fuel ecowmy. mpy 

COKPACl 

i o t a 1  sa les ,  un i ts  
Market share, % 
Fue\ economy, mpg 

M i  US 1 ZE 

Totd: sales, un i ts  
M a r k t  s;iarz, X 
Fue i econo:iiy, rnpy 

Tota7 s d l e s ,  un i ts  
Market share, Y, 
F u e l  aconoiny, mpg 

nm SEAIER 

Totd: s a l ~ ? S ,  t i n l t j  
Marxe: shars, Y 
Fuei economy, npg 

FLEE? 

Total sdles, un i ts  
Marnet share. 'x 
Fuel economy, ~ i p g  

257.670 226.574 34,76C 
2.9 5.0 0.5 

24.4 27.1 21.11 

335,969 231,530 261,936 221,699 233.54.7 17,497 
17.6 10.1 12.3 li.1 20.5 1.6 
w . 5  32. I 3 4 . C  36.5 36.5 25.8 

2,087,141 i ,988,545 1,353,519 999,993 929,861 548,435 i ,210,509 ?, ,689,322 I ,  573.555 1,404,4516 1,1125,986 674,204 
23.4 25.3 20.2 1?.8 14.2 x . 3  6 3 . 3  7 5 . 5  7 Z . b  70. L 54.7 62.6 
24.1 25.6 27 .5  28.3 27.3 28.2 2 i . 4  24.2 3G.7 5:,7 53.5 32.9 

790,440 484,89 L l,uOU,084 I,010,'167 1,496,707 1,020,774 16: ,649 164,&50 i4S,206 252,752 398,149 273,509 
t l>d  6.4 14.Y i 8 . 0  2 2 . 3  25.6 5*5  7 .% 6 .. 9 32.6 18.; 25.4 
19,i 2 2 . ;  2Y.U 31.2 30.5 39.b 2 :  .6 22.5 23.9 27.5 28.6 33.9 co 

3,643,453 3,352,548 3,113,806 2,530,585 2,772,300 1,438,797 :4,96[1 16,565 
49.8 44 > 3 46.5 45. L 42.4 3U.8 0.8 0.7 
.i9.; 21.2 22.8 24.0 22.3 24.2 17.9 2:. L 

2,116.29: 1,472,517 1,107,627 995.56: i.275.939 704 ,7 i9  

17.1 15.3 20.6 20.6 i 9 .5  20.2 
25.P 19.5 16.5 17.7 15.5 1M.4 

2,535 6,879 26,500 
0. I 0.5 2.5 

i9 .0  2 j . a  22 .2  

39,555 40,706 86,969 79,724 51,309 72,971 188,571 194,234 153,965 123,255 152,132 84,734 
U.4 0.5 1.3 1.4 0.9 1.9 2.Y 5.5 7.2 6.1 6.5 7.9 

15.1 16.9 2 4 . 4  27.4 25.6 28.2 2.2.5 25.2 23.9 23.6 22.3 25.3 

aTness f i g u r e s  reprasen: on ly  those s d e s  'ins; could be matchec :o corrcs3onding EPA fue: economy va'lues. 

D?lodei yenr 1 Y K  con.jiszn o f  13 rmrtth-;, Septcmrr 1979 through Septamxr 1980. 

i2epresen';s s a i e ~  f o r  tne f l r s 2  b mnths o f  i l w  moiiel year (October tn roush March). 
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l a b r e  3 

Ailtamobi les F i  rst  S i x  Months o f  Mode: Years 19834984 
Sales , Market Shares and Sal e s - k i  ghterd Fuel Econorni es o f  A1 1 

___I.. .......... ___ .... .... _~ .......... ___ 
Domestic and impor t  Domeat i c Impor t  

~ .... . ~ -. ......... __ ....... ___ 
1983 1984 1983 1984 1983 1984 

MINICOMPACT 

T o t a l  sales,  u n i t s  
Market share, % 
Fuel  economy, mpg 

SUBCOMPACT 

T o t a l  sa les ,  u n i t s  
Narket share, % 
Fuel  economy, ~npg  

COMPACT 

T o t a l  sa les ,  u n i t s  
Market share, % 
Fuel  economy, mpg 

M I D S I Z E  

To ta l  sa les ,  u n i t s  
Market share, % 
Fuel  economy, mpg 

LARGE 

Tota l  sales,  u n i t s  
Market share, % 
Fuel  economy, Irpy 

TWO SEATER 

T o t a l  sales,  u n i t s  
Market share, % 
Fuel  economy, mpg 

FLEET 

Tota l  sales,  u n i t s  
Mdrket share, % 
Fuel  economy, mpg 

107,127 
2.7 

37.4 

17,497 
0.4 

26.8 

107,127 
10.1 
37.4 

17,497 
1.6 

26.8 

1,144,225 
28.4 
30.8 

1,222 ~ 640 
24.9 
30.6 

430,065 
14.5 
26.9 

548 436 
14.3 
28.2 

714,160 
67.4 
33.6 

574,204 
62.6 
32.9 

750,222 
18.6 
30.4 

1,294,380 
26.4 
30.6 

580,511 
19.5 
31 .d  

1,020,771 
26.6 
30.6 

169,711 
16.1 
28.5 

273,609 
25.4 
30.9 

1,343,068 
33.3 
2 4 - 2  

1,515,297 
30.8 
24.1 

1,339,784 
45.0 
24.2 

1,488,797 
38.8 
24.2 

3,284 
0.3 

22.7 

26,500 
2.5 

22.2 

597.498 
14.8 
19.4 

704,719 
14.3 
20.2 

597,498 
20.1 
19.4 

704,719 
18.4 
20.2 

91,380 
2 -3  

24.0 

157,705 
3.2 

26.4 

26,423 
0.9 

27 .O 

72,971 
1.9 

28.2 

64,95? 
6.1 

22.9 

84,734 
7.9 

25.0 

4,033,520 
100.0 

26 .O 

4,912,238 
100.0 

26.3 

2,974,281 
100.0 

24.2 

3,835,694 
100.0 

25.2 

1,059,239 
100.0 

32.0 

1,076,544 
100.0 

31.1 



13 

C
 

c
 

w
 

L
 
0
 

I- C 
c
 

<: 0
 

Y
 

m
 
'. L1 
"1 

c
 

S
 

2
 



I4 

0
 

Y
 

W
 

2
 
0
 

? c
 

0
)
 

U
 

C
 

0
)
 

L
 

81 
c
 
e
 

3
 

r
 

c
 
0
 

+
I
 

a
 

E c
 

C
 

r
 

C
 

n
 

e, 
a
 

L
 
3
 

?
 

m
 

r
 

c
 
0
 

2
 

L
)
 

C
 
- c

 
0
 

Y
 

5
 
3
 

c
 

I-‘ 
c
 

0
 

U
 

V
I 

0
 

- .
r
 

c
 
0
 

u
 

V
 
2
 

v
 L
 

u
 

c
 

- - m
u

 
N
 

%
- 

m
u
,
 

,-
-
 I-
 

a
z
 

,-, 
c
 

W
 

aJ 
>

 
0
 

L
 
a
 

c
 

3
 

h
 

ln
 

<? 
N

 

U
 

r. I 0
 

0
 

4
 

u3 
3
 

i ? .i m
 

N
 

m
 

U
 

U
 
9
 

f n
 

3
 

.i *
 

m
 

U
 

N
 

U
 

II 
3
 

n
 
n
 

m
 

W
 

N
 

.-4
 

0
 

”. I L
o
 

0
 

u’ N
 

4
 

c
3
 

m
 

9
 

0
 

4
 
0
 

0
 

N
 

d
 

i 4: m
 

0
 

N
 

+
 

i i
 

W
 

CJ 

L
o

 
<
q
 

iD
 

N
 

L
 

a 



I 
n 

.
 



16 



3.9 

[- 

-. 
. ... ... .. . ... . . 

_. 



~~ ~~~ ~~~~~ 

D i f f e r e n c e  i n  M P G  the t o :  
-.- 

; O t a !  9 
Ending 1 t kc , inn ,ng  3eq:nnincJ Saies s h i f t  ConF igura t ion  i n f o r m a t i o n  

zio6el !err hi?$ ?ode1 ,MPGb Model i n  iv]:G 
tietween k i c a i n  E f f ~ c i s n c y  Saies . in t roduc t ion  z i s c o n t i n u a t i o c  
C , a s s e s  Im~rovemei,t shi r'c i n t r o c u c t i o n  0 i s c o n t : n u a t i o n  

. . . ~~ ~~~~ _ _~__  .- ~~~~ 

i97:: "9.67 u.22 Ll. 29 -9.08 0.14 11.03 -3.31 0.28 0.1:7 0.87 20.511 1979 

0 . 1 6  0.13 2.56 23.!: IY8o + ;i;l> 20. Sf> U.40 9.5 i  0.79 0.24 0.33 3.5; 
=o 

l Y Y J  23.11 4.:.3 2.37 1 .u4 U.35 0.08 5.31 b . 6 : ~  0.09 2.L2 25.20 :981 

0.02 0.37 0.07 1 . 2 1 ;  26.36 lYY2 1981 25.23 9.15 4 . 2 1  0.66 4 . U ;  0.38 

1982 2 b .  3 - 3 . 3  4 . 1 2  4 . U Y  4.12 0.c1 0.U8 0.12 4 . 3 5  4.2'4 2 6 . i S  1953 

1983 26.13 -J.IU u.1u 11 .13  0.12 4 . 0 2  0 . l ;  -J.03 3.15 0.21  26.54 1 W i C  
.~ - 

aFuel economy o f  t n e  Seg'icni:rg m0d21 year .  

bcue: economy OF t > e  ending m t i e l  year .  

C?egresents :tjel economy fo r  f i rs:  t h e  5 months o f  :he model year  (Oc.tober th rough Flarch). 
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Tab le  7 
20 Most Papular  Cars f o r  t h e  First  S i x  Voaths o f  

Model Year 84 

Percent 
t 0 t d 7  
s a l  cs  

Mode? year 
sales 

EPA s 
cl  as 

Ranking o f  i ze p r e v i  011s 
model yea+ 

1 ) 01 dsmobi 7 e Supreae 

2 )  Ford E s c n ~ t  

3)  Chevi-olet C a v a l i e r  

4 )  Chevrol e t  Cel &ri  t y  

5 )  Ford Yemijo 

5 )  Cheuro let  

7 )  01 dsriiobi 1 P C i  era 

8 )  Oldsmobilp 88 

9 )  h i c k  Regal 

1 0 )  Buick Century 

11) Ford LTll 83 

12)  Chev rs le t  C h r v e t t e  

13) Cheurs le t  Camaro 

1 4 )  Cadi 11 ac  Devi 11 e 

1 5 )  Nissan Sentra 

15) Ford Thunderbi r d  

1 7 )  Sionda Arcord 

18) Buick Le Sabre 

13) l o y o t a  Corolla 

20) Plymouth Kel i ant 

184 , 944 

164,7117 

159,856 

138,882 

131 , ? I 3  

125,421 

173,389 

177,136 

107,293 

99 , 252 

97,945 

94 , 931 

94,451 

93 , 847 

91 , 589 

84,010 

81 , 158 

80,576 

74,875 

?2 , IO8 

2 223,789 

3.76 

3.35 

3.25 

2.83 

2.57 

2.55 

2.51 

2.49 

2.18 

2.02 

1.99 

1.93 

1.92 

1.91 

1.85 

1 . 7 1  

1.65 

1.64 

1.52 

1.48 

45.25 

.._.__-I. 

23.7 

34.2 

32.2 

26.0 

31.3 

20 .? 

26.7 

20.7 

22.4 

25.8 

74.0 

34.7 

22.6 

20.1 

37.4 

23.3 

35.3 

20.7 

37.6 

‘Ll .s 
26.2 

__ 

F1 i 3s i ze 

C@lllpaCt 

Compact 

M i  3 s i  7~ 

Corn pac t  

Large 

Mi d s i  ze 

Large 

X j d i i r e  

Wi 3 s i  ze 

Mids ize  

Subcompact 

Sirbeompac t 

1. arge 

Subcompact 

Compact 

S 1-4 n c olnpa c t 

Large 

Compact 

M i  b s i  ze 

2 

1 

15 

4 

1 7  

5 

11 

8 

i 

10 

9 

3 

6 

14 

13 

aMepresents rank ing  o f  f i r s t  s i x  months o f  model year  1983 (October 
March 83). 

