
INFORMATION TO USERS

This reproduction was made from a copy of a document sent to us for microfilming. 
While the most advanced technology has been used to photograph and reproduce 
this document, the quality of the reproduction is heavily dependent upon the 
quality of the material submitted.

The following explanation of techniques is provided to help clarify markings or 
notations which may appear on this reproduction.

1. The sign or “target” for pages apparently lacking from the document 
photographed is “Missing Page(s)” . If it was possible to obtain the missing 
page(s) or section, they are spliced into the film along with adjacent pages. This 
may have necessitated cutting through an image and duplicating adjacent pages 
to assure complete continuity.

2. When an image on the film is obliterated with a round black mark, it is an 
indication of either blurred copy because of movement during exposure, 
duplicate copy, or copyrighted materials that should not have been filmed. For 
blurred pages, a good image of the page can be found in the adjacent frame. If 
copyrighted materials were deleted, a target note will appear listing the pages in 
the adjacent frame.

3. When a map, drawing or chart, etc., is part of the material being photographed, 
a definite method o f “sectioning” the material has been followed. It is 
customary to begin filming at the upper left hand comer of a large sheet and to 
continue from left to right in equal sections with small overlaps. If necessary, 
sectioning is continued again—beginning below the first row and continuing on 
until complete.

4. For illustrations that cannot be satisfactorily reproduced by xerographic 
means, photographic prints can be purchased at additional cost and inserted 
into your xerographic copy. These prints are available upon request from the 
Dissertations Customer Services Department.

5. Some pages in any document may have indistinct print. In all cases the best 
available copy has been filmed.

University'
Micnxilms

International
300 N. Zeeb Road 
Ann Arbor, Ml 48106



8503277

S jo lander, R ichard

EFFECTS OF MICHIGAN’S MANDATORY BEVERAGE CONTAINER DEPOSIT 
LAW ON THE MARKET FOR BEVERAGES

Michigan State University Ph.D. 1984

University
Microfilms

International 300 N. Zeeb Road, Ann Arbor, Ml 48106



PLEASE NOTE:

In all c a se s  this material has been filmed in the best possible way from the available copy. 
Problems encountered with this docum ent have been identified here with a  check mark V .

1. Glossy photographs or p a g e s______

2. Colored illustrations, paper or prin t_____

3. Photographs with dark background______

4. Illustrations are  poor copy_______

5. P ages with black marks, not original copy__

6. Print shows through as  there is text on both s id es  of page______

7. Indistinct, broken or small print on several pages

8. Print exceeds margin requirem ents_____

9. Tightly bound copy with print lost in spine______

10. Computer printout pages with indistinct print______

11. P age(s)____________ lacking when material received, and not available from school or
author.

12. P ag e(s)____________ seem  to  be  missing in numbering only a s  text follows.

13. Two pages num bered_____________ . Text follows.

14. Curling and wrinkled p a g e s______

15. O ther_________________________________________;________________________________

University
Microfilms

International



EFFECTS OF MICHIGAN’S MANDATORY 

BEVERAGE CONTAINER DEPOSIT LAW 

ON THE MARKET FOR BEVERAGES

By

R ichard  S jo la n d e r

A DISSERTATION

Subm itted  to  

M ichigan S ta te  U n iv e rs ity  

in  p a r t i a l  f u l f i l lm e n t  o f  th e  re q u ire m e n ts  

f o r  th e  d eg ree  o f

DOCTOR OF PHILOSOPHY 

DEPARTMENT OF RESOURCE DEVELOPMENT 

1984



ABSTRACT

EFFECTS OF MICHIGAN'S MANDATORY 

BEVERAGE CONTAINER DEPOSIT LAW 

ON THE MARKET FOR BEVERAGES

By

R ichard  S jo la n d e r

A S tu d y  was d e s ig n e d  t o  d e te rm in e  th e  e f f e c t  o f  a  p u b lic  p o lic y , 

th e  M ichigan M andatory Beverage C o n ta in e r  D e p o s i t  Law (MBCDL) on  f i v e  

c h a r a c t e r i s t i c s  o f  th e  m a rk e t f o r  b e v e r a g e s :  t o t a l  in d u s try  s a le s ,

bo rd er a re a  s a le s ,  package m ix , d i s t r i b u t i o n  s y s te m s  e n e rg y  u s e ,  and  

p r o d u c t  p r i c e s .  The b e e r  i n d u s t r y  was s e l e c t e d  f o r  s tu d y  b e c a u se  

com prehensive d a ta  f o r  s a le s  and c o n ta in e r  ty p e s  were a v a i la b le  from th e  

M ichigan L iquor C o n tro l Commission.

B ecau se  o t h e r  c h a n g e s  were ta k in g  p la c e  a t  th e  tim e th e  MBCDL was 

being  im plem ented, s e v e ra l  key  v a r i a b l e s  w ere  e x p l i c i t l y  a n a ly z e d  to  

s e p a r a t e  t h e i r  e f f e c t  from  t h a t  o f  th e  MBCDL. These in c lu d e d  a n o th e r  

p u b lic  p o lic y  m easure ( r a i s in g  th e  le g a l  d r in k in g  age) ,  p lu s  c h a n g e s  i n  

econom ic, p o p u la tio n , and p r ic e  v a r i a b le s .

The ev id en ce  from th re e  s e p a ra te  demand m odels which w ere developed 

fo r  th e  s tu d y  in d ic a te d  t h a t  th e  volume o f b e e r  s o ld  in  M ichigan dropped



b e c a u se  o f  th e  MBCDL. A d e c l i n e  o f  b e tw e e n  5 an d  7 p e r c e n t  w as 

a t t r i b u t e d  t o  th e  p o l i c y .  An even g r e a te r  im pact was found a lo n g  th e  

so u th e rn  b o rd e r o f  M ichigan. The f i r s t  t i e r  o f  s o u th e r n  c o u n t i e s  i n  

M ichigan ex p erien ced  an a d d i t io n a l  9 p e rc e n t d e c lin e  in  s a le s .

The p a ck a g e  m ix s h i f t e d  away from  c a n s  w ith  a  d e c l i n e  from  70

p e r c e n t  o f  th e  m a rk e t when th e  law  to o k  e f f e c t  t o  40 p e rc e n t a f t e r .

C ans h ave  s in c e  i n c r e a s e d  t o  50 p e r c e n t .  N o n - r e f i l l a b l e  b o t t l e s
*

i n c r e a s e d  t h e i r  m a rk e t s h a r e  and h av e  been  about eq u al to  r e f i l l a b l e  

b o t t l e s .  No ev id en ce  was found th a t  th e  d i f f e r e n c e  in  d e p o s its  (5  c e n ts  

o n  c e r t i f i e d  r e f i l l a b l e  b o t t l e s  and  10 c e n t s  f o r  a l l  o t h e r s )  was 

e f f e c t iv e  in  d i r e c t in g  consumer demand tow ard c e r t a in  c o n ta in e r s .

The ch an g e  i n  e n e rg y  consum ption f o r  th e  beverage d e l iv e ry  system  

was c a lc u la te d  based  on th e  a c t u a l  M ich ig an  p a ck a g e  m ix . The e n e rg y  

i n t e n s i t y  f o r  e ac h  ty p e  o f  c o n t a i n e r  w as c o m p ile d  from  f i v e  o th e r  

so u rc e s . The r e s u l t s  showed a  40 p e rc e n t d rop  in  system s e n e rg y  u se  in  

M ich ig an  r e s u l t i n g  fo rm  th e  MBCDL. T h is  r e s u l t e d  p r im a r i ly  from th e  

in c re a s e d  r e c y c l in g  o f  c an s .

The p r ic e  to  consum ers o f  th e  MBCDL was e s tim a te d  t o  be 3 c e n ts  per 

c o n ta in e r  f o r  b o t t l e s  and  4 .5  c e n t s  p e r  c a n s  d u r in g  th e  f i r s t  t h r e e  

y e a r s  a f t e r  th e  law  was im p le m e n te d . In  th e  l a s t  two y e a rs  n a t io n a l  

average  p r ic e  l e v e l s  have a lm ost caugh t up w ith  M ichigan b e e r  p r ic e s .

R a is in g  th e  minimum d r in k in g  age from  18 to  21 y e a rs  o f  age in  1978 

was e s tim a te d  to  red u ce  b e e r  consum ption th ro u g h o u t M ichigan by a b o u t  1 

p e rc e n t o f  t o t a l  s a l e s .

P o l i c y  recom m endations f o r  s t a t e  and f e d e r a l  governm ent as w e ll a s  

th e  beverage in d u s t r y  a re  su g g e s te d .
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CHAPTER I

In tr o d u c t io n  to  th e  Beverage C o n ta in e r Problem

Introduction

Many i n d i v i d u a l s  a n d  g r o u p s  c o n s i d e r  b e e r  an d  s o f t  d r in k

c o n t a i n e r s  t o  be  a  s i g n i f i c a n t  e n v i r o n m e n t a l  o r  s o c i a l  p r o b le m .

A t t e n t i o n  becam e f o c u s e d  o n  n o n - r e f i l l a b l e  beverage  c o n ta in e r s  f o r  a

number o f  re a s o n s . For exam ple, i n  1971 B a r ry  Commoner d e s c r ib e d  an

env iro n m en ta l c r i s i s  i n  h i s  book, The C lo sin g  C i r c l e ; 1

S e v e r a l  b i l l i o n  y e a rs  ago l i f e  appeared  and was 
n o u r is h e d  by th e  e a r t h ' s  s u b s ta n c e .  As l i f e  
grew , i t  ev o lv ed , i t s  o ld  form s tra n s fo rm in g  th e  
e a r t h ' s  s k i n  a n d  new o n e s  a d a p t i n g  t o  t h e  
c h a n g e s . . .  The en v iro n m e n ta l c r i s i s  i s  a  s ig n  
th a t  th e  f i n e ly  s c u lp tu re d  f i t  betw een l i f e  and 
i t s  s u r r o u n d in g s  h a s  begun to  c o rro d e . As th e  
l i n k s  betw een one l i v in g  th in g  and a n o th e r ,  and  
b e tw e e n  a l l  o f  them  and t h e i r  s u r r o u n d in g s ,  
beg in  to  b reak  down, th e  dynam ic  i n t e r a c t i o n s  
t h a t  s u s ta in  th e  w hole have begun to  f a l t e r  and, 
in  some p la c e s ,  t o  s to p .

He w ent on to  i d e n t i f y  th e  l e a d e r  in  th e  ra c e  t o  d e s t r o y  o u r  

ecosystem  a s  th e  n o n - r e f i l l a b l e  b o t t l e .  A c c o rd in g  t o  h i s  1946-1970  

i n d e x ,  t h e s e  b o t t l e s  h a d  i n c r e a s e d  5 3 ,0 0 0  p e r c e n t . 2 The f i r s t  

n o n - r e f i l l a b l e  b o t t l e s  w ere produced d u rin g  V orld  War I I  to  s u p p ly  b e e r  

f o r  m o ra le  to  A m erican  t r o o p s  o v e r s e a s . 3 T h u s , th e  f ig u r e  c i t e d  by 

Commoner was com paring s a le s  fo r  an  in f a n t  in d u s t r y  i n  1946 w ith  th o s e  

o f  a  m ature in d u s try  i n  1970. T h is  p o in t ,  however, was i r r e l e v a n t  to  an 

i n c r e a s i n g l y  im p o r ta n t  and i n f l u e n t i a l  p u b l i c  c a l l e d  e c o l o g i c a l l y  

concerned  consum ers.1*

The beverage  c o n ta in e r  problem  has been d eb a ted  a t  a l l  l e v e l s  o f  

government and i n  th e  p o p u la r  p re s s  s in c e  a ro u n d  1970. The s p i r i t  o f



2

t h i s  e c o l o g i c a l l y  c o n c e r n e d  c o n s u m e r  m ovem en t f o r  a  b a n  o n

n o n -re tu rn a b le  beverage  c o n ta in e r s  in  M ichigan was d e sc r ib e d  by Snow and

W right (1 9 7 7 ) .5

F o r  e n v i r o n m e n t a l i s t s  th e  w a s p -w a is te d  coke 
b o t t l e  and  th e  r e d  and w h i t e  B u d w e is e r  c a n  
s t r e w n  a c r o s s  t h e  c o u n t r y s i d e  h a d  becom e 
w o r l d - w i d e  s y m b o ls  o f  A m e r i c a ' s  o r g y  o f  
c o n s u m p t io n  a n d  w a s t e .  W hat o n e  i n d u s t r y  
o f f i c i a l  had c a l l e d  th e  " m ir a c le "  o f  A m erican  
d i s t r i b u t i o n  and p a c k a g in g  w as f o r  them  th e  
s o u rc e  o f  a n g e r  a n d  sh a m e . I n  a  w o r ld  o f  
e x p lo d in g  p o p u la t i o n  and s h r in k in g  r e s o u rc e s , 
and where m i l l i o n s  l i v e d  i n  s q u a l o r ,  eco n o m ic  
ex p an sio n  ach iev ed  by in c re a s e d  packaging  r a th e r  
th a n  p r o d u c t  im p rovem en t and by s t i m u l a t i n g  
d e s i r e  f a r  b e y o 'n d  l e g i t i m a t e  n e e d  w a s  
o u tra g e o u s .

In  f a c t ,  th e  'w a s p - w a is te d  coke  b o t t l e '  r e f e r r e d  t o  w as th e  

c h a r a c t e r i s t i c  r e f i l l a b l e  b o t t l e ,  s m a l l e r  i n  th e  m id d le  th a n  a t  th e  

s h o u ld e r  and b o tto m , w h ich  had b een  i n  u se  th r o u g h o u t  much o f  t h i s  

c e n tu ry  f o r  C oca-C ola. I n t e r e s t i n g l y ,  i t  was in  a lm ost a l l  i n s t a n c e s  a 

r e f i l l a b l e  b o t t l e .  However, such in fo rm a tio n  does n o t seem t o  have been 

im p o rta n t i n  much o f  th e  d e b a te .

Many s tu d ie s  w ere conducted  on th e  p o te n t i a l  e f f e c t s  o f  m andatory 

d e p o s i t s ,  b u t in  th e  cam paigns f o r  p a s s a g e  o f  th e  M ich ig an  M an d a to ry  

B e v e ra g e  C o n ta in e r D ep o sit Law (MBCDL) th e  argum ents on b o th  s id e s  were 

p re s e n te d  a t  an  e m o tio n a l  l e v e l .  I n  M ic h ig a n , th e  p r o - B o t t l e  B i l l  

e n v i r o n m e n ta l i s t s  s u c c e s s fu l ly  p o rtra y e d  th em se lv e s  a s  d e fe n d e rs  o f  th e  

p u b lio  i n t e r e s t  w h ile  d e p ic t in g  t h e i r  b e v e ra g e  i n d u s t r y  o p p o n e n ts  a s  

i n t e r e s t e d  o n ly  in  t h e i r  own p r o f i t s .  N o n - r e f i l la b le  beverage  c o n ta in e r s  

became sy m b o ls  o f  th e  " th ro w aw ay  s o c i e t y . "  The th row aw ay  and i t s  

s l o g a n ,  "no d e p o s i t ,  no r e t u r n , "  becam e c e n t r a l  t o  an id e o lo g ic a l  a s  

w e ll a s  te c h n o lo g ic a l  b a t t l e  o f  l i f e s ty l e s .®



Three f a c to r s  h e lp  to  c l a r i f y  how beverage c o n ta in e rs  came to  be 

s in g le d  o u t f o r  su c h  w id e s p re a d  a t t e n t i o n .  F i r s t ,  t h e r e  h a s  b e en  a 

d ra m a tic  in c re a s e  i n  th e  volume o f b e e r  and carb o n ated  s o f t  d rin k  s a le s  

d u r in g  th e  l a s t  t h i r t y  y e a r s .  T o ta l  s a le s  in c re a se d  by 400 p e r c e n t .7 

At th e  same tim e th e  m arket sh a re  o f  packaged b e v e ra g e s  was i n c r e a s i n g  

i n  c o m p a r is o n  t o  f o u n t a i n  o r  d ra u g h t  s a l e s .  W ith in  th e  p a ck a g e d  

b e v e ra g e  m a rk e t t h e r e  was a l s o  a  m a jo r  s h i f t  i n  t h e  p a c k a g e  m ix . 

R e f i l l a b l e  b o t t l e s  w ere  d e c l i n in g  i n  fa v o r  o f  cans and n o n - r e f i l l a b l e  

b o t t l e s  and can s . The combined e f f e c t  o f  in c r e a s in g  s a l e s ,  i n c r e a s i n g  

m arket sh a re  f o r  packaged b ev e rag es , and th e  changing package mix le d  to  

an e x p o n en tia l grow th r a t e  f o r  beverage  c o n ta in e rs  s in c e  World War I I .

The second f a c to r  draw ing s p e c ia l  a t t e n t io n  to  beverage c o n ta in e rs

was l i t t e r .  L i t t e r  can  be d e f in e d  a s  s o l i d  w a s te  d is p o s e d  o f  i n  a
«

s o c i a l l y  u n d e s i r a b l e  and i l l e g a l  m anner. L i t t e r  and th e  l o s s  o f  

e s th e t i c  v a lu es  i t  p roduced , more th a n  economic v a lu e s ,  w ere  r e c e i v i n g  

i n c r e a s i n g  a t t e n t io n  from p o lic y  makers a s  a  s o c ia l  c o s t  r e s u l t in g  from 

n o n - r e f i l l a b l e  b e v e ra g e  c o n t a i n e r s .  The n o n - r e f i l l a b l e  b e v e r a g e  

c o n t a i n e r  p o r t i o n  o f  l i t t e r  had  b e en  in c r e a s in g  and was e s tim a te d  to  

compose about 20 p e rc e n t o f  M ichigan l i t t e r  by volume in  1 97 8 .8  B o t t le s  

and can s , u n lik e  pap er o r  g a rb ag e , n e i th e r  blow away from  r o a d s id e s  n o r  

decom pose a t  any a p p r e c i a b l e  r a t e .  They a re  a cum ula tive  and e a s i ly  

i d e n t i f i a b l e  p o r t io n  o f l i t t e r .

The t h i r d  f a c t o r  was a new i n t e r e s t  in  energy consum ption d u rin g  

th e  1970s. Bruce Hannon s in g le d  o u t beverage d e liv e ry  system s f o r  s tu d y  

and em ployed e n e rg y  a s  th e  u n i t  o f  a n a l y s i s .  He com pared  b ev erag e  

d e liv e ry  system s and developed energy  r a t i o s  f o r  th e  v a r io u s  c o n t a i n e r  

systems. 9 H is  e n e rg y  r a t i o s  w ere c a lc u la te d  as th e  q u o t ie n ts  o f th e



e n e rg y  ex p en d ed  by a n o n - r e f i l l a b l e  c o n t a i n e r  sy s te m  and th e  energy 

expended by a  r e tu r n a b le  b o t t l e  system , which he assumed to  be t h e  m ost 

e c o l o g i c a l l y  sound system . The energy  c r i s i s  o f  1973 o c cu rred  s h o r t ly  

a f t e r  th e  p u b l ic a t io n  o f  h i s  work, and made energy  c o n su m p tio n  an  ev en  

more im p o rtan t i s s u e .

The beverage  c o n ta in e r  problem  c an  be sum m arized  a s  i n c r e a s i n g  

p u b lic  concern  f o r  th e  r a p id  g ro w th  i n  n o n - r e f i l l a b l e  c o n t a i n e r s  and 

t h e i r  r e l a t i o n  t o  r e s o u r c e  u s e ,  l i t t e r  and e n e r g y .  T h e re  h a s  been 

in c re a s in g  p re s s u re  from  th e  p u b l i c  d u r in g  t h e  l a s t  25 y e a r s  f o r  th e  

g o v e rn m e n t to  i n t e r v e n e  i n  th e  f r e e  m a rk e t sy s te m  i n  f a v o r  o f  t h e  

i n t e r e s t s  o f  th e  g e n e ra l p u b l ic  in  c a s e s  o f  p e r c e iv e d  m a rk e t f a i l u r e .  

The n o n - r e t u r n a b l e  b e v e r a g e  c o n t a i n e r  w as s e e n  by many p e o p le  to  

c o n s t i tu te  such a  m arket f a i l u r e .  P o l i c i e s  h av e  b een  p ro p o s e d  a t  a l l  

l e v e l s  o f  g o v e rn m e n t  a s  a  m e th o d  o f  c o r r e c t i n g  f o r  p e r c e i v e d  

d e f i c i e n c i e s  i n  th e  f r e e  m a rk e t f o r  b e v e r a g e s  th ro u g h  l e g i s l a t i n g  

m andatory d e p o s i ts  on a l l  c o n ta in e r s .

There a re  two m ajor ty p e s  o f  p o lic y  m e a s u r e s  w h ic h  h a v e  b e e n  

proposed  to  a d d re ss  th e  bev erag e  c o n ta in e r  problem . One i s  a  c o n t a i n e r  

ta x  and th e  o th e r  i s  th e  more w e ll  known d e p o s i t  system . A package ta x ,  

s p e c i f i c a l l y  fo r  b e v e ra g e  c o n t a i n e r s  w as recom m ended i n  1972 by th e  

E n v iro n m e n ta l  P r o t e c t i o n  A gency (EPA) i n  t h e i r  f i r s t  s tu d y  o f  t h i s  

problem . Such a  ta x  h as  n o t been e n a c t e d  i n  t h i s  c o u n t r y . 10 As o f  

J a n u a ry , 1984, n in e  s t a t e s  have im plem ented m andatory beverage  c o n ta in e r  

d e p o s i t  la w s  (MBCDL). T hese  a r e  M ich ig an  , O reg o n , Vermont, Maine, 

Iowa, C o n n ec tic u t, M assa c h u se tts , D elaw are, and New York.

The p re s e n t  s tu d y  a n a ly s e s  th e  e f f e c t  o f  th e  M ichigan MBCDL a s  a 

p u b lic  p o lic y  on f iv e  c h a r a c t e r i s t i c s  o f  th e  m arket f o r  b e e r .  T h e re  i s



g e n e r a l  a g re e m e n t among I n t e r e s t e d  p a r t i e s  on c e r t a in  e f f e c t s  o f  t h i s  

p o lic y  m easure. Some o f  th e s e  a re  t h a t  th e r e  w i l l  be a  r e d u c t io n  i n  (1 )  

b e v e ra g e  c o n ta in e r  r e l a t e d  l i t t e r (2) m u n ic ip a l s o l id  w aste  eq u al to  th e  

volume o f  c o n ta in e r s  re u se d  o r re c y c le d  in s te a d  o f  be ing  d i s c a r d e d ,  and 

(3 )  r e s o u r c e  u s e ,  i n c lu d in g  e n e r g y .  P r e d i c t i o n s  on o t h e r  i s s u e s ,  

how ever, such  as consumer r e a c t i o n  t o  th e  new a s s o r tm e n t  o f  p a c k a g e s  

o f f e re d  in  th e  m a rk e tp la c e , th e  e f f e c t  o f  th e  p o l ic y  on consumer p r i c e s ,  

o r th e  e f f e c t  on consumer demand a re  c l e a r l y  in  c o n f l i c t .

P r e d ic t io n s  h av e  b een  h am p ered  by th e  l a c k  o f  an a c c u ra te  d a ta  

b ase  from a re g io n  w ith  e x p e r ie n c e  u n d e r su c h  l e g i s l a t i o n .  M ich ig an  

c o n su m e rs  h a v e  now l iv e d  w ith  th e  p o lic y  f o r  o v e r f iv e  y e a r s .  Many o f 

th e  assum ptions n e c e ssa ry  in  p r i o r  work can  be r e p la c e d  by d a t a .  Such 

an  a n a l y s i s  s h o u ld  b e  o f  v a l u e  t o  o t h e r  s t a t e s  and  t h e  f e d e r a l  

governm ent a s  th ey  c o n s id e r  s im i la r  law s.

Scone o f  T h is  Study

T h is  s tu d y  a n a ly z e s  f iv e  e lem en ts  o f  th e  beverage  d e l iv e r y  system  

t h a t  may have changed a s  a  r e s u l t  o f  th e  M ich ig an  M an d a to ry  B ev e ra g e  

C o n ta in e r D ep o sit Law. These a r e :

1) t o t a l  M ichigan b e e r  s a l e s ,

2) M ichigan b o rd e r  coun ty  b e e r s a l e s ,

3) p a c k a g e  m ix  b y  c o n t a i n e r  t y p e ,  r e f i l l a b l e  b o t t l e s ,  

n o n - r e f i l l a b l e  b o t t l e s  and c a n s ,

4) energy  consumed in  M ich ig an 's  b e e r  d i s t r i b u t i o n  system , and

5) b e e r  p r i c e s .



The M ich ig an  law  c o v e r s  m ost carbonated  d r in k s  — soda, w a te r , 

and m alt b ev erag es. The M ichigan L iquor C o n tro l C om m ission r e c e iv e s  a 

copy o f every in v o ic e  f o r  sh ipm ents o f b ee r in to  and w ith in  th e  s t a t e  in  

o r d e r  t o  c o l l e c t  s t a t e  t a x e s  on  a l c o h o l .  T h e s e  r e c o r d s  a r e  

com prehensive, a c c u ra te , and p ro v id e  an  e x c e l le n t  d a ta  b a se . T h e re fo re , 

on ly  b e e r  i s  a n a ly z e d  i n  t h i s  s tu d y .  T h ere  i s . n o  c o m p arab le  t a x  on 

soda, and s a le s  rec o rd s  a re  th e  p ro p e r ty  o f each in d iv id u a l  b o t t l e r .

S o c ia l sc ie n c e  re s e a rc h  i s  c o m p lic a te d  by th e  l i m i t e d  a b i l i t y  o f  

th e  r e s e a r c h e r  to  c o n t r o l  c o n d i t i o n s  i n  th e  en v iro n m en t i n  o rd e r  to  

i s o l a t e  a s in g le ,  u n c o n tro lle d  v a r ia b le  f o r  s tu d y . The p re s e n t  w ork i s  

no. e x c e p t io n .  At th e  same tim e  a s  th e  M ich ig an  M andato ry  B everage 

C o n ta in er D eposit Law (MBCDL) becam e e f f e c t i v e ,  a n o th e r  m a jo r  p o l i c y  

r e l a t e d  to  b e e r  consum ption w as'im plem ented . M ich ig an 's  le g a l  d rin k in g  

age was ra is e d  from 18 t o  21 y e a r s  o f age on December 23 , 1978.11

In  a d d it io n  to  th e s e  two d i s c r e te  p u b lic  p o lic y  changes, two o t h e r  

g r a d u a l  ch an g es  w ere  o c c u r r in g  i n  M ich ig an  t h a t  may have in f lu e n c e d  

consumer b eh av io r r e l a t e d  to  beverage  consum ption. F i r s t ,  th e  p r i c e  o f  

b e e r has r i s e n  s u b s t a n t i a l l y  s in c e  im plem en ta tion  o f  th e  MBCDL. Second, 

th e  M ichigan economy, g e n e r a l ly  more v o l a t i l e  th an  th e  n a t io n a l  economy, 

experienced  two re c e s s io n s  in  th e  l a s t  f iv e  y e a r s .

A ll fo u r  o f  th e se  changes o ccu rred  c o n c u r re n tly . T h e re fo re , t h e r e  

a r e  f o u r  r e l a t e d  v a r i a b l e s  t h a t  c o u ld  have  chan g ed  M ich ig an  b e e r  

consum ption  p a t t e r n s  s i g n i f i c a n t l y .  T hese  h av e  a l l  b een  c a r e f u l l y  

co n sid ered  in  th e  p re s e n t  s tu d y  i n  an e f f o r t  to  i s o l a t e  th e  in f lu e n c e  o f 

th e  t a r g e t  v a r i a b l e ,  t h e  MBCDL, on b e e r  s a l e s .  T hese  c h a n g e s  w e re  

s tu d ie d  and th e  d e g re e  o f  in f lu e n c e  th a t  th e  MBCDL had on a l l  f iv e  i s
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d e sc rib ed  below . There a re  many o th e r  changes t h a t  have been a t t r i b u t e d  

t o  m a n d a to ry  b e v e r a g e  c o n t a i n e r  d e p o s i t  la w s  i n  g e n e r a l ,  an d  

s p e c i f i c a l ly  to  th e  r e s u l t s  o f  th e  M ichigan law , th a t  a re  n o t d i s c u s s e d  

i n  th e  p r e s e n t  r e p o r t .  Some o f  th e s e  in v o lv e  l i t t e r ,  s o l i d  w aste , 

employment, and la b o r  p r o d u c t iv i ty .

M ost p r o p o n e n t s  and o p p o n e n ts  a g re e  t h a t  a  MBCDL w i l l  re d u c e  

beverage  r e l a t e d  l i t t e r  and t h a t  i t  w i l l  re d u c e  s o l i d  w a s te  by th e  

num ber o f  a d d i t io n a l  c o n ta in e rs  be ing  reu sed  o r  re c y c le d  as a  r e s u l t  o f  

th e  la w . The i s s u e  i s  th e  c o s t  o f  t h e s e  and o th e r  b e n e f i t s .  The 

a n a l y s i s  c o n ta in e d  i n  t h i s  s tu d y  s p e c i f i c a l l y  a d d re s s e s  th e  c o s t  to  

consumers in  th e  form o f  h ig h e r  r e t a i l  p r ic e s .

The s tu d y  i s  d iv id e d  i n t o  t h r e e  s e c t i o n s .  I n  c h a p te r  two th e  

l i t e r a t u r e  on th e  beverage  c o n ta in e r  p ro b lem  iB  p r e s e n te d .  I t  s t a r t s  

w ith  th e  g e n e ra l s tu d ie s  o f th e  is s u e s  and th en  fo cu ses  on th e  work done 

s p e c i f i c a l l y  a n a ly s in g  th e  p o lic y  in  M ichigan. C h a p te r  t h r e e  p r e s e n t s  

th e  m ethods and r e s u l t s  o f  e a c h  o f  th e  f i v e  im p a c ts  s tu d ie d . Three 

demand models f o r  b e e r  s a le s  in  M ich ig an 's  so u th e rn  b o rd e r a r e  s t u d i e d .  

A p re s e n ta t io n  o f th e  numbers of each type  o f package so ld  ov er an e ig h t  

y e a r  p e rio d  p ro v id e s  th e  d a ta  base  f o r  e s tim a tin g  th e  energy  consumed in  

d i s t r i b u t i n g  b e e r . A com parison i s  made o f energy use  b e fo re  and a f t e r  

enactm ent o f  th e  MBCDL. F in a l ly ,  th e  change in  p r ic e s  a t  a l l  l e v e l s  o f  

th e  d i s t r i b u t i o n  c h a n n e l i s  de term ined  f o r  th re e  y e a rs  b e fo re  and f iv e  

y e a rs  a f t e r  th e  law took  e f f e c t .  The f i n a l  c h a p te r  p re s e n ts  th e  summary 

and co n c lu s io n s  from th e  p re s e n t s tu d y  a long  w ith  p o lic y  recom m endations 

and su g g es tio n s  f o r  fu tu r e  r e s e a rc h .
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CHAPTER II

L i te r a tu r e  Review

The F i r s t  EPA S tudy -  1972

The f i r s t  m a jo r  g o v e rn m e n t-s p o n s o re d  s tu d y  on th e  s u b je c t  o f 

r e s t r i c t i v e  b e v e r a g e  c o n t a i n e r  l e g i s l a t i o n  w a s  d o n e  f o r  t h e  

E n v i r o n m e n ta l  P r o t e c t i o n  A gency (EPA) i n  1 9 7 2 .1 T h a t s tu d y  was 

c o n d u c te d  by th e  R e s e a rc h  T r i a n g l e  I n s t i t u t e  and  v ie w e d  b e v e r a g e  

c o n t a i n e r s  a s  c au s in g  an en v iro n m en ta l p roblem y l i t t e r .  Some consum ers 

o f  b ev erages l i t t e r  t h e i r  empty c o n ta in e r s  r a th e r  th a n  d is p o s in g  o f  them 

p r o p e r l y ,  c r e a t i n g  s o c i a l  c o s t s .  B ev e ra g e  c o n t a i n e r s  were found to  

compose an im p o rtan t sh a re  o f  l i t t e r  (ab o u t 20 p e rc e n t) .

The EPA s tu d y  u se d  a  macroeconomic a n a ly t i c a l  approach  and found 

th a t  beverage  c o n ta in e rs  were n o t a  r e s o u r c e  p ro b le m  a t  t h a t  l e v e l  o f  

a n a l y s i s .  M eta l c o n t a i n e r s  c o n s t i tu te d  a  r e l a t i v e l y  sm all p o r t io n  o f 

th e  t o t a l  U .S. consum ption o f  aluminum and s t e e l ,  and th e  g la s s  sand and 

l im e s to n e  u se d  i n  b o t t l e  m an ufactu re  w ere p l e n t i f u l  r e s o u rc e s .  An a l l  

r e f i l l a b l e  b o t t l e  system  would le a d  to  energy  s a v in g s , bu t th ey  would be 

i n s ig n i f i c a n t  r e l a t i v e  to  t o t a l  U .S. energy  consum ption.

The EPA r e p o r t  co n c lu d ed  t h a t  e i t h e r  a  h igh  m andatory d e p o s it  or 

a  low package ta x  w ith  th e  rev en u es  b e in g  used f o r  more f r e q u e n t  l i t t e r  

c o l l e c t io n s ,  c o u ld  p r o v i d e  s i g n i f i c a n t  e n v iro n m e n ta l  b e n e f i t s  by 

r e d u c in g  l i t t e r .  They f a v o r e d  t h e  t a x  a s  t h e  m o s t a p p r o p r i a t e  

g o v ern m en t p o l i c y  b ecau se  i t  was p r e d ic ta b le ,  l e s s  c o s t ly  t o  consum ers 

and p ro d u c e rs , and e a s i e r  to  a d m in is te r .2 The ta x  le v e l  proposed in  th e  

s tu d y  was betw een one h a l f  and  o n e  o e n t  p e r  m a n u fa c tu re d  c o n t a i n e r .

9
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S u c h  a  t a x  w o u ld  i n c r e a s e  th e  p r i c e  o f  c o n v e n ie n c e  ( b e v e r a g e s  i n  

n o n - r e f i l l a b l e  c o n ta in e r s )  by th e  amount o f  the  nom inal t a x .  I t  w o u ld , 

h o w e v e r ,  h a v e  a  n e g l i g i b l e  e f f e c t  on  t h e  p r i c e  o f  b e v e r a g e s  i n  

r e f i l l a b l e  packages, where th e  t a x  w ould  be  d iv id e d  by th e  num ber o f  

tim es  th e  package was f i l l e d .

T h is  1972 EPA r e p o r t  w as th e  f i r s t  and o n ly  s tu d y  t o  in c lu d e  a 

package ta x  a s  an a l t e r n a t iv e  p o l ic y  m easure f o r  a d d re s s in g  th e  beverage  

c o n t a i n e r  p ro b le m . L a te r  s t u d i e s ,  a l th o u g h  n o t  c o n t r a d i c t i n g  th e  

r e s u l t s  o f  t h i s  f i r s t  s tu d y , came t o  d i f f e r e n t  c o n c lu s io n s  on p o l i c y  

re c o m m e n d a tio n s . T h is  may have been because  a n a ly s ts  d id  n o t c o n s id e r  

a s  broad  a  range o f  p o l ic y  a l t e r n a t i v e s  i n  f u tu r e  s tu d ie s .