82 through 
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Table 8 
M i  n S  compact Cars Kanke Sdl  es Wei yhted 

Percent Sales 

s a l  cs MPG 
e i  ghted adel yeas 

sales 

1) Tsyota S t a r l e t  a J 225 7-00  48.0 

3)  Vol kswagen Rabbi t-Converti b l  e 4,576 26 * 15 29*7 
4 )  Porsche 944 7,128 40.34 25.8 
5 )  Plsrsche 911 2 1 832 16. a9 24 a 
6 )  Porsche 928 1,319 7.54 

2 )  Renault l e  Car 417 2.38 37,Q 

20.0 

17,497 100.00 26.8 

- 
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Table 9 
Subcompact Cdrs Ranked by Sales We! g h t e d  MPG 

October 8-344arch 84 

Model year 
s a l e s  

Per c e n t  
t o t a l  
s a l  E S  

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
1 7  

19 
20 
21  
22 
23 
24 
25 
26 
27 
28 
29 
30 
3 1  
32 
33 
34 
35 
36 
37 

39 
40 
4 1  
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 

i n  

38 

Audi 4000 ( D i e s e l )  
Toyota  T e r c e l  
honda C i v i c  
P lymouth  A r row Champ 
Dodge C o l t  Hatchback 
Fiarcia 61.C 
N i j s a n  P u l s a r  NX 
i4j ssan Sent r a  
M i  ssan P u l s a r  
I s u z u  
Honda Accord  
Vol kswayen Rabbi t - A m e r i c a n  
Handa Acco rd -Amer i can  
C h e v r o l e t  C h e v e i t s  
P o n t i  ac T100U 
Pkrcedes Benz 190 U 2.2 
Subaru 
N issan 200SX 
Volkswagen J e t t a  
M i  t s u  b i  s h i  T r e d i  a 
Audi 4000 
M i  t s u b i  s h i  C o r d i a  
Honda P r e l u d e  
P lymouth  T u r i  smo (TC3) 
Dodge Charge r  024 
Mercedes Benz 190 E 2.3 
h&! 320 I 
Yo1 kswagrn  Sci  r o c c o  
B W  325 
Toyota  Cel i c a  
H e n a u l t  Fuego 
R e n a u l t  181 
I s u z u  Irmpul se 
Uodgs IJaytona 
Uodye C h a l l  enger  
N issan Maxiina 
C h r y s l e r  Laser  
Audi Coupe 
M i i s u b i s h i  S t a r i o n  
Dodge Conquest  
P lymouth Conqeust (Sapporo 
Toyota  C r e s s i d a  
AHC S p i r i t  
Toyota  Supra 
k r c u r y  C a p r i  
Audi 4000s Q u a t t r o  
Ford  blustang 
BMW 633 CSI 
C h e v r o l e t  Cnmaro 
P o n t i  ac F i  r e b i  r d  
L a n c i a  Beta  
Audi Q i m t i o  
Jaguar  XJ/XJS 

52 
55,486 
57,063 
17,002 
19,43U 
22,587 
22,071 

389 
2,929 

81,158 
42,326 
47,100 
94,931 
14,265 

4,088 
71,504 
13,987 
19,522 

7,968 
6,929 
7,743 

32,364 
19,984 
23,869 

6,040 
16,437 

8,073 
420 

44,994 
8.203 

91,589 

1,451 
5,714 

19,126 
1,239 

35,329 
23,441 

1,658 
3,732 

2,644 
18,517 

336 
13,715 
11,460 

1,332 
65,161 

1,771 
94,451 
49,953 

105 
240 

8,444 

1,222,640 

1,718 

4.54 
4.67 
1.39 
1.59 
1.85 
1.81 
1.49 

.03 

.24 
6.64 
3.40 

7.76 
1.17 

.33 
5.85 
1.14 
1.60 

.65 

.57 

.63 
2.70 
1.63 
1.95 

.49 
1.34 

.66 

.03 
3.68 

.67 

.12 

.47 
1.56 

.10 
2.89 
1.92 

.14 

.31 

.14 
-22 

1.51 
.03 

1.12 
.94 
.ll 

5.33 
.14 

7.73 
4.09 

.01 

.02 

.69 

100.00 

3.85 

S a l e s  
w i  g h t e d  

W G  

44.0 
38.7 
38.5 

37.8 

37.9 
37.8 

37.5 
37.4 
3/.u 
35.4 
35.3 
35.2 
35.2 
34.7 
34.7 
33.7 
33.4 
33.0 
32.1 
31.4 
31.3 
31.3 
31.2 
30.8 
30.7 
30.6 
30.5 
30 .O 
30.0 
29.7 
29.5 
28.8 
27.7 
27.2 
27 .O 
27 .0 
26.9 
25.1 
25.0 
25 .O 
25 .O 
24.9 
24.5 
24.4 
24.2 
24.0 
23.8 
22.1 
22.6 
22.6 
22 .o 
21 .o 
18.4 

30.6 
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Table 11. 
:-I i d s i  ze Cars Ranked by Sales k k i  yh ted  MPG 

October 8 H a r c i - i  84 

Percent  Sales 

sales  MPG 
t o t a l  W @ i  g h t e d  Model year 

s a l e s  

1) \lodge Aries  5/ ,b15 

3 )  Dodge 400 10,125 
4 )  Cievrol  e t  C i  t d t i  OD ( X-Car ) 45,026 

6 )  Dodge 600 18,015 

8 )  01 dsmobi 1 e Cieira 123,989 
9 )  Poi r t iac  1\6800 50,839 

11) Chevrolet  Celebrity 138,882 
1 2 )  h i c k  Century 99,252 
13)  Volvo 760 (;LE 4,246 

15)  Mercury P-IaTquis 43, 116 

2 )  Plymouth Re1 i a n t  72,108 

5 )  P o n t i a c  Phoenix (X-Gar)  /, 953 

I )  C h q s l P r  Lc Baron 42 ,A5 e 

1 0 )  Chrys le r  New Yoricer-E Class  46,047 

1 4 )  Ford LTD 83 97,945 

1 6 )  01 dsmobi 1 E? Suprcnie 184,944 
1 7 )  Psnt i  ac Bonnevi 1 l e  33,862 

1 9 )  Audi ?OOOS 19,993 
30) Chevi-01 e t  Mal i bu 4,557 

23)  Cadi 11 a c  Sevi 11  e 19,874 

18) Pont iac Grand P r i x  40,605 

21)  Budck Regal 107,293 
2 2 )  Chevsolet F4ont.e Car lo  67,672 

24) Cadi 11 ac E l  dopado 38,234 
25)  Dodge Kir-ada 706 
26)  Oldsmsbi 1 e Toronado 22,636 
27) Bu ick  K i v i e r a  31 162 
28)  Chrysl e r  Cordoba 567 
29) L i  ncol ri Conti nental 8;076 

31) Chrys les  Nen V ~ r k e r  5th AVE 30,023 
32) Chrysl eo- I rnper i  a1 84 
3 3 )  Plymouth Gran Fury 4 ,01 /  
34)  Dodge Diplomat 5,837 

1,515,297 

30)  Lincoln Mercury Mark VI1 17,734 

2,261 
_ _ I _ ~  

3 5 )  Mescsdes Bend. 380 SEL 

3*80 
4.80 

.67 
2,97 

.51 
1.19 
2.80 
8,18 
4-01  
3.04 
9.17 
6.55 

.28 
6.45 
2.85 

12.21 
2.63 
2-68  
1.32 

.30 
7.08 
4.47 
1.31 
2 * 5 2  

1-49  
?,OS 

.04 
0.59 
1.17 
1.98 

. O 1  

.27 

.39 

.15 

100 .oo 

. a5 

27.6 
27.6 
27.5 
27.4 
27.1 
27.0 
25.7 
26.7 
26.2 
26.1. 
26.0 
25.8 
24.7 
24 .O 
24.0 
23.7 

22.5 
22.5 
22.5 
22.4 
21.7 
2 1  .O 
21 .O 
20.2 
20.1 
20 .O 
20.0 
20.0 
20 .o 
19.0 
19 .0 
1 7  .6 
17.6 
1 7  .o 

24.2 

22.8 

_^__ 
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Table  12 
Large Cars Ranked by Sale 

October 8 M a r c  

c 
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Table  13 
Iwo Seater Cars Ranked by Sales Weighted MPG 

October & M a r c h  84 

- 

Percent Sa1 es FBodel y e a r  
sales t o t a l  weighted  

sales NPC 

1) Honda C i v i c  Coupe 
2 )  Mercury LN7 
3 )  Ford Exp 
4 )  Pon t iac  Fiero 
5 )  F i a t  X 1/9 
6 )  F i a t  Spider  
7 )  A l f a  Romeo 
8)  N i s s a n  3OOZX 
9 )  MiiZda R X - 7  

10) Hercedes Benz 380 Sb 
1 I )  Chevrol e t  C o r v e t t e  

17 y 80% 
543 

8,019 
49 y 627 

4 4 1  
460 

1,245 
33,672 
26,472 

4,540 
14,782 ".ll_l._- 

157,705 

11.29 
.34 

5.08 
31.47 

.28 

.2Y 

.79 
21.35 
16.79 
2.94 
9.37 

101) . 00 

_l___l_l 

43,cl 
3 2 , 3  
31.8 
31,5 
30.0 
28-5  
27 .o 
23.5 
21.5 
20.0 
20.0 

26.4 

_.____ 
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Table 14 

October 83-Rarch 84 
Small Pickup Trucks Ranked by Sales 

Percent Sa7 es  

sales MPG 
ode’ year t o t a l  weighted sales 

1) Volkswagen P i c k u p  - Diesel 
2)  I s u z u  P i c k u p  
3 )  Nissan P i c k u p  
4 )  P l y m o u t h  Scamp 
5 )  Volkswagen P i c k u p  - Gasoline 
6 )  Mazda P i c k u p  
I )  Dodge Rampage 
89 Ghevrolet LUV 

IO) Dodge Ram 50 
l i )  Jeep Scrambler 
$2)  Ford Ranges 

14) Chevrolet S-10 
13) GMC S-15 

303 
94,239 
51,5513 

57 2 
493 

54,695 
4,499 
1,049 
5 3 104 

19 9 422 
2,009 

98 $489 
19,754 
87.462 

359,648 

.08 
3.96 

14.34 
.16 
.14 

15,21 
1-25 

.24 
1.42 
5.40 

I 5 6  
27.38 

5.49 
24.32 

100 .oo 

44.0 
35.4 
31 *9 
31.8 
30 .o 
29,6 
28.9 
28.9 
28.6 
27.7 
27 .o 
24.5 
24.3 
24.2 

26.6 

-.- 
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Table 15 
Standard Pickup Trticks Ranked by Sal r s  bki ghted MPG 

October 8 H a r c h  84 

Pe rcct 111 t 
t o t a l  wci ahted 
sales 

Sa! PLS 

MPG 

Model year 
sal  e5 

1) Toyota P i c k u p  98,128 14.86 27.2 
2 )  GMC Cabal le ro  1,308 .20 20 - 9  
3 )  Chevi-olet El Camino 12,698 1.92 20.8 
4 j  GFFC c-15 
5 )  Chevrolet  c-10 

7 )  Chevrolet  c-20 
6 )  GBAC C-25 

8)  Chcvrolet  K-10 
9 )  GMC K-15 

10)  Ford F100/F150 
11) Dodge 11150 

1 4 )  Jeep J10 
15)  Ford F25U 
16)  Dodge D25O 

1 2 )  GMC K - 2 S  
1 3 )  Chevrolet  K-20 

1 7 )  19odge MIFRO 
18) Dodge v750 
19)  Jeep 520 

18 , 422 
/5,550 
6,9Q9 

24,898 
75,551 
18,625 

176,455 
34,712 

6 , 9O9 
24,898 

1,041 
67,759 

5,588 
6 , 7 6 7  
3,050 
1,040 

GGO, 518 

2.82 
11.44 

1.05 
3.77 

11.44 
2.82 

26.71 
5.26 
1.05 
3.77 

.16 
10.26 

.85 
1.02 

.45 

.15 

100 .oo 
. . . . . . . . . . . . . .... . . 

1'3.3 
19.2 
18.7 
18,4 
18.2 
18.2 
17-0 
16.7 
16.1 
15.7 
1 5 - 7  
15.5 
14,3 
13*7 
13.2 
13.0 

18.3 



Table 16 

October 83-F9arch 84 
Standard Vans Ranked by Sales Weighted PIP& 

Percent Sales  

sales  E4PG 
year t o t a l  weighted sales 

1) Chevrolet Van 77 9 952 
2 )  GMC Yandura/Ral l y  22 8 622 
3 )  Ghevrolet Sport  Van 10 I) 329 
4 )  Ford € c a n a l i n e  87 9 910 
5 )  Ford C l u b  WagOn 16,931 
6 )  ~~~~1~~~~ Voyager 284 
7 )  Dodge Ram Van 35,302 
8)  Dodge Rain Wagon .-I__( 20,039 

271,364 

28.73 
8.34 
3.81 

32 -40 
6.24 
0.18 
13*03. 
7.38 
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Tab le  1 7  
Min i  Vans Ranked by Sales  Weighted MPG 

O ~ t o b e s  S3---Sliasch 84 

Percent Sales 

sa les  MPG 
we! ghted Model y e a r  total  

sal  es 
- ..._ ........ ̂  . ...... 

1 )  Tsyota Van 15 , 924 21.09 27 .O 
2 )  Dodge Min i  Ram Van 1,799 2.38 25.8 

4 )  Plymouth Voyager (FWD) 23 , 555 31 -20 24.8 
3 )  Dodge Caravan 24 , 847 32 * 92 24.9 

5 )  Val kswagen Vanagsn 9,363 12.40 20.7 

75,488 loa  * 00 24.7 
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Table 18 
Speci a7 Purpose Vehi cl es Ranked by Sales Wei g h t e d  

October a31March 84 

Percent Sales 

sales PG 
wei gh ted  Model year  

sales 

1) Subaru Brat 
2 )  Clwvrolet B l a z e r  "Sa'  
3 )  deep Cherokee XJ 
4 )  Jeep CJ 

7 )  AMC Eagle 
8) Ford Bronco I I  
9) Mitsub i  shi Montero 

10) Chevrol e t  B1 azer 

12)  Chevrol e t  Suburban 
13) GMC J imy  
14)  Ford Bronco 
15)  Tayota Land C r u i s e r  
16) Dodge Ram Charger 
1 7 )  Jeep Cherokee/Wagoneer 

2,980 
65,353 
22,049 
17,499 
15,662 
9,672 

13,996 
44,545 

1,750 
22 9 182 

7,072 
22,510 

4,521 
23,956 

2,085 
13,714 
15,074 

11-1_ 

.98 
21.45 

7.24 
5.74 
5-14 

4.59 
14.62 

"57 
7.28 
2.32 
7.39 
1.48 
7.86 

e 68 
4.50 
4-95 

800.00 

3.18 

29*3 
24 .o 
24 *o 
24 .o 
23.4 
22.7 
2 2 * 5  
2 1  -6 
21 * 5  
18.4 
17.4 
16.8 
15.7 
14,s 
14 * 
13.6 
13-3 

19.6 
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L i g h t  trucks showed a dramat ic  juirip i n  sales o f  42,2%, from 

1,175,443 units i n  t h e  f i r s t  s i x  months o f  rnodel yeat- 1983 t~ 1,671,643 

u n i t s  -in the same pe r iod  o f  model year  1984, Except f o r  m a % l  p j c k u p  

~ P ‘ U C ~ S ,  every l i g h t  t r u c k  s i z e  class increased i t s  sales volnme by na 

less than 25%. Sales o f  mini  vans increased 1*025% from 6,713 u n i t s  i n  

the f i r s t  nionths of  model yeas 1983 t o  75,488 units i n  the same period 

of model year 1984. This i nc rease was l a r g e l y  a r e s u l t  of the  i n k r o  

t i o n  of the Dodge’s H i n i  Rani Van and Caravan and the reduced s i z e  of the 

~ l ~ r n ~ ~ t ~  Voyager fram s t a n d a r d  van t o  mini van. Special  purpose 

vehicles showed equally impressive ya ins  o f  121% i n  sales, f rom 148,998 

u n i t s  i n  the f i r s t  six months o f  model year 1983 t o  304,620 u n i t s  i n  the 

same per od of model year 1984, 

t r u c k s  w 1 1  have the h i g h e s t  sales volume s i n c e  model year 1979 (Table 

221, l n  a d d i t i o n  t o  the s t r i k i n g  increases i n  sdlrts volume, t h e  com- 

gsriti on o f  1 i ght-truck market shares changed 5-i gni f i  c an t ly  A l t h r s u g  

standard p ickup t r u c k s  and small p ickup trucks were s t i l l  t h e  two 

l a r g e s t  share components i n  t h e  l i g h t - t r u c k  market w i t h  33,5’& and 21.51, 

respectively, small p ickup t r u c k s  had the i r  share reduced by B?,3% Trom 

model year 2983. I n  c o n t r a s t ,  s p e c i a l  purpose vehicles gained an 

t i o n a l  5.5% of the market shareS f rom 12.7% i n  the f i r s t  s i x  

model y e a r  1983 t o  213.2% i n  the same period o f  model year  1984; and mini  

vans increased t h e i r  market shares from 0.6% i n  the f i r s t  s i x  I 

model year 1983 t o  4,5% -in th i s  repor t ing  p e r i o d  (Table  25). 

I f  sales cont inued a t  t h i s  r a t ep  l i g h t  
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Conpar-ing t h e  f i r s t  h a l f  of model year  19C3 and 1984, a l l  d o o v s t i r  

1 i ght - t .  rl1t:k si ze classes sho~;e.;d incrcas~d i i7 sa3 cs vol ~ime ; spcci a1 pur-  

pose vehiiler; i n c r e a s e d  by lo$%, stcintidr-ci p ick i rp  t r u c k 5  by 3 /  .2%9 s t d n -  

dard vans by 28% and small pickup t r u c k s  by 7.9%- I h i s  rPSi i l tc2d i n  an 

overall 44.2% incr-ezse For the  e c t i t e  f l e e t  o f  domestic l i g h t  trucks. 

Altbro~agh the import l ight t r b c k s  a l s o  expesicncPd an increasr o r  32,3X 

in sales ,  thet sales volume iii import small p ickup  t r u c k s  dropped 30.3z9 

from 181,452 u n i t s  i n  i h r e  f i r s t  ha l f  o f  model year 1983 t o  126,39? u n i t s  

iii t h e  same period o f  ~i~odrl year  2984 (Tab19  2 5 ) .  A p p a r ~ n t l y ,  ?h:> 

iinpart small p i c k u p  t r u c k s  nave l o s t  milch o f  t h e i r  market share  t u  both  

s tandard picktip t r u c k s  and m i 3 i  vans (a  net9 category) .  Fo r  t h e  f i r s t  

t ime ,  import manufacturers started t o  prnd~.~ca a s t a n d a ~ d  pi  ckuy Lwck 

t h e  Toyota Pickup which was increased in size Crofi-~ the small picklip t o  

t he  starldard pickup truck category .  

The sales-weighted f u e l  econom? o f  l ight ‘criacks dropped 0.8 mpg 

from 20.5 mpg in the mode? yeas 1983 t o  19.3 mpg i n  the f i r s t  s i x  months 

of izlsd?1 year  1984 (T3b’Bp 2 2 3 ,  ihe m l ~  i -mson f o r  t h e  0.8 npg drop i n  

t h i s  r e p o r t i n g  peaisd was the decreased fue l  economy i n  the ;,ontiinuing 

conf igu ra t ions  - a 0.91 nipg drop (Tab ie  2h), Except f o r  m-in ;  vans and 

standard pickups, every  l ight t rack  sizt. class shcned drops  jn fuel 

ecanlany. Ihe g r e a t e s t  drep ii-i furl econo;nj W F ~  i n  small picklips, from 

27,9  inpy in t h e  model year  1982 t o  2€,6 mpo i n  the f i r s t  ha1 P o f  niuck: 

y e a r  1984. This revenc3d the  t re f id  o f  increasing l ight truck Piiell t?.x%i- 

amy s i n c e  rnodel year  1979. 

- 

- 

Domestic light t r u c k s  showed a drop o f  0.9 mpg fi-ori: , m k l  year. 1983 

t o  t h e  f i r s t  h a l f  o f  ~nndp-1 y e a r  1984 (Table 2 3 ) ,  Domestjic: small pickup 
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trucks dropped 2.8 mpy, dnd domestic s tandard vans U,? mpg. In c o n t r a s t ,  

t h e  s d l  es-wri yhted fue economy o f  impor t  l i g h t  trucks improved by 8-6 

mpg, f rom 27,8 mpg i n  t h e  model year  1983 t o  28.4 mpg i n  the f i r s t  hal f  

o f  nlodel year  4984, Every s i z e  class  ~~~~~~~~e~ its fuel ~~~~o~~~ except 

foil. special purpose vehicles which ropped O * l  mpg (Table  24) c 

l es  26 t o  28 present  the wsul ts  o f  t h e  analysis w h l c h  i d e n t i f i e s  

the  c ~ ~ ~ ~ o ~ ~ n t ~  o f  t h e  fuel economy changes. (Note t h a t  t h e  l i g h t  t r u c k  

fuel economies b e f o r e  model year  1983 are not  adjusted by t h e  

sdles.) ~ ~ f f t ~ a ~ ~ ~ ~  model year 1983 arid the f j r s t  half  o f  model yedr 

1954, decreased fuel economy i n  t h e  c o n t i n u i n g  c o n f i g u r a t i o n s  and t 

s h i f t s  i n  sales toward standard p i c k u p s  and s p e c i a l  purpose veh ic les  

resulted I n  the  drop o f  0,83 mpg (Table a b ) ,  

s a i e s  w i t h i n  a g i v e n  s ine  class sha'fted to m r e  f u e l  eff ic ient  veh ic les ,  

dnd t h a t  sales i n  a g i ven  nameplate s h i f t e d  t o  more fuel e f f i c i e n t  con- 

u r a t i a n s ,  r e s u l t i n g  i n  0.43 mpy and 0.28 rrcpg ~ ~ ~ i ~ ~ o ~ ~ m e ~ t s  respec- 

Desp i te  t h e  f a c t  t h a t  

t ive ly ,  these j ~ ~ ~ ~ ~ ~ ~ m ~ n t s  i n  fuel ecsnsnly were n o t  g r e a t  enough t o  

o f fse t .  t h e  drops caused by cathes factors.  

t h a t  Jeep and impor ts  exper ienced fuel ~ c ~ n o ~ ~  improvements f ram model 

The same table a l s o  sho 

year 1983. 

'Table 27 presents  the results f a r  mo el year  31982 and 1983, Table 

28 presents  a summary t a b l e  o f  fuel  economy changes fram model year  1978 

through 1984, 

exper ienced: (1) t h e  l a r g e s t  drop i n  t h e  fuel economy o f  c o n t i n u i n g  

~ ~ ~ f ~ ~ ~ r a ~ ~ ~ n s ~  -0 ,91  mpg, ( 2 )  t h e  Kargest drop i n  f u e l  econcamy due to 

sa les  s h i f t  dway from t h e  r e  f u e l  e f f i c i e n t  s i z e  c lasses,  4 . 4 3  mpg, 

( I S )  t h e  l a r g e s t  improvement i n  fuel economy due t o  sales s h i f t s  toward 

Since model year 1979, t he  f i r s t  half o f  model year- 1984 
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mare e f f i c i e n t  nameplates w.diiihin classes9 0.43 mpg. For t h e  l i g h t  trtack 

par t  o f  t h e  industry,  1984 has ce- ta in ly  been a yeas o f  dramat ic  

changes. 
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1979 1980 1981 1982 19\43 1984a 

SMAL.L PICKUP 

T o t a l  sales ,  m i t s  
Market share ,  % 
Fiael e f f i c i e n c y ,  NPG 

STANUAkU PTCKUP 

Total sal c!s , u n i  t s  
market share, % 
Fuel e f f i  c i  ency , MPG 

STANDARU WAN 

T l q t i l  sdles,  u n i t s  
Market share, % 
Fue 1 e f f  i c i  ency ). MPG 

YiTNI VAN 

Total sales, u n i t s  
Market share, 'M 
Fuel e f f i c i e n c y ,  MPG 

SPECIAL. BURPUSE 

T o t a l  snltrs, u n i t s  
Market share, % 
fuel e f f i  c i  ency , MPG 

F 1. E E'! 