Energy

Two o t h e r  e v e n ts  i n  1972 h e lp e d  t o  s e t  t h e  s t a g e  f o r  f u t u r e  

beverage  c o n ta in e r  l e g i s l a t i o n .  The f i r s t  was a  s tu d y  by Hannon a t  th e  

U n iv e r s i t y  o f  I l l i n o i s .  Energy was s in g le d  o u t as  th e  acc o u n tin g  u n i t  

by which to  Judge th e  e f f e c t i v e n e s s  o f  m a n d a to ry  b e v e r a g e  c o n t a i n e r  

d e p o s it  l e g i s l a t i o n  (MBCDL).3 Hannon was i n  agreem ent w ith  th e  EPA s tu d y  

on th e  r e l a t i v e  p o r t io n  o f  th e  n a t io n 's  energy  consumed by th e  b e v e ra g e  

d e l iv e ry  system , t h i r t y - f o u r  one- h u n d r e d t h s  o f  one p e r c e n t  i n  1970 

a cc o rd in g  to  h i s  f ig u r e s .  At a  lo w er l e v e l  o f  a g g r e g a t io n  c o n s i s t i n g  

o f  t h e  b e v e ra g e  d e l i v e r y  sy s te m  i n  i s o l a t i o n  fro m  t h e  r e s t  o f  t h e  

economy, how ever, th e  p o te n t i a l  energy  sav in g s  under a  MBCDL were h ig h ly  

s i g n i f i c a n t . ^  Hannon found t h a t  55 p e rc e n t o f  t h a t  energy  used  in  th e  

b everage  in d u s try  could  be saved  th ro u g h  th e  im p le m e n ta t io n  o f  an  a l l  

r e f i l l a b l e  b o t t l e  system . T h is  co n cep tu a l le v e l  f o r  p o l ic y  a n a ly s is  was 

q u ic k ly  adop ted  by b o th  governm en t ag en cy  a n a l y s t s  and  e n v ir o n m e n ta l  

i n t e r e s t  g ro u p s.



R obert W einberg, an i n d u s t r y  a n a l y s t ,  r e v ie w e d  t h e  e n e r g y  

a n a ly s e s  and  c a l c u l a t e d  t h a t  th e  b e v e ra g e  i n d u s t r y  w as l e s s  e n e rg y  

i n t e n s i v e ,  p e r  d o l l a r  o f  o u t p u t ,  th a n  th e  a v e ra g e  d o l l a r  o f  g r o s s  

n a t i o n a l  p ro d u c t  (QNP). ^ A d o l l a r  s p e n t  on b e e r  c o n ta in e d  o n ly  40 

p e rc e n t a s  much energy  a s  a  d o l l a r  o f  a v e ra g e  GNP. Even i n  alum inum  

c an s , th e  most energy  in te n s iv e  beverage  c o n ta in e r ,  energy  use was s t i l l  

below  av erag e .

W ith th e  l o s s  o f  convenience packag ing  th ro u g h  a  MBCDL, consum ers 

cou ld  e a s i l y  s h i f t  t h e i r  consum ption p a t t e r n s ,  s p e n d in g  l e s s  money f o r  

b ev erag es  and more on o th e r  f a r  more energy  in te n s iv e  consum ption ite m s , 

re a so n e d  W ein b e rg . Such  a  s h i f t  c o u ld  e a s i l y  d i s s i p a t e  any  e n e rg y  

s a v i n g s  t h a t  m ig h t be e x p e c te d  from  a s h i f t  to  r e f i l l a b l e s .  T h is  

argum ent was in  g e n e ra l  agreem ent w ith  th e  1972 EPA r e p o r t  f i n d i n g  t h a t  

e n e rg y  s a v in g s  w ould  be i n s i g n i f i c a n t .  I t  d id  n o t  have th e  p o p u la r 

ap p ea l which could  be g e n e ra te d  w ith  im ages o f  l i g h t in g  e n t i r e  to w n s  by 

m e re ly  s w itc h in g  to  a  more e c o lo g ic a l ly  sound beverage  c o n ta in e r .  Note 

t h a t  in  t h i s  c o n te x t e c o lo g ic a l ly  sound meant s a v in g  e n e r g y . The same 

te rm  can  be  u s e d  i n  many w ays to  f i t  th e  needs o f  re so u rc e  d e p le t io n ,  

c o n se rv a tio n , p r e s e r v a t io n ,  re c o v e ry , re u s e  o r  numerous o th e r  c o n c e p ts .  

These d e f i n i t i o n s  may be in  c o n f l i c t .

The Oregon MBCDL

The o t h e r  m a jo r  e v e n t  i n  1972 was th e  im p le m e n ta t io n  o f  th e  

Oregon B ev e ra g e  C o n ta in e r  D e p o s i t  L e g i s l a t i o n ,  b e t t e r  known a s  th e  

" B o tt le  B i l l . "  T h is  was passed  by th e  s t a t e  l e g i s l a t u r e  w ith  th e  a c t iv e  

su p p o rt o f  Oregon Governor M cC a ll, an d  to o k  e f f e c t  i n  O c to b e r ,  1972. 

The law  re q u ir e d  d e p o s i ts  on ca rb o n a ted  beverage  c o n ta in e r s  ( s o f t  d rin k b



12
and b e e r ) ,  and re q u ire d  th a t  members o f  th e  d i s t r i b u t i o n  channel s e l l i n g  

a  g iv en  p ro duct-package  a ls o  accep t th e  package back and r e tu r n  th e  f u l l  

re fu n d  v a lu e . F in a l ly ,  i t  p ro h ib i te d  rem ovable p u l l  ta b s  from  b e v e ra g e  

can s .

The " B o t t l e  B i l l "  was w id e ly  h a i l e d  by e n v ir o n m e n ta l is t s  a s  a 

s ig n i f i c a n t  s te p  i n  r e v e r s i n g  th e  tre m e n d o u s  i n c r e a s e  i n  l i t t e r  and 

s o l i d  w a s te  r e p r e s e n t e d  by p a c k a g in g  m a t e r i a l s .  I t  was opposed, to  

v a r y in g  d e g r e e s ,  by a l l  s e c t o r s  o f  in d u s try  d i r e c t l y  a f f e c te d  by i t .®  

The b i l l  was c h a llen g e d  in  th e  c o u r ts  on th e  b a s is  o f  d is c r im in a t io n ,  a s  

i t  d i d  n o t  d i r e c t l y  a d d r e s s  th e  h e a l t h ,  w e l f a r e ,  o r  s a f e t y  o f  th e  

p eo p le . In d u s try  l o s t .  P u b lic  o p in io n  was v e ry  s tro n g  i n  f a v o r  o f  th e  

l e g i s l a t i o n .

The Gudger and B a i le s  s t u d y  o f  t h e  O re g o n  MBCDL, w hich  to o k  

e f f e c t  i n  1972, m odeled  b e v e ra g e  s a l e s  o v e r  an  11 y e a r  p e r io d  u s in g  

t r e n d  l i n e  a n a ly s is .  They found t o t a l  s a le s  f o r  1973 ( th e  on ly  y e a r  o f  

d a ta  a v a i la b le  a f t e r  th e  MBCDL) to  be a t  th e  p r e d ic te d  l e v e l  (a  s l i g h t  

i n c r e a s e  o v e r  1972 s a l e s ) .  A d i s p r o p o r t i o n a t e l y  la rg e  amount o f  th e  

in c re a s e  o f  1973 o v e r 1972 ( t h e i r  g ra p h s  in d ic a te  a l l  o f  th e  i n c r e a s e )  

was i n  d ra u g h t  s a l e s . ?  a c o m p a r iso n  o f  1973 r e t a i l  p r ic e s  w ith  1972 

p r ic e  l e v e l s  was made in  Oregon and th e  n e ig h b o rin g  s t a t e ,  W a sh in g to n . 

The p r i c e  o f  b e e r  i n  r e f i l l a b l e  b o t t l e s  in c re a s e d  much more in  Oregon 

(ab o u t 10 p e rc e n t m ore), w here r e f i l l a b l e  b o t t l e  s a l e s  in c r e a s e d  200 

p e r c e n t  i n  1973.®  The r e l a t i v e  r e t a i l  p r ic e  o f  b e e r  in  cans rem ained 

c o n s ta n t betw een th e  s t a t e s .

lire .1.9.74 EPA Study

In  1974 t h e  EPA p u b l is h e d  a n o th e r  s tu d y  on beverage  c o n ta in e r s ,  

R e so u rc e  and E n v iro n m e n ta l P r o f i l e  An a ly s i s  o f  Nine Beverage C o n ta in er
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A l t e r n a t i v e s . 9 T h i s  s t u d y  w as c o n d u c te d  by th e  M idw est R e se a rc h  

I n s t i t u t e  and a n a ly s e d  a l t e r n a t i v e  b e v e ra g e  c o n ta in e r  system s on the  

b a s i s  o f  raw  m a t e r i a l s  c o n su m p tio n , e n e rg y  u s e ,  and e n v i r o n m e n ta l  

p o l lu t io n .  I t  was a  p a r t i a l  a n a ly s is  o f  a l t e r n a t iv e  system s i n  term s o f  

o n ly  th e se  th r e e  f a c to r s  i n  i s o l a t i o n  from th e  r e s t  o f  th e  econom y. A 

ra n k in g  system  was developed  on each o f  th e  c r i t e r i a  s tu d ie d ,  le a d in g  to  

in d ic e s  o f  energy  u s e , r e s o u r c e  u s e  and p o l l u t i o n  f o r  e a c h  c o n ta i n e r  

ty p e .  The r e f i l l a b l e  b o t t l e  system  came o u t " b e s t"  in  most c a te g o r ie s .  

The energy  a n a ly s is  was s i m i l a r  t o  th e  Hannon s tu d y ,  b u t  u s e d  a  m ore 

c u r re n t  d a ta  b a se . The s tu d y  marked a  change in  em phasis on th e  p a r t  o f  

th e  EPA from lo o k in g  a t  how th e  beverage  in d u s try  f i t  i n t o  th e  g e n e r a l  

econom y to  t h a t  o f  a n a ly s in g  th e  b e v e ra g e  in d u s try  i n  i s o l a t i o n .  The 

tre a tm e n t o f  th e  s u b j e c t  was th o r o u g h ,  b u t  c o u ld  be m is le a d in g  a s  a  

g e n e r a l  b a se  f o r  p o l ic y  recom m endations because i t  s in g le d  o u t c e r t a in  

a s p e c ts  o f  th e  beverage  c o n ta in e r  i s s u e  to  be s tu d ie d  o u t o f  th e  c o n tex t 

o f  t h e  e n t i r e  s y s te m . At t h i s  l e v e l  o f  a n a l y s i s  th e  q u e s t i o n s  o f  

re s o u rc e  u s e , energy  consum ption  and  s o l i d  w a s te  g e n e r a t i o n  w ere  a l l  

b o th  r e l e v a n t  and  s i g n i f i c a n t  i s s u e s .  I n  t h e  1972 EPA s tu d y  th e se  

i s s u e s  were o n ly  r e le v a n t .

M ichigan. P u b lic  S e rv ic e s  Commission

The P u b l i c  S e r v i c e s  C om m ission (PSC) i n  M ich ig an  co m p le ted  a  

m ajor s tu d y  o f  th e  economic and employment e f f e c t s  o f  a  MBCDL in  1 9 7 5 .^  

T h is  s tu d y  was s t a r t e d  i n  th e  S ta te  Energy O ffic e  so  a  p ro je c t io n  o f  th e  

e f f e c t  on e n e rg y  u se  w as in c lu d e d .  The s tu d y  was desig n ed  t o  lo o k  a t  

p o l i c i e s  t o  r e d u c e  m a t e r i a l  a n d  e n e r g y  c o n s u m p t io n  w h i l e  n o t  

s i g n i f i c a n t ly  changing  th e  l i f e  s ty l e  o f  th e  p o p u lace . I t  re p o r te d  t h a t



b i l l i o n s  o f  d o l l a r s  c o u ld  be sav e d  by r e d u c in g  m a t e r i a l  and  e n e rg y  

c o n s u m p t io n  t o  a " s o c i a l l y  d e s i r a b l e  l e v e l . "  T h a t l e v e l  was n o t 

d e f in e d , b u t th e  e l i m i n a t i o n  o f  n o n - r e f i l l a b l e  b e v e ra g e  c o n t a i n e r s  

" p ro v id e d  a  c l a s s i c  ex am p le  o f  how su ch  r e d u c t i o n s  i n  r e s o u r c e  and 

energy  use co u ld  be made w ith o u t a l t e r i n g  th e  l i f e s t y l e . " 1^

The s t u d y  p e r i o d  c o n s i d e r e d  i n  t h e  M ich ig an  PSC s tu d y  was 

1963-197*1. M ichigan bev erag e  s a l e s  w ere  p r o j e c t e d  f o r  1975-1978  by 

e x te n d in g  th e  t r e n d  l i n e s  d e v e lo p e d  f o r  th e  b a se  p e r io d . The s tu d y  

n o ted  th a t  p o s s ib le  changes i n  beverage  c o n su m p tio n  m ig h t r e s u l t  from  

c o n t a i n e r  l e g i s l a t i o n .  A ch an g e  i n  demand would depend on th e  p r ic e  

e l a s t i c i t y  o f  demand f o r  b ev erag es  and consumer a t t i t u d e s  to w ard  an a l l  

r e t u r n a b l e  s y s te m . The r e p o r t  assum ed t h a t  beverage  p r ic e s  would be 

lo w e r  and p re su m a b ly  o f f s e t  any lo s s  i n  c o n v e n ie n c e .^  T h e re fo re , i t  

was assumed th a t  c h a n g in g  t o  a  100 p e r c e n t  r e f i l l a b l e  b o t t l e  sy s te m  

e i t h e r  th ro u g h  a  ban  on  n o n - r e f i l l a b l e s ,  o r  by means o f  a  MBCDL would 

n o t a f f e c t  s a le s  l e v e l s .

R e ta i l  p r i c e s  i n  L a n s in g , M ic h ig a n , in  D ecem ber o f  1974 w ere 

assumed to  r e f l e c t  th e  c o s t  o f  g o o d s  s o ld  p l u s  a  "n o rm a l"  p r o f i t  f o r  

each  package ty p e . Those w ere th e  on ly  p r ic e  d a ta  c o l le c te d .  B everages 

in  r e f i l l a b l e  b o t t l e s  w ere  found to  be p r i c e d  lo w e r  th a n  b e v e r a g e s  in  

one way packages. T h is  le d  t o  th e  assum ption  th a t  consum ers would spend 

$14 m il l io n  l e s s  f o r  th e  same am ount o f  b e v e r a g e s  u n d e r  th e  assum ed 

MBCDL.  ̂3 The a s s u m e d  p a c k a g e  m ix  u n d e r  t h e  MBCDL c o n s i s t e d  o f  

r e f i l l a b l e  b o t t l e s  w hich would re p la c e  a l l  n o n - r e f i l l a b l e  b o t t l e s  in  th e  

m arke t, and cans which would m a in ta in  t h e i r  p re - la w  m arket s h a re . L a te r  

in  th e  r e p o r t ,  th e  c o n c lu s io n s  on beverage p r ic e s  changed. The r e p o r t  

c o n c lu d e d  t h a t  p r i c e s  had in c re a s e d  i n  Oregon f o r  bev erag es  i n  b o t t l e s
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fo llo w in g  t h e i r  MBCDL, th a t  p r ic e s  had a  v o l a t i l e  n a t u r e ,  and  t h a t  th e  

econ o m ic  im p a c t on M ichigan consum ers had n o t been in v e s t ig a te d  in  th e  

r e p o r t .  ̂**

The e n e rg y  e f f e c t s  o f  a  MBCDL w ere a ls o  a n a ly se d . The assumed 

num ber o f  e a c h  p ack ag e  ty p e  consum ed u n d e r  th e  p ro p o se d  MBCDL w as 

com pared  w ith  th e  a c t u a l  p ack ag e  use d u rin g  1974. Energy consum ption 

f ig u r e s  f o r  each  package ty p e  were ta k e n  d i r e c t l y  from  th e  1974 s tu d y  

f o r  th e  EPA by th e  Midwest R esearch  I n s t i t u t e .  They found t h a t  a  MBCDL 

would have saved betw een 20 and 30 p e r c e n t  o f  th e  e n e rg y  u se d  by th e  

d e l i v e r y  system  w ith o u t th e  l e g i s l a t i o n .  More energy would be saved in  

th e  b e e r  in d u s try  th a n  in  so d a  b e c a u s e  o f  th e  g r e a t e r  u se  o f  one-w ay  

packages f o r  b e e r .

F e d e ra l Energy Admi n i s t r a t i o n  Study

In  1976 th e  F e d e ra l Energy A d m in is tra tio n  (FEA) p u b lish e d  "Energy 

and Economic Im pacts  o f  M andatory D e p o s i t s . T h i s  r e p o r t  was au th o red  

by T a y le r  Bingham o f  th e  R esearch  T r ia n g le  I n s t i t u t e ,  a s  w as t h e  1972 

EPA r e p o r t  d is c u s se d  e a r l i e r .  The energy a n a ly s is  was su b -c o n tra c te d  to  

th e  F ra n k lin  A ss o c ia te s . The p r in c ip a l s  in  t h a t  f irm  conducted  th e  1974 

EPA s tu d y  w h i le  em ployed  by o f  t h e  M idw est R esearch  I n s t i t u t e .  T h is 

r e p o r t  fo llo w ed  th e  p a r t i a l  a n a ly s is  fo rm at p roposed  by Hannon and  th e  

1974 EPA r e p o r t .

A demand m odel f o r  b e e r  s a l e s  was developed  u s in g  th e  r e l a t i v e  

p r ic e  o f  b e e r , p e rso n a l p e r  c a p i ta  incom e, and th e  p o p u la tio n  segment 20 

t o  34 y e a r s  o f  age  a s  th e  p r e d ic to r  v a r i a b l e s .  The dependent v a r ia b le  

was th e  per c a p i t a  b e e r  consum ption f o r  th e  t o t a l  p o p u la tio n . The b a se  

p e r io d  was lo n g ,  1 9 4 7 -1 9 7 3 , and in c lu d e d  both  p e r io d s  o f  grow ing and
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d e c l i n i n g  b e e r  s a l e s .  An R2 o f  .95  was a t t a i n e d  u s in g  logged  forms of

th e  v a r i a b l e s  on bo th  s id e s  o f  the  e q u a t io n .

The p r i c e  v a r i a b l e  w as p u t  i n t o  r e l a t i v e  term s by d iv id in g  th e  

Consumer P r ic e  Index  (CPI) f o r  b ee r  a t  home by t h e  CPI f o r  a l l  i t e m s .  

The Income v a r i a b l e  w as d e f l a t e d  i n t o  1967 d o l l a r s .  The c r i t e r i a  f o r  

i n c l u s i o n  o f  tw o m e a s u re s  o f  t h e  p o p u l a t i o n  v a r i a b l e  w as  n o t  a s  

c o n c e p tu a l ly  s im p le ,  o r  a t  l e a s t  no t c l a r i f i e d .  As a  p r e d i c t o r  v a r i a b l e  

th e  p o p u la t io n  was r e s t r i c t e d  t o  th e  segment 20 t o  34. On th e  dependent 

s i d e  o f  t h e  e q u a t i o n ,  demand f o r  b e e r  was on a  p e r  c a p i t a  ( t o t a l  

p o p u la t io n )  b a s i s .  T o ta l  p o p u la t io n  was a l s o  u se d  f o r  t h e  p e r  c a p i t a  

income f i g u r e s .

Demand was f o r e c a s t  f o r  t h e  p e r i o d  1975-1985. Bureau o f  Labor 

S t a t i s t i c s  p r o j e c t i o n s  w e r e  u s e d  f o r  t h e  p o p u l a t i o n  a n d  in c o m e  

v a r i a b l e s .  The p r i c e  v a r i a b l e  was assumed c o n s ta n t  over th e  p ro je c te d  

p e r io d ,  a  s u r p r i s i n g  a ssum ption  g iv en  t h a t  t h e  r e l a t i v e  p r i c e  o f  b e e r  

had  d e c l i n e d  d u r in g  a l l  o f  th e  p re v io u s  20 y e a r s . D e m a n d  was assumed 

t o  drop l e s s  th a n  1 p e rc e n t  from  p r o j e c t e d  l e v e l s  u n d e r  a  MBCDL. Two 

p a c k a g e  m ix  s c e n a r i o s  w e re  p r e s e n t e d  f o r  c o m p a r i s o n  w i th  t h e  b a se  

f o r e c a s t  w h ich  assum ed  no c h a n g e s  i n  t h e  c u r r e n t  s y s te m .  I n  b o t h  

s c e n e r i o s  t h e  n o n - r e f  i l l a b l e  b o t t l e  was assumed t o  have been removed 

from th e  market and  r e p l a c e d  by r e f i l l a b l e  b o t t l e p *  The m apket was 

d i v i d e d  b e tw ee n  r e f i l l a b l e  b o t t l e s  and cans  a s  i n  th e  M ichigan P u b l ic  

S e rv ic e s  Commission s tu d y .

Two o th e r ,  major assum ptions  were m ade. I t  was assumed t h a t  th e  

consumer e i t h e r  p e fe r r e d  r e f i l l a b l e  b o t t l e s  o v e r  c o n v e n ie n c e  (o n e -w a y )  

packages , o r  was i n d i f f e r e n t  between them. T h is  was a s t r o n g  assum ption  

g iv en  t h a t  ov e r  90 p e rc e n t  o f  a l l  o f f -p re m is e  b e e r  s a l e s ,  th o se  a f f e c t e d
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by t h e  p ro p o s e d  l e g i s l a t i o n ,  were  i n  co n ven ience  p a c k a g e s .1® On th e  

supply  s id e  i t  was assumed t h a t  p roduct p r i c in g  could be m odeled on  t h e  

b a s i s  o f  t h e  c o m p e t i t i v e  p r i c i n g  m o d e l ; i . e . ,  e a c h  change i n  c o s t  a t  

e v e r y  l e v e l  i n  t h e  d i s t r i b u t i o n  c h a n n e l  w ould  be  p a s s e d  on t o  t h e  

c o n s u m e r .19 The r e s u l t s  d e r i v e d  from  t h e  model r e s t  h e a v i ly  on the  

v a l i d i t y  o f  th e s e  consumer b e h a v i o r  and  m a rk e t  a s s u m p t i o n s .  C u r r e n t  

c o n t a i n e r  p r i c e s  and e n e r g y  e q u i v a l e n t s  were e n te re d  i n t o  th e  model, 

a long  w i th  package mix a ssu m p tio n s ,  to  a r r i v e  a t  e s t im a te s  o f  d e c r e a s e d  

r e s o u r c e  and e n e r g y  u se  a lo n g  w i th  i n c r e a s e d  employment and c a p i t a l  

c o s t s  from a  n a t io n a l  MBCDL.

G enera l Accounting O ff ice  S tu d ie s

More r e c e n t l y ,  th e  G e n e ra l  A ccounting  O ff ice  p u b l is h e d  P o t e n t i a l  

E f f e c t s  o f  a  N a t i o n a l  M a n d a to r y  D e p o s i t  on B e v e ra g e  C o n t a i n e r s .  

( 1 9 7 7 ) . 20 T h i s  r e p o r t  u p d a te d  t h e  FEA model d e sc r ib e d  above th rough  

1976 and developed  p r o j e c t i o n s  f o r  1981 and 1985. No change i n  consumer 

demand was assumed, a l th o u g h  th e  r e p o r t  rev iew ed  s t u d i e s  from both  MBCDL 

s t a t e s ,  Oregon and Vermont, and r e p o r te d  t h a t  package s a l e s  f e l l  i n  bo th  

s t a t e s  i n  t h e  y e a r  f o l l o w i n g  im p le m e n ta t i o n  o f  MBCDL.21 P r i c e s  were 

p r e d ic t e d  t o  be low er due to  reduced  re s o u rc e  and e n e r g y  r e q u i r e m e n t s ,  

bu t th e  p r e d i c t i o n  was n o t  e n te re d  i n t o  th e  demand m ode l.22

The G e n e ra l  A c c o u n t in g  O f f i c e  r e v i s e d  t h e i r  r e p o r t  i n  1980 to  

i n c l u d e  t h e  e x p e r i e n c e  o f  M i c h i g a n  a n d  M a in e  i n  f o r m i n g  t h e i r  

a s s u m p t i o n s . 2 ® S e v e r a l  c h a n g e s  w e re  made b a s e d  p r i m a r i l y  on  t h e i r  

a n a l y s i s  o f  what happened in  M ichigan f o l l o w i n g  im p l e m e n t a t i o n  o f  i t s  

MBCDL. S a l e s  w e re  now p r e d i c t e d  t o  s t a g n a t e  f o r  one  y e a r  b e f o r e  

resum ing t h e i r  e s t a b l i s h e d  t r e n d .  As th e  b a s i s  f o r  t h a t  assum ption  th ey
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had fo u n d  t h a t  t o t a l  s a l e s  d e c l i n e d  i n  t h r e e  o f  th e  fo u r  s t a t e s  w ith  

MBCDL (Vermont, Maine, and M ichigan) and s ta g n a te d  s a l e s  I n  t h e  f o u r t h  

(O reg o n )  d u r in g  th e  f i r s t  y e a r  fo l lo w in g  a  MBCDL. The e f f e c t  on p r i c e s  

was s a id  t o  be in d e te r m in a te ,  as  th e  GAO c o u ld  d e m o n s t r a t e  s a v i n g s  i n  

r e s o u r c e  u s e  a n d  e n e r g y  b u t  c o u ld  n o t  e x p l a i n  t h e  o b s e r v e d  p r i c e  

i n c r e a s e s  which th ey  found had o ccu rred  i n  t h e  t h r e e  s t a t e s  f o r  w hich  

p r i c e  d a t a  was p re s e n te d .

A dem and model was d e v e lo p e d  s p e c i f i c a l l y  f o r  b e e r  s a l e s  i n  

M ichigan. The base p e r io d  o f  1962-1978 was c h o s e n .  No c l a r i f i c a t i o n  

was g i v e n  f o r  u s i n g  t h i s  s h o r t e r  tim e s e r i e s  f o r  th e  r e g io n a l  model o f  

M ichigan. A r e g r e s s io n  te c h n iq u e  was u s e d  w h ich  c o r r e c t e d  f o r  seco n d  

o r d e r  s e r i a l  c o r r e l a t i o n  t o  im prove th e  f i t  f o r  1978 and 1979.21* The 

independen t v a r i a b l e s  used w ere  p e r  c a p i t a  in c o m e , t h e  r e a l  n a t i o n a l  

b e e r  p r i c e  i n d e x  ( a d j u s t e d  f o r  Michigan p r i c e s  i n  1978 and 1979)» th e  

p o p u la t io n  21 to  64 e x c e p t  f o r  t h e  y e a r s  1972 t h r o u g h  1978 when t h e  

lo w e r  l e g a l  d r in k in g  age was r e f l e c t e d  i n  th e  c h o ice  o f  18 t o  64 a s  th e  

p o p u la t io n  v a r i a b l e ,  and th e  M ic h ig a n  unem ploym ent r a t e .  The r e p o r t  

s a y s  t h a t  h i g h  i n t e r c o r r e l a t i o n  among t h e  v a r i a b l e s  may make i t  

d i f f i c u l t  t o  d i s t i n g u i s h  th e  in d iv id u a l  c o n t r i b u t i o n  o f  e a c h  v a r i a b l e .  

H o w e v e r ,  t h e y  a p p e a r  t o  i g n o r e  t h e  q u a l i f i e r  when r e p o r t i n g  t h e i r  

r e s u l t s .  A s t a t e d  g o a l  f o r  th e  m odel was t h a t  th e  v a r i a b l e s  should  be 

s i g n i f i c a n t  a t  th e  0 .9  l e v e l ,  bu t th e  p o p u la t io n  v a r i a b l e  w as r e t a i n e d  

w i th  a  t - s t a t i s t i c  o f  0 .1 5 .2^ I t  i s  d i f f i c u l t  t o  u n d e rs tan d  how t h e i r  

model cou ld  a c c u r a t e l y  d e p i c t  demand f o r  b e e r  i n  M ic h ig a n  w i t h o u t  a 

s i g n i f i c a n t  e f f e c t  b e i n g  a s s i g n e d  t o  t h e  demographic v a r i a b l e ,  which 

v a r ie d  c o n s id e ra b ly  d u r in g  th e  p e r io d .  S u b s t a n t i a l  q u e s t io n  a b o u t  t h e  

v a l i d i t y  o f  th e  r e s u l t s  o f  t h i s  model were r a i s e d  by Weinberg in  1 9 8 1 .^
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The Wharton Study

The W harton  Schoo l a t  The U n iv e rs i ty  o f  Pennsy lvan ia  com pleted  a 

m a jo r ,  I n d u s t r y - s p o n s o r e d  s t u d y  i n  1 9 7 6 .2^ The s tu d y  assum ed t h a t  

l e g i s l a t i o n  had b een  p a s s e d  i n  1969 b a n n in g  n o n - r e f i l l a b l e  b e v e r a g e  

c o n t a i n e r s .  T h i s  s i m p l i f i e d  t h e  n e ce ssa ry  c o n ta in e r  mix a ssum ptions , 

bu t a l s o  l e d  to  l a r g e r  im p a c ts  t h a n  w ou ld  h av e  b een  e x p e c t e d  u n d e r  a  

MBCDL. U sin g  t h e  W harton Econom etric  Model, im pacts  o f  th e  l e g i s l a t i o n  

were p r o je c te d  th rough  1974, which allowed com parison  w i t h  a c t u a l  d a t a  

f o r  t h o s e  y e a r s .  The m odel p r e d i c t e d  a  d e c l i n e  i n  c o n ta in e r  c o s t  pe r  

beverage  f i l l i n g  (as  d id  numerous o th e r  s t u d i e s ) .  H ow ever, f o l l o w i n g  

t h e  im p a c t s  t h r o u g h  t h e  d i s t r i b u t i o n  c h a n n e l  and assuming t h a t  p r ic e  

e q u a ls  th e  c o s t  o f  goods s o ld  p lu s  a  c o n s ta n t  p e rc e n t  markup, t h e  m odel 

p r e d i c t e d  an  i n c r e a s e  i n  consumer p r i c e s . 2** T h is  was due to  in c re a s e d  

h a n d l in g  c o s t s ,  reduced  demand, d e p r e c i a t i o n  o f  c a p i t a l  e x p e n d i t u r e s ,  

and u n c la im e d  d e p o s i t s .  A p r i c e  e l a s t i c i t y  o f  demand e q u a l  t o  0 .6  was 

assumed i n  a r r i v i n g  a t  t h e  f o r e c a s t  o f  low er demand. L i t t e r  and s o l i d  

w aste  were expec ted  t o  d e c l i n e ,  w h ile  in c re a s e d  h an d l in g  would le a d  t o  a 

n e t  g a in  in  employment.

An energy  a n a ly s i s  was made by th e  Wharton s tudy  w ith  1974 a s  th e  

b a se  y e a r .  The summary o f  p r i o r  work i n  t h i s  s tu d y  was e x c e l l e n t . 29 A 

40 t o  50 p e rc en t  energy  s a v in g s  i n  th e  d e l i v e r y  s y s te m  was p r o j e c t e d .  

The r e p o r t  c au t io n ed  t h a t  t h i s  was l e s s  th a n  one h a l f  o f  one p e rc e n t  th e  

t o t a l  U.S. energy  consumption and t h a t  th e  l e g i s l a t i o n  would have l i t t l e  

e f f e c t  on th e  consum ption o f  o i l  based r e s o u r c e s . 3°

O ther s t u d i e s  o f  t h e  im p a c t  o f  c o n t a i n e r  l e g i s l a t i o n  on energy 

use reached  s im i l a r  c o n c lu s io n s .  The B a t t e l l e  ( 1978) m odel o f  e n e r g y  

u se  f o r  a  r e f i l l a b l e - o n l y  b e v e r a g e  i n d u s t r y ,  u s e d  1976 a s  t h e  base
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y e a r . The r e p o r t  showed th e  energy sav ings  from c o n ta in e r  l e g i s l a t i o n  

a c c r u i n g  t o  p l e n t i f u l  e n e r g y  r e s o u r c e s  w h i l e  p e t r o le u m  b a s e d  f u e l  

r e q u i r e m e n t s  m i g h t  e v e n  i n c r e a s e .  A 1982 s tu d y  by t h e  F r a n k l i n  

A ss o c ia te s  f o r  Alcoa C o rp o ra t io n  was an update  o f  t h e i r  e a r l i e r  s t u d i e s  

f o r  th e  government.32 Although some o f  t h e  s p e c i f i c  v a lu e s  changed, th e  

r e s u l t s  w e r e  c o n g r u o u s  w i t h  t h o s e  i n  t h e  1976  F e d e r a l  E n e r g y  

A d m in is t ra t io n  s tu d y .

F i n a l l y ,  "a  s t u d y  o f  s t u d i e s "  w as  d o n e  by t h e  O f f i c e  o f  

T e c h n o lo g y  A sse s sm e n t  i n  1979 fo u n d  a g r e e m e n t  am ong p r o p o n e n t s ,  

o p p o n e n t s ,  and n e u t r a l  p a r t i e s  t h a t  a  MBCDL would accom plish  a l l  o f  i t s  

m a jo r  g o a l s  t o  some d e g r e e .33 These were enumerated a s  a  r e d u c t io n  i n  

l i t t e r ,  m u n ic ipa l s o l i d  w a s te ,  energy  consumption, and r e s o u r c e  u s e ,  a s  

w e l l  a s  s e rv in g  as a  symbol o f  commitment t o  re so u rc e  c o n s e rv a t io n .  The 

r e p o r t  th en  q u a l i f i e d  th e  p o s i t i v e  e f f e c t s  a s  b e i n g  s m a l l  on a  m acro 

l e v e l .

D isagreem ent among th e  v a r io u s  s tu d ie s  was found on  th e  im p o r tan t  

i s s u e s  o f  t h e  e f f e c t  o f  a  MBCDL on p r i c e s  and consumer demand.3^ The 

o f t e n - s i t e d  p r e d ic t io n  o f  d e c l in in g  beverage  p r i c e s  was fo u n d  t o  h in g e  

on t h e  a s s u m p t io n  o f  a  p e r f e c t l y  c o m p e t i t i v e  m a r k e t .  W ith o u t  t h a t  

assum ption  th e  e f f e c t  on p r i c e s  was found t o  be i n d e t e r m i n a t e .  Demand 

would be a f f e c t e d  by bo th  change i n  p roduct p r ic e  and p o s s ib le  change in  

consumer p u r c h a s e  p a t t e r n s  due t o  t h e  d i s a p p e a r a n c e  o f  c o n v e n ie n c e  

p a c k a g e s  f o r  b e v e r a g e s .  Many s t u d i e s  assum ed  t h a t  consumers e i t h e r  

p r e f e r r e d  r e f i l l a b l e  c o n ta in e r s  o r  were i n d i f f e r e n t  to  th e  c h o ic e .

In d u s t ry  a n a l y s t  Weinberg proposed  t h a t  demographic f a c t o r s  were 

n o t  s u f f i c i e n t  f o r  m o d e l in g  b e v e r a g e  c o n s u m p t io n .35 For th e  p e r io d  

1 9 4 7 -1 9 6 9  a  h igh  degree o f  a s s o c i a t i o n  was found between in c r e a s in g  b eer
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s a l e s  and th e  i n c r e a s e  i n  one-way ( n o n - r e f i l l a b l e )  packaging  used f o r  

b ev erag es .  The im p l ic a t io n  was t h a t  convenience p a c k a g in g  c r e a t e d  new 

markets f o r  the  p ro d u c t .  E lsew here, he c au tio n ed  a g a in s t  th e  assum ption 

t h a t  c u r re n t  market p r i c e s  f o r  b e e r  i n  r e f i l l a b l e  and n o n - r e f i l l a b l e  

p a c k a g e s  d id  n o t  a c c u r a t e l y  r e f l e c t  th e  u n d e r ly in g  c o s t  s t r u c t u r e s .  36 

H is  h i s t o r i c a l  a n a l y s i s  o f  p r i c i n g  showed b e e r  i n  n o n - r e f i l l a b l e  

c o n t a i n e r s  to  be s u b s i d i z i n g  th e  p ro d u c t  i n  r e f i l l a b l e  b o t t l e s ,  which 

would no t be p o s s ib le  i n  a  r e f i l l a b l e  on ly  system.

Michigan S tu d ie s

S e v e ra l  s t u d i e s  have  been p u b lish ed  a n a ly s in g  v a r io u s  a s p e c ts  o f  

th e  M ich ig an  MBCDL. A j o i n t  c o m m it te e  o f  t h e  M ic h ig a n  l e g i s l a t u r e  

p u b l i s h e d  a  s t u d y ,  and t h e n  an u p d a t e ,  b a se d  on s t a f f  r e s e a r c h  and 

p u b l ic  h ea r ings  a d d re s s in g  th e  im pacts  of th e  law .37 The committee a l s o  

com m iss ioned  a  m a jo r  s t u d y  o f  t h e  l a w 's  s p e c i f i c  e f f e c t  on l i t t e r . 38 

The committee found b ro ad , c o n t in u in g  p o p u l a r  s u p p o r t  f o r  t h e  p o l i c y .  

L i t t e r  r e d u c t i o n  was i d e n t i f i e d  by t h e  l e g i s l a t i v e  committee a s  th e  

m ajor p o l i c y  g o a l .  The im p a c t  o f  t h e  MBCDL on l i t t e r ,  h o w e v e r ,  was 

m ix ed . Beverage c o n ta in e r  l i t t e r  was down 85 p e rc e n t ,  b u t  t o t a l  l i t t e r  

was found  t o  be up a lm o s t  10 p e r c e n t  i n  a b e f o r e  and a f t e r  s tu d y .39 

M unicipal s o l i d  w aste  was reduced because n e a r ly  a l l  beverage c o n ta in e r s  

w ere  r e p o r t e d  t o  be e i t h e r  r e u s e d  o r  r e c y c le d .  P r i c e s  were found to  

have in c re a se d  n o t i c e a b l y  f o r  b e v e r a g e s  and  no e x p l a n a t i o n  c o u ld  be 

found w i t h i n  t h e  r e c e i v e d  t h e o r y  ( p e r f e c t l y  c o m p e t i t iv e  m arkets  and 

consumer i n d i f f e r e n c e  t o  c o n t a i n e r  t y p e ) .  D i s l o c a t i o n s  o f  b e v e r a g e  

s a l e s  i n  b o r d e r  a r e a s  o f  t h e  s t a t e  t o  r e t a i l  o u t l e t s  i n  n e ig h b o rin g  

s t a t e s  was d is c u s s e d .  Reasons f o r  d e c l in in g  b o rd e r  a re a  s a l e s  i n c l u d e d
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M ich ig an  p r i c e  i n c r e a s e s ,  th e  r a i s i n g  o f  th e  l e g a l  minimum d r in k in g  age 

in  M ichigan and th e  absence o f  convenience packages i n  M ichigan.

Change i n  t h e  b ev e rag e  d e l iv e r y  system d u r in g  th e  f i r s t  6 months 

a f t e r  t h e  M ich ig an  MBCDL took  e f f e c t  was d e sc r ib e d  by S jo la n d e r .  ^  He 

compared one m arke t a r e a  ( F l i n t ,  M ic h ig a n )  w i t h  a s i m i l a r  c i t y  i n  

I n d i a n a  d u r i n g  t h a t  t r a n s i t i o n a r y  p e r io d .  A second d e s c r i p t i v e  r e p o r t  

by Sharkey in c lu d e d  many in te r v ie w s  from e a c h  segm en t o f  t h e  a f f e c t e d

i n d u s t r y . ^2

A summary o f  th e  i s s u e s  i n  Michigan was p rov ided  by K irb y .**3 The 

argum ents bo th  f o r  and a g a i n s t  MBCDL w ere  i d e n t i f i e d .  The p o l i c y  was 

an a ly sed  i n  te rm s o f  p ro p e r ty  r i g h t s  a ss ig n m en ts  and shown as a  t r a n s f e r  

o f  r i g h t s  t o  c e r t a i n  a s p e c t s  o f  th e  environm ent away f ro m  t h e  b e v e r a g e  

l i t t e r e r s  and t o  those  d e s i r i n g  a  beverage  c o n ta in e r  f r e e  environm ent.

The M ich ig an  U nited  C o n se rv a tio n  Clubs (MUCC) p u b l ish e d  a  r e p o r t  

w h ich  c l e a r l y  s t a t e d  t h e  r e s u l t s  o f  t h e  p o l i c y  from  an  a d v o c a t e ' s  

p o s i t i o n .  ^  The MUCC a c t i v e l y  lo b b ie d  f o r  passage  o f  th e  l e g i s l a t i o n  

and c o n s id e re d  i t  an u n q u a l i f i e d  s u c c e s s .  They fo u n d  t h a t  t h e  MBCDL 

reduced  l i t t e r ,  s o l i d  w aste  and encouraged re s o u rc e  c o n s e rv a t io n .

P o r t e r  b r o u g h t  t o g e t h e r  b e n e f i t s  ( r e d u c e d  l i t t e r ,  s o l i d  w a s te ,  

and r e s o u rc e  u se )  w ith  c o s t s  ( l o s s  o f  consumer c o n v e n ie n c e  and h i g h e r  

beverage  p r i c e s )  i n t o  an o v e r a l l  w e lfa re  a sse ssm e n t . ^  The a n a l y s i s  was 

made based  on d a t a  f o r  one y e a r  b e fo re  and a f t e r  t h e  M ic h ig a n  law  was 

i m p le m e n te d .  An a t t e m p t  was made t o  m odel t h e  i n c o n v e n i e n c e  c o s t  

e x p e r ie n c e d  by c o n su m e rs  i n  r e t u r n i n g  c o n t a i n e r s .  T h a t  f i g u r e  was 

com bined  w ith  th e  t o t a l  in c r e a s e  in  th e  nominal p roduc t p r i c e  to  d e r iv e  

beverage  consumer w e l f a r e  l o s s e s  ( c o s t s )  due  t o  m a n d a to ry  d e p o s i t s ,  

e s t im a te d  between 67 and 107 m i l l i o n  d o l l a r s  f o r  b ee r  i n  1979.1*®
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Crosby, G i l l ,  a n d  T a y l o r  i d e n t i f i e d  w h a t  t h e y  c a l l e d  a n  

e c o lo g ic a l  market seg m e n t  i n  M ic h ig a n  b a se d  on a s u r v e y  o f  consum er 

a t t i t u d e s  tow ard  MBCDL* 47 They fo u n d  a  h ig h  c o r r e l a t i o n  b e tw ee n  a

r e s p o n d e n t s  c o n c e r n  f o r  p r o t e c t i n g  t h e  e n v i r o n m e n t  a n d  e x p r e s s e d  

p r e f e r e n c e  b e fo re  th e  1976 re ferendum  on th e  MBCDL i n  M ichigan. A much 

s t r o n g e r  r e l a t i o n s h i p  was found between t h e  r e s p o n d e n t s  b e l i e f  on th e  

e f f e c t  o f  t h e  p r o p o s e d  law  on b e v e r a g e  p r i c e s  and p la n n e d  v o t i n g  

b e h a v i o r  a c c o r d i n g  t o  t h e i r  d a t a . 48 U n fo r tu n a te ly  f o r  th e  purposes  o f  

th e  p re s e n t  s tu d y ,  t h e  r e s e a r c h e r s  w ere  c o n c e rn e d  w i t h  p r e s e n t i n g  a 

m odel o f  e c o l o g i c a l  b e h a v i o r  and n o t  w ith  develop ing  th e  r e l a t i o n s h i p  

between consumer e x p e c ta t io n s  o f  p r i c e  e f f e c t s  and v o t in g  b e h av io r .

The p re s e n t  s tu d y  has  e x p l i c i t l y  ana ly sed  economic e f f e c t s  o f  th e  

Michigan MBCDL p o l i c y .  F ive  y e a r s  o f  e x p e r ien c e  w ith  bo th  consum er and 

b e v e r a g e  i n d u s t r y  a d a p t a t i o n s  t o  l i f e  u n d e r  t h i s  l e g i s l a t i o n  w ere  

a v a i l a b l e  f o r  a n a l y s i s .  Two o f  th e  Michigan demand m odels  a r e  s i m i l a r  

t o  the  one developed hy Bingham i n  th e  F e d e ra l  Energy Agency s tu d y .  The 

t h i r d  demand model, u s in g  r e g io n a l  s a l e s  to  p r e d i c t  Michigan s a l e s  i s  a 

l o g i c a l  e x te n s io n  o f th e  ( a l l  o th e r  th in g s  be ing  equal) a ssum ption . The 

b o rd e r  a re a  s a l e s  a n a l y s i s  i s  an a t te m p t  to  q u a n t i fy  th e  e f f e c t  no ted  by 

t h e  S p e c i a l  J o i n t  C om m ittee  o f  th e  M ichigan L e g i s l a tu r e .  The package 

mix a n a ly s i s  i s  an e x te n s io n  o f  th e  work re p o r te d  by th e  M ichigan P u b l ic  

S e r v i c e s  Commission i n  M ichigan and Gudger and B a i lee  i n  Oregon. Using 

th e  a c tu a l  package mix t o  e s t im a te  th e  e f f e c t  o f  MBCDL i s  a  r e f i n e m e n t  

o f  th e  v a r io u s  energy s t u d i e s  which used  assumed package mixes due to  a 

la c k  o f  a c tu a l  d a t a .  The a n a l y s i s  o f  p r i c e s  i s  an  e x t e n s i o n  o f  t h e  

e a r l i e r  s tudy  by S jo la n d e r .
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CHAPTER III **

Methods and Results

D e p o s i ts  on c o n ta i n e r s  f o r  most e a rb o n a te d  beverages  (b e e r  and s o f t  
d r i n k s )  h a v e  b een  r e q u i r e d  by M ich ig an  law  s i n c e  December 3 ,  1 9 7 8 .1 
T h is  p u b l i c  p o l i c y  i s  meant t o  g iv e  s p e c i a l  p r o t e c t io n  to  co n su m ers  and 
n a t u r a l  r e s o u r c e s  by e l i m i n a t i n g  n o n - r e t u r n a b l e  beverage  c o n t a i n e r s .  
E ig h t  o t h e r  s t a t e s  have com parable l e g i s l a t i o n  (Oregon, Verm ont, M ain e ,  
Io w a , C o n n e c t ic u t ,  M assa c h u se t ts ,  D elaware, and New Y ork). M ichigan i s  
th e  o n ly  s t a t e ,  however, t h a t  oombines a l a r g e  p o p u la t io n ,  an  i n d u s t r i a l  
e c o n o m i c  b a s e ,  and s e v e r a l  y e a r s  o f  e x p e r i e n c e  u n d e r  t h i s  ty p e  o f  
l e g i s l a t i o n .  T h e r e f o r e ,  M io h ig a n  p r o v i d e s  an  i m p o r t a n t  c a s e  f o r  
s tu d y in g  th e  r e s u l t s  o f  m andatory d e p o s i t  l e g i s l a t i o n .

P r io r  t o  enactm ent o f  th e  Miohigan d e p o s i t  law , p ro p o n e n ts  c l a im e d  
t h e  p o l i o y  w ould b r i n g  s u c h  b e n e f i t s  a s  e n e r g y  c o n s e r v a t io n ,  l i t t e r  
r e d u c t io n ,  s o l i d  w aste  r e d u c t io n ,  and th e  prom otion o f  an e n v i r o n m e n t a l  
e t h i c .  I n  o o n t r a s t ,  o p p o n e n t s  e x p r e s s e d  o o n c e r n  a b o u t  d e c l i n i n g  
b e v e r a g e  s a l e s ,  i n c r e a s e d  l a b o r  c o s t s ,  a n d  t h e  a d d e d  c o s t  o f  
u n p r o d u c t i v e  s p a c e  f o r  s t o r i n g  th e  empty c o n ta i n e r s ,  which was seen  as 
th e  c o s t  o f  any b e n e f i t s .

Most o f  t h e s e  e x p e c t a t i o n s  w ere  based on t h e o r e t i c a l  p r o j e c t i o n s  
and m eager d a t a .  S in c e  M ic h ig a n  c o n su m e rs  h av e  now l i v e d  w i t h  t h e  
p o l i c y  f o r  o v e r  f i v e  y e a r s ,  s i g n i f i c a n t  p a t t e r n s  o f  b e h a v i o r  by 
consumers and i n d u s t r y  hav e  b een  e s t a b l i s h e d .  D o c u m e n ta t io n  o f  t h e  
M ich ig an  e x p e r i e n c e ,  t h e r e f o r e ,  shou ld  be o f  va lu e  t o  o th e r  s t a t e s  and 
th e  f e d e r a l  government a s  they  c o n s id e r  s i m i l a r  law s.

The i n d u s t r y  a f f e c t e d  by t h i s  l e g i s l a t i o n  i s  l a r g e .  B eer s a l e s
a lo n e  in  Miohigan a m o u n ted  t o  2 . 3  b i l l i o n  c o n t a i n e r s  i n  1978. Soda
( c a r b o n a t e d  s o f t  d r i n k )  s a l e s  were e s t im a te d  t o  be about eq u a l  t o  t h i s
f i g u r e .  The M ich igan  L i q u o r  C o n t r o l  C om m ission  c a l c u l a t e d  t h a t  t h e
p u r c h a s e  o f  b e e r  consum ed more t h a n  1 .5  p e r c e n t  o f  t h e  S t a t e ' s  90
b i l l i o n  d o l l a r s  o f  d is p o s a b le  income i n  1982, o r  $1 .4  b i l l i o n .  Assuming
so d a  p r i c e s  a r e  s i m i l a r  t o  b e e r ,  th e  a f f e c t e d  i n d u s t r y  accoun ted  f o r  a

t o t a l  o f  abou t 3 p e rc e n t  o f  d i s p o s a b le  income in  1982.
This chapter was previously published as ,  "Effects of  Michigan's Mandatory 
Beverage Container Deposit Law," by Richard Sjolander and Peter Kakela. 
RDR-84-1, East Lansing, MI: Agricultural Experiment Station Journal A rt ic le
No. 11158, 1984. 00
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Scope o f  This Study
The M ich ig an  law covers  most carbonated  d r in k s  — soda , w a te r ,  and 

m alt b e v e ra g e s . - The Michigan L iquor C o n tro l  Commission r e c e i v e s  a  copy 
o f  e v e ry  i n v o i c e  f o r  s h ip m e n ts  o f  b e e r  i n t o  and w i th in  th e  s t a t e  in  
o r d e r  t o  c o l l e c t  s t a t e  t a x e s  on  a l c o h o l .  T h e s e  r e c o r d s  a r e  
comprehensive, a c c u ra te ,  and p ro v id e  an  e x c e l l e n t  d a ta  b a se .  T h e re fo re ,  
on ly  b e e r  i s  a n a ly z e d  i n  t h i s  s t u d y .  T h e re  i s  no c o m p a ra b le  t a x  on 
soda, and s a le s  re c o rd s  a r e  th e  p ro p e r ty  o f  each in d iv id u a l  b o t t l e r .

S o c ia l  s c ie n c e  r e s e a r c h  i s  c o m p l ic a te d  by t h e  l i m i t e d  a b i l i t y  o f  

t h e  r e s e a r c h e r  to  c o n t r o l  c o n d i t i o n s  i n  t h e  en v iro n m en t i n  o rd e r  to  
i s o l a t e  a s in g le ,  u n c o n t r o l le d  v a r i a b l e  f o r  s tu d y .  The p r e s e n t  w ork i s  
no e x c e p t i o n .  At t h e  same t im e  a s  t h e  M ich ig an  M an d a to ry  B everage 
C o n ta in er  D eposit Law (MBCDL) became e f f e c t i v e ,  a n o t h e r  m a jo r  p o l i c y  

r e l a t e d  to  b e e r  consumption was implemented. M ich ig an 's  l e g a l  d r in k in g  
age was r a i s e d  from 18 t o  21 y e a r s  o f  age oil December 23 , 1978.2

In  a d d i t io n  to  th e s e  two d i s c r e t e  p u b l ic  p o l i c y  changes, two o t h e r  
g r a d u a l  c h a n g e s  w ere  o c c u r r i n g  i n  M ic h ig a n  t h a t  may have in f lu e n c e d  
consumer b eh av io r  r e l a t e d  to  beverage  consumption. F i r s t ,  t h e  p r i c e  o f  
b e e r  r o s e  s u b s t a n t i a l l y  a f t e r  im p le m e n t a t i o n  o f  t h e  MBCDL, and th en  
d e c l in e d .  Second, th e  M ichigan econongr, g e n e r a l l y  more v o l a t i l e  th a n  
th e  n a t io n a l  economy, exper ienced  two r e c e s s io n s  i n  th e  l a s t  f iv e  y e a r s .

A ll  f o u r  o f  th e se  changes o ccu rred  c o n c u r re n t ly .  T h e r e f o r e ,  t h e r e  
a r e  f o u r  r e l a t e d  v a r i a b l e s  t h a t  c o u ld  hav e  ch an g ed  M ic h ig a n  b e e r  
consum ption  p a t t e r n s  s i g n i f i c a n t l y .  T hese  h av e  a l l  b e e n  c a r e f u l l y  
conside red  i n  th e  p r e s e n t  s tu d y  i n  an e f f o r t  to  i s o l a t e  th e  in f lu e n c e  o f  
th e  t a r g e t  v a r i a b l e ,  th e  MBCDL, on b e e r  s a l e s .

T h is  r e p o r t  a n a ly z e s  f iv e  e lem en ts  o f  th e  beverage d e l iv e r y  system 
t h a t  may have changed a s  a  r e s u l t  o f  t h e  M ic h ig a n  M an d a to ry  B e v e ra g e  
C o n ta in e r  D ep o sit  Law. These a r e :

1) t o t a l  M ichigan b e e r  s a l e s ,  -
2) Michigan b o rd e r  county  b e e r  s a l e s ,
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3) p a c k a g e  m i x  b y  c o n t a i n e r  t y p e ,  r e f i l l a b l e  b o t t l e s ,  

n o n - r e f i l l a b l e  b o t t l e s  and can s ,
4) energy  consumed i n  M ich ig an 's  b e e r  d i s t r i b u t i o n  system , and

5) b e e r  p r i c e s .

T hese  c h a n g e s  w ere  s t u d i e d  and t h e  d eg ree  o f  in f lu e n c e  t h a t  th e  MBCDL 

had on a l l  f i v e  i s  d e so r ib e d  below. There a r e  many o t h e r  c h a n g e s  t h a t  
h av e  b e en  a t t r i b u t e d  t o  m a n d a to ry  b e v e r a g e  c o n ta in e r  d e p o s i t  laws i n  
g e n e r a l ,  and s p e c i f i c a l l y  t o  th e  r e s u l t s  o f  th e  M ich ig an  la w ,  t h a t  a r e  
n o t  d is c u s s e d  i n  th e  p r e s e n t  r e p o r t .

M ost p r o p o n e n t s  and  o p p o n e n t s  a g r e e  t h a t  a  MBCDL w i l l  r e d u c e  
bev erag e  r e l a t e d  l i t t e r  and  t h a t  i t  w i l l  r e d u c e  s o l i d  w a s te  by t h e  
number o f  a d d i t i o n a l  c o n ta in e r s  b e in g  re u se d  o r  r e c y c le d  a s  a  r e s u l t  of 
t h e  la w .  The i s s u e  i s  t h e  c o s t  o f  t h e s e  and  o t h e r  b e n e f i t s .  vT he  
a n a l y s i s  c o n t a i n e d  i n  t h i s  r e p o r t  s p e c i f i c a l l y  a d d re s s e s  some o f th e  
changes i n  th e  beverage  d e l iv e r y  system . O th e rs ,  such a s  employment i n  
t h e  v a r i o u s  s e c t o r s ,  l a b o r  p r o d u c t i v i t y  i n  b re w e r ie s  o r  th e  s p e c i f i c  
changes i n  l i t t e r  and s o l i d  w aste  a re  not an a ly z e d .  A lth o u g h  t h e r e  i s  
g e n e r a l  a g re e m e n t  among p r o p o n e n t s  and  o p p o n e n t s  on a  number o f  th e  
e f f e c t s  o f  s u c h  l e g i s l a t i o n  su c h  a s  t h e  r e d u c t i o n  i n  t h e  amount o f  
b e v e r a g e  r e l a t e d  l i t t e r  and s o l i d  w a s te ,  a  r e d u c t io n  i n  th e  number o f  
w orkers  employed f a b r i c a t i n g  beverage  c o n ta in e r s  and an i n c r e a s e  i n  t h e  
number o f  w o rk e r s  s o r t i n g  r e t u r n e d  p a c k a g e s ,  ag reem en t has  n o t  been 
reach ed  as  t o  th e  r e l a t i v e  im portance  o f  t h e s e  im p a c t s  o r  t h e  o v e r a l l  
c o s t  o f  su p p ly in g  b everages  i n  an a l l  r e t u r n a b l e  package mix.

The Michigan Mandato ry  Beverage C o n ta in e r  D eposit  Law
The MBCDL a p p l i e s  t o  ca rb o n a ted  b everages  (soda , w a te r ,  and b e e r )  

i n  b o t t l e s  and cans c o n ta in in g  l e s s  th an  one g a l lo n  o f  p ro d u c t .  I t  bans 
n o n - r e t u r n a b l e  c o n ta i n e r s  and d e tac h a b le  p u l l  t a b s  on can s .  A ll  excep t 
s p e c i a l l y  exempted c o n ta i n e r s  must be c l e a r l y  p r i n t e d  w i th  t h e  name o f  
t h e  s t a t e  and t h e  r e f u n d  v a l u e .  The minimum d e p o s i t  i s  5 c e n t s  on 
c e r t i f i e d  b o t t l e s  and  10 c e n t s  on  a l l  o t h e r  c o n t a i n e r s .  To be  
" c e r t i f i e d , "  a  b o t t l e  m ust be a c c e p t e d  and re u s a b le  by more th an  one 
m a n u fa c tu re r ,  and approved by th e  M ich igan  L iq u o r  C o n t r o l  C om m ission . 
F o r  o n - p r e m is e  s a l e s  i n  t a v e r n s  o r  r e s t a u r a n t s ,  c o n t a i n e r s  must be
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p ro p e r ly  l a b e l e d ,  bu t th e  d e p o s i t  by, and re fu n d  t o ,  th e  custom er i s  no t 
r e q u i r e d .

B oth  r e t a i l e r s  and w h o l e s a l e r s  a r e  r e q u ire d  t o  g iv e  cash  re funds  
f o r  any c o n ta in e r  o f  a  type  they  s e l l .  W ho lesa le rs  charge r e t a i l e r s  th e  
d e p o s i t  on a l l  c o n t a i n e r s .  Brewers a r e  not r e q u i r e d  by law t o  re fund  
c o n ta in e r s .  C u rre n t ly  b rew ers  i n i t i a t e  th e  d e p o s i t  o n ly  on r e f i l l a b l e  
c o n t a i n e r s .  N o n - r e f i l l a b l e  b o t t l e s  a n d  c a n s  a r e  d i s p o s e d  o f  by 
w h o le s a le r s  f o r  the  s c ra p  v a lu e .

STATE-WIDE BEER SALES

Volume o f  Beer S a le s
The Michigan Liquor C on tro l Commission c o l l e c t s  b ee r  s a l e s  d a ta  f o r  

t a x  p u r p o s e s  b a s e d  on  s h ip m e n ts  from  b re w e r s  t o  w h o le s a l e r s .3 The 
t re n d  i n  b e e r  consumption i n  Michigan over t h e  l a s t  t h i r t y  y e a r s  appears  
t o  f i t  i n t o  t h r e e  p h a s e s  ( F i g u r e  1 ) .  The f i r s t  phase i s  from 1954 to  
1963 and i s  c h a r a c te r iz e d  by s a l e s  f l u c t u a t i n g  a ro u n d  a  mean v a lu e  o f
5 . 2 3 7 . 0 0 0  b a r r e l s  p e r  y e a r .  The t r e n d  l i n e  f o r  t h i s  p e r i o d  h a s  a 
s l i g h t l y  n e g a t iv e  s lo p e  o f  -1 2 ,0 0 0  b a r r e l s  pe r  y e a r .

The sec o n d  p h a se  r u n s  from  1963 th r o u g h  1978. A p o s i t i v e  tren d  
l i n e  f o r  t h i s  pe r iod  p r e d i c t s  a  g a in  o f  142,000 b a r r e l s  pe r  y e a r  and i s  
r e l a t e d  t o  99 p e r c e n t  o f  t h e  v a r i a t i o n  d u r in g  th e  15 y e a r s .  Near the  
m id d le  o f  t h e  p e r i o d  ( J a n u a r y  1 , 1972) t h e  l e g a l  d r i n k i n g  a g e  w as  
lowered t o  18 y e a rs  o f  a g e .1* The l e g a l  d r in k in g  p o p u la t io n  in c re a s e d  by
600.000 people  (o r  11 p e rc e n t )  f o r  t h a t  y e a r .

The t h i r d  phase b e g in s  i n  1979 and ru n s  th rough  1983, th e  l a s t  y e a r  
f o r  which d a ta  a re  a v a i l a b l e .  There was a  m ajor s h i f t  downward b e tw ee n  
1978 and 1979. T h i s  t r e n d  l i n e  t h e n  shows a c o n t i n u i n g  d e c l i n e  of
34.000 b a r r e l s  pe r  y e a r .  The im p lem enta tion  o f  the  MBCDL c o in c id e s  w ith  
t h e  i n i t i a l  d ro p  i n  annual s a l e s .  To conclude t h a t  t h i s  drop i n  s a le s  
was caused by th e  MBCDL, however, would i g n o r e  t h e  o t h e r  m a jo r  p o l i c y  

m easu re  w h ich  a l s o  to o k  e f f e c t  i n  December 1978 , th e  r a i s i n g  o f  th e  
l e g a l  d r in k in g  age from 18 t o  21 . The l e g a l  d r i n k i n g  age  p o p u l a t i o n  
d ro p p e d  by 4 7 0 ,0 0 0  p eop le  (o r  7 p e rc e n t )  i n  1979. The s u b je c t  o f  much 
o f  the  rem ainder -of t h i s  r e p o r t  i s  t o  i s o l a t e  and q u a n t i f y  t h e  e f f e c t s1
o f  th e se  two p o l ic y  m easures on b e e r  s a l e s .
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Number of Packages Sold
The d a t a  i n  th e  p re v io u s  s e c t io n  were hased on t o t a l  s a l e s  volume, 

r a t h e r  than  the  nuinber o f  packages s o ld .  The law, however, s p e c i f i c a l l y  
a p p l i e s  d e p o s i t s  to  packages c o n ta in in g  one g a l lo n  o r  l e s s  o f  p ro d u c t ,  
i . e . ,  b o t t l e s  and cans . L ike v o lum e, t h e  num ber o f  p a c k a g e s  o f  b e e r  
s o l d  i n  M ich ig an  in c r e a s e d  s t e a d i l y  from 1963 t o  1978 (Phase I I ) ,  then  
d e c l in e d  sh a rp ly  i n  1979 (11 p e r c e n t )  and co n tinued  t o  d e c l i n e  t h r o u g h  

1083 ( F ig u r e  2 ) .  P a ck ag e  s a l e s  d e c l in ed  a t  a  d e c rea s in g  r a t e  i n  1983 

(under 1 p e rc e n t)  and t h i s  may i n d i c a t e  a  change i n  th e  t r e n d .
The r a t e  o f  d e c r e a s e  i n  p a c k a g e s  so ld  s in c e  1978 i s  g r e a t e r  than  

th e  d ecrease  i n  t o t a l  volume. Indexed v a l u e s ,  w i th  1967 a s  t h e  b a se  
y e a r  ( i . e . ,  1^67 = 100), show t h a t  th e  p e rc e n t  change i n  packaged b e e r
s a l e s  ( in  c ase s)  v a r ie d  over a  w ider  range than  th e  change i n  t o t a l  b ee r  
volume s o ld  i n  M ich ig an  ( i n  b a r r e l s ) .  (See F ig u re  3)* Package s a l e s  
comprise about 90 p e rc e n t  o f  th e  t o t a l  volum e sold, b e tw een  1 9 6 7 -1 9 7 8 ; 

d r a u g h t  b e e r  makes up th e  rem ainder . Package s a l e s  in c re a s e d  s t e a d i l y  
th roughout th e  1967-1978 p e r io d .  A f te r  1978, t h e r e  i s  a  d r a m a t i c  d ro p  

i n  pack ag e  s a l e s  from  an  in d e x  o f 142 i n  1978, to  127 th e  y e a r  a f t e r .  
S a le s  con tinue  to  f a l l  to  a  low o f  107 i n  1983*

D ra u g h t  b e e r  s a l e s  a r e  n o t  covered under th e  MBCDL because  d raugh t 
b a r r e l s  hold  more t h a n  one g a l l o n .  D ra u g h t  b e e r  i s  m o s t ly  consumed 
o n - p r e m is e .  Draught b e e r  had a d i f f e r e n t  s a l e s  t re n d  th an  package s a l e s  
and t o t a l  s a l e s  p r i o r  to  th e  MBCDL. Draught s a l e s  d id  n o t  grow p r i o r  to  
t h e  lo w e r in g  o f  th e  l e g a l  age i n  1972, b u t  in c re a se d  s i g n i f i c a n t l y  t h a t  

y e a r  ( F ig u r e  3 ) .  T h i s  g a i n ,  h o w e v e r ,  w as t e m p o r a r y  a n d  q u i c k l y  
r e g r e s s e d  back  n e a r  t h e  1 967 l e v e l .  Draught s a l e s  d u rin g  t h i s  p e r io d  
accounted f o r  a b o u t  10 p e r c e n t  o f  t o t a l  b e e r  s a l e s  i n  M ic h ig a n .  In  
1979, d ra u g h t  s a l e s  in c re a s e d  r a p id ly  to  an index  o f more th an  140 and 

con tinued  to  g a in ,  re a c h in g  151 i n  1983»
The l a r g e  i n c r e a s e  i n  d r a u g h t  b e e r  a p p e a r s  to  be a s u b s t i t u t i o n  

e f f e c t  i n  t h e  c o n su m p t io n  o f  b e e r  r e s u l t i n g  from  t h e  MBCDL. Many 
r e s t a u r a n t s  and b a rs  in c re a s e d  t h e i r  d raugh t b e e r  c a p a c i ty  and v a r i e t i e s  
as  a r e s u l t  o f  t h e i r  l im i t e d  s to ra g e  space f o r  empty c o n t a i n e r s .  P r i o r  
to  the  MBCDL, th e se  e s ta b l i s h m e n ts  d is ca rd e d  n o n - r e tu r n a b le  c o n t a in e r s .5 

With th e  MBCDL th e re  a re  no n o n - r e tu r n a b le  c o n ta in e r s .  R e t a i l e r s  do n o t
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have to  charge  d e p o s i t s  on b ev erag es  consumed on s i t e ,  even i f  th e s e  a re  
i n  c a n s  o r  b o t t l e s .  W h o l e s a l e r s  t h a t  s u p p l y  t h e s e  r e t a i l  
e s t a b l i s h m e n t s ,  how ever, a re  r e q u i r e d  t o  re fu n d  d e p o s i t s  on a l l  o f  th e  
p ro p e r ly  marked empty c o n ta in e r s  t h a t  a re  su b se q u e n t ly  r e tu r n e d  t o  them. 
As a r e s u l t ,  w h o l e s a l e r s  i n i t i a l l y  charge  r e t a i l e r s  th e  d e p o s i t  on a l l  
cans  and b o t t l e s .  R e t a i l e r s ,  t h e r e f o r e ,  must r e t a i n  t h e  c o n t a i n e r s  so 
t h a t  th e y  c an  be  re d e e m e d .  T h i s  r e q u i r e s  a d d i t i o n a l  s to ra g e  space to  
te m p o ra r i ly  s t o r e  th e  empty c o n ta i n e r s .  The in c re a s e d  c o s t  o f  p ack a g e d  
beer  to  r e t a i l e r s  may a l s o  have encouraged a d d i t i o n a l  d raugh t c a p a c i ty .

I n  t h e  o f f - p r e m i s e  m a r k e t ,  s u b s t i t u t i o n  o f  d r a u g h t  b e e r  f o r  
p ack a g e d  b e e r  may a l s o  have o c c u r re d .  When t h e r e  were g roups  o f  people  
l a r g e  enough to  consume more th an  t h r e e  c a s e s  o f  b e e r ,  q u a r t e r  o r  h a l f  
b a r r e l s  ( t h r e e  a n d  one  h a l f  c a s e s  and s e v e n  c a s e s  r e s p e c t i v e l y ) ,  
o f f -p re m is e  d rau g h t h e ld  a  p r ic e  adv an tag e . O ff-p rem ise  d rau g h t d id  no t 
i n c r e a s e  i n  p r i c e  i n i t i a l l y  i n  1979 and t h e  l o g i s t i c a l  p ro b lem  o f  
r e c o v e r in g  the  empty c o n ta in e r s  f o r  r e t u r n  was red u ced . (Note t h a t  what 
many p e o p le  t h i n k  o f  a s  a " b a r r e l "  o f  b e e r  i s  t e c h n i c a l l y  on ly  a h a l f  
b a r r e l  c o n ta in in g  15 .5  g a l lo n s  ( e q u iv a le n t  t o  6 .8 9  c a s e s ) .  F u l l  b a r r e l s  
a r e  o n ly  u s e d  f o r  a c c o u n t in g  pu rp o ses  when m easuring  b ee r  s a l e s .  They 
were found t o  be to o  heavy f o r  p r a c t i c a l  u s e ) .

MODELS OF BEER SALES

Purpose f o r  th e  Models
Demand m o d e l s  f o r  b e e r  s a l e s  i n  M ic h ig a n  w ere  d e v e lo p e d  by 

a n a l y z i n g  a number o f  v a r i a b l e s  s t a t i s t i c a l l y  t o  d e t e r m i n e  t h e i r  
r e l a t i o n s h i p  t o  b e e r  s a l e s .  M a th e m a t ic a l  m o d e ls  w e re  f i t t e d  t o  
pre-MBCDL s a l e s  o v e r  t h e  p e r i o d  1 9 5 4 -1 9 7 8 . Once c a l i b r a t e d  f o r  t h e  
pre-MBCDL p e r io d ,  th e  models were used  t o  p r e d ic t  post-MBCDL s a l e s  a s  i f  
th e  MBCDL d id  n o t e x i s t .  The d i f f e r e n c e  b e tw ee n  p r e d i c t e d  s a l e s  and 
a c t u a l  s a l e s  was t h e n  m o d e led  t o  d e t e r m i n e  w h a t  f a c t o r s  c o u ld  have 
caused any d i s c r e p a n c ie s .
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C o n s tru c t in g  th e  Models

A model o f  consumer demand f o r  b ee r  in  Michigan must in c lu d e  or a t  
l e a s t  co n s id e r  th o se  f a c t o r s  thought t o  be most r e l e v a n t  to  c o n su m p t io n  
o f  t h e  p r o d u c t .  T hese  i n c l u d e :  1) th e  number o f  p o t e n t i a l  consumers
(o r  r e l e v a n t  p o p u la t io n ) ,  2) th e  p r ic e  o f  th e  p roduct r e l a t i v e  t o  o t h e r  
consum er p u rc h a se s ,  and 3) th e  amount o f  consumer d o l l a r s  a v a i l a b l e  (o r  
d i s c r e t i o n a r y  income).®

Two c a u s a l  m o d e ls  were  developed u s in g  v a r i a b l e s  w i th in  th e  s t a t e  
to  p r e d ic t  b ee r  s a l e s .  A t h i r d  model was developed  to  compare M ich ig an  
s a l e s  to  r e g io n a l  s a l e s .

F o r  t h i s  s tu d y ,  th e  v a l i d i t y  o f  a  model was judged on th e  b a s i s  o f  

th e  fo l lo w in g  c r i t e r i a :
1) t h e  l o g i c a l  c o n n e c t i o n  o f  t h e  p r e d i c t o r  v a r i a b l e s  t o  b ee r  

s a l e s ,
2) a  l o g i c a l  d i r e c t i o n  o f  th e  r e l a t i o n s h i p s ,  and
3) t h e  s t r e n g t h  o f  t h e  c o e f f i c i e n t  o f  m u l t i p l e  d e te rm in a t io n  

(R2).
•

The econom ic  c o n d i t io n s  i n  Michigan d u r in g  th e  p e r io d  1979-83 l o g i c a l l y  
s u g g e s t  t h a t  t h e  demand model s h o u ld  i n c l u d e  m e a s u r e s  o f  i n c o m e ,  
unem ploym ent,  p r i c e ,  and p o p u l a t i o n .  A " l o g i c a l  d i r e c t i o n "  f o r  th e  
r e l a t i o n s h i p s  means t h a t  th e  c o e f f i c i e n t s  must have t h e  e x p e c t e d  s i g n .  
F o r  e x a m p l e ,  tw o m o d e l s  w e re  d i s c a r d e d  b e c a u s e  t h e  b e s t  f i t t i n g  
c o e f f i c i e n t s  f o r  p o p u la t io n  f o r  th e  time p e r io d  1954-1971* were n e g a t iv e ,  
which would i l l o g i c a l l y  su g g es t  t h a t  as  p o p u la t io n  in c r e a s e d ,  b ee r  s a l e s  
should  d e c re a se .