T o t a l  r;ales, units 
Market shares I 
Fuel e f f i  c i  ency , MPG 

448,797 548 ~ 124 472,611 579 .I 263 881,577 359,648 
16.3 2%. I L 3 * 9  2b,7 32.6 L?1."5 
23.4 25.2 27*8 28.4 27.9 26.6 

1,640 ~ 587 1,229,019 967,242 1,000,772 958,408 660,518 
59"5  su.9 48*9  4 6 - 1  35.3 39-5 
I t  .6 16.9 18,s 18.9 10,2 18,3 

590,4723 36 7,202 338,737 391,014 484,349 271,3623 
21.4 15 .% 17 .x 18.5 l?.8 16.2 
15.3 16.2 17.8 17.8 2 7 - 2  16.5 

13 9 645 75 488 
0.5 4.5 

20.9 24.7 

76,303 268 ~ 477 199,730 198,884 314,853 3u4 * 620 
2 - 8  A1.1 10.1 9 - 2  13 e 8  18.2 

16.6 15.5 17 - 6  58,s 20.1 319.6 

2,756,1(36 2,412,824 1 II 978,320 2,169 ~ 933 2,710,832 1 , h ? l  ,643 
100.0 100 I u 100.0 IOU .c1 1IlO.O l O 0 , O  

17.2 17.9 19.8 20.4 20-5 19.1 

dKepresents sales f o r  the f i r s t  6 months o f  t h e  model year (October th rough  March) .  
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fable  23 

o f  Domestic and Doncstic-Sponsored Trucks :4odel Years 197(1-h984 
blodel Year S?1 es, Harke t  Shares and Sal e5 -UP; ghted Fue 1 F f  f i c i  enc i  es 

1979 1980 1981 1982 1983 1984a 
_. 

M A L L  VICKUP 

To ta l  sa les,  u n i t s  
Marltet share, X 
Fuel e f f i c i e n c y  !+ti 

STANOE-\HU PICKUP 

T o t a l  sa les ,  u n i t s  
Market share, % 
Fuel e f f i c i e n c y ,  MPG 

STANDARD V A N  

T o t a l  sa les,  u n i t s  
Market share, % 
Fiiel e f f  i c i  ency , tiPb 

PIIN!  VAN 

Tota l  sa lcs ,  u n i t s  
Market share, X 
Fuel e f f i c i e n c y ,  WiU 

SPECIAL PUKPOLE 

To ta l  sa les,  u n i t s  
Market share X 
Fuel  e f f i c i e n c y ,  MPG 

FLEtT 

Cotal sa les,  u n i t s  
Market share, X 
Fuel e f f i c i e n c y  , MI% 

?1U,867 246,223 178,U5U 21b 562 476,435 233,256 
8.4 ll.! 10.7 14.9 20.9 16.5 

25.1 25.8 26.9 27 .7  27.5 74.7 

1,640,587 1,229,019 967,242 1,UU0,772 958,408 562,390 
65.3 58.3 57.9 54.0 42.0 39.7 
16.6 16.Y 18-5 18.9 18.2 17.3 

59U,4 7 9 367,202 327,730 379,110 484,349 271,369 
23.5 11.4 19.6 20.5 21.2 19.2 
15.9 16.2 17.8 17.7 17 .2  16.5 

50,201 
3.5 

24.9 

70,116 264, (118 197,679 196,034 363,144 297,805 
2 .B 12.5 11.8 1u.2 15.9 21 .o 

16.9 15.5 17 .7  18.6 20.1 19.6 

2,512,049 2,106,452 1,670,701 1,852,478 7,282,336 1,415,021 
100.0 100.0 100.0 100 .0 100 .o 100.0 

16.9 17.3 18.9 19.5 1Y.S 18.7 
-- ~ __ I 

aRepresents sa les  f o r  t h e  f i r s t  5 months of t h e  model year  (October through March).  



Tab le  24 
udel Year Sales,  Market Shares, and Sales- e i  g h t e d  Fuel EfP- i  c i  enci es 

o f  Impor t  Trucks Madel Years 197%---1984 

1919 1980 1981 1382 1983 B984a 

SMALL PICKUP 

Tota l  sales ,  u n i t s  
Market share, 'M 
Fuel e f t i c i e n c y ,  MPG 

T o t a l  sales,  u n i t s  
ivliarket share, % 
Fuel e f f i c i e n c y  MPG 

M l H l  VAN 

' Iota1 sales ,  u n i t s  
i'larket share,  4 
Ftiel e f f j  c i  ency % MPti 

38 , 128 
38 * 2 
23 ,? 

11,007 11,964 13,645 25,287 
3 -8 3.1 9.9 

18.5 21 *o 20,o 24,2 

l o t d  I scil e5 u n i t s  6 , P B /  4 ~ 459 2,051 2,850 11,709 0,815 
Mclrket shotre, % 2.5 1.5 0.7 0.9 2.7 2.7 
fuel e f f i c i e n c y ,  MPG 13.5 13.5 14-0 14 .o 20 ,h  20.5 

FLEE1 

T o t a l  sales,  u n i t s  234,117 306,362 307,619 317,515 43ti14336 256.622 
Ndrket  share, '% 100.0 1ou.o 100.0 100 0 0 1(JO"O 100.0 
Fuel e f f i  CI ency MPG 21.7 24.4 27 .b 28.3 27 ..8 28.4 

"Represents sd'les Tor t h e  f i r s t  6 months o f  the mode year (October t h r s i igh  
March 1 .. 
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lable 25 
Sales Marke t  Shams, and Sal es-Wei gh ted  Fuel Ecanorn-i cs o f  A1 1 

L i g h t  Trucks  F i r s t  S i x  Months a6 Nodel Year 1983-1989 

................... .................... ............................. -I__-_- 
.- 

Domestic and impor t  

1983 1984 

Domest i c Impor t  

1983 1984 1983 1984 
. . 

SMALL P I C K U P  

To ta l  sa les ,  u n i t s  
Market share, 85 
Fuel economy, mpy 

STANDARD P ICKUP 

T o t a l  sa les ,  u n i t s  
Miirket share, X 
Fuel economy, mpg 

STAMOARD VAN 

To ta l  sa les ,  u n i t s  
Market share, % 
Fuel  economy, mpg 

MINI VAN 

To ta l  sales,  u n i t s  
Market share, % 
Fuel  economy, mpg 

SPECIAL PlJKPUSt 

T o t a l  sales,  u n i t s  
Harket share, % 
Fuel economy, mpg 

FLEET 

Total  sales,  u n i t s  
Market share, % 
Fuel economy, nipg 

397,679 
33.8 
28.0 

410,040 
34.9 
18.2 

212,013 
18.0 
17.2 

6,713 
0.6 

20.9 

148,998 
12.7 
19.6 

1,175,443 
100.0 

20.5 

359,548 
21.5 
26 .S 

650,518 
39.5 
18.3 

271,369 
16.2 
16.5 

75,488 
4.5 

24.7 

304,620 
18.2 
19.5 

1,671,643 
100.0 

19.7 

216,227 233,256 181,452 126,392 
2 2 " O  16.5 93.5 49.3 
77 .ti 2 4 - 7  28.4 31, -1 

4!0,@40 562,390 
41.8 39,7 
18.2 17.3 

98,128 
38.2 
27.2 

212,013 27 I ,  369 
21 " 5  19.2 
17.2 16.5 

50,201 6,713 25,287 
3.5 3.5 9.9 

24.y 210.9 24.2 

143,200 297,805 5 798 6,815 
14.5 21 .o 3.0 2.7 
19.5 19.6 20.7 20.5 

981,480 1,415,021 193,963 256,622 
100. u 100 .o 100.0 100.0 

19.5 18.7 27.8 28.4 

...... ._ 

......... .- ................... -- 
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ANNUAL TRENDS IN VEHICLE CHARACTER I ST I CS 

The cu rb  welight (always cf sales-weighted average) o f  t h e  esstirf? 

autornohj le f l e e t ,  d n m s t i c  and impor t  combined, i nc reased  frm 2,787 l b s .  

i n  medel y e a r  1983 t a  7,791 lbs .  i n  L ~ P  f i r s t  six n7onths o f  model y e a r  

1984, a g a i n  of  4 I b s .  (Table 29). Midsize, l a rge  ca rs  and t vm-sea te rs  

a l l  had declines i n  t h e i r  curb weights  i n  t h e  f i r s t  h a l f  o f  inociel y e a r ,  

2 h  Ibs . ,  40 l b s .  and 89 lbs., r e s p e c t i v e l y .  I n  c o n t r a s t ,  the smaller 

s i  zed automobi 1 es increased i n  curb wef ght  . Among thein, af n i  compacts 

had the h i g h e s t  jump o f  approximately 500 l b s . ,  frorri 2,072 lbs .  i n  model 

y e a r  1983 t o  2,576 Ibs. i n  the  f i r s t  hal f  o f  n~odel year 1984. - ]h is  j i m p  

i n  cu rb  weight  can be a t t r i b u t e d  t o :  

h e a v i e r  minicompacts, sach as t h e  Pni*sche 944 w i t h  2,778 lb., and t he  

Porsche? 911 w i t h  2,756 fbs., and ( 2 )  t h e  r e c l a s s i f i c a t i o n  o f  Honda’s 

C i v i c  anti Pre:ude t o  t h e  subcompact category.  Since t h e  f i g u r e s  

repar ted  here are sales-weighted, t h e  d i  s t r i  but io i?  o f  market shares 

w i t h i  n c lasses  has a s i  goai f i  cant  i n f l  ucnce on t h e  s t a t i  s t i  cs. 

(1) C O ~ P Z U ~ E ~ S  tend ing  t o  purchase 

lables 30 and 31 g i v ?  t h e  sales-wsightcd average c u r b  w i g h t  o f  

donest-ic automobiles,  and i m p o r t  automobi les by EPA size  c l a s s i f i c a t i o n .  

Domest-iic automobi les i n  t h e  f i r s t  h a l f  o f  m e j d ~ l  y e a r  1984 d:-opped 

a y p r o x i m t e l y  36 l b s .  i n  curb weight froin the previous nodcl y e z ~  while 

i a p r t  automobiles added approx imate ly  SO Ibs . ,  a 2.6’4 increase.  

Tables 32 t o  34 show the sales-weighted averags  i n t e r i o r  space o f  
- 

auto imbi  1 es , by EPW s i  zt7 c l  ass i  f i  c a t i  on. 

b i l e s  i n  t h e  fi‘rst h a l f  o f  mode? y e a r  1384 increased 0.6 cub ic  f e e t  from 

mode? year  1983. The s l i g h t  i nc rease  i n  i n t e r i o r  space r e s u l t e d  from 

t h e  f a c t  t h a t  each o f  t h e  t h r e e  largest  markct share classes - i i r idsize,  

I he i n t e r i o r  space of automo- 
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coinpact and subcompact cars -- e i t h e r  enlarged the  i n t e r i o r  space o r  kept 

i t  constant compared t o  previous model year, 

domestic cars i n  the  f i r s t  h a l f  o f  model year 1984 l o s t  0.4 cubic  f e e t  

from the  prev ious model year. On the other  hand, import  automobiles had 

an increase o f  2.1 cubic  f e e t  i n  i n t e r i o r  space from the  previous model 

year,  desFi te  t h e  s t r i k i n g  decrease of i n t e r i o r  space i n  minicompacts, 

Tables 35 t o  37 demonstrate the  sales-weighted average engine s i z e  

The  i n t e r i o r  space o f  

n f  domestic and impor t  automobiles combined, domestic automobiles, and 

impor t  automobiles by EPA s i ze  c l a s s i f i c a t i o n .  The f i r s t  h a l f  o f  model 

year  1984 repor ted an increase o f  0.2 cubic inches i n  engine s i z e  f r o m  

t h e  previous model year  for  domestic and impor t  automobi 1 es eombi ned e 

~ ~ ~ n g  a l l  of  t he  s i z e  classes, minicompacts had the  l a r g e s t  jump i n  

engine s ize ,  frorii 97.8 cubic inches i n  niodel year 1983 t o  150.3 cubic 

l'nches i n  the f i r s t  h a l f  o f  model year  1984; an increase o f  53.7%* This  

increase i n  sales-wei ghted average engine size can be a t t r i b u t e d  t o  the 

f a c t  t h a t  t h e  th ree  minicompact cars w i t h  the  l a r g e s t  engine sizes,  

Porsche's 928, 911 and 944, a l l  septupled t h e i r  market shares compared 

t o  t h e  previous model year. (Again, r e c a l l  t he  s h i f t  o f  Wonda's C i v i c  

and Prelude t o  the  subcornpact category.) Consequently, t he  sa les-  

e i g h t e d  average engine s i z e  f o r  domestic and impor t  automobiles had a 

s t r i k i n g  inc reases  

Domestic automobiles los t  4.5 cubic  inches i n  engine s ize ,  from 

3,5 cubic  inches i n  model year 1983 t o  199.0 i n  the f i r s t  hal f  of 

model year 1984. Engine  s izes dropped i n  a l l  domestic s i z e  c lasses from 

t h e  previous model year, except f o r  compacts Import automobi 1 es 

repor ted  a jump o f  3.8 cubic inches i n  engine size,  from 116.4 cubic 
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inches in model year 1983 t o  120.? cubic inches i n  t he  fil-st h a l f  o f  

t h i s  model year .  

a ~ t o n m b i  ’i e5 expcs i  enced drops i n  engi ne s i  m ,  t he  52.5 cuiji c i rich 

increase i n  t h e  engine s i z e  i n  i m p o r t  minicompacts b a l a n c e d  the ! O S S E L  

and iletisd the increase i n  engine s i z e  for the  impor t  au%omobiles i n  t h e  

f i r s t  h a l f  o f  model year  1984. 