T he  m o d e l s  w ere  c o n s t r u c t e d  u s i n g  m u l t i p l e  l i n e a r  r e g r e s s i o n  
a n a ly s i s .  This  s t a t i s t i c a l  t e c h n i q u e  a ssu m es  t h a t  t h e r e  a r e  l i n e a r  
( s t r a i g h t  l i n e )  r e l a t i o n s h i p s  b e tw e e n  t h e  independen t (o r  p r e d i c to r )  
v a r i a b l e s  and th e  f a c t o r  to  be e x p l a i n e d ,  i . e . ,  M ic h ig a n  b e e r  s a l e s .  
The c o e f f i c i e n t  a s s ig n e d  t o  each p r e d ic to r  v a r i a b l e  was a  c o n s ta n t  f o r  
th e  e n t i r e  t im e  p e r i o d .  T h i s  t e c h n i q u e  was c h o se n  b e c a u s e  i t  i s  a 
w id e ly  u se d  and unders tood  method, and because i t  has  been s p e c i f i c a l l y  
used  t o  p r e d ic t  th e  impact o f  beverage  c o n t a i n e r  la w s  i n  M ic h ig a n  and 
e l s e w h e r e . ^  a more s o p h i s t i c a t e d  te ch n iq u e  c o r r e c t i n g  f o r  f i r s t  o rd e r  
s e r i a l  c o r r e l a t i o n s  o f  th e  e r r o r  t e r m s  was u se d  i n  t h e  e s t i m a t e s  o f
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s a l e s  b a s e d  on  r e g i o n a l  s a l e s .  F i r s t  o r d e r  s e r i a l  c o r r e l a t i o n  o f  th e  
e r r o r  t e r m s  ( a u t o - c o r r e l a t i o n )  was n o t  a  p ro b lem  i n  t h e  two c a u s a l

g
models based  on v a r i a b l e s  w i th in  Michigan.

A r e l a t i v e l y  h ig h  l e v e l  o f  s t a t i s t i c a l  s i g n i f i c a n c e  («(» = .0 5 )  was 
u s e d  i n  t h i s  s t u d y .  Few demand m o d e ls  f o r  b e e r  s a l e s  h a v e  b een  
p u b l i s h e d  so  c o m p a r iso n  was l i m i t e d .  T h e r e f o r e ,  t h e  h ig h  l e v e l  o f  
s i g n i f i c a n c e  was used i n  o rd e r  to  p ro te c t  a g a in s t  sp u r io u s  r e s u l t s .  As 
a r e s u l t ,  r e l a t i o n s h i p s  m ust be h i g h l y  s i g n i f i c a n t  and c o n t r i b u t e  
g r e a t l y  t o  t h e  e x p l a n a t o r y  power o f  t h e  m odel t o  be r e t a i n e d .  This  
r e d u c e d  t h e  number o f  v a r i a b l e s  i n  t h e  m o d e l .  The s i g n i f i c a n c e  
c r i t e r i o n  was r e la x e d  f o r  th e  v a r i a b l e  m easuring  th e  e f f e c t  o f  t h e  l e g a l  
age change. Although n o t  s i g n i f i c a n t  a t  th e  .05  l e v e l ,  i t  was r e t a i n e d  
i n  t h e  m o d e l .  T h i s  a s s u m p t io n  i n t e n t i o n a l l y  b ia se d  th e  model and th e  
e s t im a te d  e f f e c t  o f  th e  MBCDL i s  reduced  by alm ost th e  i d e n t i c a l  amount 
a t t r i b u t e d  t o  t h e  l e g a l  age  change v a r i a b l e .  The r e s e a r c h e r s  b e l ie v e  
t h a t  t h e  l e g a l  d r i n k i n g  age  a f f e c t s  t h e  c o n s u m p t i o n  o f  b e e r  a n d  
t h e r e f o r e  have  e x p l i c i t l y  r e l a x e d  t h e i r  s e l e c t i o n  c r i t e r i a  t o  r e t a i n  
t h i s  v a r i a b l e  i n  th e  models. V alues a r e  p re se n te d  i n  t a b l e s  b o th  w i th  
and w i t h o u t  t h i s  v a r i a b l e .  T h e re  i s  c o n s i d e r a b l y  i n t e r c o r r e l a t i o n  
amongst th e  independen t v a r i a b l e s  which may sh ro u d  t h e  t r u e  e f f e c t  o f  
t h e  c h an g e  i n  t h e  minimum l e g a l  d r in k in g  age. There a l s o  may be o th e r  
v a r i a b l e s  which a re  im p o r ta n t  d e te rm in a n ts  o f  b e e r  s a l e s  w h ich  a r e  n o t  
i n  t h e  m o d e ls .  The d a t a  u s e d  t h r o u g h o u t  t h e  m o d e l in g  s e c t i o n  a re  

in c lu d e d  a s  Appendix 1.

Model-EgrlPd
The t o t a l  p e r i o d  a n a ly z e d  was from 1954 th rough  1983. Beer s a l e s  

d u r in g  t h i s  p e r io d  f e l l  i n to  th e  t h r e e  d i s t i n c t  phases d e s c r ib e d  e a r l i e r  
( F i g u r e  1 ) .  The f i r s t  two p h a s e s  w ere  u s e d  a s  t h e  b a se  p e r i o d  t o  
c a l i b r a t e  th e  s t a t i s t i c a l  model. T h is  m odel was t h e n  u s e d  t o  p r e d i c t  
p o t e n t i a l  s a l e s  t h a t  m ight have o ccu rred  i n  phase th r e e  i f  t h e  MBCDL had 
no t gone i n t o  e f f e c t .  A model which d e sc r ib e d  s a l e s  d u r in g  b o th  o f  t h e  
f i r s t  two v e r y  d i f f e r e n t  p h a s e s  was c o n s id e re d  more r e l i a b l e  th an  one 
t h a t  was c a l i b r a t e d  f o r  o n ly  t h e  s e c o n d ,  s t e a d y - g r o w t h  p h a s e .  Some 
re s e a rc h  has used a  s h o r t e r  p e r io d ,  such as 1962-1978, t o  model Michigan

Q
b e e r  s a l e s .  D u r in g  t h a t  t i n e  p e r i o d ,  however, a  s e c u la r  t re n d  l i n e
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( i . e . ,  s im p ly  p r e d i c t i n g  s a l e s  b a se d  on  t h e  p a s s a g e  o f  t i m e )  w as  
c o r r e l a t e d  w i th  99 p e r c e n t  o f  t h e  v a r i a t i o n  i n  M ichigan s a l e s  which 
would make a  change  i n  t h e  d e p e n d e n t  v a r i a b l e  o c c u r r i n g  a f t e r  1978 
d i f f i c u l t  t o  model c o r r e c t l y .

F o u r  t im e  p e r i o d s  w ere  u s e d  t o  t e s t  f o r  im pacts  o f  th e  MBCDL and 
age  change  p o l i c y  i n t e r v e n t i o n s  i n  M i c h i g a n .  The f i r s t  p e r i o d ,  
1 9 5 4 - 1 9 7 1 , s to p p e d  j u s t  b e f o r e  th e  l e g a l  age d ecrea sed  from 21 to  18. 
The second p e r io d  r a n  from 1954 th rough  1974 t o  in c lu d e  th e  f i r s t  t h r e e  
y e a r s  o f  lo w e r  l e g a l  a g e .  The t h i r d  p e r io d  was from 1954 to  1978 and 
in c lu d e d  th e  e n t i r e  s e r i e s  up to  th e  im p le m e n ta t io n  o f  t h e  two p o l i c y  
m e a s u re s  o f  i n t e r e s t .  The sec o n d  p e r i o d  s h o u ld  p i c k  up s h o r t - t e r m  
e f f e c t s  o f  th e  age  c h an g e  w h ich  may n o t  p e r s i s t  o v e r  t h e  f u l l  s e v e n  

y e a r s  t h a t  p e o p l e  18 y e a r s  o l d  w ere  l e g a l l y  a l lo w e d  t o  d r i n k  i n  
Michigan. The t h i r d  p e r io d  would model any l a s t i n g  e f f e c t s  o f  t h e  age  
c h an g e  and p r o v id e  t h e  b a s e  l i n e  d a t a  f o r  p r e d i c t i o n  o f  s a l e s  f o r  th e  
y e a r s  1979-1983. The f o u r th  p e r io d  in c lu d e s  th e  f u l l  30 y e a r s  from 1954 

th ro u g h  1983.

B inary  V a r ia b le s
A s im p le  b i n a r y  v a r i a b l e  was u s e d  t o  s tu d y  t h e  e f f e c t  o f  e a c h  

p o l ic y  measure on b e e r  s a l e s .  By d e f i n i t i o n ,  a  b in a ry  v a r i a b l e  has  j u s t  
two v a l u e s  and  i n  t h e  p re s e n t  s i t u a t i o n  they  a re  e i t h e r  "on" o r  " o f f . " 
T h is  can acco u n t f o r  s h i f t  (o r  " s t e p  c h a n g e s " )  i n  t h e  t r e n d  l i n e s .  A 
sim ple  i l l u s t r a t i o n  o f  t h i s  (F ig u re  4) would have an i n t e r v e n t i o n  occur 
a t  tim e " t "  c au s in g  a  s t e p  down i n  th e  f u n c t io n  be in g  modeled, bu t n o t  a 
change in  th e  s lo p e .  A b in a ry  v a r i a b l e  can  be in tro d u c e d  i n t o  th e  model 
and a ss ig n e d  a  va lu e  o f  0 f o r  a l l  tim e p e r io d s  p r i o r  t o  tim e " t , "  and  a 

va lue  o f  1 f o r  a l l  p e r io d s  from " t "  onward. The c o e f f i c i e n t  a ss ig n e d  t o  
th e  b in a ry  v a r i a b l e  w i l l  be e q u a l  to  th e  s h i f t  o c c u r r in g  in  th e  fu n c t io n  
a t  t im e  t  when t h e  su d d en  change  o c c u r red .  O bviously th e  b in a ry  s te p  
can be e i t h e r  up o r  down. I f  th e  p o l ic y  change a f f e c t s  th e  s lo p e  o f  the  
demand- c u r v e ,  t h i s  w i l l  be a p p aren t  from changes i n  th e  c o e f f i c i e n t s  o f  
t h e  o t h e r  v a r i a b l e s  i n  t h e  e q u a t i o n  t h e  c o e f f i c i e n t  o f  d e te rm in a t io n  

(R2 ).
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F ig u re  4 

B inary  V a r ia b le  Concept

 ___________________ .Time

t —1 t  t+1

I n  t h e  c a s e  a t  h a n d ,  i f  a l l  o t h e r  c o n d i t i o n s  i n  M ich ig an  a r e  
c o n s t a n t  e x c e p t  f o r  t h e  p o l i c y  u n d e r  s t u d y ,  t h e n  t h e  c o e f f i c i e n t  
a s s i g n e d  t o  t h e  b i n a r y  v a r i a b l e  w i l l  be e q u a l  t o  t h e  e f f e c t  o f  th e  
p o l ic y  i n t e r v e n t i o n  on s a l e s .  The use  o f  t h i s  t e c h n i q u e  a l lo w s  one t o  
t e s t  th e  s ig n i f i c a n c e  as  w e l l  a s  th e  s i z e  o f  a  change in  b e e r  s a l e s  from 
th e  p a t t e r n  developed p r i o r  t o  th e  i n t e r v e n t i o n .  The s i z e  o f  th e  e f f e c t  
i s  d e f i n e d  a s  th e  c o e f f i c i e n t  o f  th e  b in a ry  v a r i a b l e .  The s ig n i f i c a n c e  
o f  th e  v a r i a b l e  t o  t h e  e x p l a n a t o r y  power o f  t h e  model i s  t h e  t  t e s t  
s t a t i s t i c  f o r  t h a t  v a r i a b l e .

Two b i n a r y  v a r i a b l e s  w ere  in c o r p o r a te d  i n  th e  models. The f i r s t  
b in a ry  v a r i a b l e  r e p re s e n te d  th e  MBCDL p o l ic y  and was g iv en  t h e  v a l u e  o f  

0 f o r  t h e  y e a r s  1 9 5 4 - 1 9 7 8 .  I t  w as  a s s i g n e d  t h e  v a l u e  o f  1 f o r  
1979-1983, th e  y e a r s  s in c e  th e  p o l ic y  was im plemented. Another s e p a ra te  

b i n a r y  v a r i a b l e  was used f o r  th e  changes i n  l e g a l  d r in k in g  age. I t  was 
a s s ig n e d  th e  v a lu e  0 f o r  1954-1971 b e fo re  th e  age was low ered to  18, and 
ag a in  f o r  1979-1983 a f t e r  th e  age was r e s t o r e d  t o  21. T h is  v a r i a b l e  was 

s e t  a t  1 f o r  th e  y e a r s  1972-1978 when th e  l e g a l  d r in k in g  age was 18.

■Eopulation V a riab le

C o nsum ption  o f  a  p r o d u c t  i s  d i r e c t l y  r e l a t e d  t o  t h e  number o f  
people  who a r e  p o t e n t i a l  c u s t o m e r s .  W ith  a l c o h o l i c  b e v e r a g e s ,  and 
e s p e c i a l l y  b e e r  and w in e ,  t h e r e  a r e  s e v e r a l  c o n f l i c t i n g  h y p o th e s i s  
r e g a rd in g  th e  d e f i n i t i o n  o f  th e  r e l e v a n t  p o p u la t io n  i n  a  r e g i o n .  T h ree  
o f  them a re  co n s id e re d  he re .^®

P opu la tion . H ypothesis  I  i s  t h a t  th e  r e l e v a n t  p o p u la t io n  i s  composed 
o f  i n d i v i d u a l s  i n  M ich ig an  b e tw e e n  t h e  a g e s  o f  18 and 44 y e a r s .  A 
Simmons Market R esearch  Report Bureau s tudy  r e p o r t e d  t h a t  i n  1979 t h i s
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g ro u p  c o m p r is e d  b e tw e e n  70 and 75 p e rc e n t  o f  both  heavy u s e r s  and a l l  
u s e r s  o f  d o m e s t ic  and  im p o r te d  b e e r . 11 An in d u s t r y  source  i n d ic a te d  
t h a t  some brew ers  use the  even s m a l le r  segm en t o f  18—34 a s  t h e  t a r g e t  
p o p u l a t i o n  i n  t h e i r  m ed ia  im p a c t  r e s e a r c h .  A s t u d y  fu n d e d  by t h e  
F e d e ra l  Energy A d m in is t ra t io n  used  th e  even s m a l le r  p o p u l a t i o n  segm ent 
o f  20 t o  34 y e a r s  o f  age as th e  r e l e v a n t  p o p u la t io n  f o r  p r e d i c t i n g  b ee r

1 9s a l e s .
P o p u l a t i o n  H y p o th e s i s  I I  i s  t h a t  th e  r e l e v a n t  p o p u la t io n  in c lu d e s  

a l l  t h o s e  i n d i v i d u a l s  i n  M i c h i g a n  o f  l e g a l  d r i n k i n g  a g e .  T h is  
d e f i n i t i o n  le a d s  to  s i g n i f i c a n t  changes  in  th e  p o p u la t io n  as  a r e s u l t  o f  
l e g a l  age  c h a n g e s .  I n  M ic h ig a n  t h e  l e g a l  p o p u l a t i o n  i n c r e a s e d  by
600,000 (o r  11 p e rc e n t)  i n  1972 and d e c l in e d  by 4 7 0 ,0 0 0  ( o r  7 p e r c e n t )  
i n  1979 . T h i s  d e f i n i t i o n  i s  u se d  by th o s e  su p p o r t in g  th e  c o n t r o l  o f  
y o u th fu l  d r in k in g  th ro u g h  age m a n d a te s .13

P o p u l a t i o n  H y p o th e s i s  I I I  i s  t h a t  th e  r e l e v a n t  p o p u la t io n  e q u a ls
t h o s e  i n d i v i d u a l s  i n  M ic h ig a n  18 y e a r s  o f  age  and o l d e r .  T h i s  i s
s im i l a r  t o  each o f  t h e  f i r s t  two h y p o th e se s .  I t  i s  s im i l a r  t o  I  in  t h a t
i t  d o e s  n o t  c o n s i d e r  t h e  c h a n g e  o f  l e g a l  a g e  a s  s i g n i f i c a n t .  I t  i s
sim ilar to I I  in  including the population 45 and o ld er  which in c r e a se s
t h e  s i z e  o f  t h e  r e l e v a n t  p o p u l a t i o n  by a t  l e a s t  70 p e r c e n t .  T h i s
d e f i n i t i o n  i s  o f t e n  used by th o s e  who ho ld  t h a t  an in c r e a s e  i n  l e g a l  age

1 iiw i l l  n o t  s i g n i f i c a n t l y  a f f e c t  consumption i n  th e  excluded  group.
A ll  th r e e  o f  th e se  p o p u la t io n  h ypo theses  were ex am in ed  f o r  t h e  30 

y e a r  s t u d y  t im e  p e r i o d  (F ig u re  5)* To compare th e se  hy p o th eses  i t  was 
n ece ssa ry  t o  in c o r p o r a te  a l l  o f  them i n t o  t h e  same m o d e l .  To do t h i s  
t h e  p o p u l a t i o n  d a ta  was d iv id e d  i n t o  t h r e e  c l a s s e s :  1) "Y ounger,"  aged
18 to  20 y e a r s  o l d ,  2) "M idd le ,"  aged 21 t o  44, and 3) " O ld e r , "  a g ed  45 
and o l d e r .  Each p o p u l a t i o n  h y p o t h e s i s  i s  b a s e d  on  a  com bina tion  o f  
th e s e  c l a s s e s .  D efined i n  t h i s  way, i t  was p o s s ib le  t o  i n c o r p o r a t e  a l l  
t h r e e  c o m p o n en ts  o f  p o p u l a t i o n  i n  t h e  same e q u a t i o n  and o b se rv e  th e  
amount o f  th e  v a r i a t i o n  i n  b e e r  s a l e s  t h a t  each e x p la in e d  .

S e v e r a l  c o n c l u s i o n s  can be drawn from t h i s  t e s t  and th e  r e s u l t i n g  
p a t t e r n  o f  c o e f f i c i e n t s  and s i g n i f i c a n c e  l e v e l s  f o r  th e  v a r i a b l e s  (Table 
1 ) .  The v a r i a b l e s  f o r  p o p u l a t i o n  18-20 and p o p u la t io n  21-44 bo th  had 
p o s i t i v e  c o e f f i c i e n t s  i n d i c a t i n g  t h a t  as th e  number o f  people  in c r e a s e d ,  
c o n su m p t io n  in c r e a s e d .  They were both  s i g n i f i c a n t  ( a t  the  .0 5  l e v e l  o f
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.Table. 1 
T es t  o f  P o p u lt lo n  Hypotheses

Michigan Beer S a le s  ( B a r r e l s  x 100) 
O rd inary  L east  Squares R egress ion

-Period____________ I ____________ H ____________ I I I _____________________ I I
Time Frame 1954-71 1954[-1974 1954-■1978 1954-1983

Column 1 2 3 4 5 6 7 8 9

R2 (A dj.) .945 .973 .972 .986 .986 .977 .986 .988 .988

Constant 
( t  s t a t . )

3293
(2 .1 )

1927
(1 .6 )

2676
(1 .8 )

903
(1 .4 )

1184
(1 .5 )

3385
(6 .7 )

2631
(6 .0 )

904
(1 .5 )

1218
(1 .7 )

Pop 18-20 
( t  s t a t . )

5 .688
( 4 .4 )

4.910
(4 .2 )

5.246
( 4 .2 )

4.157
( 5 .2 )

4.171
( 5 .1 )

6.837
(9 .1 )

4 .972
( 6 .7 )

4.156
(5 .5 )

4 .173
( 5 .5 )

Pop 21-44 
( t  s t a t . )

.558
(1 .1 )

1.024
(2 .7 )

.765
( 1 .6 )

1.370
(7 .0 )

1.269
(5 .2 )

.555
( 4 .2 )

.764
(6 .6 )

1.358
(7 .3 )

1.246
(5 .4 )

Pop 45+
( t  s t a t . )

- .5 1 4
( - 1 .5 )

- .2 9 7
( - 1 .0 )

- .4 0 0
( - 1 .2 )

- .1 0 4
( - . 5 )

- .1 2 2
( - . 5 )

- .7 2 7
( - 3 .2 )

- .3 3 8
( - 1 .7 )

-.091
( - . 4 )

- .1 1 2
( - . 5 )

Age
( t  s t a t . )

94
( . 9 )

65
( .7 )

236
( 4 .1 )

72
( .8 )

MBCDL 
( t  s t a t . ) (

-457
- 5 .0 )

-357
( - 2 .4 )

Durbin-Watson
S t a t i s t i c  2 .2  1 .9 2 .1 1.7  1 .8  1 .2  1 .6  1 .7  1.7
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n e f i n i t i o n s  f o r  Model V a r ia b le s

Pop 18-20 

Pop 21-44 

Pop 45+ 

Age

MBCDL

R2

D u rb in -
Watson

i s  t h e  v a r i a b l e  f o r  the  Michigan p o p u la t io n  18 th rough  20 
y e a r s  o f  age ( i n  th o u san d s ) .

i s  t h e  v a r i a b l e  f o r  th e  Michigan p o p u la t io n  21 th ro u g h  44 
y e a r s  o f  age ( i n  th o u sa n d s ) .

i s  t h e  v a r i a b l e  f o r  th e  Michigan P o p u la t io n  45 y e a r s  o ld  
and o ld e r  ( i n  th o u s a n d s ) .

i s  t h e  b i n a r y  v a r i a b l e  f o r  the  e f f e c t  o f  th e  lo w er l e g a l  
d r in k in g  age (1972-1978) when i t  assumes th e  v a lu e  1. I t  
i s  0 f o r  a l l  o th e r  y e a r s .

i s  t h e  b i n a r y  v a r i a b l e  f o r  t h e  e f f e c t  o f  t h e  Michigan 
Beverage C o n ta in e r  D eposit  Law a s su m in g  t h e  v a l u e  1 f o r  
th e se  y e a r s  (1979-1983). I t  i s  0 f o r  a l l  o th e r  y e a r s .

a d j u s t e d  i s  th e  p e rc e n t  o f  th e  v a r i a t i o n  i n  Michigan b e e r  
s a l e s  around t h e i r  mean which can  be r e l a t e d  t o  v a r i a t i o n  
i n  t h e  i n d e p e n d e n t  v a r i a b l e s ,  a d j u s t e d  downward t o  
acco u n t f o r  th e  number o f  i n d e p e n d e n t  v a r i a b l e s  i n  t h e  
e q u a t io n .

i s  t h e  t e s t  s t a t i s t i c  f o r  s e r i a l  c o r r e l a t i o n  o f  t h e  e r r o r  
te rm s  in  a  r e g r e s s io n  e q u a t io n .  I n  t h e  m o d e ls  p ro p o s e d  
h e r e ,  a D-W v a lu e  o f  1 .6  o r  h ig h e r  i n d i c a t e s  t h a t  s e r i a l  
c o r r e l a t i o n  i s  i n s i g n i f i c a n t  a t  th e  .0 5  l e v e l .
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confidence)  f o r  th e  1954-1978 and 1954-1983 t im e  p e r i o d s .  S in c e  t h e  
r e l a t i o n s h i p s  w ere  bo th  l o g i c a l  and s i g n i f i c a n t ,  they  were r e t a in e d  in  
th e  model.

The p o p u l a t i o n  segm en t 45 and o v e r  c o n s i s t e n t l y  had  a  n e g a t iv e  
c o e f f i c i e n t .  T h i s  i n d i c a t e d  an  i n v e r s e  r e l a t i o n s h i p  b e tw e e n  t h i s  
seg m en t o f  p o p u l a t i o n  and b e e r  c o n su m p t io n  ( i . e . ,  a s  t h e  number of 
people 45 and o ld e r  in c r e a s e d ,  t o t a l  b e e r  consum ption was p r e d i c t e d  t o  
d e c r e a s e ) .  T h i s  w as an  i l l o g i c a l  a s s o c i a t i o n ,  s t a t i s t i c a l l y  
i n s i g n i f i c a n t  i n  m ost o f  t h e  e q u a t i o n s ,  ( a t  t h e  . 0 5  l e v e l )  a n d  
t h e r e f o r e ,  i t  was d e le t e d .

Economic V a r ia b le s
As an  in d e x  o f  t h e  Michigan economy, th e  annual unemployment r a t e

( a s  a  p e rc en t  o f  th e  l a b o r  f o r c e )  was u s e d  i n  b u i l d i n g  th e  p r e d i c t i v e
model ( F ig u r e  6 ) . ^  T h is  i s  th e  on ly  economic i n d i c a t o r  i n  th e  model
and i t  i s  ex p ec ted  t o  be i n v e r s e ly  r e l a t e d  to  b e e r  s a l e s  b ecau se  a h ig h
unemployment r a t e  i n d i c a t e s  a  s lu g g is h  economy. T h is  does no t r e f u t e  th e

ificommonly h e ld  b e l i e f  t h a t  b e e r  s a l e s  in c r e a s e  i n  bad t im e s .  I t  simply 
means t h a t  b e e r  s a l e s  w i l l  grow a t  a s low er r a t e  d u r in g  r e c e s s i o n s  t h a n  
th ey  w i l l  d u r in g  h e a l th y  growth p e r io d s ,  a l l  o th e r  th in g s  be ing  e q u a l .

Model I
Model I  was f i t t e d  t o  e ac h  o f  t h e  f o u r  t im e  p e r i o d s  (Table 2 ) .  

T h is  i s  a time s e r i e s  model so  i t  i s  im p o r tan t  t o  de term ine  i f  th e  e r r o r  

i n  one y e a r ' s  s a l e s  p r e d i c t i o n  i s  in a p p r o p r i a t e ly  a f f e c t i n g  th e  observed  
s a l e s  f o r  t h e  n e x t  y e a r ,  o r  w hat i s  c a l l e d  a u t o - c o r r e l a t i o n .  The 
Durbin-Watson t e s t  i n d i c a t e s  w hether or n o t  a u t o - c o r r e l a t i o n  i s  p re s e n t  
i n  t im e  s e r i e s  d a t a . 1^ The Durbin-W atson v a lu e s  f o r  Model I  were not 
s i g n i f i c a n t  a t  t h e  .0 5  l e v e l  f o r  any o f  t h e  t im e  p e r i o d s .  Even s o ,  
f i r s t  o r d e r  s e r i a l  c o r r e l a t i o n  c o r r e c t i o n  tech n iq u e  was used t o  double  
check f o r  a u t o - c o r r e l a t i o n  e f f e c t s  (Table  3 ) .  The c o e f f i c i e n t s  f o r  t h e  
c o m p a ra b le  v a r i a b l e s  a r e  e s s e n t i a l l y  i d e n t i c a l .  In  a d d i t io n ,  th e  v a lu e  
f o r  th e  v a r i a b l e  " rh o ,"  th e  c o r r e c t i o n  f a c t o r  f o r  f i r s t  o r d e r  s e r i a l  
c o r r e l a t i o n ,  i s  s m a l l  and  i n s i g n i f i c a n t  d u r in g  a l l  fo u r  time p e r io d s .  
For th e s e  r e a s o n s ,  a u t o - c o r r e l a t i o n  was co n s id e red  t o  be i n s i g n i f i c a n t  
i n  t h e  d a t a  and t h e  more common o r d i n a r y  l e a s t  sq u ares  te ch n iq u e  was 
used .
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Xafels. 2

M o d el I :  M ic h ig a n  B e e r  S a l e s  ( B a r r e l s  x  1 0 0 0 )
O r d in a r y  L e a s t  S q u a r e s  R e g r e s s i o n

P e r io d ____________ I ___________ I I ___________ H I _________________________ IV
Time Frame 1954 -71 1954-1974 1954- 1978 1954-1983

Column 1 2 3 4 5 6 7 8 9 10

R2 (AdJ.) .962 .982 .982 .988 .988 .971 .988 .990 .990 .989

Constant 
( t  s t a t . )

929
(1 .9 )

544
(1 .5 )

811
(1 .7 )

473
(1 .9 )

790 
(2 .1 )

1714
(6 .4 )

1729
(9 .8 )

502
(2 .2 )

833
(2 .3 )

656
(2 .8 )

Pop 18-20 
( t  s t a t . )

3.368
(11.0)

3.382
(11.5)

3.345
(11 .2)

3.600
(12.5)

3-515
(11.8)

4.441
(10.5)

3-546
(11.3)

3.635
(13.4)

3.548
(12 .7)

3.846
(14.2)

Pop 21-44 
( t  s t a t . )

1.441
(6 .3 )

1.595
(8 .9 )

1.492
(6 .8 )

1.567
(11.4)

1.452
(8 .5 )

.955
(5 .7 )

1.071 
(9 .6 )

1.548
(12.0)

1.428 
(8 .8 )

1.419
(11.6)

Munem 
( t  s t a t . )

-25.1
( -3 .0 )

-24 .9
( -3 .2 )

-25 .3
( -3 .2 )

-14 .4
( -2 .0 )

-15 .9
( -2 .1 )

-16 .6
( -1 .5 )

-1 8 .0
( -2 .5 )

-13 .9
(-2 .2 )

- .1 5 .  1
( - 2 .4 )

Age
( t  s t a t . )

67
( .8 )

92
(1 .1)

284
(6 .0 )

96
(1 .2 )

MBCDL 
( t  s t a t . )

-473 
( -7 .  1)

-346
( -2 .8 )

-482
( -6 .8 )

Durbin-Watson
S t a t i s t i c 2.4 2 .2 2.3 1.8 1.9 .8 1.8 1.9 2.0 1.7

Mumem: i s  t h e  v a r i a b l e  f o r  t h e  M ic h ig a n  u n e m p lo y m e n t  r a t e  a s  a  p e r c e n t  o f  t h e  l a b o r
f o r c e .
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Xablg_3.

M o d e l I ;  M ic h i g a n  B e e r  S a l e s  ( B a r r e l s  x  1 0 0 0 1  
F i r s t  O r d e r  S e r i a l  C o r r e l a t i o n  C o r r e c t i o n  R e g r e s s i o n  T e o h n l o u e

Period____________ I____________ II  I I I _____________________ IV
Time Frame 1954-71 1954-1974 1954 -1978 1954-1983

Column 1 2 3 4 5 6 7 8 9

R2 (A d j.) .989 .991 .992 .987 .989 .940 .984 .990 .992

C onstan t 
( t  s t a t . )

818
(2 .1 )

510
(1 .7 )

774
( 2 .0 )

480
(1 .9 )

787
( 2 .1 )

1929
( 4 .8 )

1758
( 9 .2 )

498
(2 .2 )

817
(2 .4 )

Pop 18-20 
( t  s t a t . )

3.326
( 1 3 . 6 )

3.344
(13 .6 )

3 .3 0 0
(1 3 .5 )

3.604
(12 .3 )

3-512
(1 2 .0 )

4 .552
(6 .7 )

3 .592
(1 0 .4 )

3 .632
(1 3 .5 )

3.534
(1 3 .2 )

Pop 21-44 
( t  s t a t . )

1 .499
( 8 .3 )

1.620
(10 .7 )

1 .520
(8 .4 )

1.563
(1 1 .2 )

1.454
( 8 .5 )

.844
(3 .8 )

1.048
(8 .8 )

1.551
(1 2 .1 )

1.438
( 9 .2 )

Munem 
( t  s t a t . )

-2 7 .9
( - 3 .8 )

-27 .1
( - 3 .7 )

-2 8 .0
( - 3 .9 )

- 1 4 .3
( - 1 .9 )

-16 .1
( - 2 .2 )

-1 1 .8
( - 1 .4 )

-1 6 .3
( - 2 .2 )

-1 4 .0
( - 2 .2 )

-1 5 .6
( - 2 .5 )

Age
( t  s t a t . )

68
( - 1 .0 )

93
(1 .1 )

277
(5 .4 )

97
(1 .2 )

MBCDL 
( t  s t a t . )

-474
( - 7 .2 )

-348
( - 2 .9 )

Rho
( t  s t a t . )

- . 2 9  2 
( - 1 .1 )

- .2 2 4
( - . 9 )

- .2 5 9
( - 1 .1 )

- .0 2 5
( .1 )

- .  158 
( - . 1 )

- .5 9 8
(3 .9 )

.118
(0 .6 )

- .0 1 3
( - 0 .1 )

- .0 5 8
( - 0 .3 )

D u r b in - W a t s o n
S t a t i s t i c  1.9 1.9  1.9 1.9 1 .9  2 .1  1.9  1 .9  1.9

R h o : i s  t h e  v a r i a b l e  t o  c o r r e c t  f o r  f i r s t  o r d e r s  s e r i a l  c o r r e l a t i o n  o f  t h e  e r r o r
t e r m s .
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The b i n a r y  v a r i a b l e  f o r  t h e  change in  l e g a l  d r in k in g  age was no t 

s i g n i f i c a n t  a t  t h e  .0 5  o r  ev en  t h e  .5  l e v e l  ( T a b l e  2 ) .  The  o n l y  
e q u a t i o n  w h e r e  t h i s  v a r i a b l e  was s i g n i f i c a n t  was f o r  t h e  p e r i o d  
195H-1983 when th e  MBCDL v a r i a b l e  was excluded  from th e  e q u a t i o n .  The 
age  v a r i a b l e  d o e s  n o t  e x h i b i t  a  s i g n i f i c a n t  r e l a t i o n s h i p  w i th  b eer  
s a l e s ,  but as  s t a t e d  e a r l i e r  t h e  r e s e a r c h e r s  r e t a i n e d  t h i s  v a r i a b l e  
under th e  assum ption t h a t  the  observed  r e l a t i o n s h i p  was a  t r u e  one.

The b in a ry  v a r i a b l e  f o r  the  MBCDL i t s e l f  was s i g n i f i c a n t  and  had  
t h e  e x p e c te d ,  n e g a t iv e  s ig n .  This  v a r i a b l e  cou ld  o n ly  be t e s t e d  on th e  
f u l l  t h i r t y  y e a r  time p e r io d .

The c o e f f i c i e n t  o f  d e te rm in a t io n  (R2 ) va lue  was v e ry  h ig h  in  each 
o f  the  time p e r io d s .  The v a l u e s  i n c r e a s e  from  .9 6 2  f o r  t h e  s h o r t e s t  

p e r i o d  (1 9 5 4 -1 9 7 1 )  t o  .9 9 0  f o r  t h e  l o n g e s t  p e r i o d .  T h i s  4 p e rc e n t  
i n c r e a s e  i n  e x p l a n a t o r y  power i s  a  r e s u l t  o f  t h e  i n c r e a s e d  t o t a l  
v a r i a t i o n  o f  t h e  lo n g e r  time s e r i e s  about i t s  mean. The s ta n d a rd  e r r o r  
o f  th e  r e g r e s s i o n  i s  th e  same i n  bo th  s e r i e s .  M eaningful c o m p ar iso n  o f  
s m a l l  d i f f e r e n c e s  i n  R2 , s f o r  t h e  g o o d n e s s  o f  f i t  c an  be  made only  
w i th in  the  same time p e r io d .

itegV tl.fr ,9 ,

The two p o p u l a t i o n  v a r i a b l e s  f o r  t h e  s e g m e n ts  18 -20  and 21 -44  
showed s i g n i f i c a n t  r e l a t i o n s h i p s  w ith  b e e r  s a l e s .  The segm ent o f  t h e  
p o p u l a t i o n  45 and o v e r  showed a  c o n s i s t e n t l y  i l l o g i c a l  r e l a t i o n s h i p  
( in v e r s e )  w ith  b e e r  s a l e s  and was g e n e r a l ly  i n s i g n i f i c a n t .  The b i n a r y  
v a r i a b l e  f o r  th e  age changes had c o e f f i c i e n t s  i n  th e  ex p ec ted  d i r e c t i o n  
bu t was an i n s i g n i f i c a n t  p r e d i c t o r  o f  b e e r  s a l e s .  The MBCDL b i n a r y  
v a r i a b l e  showed a s i g n i f i c a n t  r e l a t i o n s h i p  i n  th e  expec ted  d i r e c t i o n  
w ith  b ee r  s a l e s .
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In  i t s  f i n a l  form, Model I  i s :  

Michigan Beer S a le s
( b a r r e l s )  = 833,000 (a  c o n s ta n t  term)

3.5118 (x) P o p u la t io n  18-20

1.428 (x) P o p u la t io n  21-44

15,100 (x) Unemployment a s  % o f
la b o r  fo rc e

96,000 D uring each  y ea r

l e g a l  d r in k in g  
age was low er (1972-1978)

346,000 During each  y e a r  o f  MBCDL

(1979-1983)

The i n d e p e n d e n t  v a r i a b l e s  were a l l  s i g n i f i c a n t  a t  the  .05 l e v e l  in  a l l  
time p e r io d s  w ith  th e  e x c e p t io n  o f  th e  c o n s t a n t  w h ich  was s i g n i f i c a n t  
f i r s t  a t  t h e  .2  l e v e l  f o r  t h e  1954-1974 tim e p e r io d  and t h e  l e g a l  age 
change v a r i a b l e .  The c o e f f i c i e n t s  e x h i b i t e d  s t a b i l i t y  a c r o s s  t h e  t im e  
p e r i o d s  and  t h e i r  s i g n s  were c o n s i s t e n t  (T ab le  4 ) .  The c o e f f i c i e n t  of 

d e t e r m i n a t i o n  (R ^ )  i n c r e a s e d  f r o m  . 9 6  f o r  1954-1971 t o  .9 9  f o r  
1954-1983. T h is  was a  v e r y  h ig h  r e l a t i o n s h i p ,  e s p e c i a l l y  g iv e n  t h e  
t h r e e  d i f f e r e n t  growth p a t t e r n s  i n  th e  s a l e s  d a ta .

Model I  p r e d i c t s  t h a t  t h e  MBCDL h ad  a n e g a t i v e  and s i g n i f i c a n t  
e f f e c t  on b e e r  s a l e s  i n  Michigan (F ig u re  7 ) .  The b e s t  e s t im a te  o f t h a t  
e f f e c t  was a  r e d u c t io n  o f  346,000 b a r r e l s  pe r  y e a r .  The e f f e c t  o f  t h e  
change  i n  th e  l e g a l  d r in k in g  age was e s t im a te d  t o  be 96,000 b a r r e l s  per 
yea r  added to  s a l e s  when th e  l e g a l  age was 18 y e a r s  o ld .

Purpose f o r  Model I I
The m o d e l  d e s c r i b e d  a b o v e  had  t h e  b e s t  o v e r a l l  f i t  w i t h  t h e  

Michigan d a t a .  However, s e p a ra te  m easures  f o r  p r i c e  and incom e c o u ld  
n o t  be  i n c o r p o r a t e d  i n t o  t h a t  m odel a s  l o n g  a s  t h e  two p o p u l a t i o n



Table 4

S u m m a ry  o f .  Model 1

M ic h i g a n  B e e r  S a l e s  ( B a r r e l s  x  1 0 0 0 )  
O r d in a r y  L e a s t  S q u a r e s  R e g r e s s i o n

P e r i o d _____________ I _____________ I I _____________ H I __________ I I
Time Frame 1954-1971 1954-1974 1954-1978 1954-1983

Column 1 2 3 4

R2 (A d j.) .962 .982 .988 .990

C onstan t 929 811 790 833
( t  s t a t . ) (1 .9 ) (1 .7 ) (2 .1 ) (2 .3 )

Pop 18-20 3.37 3.345 3.515 3.548
( t  s t a t . ) (11 .0 ) (1 1 .2 ) (1 1 .8 ) (1 2 .7 )

Pop 21-44 1.441 1.492 1.452 1.428
( t  s t a t . ) (6 .3 ) (6 .8 ) (8 .5 ) (8 .8 )

Munem -25 .1 - 2 5 .3 -1 5 .9 -15 .1
( t  s t a t . ) ( - 3 .0 ) ( - 3 .2 ) ( - 2 .1 ) ( - 2 . 4 )

Age 67 92 96
( t  s t a t . ) ( .8 ) (1 .1 ) (1 .2 )

MBCDL -346
( t  s t a t . ) ( - 2 .8 )

Durbin 2 .4 2 .3 1.9 2 .0
Watson
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segments (18-20 and 21-44) were e n te r e d  as s e p a ra te  v a r i a b l e s  due to  th e  
h ig h  l e v e l  o f  i n t e r c o r r e l a t i o n  among t h e  v a r i a b l e s .  When th e se  two 
p o p u la t io n  i n d i c a t o r s  were a g g r e g a t e d  i n t o  a  s i n g l e  v a r i a b l e  f o r  t h e  

p o p u l a t i o n  1 8 -4 4 ,  p r i c e  and incom e v a r i a b l e s  became s i g n i f i c a n t  and 
could be in c lu d e d  i n  a second model, c a l l e d  Model I I .

Income
18T o t a l  M ich igan  p e rso n a l  income was used f o r  th e  income v a r i a b l e .  

T o ta l  income, i n s t e a d  o f  per c a p i t a  income, av o id s  t h e  p o s s i b l e  d o u b le  
e n t r y  o f  t h e  p o p u l a t i o n  v a r i a b l e  o r ,  w o r s e ,  t h e  c l o u d i n g  o f  t h e  
p o p u l a t i o n  v a r i a b l e  w i t h  a  p e r  c a p i t a  incom e v a l u e  b a s e d  on  some 
d i f f e r e n t  d e f i n i t i o n  o f  t h e  p o p u la t io n .  The Index  o f  Buying Power was 
a l s o  t e s t e d  as  an income v a r i a b l e ,  bu t i t s  p r e d i c t i v e  power was s i m i l a r  
t o  p e rso n a l  income so th e  more commonly known p e rso n a l  income f i g u r e  was 
u s e d . ^

P e r s o n a l  incom e w as d e f l a t e d  t o  1967 d o l l a r s  u s in g  th e  Consumer 

P r ic e  Index  (CPI). Real incom e w as i n c r e a s i n g  th r o u g h o u t  t h e  p e r i o d  
u n t i l  1980 ( F i g u r e  8 ) .  I t  in c r e a s e d  by a  f a c t o r  o f  more than  2 d u r in g  
th e  t h i r t y  y e a r  p e r io d ,  which was tw ice  th e  r a t e  o f  b e e r  s a l e s  i n c r e a s e .

P r ic e  o f  Michigan Beer
P r i o r  t o  t h e  MBCDL, t h e r e  was s p e c u la t io n  t h a t  th e  p r ic e  o f b ee r  

would change w ith  th e  law . There have been s e v e r a l  s t u d i e s  d o c u m e n t in g  
a p r i c e  d i f f e r e n t i a l  f o r  b e v e r a g e s  between MBCDL s t a t e s  and non-MBCDL

pn
n e ig h b o rin g  s t a t e s .  To m easure p r i c e  changes i n  M ichigan, a c tu a l  b ee r  
p r i c e s  were c o l l e c t e d  f o r  th e  p e r i o d  s t a r t i n g  w i t h  1976, t h r e e  y e a r s  
b e f o r e  t h e  law  to o k  e f f e c t . 2  ̂ To i n c o r p o r a t e  p r i c e  a s  a p r e d i c t o r  
v a r i a b l e  in  th e  model, a c t u a l  M ichigan r e t a i l  s h e l f  p r i c e s  f o r  th e  y e a r s
1 9 7 6 -1 9 8 3  w ere  ' s p l i c e d  i n t o  t h e  n a t i o n a l  Consumer P r i c e  In d e x  f o r

22b e e r .  The a c t u a l  M ic h ig a n  p r i c e s  u s e d  a r e  th e  average superm arket 
s h e l f  p r i c e s  o f  t h r e e  premium b rands  which had a com bined  m a rk e t  s h a r e  
o f  a b o u t  40$ i n  Michigan d u r in g  th e  l a s t  f i v e  y e a r s .  P r ic e  changes a re  
d e sc r ib e d  i n  more d e t a i l  i n  a  l a t e r  s e c t io n  o f  t h i s  r e p o r t .

As a c h e c k  on  the . v a l i d i t y  o f  t h e  i m p l i c i t  a s s u m p t io n  t h a t  the  
p r i c e  o f  b e e r  i n  Michigan p r i o r  t o  1976 was s i m i l a r  to  th e  average  p r ic e  
o f  b e e r  i n  t h e  n a t i o n  ( a s  r e f l e c t e d  i n  th e  CPI f o r  m alt b e v e r a g e s ) ,  a
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comparison was made u s in g  the  Consumer P r ic e  Index  f o r  a l l  i t e m s .  T h i s  
index  i s  a v a i l a b l e  f o r  th e  D e t r o i t  M e tro p o l i ta n  Area as a  s u b - s e t  o f  th e  
n a t i o n a l  a v e r a g e . ^  The c o r r e l a t i o n  c o e f f i c i e n t  b e tw e e n  t h e s e  two 
s e r i e s  was .9998; t h e r e f o r e ,  M ichigan b e e r  p r i c e s  a r e  assum ed  t o  have  
changed i n  a  s i m i l a r  manner to  N a tio n a l  b ee r  p r i c e s  p r io r  to  1976.

A r e l a t i v e  Michigan b e e r  p r ic e  in d e x  was d e r i v e d  by d i v i d i n g  t h e  
B ee r  P r i c e  index  by th e  Consumer P r ice  Index  f o r  D e t r o i t  f o r  a l l  i tem s . 
T h i s  r e l a t e s  b e e r  p r i c e s  t o  a l l  o t h e r  consum er e x p e n d i t u r e s .  The 
r e l a t i v e  p r i c e  o f  b e e r  d e c l i n e d  t h r o u g h o u t  t h e  p e r i o d  w i t h  n o ta b le  
e x c e p t io n s  i n  1975 and e s p e c i a l l y  1979 (F ig u re  9 ) .

P r i c e - I n o o m e  V a r i a b l e

E v en  a f t e r  a g g r e g a t i n g  t h e  p o p u l a t i o n  d e s c r i p t o r s  i t  was n o t
p o s s i b l e  t o  d e v e lo p  a  m odel w h ich  i n c l u d e d  t h e  t h r e e  m a in  dem and
v a r i a b l e s  o f  p o p u l a t i o n ,  income, and p r ic e  s e p a r a t e ly  because o f  t h e i r
h ig h  d e g r e e  o f  i n t e r c o r r e l a t i o n .  Each  was h i g h l y  s i g n i f i c a n t  i n
c o m b i n a t i o n  w i t h  o n e  o f  t h e  o t h e r s ,  b u t  t o g e t h e r ,  o n ly  two w ere
s i g n i f i c a n t  f o r  any time p e rio d  ( a t  th e  .05 l e v e l ) .  For t h i s  re a so n  the
two eco n o m ic  i n d i c a t o r s ,  p r i c e  and in c o m e ,  w ere  combined t o  form an
i n t e r a c t i v e  v a r i a b l e .  By m u l t i p l y i n g  t h e  r e c i p r o c a l  o f  t h e  p r i c e
v a r i a b l e  t im e s  th e  income v a r i a b l e ,  a  new s in g l e  v a r i a b l e  (PRICINC) was
fo rm e d .  T h i s  v a r i a b l e  com bined  t h e  o p p o s i t e  e f f e c t s  o f  t h e  tw o
com ponent v a r i a b l e s  ( F i g u r e  1 0 ) .  I t s  form was s im i l a r  to  t h a t  o f  th e
income v a r i a b l e  but the  s lo p e  o f  th e  c u r v e  was s t e e p e r ,  e s p e c i a l l y  i n

t h e  p e r i o d  a f t e r  1 9 60 . D u r in g  t h i s  p e r i o d  p r i c e s  w ere  d e c r e a s i n g
r e l a t i v e l y  r a p id ly  and re e d  income was showing l a r g e  g a i n s .  The l a r g e
in c r e a s e  in  r e l a t i v e  b ee r  p r i c e s  i n  1979 tu rn e d  th e  cu rve  downward. The

* *

subsequent p r i c e  d e c l in e  in  1981 tu rn e d  i t  up a g a in  e v en  th o u g h  incom e 
i n  1981-1982  was f a l l i n g .  U s in g  t h i s  v a r i a b l e ,  t h e  e f f e c t s  o f  both  
p r i c e  and income could be in c lu d e d  in  Model I I .

T e s t i n g  M o d e l I I

The a n a l y s i s  o f  Model I I  was performed s i m i l a r l y  to  Model I .  The 
two b in a ry  v a r i a b l e s  r e p r e s e n t in g  th e  l e g a l  d r in k in g  age change and th e  
MBCDL w ere  in c lu d e d .  Model I I  was f i t t e d  t o  th e  d a t a  f o r  th e  same fo u r  
time p e r io d s  t h a t  were used  e a r l i e r .  The t e s t  s t a t i s t i c s  i n d i c a t e  t h a t
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e ac h  v a r i a b l e  i s  s i g n i f i c a n t  a t  the  .05  l e v e l  d u rin g  each  time p e r io d  
w ith  t h e  e x c e p t i o n  o f  t h e  age  ch an g e  v a r i a b l e  (T a b le  5 ) .  Model I I  
d e s c r i b e s  94 p e r c e n t  o f  th e  v a r i a t i o n  i n  a c tu a l  s a l e s  f o r  th e  s h o r t e s t  
p e r io d  1954-1971. T h is  p e rcen tag e  in c r e a s e s  to  ov e r  98 p e r c e n t  f o r  t h e  
f u l l  30 y ea r  s tu d y  p e r io d .

V i t h  p r i c e s  and incom e i n c o r p o r a t e d  i n  t h e  m o d e l ,  t h e  b i n a r y  
v a r i a b l e  f o r  low ering  th e  l e g a l  d r in k in g  age was a ss ig n e d  a  n e g a t iv e  and 
i n s i g n i f i c a n t  c o e f f i c i e n t  f o r  th e  th e  f i r s t  t h r e e  y e a r s  o f  t h e  18 y e a r  
o ld  l e g a l  age . The e f f e c t  does become p o s i t i v e  f o r  th e  l o n g e r  p e r i o d s ,  
i n d i c a t i n g  an i n c r e a s e  i n  s a l e s  a s  a  r e s u l t  o f  t h e  low er d r in k in g  age , 
but th e  r e l a t i o n s h i p  rem a in s  i n s i g n i f i c a n t .  Once a g a i n ,  t h i s  v a r i a b l e  
was r e t a i n e d  w ithou t re g a rd  f o r  i t s  s t a t i s t i c a l  s ig n i f i c a n c e  because th e  
r e l a t i o n s h i p  was assumed to  be t r u e  f o r  t h e  l o n g e r  p e r i o d s .  I f  t h i s  
a s s u m p t io n  a b o u t  t h e  b in a ry  age v a r i a b l e  i s  no t made, th e  c o e f f i c i e n t s  
f o r  t h e  r e m a in in g  v a r i a b l e s  a r e  s i m i l a r ,  a l l  s i g n i f i c a n t ,  a n d  t h e  
e x p la n a to ry  power o f  th e  model i s  unchanged.

Model I I  has  a  h ig h  degree  o f  c o n s i s t e n c y  among t h e  c o e f f i c i e n t s  
f o r  t h e  f o u r  p e r i o d s .  When t h e  f i v e  y e a r  MBCDL p e r io d  (1979-1983) i s  
added t o  th e  s e r i e s ,  t h e  c o e f f i c i e n t s  r e m a in  a lm o s t  c o n s t a n t .  The 
d e s c r i p t i v e  power o f  t h e  m odel i n c r e a s e s  m a rg in a l ly  from 98.2  to  98 .3  
p e rc en t  o f  th e  v a r i a t i o n  in  s a l e s  (F ig u re  11).

N u m ero u s  o t h e r  v a r i a b l e s  w ere  t r i e d  i n  b o th  m o d e ls ,  b u t  w ere  
r e j e c t e d  f o r  v a r io u s  re a so n s  which a re  summarized i n  A p pend ix  I I .  The 
m a j o r  c r i t e r i a  u s e d  t o  i n c l u d e  v a r i a b l e s  w ere  s i g n i f i c a n c e  o f  t h e  
v a r i a b l e s ,  s i m p l i c i t y  o f  fo rm , and e a s e  o f  u n d e r s t a n d i n g  t h e  t o t a l  
r e s u l t i n g  model.
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Table 5 

HPdsl . I I

Michigan, B eer S a le s  ( B a r r e l s  x 1000) 
Ordinary. L east Squa r e s  R eg ress io n

Period___________ I___________ II___________ III___________________ I I
Time Frame 1954- 1971 1954-1974 1954-1978 1954-1983

Column 1 2 3 4 5 6 7 8 9

R2 (A d j.) .942 .975 .974 .983 .982 .956 .977 .983 .983

C onstan t 
( t  s t a t . )

1586
(2 .4 )

1544
(3 .2 )

1506
(2 .4 )

1248
(3 .0 )

1410
( 2 .5 )

3149
(6 .8 )

2836
( 8 .3 )

1136
(2 .7 )

1325
(2 .3 )

Pop 18-44 
( t  s t a t . )

1 .089
(3 .8 )

1.107
(5 .0 )

1 .122
( 4 .3 )

1.248
(6 .4 )

1.187
(4 .8 )

.400
(1 .7 )

.627
(3 .6 )

1.301
(6 .6 )

1.234
(4 .9 )

P r ic in c  
( t  s t a t . )

3 .62
(5 .1 )

3.572
(5 .6 )

3.56
( 5 .4 )

3 .16
(4 .8 )

3.193
( 4 .7 )

5 .250
( 5 .8 )

3 .80
(5 .2 )

2 .93
(4 .4 )

2.981
( 4 .4 )

Age
( t  s t a t . )

-1 0
( - 1 .2 )

42 .8
( .4 )

4

320
(5 .1 )

50
( .5 )

MBCDL 
( t  s t a t . )

-552
( - 5 .7 )

-487
( - 3 .0 )

Durbin-Watson
S t a t i s t i c 1.5 1.5 1 .5 1.4 1.4 .6 1.2 1.5 1 .5

Pop 18-44: i s  th e  v a r i a b l e  f o r  th e  Michigan p o p u la t io n  18 th ro u g h  44 y e a r s  o ld  ( in
th o u sa n d s ) .

P r i c i n c :  i s  th e  i n t e r a c t i v e  v a r i a b l e  eq u a l  t o  the  Michigan p e rso n a l  income (c o n s ta n t
d o l l a r s )  t im es th e  in v e rs e  o f  th e  r e l a t i v e  M ichigan b e e r  p r i c e  in d ex .

*
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R e s u l t s ,  o f  M o d e l I I
The b e s t  e s t im a te  o f  Model I I  f o r  Michigan b e e r  s a l e s  i s :

Michigan Beer S a le s  
(B a r re ls )

1,325*000 (a  c o n s ta n t  term)

1.234 (x) P o p u la t io n  18-44

 ]_______________

.00298 (x) P e rso n a l  Income (x) R e la t iv e  Beer P r ice  Index

50,000 D uring each  y e a r  l e g a l  d r in k in g  
age was low er (1972-1978)

487,000 D uring each  y e a r  o f  MBCDL (1979-1983)

The independen t v a r i a b l e s  a r e  a l l  s i g n i f i c a n t  a t  th e  .05  l e v e l  in  
a l l  f o u r  time p e r io d s  w ith  th e  e x c e p t io n  o f  th e  b in a ry  v a r i a b le  to  
r e p r e s e n t  th e  low er d r in k in g  age d u r in g  th e  p e r io d  1972-1978 (T ab le  6 ) .  
The c o e f f i c i e n t  o f  d e te r m in a t io n  i s  . 9 8 3  f o r  th e  f u l l  t h i r t y  y e a r s  
modeled. The s t a b i l i t y  o f  t h e  c o e f f i c i e n t s  a s s ig n e d  t o  th e  v a r i a b l e s  
over tim e fram es w ith  d i s t i n c t l y  d i f f e r e n t  s a l e s  p a t t e r n s  add to  the  
r o b u s tn e s s  o f  th e  model.

Model I I  p r e d i c t s  a  n e g a t iv e  e f f e c t  f o r  th e  MBCDL. The b e s t  
e s t im a te  o f  t h a t  e f f e c t  i s  a r e d u c t io n  o f  487,000 b a r r e l s  p e r  y e a r .  The 
b e s t  e s t im a te  o f  t h e  e f f e c t  o f  t h e  low er l e g a l  d r in k in g  age i s  t o  add

50,000 b a r r e l s  p e r  y e a r .

PAsdMSSign
A p r o j e c t i o n  o f  a l l  t h e  i n d e p e n d e n t  v a r i a b l e s  was made to  

i l l u s t r a t e  th e  dynamic system  r e p re s e n te d  i n  th e  model. Beer s a l e s  were 
g ro w in g  s t e a d i l y  th ro u g h  th e  16 y e a r  p e r io d  p r i o r  to  im p lem en ta t io n  o f 

th e  MBCDL ( r e f e r r e d  t o  e a r l i e r  a s  P h ase  I I ) .  I f  t h e  f a c t o r s  i n  t h e  
m odel a c c u r a t e l y  p r e d ic t  s a l e s ,  a  p r o j e c t i o n  o f  each o f  th e s e  v a r i a b l e s
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lafeiaJi
Summary, o f  Model I I

M ichigan Be e r  S a le s  ( B a r r e l s  x 1000) 
O rd inary  L eas t  Squares R eg ress io n

fer_ipfl____________ I____________ U ____________ I I I __________I I
Time Frame 1954-1971 1954-1974 1954-1978 1954-1983

Column 1 2 3 4

R2 (A d j .) .942 .974 .982 • 983

C onstant 1586 1506 1410 1325
( t  s t a t . ) (2 .4 ) (2 .4 ) (2 .5 ) ( 2 .3 )

Pop 18-44 1.089 1 .122 1.187 1.234
( t  s t a t . ) (3 .8 ) (4 .3 ) ( 4 .8 ) (4 .9 )

P r ic in c 3.62 3.56 3.193 2.981
( t  s t a t . )  • (5 .1 ) ( 5 .4 ) (4 .7 ) (4 .4 )

Age -10 42.8 50
( t  s t a t . )

MBCDL 
( t  s t a t . )

( - 1 .2 ) ( . 4 ) ( . 5 )

-487
( - 3 .0 )

Durbin-Watson 
S t a t i s t i c  1.5 1 .5 1.4 1 .5
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over th e  y e a r s  1979-1983 p ro v id e s  th e  d a ta  base f o r  p r o j e c t in g  M ich ig an  
b e e r  s a l e s  under the  assum ption  t h a t  e s t a b l i s h e d  t r e n d s  rem ained a s  they 
were i n  th e  p rev io u s  16 y e a r s .  For example, i n  m o d e l in g  t h e  s y s te m  a s  
th o u g h  n o th in g  changed d u r in g  th e  p ro je c te d  p e r io d ,  i t  was n e ce ssa ry  to  
assume t h a t  th e  l e g a l  age was s t i l l  18 and o v e r ,  and  t h a t  d e p o s i t s  on 
c o n ta in e r s  were not m andatory .

The d i f f e r e n c e  between p ro je c te d  s a l e s  and p r e d ic t i o n s  based  on th e  
r e a l  1979-1983 v a lu e s  f o r  t h e  v a r i a b l e s  shows how much each  c o n t r i b u t e d  
t o  t h e  d e c l i n e  i n  M ich ig an  b e e r  s a l e s  (F ig u re  12 ) .  I f  t h e  system had 
rem ained  t h e  same i n  M ic h ig a n ,  t h e  model p r o j e c t e d  s a l e s  o f  o v e r  8 
m i l l i o n  b a r r e l s  i n  1983. The d i f f e r e n c e  between th e  p r o j e c t i o n  and th e  
a c t u a l  s a l e s  o f  6 .9  m i l l i o n  b a r r e l s  was d i v i d e d  j u s t  a b o u t  e v e n l y  
between MBCDL and non-MBCDL r e l a t e d  f a c t o r s .

The p o p u la t io n  18-44 f a c t o r ,  which was s u r e ly  u n r e l a t e d  t o  e i t h e r  
t h e  MBCDL or th e  l e g a l  age change, p re d ic te d  t h a t  b e e r  s a l e s  would grow 
a t  a  s lo w e r  r a t e  d u r i n g  1980-83  t h a n  d u r i n g  t h e  p r e v i o u s  16 y e a r s .  
During 1979, however; t h i s  f a c t o r  p r e d ic te d  s a l e s  above th e  t r e n d .

The s m a l le s t  p o r t i o n  o f  th e  d i f f e r e n c e  was a t t r i b u t e d  t o  t h e  l e g a l  
age change. This  was e s t im a te d  a t  50,000 b a r r e l s  pe r  y e a r .

The p r ice - in co m e  v a r i a b l e  p re d ic te d  a  d e c l in e  o f  137,000 b a r r e l s  i n  

1979 and b e tw ee n  230 t o  250  thousand  b a r r e l s  i n  each o f  th e  l a s t  fo u r  
y e a r s .  In c re a s e d  p r i c e s  i n  1980 w ere  somewhat o f f s e t  by i n c r e a s i n g  
income, w h ile  i n  1981-1983 f a l l i n g  p r i c e s  o f f s e t  a  d e c l in e  i n  income. A 
p o r t i o n  o f  t h e  d e c l i n e  i n  t h i s  p r i c e - i n c o m e  v a r i a b l e  r e s u l t e d  from  

h i g h e r  p r i c e s  a s s o c i a t e d  w ith  th e  MBCDL and th u s  would be a t t r i b u t a b l e  
t o  th e  law r a t h e r  than  changes in  th e  economy.

The MBCDL was th e  m ajor v a r i a b l e  and e x p la in e d  487,000 b a r r e l s  per 
y e a r  o f  th e  d i f f e r e n c e  between p ro je c te d  and p re d ic te d  s a l e s .  I t  was a 
b i n a r y  v a r i a b l e ,  and t h e r e f o r e  measured t h e  e f f e c t  o f  a l l  o th e r  changes 
i n  th e  system  t h a t  occured  f o r  th e  f i r s t  tim e i n  1979* In  c o n t r a s t ,  the  
e f f e c t  o f  t h e  MBCDL o p e r a t i n g  t h r o u g h  p r i c e  in c r e a s e s  was e x p l i c i t l y  
measured by th e  p r ice - in co m e  v a r i a b l e  and was an a d d i t i o n a l  e f f e c t  o f  
th e  law on s a l e s .
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* The s o l id  l i n e  a t  the top was made by p ro je c t in g  the  trend  in  each independent v a r ia b le  (1963-78 base) 
and us ing  the  p ro je c t io n s  to  p re d ic t  1979-83 s a l e s .  This p o r tray s  expected s a le s  i f  every th ing  had remained 
as i t  was during  the previous 16 years .

The d is ta n c e  between the upper and lower l in e s  fo r  each v a r ia b le  shows how much of the  d ec l in e  in  beer s a le s  
can be a t t r i b u t e d  to  each v a r ia b le  in  Model I I ,  when va lues  computed on the  a c tu a l  d a ta  were compared w ith  
the trend  p ro je c ted  da ta .
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A s s o c i a t i v e .  M o d e l
S a l e s  o f  b e e r  i n  M ichigan  were a l s o  compared t o  b e e r  s a l e s  i n  the  

f o u r  s u r r o u n d i n g  s t a t e s  o f  t h e  N o r t h - C e n t r a l  c e n s u s  r e g i o n  (F ig u re
oh

1 3 ) .  The r e g i o n  i n c lu d e s  Ohio, In d ia n a ,  I l l i n o i s ,  and W isconsin , a l l  
o f  which sh a re  common b o rd e rs  w ith  M ichigan. A 30 y e a r  p e r io d  (1954  t o  
1983) was a n a l y z e d .  The a v e r a g e  o f  th e  fo u r  s t a t e s  annual b ee r  s a l e s  
was used  t o  p r e d ic t  Michigan s a l e s  u s in g  a  l i n e a r  m u l t i p l e  r e g r e s s i o n  
te c h n iq u e .

An " a s s o c i a t i v e  m o d e l"  was d e v e lo p e d  t o  d e t e r m i n e  i f  a p a t t e r n  
e x i s t e d  between r e g io n a l  b e e r  s a l e s  and M ic h ig a n  s a l e s .  Such a m odel 
c o u ld  n o t  be u s e d  t o  e x p l i c i t l y  e x p l a i n  M ic h ig a n  b e e r  s a l e s  because  
changes i n  r e g io n a l  s a l e s  o b v i o u s l y  do n o t  c a u s e  c h a n g e s  i n  M ic h ig a n  

s a l e s .  However, i f  a p a t t e r n  d id  e x i s t ,  i t  m ight be expec ted  t o  ex tend 
beyond th e  c r i t i c a l  y e a r  o f  1 9 7 8  i f  a l l  o t h e r  t h i n g s  r e m a in e d  e q u a l .  
Two t h i n g s  w ere  c l e a r l y  n o t  e q u a l ,  however; th e  Michigan MBCDL and th e  
change in  Michigan l e g a l  d r in k in g  age . The i n c r e a s e  i n  l e g a l  d r i n k i n g  

age i s  e x p l i c i t l y  accoun ted  f o r  i n  th e  a s s o c i a t i v e  model.
T h e re  i s  a  v e r y  h i g h  d e g r e e  o f  s i m i l a r i t y  b e tw ee n  th e  s a l e s  i n  

Michigan and th e  r e s t  o f  t h e  re g io n  (T able  7 ) .  In  th e  p e r io d  1954-1971. 
97% o f  th e  v a r i a t i o n  i s  r e l a t e d  t o  r e g io n a l  s a l e s .  D u r in g  t h e  p e r i o d s  
c o v e r in g  t h e  18  y e a r  o l d  minimum l e g a l  a g e ,  t h e  c o e f f i c i e n t  f o r  the  
b i n a r y  a g e  v a r i a b l e  i s  b o th  s i g n i f i c a n t  a n d  s t a b l e .  I t  a d d s  a n  
e s t i m a t e d  1 7 0 - 1 9 0  thousand  b a r r e l s  t o  s a l e s  each y e a r  between 1 9 7 2  and 
1978.

I n  t h e  A s s o c i a t i v e  M odel, M ich igan  s a l e s  were f i t t e d  t o  r e g io n a l  
s a l e s  f o r  th e  1954-1978 p e r io d  and th e  v a r i a b l e  f o r  th e  l e g a l  age change 
was in c lu d e d  (F ig u re  1 4 ) .  T h is  a e r i e s  was th e n  p ro je c te d  o v e r  th e  y e a r s  
1979-1983. The b in a ry  age v a r i a b l e  dropped from 190,000 b a r r e l s  i n  1978 
t o  0 f o r  t h e  p r o j e c t e d  p e r i o d  when th e  l e g a l  d r in k in g  age r e v e r t e d  t o  
21. The c o e f f i c i e n t s  f o r  th e  c o n s ta n t  term  and r e g io n a l  s a l e s  r e m a in e d  
t h e  same f o r  th e  p r o j e c t i o n  (o b v io u s ly  th e  s e r i a l  c o r r e l a t i o n  f a c t o r  i s  
n o t  m eaningful f o r  a  p r o j e c t i o n ) .  T h is  p r o j e c t i o n  shows t h e  l e v e l  o f  
s a l e s  which might be expec ted  i n  M ichigan based  on th e  25 y e a rs  o f  p r i o r  
e x p e r i e n c e  i n  t h a t  r e g i o n .  P r o j e c t e d  s a l e s  c o n t i n u e d  t o  i n c r e a s e  
th rough  1981 when a c t u a l  s a l e s  were 10 p e rc e n t  below th e  p r o j e c t i o n .
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Figure 13
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Table 7
A sso c ia t iv e  Model

R e la t in g  Michigan Beer S a le s  
to  N o rth -C e n tra l  Regional Average S a le s  f B a r re l s  x 1000) 

F i r s t - O r d e r  S e r i a l  C o r r e la t io n  C o rre c t io n  R egress ion  Technique

P eriod____________ I____________ I I ____________ I I I _____________________ EL
Time Frame 1954-71 1954-1974 1954--1978 1954-1983

Column 1 2 3 4 5 6 7 8 9

R2 (A d j .) .975 .969 .974 .961 .968 .838 .930 .937 .947

C onstant 
( t  s t a t . )

513
( .9 )

59
( .1 )

456
(1 .0 )

685
(1 .9 )

1056
(2 .9 )

2661
(3 .6 )

2171
(5 .2 )

1158
(2 .7 )

1472
(3 .5 )

NCBA
( t  s t a t . )

1.115
(9 .3 )

1.221
(1 2 .2 )

1.128
(1 1 .4 )

1.083
(1 5 .1 )

.995
(1 3 .0 )

.657
( 4 .7 )

.745
(9 .4 )

.981
(11 .4 )

.904
(1 0 .4 )

Age
( t  s t a t . )

171
(2 .0 )

190
(2 .1 )

368
(4 .8 )

208
(2 .0 )

MBCDL 
( t  s t a t . )

-600
( - 5 .2 )

-395
( - 2 .5 )

Rho
( t  s t a t . )

.699
(4 .4 )

.710
(4 .8 )

.686
( 4 .4 )

.714
(5 .2 )

.678
(4 .5 )

.894
(12 .9 )

.796
(7 .4 )

.776
(7 .0 )

.728
(5 .8 )

Durbin-W atson
S t a t i s t i c 1.8 1 .8 1 .9 1.6 1.7 1 .3 1.8 1.9 2 .0

NCBA: i s  th e  average  o f  I l l i n o i s ,  I n d ia n a ,  Ohio and W isconsin  b e e r  s a l e s  i n
thousands  o f  b a r r e l s .
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R e s u l ts  o f  th e  Asso c i a t i v e  Model
When t h e  f u l l  t im e  p e r io d  was used th e  A sso c ia t iv e  Model p rov ided  

e s t im a te s  f o r  both  b in a ry  v a r i a b l e s .  The MBCDL was e s t im a te d  t o  r e d u c e  
s a l e s  by 3 7 6 ,0 0 0  b a r r e l s  p e r  y e a r .  The low er l e g a l  d r in k in g  age was 
e s t im a te d  t o  in c re a s e  s a l e s  by 190,000 b a r r e l s  p e r  y e a r ,  f o r  t h e  y e a r s  
1972 th r o u g h  1978. The s e r i a l  c o r r e l a t i o n  c o r r e c t i o n  f a c t o r  was .83 in  
t h i s  model. T h is  means t h a t  B3% o f  th e  e r r o r  in  p r e d ic t io n  d u r i n g  e a c h  
y e a r  was c o r r e c t e d  (ad d ed  o r  s u b t r a c te d  depending on th e  d i r e c t i o n  of 
th e  e r r o r )  i n  t h e  f o l l o w i n g  y e a r ' s  e s t i m a t e .  As a  r e s u l t  o f  t h i s  
c o r r e c t io n  f a c t o r  th e  MBCDL b in a ry  v a r i a b l e  e s t im a te  i s  c o n s e rv a t iv e .

Summary o f  Model R e s u l t s i
T h re e  m ode ls  f o r  b e e r  consum ption i n  Michigan have been p re s e n te d .  

Model I  in c lu d e d  two p r e d i c t o r s  b a s e d  on s i g n i f i c a n t  s e g m e n ts  o f  t h e  
p o p u l a t i o n  and t h e  unem ploym ent r a t e  a s  an economic i n d i c a t o r .  Th is  
model p r e d ic te d  s a l e s  f o r  th e  30 y e a r  p e r io d  w ith  99 p e r c e n t  a c c u r a c y .  
The m odel was e s p e c i a l l y  a c c u r a te  i n  p r e d ic t in g  s a l e s  f o r  th e  l a s t  f i v e  
y e a r s .

Given th e  ab rup t in c r e a s e  in  th e  r e l a t i v e  b e e r  p r i c e  when th e  MBCDL 
to o k  e f f e c t ,  a second model was c o n s t ru c te d  in c lu d in g  p r ic e  and p e rso n a l  

incom e a s  an  i n t e r a c t i v e  p r e d i c t o r  v a r i a b l e .  Model I I  a l s o  p r e d i c t s  
ov e r  98 p e rc en t  o f  th e  change i n  b e e r  consumption o v e r  t h e  t h i r t y  y e a r  
p e r io d .

B ased  on  t h e s e  s t a t i s t i c a l  m odels , a  range  can  be de term ined  f o r  
th e  b e s t  e s t im a te  o f  th e  e f f e c t  o f  bo th  th e  MBCDL and th e  l e g a l  d r in k in g  
age  c h an g e  i n  M ic h ig a n .  The MBCDL i s  e s t im a te d  t o  have r e s u l t e d  i n  a 
d e c l in e  o f  between 346,000 b a r r e l s  p e r  y e a r  from  Model I  and 4 8 7 ,0 0 0  
b a r r e l s  p e r  y e a r  from  Model I I .  These e f f e c t s  were s i g n i f i c a n t  a t  the  
.05 l e v e l  i n  each c a se .