Although most of t h e  s i z e  classif icat ions of i m p o r t  

Tables 38 t o  48 present  the sales-weighted average annual fuel 

costs o f  domestic and impart combined, domest ic automobiles, and inport, 

autornobi 1 es by € P A  si ze cl a s s i  f i  c a t i o n  The annual  fuel costs repor ted  

in EPA’s Gas Mileage Guide were based (ai7 15,000 miles o f  d r i v i n g  and t l i e  

u n i t  fuel pr i ces  which  were estimated t o  ref lect  c u ~ r e n t  f u e l  p r f c e s  arid 

economic s i t u a t i o n s ,  For example, the annual fuel c o s t s  for 1984 c a r s  

were based on a gasoline c o s t  o f  $1.25 per  gallon o r  diesel fuel a t  

$1,20 per  gallon, while t h e  1983 F i j u r c ? ~  were based on $1-65 p e r  gallloti 

for gasoline or $lO5O per  yailnn for  diese? . Ihe sales-weighted average 

annual f u e l  cost f o r  domest ic and ibmport autcwobi 1 es dropped f rom $1 100 

i n  rnoclel y e a r  1983 t o  $83U.O i n  the  first .  half of rimde? year  1984, This 

was the f i r s t  time s i n c e  n i ~ d e l  year  1981 t h a t  t h e  estimated annual fuel 

cost dropped below $1,000. 

annual fuel costs by a t  least  20% f rom the p r e v i o u s  year,  except f o r  the 

minicampacts which increased i t s  sales-weighted annual  fuel c o s t  by 7.1%. 

Table 41. shows t h a t  re ta i l  d i e s e l  car  sales i n  t h e  f i r s t  h a l f  o f  

model year  1984 were merely 1.9% o f  the t o t a l  automobile sales.  T h i s  

was the  f i r s t  time s nce made7 year  9979 t h a t  the market share o f  diesel 

ca rs  fe l l  below 2Xp  T h i s  a l so  was %he f i r s t  p a r  t h a t  Ford and Toyota 

s t a r t e d  tr9 produce d esel-powered vnhicles, 

831 o f  the s ize  classes decreased t h e i r  

Cmpar- ing the  f i r s t  half of 
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b o t h  model yea rs  1983 and 1984, t e l a t t e r  experienced dramatic drops i n  

both niarkel: share and sales volume o f  diesel -powered v e h i c l e s  across 

a l l  ~ i ~ ~ ~ f a ~ ~ u ~ ~ r ~ ~  Wudi reported a decrease o f  19.0% i n  diesel car 

market snare, from 19,3% i n  the f i r s %  hal f  o f  model year 1983 t o  0.3% l'n 

the f i r s t  h a l f  o f  model year 1984 (Tab le  41 and Figure 7) .  Isuzlm a lso  

~ ~ ~ e ~ i ~ ~ ~ e d  a striking market sh i f t  away from the d i e s e l  cam,  from 

%JS,S% i n  t he  f i r s t  half o f  model year 1983 t o  11.2% i n  the same per iod  

o f  model 1984, 
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Table 41 
U.S. Hetail Diese-B Car Sales by Manufacturer, Mode'! Years 1979-44 

..-eta, c i ; e s e ;  P e r c e n t a g e  
YolKswagen X:ssan Benz Petigeo: Isuzti  Vo',vo Audl T3yota  a u t o m o b i l e  aL,to;noS7 ,e k e r c e d e s  o f  t o t a l  Ford Senera; 

sales s a l e s  ?loeocs 

1979 
1980 
I981 
2982 
1985 
19s4a 

Percentage o f  
r n a i u f 3 c t L r e r s  
t o t a l  s a l e s  

1979 
i 5) &I 
1981 
1982 
1983 
1984a 

126 ,959 
204,803 
300,238 
2 i le , i39  
105 ,?9 ;  

15,81Gb 25,450 

2.4 
4.5 
7.5 
6.7 
2.7 

1 .7  1.1 

!Ir ,730 35 ,655  7,916 910 242, I!ci 2.2 
i t 9 , 9 9 ?  39,272 1 0 , 6 i 2  2 ,553  6 , 9 3 2  384, i I 1  3.9 
115,380 4 ,949  46,210 13 ,189  6 ,649  3,il56 6 , 7 0 6  496,377 5.6 
69 ,983  i i , 2 4 0  50 ,484  i 1 , U Z :  12,075 6 ,618  7 ,032  396,592 5.2 
32,333 6,51:. 55,907 5 , 2 4 3  6 , 8 2 2  5 ,836  7,392 229,335 3.0 
13 ,093  1,758 24,187 2,175 i.017 3,106 1 0 3  4 , 7 9 3  92 ,400  1 . 9  

25.7 74.4 72.4 2.2 
76.9 89.7 4.3 15 .5  

48.3 i.1 77.6 87.3 50.7 7.7 14 .2  
45.1 

43.1 2.5 33.6 i 5 . :  79.5 9 .3  15.2 
55.6 l . C  30.6 43.0 46.3 9.0 19.0 
15 .5  0.3 61.4 24.5 11.2 6.8 0 . 3  1.8 

a t k p r e s e n t s  s a l e s  f o r  t he  F i r s t  6 months o f  the model y e a r  ( O c t o b e r  Lhrot igh M a r c h ) .  

korci inc iu t ies solile dea;sr o ic ie rs .  

Soiirce: See 4ppenclix 8, 
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Appendix A 

EPW s i z e  c l a s s i f i c a t i o n s  f o r  automobi les a re  d e r i v e d  by t h e  i n t e r i o r  

s i z e  o f  each veh ic le .  

Automobi 1 e Classes -- 

ina’compact - Less than 85 cub ic  f e e t  o f  passenger and luggage volume. 

Subcompact - Between 85 and 100 cub ic  f ee t  of passenger a n d  luggage 

vo7 ume 

Compact -- Between 100 t o  110 cubic f e e t  o f  passenger and luggage volume. 

Mids ize  - Between 110 t o  120 c u b i c  f e e t  o f  passenger and luggage volume. 

!-arge -̂  120 OF more c u b i c  f e e t  o f  passenger and ’luggage volume, 

Two seater  - Cars designed t o  p r i m a r i l y  seat  two a d u l t s .  

= Trucks a r e  grouped by c a p a c i t y  i n  terms o f  gross v e h i c l e  weight.  

Truck C1 asses 

Small pickups - Trucks hav ing gross v e h i c l e  weight r a t i n g s  (GVWK, t r u c k  

wei g h t  p l  us c a r r y i n g  c a p a c i t y  ) under 4,500 pounds e 

~ ~ ~ ~ ~ a r d  p ickup - Trucks hav ing  a FVWR o f  4,500 t o  8,500 pounds. 

Specia l  purpose vehicles - A l l  o t h e r  v e h i c l e s  n o t  i n  another car o r  

t r u c k  cl,ass, e.g, Ford Bronco 11, Dodge Caravan. 

* Curb weight  - Weight o f  a v e h i c l e  i n c l u d i n g  a l l  s tandard equipment, 

spare t i r e  and wheel, p l u s  a l l  f l u i d s  and l u b r i c a n t s  t o  capac i ty ,  f u l l  

tank  o f  gasoline, and the weight  o f  major o p t i o n a l  accessor ies normally 

found on t h e  vehicle* 





Amendix B 

Data Sources o f  OKNL MPG and Market Share Data System- 

e Sales f o r  domestic 

"Ward ' s Automot 

D e t r o i t ,  klich. 

e Sa 

* Sa 

and domestic-sponsored automobiles: 

ve Reports," monthly, Ward's Communicat 

es f o r  imported automobiles: 

"'Ward's Automotive Reports," monthly, N a r d ' s  Communicat 

D e t r o i t ,  Mich. 

es f o r  d iese l  automcabi 1 es : 

"Ward's Automotive Reports," monthly, Ward's Communication, Inc., 

D e t r o i t  M i  ch 

* Sales f o r  l i g h t - d u t y  t rucks,  domestic and import :  

" Ma r d  ' s Aut omot 1 ve Reports 'I week 1 y 

D e t r o i t  M i  ch . 
Wa r d  ' s Commun i c a t  i ow In t 

* Fuel econotni es , annual fuel cost ,  engine d i  spl acement cy1 i nder 

t ransmiss ion type, i n t e r i o r / t r u c k  spaces: 

"Gas Mileage Guide," annual , Environmental P ro tec t i on  Agency, 

Department a f  Energy. 

* Wheel base, curb weight, length,  width,  he ight ,  p r i ce :  

"Automoti ve News Market Data Book, I' annual , Crai n Communi c a t i  On 

Inc., Detroit ,  Mich. 

EPA est imated new car f u e l  economy: 

"L igh t  Duty Automotive Fuel Economy.. . Trends through 1983,'6 

J .  h). Murre11 e t  a1 ., U.S. Environmental P ro tec t i on  Agency, SA€ 

paper 830544, February 1982. 

B- 1 



B-2 

EPA es t ima ted  1984 new c a r  fuel economy: 
- "Passenger Car Fuel Economy.. . I rends through 1984," R. \I. Heavenrich 

e t  a1 . , U.S, E n v i  r-snrnental Protect j - ion Agency, SAE paper 840499, 

February 1984. 

EEA new c a r  fuel economy: 

"The Highway Fuel Consumpti on Model --- W i  n t h  Quarterly Report  , " 

Energy and Fravi r o~men ta l  A n a l y s i s  , I n c  prepared f o r  t h e  U.S. 

Department o f  Energy, Washington, D.C., FebrLiai-y 1983. 

Average f lee t  fuel economy: 

""Highway S t a t i s t i c s , "  Table VM-1, annual , U.S. Department o f  

T r a n s p o r t a t i o n ,  Federal Highway A d m i n i s t r a t i o n ,  Washington, DOC. 



.__ ~___,~._____._I___ 
Coolpact Midsize Large Tw s e a t e r  Min i  cixwact Subconpact 

Porsche Y28l  4Mc S p l r i t  
YOrSChe !+i;y Aston n w L i n +  
Porscne 9?4t AUdi coupe+ 
TujoLa S t r r l e t t  k d i  WOO' 
Yolkswayen Rdbbit-C0nYer:i3irt audl Quattro' 

BMU 320 It 
BMU 633 CSIt 
BNU 323*f 
Chevro12t Canaro 
Cnevroiet Chevetle 
Shrys ler  i a s a r  
Chrysler LeBaron Corver t ib lc"  
Oodye Challenger 
Dodge Ccnquest*t 
Dcdge Jaytona 
Dodye Colt Hatchbackt 

Dodge 600 Cunver?ible* 
Ford k s t a n g  
Honda Accord-ker ican 
HOnoa c i v i c '  
lionda h c o r d '  
Konda Preil;det 
ISUZU '  
1suz1, :mpulse' 
Jaquar & / X J S +  
Lancia beta+ 
Mazda Ut 
Mertedes Benz 1908 2.5' 
wrceors sen2 WOE 2.3*7 
Mercury Capri 
Hitsubishi Cordia' 
Mit%ublShi  Precis'  
M i t r u b i s h i  S t a r i o n +  
Mi tsvh iShi  Treaia+ 
Nissan Sentrat 

wssan Maxim' 
Nissdn P u l r a r t  
hissan Pulsar #Xt 
Nissan 31102X 2 d Z r *  
Plymouth Conquest (Sapparojt  
PlymOutn Arrow Champ? 
P l y m u t h  Twismo ( T U )  
Pontiac F i r e b i r d  
Pontiac Sunbird i o w e r t i b l e *  
F o n t l a c  ?loo0 
Renault 1617 
Kenault ruegot 
KOIIS ROYW Corni m e t  

Kenault LeC3r Audi 4UWS WattCO*' 

OWga Chdrqer 024 

NiSSdf5 ZcoSxt 

Subaruf . 
Toyota Cr! i cat 
: w o t a  CressIda' 

A% Concord 
MC Kenault Al l iance 
.ARC Renault t n c x e  
Auai 5000' 
8M W i t  

hick ic iv iera Convertible* 
Bu: ck Skyhawk 
Buick SkyiarC :X-Car; 
Cadi : l a c  Eldorado Convrri:ble+ 
Cddi i lac Cimarvon 
Chevrolet Cavalier 
&d5errmiii 
Ford ,empo 
ford ihunderb i rc  
Ford Escort 
Hazda 626' 
Mr-edes 8enr 2490' 
Mrcedes Ben2 30OSJ1 
Mrcedes 3en2 3i1(rD/3UOCDt 
tkrcedes 500SEC*+ 
rkrceoes xujE*t 

Mercury Cougar Xi l - i  
Mercury Lynx 
tiissaq stanza! 
iridsmobile h e y  (X-Car) 
Dldsnobi le r i  renzd 
Pwgeot 603' 
?eugeot 505: 
P lymut t ,  !:oriron 
Ponr i  ac JZUOU 
Rol I5 Noyce Camargue' 
Sabb WOO? 
Toyota Coro: ;a? 
: g y x a  Camryt 
YO i krwagen &a:tt umt 
v c l v o  U i e r r i  Sedan' 

10:vo GLT' 

SW 733:+ 

Mercury TOPS2 

3bivG mT 
Y O l V O  9:' 

Aud! jooos*t 
Bu::k R i v i e r s  
Bdiick Centur:, 
Buick Regdl 
Cadi l lac S e v i i l e  
Cadi1 l a c  Eldorado 
Chevruiet Mdlibu 
Chevroiet Monte Carlo 
Chevrolet i i t a t i u n  :I-Car) 
i n e v r u l e t  Cel ebr i  t.v 
Chrys ier  Cwdoba 
Chrysler Executive Sedaniiimousine" 
C h r y s l e r  inperfa? 
C k y s l e r  LeBaron 
Cnrysier k w  lorker 5tn Rue 
i h r y s l e r  tiew Yarkev-i Class 
Dodge Oip1,oiaat 
Dodge hires  
UQj9e 600 
Dodye 400 
Dodge Mirada 
Ford LTD 83 
Lincoln Continentai 
L i n c z i n  weriurj fiari 'ii1' 
%?cedes B r ~ r  3$0SELt 
Mercupy Varvdis 
Ciasrwbi ie larooado 
Oidsmohile Supreme 
d i  dsfiobi ? e C: e r a  
Plymouth Gran Fury 
Plynouth Rel iant  
Yoirtiac soonev i l  l e  
Pontiac Grand P r i a  
Pontiac Phoenix (X-Car.i 
Ponc: ac PCOUO 
~ 0 1 1 %  Royce si1.rer S p i r i t t  
Voi Y O  %r)(iLET 

i luick i i ec t ra  
Bu:;k LeSsbre 
cdc i  I lac  Lirnod,sineb 
Cadi l iac  DeVi : le  
Chevroiet 
Ford LTD Crown V i c t w i a  
L i n c o l n  Town Car 
rtercury Gracd L(srq;?s 
0: d s m h i  1 e 88 
Oidsmohiie 98 
Font ~ 2s 

i n e v r o l e t  Corvette 
F i a t  I i:Y'- 
F i a t  SDicer'  

TGata Supra' 
toyoca Tercel+ 
Toyota C o r r o l l a  $art" 
'ioikswagen Adbbit-PmeriCdn 
Joltsndgen Sci roccot  
Yo1 kswagen Jet ta t  



Tw s e a t e r  La rge  Suocompact C a p a c  t Y i d s :  ze 
!d in icompacr 

Change s i z e  c l a s s  !n model y e a r  1984 

honda C i v i c "  Toyota Corol  $ a * *  
tionda P r e l  uae** 
. loyota Caro l  l a '  

Honaa C i v i c '  
Honda Pre lude '  

Porsche 924 

Hamepla?es d i s c o u n t i n e d  from mode; y e a r  :983 t o  i 984  

Eercd ry  i o u y a r  Ford Gra iaca  
MercuTy Ford ca i rmonr  Zephyr 

M i t s u b i s l :  Sapporo 
Volrswagen 3asher L i n c o i n  C o n t i n p n r a i  

*ark V I  
N i ssan  280LX 
Pont.ac C a t a t i n a  

Model y e a r  1983 

Porsche Y44 

New nameplates for  model y e a r  1983 

Audi Uuat ro  Fo rd  Tempo 
C h r y s l e r  Laser 
Dodge Uaytona Renau l t  A l l i a n c e  
i s u r u  Impu ise  Aenaul t  Encore 

~ ~ ~ s U 3 l s h i  Cord ia  

k r c u r y  Topaz 

Merceces Benz lYOO2.2 Volvo i i l  

C h r y s l e r  New Yorker-E ':?ass 
Dodye 600 
F w c  L i p  83 

P o n t i a c  C a i a i i n a  
P o n t i a c  F i e r o  

L i n c o l n  'own Car 

&-cur). M d r r u i s  

t 4 i t s u b i s I i i  S t a r i o  
M i t s u b i s l i  1Ped:a 
Nisszn  P u l s a r  
N issan  Pu lsa r  NX 

Yol KsWagen Kabb s t -Convert  i ble'* 

Changed s i z e  

Fora Thunderbi  rd'* 
Mazca 626+* 
b b r c u r y  Cougar** 
h r c u r ;  XR-:'* 
ti:drmabi l e  Firenza'*  
Tojo:a Camry** 
VoIvo 760 GLE'  

c l a s s  I n  m a e l  y e a r  1983 

Mazda 626'  
Oldsmobl I ?  F i r e n z a '  
i o y o t a  h n r y '  
' io:kswaqei Habb l t -Conver t  i b l e '  

Ford Thunderbl  rd. 
Mercury Cougar '  
k r c u r y  X R - 7 '  
Volvo 7b0 GLE** 

Nameplates c i s c o n t i n u e d  f rom model y e a r  1982 t o  19113 

D i t s u n  5iO 
F i a t  S t rada  

Checker 
Yolkswagen C o n v e r t l b l e  Jatsun 21u 

Uatsun 310 
t iatsun 813 
F i a t  3raya 

Mode: y e a m  

New namep'ates f o r  mode: y e a r  1982 

Oicsmob l le  F i r e n z a  
Kenau l t  i eugo  C h e v r o l e t  i e l e o r i t y  C a d i : i a c  L imar ron  

C h r v r o l e t  C a v a l i e r  C h r y s l e r  New Yurke r  
godge 400 Peuyeot 6U4 
Pon t iac  A6000 D c n t i a c  J-ZUOO 

Yolkswayen Quan:um 

Ford  EX? 
f iercury ,N7 

8MW 528I** 
k t s u n  510** 
Jayuar '  

Clanged s i z e  c l a s s  i n  model r e a r  1982 

Bkd 5281' 
Datsun 510' 
Jaguar** 

Gran Fury+* 
L i n c o l n  C o n t i n e n t a l * *  

Gran Fu ry '  
i : n c o l n  C o n t i n e n i a : '  

Aarne?!a:es d i s c o n t i n u e d  from model y e a r  :981 to 1982 

Ford  P i n t o  
Mercurv dobcat 
P,ymouih A-rox 

Ci lev ro le t  b n z a  
Fo rd  F i e s t a  
Pont:ac Sunb i r c  

A'iC Pacer 
JRT ?over 
k r c u r y  Versa I I I es  

Jocge Aspen 
?:yrnout:i Vo la re  
:'onti ac LeMans 

Ch ry s 1 e r  
Doage Sc .  Pey ,s  

JR; MG 
JI17 Triumph 
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PG and Market S are  Data system, un er  the  sponsors 

e O f f i c e  o f  Vehicle an Eng4 ne Research and Development DOE msni - 
tors changes i n  the composition o f  new car  sales and i n  ~ ~ ~ ~ ~ - ~ e ~ ~ ~ t ~ ~  

Fue 1 e f f i  ci encies Month1 y sales s t a t i s t i c s  fuel ecenomi PCJ eng i  ne/ 

~ r ~ ~ s ~ ~ ~  ss ion  confi guratians and other vehicle charac te r i  s t i i cs  for  each 

a f  t he  nameplates .lira a g iven model year  are maintained i n  t h e  d a t a  base 

system. For some Impor ts  (Valva, Mercedes Benr, B $d, F i a t )  and standard 

o r d e r  t o  a1 lacate t he  sales da td  t o  speri F i c  makes and models f o r  

ese veh ic les ,  the previous y e a r ' s  ma el sales are used t o  e s t i m a t e  t h e  

'iy sales data a r e  reported by make and h i l l@ %PA esti- 

ated fuel ~ ~ ~ ~ a r n ~ ~ ~  (mpg) a r e  broken down by en i n e  s i z e  and trans- 