The p re d ic te d  e f f e c t  o f  th e  change i n  each demand v a r i a b l e  i n  Model 
I I  was developed from t r e n d s  e s t a b l i s h e d  d u r in g  th e  y e a r s  1963-1978. I f  
t h e  e f f e c t  o f ' t h e  p r i c e  i n c r e a s e  d u r i n g  1979 , w h ich  exceeded normal 
i n f l a t i o n a r y  i n c r e a s e s ,  i s  a s s ig n e d  t o  th e  MBCDL, th e  d i f f e r e n c e  between 
a c t u a l  and  p r e d i c t e d  s a l e s  i s  a lm o s t  5 0 0 ,0 0 0  b a r r e l s  o r  7 p e rc e n t  of 
s a l e s .  The p re d ic te d  e f f e c t  o f  th e  law rem ained c o n s t a n t  a t  7 p e r c e n t  
p e r  y e a r  f o r  1 9 8 0 -1 9 8 3 .  Model I  and t h e  A ss o c ia t iv e  MOdel, based on
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r e g i o n a l  s a l e s  t r e n d s ,  both e s t im a te d  t h e  e f f e c t  of th e  MBCDL on s a le s

t o  be a  5 p e rcen t  annual d e c l in e .
The e f f e c t  o f  l o w e r in g  t h e  l e g a l  d r i n k i n g  age  from  21 t o  18 i s  

e s t im a te d  to  have in c re a s e d  s a l e s  by 96,000 b a r r e l s  pe r  y ea r  i n  Model I  
an d  5 0 , 0 0 0  b a r r e l s  p e r  y e a r  i n  Model I I .  These  f i g u r e s  a r e  n o t  
s i g n i f i c a n t  a t  e v en  t h e  .8  l e v e l ,  b u t  w ere  i n c l u d e d  b e c a u s e  o f  t h e  
r e s e a r c h e r s '  b e l i e f  t h a t  t h e  r e l a t i o n s h i p  was a  t r u e  o n e .  T h is  
assum ption  reduced  the  e s t im a te d  e f f e c t s  o f  th e  MBCDL, th u s  d i m i n i s h i n g  
t h e  r i s k  o f  o v e r s t a t i n g  t h e  e f f e c t  o f  t h e  MBCDL on s a l e s .  I l l i n o i s  
r a i s e d  i t s  l e g a l  d r in k in g  age from 19 t o  21 on J a n u a r y  1 , 1980. B ee r  
s a l e s  con tinued  t o  in c r e a s e  i n  bo th  1980 and 1981 ( f i g u r e  13 ) .

The A ss o c ia t iv e  Model was c o n s t r u c te d  to  r e l a t e  M ic h ig a n  s a l e s  t o  
s a l e s  i n  th e  fo u r  su r ro u n d in g  s t a t e s  o f  th e  N o r th -C e n tra l  census  r e g io n .  
Th is  A ss o c ia t iv e  Model showed t h a t  s a l e s  in  M ichigan were h ig h ly  s im i l a r  
t o  r e g i o n a l  s a l e s  from  1954 th ro u g h  1978. The d rop  i n  Michigan s a l e s
d u r in g  1979 was a  s i g n i f i c a n t  d iv e rg en ce  from th e  r e g io n a l  t r e n d s ,  where
a v e r a g e  s a l e s  co n tin u ed  t o  in c r e a s e  th rough  1981. The age v a r i a b l e  was 
s i g n i f i c a n t  i n  t h i s  m o d e l ,  s u p p o r t i n g  t h e  d e c i s i o n  t o  r e t a i n  i t  i n  
p r e v i o u s  m o d e ls .  G iven th e  goodness o f  f i t  f o r  th e  25 y e a r s  p reced ing  
th e  MBCDL, th e r e  was no re a so n  to  ex p ec t  th e  d e c l i n e  i n  M io h ig an  s a l e s  
ex p e r ien ced  s in c e  1979 based  on r e g io n a l  s a l e s .

m<?HIGAy-P.QRBER-g.9gNr.y SALES  

iDtr.p.duoIJrgn
Many b o r d e r  a r e a  r e t a i l e r s  and  w h o le sa le rs  have c la im ed  t h a t  the  

MBCDL l e f t  th e m  a t  a  c o m p e t i t i v e  d i s a d v a n t a g e  w i t h  r e s p e c t  t o  
o u t - o f - s t a t e  s u p p l i e r s . 2^ I n  re s p o n se ,  in  1980, th e  l e g i s l a t u r e  made i t  
i l l e g a l  a n d  a f e l o n y  t o  i m p o r t  m o re  t h a n  one  c a s e  o f  b e e r  i n t o

P 6M i c h i g a n .  ° The im p o r t  law  i s  v e r y  d i f f i c u l t  t o  e n f o r c e ,  b u t  i t  
i n d i c a t e s  t h a t  th e  Michigan L e g i s l a tu r e  co n s id e red  t h e  b o r d e r  i s s u e  t o  
be s i g n i f i c a n t .

I n  1981 , a s u r v e y  o f  b o rd e r  a r e a  w h o le s a le r s  was conducted by th e  
Michigan Beer and Wine W h o le s a le r s  A s s o c i a t i o n  a t  t h e  r e q u e s t  o f  t h e  
M i c h i g a n  L i q u o r  C o n t r o l  C o m m is s io n .2^ The r e s u l t s  showed a v e r y
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s i g n i f i c a n t  b o rd e r  e f f e c t .  U n f o r t u n a t e l y  t h e  s tu d y  com pared p ack a g e  
s a l e s  i n  b o rd e r  c o u n t ie s  to  t o t a l  volume ( i n  b a r r e l s )  o f  s ta t e -w id e  b ee r  
s a l e s .  They a l s o  v a r i e d  i n  t h e  b a s e  y e a r  f o r  t h e  c a l c u l a t i o n s  and 
maximized th e  d i f f e r e n c e  between b o rd e r  s a l e s  and s t a t e  s a l e s .

S ev e ra l  f a c t o r s  in f lu e n c e d  b o rd e r - c o u n ty  s a l e s .  T h e r e f o r e ,  c a r e  
was a g a i n  t a k e n  t o  i s o l a t e  t h e  r o l e  o f  th e  MBCDL. The l e g a l  d r in k in g  
age in c r e a s e  i n  1978 was an e s p e c i a l l y  im p o r tan t  f a c t o r .  T h i s  may have  
re v e r se d  an e a r l i e r  b o rd e r  e f f e c t  which r e s u l t e d  when th e  l e g a l  d r in k in g  
age was lowered back in  1972. During t h e  y e a r s  o f  1972 th r o u g h  1978, 
o u t - o f - s t a t e  youth  age 18-21 cou ld  come to  Michigan and l e g a l l y  purchase 
a lc o h o l .  The l e g a l  d r in k in g  age was 21 in  In d ia n a  th roughou t th e  p e r io d  
and 21 i n  Ohio e x c e p t  f o r  3 . 2  p e r c e n t  a l c o h o l  b e e r  which was 18. In  
I l l i n o i s  th e  l e g a l  age f o r  b ee r  and wine w as r e d u c e d  from  21 t o  19 i n  
Septem ber, 1973, and r e s t o r e d  t o  21 i n  Jan u a ry  1980.

When th e  l e g a l  d r in k in g  age was r a i s e d  i n  1978, th e se  o u t - o f - s t a t e
pfi

y o u th  w ere  rem oved from  t h e  p o t e n t i a l  m arke t a long  th e  b o rd e r .  0 At
p u b l ic  h e a r in g s  h e ld  in  th e  b o r d e r  town o f  N i l e s ,  M ic h ig a n ,  i n  1979,

most o f  th e  r e t a i l e r s  and w h o le sa le rs  who t e s t i f i e d  f e l t  t h a t  about h a l f
o f  t h e i r  l o s s  i n  b e e r  s a l e s  was caused by M ichigan r a i s i n g  th e  d r i n k i n g  

29age.

The p r e s e n t  s t u d y  s e p a r a t e d  d a t a  f o r  t h e  s e v e n  c o u n t i e s  a lo n g  
M ich ig an 's  so u th e rn  b o rd e r  from th e  r e s t  o f  th e  s t a t e  and compared s a l e s  
b e f o r e  and a f t e r  im p le m e n ta t io n  o f  t h e  MBCDL (se e  Appendix 3 f o r  a  map 
o f  th e  a r e a ) .  A bo rder  e f f e c t  would a l s o  be e x p e c te d  a lo n g  t h e  b o r d e r  
b e tw ee n  M ic h i g a n 's  U pper P e n i n s u l a  and W isconsin . The minimum l e g a l  
d r in k in g  ag e  f o r  b e e r  i n  W is c o n s in  h a s  b e en  18 s i n c e  t h e  r e p e a l  o f  
p r o h i b i t i o n .  I t  i s  e x p e c t e d  t h a t  some M ic h ig a n  18 t o  20 y e a r  o ld s  
c ro sse d  i n t o  W isconsin  t o  l e g a l l y  p u rc h a se  b e e r  b e f o r e  1972 and  a g a i n  
a f t e r  1978. T h is  b o rd e r  e f f e c t  was n o t  s tu d ie d .  The b o rd e r  w i th  Canada 
i s  no t a f f e c t e d  b e c a u s e  i t  i s  an  i n t e r n a t i o n a l  b o r d e r  w i t h  cu s to m s  
s t a t i o n s .

Two y e a r s  o f  s a l e s  d a t a  b e f o r e  and a f t e r  im p le m e n ta t io n  o f  th e  
MBCDL were used in  o rd e r  t o  minimize any e f f e c t s  t h a t  m ig h t  h av e  b e en  
caused by th e  t r a n s i t i o n  to  an a l1 - r e fu n d a b le  sy s te m .3° Beer s a l e s  were
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d iv id e d  i n t o  d raugh t and packaged s a l e s .  D ra u g h t  was c o n s i d e r e d  t o  be 
consumed on-p rem ise  and i s  n o t  r e g u la te d  by th e  MBCDL. The d a t a  f o r  th e  
r e s t  o f  t h e  s t a t e  e q u a l  t o t a l  s t a t e  s a l e s  m in u s  t h e  s o u t h e r n  
b o rd e r-c o u n ty  s a l e s .

A s t u d y  o f  t h e  1972 r e d u c t io n  o f  M ich ig an 's  l e g a l  d r in k in g  age was 
made t o  d e te rm ine  i f  a  r e v e r s e  b o r d e r  e f f e c t  o c c u r r e d  t h e n ,  i . e . ,  an 
i n c r e a s e  i n  M ichigan b o rd e r  county  b ee r  s a l e s  to  o u t - o f - s t a t e  r e s i d e n t s  
18 to  20 y e a r s  o f  age who e n t e r e d  M ic h ig a n  t o  l e g a l l y  p u r c h a s e  b e e r .  
Such an e f f e c t  w ould  be assum ed  t o  be  e q u a l  and o p p o s i t e  to  t h a t  of 
r a i s i n g  th e  d r in k in g  age in  1978. 31 m

R e s u l t s ;
F o r  1977 and 1978 , b e e r  s a l e s  i n  M ich ig an 's  seven  so u th e rn  b o rd e r  

c o u n t ie s  amounted t o  6 p e rc en t  o f  the  t o t a l  s t a t e  s a l e s .  The r e l a t i v e  
change i n  annual packaged b ee r  s a l e s  a lo n g  th e  b o rd e r  was s i m i l a r  to  the  
r e s t  o f  th e  s t a t e  th ro u g h  1978 (F ig u re  1 5 ) .  The b o r d e r  a r e a  showed a 
much l a r g e r  d e c l i n e  i n  1979 t h a n  was e x p e r i e n c e d  i n  th e  r e s t  o f  th e  
s t a t e .  S ince  th e n ,  b o rd e r  a r e a  s a l e s  h av e  re m a in e d  b e low  t h e  r e s t  o f  
t h e  s t a t e .  The o n e - t im e  d e c l i n e  was fo l lo w e d  by a  resum ption  o f  th e  
s a l e s  p a t t e r n  ex p e r ien c e d  in  th e  r e s t  o f  th e  s t a t e .

B etw een  1 9 7 7 -1 9 7 8  and 1979-1980, d rau g h t b e e r  s a l e s  i n  th e  b o rd e r  
c o u n t ie s  ro s e  by th e  same amount (28  p e r c e n t )  a s  t o t a l  s t a t e  d r a u g h t  
s a l e s  ( T a b l e  8 ) .  P ack ag e  s a l e s  i n  t h e  b o r d e r  c o u n t i e s ,  h o w e v e r ,  
d e c l in e d  by more th a n  tw ice  a s  much a s  t o t a l  s t a t e  s a l e s  ( - 2 6  p e r c e n t  
f o r  b o rd e r ;  -10  p e rc e n t  f o r  r e s t  o f  s t a t e ) .  T o ta l  s a l e s  ( i n  b a r r e l s )  in  
th e  b o rd e r  a r e a  d e c l in e d  by 17 p e rc e n t  whereas t o t a l  s a l e s  i n  t h e  r e s t  
o f  th e  s t a t e  d e c l in e d  by on ly  3 p e r c e n t .

I n d u s t r y  s o u rc e s  r e p o r t  t h a t  young people in  M ichigan f r e q u e n t  b a r s  
p r o p o r t i o n a t e l y  l e s s  t h a n  o t h e r  age  g r o u p s  e x c e p t  i n  u n i v e r s i t y  and 
c o l le g e  tow ns, and th e r e  a re  no l a r g e  c o l l e g e s  i n  t h e  b o r d e r  c o u n t i e s .  
T h u s ,  t h e  impact o f  o u t - o f - s t a t e  y o u th fu l  d r in k e r s  coming i n t o  Michigan 
would be ex p ec te d  t o  e f f e c t  package s a l e s ,  w h ich  t h e y  c o u ld  t a k e  w i th  
th e m ,  m o re  t h a n  d r a u g h t .  A 28 p e r c e n t  i n c r e a s e  i n  d r a u g h t  s a l e s  
o ccu r red  th ro u g h o u t th e  s t a t e  i n  1979 - 1 9 8 0 , d e s p i t e  a  7  p e r c e n t  d e c l i n e  
i n  t h e  num ber o f  l e g a l  M ic h ig a n  d r i n k e r s .  T h e r e f o r e ,  t h e  r i s e  i n  
d rau g h t  s a l e s  may be c o n s id e red  more o f  an e f f e c t  o f  t h e  MBCDL and n o t
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Table,&

Michigan Beer S a le s  
1077-1080 Border and S t a t e  Comparison 1

P ercen t
1977-1978
Average

1979-1980
Average

Change from
1977-1978
Average

Border (7 C o u n t ie s )2

Packaged (case  o f  24) 5 ,680 ,000 4,180 ,000 -26*
Draught ( b a r r e l s ) 47,600 60,700 +28*
T o ta l  Volume ( b a r r e l s ) 446,700 372,200 -17*

Rest. .of. S ta t e  (76 Co).

Packaged (case  o f  24) 86 ,660 ,000 77 ,760 ,000 -10*
Draught ( b a r r e l s ) 775,000 991,300 +28*
T o ta l  Volume ( b a r r e l s ) 6 ,841 ,000 6 ,608 ,500 -  3*

JablfL_9

Michigan Beer S a le s  
1q7 1-1Q72 Border _ and S ta te^C om parison1 »?_

1971 1972
P ercen t  
Change 
from 1971

flgc.tisr .Q-gpanidfeg.).
Packaged (c a se s  o f  24 c t r s )  
Draught ( b a r r e l s )

Rest o f  S t a t e  (76 Co.)

2 , 120,000
15,500

Packaged (c a se s  o f  24 c t r s )  35 ,360 ,000
Draught ( b a r r e l s ) 296,600

2 ,540 ,000
18,800

40 ,100 ,000  
351,200

+20*
+21*

+ 13*
+18*

1) Based on shipm ents o f  b ee r  to  w h o l e s a l e r ' s  warehouses lo c a t e d  i n  each 
county . W h o le s a le r 's  t e r r i t o r i e s  may n o t  conform t o  county b o u n d a r ie s .

2) These seven c o u n t ie s  a r e  B e r r ie n ,  Branch, Cass, H i l l s d a l e ,  Lenawee, 
Monroe, and S t .  Jo seph .

3) Three b rands were used  com prising  50 p e rc e n t  t o t a l  o f  s t a t e  s a l e s .
The d a t a  was n o t  a v a i l a b l e  in  a g g re g a te  form by l a r g e s t  s e l l i n g  b rands  
were com piled .
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r e l a t e d  t o  m i g r a t i o n  o v e r  t h e  b o r d e r .  The l a r g e r  d e c l in e  in  package 
s a l e s  a long  th e  bo rde r  th a n  in  th e  r e s t  o f  the  s t a t e ,  however, may w e l l  
be r e l a t e d  t o  bo th  th e  MBCDL and th e  change in  M ich ig an 's  l e g a l  d r in k in g  
age.

1972 Age D ecrease
To i s o l a t e  t h e  im p a c t  o f  t h e  age change from th e  MBCDL, d a t a  f o r  

b e fo re  and a f t e r  th e  1972 l e g a l  age d e c re a se  were a n a l y z e d .  S a l e s  f o r  
t h r e e  s p e c i f i c  b ra n d s  o f  b e e r ,  r e p r e s e n t i n g  o v e r  50 p e rc e n t  o f  t o t a l  
b ee r  s a l e s ,  i n  th e  b o rd e r  a r e a  were compared to  s a l e s  i n  th e  r e s t  o f  th e  

s t a t e  (T ab le  9)*
I n  1972 , d r a u g h t  s a l e s  i n  t h e  b o r d e r  c o u n t i e s  ro s e  a t  about the  

same r a t e  a s  i n  t h e  r e s t  o f  t h e  s t a t e .  P a c k a g e  s a l e s  i n c r e a s e d  
7 p e r c e n t  m ore a lo n g  t h e  b o r d e r  t h a n  i n  t h e  r e s t  o f  th e  s t a t e .  The 
in c re a s e d  package s a l e s  may w e l l  have been s a l e s  t o  o u t - o f - s t a t e  18-20  
y e a r  o ld s .  The l e g a l  age  i n  I l l i n o i s  and In d ia n a  in  1972 was 21 f o r  a l l  
a lc o h o l ic  b ev e rag e s ,  and in  Ohio i t  was 21 f o r  a l l  a l c o h o l i c  b e v e r a g e s  
excep t 3 .2  % b e e r  where i t  was 18.

The b e s t  e s t i m a te  o f  t h e  e f f e c t  o f  low ering  th e  l e g a l  d r in k in g  age 
from  21 t o  18 on b o r d e r - a r e a  p a c k a g e  b e e r  s a l e s t h e r e f o r e , i s  
7 p e r c e n t .  To assum e t h a t  r a i s i n g  t h e  d r in k in g  age back t o  21 in  1978 
d e c r e a s e d  b o r d e r  a r e a  p a c k a g e  s a l e s  by  a s i m i l a r  7 p e r c e n t  may 
e x a g g e r a t e  t h e  im p a c t  on b o r d e r  s a l e s  f o r  two r e a s o n s .  F i r s t ,  the  
a b s o lu te  s i z e  o f  th e  change i n  t h e  l e g a l  p o p u la t io n  segment was s m a l l e r  
i n  1979 th a n  i n  1972. Second, th e  l e g a l  d r in k in g  age i n  I l l i n o i s  was 19 
t h r o u g h o u t  1979 so  a  p o r t i o n  o f  t h e  o u t - o f - s t a t e  y o u t h  who w e r e  
p o t e n t i a l  M ich ig an  c u s to m e r s  i n  1972 w ere  p r o b a b l y  n o t custom ers  i n  
1979. In  r e v e r s e ,  however, some Michigan 19 and 20 y e a r  o l d s  may h av e  
begun t o  t r a v e l  t o  I l l i n o i s  i n  1979 t o  l e g a l l y  purchase b e e r  t h e r e .  To 
study  t h i s  e f f e c t ,  package b e e r  s a l e s  w ere  a n a ly z e d  f o r  t h e  M ich ig an  
oounty c l o s e s t  to  th e  I l l i n o i s  b o rd e r  (B e r r ie n )  f o r  1977-78 and 1979-80. 
S a le s  were found t o  be s im i l a r  t o  th e  o t h e r  M ic h ig a n  b o r d e r  c o u n t i e s .  
T h i s  p o t e n t i a l  o u t - m i g r a t i o n  i n  1979* t h e r e f o r e ,  was assum ed  t o  be 
n e g l i g i b l e .
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D i s c u s s i o n

J u s t  a f t e r  t h e  MBCDL and t h e  in c r e a s e  i n  l e g a l  d r in k in g  age came 
i n to  e f f e c t ,  p ack ag e  s a l e s  i n  M ic h ig a n  b o r d e r  c o u n t i e s  d e c l i n e d  by 
16 p e rc e n t  more than  i n  th e  r e s t  o f  t h e  s t a t e  (26 p e rc e n t  -  10 p e r c e n t ) .  
The b e s t  e s t im a te  o f  th e  e f f e c t  o f  i n c r e a s in g  th e  l e g a l  d r in k i n g  age  t o  
21 y e a r s  o f  age  on b o r d e r  s a l e s  was a  7 p e r c e n t  d e c l i n e  i n  package 
s a l e s .  T h e re fo re ,  i t  i s  e s t im a te d  t h a t  t h e  MBCDL c a u s e d  p a c k a g e  b e e r  
s a l e s  i n  b o r d e r  c o u n t i e s  t o  d ro p  by 9 p e r c e n t  more than  th e  r e s t  o f  
Michigan (16 p e rc e n t  -  7 p e rc en t  = 9 p e r c e n t ) .

The p r i c e  o f  b e e r  in  Michigan a f t e r  1978 ro se  f a s t e r  than  th e  p r ic e  
o f  b ee r  th roughou t th e  n a t io n  and, s p e c i f i c a l l y ,  i t  r o s e  f a s t e r  th an  th e  
p r i c e  i n  t h e  b o r d e r  s t a t e  o f  I n d i a n a . 32 T h i s  i s  one m o t iv a t io n  f o r  
M ichigan co n su m ers  t o  p u r c h a s e  b e e r  o u t  o f  s t a t e .  A lth o u g h  a  f u l l  

d i s c u s s i o n  o f  t h e  c o s t  j u s t i f i c a t i o n  o f  i n c r e a s e d  b e e r  p r i c e s  i n  
Michigan i s  beyond th e  scope o f  t h i s  r e p o r t ,  i t  i s  c l e a r  t h a t  p a r t  o f  
t h e  i n c r e a s e  i n  p r ic e  i n  1979 was a  r e s u l t  o f  t h e  MBCDL. Change in  th e  
p r ic e  o f  b e e r  i n  M ic h ig a n  i s  t h e  t o p i c  o f  t h e  l a s t  s e c t i o n  o f  t h i s  
r e p o r t .  A change  i n  purchase  p a t t e r n s  r e s u l t i n g  from th e  p r i c e  change 
a s s o c ia te d  w ith  th e  MBCDL would a l s o  be a t t r i b u t a b l e  t o  th e  MBCDL.

The c o n v e n ie n c e  o f  t h e  n o - d e p o s i t  c o n ta in e r  i s  a n o th e r  p o t e n t i a l  
re a so n  f o r  l e a v in g  th e  s t a t e  t o  p u r c h a s e  b e e r .  C onsum ers p u r c h a s i n g  
o u t - o f - s t a t e  b e e r  may d e s i r e  t h e  c o n v e n ie n c e  o f  d i s p o s i n g  o f  t h e  
c o n ta in e r s  r a t h e r  th a n  r e t u r n i n g  them. T h is  argument h a s  been forw arded  
a s  an  e x p l a n a t i o n  o f  t h e  growing p o p u la r i t y  o f  n o n - r e tu r n a b le  beverage  
packaging th ro u g h o u t th e  l a s t  25 y e a r s  d e s p i t e  the  t r a d i t i o n a l l y  h i g h e r  
r e t a i l  p r i c e s  f o r  s u c h  c o n v e n ie n c e  p a c k a g e s . 33 The m o t i v a t i o n  t o  
p u rc h a se  c o n v e n ie n c e  p a c k a g e s  a s  a r e a s o n  f o r  p u r c h a s i n g  b e v e r a g e s  
o u ts id e  o f  Michigan i s  a l s o  a s s ig n a b le  to  th e  MBCDL.

The p r i c e  o f  d e p o s i t s  m u s t  a l s o  be  c o n s i d e r e d .  I t  i s  an  
o u t - o f - t h e - p o c k e t  c o s t  f o r  t h e  c o n s u m e r . a t  the  time o f  p u rc h a se .  I t  
i n c r e a s e d  t h e  c o s t  o f  a  12 p ack  o f  12 o u n ce  c a n s ,  t h e  m ost p o p u la r  
p ack ag e  b e fo re  1979, by $1 .20  o r  about 35 p e rc e n t  o f  t h e  p roduct p r i c e .  
T h is  money i s  su b se q u e n t ly  re fu n d ed  t o  th e  consumer when th e  c o n t a i n e r s  
a r e  r e t u r n e d ,  b u t  t h e r e  i s  an obvious  time d e la y .  Numerous in te r v ie w s  
w ith  r e t a i l e r s  confirm ed t h a t  beverages  a r e  p u rc h a se d  i n  u n i t s  o f  6 o r  
12 c o n ta in e r s  b u t  u s u a l ly  r e tu rn e d  s e v e ra l  c a se s  a t  a  tim e.
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Conclusions about Bo rd e r  S a le s

There i s  a  b o rd e r  e f f e c t  i n  Michigan r e s u l t i n g  from th e  MBCDL. The 
b e s t  e s t im a te  o f  t h i s  i s  j u s t  under 9 p e rcen t  o f  p r e - l e g i s l a t i o n  package 
s a l e s  f o r  t h e  s e v e n  c o u n t i e s  a lo n g  s o u t h e r n  b o r d e r .  The e f f e c t  i s  
h ig h ly  l o c a l i z e d  b e c a u s e  o f  t h e  t r a n s p o r t a t i o n  c o s t s  i n v o l v e d  when 
co n su m ers  d r iv e  out o f  t h e  s t a t e  to  purchase b e e r .  I t  i s  e q u iv a le n t  to  
about 6 0 0 ,0 0 0  c a s e s  o f  b e e r  a n n u a l l y  f o r  M i c h i g a n 's  s e v e n  s o u t h e r n  
b o r d e r  c o u n t i e s .  T h i s  e f f e c t  o b v i o u s l y  w ould be e l i m i n a t e d  i f  a 
n a t io n a l  MBCDL was e n a c te d .  In  c o n t r a s t ,  however, f o r  s m a l l  s t a t e s  o r  
s t a t e s  w i th  l a r g e  p o p u la t io n  c e n te r s  n ea r  b o rd e rs ,  th e  b o rd e r  e f f e c t  on 
s t a t e  s a l e s ,  t a x  r e v e n u e s ,  and  t h e  e f f e c t i v e n e s s  o f  t h e  la w  i n  
e l im in a t in g  n o n - r e tu r n a b le  beverage  packages from th e  s o l id  w aste  s tream  
may be s i g n i f i c a n t .

CONTAINER MIX

I n t r o d u c t io n
T h i s  s e c t i o n  p r e s e n t s  an  a n a l y s i s  o f  t h e  change in  package ty p es  

t h a t  r e s u l t e d  i n  M ichigan from th e  MBCDL.
M an d a to ry  b e v e r a g e  c o n ta i n e r s  d e p o s i t  law s, as  t h e i r  names s t a t e ,  

a re  r e s t r i c t i v e  l e g i s l a t i o n  t a r g e te d  d i r e c t l y  a t  b e v e r a g e  c o n t a i n e r s .  
T h e re  was much s p e c u l a t i o n  a b o u t  t h e  e f f e c t s  r e q u i r e d  d e p o s i t s  would 
have on th e  m arket s h a r e  o f  t h e  v a r i o u s  c o n t a i n e r s .  Many p e o p le  i n  
M ic h ig a n ,  e s p e c i a l l y  t h e  v o t i n g  p u b l i c ,  expec ted  can s a l e s  t o  d e c l in e  
s h a rp ly  o r  d is a p p e a r .  R equired d e p o s i t s  w ere  a l s o  e x p e c t e d  t o  r e d u c e  
th e  u se  o f  n o n - r e f i l l a b l e  g l a s s  c o n ta i n e r s .  ^

The Michigan law c o n ta in ed  a two t i e r  d e p o s i t  system  to  add f u r t h e r  
e c o n o m i c  i n c e n t i v e s  f o r  c o n s u m e r s  t o  ch o o se  r e f i l l a b l e  b e v e r a g e  
c o n ta in e r s .  I t  was modeled a f t e r  th e  Oregon d e p o s i t  law and r e q u i r e d  a 
f i v e  c e n t  minimum d e p o s i t  on " t r u l y  r e f i l l a b l e "  c o n ta in e r s  and a  te n  
c en t  minimum d e p o s i t  on a l l  o th e r s .  T h is  p o l i t i c a l  d e c i s io n  o f  minimum 
d e p o s i t  l e v e l s  was ex p ec te d  t o  encourage the  use o f  b o t t l e s  t h a t  cou ld  
b e  r e u s e d  by many m a n u f a c t u r e r s .  T h e  h i g h  r e f u n d  v a l u e  o n  
n o t - r e f i l l a b l e  c o n t a i n e r s  a l s o  p r o v i d e s  more econom ic i n c e n t iv e  f o r  
l i t t e r e d  c o n ta in e r s  t o  be r e t r i e v e d  and re fu n d s  c o l l e c t e d .  R e f i l l a b l e  
b o t t l e s  were seen as  th e  en v iro n m en ta l ly  p e r f e r r e d  c o n ta in e r .  35
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Methods
B ee r  s h ip m e n t s  t o  w h o le s a le r s  by c o n ta in e r  type were compiled f o r  

t h e  f o u r  y e a r s  p r e c e e d i n g  t h e  MBCDL and f o r  f o u r  y e a r s  a f t e r  i t s  
im p l e m e n t a t i o n  ( 1 9 7 5 - 1 9 8 2 ) .  B ee r  s h ip m e n ts  were s e p a ra te d  i n t o  fo u r  
c o n ta in e r  ty p e s .  These w ere:

1 9 - t r i p  r e f i l l a b l e  b o t t l e s : These b o t t l e s  a r e  des ig n ed  f o r  crown
c a p s ,  s u c h  a s  t h e  " l o n g  n e c k ,  e x p o r t "  b o t t l e  and t h e  new 
s t a n d a r d - s e l e c t  "M ich igan" b o t t l e .  The 1 9 - t r i p s  r e p r e s e n t s  an 
assu m ed  n a t i o n a l  a v e r a g e  o f  f i l l i n g s  f o r  a  r e f i l l a b l e  b o t t l e  
b e fo re  i t  i s  d is c a rd e d  e i t h e r  as d e f e c t i v e  o r  t h r o u g h  n o t  b e in g  
re tu r n e d .

f r - t r l p  r e f i l l a b l e  b o t t l e s : T h ese  b o t t l e s  a r e  l i g h t e r  w e ig h t
b o t t l e s  w i th  s c r e w -o f f  c lo s u r e s .  They a r e  more prone to  ch ip p in g  
and b r e a k a g e  t h a n  t h e  1 9 - t r i p  b o t t l e s .  T h ey  a r e  u s e d  by 
A n h e u se r -B u s c h  and F a l s t a f f .  The c h o ice  o f  4 a s  a t r ip p a g e  r a t e  

was a  com prom ise  b e tw een  u s e r  c l a i m s  o f  6 t r i p s  and i n d u s t r y  
e s t im a te s  o f  3 t r i p s .

N on-Ref i l l a b l e  b o t t l e s : These a re  des ig n ed  t o  be used  o n ly  once

b e f o r e  b e in g  d is c a rd e d  o r  re m e lte d .  In  n o n -d ep o s it  s t a t e s ,  th e se  
packages a r e  known as n o n - r e tu r n a b le  b o t t l e s .

C a n s : T hese  m e ta l  c o n t a i n e r s  c a n  be  u s e d  o n ly  once  and t h e n
d is c a rd e d  o r  rem e lte d .

Annual d a ta  on s a l e s  by brew ers t o  w h o le sa le r s  were agg rega ted  from 
M ic h ig a n  L i q u o r  C o n t r o l  Com m ission a n n u a l  r e p o r t s .  A n u m b e r  o f  
a d d i t i o n a l  a s s u m p t io n s  were made i n  u s in g  t h a t  d a ta  base  f o r  t h i s  p a r t  
o f  th e  s tu d y .

1. Some m i s c e l l a n e o u s  b o t t l e  s a l e s  ( l e s s  t h a n  1 p e r c e n t  o f  
t o t a l )  were n o t  i d e n t i f i e d  by ty p e .  T h e se  w ere  s p l i t  5 0 -5 0  
b e t w e e n  1 9 - t r i p  r e f i l l a b l e  b o t t l e s  and n o n - r e f  i l l a b l e  
b o t t l e s .
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2. M i l l e r  b re w in g  company g l a s s  b o t t l e s  f o r  1979-1983  w ere 
d i v i d e d  10 p e r c e n t  1 9 - t r i p  r e f i l l a b l e  a n d  90 p e r c e n t  
n o n - r e f i l l a b l e  b o t t l e s  on th e  b a s i s  o f  w h o le sa le r  in te rv ie w s .

3. A l l  c o n t a i n e r s  o f  a  g iv en  type were agg rega ted  r e g a r d l e s s  of 
package s i z e .

4. F i g u r e s  w e r e  f o r  a l l  p a c k a g e s  s o l d  a n d  i n c l u d e  b o t h  
on-p rem ise  (exempt from th e  MBCDL) and o f f -p re m is e  s a l e s .

5 . F o r  1 9 7 5 - 1 9 7 8  b o t t l e  s a l e s ,  a l l  f o r e i g n  b o t t l e d  b e e r  
( im ported )  was assumed t o  be in  n o n - r e f i l l a b l e  b o t t l e s .

6 . T he  m a r k e t  s h a r e  o f  d o m e s t i c  b o t t l e d  b e e r  i n  r e f i l l a b l e  
b o t t l e s  was assumed t o  be e q u a l  to  th e  n a t io n a l  average o f  36 
p e r c e n t . ^®This was th e  1976 e s t im a te  and i t  was used f o r  a l l  
f o u r  y e a r s .  As th e  n a t io n a l  average  p e rcen t  o f  b o t t l e d  b e e r  
r e f i l l a b l e  g l a s s  c o n t a i n e r s  was d e c l in in g  d u r in g  th e  p e r io d  
t h i s  may s l i g h t l y  i n f l a t e  a c t u a l  r e f i l l a b l e  c o n t a i n e r  s h a r e  
i n  1977 and 1978.

7 . F o r  A n h e u s e r -B u s c h ,  5 p e r c e n t  o f  a l l  12 ounce b o t t l e s  were 
assumed t o  be 4 - t r i p  r e f i l l a b l e  i n  1981 d u r in g  t e s t  m a rk e tin g  
o f  t h i s  c o n t a i n e r .  A ll  Anheuser-Busch 12 ounce b o t t l e s  were 
4 - t r i p  r e f i l l a b l e  f o r  1982.

8 . A l l  r e f i l l a b l e  q u a r t  b o t t l e s  w ere  c o n s i d e r e d  t o  be 4 - t r i p  
r e f i l l a b l e .  T h i s  r e f l e c t e d  t h e  com bined  e f f e c t s  o f  b e in g  
s o l d  i n  s i n g l e  u n i t  packages  which l e a d s  t o  h ig h e r  b reakage 
o f  th e  heavy b o t t l e s  and t h e  r e p o r t e d  low  r e t u r n  r a t e s  f o r  
th e s e  b o t t l e s .

C hanges i n  c o n t a i n e r  m a rk e t  s h a r e s  w ere  ana lyzed  by a g g re g a t in g  
s a l e s  i n  two ways. T o ta l  s t a t e  s a l e s  showed th e  impact o f  th e  MBCDL on 
p ack ag e  u s e  i n  M ic h ig a n .  S e g m e n tin g  s a l e s  by b re w e r  l o c a t i o n  i n t o  
Michigan brew ers  and  o u t - o f - s t a t e  b r e w e r s  p r o v id e d  a  m easu re  o f  th e  
e f f e c t  o f  d i s t a n c e  from t h e  m arke t on package use  d e c i s io n s .