mission type w i t h i n  a g i v e n  e l .  P r i o r  ts 1983, an unwei 

harmonic mean o f  fuel e c a n ~  s was calculated and r e p o r t e d  i n  a1 1 the  

~~~~i~~~ pub1 i c a t i  ons A numeri ca% exam l e  i s  g iven t o  illustrate how 

e ~ n w e ~ ~ ~ ~ ~ ~  fuel economy f a r  a given nameplate was calculated: 

(1) ~ ~ ~ ~ r m a ~ ~ o n  f rom the  Gas Mileage Guide fo r  each riameplate i s  

entered by engine/transmission configurations as t'ol lows: 



Chevrol e t  Chevette 

35 98 4 FFS M 5 
32 98 4 I-I-S P, 3 
35 38 4 FFS M4 
48 111 4 CAL-DIESEL M 5 
43 111 4 DIESEL M5 
40 111 4 DIESEL A 3  

( 2 )  Because sales did%? are o n l y  a v a i l a b l e  for  a g i ven  nameplate 

and not by s p e c i f i c  e n g i n e / t v m s m i s s i o n  c o n f i g u r a t i o n ,  t h e  

unwei ghted harnroni c mean o f  fuel etonipmy for Chevsul e t  

Chevet ie  was cal cu1 a ted  as : 

1/36 .......... + 1/32 + ......... 1/35 f- 1/48 -I- 1/49 3 1/40 1 ......... J- = 39 mpg [- .- .- 
6 

This  e s l i a a t 2 d  f u e l  economy c o u l d  r e f l e c t  mgg changes due t u  sa les  

s h i f t s  across  iiiodels or changes i n  EPM s j z e  classes q u i t e  accurately.  

Hozrcewr, i t  coulcf n o t  capture the e f f ~ c t .  o f  how s h i f t i n g  t o  a more 

e f f i c i e n t .  eng ine /  t r a n s m i s s i o n  type w.i:-;thin a g i ven  nameplate w i l l  

change t h e  f u e l  economy, 

P r i o r  to [ I I Q ~ P ’ B  y e a r  ‘83, i k i  s m w e i  ghted harmonic, averaging was 

used t a  compute a311 fuel  cconorny numbers reported i n  t h e  Motas Vehicle 

...... MPG and Market ................. Shares Report. 
error in t roduced by t h i s  approx imat ion was small (Motor Vehic le YPG and 

Es t ima tes  mads i n  1982 showed t h a t  t h e  ............... 

Fkjrket Shares, 81/4, March 1982, P R .  3 8 - 4 C ) .  

By 1983, however, i t  had become apparea?t t h a t  the unweighted 

approach was producing unrel-s’able est imates o f  make and mode? fuel 

economy, ‘[Re pr imary rcasori f o r  th i s  was the h i g h  number o f  diesel 
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t i a n s  available combined w i t h  the relatively %ow sales for these 

vehicles, URNL solved thds problem by estimating the sales percentages 

f o r  the indl’vi dual engi ne and transmission comb1 n a t i o n s .  The fuel econ- 

o f  a nameplate i s  therefore estimated by w e i g h t i n g  the i n  

fuel economies o f  each engin@/ transmission ~ , ~ m b ~ ~ a t i o n  by ‘the 

correspondi ng sal e5 percentages. 

Since sales da ta  are not available a t  t he  e n g i n ~ ~ t r ~ n s ~ j ~ s ~ o n  level 

the sales percentages by engine/transmission combination are  estimated 

based on the percentage breakdown by engine type and on the  percentage 

~ ~ ~ a k d ~ ~ ~  by transmission type wf factory instal la t ions.  From Nard’s  

--- Automotive Reports 

merit data are  available to form the inarg ina l  t o t a l s  of a matrix of 

engine vs, t ransmiss ion  type, such as: 

the marginal  totals  f o r  % f a c t o r y - i n s t a l  l e d  equip-  

Transmission Type 

Engine 
LYE2 

Gasol i ne 

Diesel 

x i n s t a l  1 ed 

E l  

E %  

I instal le  T2 T3 

@here i t  i s  known t h a t  engi ne/transrni s s i  on combinations do  r iot lexi st; a 

zero i s  inserted i n  the appropriate cell  (e .9 .  E2, TI). By employin 

e i t e r a t ive  proportional f i t t i n g  proce ureS the percentages o f  each 

~ n ~ i ~ e ~ t r ~ ~ § ~ i i ~  ssion ~ o m b j ~ a t ~ o n  i n s t a l  led can be estimated based on t 

known marginal percentages E l ,  E l ,  f l ,  T2 and T3, Upon c ~ ~ ~ ~ ~ t ~ ~ n  of. 
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Engi ne- Gas01 i ne 
-I.._.. ~ 

Type 

t h i  s es t i r i la t i  ng procedure, t h e  sal es percentages f o r  each engine/ 

t r a n s m i s s i a n  comhinat iof is can bc o b t a i n e d  by m u l t i p i y i n g  the nameplate’s 

, _-̂ --__-I-I 

98.8 
...... .. ....... 

-. - 1  1.2 
........... __.__- 

t o t a l  sales by t h e  c s r r e s p m i i  ng percentayes o f  engine/ t i -ansqi s s i o n  

combinat ions  i n s t a l l e d  by t h e  fac to ry .  Ihe f u e l  econmy c f  t h e  

r r a m e p l a t P  can thern be estirnat,,ed by w e i g h t i n g  t h e  f u e l  ~concma’es by the 

- 

cor respond ing  sa l  ss percentages a t  each engi n e J t r a n s v i  ssion con;’Pi n a t i o n  

l e v e l .  

For Chevrol et Cheve t te9  t h e  m a r y i  na l  t o t a l s  o f  % factoi-y-instal  led 

equipment a re  as f o l l o w :  

A p p l y i n g  i t e r a t i v e  p r o p o r t  

f o l l o w i n g  e s t i m a t e d  i n s t a l  

onal f i t t i n g  t o  t h i s  t a b l e  y i e l d s  the  

a t i o n  percentages: 

lransrnssi on Type ...... - 

% installed 

kng i  ne Gasol i ne j 93.8 
.......... 

1.2 
I&!.!? 

Diesel 
........... --m__c__ 

Since no i n f s r m a t i s n  i s  available on the split between C a l r ’ f a r n i a  and 

non--Cal i f o r n i  z diesel sales,  t he  0.66 i s  spl i t evenly  between them, 
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Using these installation percentages as weights, t he  sales-weighted har-  

inonic mean o f  fuel economy f o r  Chevrolct Chevette i s  obtained by: 

Currently th i s  technique i s  applied on?y to domestic and imported 

automobiles. Application t o  light trucks i s  complicated by t he  wide 

range o f  engine and transmission combinations and by the l ack  o f  su f -  

f i c i e n t l y  d e t a i l e d  information on installations, 





Appendix E 
_I 

Analys is  o f  Fuel Economy Changes 

The t o t a l  change i n  fue l  economy from one model year t o  the  next  

can be thought of as composed o f  s h i f t s  i n  sales from one type o f  

veh ic le  t o  anotherg i n t roduc t i ons  o r  d j s c o n ~ i n ~ a t i Q n s  o f  veh ic le  types, 

and improvements i n  t h e  fue l  econo o f  cont inued veh ic le  types. Far 

example, an increase i n  sales o f  l a r g e r ,  l ess  e f f i c i e n t  cars, o r  o f  con- 

f i g u r a t i o n s  w i t h  less e f f i c i e n t  l a r g e r  engines and automatic t rans -  

missions w i l l  tend t o  depress new car  fue l  economy. A t  t he  same time, 

however, manufacturers may in t roduce new, more e f f i c i e n t  models and 

d iscont inue o lder ,  l ess  e f f i c i e n t  ones or  may employ engineer ing and 

design changes such as lock-up automatic t ransmissions, o r  l i g h t e r  

mater ia ls ,  which tend t o  improve veh ic le  fue l  economy. i t h  enough data 

on veh ic le  sales and fuel  economies it i s  poss ib le  t o  i d e n t i f y  and 

measure each component. 

The f i r s t  step is  t o  de f i ne  veh ic le  types. This can be done i n  any 

number o f  ways but  d e f i n i n g  meaningful veh ic le  types i s  key t o  t h e  use- 

fu lness  o f  t he  r e s u l t s -  Three, h i e r a r c h i c a l  l e v e l s  o f  veh ic le  types 

w i l l  be used: 

1. s i ze  c lass,  as de f ined by EPA i n t e r i o r  volume, 

2. nameplate, e.g. Chevette, Escort, Re l ian t ,  etc.  

3. con f i gu ra t i on ,  an engine-transmission combination w i t h i n  a 

namepl a t e  e 

Thus, the  smal lest  u n i t  i n  the  ana lys is  i s  a con f igu ra t i on  o f  a 

nameplate, e.g. a fou r  c y l i n d e r  d iese l  Rabbit w i t h  a four-speed manual 
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t r ansmiss ion .  Since t h i s  i s  t h e  level a i  w h i c h  t i l e  EPA c e r t i f i e s  

v e h i c l e s t  f u e l  ec.onors-ies i t  i s  a Iloc~ical cho ice  f o r  t h e  b a s i c  u n i t .  

S ince neither a1 1 namepl a t e s  nor a1 1 confi y u r a t i  ons w i  11 be t h e  

same from one yezr  t o  t h e  n e x t ,  i t  b y - i i l  be m e f ~ a l  t u  d r f i ~ i e  three se ts  

o f  v e h i c l e s  f o r  t h ~  a n a l y s i s .  Let, 

V - be the s e t  o f  a l l  ( n a ~ e p l a t ~ )  c o n f i y u r a t i o n s  e x i s t i n g  i n  e i t h e r  

yeas t or t-1. r h i s  i s  the un iverse  o f  c o n f i g u r a t i o n s ;  

C - bc the  subset a f  V c o n t a i n i n g  a l l  c o n f i g u r a t i o n s  o f  -I narneplatrs 

which con t inue  froi i i  year  t-l t o  y e a r  t ;  

C’ - be the subset o f  C c o n t a i n i n g  a l l  c o n f i g u r a t i o n s  .. . which c o n l i r ~ i e  

f r o m  one year  t o  t h e  next.  

T o t a l  f u e l  econoiiiy change must be calculated oil the s e t  V, i n c l u d i n g  a l l  

v e n i c l e  con f igu ra t i ons .  I t  makes sense tr conpiate nameplate and con- 

figuration sales s h i f t s  on ly  over t h e  sets  C ( con t inued  nameplates) and 

C’ ( con t i n t i ed  c o n f i g u r a t i o n s )  , r e s p e c t i v e l y .  S i ze  c l a s s  sales  s h i f t s  

could be computed over V or C. 

c lass  s h - i f t s  over C only .  As a result. ,  s i r e  class  s h i f t s  assoc ia tcd  

w i t h  t h e  i n t r o d u c t i  on o r  clii scant i  nuatl. on o f  naaepl ates wi 11 be a t t r  i beiteci 

t o  nameplate changes. The purpose i s  i o  make a c l e a r e r  d i s t i n c t i o n  be- 

tween consumer choice e f f e c t s ,  and those  d~ t o  changes i n  t he  range o f  

We cheose t o  compute t h e  e f f e c t  o f  s i t e  

op t iu f l s  o f f e r e d  t o  CBilsumers. 

The a n a l y s i s  o f  f ue l  economy chariyes w i l l  be c a r r i e d  o u t  i n  t e r m  

of gal l s n s  per mile r a t h e r  than miles pes gal loss t o  simp1 i f y  the a r i t h -  

metic,. The mean o f  d f f f e r e n t  g a l l o n s  per m i l e  i s  t i l e  a r i t h m e t i c  mean, 

w h i l e  the mean o f  miles per  g a l l o n  i s  t h e  harmonic mean. 
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The f o l l o w i n g  d e f i n i t i o n s  are requi red.  

E -. veh ic le  e f f i c i e n c y  i n  ga l lons  pet- m i le ,  

AE - change i n  e f f i c i e n c y  from year t-1 t o  t, 

S K ~  - i s  nameplate K's share of  t o t a l  sales in year  t 

f i ~ a ;  - i s  con f igu ra t i on  i ' s  share o f  nameplate K's sales i n  year t, 

i - indexes canf i gura t  i ons , 

K --- indexes namepl a tes 

R - indexes s i z e  classes, 

t - indexes years. 

The decomposition o f  e f f i c i e n c y  changes i s  represented i n  F igure E-1. 

The t o t a l  e f f i c i e n c y  change can be p a r t i t i o n e d  i n t o  two veh ic le  sets:  

1) continued, and 2) d iscont inued or  new nameplates, F o r  cont inued 

nameplates i t  i s  poss ib le  t o  break out  the  change due t o  changes i n  the 

nameplate sales mix versus t h e  combined e f f e c t  o f  e f f i c i e n c y  improvements 

and the  con f igu ra t i on  sales m i x .  

f u r t h e r  decomposed i n t o  a s i z e  c lass  sales s h i f t  e f f e c t .  

and con f igu ra t i on  e f f e c t  can be p a r t i t i o n e d  i n t o  two sets:  

The nameplate sales m i x  e f f e c t  can be 

'The e f f i c i e n c y  

1) continued, 

and 2)  d iscont inued o r  new conf igura t ions .  For cont inued conf igura t ions ,  

e change i n  e f f i c i e n c y  can be decomposed i n t o  a con f igu ra t i on  sales 

i f t  e f f e c t  and a c o n f i g u r a t i o n  e f f i c i e n c y  e f f e c t .  

Sales s h i f t s  e f f e c t s  are always computed by ho ld ing  fue l  e f f i c i e n c y  

constant a t  l a s t  yea r ' s  l e v e l  ( f o r  each c o n f i g u r a t i o n )  and con t ras t i ng  

t h i s  y e a r ' s  sales i s t r i b u t i o n  w i t h  l a s t  year 's .  Thus a l l  changes i n  

e f f i c i e n c y  w i t h i n  a cont inued con f igu ra t i on  are a t t r i b u t e d  t o  e f f i c i e n c y  

i ~ ~ r ~ v @ m e n ~ .  The mathematical de r i va t i on ,  f o l l o w i n g  t h e  s teps i n  F igure 

E - l ,  i s  prov ided below. 
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( l a ;  s t a t e s  t h a t  t h e  o v e r a l l  annual e f f i c i e n c y  i s  a sa lesweighted average 

04' c o n f i g u r a t i o n  e f f i c i e n c i e s .  

CONTINUED NAMEPLATES1 EFFICIE 

Cons ider ing  o n l y  t h e  s e t  C, AEc can be decomposed i n t o  two com- 

ponents:  

K t E i K t  % t f i K t - I E i K t -  
i K  

The f i r s t  and l a s t  summation terms are i d e n t i c a l  t o  those i n  (1) except 

t h a t  o n l y  nameplates o f f e r e d  i n  both t and t-l a r e  inc luded,  A term 

~n~~~~~~~ t h i s  y e a r ' s  nameplate sa les shares b u t  l a s t  y e a r ' s  nameplate 

e f f f i c i e n c i e s  has been subt rac ted  from t h e  f i r s t  component and added t o  

t h e  l a s t  component so t h a t  i t s  n e t  e f f e c t  i s  zero. The f i r s t  p a r t  o f  

( 2 )  represents t h e  nameplate e f f i c i e n c y  improvement e f f e c t  t he  second 

ar t  o f  t h e  nameplate s a l e s  m i x  e f f e c t .  

SIZE CLASS SALES AND NAMEPLATE SHIFT EFFECTS 

The second p a r t  o f  (2 )  can be f u r t h e r  decomposed i n t o  s i z e  c l a s s  

sales s h i f t  and w i t h i n  s i z e  c l a s s  nameplate sales s h i f t  e f f e c t s .  f i r s t ,  

d e f i n e  
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as the average fuel consumption rate  For  nameplate K i n  year t-9. 

Summing over i y  the second term o f  ( 2 )  becomes 

Now s p l i t  %he sum over  K inta a s e t  o f  sums f o r  each size class  9, 

Note t h a t  C S K ~  i s  t h e  s i z e  c la s s  share of t o t a l  c a r  sales i n  y e a r  t. 
Ks II 

T h e n  S t ( t /  c S K ~  i s  nameplate K's 

then write, 
KEJL 

share o f  size class  E ' S  s a l e s l  We can 

o r ,  rearranging 

Adding and subtracting a term which contains t h i s  y e a r ' s  sales mix 

ac ross  size  classes and l a s t  year's sales ix within simp classes and 

fuel economy y 
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we yet ,  

%t-l - 
f c EKt - . S K t - l  

Kc' K E R  

The f i r s t  p a r t  o f  equat ion  ( 3 )  i s  t h e  change i n  f u e l  e f f i c i e n c y  due 

The only term which d i f -  t o  nameplate sa les  s h i f t s  w i t h i n  s i z e  c lasses, 

f e r s  i s  t h e  nameplate share of s i z e  c lass  sales.  

The second p a r t  o f  (3 )  represents  t h e  e f f e c t  of s i z e  c l a s s  sa les  

sh i f t s ,  

sales.  Note t h a t  t h e  sales shares o f  a l l  cont inued nameplates may be 

d i f f e r e n t  i n  years t and t-1" This  cou ld  r e s u l t  i n  confus ion o f  s i z e  

The only terms which d i f f e r  a r e  t h e  s i r e  c l a s s  shares o f  t o t a l  

f o r  new 

t h i s  e f f e c t  

nuat ions a r e  

c lass  sa les  s h i f t s  and t h e  e f f e c t  o f  d i f f e r e n t  sa les  shares 

i n t r o d u c t i o n s  versus d i  $cont inued models A c o r r e c t i o n  f o r  

wi 17 be in t roduced when nameplate i n t r o d u c t  ons and discosat 

cons idered below. 

The f i r s t  p a r t  of equat ion  ( 2 )  i n c l u d e s  c o n f i g u r a t i o n  s h i f t s ,  

i n t r o d u c t i o n s  and d i s c o n t i n u a t i o n s  o f  c o n f i g u r a t i o n s ,  and e f f i c i e n c y  

improvements f o r  a g iven c o n f i g u r a t i o n .  Consider the  subset o f  C which 

i n c l u d e  o n l y  those c o n f i g u r a t i o n s  which cont inue from y e a r  t- l  t o  y e a r  

t, namely C". For t h i s  subset on ly ,  c o n f i g u r a t i o n  sa les s h i f t s  and 

e f f i c i e n c y  improvement e f f e c t s  can be calculated. 
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Add and s u b t r a c t  the f o l l ow i i 7g  froin the f i r s t  p a r t  o f  ( 2 )  

CT: S ~ t i i ~ t E j ~ t - 1  , 
i K  

The f i r s t  p a r t  of ( 4 )  d i f f e r s  o n l y  i n  t h e  c o n f i g u r a t i o n  e f f i c i e n c y  terms 

and so rep resen ts  t h e  effect, o f  conf i g u r a t i  on e f f i c i e n c y  improvements 

f r o m  t-1 t o  t. The second t e r m  d i f f e r s  only i n  conf igura t ion  sa les  

shares and so rep resen ts  on ly  t h a t  e f f e c t .  

share weights  i n  t h e  f i r s t  and second p a r t s  o f  the second t e rm a re  no t  

neeessar i  l y  equal . 

!.lowever the sum o f  sales 

INTRODUCTIONS AND DISCONTINUATlONS OF CONFIGURATIONS 

I n  computing A E c *  i n  ( 4 )  newly i i l t r o d u c e d  or d i s c o n t i n u e d  con- 

f i  gura i ions  o f  cont inued nameplates were exc l  uded. 

e f f e c t  a f  c o n f i  g u r a t i  on i n t r o d u c t i s n s  or de! e t i  ons we complmte t h e  fi rst  

p a r t  o f  ( 2 )  u s i n g  c o n f i g u r a t i o n s  i n  thrz s e t  C b u t  no t  C’. 

Po c a l  eu l  a t e  the 

C n o t  C‘ c not C’ 

( 5 %  

Th is  i s  e q u i v a l e n t  t o  sub t r ac t ing  ( 4 )  from t h e  f i r s t  p a r t  o f  ( 2 )  s i n c e  

(2 )  i s  performed over a l l  c a n f i g u r a t i o n s  o f  cont inued nameplates ( C )  

while ( 4 )  is performed over  cont inued c o n f i g u r a t i o n s  (C’) on l y .  
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I n  equat ion (5 )  t he  sales share weights i n  the  f i r s t  and second 

terms will i n  general not  be equal a As a r e s u l t  changes i n  the  t o t a l  

sales share o f  new versus d iscont inued conf igura t ions  could confuse t h e  

i n t e w r e t a t i o n  o f  t h i s  term. To prevent this, t he  term i s  s p l i t  i n t o  

separate i n t r o d u c t i o n  and d i scon t inua t ion  ef fe t s  by adding the  term, 

Kt-1% -1 

c not  C” C not C“ 

dnd s p l i t t i n g  equat ion ( 5 )  i n t o  two separate e f f e c t s .  

I n t roduc t i ons  

S K t f j  K t E i  K t  - SKlfi K t r K t - l  
i K  iK 

c not  C” C not  C” 

Discont inuat ions  

( 7 )  

C not  G’ C not  C’ 

Sl’nce equat ion ( 6 )  i s  not  zero9 i t  must be subtracted from some 

o the r  term i n  the  equat ion set  t o  preserve t h e  proper ty  t h a t  t he  sum o f  

a l l  terms equals the  t o t a l  change i n  e f f i c i e n c y .  Subt rac t ing  it from 

t h e  con f igu ra t i on  sales s h i f t  e f f e c t  [ the second term o f  equat ion ( 4 ) 1  
makes a c o r r e c t i o n  t o  t h a t  equat ion f o r  any change i n  t h e  sales share o f  

cont inued conf igura t ion .  



c ‘not C’ C’ 

NAMEPLATE INTRODUCTIONS AND DISCUNTINUATiONS 

F i n a l l y ,  it remains t o  compute the e f f e ~ t  of i n t r o d u c t i o n s  and 

d i s c o n t i n u a t i o n s  o f  nampplates. Invo lved w i t h  thp i n t r o d u c t i o n  or 

oval  of t hese  new products  may be s i ze  c lass  s h i f t s ,  nameplate shifts ,  

c o n f i  gu ra t i sn  s h i f t s  and enyi  neer-ing and desi gti improvements. Ue a r e  

compasi ny t w o  bundles o f  ecammditi e% : 1) newly in t roduced v e h i c l e s  and 

2 )  d i s c o n t i n u e d  models I This term, together  w i t h  the ~orresp~ndi 179 terq 

f o r  caitt-i g u r a t i o n s  represent a c t i o n s  t h a t  v e h i c l e  producers have taken 

t o  respond t o  khe market demand f o r  or r e g u l a t i o n s  r @ q u i i - i n g  f i l e1  economy 

T h i s  e f f e c t  i s  c~mpi i ted  by s u b t r a c t i n g  t h e  t o t a l  e f f i c i e n c y  change 

f o r  continued nameplates Prom t h a t  f o r  a l l  nameplates. 

Th-is i s  what would be ~ t r t i r i n e d  by c a l c u l a t i n g  t h e  t o t a l  e f f i c i e n c y  

change f o r  a l l  v e h i c l e s  n o t  i n  the s e t  C. 

n o t  i n  C no t  i n  C 
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(Note t h a t  t he  f i r s t  and s e c ~ n d  terms o f  (9a )  con ta in  no ~~~0~ name- 

p la tes. )  Once again, however, t he  sum of sales shares w i l l  no t  be equal 

i n  the  f i r s t  and second terms. A c o r r e c t i o n  f o r  t h i s  i s  i n t roduce 

h i ch  a l so  i nvo l ves  a c o r r e c t i o n  f o r  a r e l a t e d  problem i n  the  s i z e  

c lass  sales s h i f t  e f f e c t .  