JBes.ul.t9
The t o t a l  number o f  p a c k a g e s  s o l d  i n  M ich ig an  i n c r e a s e d  by 2 .3  

p e rc en t  each  y e a r  from 1967 th ro u g h  1978 (F ig u re  2 ) .  I n  1979 s a l e s  were 
down 11 p e rc e n t  from th e  p re v io u s  y e a r .  S a le s  co n tinued  t o  d e c l in e  a t  a 
r a t e  o f  3 t o  4 p e rc en t  p e r  y e a r  th ro u g h  1983. S a le s  f o r  1983 were 70 .4  
m i l l i o n  c a s e s .
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The m arket f o r  cans in c re a s e d  a t  a f a s t e r  r a t e  than t o t a l  s a l e s  f o r  
the  pe riod  1967 to  1973. They con tinued  t o  grow, b u t  a t  a s l o w e r  r a t e  
t h r o u g h  1977 b e f o r e  beg in n in g  th e  sharp  f a l l ,  l o s in g  9 p e rc e n t  i n  1978 
and th e n  44 p e rc e n t  i n  1979. T h i s  d r a m a t i c  d ro p  i n  can  s a l e s  was a 
r e s u l t  o f  t h e  MBCDL.

The t r e n d  i n  b o t t l e  s a l e s  was alm ost o p p o s i te  t h a t  o f  can s a l e s .
When can s a l e s  were growing r a p id ly  b o t t l e  s a l e s  were d e c l i n i n g .  A f t e r  
1973> when t h e  i n c r e a s e  in  can s a l e s  slowed, b o t t l e  s a l e s  were s t a b l e .  
B o t t l e  s a l e s  b e g an  t o  grow i n  1977» and i n  1979 th e y  i n c r e a s e d  50 
p e r c e n t  o v e r  t h e  p r e v i o u s  y e a r .  S in c e  1980 , b o t t l e  s a l e s  have been 
d e c l in in g .

The p a c k a g e  mix f o r  th e  f o u r  y e a r s  b e fo re  and fo u r  y e a r s  a f t e r  th e  
MBCDL (1975-1982) i s  p re se n te d  i n  T ab le  10. Only two o f  the  th r e e  g l a s s  
c o n t a i n e r s  t y p e s  w ere  b e in g  u sed  i n  Michigan p r i o r  t o  the  MBCDL. The 
4 - t r i p  r e f i l l a b l e  b o t t l e  f i r s t  appeared i n  1979 and was the  same b o t t l e  
F a l s t a f f  u se d  a s  a  n o n - r e f i l l a b l e  i n  1978 w i th  t h e  a d d i t i o n  o f  th e  
r e q u i r e d  Michigan R efund  l a b e l .  T h i s  b o t t l e  i s  s t i l l  b e in g  u s e d  i n  
o th e r  s t a t e s  a s  a  n o n - r e f i l l a b l e  c o n t a i n e r .37 Anheuser-Busch in tro d u ce d  • 
t h e i r  p r o p r i e t a r y  4 - t r i p  b o t t l e  i n  1981, g iv in g  im portance t o  t h i s  t y p e  

o f  c o n ta in e r .
The MBCDL le d  t o  m ajor immediate s h i f t s  i n  th e  market sh a re  o f  th e  

v a r io u s  c o n ta in e r s  (F ig u re  16). The t o t a l  number o f  packages dropped by 
9 p e r c e n t  i n  1979 . A l l  o f  t h a t  d e c l i n e  came from  can  s a l e s  w hich  
dropped 44 p e rc e n t  from t h e i r  1978 l e v e l s .  R e f i l l a b l e  b o t t l e  s a l e s  more 

t h a n  d o u b le d  a s  t h e y  once  a g a i n  w ere  s to c k e d  on  r e t a i l e r * s  s h e lv e s .  
Dwindling o f f -p re m is e  s a l e s  o f  b e e r  i n  r e f i l l a b l e  b o t t l e s  d u r i n g  t h e  
196 0 s  had  v i r t u a l l y  e l i m i n a t e d  t h i s  c o n t a i n e r  from  r e t a i l  s t o r e s .  
N o n - r e f i l l a b l e  b o t t l e s ,  u n ex p ec ted ly ,  m ain ta ined  s a l e s  a f t e r  t h e  MBCDL 
and t h e r e f o r e  g a in e d  a  l a r g e r  s h a r e  o f  t h e  s h r i n k i n g  m arke t.  These 
changes a r e  d is c u s s e d  i n  more d e t a i l  below.

The i n c r e a s e  i n  n o n - r e f i l l a b l e  b o t t l e s  i n  1977 and 1978 fo l lo w s  a 
n a t io n a l  t r e n d  toward more o ne -w ay  g l a s s  c o n t a i n e r s .  T h i s  c o n t a i n e r  

r e t a i n e d  i t s  a b s o l u t e  p o s i t i o n  i n  t h e  m a rk e t  d u r i n g  th e  f i r s t  t h r e e  
y e a r s  o f  t h e  MBCDL. I n  1982, t h e  A n h e u se r -B u sc h  c o n v e r s i o n  o f  i t s  
p o p u l a r  M ich e lo b  b ra n d  t o  a 4 - t r i p  b o t t l e  reduced  th e  m arket s h a re  of 
n o n - r e f i l l a b l e  b o t t l e s .  S a l e s  o f  b e e r  i n  n o n - r e f i l l a b l e  b o t t l e s ,
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Michigan Package Mix by Container Type and Market Share 

(Containers  in  1000 's  o f  cases o f  24 c o n ta in e rs )

C ontainer Type . 1975 1976 1977 | 1978 1979 1980 1981 1982

19-Trip
R e f i l l a b le
B o tt le

C ontainers  
Market Share

8,500 
10.1*

8,266 
.. .  9 .7 *

1

9,08s! 10,778 
10.3* 12_. 2*

26,453
33.3*

23,285
30.6*

20,678
28.2*

14,485
20.0*

4-T rip
R e f i l l a b le
B o tt le

C ontainers  
Market Share

-0 - - 0 - - 0 - -0 - 744
.9*

854
1.1*

1,239
1.7*

8,644
12.0*

N on-R efillab le  
B o t t le s

Containers 
Market Share

16,000 
19 .OX

16,077
18.8*

18,005
20.5*

21,325 
24.4*

21,292
26.8*

21,815
28.7*

20,935
28.5*

14,242
19.7*

Total
B o t t le s

Containers 
Market Share

24,500
29.2%

24,343
28.5*

27,090
30.9*

32,103
36.7*

48,519
61.1*

45,955
60.4*

42,852
58.4*

37,371
57.7*

Cans C ontainers  
Market Share

59,513
70.8*

61,198
71.5*

60,688
69.1*

55,414
63.3*

30,792
38.8*

30,168
39.6*

30,538
41.6*

33,933
46.9*

Total
Package C ontainers 84,013 85,540 87,778 87,517 79,380 76,123 73,390 72,294
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Figure 16
M i c h i g a n  M a r k e t  S h a r e  b y  

P a c k a g e  T y p e

4 - T r i p  R e f i l l a b l e  B o t t l e

N o n - R e f i l l a b l e  B o t t l e

1 9 - T r i p  R e f i l l a b l e  B o t t l e
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t h e r e f o r e , d id  n o t  d e c l i n e  u n t i l  fo u r  y e a r s  a f t e r  the  d e p o s i t  law took 
e f f e c t .  The MBCDL d i d  n o t  e l i m i n a t e  n o n - r e f i l l a b l e  b o t t l e s  a s  many 

p re d ic te d .
The 1 9 - t r i p  r e f i l l a b l e  " e x p o r t "  b o t t l e  i n c r e a s e d  by more th a n  

150 p e rcen t  i n  1979. The s t a n d a r d  s e l e c t  ( o r  so c a l l e d  " M ic h ig a n " )  
b o t t l e  was in t ro d u c e d  w ith  th e  MBCDL. T h is  b o t t l e  was s h o r t e r  than  th e  
t r a d i t i o n a l  "ex p o r t"  r e f i l l a b l e  b o t t l e  and l a r g e r  i n  d i a m e t e r  a l l o w i n g  
f o r  g r e a t e r  p r o d u c t i v i t y  ( h i g h e r  l i n e  s p e e d s )  on t h e  f i l l i n g  l i n e s .  
There were a lso  s a v in g s  i n  d i s t r i b u t i o n  a s  t h e  new b o t t l e  r e q u i r e d  a 
t h i r d  l e s s  space in  sh ip p in g  and s to ra g e  compared w ith  th e  o ld  " ex p o r t"  
b o t t l e .  In  th e  ensu ing  y e a r s ,  however, th e  use o f  t h e  s t a n d a r d  s e l e c t  
b o t t l e  d e c l i n e d  s t e a d i l y  a s  b r a n d s  r e t u r n e d  t o  t h e i r  d i s t i n c t i v e  
n o n - r e f i l l a b l e  b o t t l e s .  When Anheuser-Busch p u t  i t s  f u l l  p r o d u c t  l i n e  
i n t o  d i s t i n c t i v e  p r o p r i e t a r y  4 - t r i p  b o t t l e s  i n  1982, 1 9 - t r i p  r e f i l l a b l e  
b o t t l e s  were reduced  to  approx im ate ly  t h e i r  pre-MBCDL l e v e l .  I t  appears  
t h a t  t h e  t w o - t i e r e d  d e p o s i t  system  w ith  th e  h ig h e r  10  c e n t  d e p o s i t  on 
n o n - r e f i l l a b l e  b o t t l e s  was no t e f f e c t i v e  i n  a l t e r i n g  consum er b e h a v i o r  
i n  f a v o r  o f  t h e  e n v i r o n m e n t a l l y  p r e f e r a b l e ,  r e f i l l a b l e  c o n t a i n e r .  
A nheuser-B usch 's  new 4 - t r i p  r e f i l l a b l e  b o t t l e  a l s o  c a r r i e s  th e  h ig h e r  10 
c e n t  d e p o s i t  as do n o n - r e f i l l a b l e  b o t t l e s  and t h e r e f o r e  em phasizes t h i s  
p o in t .

T he  4 - t r i p  r e f i l l a b l e  b o t t l e  cam e i n t o  u se  i n  1979 . These  
c o n ta in e r s  were d esigned  f o r  u se  w ith  t w i s t - o f f  c lo s u r e s  which makes th e  

f i n i s h  ( t h e  t o p  o f  t h e  b o t t l e )  th in n e r  and much more prone to  ch ip p in g  
th a n  t r a d i t i o n a l  r e f i l l a b l e  b o t t l e s .  As th e  f i n i s h  i s  th e  w eakest p o in t  
i n  t h e  b o t t l e ,  th e  e n t i r e  b o t t l e  i s  made o f  l i g h t e r  w e igh t c o n s t r u c t i o n  
th a n  th e  1 9 - t r i p  r e f i l l a b l e  b o t t l e .  The s m a l l  number o f  r e f i l l a b l e  
q u a r t  b o t t l e s  a r e  in c lu d e d  i n  t h i s  4 - t r i p  c o n ta in e r s  because i n  p r a c t i c e  
t h e y  h av e  a  h ig h  b r e a k a g e  r a t e  and a  low  r e t u r n  r a t e .  The 4 - t r i p  
r e f i l l a b l e  c o n t a i n e r  had an i n s i g n i f i c a n t  m arket sh a re  u n t i l  1982  when 
A n h e u se r -B u s c h  c o n v e r t e d  a l l  o f  i t s  12 o u n c e  b o t t l e s  t o  4 - t r i p  
r e f i l l a b l e s .  S u d d e n ly ,  4 - t r i p  c o n t a i n e r s  numbered 40 p e rc e n t  of a l l  
r e f i l l a b l e  b o t t l e s .  The Anheuser-Busch r e f i l l a b l e s  c a r r y  th e  h i g h e r  10 
c e n t s  d e p o s i t  b e c a u s e  th e y  a r e  p r o p r i e t a r y  b o t t l e s  w ith  th e  s p e c ia l  
shape and m arkings o f  th e  company. F a l s t a f f  u s e s  a c e r t i f i e d  4 - t r i p  
b o t t l e  which i s  a llow ed  t o  c a r r y  a  5 c e n t  d e p o s i t .
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The s a l e s  o f  cans dropped by M3 p e rc en t  i n  1979. S ince t h a t  t im e ,  
can  s a l e s  h a v e  b een  c o n s t a n t  i n  s p i t e  o f  th e  d e c l in e  i n  t o t a l  s a l e s .  
T h is  means t h a t  th e  market sh a re  f o r  c a n s  h a s  b e en  i n c r e a s i n g .  T h e re  
has been a  n o t i c e a b le  s h i f t  t o  aluminum cans  (a lm ost 1 0 0  p e rc e n t )  i n  the  
Michigan market and th e  r e s t  o f  th e  n a t io n .  While t h e r e  i s  a  n a t i o n a l  
t r e n d  i n  t h i s  d i r e c t i o n ,  M ich igan  w h o le sa le rs  have exp ressed  a  s t ro n g  
p re fe re n c e  f o r  brew ers  to  supp ly  aluminum c a n s .  W h o l e s a l e r s  i n i t i a t e  
th e  d e p o s i t s  on cans and , t h e r e f o r e ,  must d isp o se  o f  them when r e tu r n e d .  
Scrap  aluminum i s  w orth  much more th a n  sc ra p  s t e e l .  O r, i n  t h e  w ords  
o f  one w h o le s a le r ,  " I f  w e 'r e  go ing  t o  be fo r c e d  i n t o  th e  sc rap  b u s in e s s ,  
we’r e  go ing  t o  ( e x p le t iv e  d e l e t e d )  w e l l  make money a t  i t . "3®

Pi.9QUg.Slgn
When t h e  MBCDL was f i r s t  im p le m e n te d ,  many M ich ig an  r e t a i l e r s  

e x p e d i te d  th e  d e c l in e  i n  can s a l e s  by r e f u s i n g  to  s to c k  cans . They had 
t h r e e  r e a s o n s  f o r  t h i s  a c t i o n .  F i r s t ,  t h e y  w ere  n o t  happy w ith  th e  
e x t r a  la b o r  burden th e  l e g i s l a t i o n  p laced  upon them and d e c id e d  i t  was 
e a s i e r  f o r  them t o  h a n d l e  b o t t l e s .  I n  th e  e a r l y  months o f  t h e  MBCDL, 
w h o le s a le r s  r e q u i r e d  r e t a i l e r s  t o  r e t u r n  t h e  c a n s  i n  t h e  c o r r u g a t e d  
t r a y s  on w h ich  th e y  w ere  o r i g i n a l l y  d e l iv e r e d .  T h is  proved d i f f i c u l t  
and tim e consuming f o r  bo th  r e t a i l e r  and w h o le sa le r  a l i k e .  W i th in  th e  
f i r s t  y e a r  th e  system was changed t o  u s in g  th e  p l a s t i c  bags i n  boxes f o r  
can r e t u r n s .  The second re a so n  was th e  p o p u l a r  im age o f  t h e  law  a s  a 
" b o t t l e s  b i l l . "  R e t a i l e r s  re a so n ed  t h a t  consumers had v o te d  i n  f a v o r  o f  
b o t t l e s — p e r io d .  T h i rd ,  b o t t l e s  g e n e r a l l y  had a 30  c e n t s  p e r  s i x - p a c k  
l o w e r  d e p o s i t  t h a n  c a n s .  R e t a i l e r s  t h o u g h t  t h i s  d i f f e r e n c e  i n  
o u t - o f - p o c k e t  c o s t  would in f lu e n c e  consumer c h o ic e .

One e x p e c t a t i o n  o f  m a n d a to ry  d e p o s i t  l e g i s l a t i o n  h a s  been t h a t  
brew ers lo c a t e d  c l o s e  t o  t h e  m a rk e t  w ould  f i n d  i t  e c o n o m ic a l  t o  u se  
r e f i l l a b l e  b o t t l e s .  C o rp o ra te  d e c i s io n s  co nce rn ing  th e  packages so ld  i n  
M ichigan, however, a r e  made on th e  b a s i s  o f  numerous c r i t e r i a .  T h i s  i s  
p a r t i c u l a r l y  t r u e  f o r  b o t t l e s .  For example, th e  M i l l e r  Brewing Company 
has  th e  l a r g e s t  market sh a re  in  M ichigan ( o v e r  30 p e r c e n t ) .  They a r e  
l o c a t e d  n e a r  t h e  M ich igan  m arket b u t  made th e  d e c i s io n  to  r e t a i n  t h e i r  
d i s t i n c t i v e  d e a r - g l a s s  n o n - r e f i l l a b l e  b o t t l e .  M i l l e r  c h an g e d  t o  a 
s t a n d a r d  brown b o t t l e  i n  O regon when t h a t  d e p o s i t  law took  e f f e c t  and
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l o s t  c o n s id e ra b le  market s h a re  b e f o r e  r e t u r n i n g  t o  t h e i r  d i s t i n c t i v e  
c l e a r  b o t t l e .  O th e r  b re w e r s  l o c a t e d  much f u r t h e r  from Michigan than  
M i l l e r  d id  a d o p t  r e f i l l a b l e  b o t t l e s .  As a n o t h e r  e x a m p le ,  i n  1982 
A n h e u se r -B u sc h  w h ich  b rew s  i t s  su p e r -p re m iu m  Michelob brand i n  Ohio, 
sw itched  t o  r e f i l l a b l e  b o t t l e s .  At th e  same t im e , th e  S tro h  B rew ery  o f  
D e t r o i t  in t r o d u c e d  i t s  super-premium S ig n a tu re  brand which i s  on ly  so ld  
in  n o n - r e f i l l a b l e  b o t t l e s .  A ggregating  Michigan s a l e s  on  t h e  b a s i s  o f  
i n - s t a t e  o r  o u t - o f - s t a t e  b re w e r  l o c a t i o n  and p a ck a g e  ty p e  d i d  n o t  
p ro v id e  m eaningfu l r e s u l t s .  Although d i s t a n c e  from  t h e  m a rk e t  i s  one 
f a c t o r  i n  a  b r e w e r ' s  d e c i s i o n  t o  u se  r e f i l l a b l e  b o t t l e s ,  i t  does no t 
seem t o  be th e  d e c id in g  f a c t o r  i n  m ost c a s e s .  Some E u ro p e a n  b o t t l e d  
b e e r  i s  im p o r te d  i n  r e f i l l a b l e  b o t t l e s ,  bu t none o f  th e s e  b o t t l e s  a r e  
b e in g  sh ipped  back because o f  t h e  p r o h i b i t i v e  c o s t  o f  s m a l l  q u a n t i t y  
ocean f r e i g h t .  Here th e  d i s t a n c e  f a c t o r  dom inates  th e  d e c i s io n .

cp.nclngtans
T h e re  was a l a r g e  d e c l i n e  i n  t h e  number o f  packages consumed in  

Michigan a f t e r  im p lem en ta tion  o f  th e  MBCDL. T o t a l  s a l e s  c o n t i n u e d  t o  
d e c l i n e  f o r  t h e  n e x t  4 y e a r s .  The law  was passed  i n  1976, two y e a r s  
p r i o r  t o  i t s  i m p l e m e n t a t i o n ,  b u t  no n o t a b l e  chan g e  i n  c o n s u m p t i o n  
p a t t e r n s  o ccu rred  u n t i l  i t  took  e f f e c t  i n  December, 1976.

R e f i l l a b l e  1 9 - t r i p  b o t t l e s  in c r e a s e d  by 150 p e r c e n t  i n  1979 . b u t  
h av e  d e c l i n e d  s i n c e .  N o n - r e f i l l a b l e  g l a s s  c o n ta in e r s  r e t a i n e d  t h e i r  
market sh a re  and even in c re a s e d  s l i g h t l y .  The 4 - t r i p  r e f i l l a b l e  b o t t l e  
was i n t r o d u c e d  a f t e r  th e  MBCDL. In  1982, i t  amounted t o  12 p e rc e n t  of 
th e  t o t a l  package m a rk e t  e s p e c i a l l y  a s  a  r e s u l t  o f  i t ' s  a d o p t i o n  by 
A n h e u s e r -B u s c h .  T h i s  i n c r e a s e  was s p l i t  even ly  a t  th e  expense o f  th e  
o th e r  two ty p e s  o f  b o t t l e s .

Cans d ro p p e d  from  a b o u t  70 p e r c e n t  o f  t h e  m a rk e t  i n  1977 t o  40 
p e rc en t  i n  1979. S ince  th en  th e  number o f  can s  h a s  rem ained c o n s ta n t  in  
a  d e c l i n i n g  t o t a l  m a r k e t .  The m a r k e t  s h a r e  i n  c a n s  i n c r e a s e d  t o  
47 p e r c e n t  i n  1982. The b o t t l e  p o r t i o n  o f  t h e  p a c k a g e  mix s h i f t e d  
s i g n i f i c a n t l y  i n  1982. These two f a c t o r s  i n d i c a t e  t h a t  the  package mix 
under th e  MBCDL in  M ichigan i s  s t i l l  e v o lv in g .

The t w o - t i e r e d ,  5 c e n t s  and 10 c e n t s ,  minimum d e p o s i t  system in  
M ichigan does n o t appear t o  be e f f e c t i v e  i n  d i r e c t i n g  consum er c h o ic e
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to w ard  t h e  p u r c h a s e  o f  " g e n e r i c "  r e f i l l a b l e  b o t t l e s .  I n  1982, the  
1 9 - t r i p  r e f i l l a b l e  b o t t l e  had o n ly  a  19 p e rc e n t  market sh a re .  Beer i s  a 
b ra n d e d  p r o d u c t ,  h i g h l y  d i f f e r e n t i a t e d  i n  t h e  e y e s  o f  t h e  consumer 

th rough  m assive a d v e r t i s i n g .  The consumer h a s  t h e  c h o ic e  o f  b u y in g  a 
p r e f e r r e d  b ra n d  i n  b o t t l e s  o r  c a n s ,  b u t  n o t  i n  d i f f e r e n t  t y p e s  o f  
b o t t l e s .  The 5 c e n t  d i f f e r e n c e  i n  d e p o s i t  v a l u e  h a s  n o t  h a d  a 
s i g n i f i c a n t  e f f e c t  on consumer c h o ice .

JPERfiX

I n t r o d u c t io n
T h e re  have  b e en  many a t t e m p t s  t o  p r e d i c t  th e  e f f e c t  o f  r e q u i re d  

d e p o s i t s  on the  energy  used  by beverage  d e l iv e r y  s y s t e m s .  A l l  o f  them 
have used  h y p o th e t i c a l  package m ixes. T h is  s e c t i o n  a p p l i e s  e s t im a te s  o f  
th e  energy  r e q u i r e d  f o r  in d iv id u a l  c o n ta in e r  ty p e s  t o  th e  a c tu a l  package 
m ix t h a t  r e s u l t e d  f o r  b ee r  in  M ichigan w ith  th e  MBCDL. These e s t im a te s  
a r e  based  orf th e  energy  r e q u i r e d  f o r  t h e  e n t i r e  b e e r  d e l i v e r y  sy s te m  
i n c l u d i n g  t h e  m in in g  o f  raw m a t e r i a l s ,  t r a n s p o r t i n g  and t ra n s fo rm in g  
them i n t o  packages, o p e r a t in g  th e  packaging l i n e s ,  washing and r e f i l l i n g  
b o t t l e s ,  and d e l iv e r y  to  and from r e t a i l  s t o r e s .

B est e s t i m a t e s  o f  t h e  e n e r g y  i n t e n s i t y  f o r  d i f f e r e n t  c o n t a i n e r  
t y p e s  w ere  d e v e lo p e d  from p u b l ish e d  s o u rc e s .  These energy  i n t e n s i t i e s  
were a p p l ie d  to  th e  a c t u a l  M ich ig an  p a c k a g e  m ix t o  d e v e lo p  an  e n e r g y  
p r o f i l e  f o r  th e  Michigan b e e r  d e l i v e r y  system fo r  fo u r  y e a r s  b e fo re ,  and 
f o u r  y e a r s  a f t e r  th e  MBCDL went i n t o  e f f e c t .

Me.thQd
E n e rg y  e s t i m a t e s  f o r  b e v e r a g e  c o n t a i n e r  system s were drawn from 

f i v e  d i f f e r e n t  m a j o r  e n e r g y  s t u d i e s  c o n d u c t e d  b e tw een  1974 and 
1 9 8 1 . ^ 9 ” 43) T h ese  e n e r g y  f i g u r e s  w ere  a v e r a g e d  t o  d e r iv e  th e  b e s t  

e s t im a te  o f  energy  used f o r  each  package ty p e .  A nnual e n e r g y  p r o f i l e s  
f o r  t h e  b e e r  i n d u s t r y  w ere t h e n  developed by m u l t ip ly in g  th e s e  energy 
f i g u r e s  by th e  m arket sh a re  f o r  each  c o n ta in e r  ty p e  i n  M ic h ig a n .  T h i s  
produced an annual energy  use p r o f i l e  in  B tu ’ s  consumed p e r  1000 g a l lo n s  

o f  beverage  d e l iv e r e d .
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E nergy  c o n su m p t io n  f o r  t h e  t o t a l  b e e r  d e l i v e r y  sy s te m  d e p en d s  

h e a v i ly  on th e  volume o f  s a l e s .  The number o f  packages so ld  in  Michigan 
d u r in g  t h e  y e a r s  s t u d i e d  v a r ie d  from a h igh  o f  2 .24  b i l l i o n  c o n ta in e r s  

i n  1978 to  a low o f  1 .78 b i l l i o n  c o n ta in e r s  i n  1982. T h e r e f o r e ,  e n e r g y  
c o n su m p t io n  per c o n s ta n t  volume o f  beverage was c a lc u la te d  t o  e l im in a te  
th e  change i n  volume s o ld .

I n  t h i s  a n a l y s i s  i t  was assumed t h a t  a l l  b o t t l e s  and cans  were 12 
ounce c o n ta in e r s .  At l e a s t  90 p e rcen t  o f  a l l  b o t t l e s  and 95 p e r c e n t  o f  
a l l  c a n s  a r e  a c t u a l l y  12 o u n ce  c o n t a i n e r s .  The rem ain ing  c o n ta in e r s  
vary  between 7 ounces and 32  ounces pe r  c o n ta in e r .

An alum inum  "tw o p i e c e  draw  and i r o n ” c an  i s  fo rm ed  by f i r s t  
"drawing" o r  p re s s in g  a f l a t  " b la n k "  i n t o  t h e  fo rm  o f  a  cup  and th e n  
" i r o n i n g "  o r  r o l l i n g  t h e  s i d e s  t o  le n g th e n  them. The aluminum l i d  i s  
crimped around th e  to p  edge o f  t h e  c a n  a f t e r  i t  i s  f i l l e d .  A l l  c a n s  
w e re  a s s u m e d  t o  b e  a lu m in u m  t w o - p i e c e  draw  and  i r o n  c a n s .  The 
p ro d u c tio n  o f  aluminum .cans s to c k  i s  more energy  I n t e n s i v e  t h a n  s t e e l .  
T h e r e f o r e ,  more energy i s  saved by r e c y c l in g  aluminum th a n  by r e c y c l in g  
s t e e l .  As a r e s u l t ,  th e  a s s u m p t io n  t h a t  a l l  c a n s  w ere  alum inum  w i l l  
s l i g h t l y  o v e r s t a t e  t o t a l  system energy  consumption b e fo re  th e  MBCDL and 

u n d e r e s t i m a t e  i t  f o r  t h e  post-MBCDL p e r i o d .  I n  1982 more t h a n  98 
p e rc en t  o f  a l l  b ee r  cans  so ld  i n  th e  n a t io n  were aluminum two p iece  draw 
and i r o n  c a n s . 1*1* A lth o u g h  t h i s  t re n d  can no t be a t t r i b u t e d  t o  MBCDL, 
th e  aluminum can  has  become th e  p r e f e r r e d  c an  by M ic h ig a n  w h o l e s a l e r s  
s i n c e  t h e  MBCDL, b e c a u s e  s c r a p  a lum inum  has a  much h ig h e r  v a lu e  than  
s c ra p  s t e e l .

T he e n e r g y  v a l u e s  r e p r e s e n t  t h e  a m o u n t  o f  e n e r g y  consumed 
th roughou t th e  whole beverage system  t o  d e l i v e r  1000 g a l lo n s  o f  p r o d u c t  
i n  12 ounce  p a c k a g e s  ( o r  1 0 ,6 6 7  c o n t a i n e r s ) .  The t o t a l  system energy 
consumed p e r  c o n ta in e r  ty p e ,  th e  w e ig h ts  o f  th e  c o n t a i n e r s ,  and  a c t u a l  
w e ig h t s  o f  c u r r e n t  M ichigan c o n ta in e r s  a r e  shown i n  Table  11. Each o f  

th e  p r e v io u s  s t u d i e s  p r e d i c t e d  t h a t  a  t r e n d  to w a rd  l e s s  e n e r g y  p e r  
c o n ta in e r  over time would develop , but c o n s id e r in g  them a l l  t o g e th e r  and 
th e  d i f f e r e n t  b a s e  y e a r s  f o r  t h e i r  d a t a ,  t h e  t r e n d  was n e g l i g i b l e .  
T h e r e f o r e ,  t h i s  s tudy  u ses  th e  same energy e s t im a te s  f o r  each c o n ta in e r



lable. .11 
T ota l Energy 

For Beer D elivery  S ystem by Container Type 
( In  Btu x 1q6 per 1000 g a l lo n s )

19-Trip
R e f i l la b le

4-T rip
R e f i l l a b le

N on-R eflllab le
B o tt le

Aluminum Cans 
(* in  r e tu r n  and re c y c l in g  r a t e )

Energy 
Btu x 
106

Pkg.(1
Wt.
Ounces

Energy 
Btu x 
106

Pkg.
Wt.
Ounces

I
(

Energy 
Btu x 
106

3) Pkg. 
Wt. . 
Ounces

25*
Energy 
Btu x 
106

90*
Energy 
Btu x 
106

96*
Energy 
Btu x 
106

Pkg.
Wt.
Ounces

MIDWEST
Research
I n s t i t u t e 18.95 9.8 45.88 9.8 64.38 6.6 67.51 25.71 21.51 .7

Frank lin  
fo r  FEA 19.19 7 29.17 7 42.97

•

6.1 58.64 28.20 25.38 .7

F rank lin  
fo r  Aloca • • 53.97 7.2 52.50 24.89 22.27 .65

Wharton
Center 20.63 8 29.31 8 54.3 6.1 67.59 42.23 39.89 .71

B a t t e l l e 30.H1 10.5 42.85 10.5 t 54.1 33.08 3 0 .1 .64

AVERAGE 22.29 8 .8 36.80 8.8 53.91 6.5 60.07 30.82 27.83 .68

Michigan 1983 
Container Weights 9.0

(10.8)
9.1 7.6 .66

•Empty C e l ls  In d ic a te  t h a t  a g iven s tudy did  no t inc lude  th a t  type o f  package.
(1) Weight o f  g la s s  b o t t l e  w ithout l a b e l  o r  cap.
(2) Based on a c tu a l  c o n ta in e rs  i n  the  Michigan m arket, December, 1983 (See Appendix I I ) .
(3) According to  the  s tu d ie s ,  energy i s  not saved by re c y c l in g  n o n - r e f i l l a b l e  b o t t l e s .  
They a re  being recycled  in  Michigan.
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system d u r in g  th e  e ig h t  y e a r  p e r io d .  Not a l l  s t u d i e s  in c lu d e d  a l l  f o u r  
p ack ag e  ty p e s .  The average  o f  th e  e s t im a te s  from th e s e  s tu d ie s  i s  used 
here  as th e  " b e s t  e s t im a te "  o f  e n e r g y  c o n su m p t io n  f o r  e a c h  c o n t a i n e r  
type i n  th e  Michigan package mix.

The r e l a t i v e  e n e r g y  i n t e n s i t i e s  o f  t h e  f o u r  package ty p e s  i s  more 
im p o rtan t t o  th e  p re se n t  s tu d y  t h a n  t h e  a c c u r a c y  o f  a b s o l u t e  v a l u e s .  
A l l  f i v e  s t u d i e s  w ere  c o n s i s t e n t  i n  p lacem en t o f  th e  c o n ta in e r  types  
r e l a t i v e  to  each o th e r .

Obviously th e  w eigh t o f  th e  b o t t l e  or can w i l l  in f lu e n c e  i t s  energy 
i n t e n s i t y .  For some ty p e s  o f  b o t t l e s  th e  c o n ta i n e r  w e i g h t s  assum ed i n  
th e  energy s tu d ie s  v a r ie d  by more than 30 p e r c e n t .  A sample o f  Michigan 
c o n t a i n e r s  from  e a c h  p ack ag e  ty p e  f o r  1983  was w e i g h e d  t o  o b t a i n  
r e f e r e n c e  v a lu e s  f o r  comparison w ith  those  used  in  th e  p u b l is h e d  energy  
s tu d i e s .  The w e ig h t s  o f  c u r r e n t l y  u s e d  c o n t a i n e r s  i n  M ich ig an  w ere  
r e m a rk a b ly  s im i l a r  to  th e  f i v e - s tu d y  av e rag e ,  t h e r e f o r e ,  no a t tem p t was 
made t o  a d j u s t  t h e  e n e r g y  v a l u e s  b a s e d  on c u r r e n t  M ich ig an  p ack ag e  
w e i g h t s .  E n e rg y  i n t e n s i t y  i s  r e p o r te d  i n  m i l l i o n s  o f  B r i t i s h  Thermal 
U n its  ( B tu 's )  per 1000 g a l lo n s  o f  b e e r .  The v a r io u s  f u e l s  consumed a r e  
no t d i f f e r e n t i a t e d .

The e n e r g y  p r o f i l e s  f o r  M ich ig an  a re  e a s i l y  d e r iv ed  by combining 
th e  v a lu e s  (Table  11) w ith  t h e  M ic h ig a n  p a c k a g e  mix ( T a b le  1 0 ) .  Two 
e n e r g y  p r o f i l e  t a b l e s  were c o n s t r u c te d  u s in g  96 p e rc e n t  and 90 p e rc en t  
r e t u r n  r a t e s  f o r  th e  beverage  c o n ta in e r s  ( F i g u r e  1 7 ) .  T h ese  a r e  v e r y  
h ig h  r e t u r n  r a t e s ,  w e l l  above  t h e  90 t o  95 p e rc e n t  o f  b o t t l e s  and 85
p e rc en t  o f  cans t h a t  were p re d ic te d  b e fo re  th e  law was im p le m e n te d .^

There a re  s e v e r a l  re a s o n s  f o r  u s in g  th e  h ig h e r  96 p e r c e n t  f i g u r e .  
P e o p le  o f  a l l  a g e s  a r e  p i c k i n g  up l i t t e r e d  c o n ta in e r s  i n  Michigan as
w e ll  a s  r e t r i e v i n g  them from w aste  b a s k e ts  and th e  s o l i d  w a s te  s t r e a m .
A new s u p p le m e n ta l  s o u r c e  o f  incom e h a s  b e en  c r e a t e d  f o r  employees 
invo lved  w ith  s o l i d  w aste  d i s p o s a l .  L i t t e r e d  c o n t a i n e r s  and d i s c a r d e d  
c o n t a i n e r s  i n  t h e  s o l i d  w a s te  s t r e a m  a r e  b e i n g  r e t r i e v e d  f o r  re fund  
which i n c r e a s e s  t h e  r e t u r n  r a t e .  The lo w e r  v a l u e ,  90 p e r c e n t ,  was 

b e l ie v e d  t o  r e p r e s e n t  a  c o n s e rv a t iv e  r a t e  o f  r e t u r n  f o r  M ichigan.
A c tu a l  r e t u r n  r a t e s  a re  d i f f i c u l t  t o  e s t i m a t e .  F o r  e x a m p le ,  t h e  

S tro h  Brewery may w e ll  be g e t t i n g  more than  100 p e rc e n t  o f  i t s  c e r t i f i e d
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Figure 17
Michigan Packaged Beer -  Systems Energy P r o f i l e  

(M illions of BTUs per 1000 Gallons of Product)

M  12.
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]) 4-TRIP REFILLABLE BOTTLES 

19-TRIP REFILLABLE BOTTLES

1982

1. M illions  o f  BTUs consumed by market share  in  each co n ta in e r  type
2. Market share  by con ta iner  type
3. Assumes a 25 percent recy c lin g  r a t e  fo r  cans during 1975-1978
4. Assumes a 90 percent re tu rn / r e c y c le  r a t e  fo r  cans during 1979-1982
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" M i c h i g a n "  b o t t l e s  b a c k  b e c a u s e  s e v e r a l  o t h e r  b r e w e r i e s  h a v e  
d is c o n t in u e d  u s in g  t h i s  b o t t l e  in  M ichigan.