~~~~~~?~~~ OF I ~~~~~~~$ AND ~ E ~ ~ ~ I ~ ~ §  EFFECTS A~~ ~~~~~~~~~~ 

OF SIZE CLASS SHIFT EFFECT 

Two o f  t he  e f f i c i e n c y  change e f f e c t s  compare sa les shares which may 

n o t  be the  same from one year  t o  the next. The sine class sales s h i f t  

e f f e c t  compares sa les shares i n  year  t fo r  nameplates which cont inued 

f rom year t - 4  t o  t, w i t h  the sales share o f  these veh ic les  i n  

The nameplate i n t r o d u c t i o n s  and d i  scont inuat ions  e f f e c t  ~ i m i ~ ~ ~ l ~  

con t ras ts  the market s arc? o f  new i n t r o  u c t i o n  i n  year  t w i t h  t h a t  o f  

~ ~ ~ ~ ~ n t ~ n ~ ~ ~  models i n  year  t-1. This i s  groblernat3c s ince  i f  t h e  sales  

shares o f  new i n t r o d u c t i o n s  d i f f e r  subs tan t ia  l y  from those of 

ti nued nameplates, t h a t  sales s h i f t  could mask e f f i c i e n c y  di f ferences e 

A s o l u t i o n  t o  t h i s  problem can be obta ined by s p l i t t i n g  i n t r o d u c t i o n  and 

d i  ~ ~ ~ n t ~ n u a t i Q ~  e f f e c t s  i n t o  separate fac to rs ,  wh i l e  a t  t h e  same t ime  

adding f a c t o r s  t o  t h e  s i z e  c lass  share e f f e c t  which, i n  a sense, 

comp'l e t e  the  shares ., 

I t  i s  convenient t o  f i r s t  s i m p l i f y  no ta t i on .  

Let. 
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and 

S,t_ i s  t h e  sales share o f  s i z e  class  L in y e a r  t (for continued r ime-  
._ 

plates  only i f  w S U ~  over  t he  se t  C). Egt i s  the average e f f i c i ency  

s i z e  class  R ( i n  gallons p e r  n i i l e )  and Tt-~a i s  t he  average e f f i c i e n c y  in 

y e a r  t-1 o f  a71 continued nameplates. 
i n  C. 

The e f f i c i e n c y  improvement o f  in t roduct ions  can be measured by corn- 

p a r i  ny thei P sales share wei gkted e f f i  c i  ewcy t o  that -  o f  c o n t i  nlied name- 

p l a t e s  i n  year  t-1. 

I n t roduc t i ons  e f f e c t  

Likewise the share n e i  ghled e f f l  c i  ency o f  d i  s c o n t i  nued nameplates 

can be contrasted w i t h  t h a t  o f  continLicd nameplates i n  t-l. 

Disconti nua t ions  e f f e c t  

In eachg the share weighted  eff-icierscy o f  nameplates n o t  i n  t h e  s e t  o f  

continued nameplates Tin each year  i s  compared wSth an equal share  weight  

t imes  t h e  e f f i c i e n c y  o f  con t inued  mameplates i n  year  t-1. By so do ing  

KC have added another quan t i t y  t o  t h e  t o t a l  e f f i c i e n c y  change: 
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I n  order that, the sum of a l l  terms equals exactly the t o t a l  efficiency 

change, t he  additional t e r n  must be subtracted from some term. 

t r a c t i n g  i t  f rom the size class sales s h i f t  e f f e c t  ad justs  t h a t  e f f e c t  

f o r  t h e  d i f f e rence  i n  sales shares o f  continued nameplates between t - B  

and t ,  

Sub- 

The a d j u s t e d  s i z e  class  sales s h i f t  e f f e c t  i s ,  

- i t  i s  easy shaw t h a t  i t  equals E t - 1 .  since 
i n  c 

S i m i l a r l y  by muliplying and d i v i d i n g  the  f i r s t  t e r n  of AEB' by S C ~  we 
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- -- 
E't-1 i s  e q u i v a l e n t  t o  E t - 1 ,  except t..hi3t yeas i: s i z e  class  shares are 

i n  C i n  C 
rrsed as weights. 

Thus, %E hsve 

i n  C ,  

The s i z e  c lass  sales  s h i f t  e f f e c t  i s  t h u s  the d i f f e s m c e  bet~ecfi  t h e  

average eff- ic ienc) of cont inued nameplates i n  y e a r  $-I and what t h a t  

e f f i c i e n c y  would be u s i n g  year t 

sales share o f  c o n t i  nued namepli a 

SUHMARY 

The eight components of e f f  

s i z e  class shares, weighted by the 

es  i n  year t. 

ciency change der ived above d r e  sum- 

marized below. 

e f f i c i e n c y ,  A F ,  (1). 

Summirag a l l  cornpanefits will r e t u r n  the t o t a l  change i n  

1, Size class sales s h i f t  
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2. Nameplate sales s h i f t  w i t h i n  s i z e  classes 

3. C o n f i g u r a t i o n  e f f i c i e n c y  improvements 

4. Conf i  g u r a t i  on sa les  s h i f t  

c‘not C“ 

5, I n t r o d u c t i o n s  o f  c o n f i g u r a t i o n s  

6 D i  sconti n u a t i  ons o f  conf i g u r a t i  ons 

7 Namepl a t e  i n t  r o d u c t i  ons 

AENL = ‘c SKiE-Kt - 
n o t  c K 

n o t  c 
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8. Nameplate d i s c o n t i n u a t i o n s  
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