C la im ed  r e t u r n  r a t e s  may a l s o  be m i s l e a d i n g .  I n  M ichigan, th e  
q u e s t io n  o f  who g e t s  t o  keep unclaim ed d e p o s i t s  h a s  b een  r a i s e d .  T h i s  
s o - c a l l e d  e s c h e a t s  i s s u e  ( o r  r e v e r s i o n  t o  t h e  S t a t e  o f  u n c la im e d  
p ro p e r ty )  h a s  focu sed  m ostly  on th e  w h o le sa le r s  where 80 p e rc e n t  o f  t h e  
d e p o s i t s  o r i g i n a t e .  I t  i s  to  th e  w h o le s a le r s '  ad van tage , t h e r e f o r e ,  to  
su g g es t  t h a t  th e  r e t u r n  r a t e s  a r e  v e r y  h i g h ,  m ak ing  t h e  n o n - r e f u n d e d  
d e p o s i t s  o f  minor im portance .

I n  s h o r t ,  no one i s  s u r e  w h a t  t h e  a c t u a l  r e t u r n  r a t e s  a r e  i n  

M ichigan. For t h i s  r e a s o n ,  two d i f f e r e n t  r a t e s  w ere  u s e d  i n  h o p e s  o f  
b r a c k e t i n g  r e a l i t y .  These a r e  90 p e rc e n t  r e t u r n  r a t e  (o r  10 t r i p s )  and 

96 p e rc e n t  (o r  25 t r i p s ) .  R e a l i t y  i s  p robab ly  c lo s e  to  t h i s  96 p e r c e n t  
l e v e l .  Only n o n - r e f i l l a b l e  b o t t l e s  and cans  a r e  a f f e c t e d  by th e  r e tu r n  
r a t e  i n  t h i s  a n a l y s i s .  The r e t u r n  r a t e  i s  assum ed a s  p a r t  o f  t h e  
t r i p p a g e  f i g u r e  f o r  r e f i l l a b l e  b o t t l e s . 1*® The m arg in a l energy  sav ings  
ga ined  by i n c r e a s in g  th e  t r i p p a g e  beyond about 15 i s  v e r y  s m a l l .  Most 
o f  t h e  e n e r g y  a t  t h a t  l e v e l  i s  consum ed i n  d e l i v e r y  and reco v ery  so 
in c r e a s in g  t r i p p a g e  from 15 t o  25 o r  even 30 would n o t  m a t e r i a l l y  a f f e c t  
energy  use f o r  th . is  c o n ta in e r  ty p e .

T h ree  t h i n g s  should  be no ted  from th e  r e s u l t s .  F i r s t ,  t h e r e  was a 
38 p e r c e n t  d e c l i n e  i n  t h e  t o t a l  e n e r g y  r e q u i r e d  t o  d e l i v e r  a  g iv e n  
q u a n t i t y  o f  b e e r  when th e  MBCDL took e f f e c t .  Second, th e  t o t a l  energy  
t o  d e l i v e r  b e e r  i n  b o t t l e s  com pared  t o  c a n s  s h i f t e d  u n e x p e c t e d l y .  

F o l lo w in g  t h e  im p l e m e n t a t i o n  o f  t h e  MBCDL, c a n s  became l e s s  energy 
in t e n s iv e  th a n  g l a s s  c o n ta i n e r s .  T h is  was because  cans  were l e s s  energy  
in t e n s iv e  than  bo th  4 - t r i p  r e f i l l a b l e  and n o n - r e f i l l a b l e  b o t t l e s .  These 
two ty p e s  o f  b o t t l e s  accoun ted  f o r  62 p e rc en t  o f  th e  b o t t l e s  in  Michigan 
i n  1982 . T h i r d ,  t h e r e  i s  o n ly  a  3 t o  4 p e rc e n t  d i f f e r e n c e  i n  energy 
c o n su m p t io n  b e tw e e n  a  96 p e r c e n t  r e t u r n  r a t e  and  t h e  c o n s e r v a t i v e  
e s t im a te  o f  90 p e r c e n t .
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Conclusions

T h e re  h a s  been a 38  p e rc e n t  drop i n  th e  energy re q u ire d  to  d e l i v e r  
b e e r  f o r  t h e  a c t u a l  p a c k a g e  mix t h a t  r e s u l t e d  i n  M ich ig an  w i t h  t h e  
MBCDL. In  a b s o l u t e  t e r m s ,  t h i s  i s  a  drop from about 55 m i l l i o n  B tu 's  
p e r  1000 g a l lo n s  t o  a p p r o x i m a t e l y  34 m i l l i o n  B t u ' s  p e r  1000 g a l l o n s  
g iv e n  th e  e s t i m a t i n g  p r o c e d u r e  u sed . Changes i n  th e  req u irem en ts  f o r  
th e  v a r io u s  types  o f  f u e l s  (pe tro leum , c o a l ,  h y d r o e l e c t r i c ,  a tom ic) have 
n o t  b een  i d e n t i f i e d ,  b u t  th e s e  have changed. In  p a r t i c u l a r ,  th e  in p u ts  
o f  pe tro leum  based f u e l s  h av e  d e c l i n e d  r e l a t i v e l y  l i t t l e  due t o  t h e  
i n c r e a s e d  energy consumed by th e  d i s t r i b u t i o n  system . The r e d u c t io n  in  
energy use w i l l  occur m ostly  o u ts id e  o f  M ic h ig a n .  E nergy  i s  s a v e d  i n  
p r o d u c t i o n  o f  t h e  p a c k a g e s .  S in ce  80 p e rc e n t  of th e  b e e r  i s  produced 
o u ts id e  o f  Michigan, i t  i s  assumed t h a t  th e  packages  come from  o u t s i d e  
th e  s t a t e  as w e l l .

Taken as  a  whole, cans a re  now l e s s  energy in te n s iv e  th a n  b o t t l e s .  
The h ig h  r e tu r n  r a t e  and assumed a ll-a lu m in u m  cans le a d  to  an  e s t i m a t e d  

e n e rg y  u se  o f  b e tw ee n  27*8 and 29*7 m i l l i o n  B tu 's  p e r  1000 g a l lo n s  f o r  
can s .  Cans had 47 p e rc e n t  m arket sh a re  i n  1982. A l th o u g h  t h e  1 9 - t r i p  
r e f i l l a b l e  b o t t l e  u se s  only  22 .3  m i l l i o n  B tu 's  p e r  1000 g a l lo n s ,  i t  only 
had a 20 p e r c e n t  m a rk e t  s h a r e .  T h i r t y - t w o  p e r c e n t  o f  t h e  M ic h ig a n  
market was in  n o n - r e f i l l a b l e  o r  4 - t r i p  r e f i l l a b l e  b o t t l e s ,  bo th  o f  which 
a re  more energy in t e n s i v e  th a n  c a n s .  The n o n - r e f i l l a b l e  b o t t l e  u s e s  
53*Q m i l l i o n  B t u ' s  p e r  1000 g a l lo n s  (19 p e rc e n t  m arket s h a r e ) ,  and th e  
A - t r ip  r e f i l l a b l e  b o t t l e  u se s  3 6 .8  m i l l i o n  BTU’s p e r  1000 g a l lo n s .

PRICE

I n t r o d u c t io n

B efore  th e  MBCDL to o k  e f f e c t  th e r e  were two c o n f l i c t i n g  t h e o r i e s  on 
th e  impact o f  th e  l e g i s l a t i o n  on consum er p r i c e s .  P r o p o n e n t s  o f  t h e  
l e g i s l a t i o n ,  i n c l u d i n g  t h e n  G o v e rn o r  M i l l i k e n  o f  M ichigan, p re d ic te d  
t h a t  p r i c e s  would  f a l l  b e c a u s e  t h e  c o n t a i n e r  c o s t  f o r  r e f i l l a b l e  
c o n t a i n e r s  would be sp read  over many f i l l i n g s .  The M ichigan Department 
o f  Commerce p r e d i c t e d  i n  1975 t h a t  a MBCDL w ould s a v e  c o n su m ers  18 
m i l l i o n  d o l l a r s  p e r  y e a r  th r o u g h  re d u c e d  p r i c e s  f o r  b e e r  and s o d a .47
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T his  sav in g s  was based on e x t r a p o la t io n  o f  December, 197**, r e t a i l  s h e l f  
p r i c e s  f o r  beverages  i n  r e f i l l a b l e  and n o n - r e f i l l a b l e  packages.

Opponents o f  th e  l e g i s l a t i o n  p re d ic te d  t h a t  th e  MBCDL would l e a d  to  
i n c r e a s e d  c o s t s  a n d  p r i c e s  b e c a u s e  a d d i t i o n a l  s t o r a g e  s p a c e  and 

em ployees w ould  be r e q u i r e d  t o  h a n d le  t h e  e m p t i e s ,  o u tw e ig h in g  t h e  
p ack ag e  c o s t  s a v i n g s .  The c u r r e n t  p r i c e  o f  b e v e r a g e s  i n  r e f i l l a b l e  
b o t t l e s  was based  on t r a d i t i o n a l  p r i c in g  p r a c t i c e s  e s t a b l i s h e d  s h o r t l y

]|Q
a f t e r  W orld  War I I ,  a cco rd in g  t o  Robert Weinberg an in d u s t r y  a n a l y s t .  ° 
S ince  then  th e r e  have been s i g n i f i c a n t  c h a n g e s  i n  t h e  i n d u s t r y  w hich  
h a v e  c h a n g e d  t h e  e c o n o m i c s  o f  b e e r  d i s t r i b u t i o n .  B e v e ra g e s  i n  
r e f i l l a b l e  c o n t a i n e r s ,  h e  s a i d ,  w e re  s u b s i d i z e d  b y  s a l e s  i n  
n o n - r e f i l l a b l e  c o n t a i n e r s  w h ich  were th e  m a jo r i ty  o f  s a l e s .  With th e  
e l i m i n a t i o n  o f  t h e  n o n - r e f i l l a b l e  c o n t a i n e r ,  t h i s  s u b s i d y  w ould  no 
lo n g e r  be p o s s ib le .

B e e r  p r i c e s  i n  M ich ig an  i n c r e a s e d  d r a m a t i c a l l y  f o l l o w i n g  t h e  
im p le m e n ta t io n  o f  t h e  la w .  T h i s  f u l f i l l e d  t h e  p r e d i c t i o n  o f  t h e  
beverage in d u s t r y  so w e l l  t h a t  many p roponen ts  o f  th e  law su sp ec ted  fo u l  
p la y  on th e  p a r t  o f  th e  in d u s t r y .  The Governor i n i t i a t e d  a  g ra n d  j u r y  
i n v e s t i g a t i o n  i n t o  p r i c e  f i x i n g  in  June , 1979 which, a f t e r  2 y e a r s  o f  
i n v e s t i g a t i o n ,  f a i l e d  to  develop  s u f f i c i e n t  ev id en c e  o f  a  p r i c e  f i x i n g  
c o n s p i r a c y  b e tw een  b r e w e r s  and d i s t r i b u t o r s  and  t h e  g ra n d  j u r y  was 
d i s s o lv e d .1*^

P r ic e  V ersus Cost

T he p r i c i n g  o f  c o n s u m e r  p r o d u c t s  i s  a  com plex  p r o c e s s .  The 
a s s u m p t io n  t h a t  p r i c e  i s  d i r e c t l y  r e l a t e d  t o  c o s t ,  m ade by t h o s e  
p r e d i c t i n g  d e c l i n i n g  b e v e r a g e  p r i c e s ,  d a t e s  from  Adam Smith and th e  
c l a s s i c a l  th e o ry  o f  c o m p e t i t io n .  The s t r i c t  a s s u m p t io n s ,  su ch  a s  many 
s m a l l  p r o d u c e r s  u n a b l e  t o  a f f e c t  t h e  p r i c e  o f  t h e i r  p r o d u c t s ,  
homogeneous p ro d u c ts ,  and p e r f e c t  i n f o r m a t i o n  f o r  b o th  p r o d u c e r s  and 
c o n su m ers  a r e  o f t e n  f o r g o t t e n  by economic f o r e c a s t e r s .  T h is  th e o ry  was 
found by Chamberlain in  th e  e a r ly  y e a r s  o f  t h i s  c e n t u r y  t o  be i n v a l i d  

f o r  a g r e a t  many i n d u s t r i e s  i n  t h e  U n i te d  S t a t e s . I n  t h e  b e e r  
i n d u s t r y ,  where th e  f o u r  l a r g e s t  brew ers c o n t r o l  about 80 p e rc en t  o f  th e  
Michigan m ark e t ,  C h am b erla in 's  model o f  m o n o p o lis t ic  co m p e t i t io n  i s  more 
p ia u s a b le .  T h is  model r e c o g n i z e s  t h a t  p r o d u c t s ,  a l t h o u g h  s i m i l a r  i n
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fo rm , can  be d i f f e r e n t i a t e d  i n  th e  m arket p la c e .  The many p r ic e  l e v e l s  
t o  which v a r i o u s  b r a n d s  o f  b e e r  a r e  t a r g e t e d  ( f ro m  5 d o l l a r s  t o  20 
d o l l a r s  a  c a s e ) ,  c an  be  i n c o r p o r a t e d  i n t o  th e  model. The f a c t  t h a t  a 
case  o f  b o t t l e d  b eer  in  one superm arket in  F l i n t ,  Miohigan, c o s t  $ 1 1 .3 6  
i n  O c to b e r ,  1983 , and l e s s  than  a  b lo ck  away th e  same brand o f  b o t t l e d  
b e e r  c o s t  $13.80 per case  in  a  c o n v e n ie n c e  s t o r e  i s  a  r e a l i t y  o f  o u r  
m arket economy, to o .  As th e r e  i s  on ly  one w h o le sa le  p r ic e  f o r  any brand 
o f  b e e r  i n  F l i n t ,  t h e  c o s t  p l u s  a f a i r  p r o f i t  a s s u m p t i o n  o f  t h e  
c l a s s i c a l  t h e o r y  f o r  p r i c e  d e te r m in a t io n  makes t h i s  commonly observed  
phenomenon an anom aly . O b v io u s ly ,  g o o d s  a r e  d i f f e r e n t i a t e d  on  many 
b a s i s  i n  t h e  m a rk e t  p l a c e  and p r i c e  i s  one o f  th e m . The c o n t in u a l  
s t r i v i n g  f o r  p roduc t d i f f e r e n t i a t i o n  in  th e  market p l a c e  p r o v i d e s  b o th  
th e  d r iv i n g  fo rc e  f o r  change and p re c lu d e s  th e  m arket from o b ta in in g  any 
lo n g - r u n  e q u i l i b r i u m  c o n d i t i o n .  S t i l l ,  t h e  p r i c e - e q u a l s - c o s t - p l u s  
a s s u m p t io n  i s  u se d  a s  t h e  b a s i s  f o r  many p r ic e  p r o j e c t i o n s  p r e d ic t in g  
market e f f e c t s  o f  a MBCDL. ^

The p r e s e n t  s tu d y  i s  e x p l i c i t l y  l i m i t e d  t o  t h e  p r e s e n t a t i o n  of 
p r i c e  changes a t  th e  t h r e e  l e v e l s  i n  t h e  b a s e  d i s t r i b u t i o n  sy s te m  i n  
F l i n t ,  M i c h i g a n .  P r i c e  c h a n g e s  i n  F l i n t  a r e  e x p e c t e d  t o  be  
r e p r e s e n t a t i v e  o f  t h e  S t a t e  a s  a  w ho le  w i th  a  maximum l a g  o f  two o r  

t h r e e  m on ths . The sm all  tim e l a g s  a r e  un im p o rtan t w ith  th e  sem i-annual 
sam pling used . An a n a l y s i s  o f  c o s t  change i s  beyond th e  s c o p e  o f  t h i s  
r e p o r t  and should  n o t  be im p lied  from th e  p r i c e  d a t a .

The L iq u o r  C o n t r o l  Com m ission r e s t r i c t s  c o m p e t i t i o n  i n  t h i s  
i n d u s t r y .  The prim ary  f u n c t io n  o f  th e  L iquor C on tro l Commission i s ,  as 
t h e  name i m p l i e s :  t h e  c o n t r o l  o f  a l c o h o l i c  b e v e r a g e  t r a f f i c  an d
consumption i n  M i c h i g a n . i t  does t h i s  i n  numerous ways, some o f  which 
may impact p roduc t p r i c i n g .  As most b ee r  i s  p roduced  o u t s i d e  M ich ig an  
th e  in d u s t r y  i s  r e q u i r e d  t o  be a  th r e e  t i e r  s y s te m .^3 Brewers must s e l l  
t o  w h o le sa le r s  l o c a t e d  w i th in  th e  s t a t e  who ta k e  p h y s ic a l  p o s s e s s i o n  o f  
t h e  p r o d u c t  b e f o r e  d e l i v e r y  t o  r e t a i l  o u t l e t s .  The Liquor C on tro l Act 
w as r e v i s e d  i n  1977 t o  a l lo w  t h e  c r e a t i o n  o f  e x c l u s i v e  w h o l e s a l e  
d i s t r i b u t o r s h i p s  f o r  b r a n d s  o f  b e e r . ^ 1* The change was proposed w e ll  
b e fo re  th e  re ferendum  on th e  M ich ig an  MBCDL and  a p p e a r s  t o  h av e  b een  
u n r e l a t e d  t o  t h e  c o n t a i n e r  l e g i s l a t i o n .  T h is  means t h a t  a lthough  the  
v a r io u s  b rands o f  beer a r e  in  c o m p e t i t io n  w i th  e a c h  o t h e r ,  t h e r e  w i l l
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o n ly  be one w h o l e s a l e r  s e l l i n g  any g iv e n  brand . Although an obvious 
r e s t r i c t i o n  o f  i n t r a - b r a n d  c o m p e t i t i o n ,  t h e  e x c l u s i v e  t e r r i t o r y  
p r o v i s i o n  f a c i l i t a t e s  t h e  MBCDL. As d e p o s i t s  on t h e  m a j o r i t y  o f  
c o n ta in e r s  o r i g i n a t e  w ith  th e  w h o le sa le r  th o se  same c o n t a i n e r s  m u s t be 
r e t u r n e d  t o  t h e  o r i g i n a t i n g  w h o le sa le r  f o r  th e  d e p o s i t s  and r e t u r n s  to  
b a lan c e .  Consumers have th e  cho ice  o f  r e t u r n i n g  em pties  anywhere in  th e  
s t a t e  f o r  re fu n d .  W ho lesa le rs  i n  r e s o r t  a re a s  have complained t h a t  many 
consumers purchase  bev erag es  b e fo re  l e a v in g  on t r i p s  and th e n  r e t u r n  th e  
em pties  where they  a re  v a c a t io n in g .  To th e  e x te n t  such p r a c t i c e s  o c cu r ,  
they  would be d i s l o c a t i o n s .

I n  M ic h ig a n ,  t h e  m a n u f a c t u r e r  or brewer i s  th e  on ly  l e v e l  in  th e  
d i s t r i b u t i o n  s y s te m  w here  p r i c e  i s  n o t  s p e c i f i c a l l y  r e g u l a t e d .  

W h o le s a l e r s  a r e  r e q u i r e d  t o  p o s t  t h e i r  p r i c e s  w ith  th e  Liquor C on tro l 
Commission and to  o f f e r  t h a t  same p os ted  p r ic e  t o  ev e ry  r e t a i l e r  i n  t h a t  
m a rk e t  a r e a .  There can  be no q u a n t i ty  d i s c o u n t s .  Any r e d u c t io n  i n  th e  
w ho lesa le  p r ic e  o f  b ee r  must rem ain  in  e f f e c t  f o r  a t  l e a s t  180 days w ith  
c e r t a i n  e x c e p t i o n s  f o r  g e n e r a l  p r i c e  i n c r e a s e s .  R e t a i l e r s  a r e  no t 
a l lo w e d  t o  s e l l  b e e r  be low  t h e i r  c o s t  ( s o - c a l l e d  " l o s s  l e a d e r s " ) .  
R e t a i l e r s  a r e  n o t  ev en  allow ed t o  a d v e r t i s e  th e  p r i c e  o f  th e  b e e r  they  
s e l l ,  ex cep t  i n s id e  th e  s t o r e .  T h e re  was a  r e i n t e r p r e t a t i o n  o f  t h i s  
p o i n t  by t h e  A t to r n e y  General e a r l y  i n  1982 a l lo w in g  p r i c e  a d v e r t i s i n g  
i n  th e  media bu t i t  was o v e r ru le d  in  th e  c o u r t s  i n  1983. O bviously , th e  
p r i c i n g  s t r a t e g i e s  f o r  b e e r ,  a s  f o r  m o s t  p r o d u c t s ,  a r e  com plex  
d e c i s io n s .

Method

T h e re  have  b een  num erous c r o s s - s e c t i o n a l  s t u d i e s  o f  th e  p r ic e  of 
beer i n  d e p o s i t  l e g i s l a t i o n  s t a t e s .  A comparison i s  t y p i c a l l y  made w ith  

th e  p r i c e  i n  b o rd e r in g  n o n -d e p o s i t  law s t a t e s . ^  I n  th e  p r e s e n t  s tudy  a 
l o n g i tu d in a l  s tu d y  was made o f  p r i c e s  i n  one  m a rk e t  a r e a  i n  M ic h ig a n .  
T h i s  f a c i l i t a t e d  c o n s t r u c t i o n  o f  a M ichigan b e e r  p r i c e  index  which was 
compared to  n a t io n a l  in d e x e s ,  e s p e c i a l l y  t h e  Consumer P r i c e  I n d e x  f o r  

m alt b ev erag es .
B ee r  p r i c e s  w ere  s t u d i e d  from 1976, t h r e e  y e a r s  b e fo re  th e  MBCDL, 

t h r o u g h  1 9 8 3 . P r i c e s  a t  t h e  t h r e e  l e v e l s  o f  d i s t r i b u t i o n  w e r e  
c o l l e c t e d .  The M ic h ig a n  m a rk e t  has been d iv id e d  by th e  i n d u s t r y  i n t o
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p r i c in g  zones . T h e re fo re ,  one m arke t, F l i n t ,  was used f o r  a l l  sam pling . 
B rew er p r i c e s  w ere  d e f i n e d  a s  t h e  f r e e  on b o a r d  p u r c h a s e r s  v e h ic l e  
(F .O .B )  p r i c e s  l i s t e d  on i n v o i c e s  t o  s p e c i f i c  w h o l e s a l e r s .  T h i s  
i n f o r m a t i o n  i s  i n c i d e n t a l  on t h e  in v o ic e s  s e n t  t o  th e  Michigan Liquor 
C on tro l Commission f o r  t a x  p u rp o se s .  W holesale  p r i c e s  w ere  t h e  p o s t e d  
p r i c e s  su b m it te d  by b e e r  d i s t r i b u t o r s  to  th e  Liquor C on tro l Commission. 
W holesale p r i c e s  i n c l u d e d  p r o d u c t  d e l i v e r y  t o  t h e  r e t a i l e r .  R e t a i l  
p r i c e s  w ere  s u p e r m a r k e t  s h e l f  p r i c e s  f o r  s p e c i f i c  packages i n  F l i n t ,  

M ichigan. Convenience s t o r e s ,  d rug  s t o r e s ,  and a l l  o t h e r  o u t l e t s  w ere  
e x c lu d e d  from  t h e  s t u d y .  P r i c e s  i n  th e s e  s t o r e s  v a r i e d  s i g n i f i c a n t l y  
from superm arket p r i c e s .  The brewer p r i c e s  in c lu d e d  t h e  s t a t e  b e e r  t a x  
o f  45*7 c e n t s  pe r  c a s e .  The p r ic e  u l t i m a t e l y  p a id  by consumers was th e  

r e t a i l  p r i c e  used h e re  p lu s  th e  4 p e r c e n t  s t a t e  s a l e s  t a x .  G iven  t h e  
e x c l u s i v e  d i s t r i b u t o r  t e r r i t o r i e s  t h e r e  was o n ly  one F.O.B. and one 
w h o le sa le  p r i c e  f o r  each brand and package ty p e  in  th e  F l i n t  a r e a .  The 
r e t a i l  p r i c e  however, was th e  average  s h e l f  p r ic e  o f  e ig h t  superm arkets  
found i n  th e  F l i n t  a r e a .

F l i n t  was chosen f o r  s e v e r a l  r e a s o n s .  F l i n t  i s  an i n d u s t r i a l  c i t y  
w ith  a  p o p u la t io n  o f  200,000 lo c a t e d  40 m i l e s  n o r t h  o f  D e t r o i t  and 50 
m i l e s  from  C anada . C o l l e g e s  a r e  a  s m a l l  p a r t  o f  t h e  c i t y .  I t  i s  
p r e d o m in a t e ly  a u n io n  town and t h e  sam p le  s t o r e s  w ere  u n i o n i z e d . ^  
I n d u s t r y  s o u r c e s  w a rn ed  t h a t  D e t r o i t  m ig h t  n o t  be a  " t y p i c a l "  a r e a  
b e c a u s e  i t  had s e v e r e  unem ploym ent p ro b le m s  and a  p r e d o m i n a t l y  low 
income p o p u la t io n .

The p r i c e s  a t  a l l  t h r e e  l e v e l s  i n  th e  system were indexed  t o  show 
th e  r e l a t i v e  change over t im e. The in d e x es  were compared w i th  n a t i o n a l  
i n d e x e s  t o  i d e n t i f y  t h e  d i r e c t i o n  and m a g n i tu d e  o f  d e v i a t i o n  from  
n a t io n a l  t r e n d s .

ite9.U3..tg
P r ic e  l i n i n g ,  o r  th e  p r i c in g  o f  s i m i l a r  p ro d u c ts  th e  same b e g in s  a t  

th e  w h o le sa le  l e v e l  in  th e  b e e r  in d u s t r y .  The F.O.B. dock p r i c e s  v a r ie d  

from  b re w e r  t o  b re w e r  a s  w e l l  a s  am ongst p a ck a g e  ty p e s  f o r  th e  same 
b ran d . W holesale p r i c e s  were t h e  same w i t h i n  any p r i c e  l i n e  f o r  t h e  
f i v e  w h o l e s a l e r s  s e r v i n g  th e  m arke t.  There was, o f  c o u rs e ,  some d e la y  
i n  m eeting  p r i c e  ohanges, but o th e rw ise  p r i c e s  were un ifo rm .
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At t h e  r e t a i l  l e v e l ,  t o o ,  t h e r e  w ere  f i v e  b a s i c  p r i c e  l i n e s :  
l o c a l ,  r e g io n a l ,  premium, super-prem ium , and im p o r t s .  When one o f  t h e  
two p r i c e  l e a d e r s ,  t h e  Anheuser-Busch o r M i l le r  w h o le s a le r ,  r a i s e d  th e  
p r ic e  o f  h i s  or h e r  p ro d u c ts ,  a l l  t h e  b r a n d s  i n  t h a t  p r i c e  l i n e  w ere  
i n c r e a s e d  a t  t h e  r e t a i l  l e v e l .  T h u s ,  i t  i s  o b v io u s  t h a t  t h e  o th e r  
w h o le sa le r s  would be m o tiv a te d  to  change t h e i r  p r i c e s  a s  w e l l .

P a b s t  an d  S t r o h  moved t h e i r  nam esake  b r a n d s  from  r e g i o n a l  t o  
premium p r ic in g  when th e  MBCDL came i n t o  e f f e c t .  T h i s  i n c r e a s e d  t h e  
premium p r i c e d  m a rk e t  s h a r e  t o  a b o u t  75 p e rc e n t  o f  th e  t o t a l  m arket. 
There were f i v e  b rands  o f  b e e r  w ith  a m arke t*share  o f  10 p e rc en t  o r  more 
d u r i n g  t h e  t im e  p e r i o d  s t u d i e d  (1 9 7 6 - 1 9 8 3 ) .  Three o f  t h e s e ,  M i l le r ,  
M i l l e r - L i t e ,  and  B u d w e is e r ,  fo rm ed  t h e  b a s i s  o f  t h i s  p r i c e  s u r v e y .  
H ow ever, a s  M i l l e r  and M i l l e r - L i t e  had t h e  same p r i c e s  th roughou t th e  
p e r io d  a t  a l l  t h r e e  l e v e l s  i n  the  system , th e  p r i c e  was o n ly  u s e d  on ce  
i n  a v e rag in g  ( i . e .  one M i l l e r  and th e  Budweiser p r i c e s ) .  These were a l l  
premium b e e r s  and had a  combined m arket sha re  o f  about 40 p e r c e n t .  The 
o t h e r  two l a r g e  b r a n d s ,  P a b s t  and S t r o h ,  cou ld  n o t  be in c lu d e d  in  th e  
su rvey  as they  changed t h e i r  p r i c in g  s t r a t e g y  from r e g i o n a l  t o  premium 
when they  in t ro d u c e d  t h e i r  new c o n ta in e r s  f o r  th e  MBCDL.

The p r i c e s  o f  12-packs o f  12 o u n c e  c a n s  and  6 - p a c k s  o f  12 o u n ce  
b o t t l e s  w ere  u s e d  f o r  t h e  s u r v e y .  T hese  a r e  th e  two l a r g e s t  ' s e l l i n g  
packages f o r  b e e r .  The 12/12 can package d id  no t change much d u r in g  th e  
e i g h t  y e a r  p e r i o d .  The p u l l  t a b  open ings  were changed t o  s ta y -o n  ta b s  
t o  conform t o  th e  MBCDL and th e  r e q u i r e d  M ichigan 10 c e n t  r e f u n d  l a b e l  

was p r in t e d  on th e  l i d .  No change was made i n  th e  can body f o r  Michigan 
and o n ly  minor a d ju s tm e n ts  were made t o  t h e  s e c o n d a r y  p a c k a g in g .  The 
aluminum sav in g  t r i p l e - n e c k e d  can was in t ro d u c e d  r e c e n t l y  i n  Michigan as 
i t  was e lsew h e re .

The s i x  p a c k  o f  b o t t l e s  was im p ac ted  s i g n i f i c a n t l y  by th e  MBCDL. 
The n o n - r e f i l l a b l e  b o t t l e  was r e p l a c e d  i n  many c a s e s  by t h e  s t a n d a r d  
s e l e c t  r e f i l l a b l e  b o t t l e .  Th is  g e n e r i c  b o t t l e  has s in c e  been r e p la c e d  
by p r o p r i e t a r y  b o t t l e s  f o r  many b rands  such as  B u d w e is e r ,  S c h l i t z ,  and 

B u s c h .  A f t e r  t h e  l a w  M i l l e r  and M i l l e r - L i t e  s t a y e d  i n  t h e  same 

n o n r e f i l l a b l e  c o n ta i n e r s ,  bu t Budweiser sw itched  to  a  r e f i l l a b l e  b o t t l e .  
The survey  p r i c e s  a r e  f o r  n o n - r e f i l l a b l e  (n o n - r e tu r n a b le )  b o t t l e s  b e fo re  
th e  MBCDL. The p o pu la r  b rands  o f  b e e r  i n  r e f i l l a b l e  b o t t l e s  w ere  n o t
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a v a i l a b l e  i n  t h e  s u r v e y e d  s u p e r m a r k e t s  p r i o r  t o  t h e  MBCDL. The few 
r e f i l l a b l e s  s o ld  f o r  o f f - p r e m is e  c o n su m p t io n  w ere  h o u se  b r a n d s  i n  24 
b o t t l e  lo o s e -p ac k  c a s e s .

P r ic e s  a r e  f o r  one case  ( i . e . ,  tw e n ty - fo u r  12 ounce c o n ta i n e r s )  f o r  
b o th  b o t t l e s  and c a n s  (T a b le  1 2 ) .  The c o n t a i n e r  d e p o s i t s  a r e  n o t  
i n c l u d e d .  They would add  $ 1 .2 0  f o r  c e r t i f i e d  r e f i l l a b l e  b o t t l e s  or 
$2.40 f o r  p r o p r i e t a r y  b o t t l e s  and cans  a f t e r  1978. The o b j e c t  o f  t h e  
s tu d y  was to  document p r i c e  changes . T h e re fo re ,  th e  a c tu a l  p r i c e s  se rve  
on ly  t o  form th e  base  f o r  th e  a n a l y s i s .

P r i c e  i n d e x e s  f o r  t h e  two p ack ag es  were c o n s t r u c te d  u s in g  S pring  
1976 a 100 ( T a b le s  13 and 1 4 ) .  I n  t h i s  way t h e  r e l a t i v e  change  i n  
p r o d u c t  p r i c e  c o u ld  be i d e n t i f i e d  a t  e ac h  l e v e l  o f  th e  d i s t r i b u t i o n  
system . The brewer and w h o le sa le r  p r i c e  in d e x es  were d e f l a t e d  u s in g  th e  
s p e c i f i c  P r o d u c e r  P r i c e  Indexes  (PPI) f o r  b o t t l e s  o r  can s .  The r e t a i l  
p r ic e  in d ex es  were d e f l a t e d  u s i n g  t h e  Consumer P r i c e  I n d e x  (C PI) f o r  
b e e r  consumed a t  home.5? The r e s u l t i n g  s e r i e s  have been p lo t t e d  showing 

th e  change in  Michigan b e e r  p r i c e s  r e l a t i v e  t o  t h e  n a t i o n a l  a v e r a g e s  
( F i g u r e s  18 and 1 9 ) .  A l l  t h r e e  i n d e x e s  should  fo l lo w  th e  h o r i z o n ta l  
a x i s  o v e r  t im e  i n  a  s t a b l e  s y s te m  f o r  a  m a tu re  i n d u s t r y  ( a l l  o t h e r  
t h i n g s  b e in g  e q u a l ) .  T h i s  was t h e  c a s e  i n  1976. I n  1977 t h e  brewer 
p r i c e s  ro se  more than  th e  n a t io n a l  average  and pushed  up t h e  w h o le s a l e  
and r e t a i l  p r i c e s .  The p r i c e  a t  one l e v e l  o f  t h e  d i s t r i b u t i o n  system 
becomes a  c o s t  a t  th e  n e x t  l e v e l .  T h e re fo re ,  th e  s i m i l a r  i n c r e a s e s  i n  
t h e  w h o l e s a l e  and r e t a i l  p r i c e  in d e x es  i n d i c a t e d  t h a t  th e  m arg ins  had 

n o t  c h a n g e d .  I n  t h i s  ty p e  o f  a n a l y s i s ,  t h e  b r e w e r  p r i c e  c a n  be  
c o n c e p t u a l i z e d  a s  th e  base  p r i c e  t r e n d .  Any d e v ia t i o n s  from t h i s  t re n d  
by th e  w h o lesa le  p r i c e  index  i n d i c a t e s  a  ch an g e  i n  w h o l e s a l e  m a rg in .  
F o l lo w in g  t h e  same l o g i c ,  t h e  d i f f e r e n c e  b e tw e e n  t h e  w h o le s a l e  and

r e t a i l  in d ex es  would mark a  change i n  r e t a i l  m arg in .
When t h e  MBCDL took  e f f e c t  t h e r e  was a d ra m a tic  in c r e a s e  i n  p r i c e s

a t  th e  w h o lesa le  and r e t a i l  l e v e l .  By 1980 th e  r e t a i l  p r i c e  i n d e x  was
20 p o i n t s  above  t h e  CPI f o r  b e e r .  T h is  means th e  p r i c e  consumers p a id  

f o r  beer i n  Michigan was a lm ost 20 p e rc en t  h ig h e r  i n  r e a l  te rm s th a n  th e  
p re d ic te d  p r ic e  b a s i s  o f  n a t io n a l  p r ic e  t r e n d s .  S ince  then  th e  consumer 

p r i c e  o f  b e e r  i n  M ichigan i n  r e a l  d o l l a r s  has  been d e c l i n i n g .  I n  1982 
t h e r e  w ere  two d i s t i n c t  r e t a i l  p r i c e  s t r a t e g i e s  i n  th e  F l i n t  m arke t.



99

Table, 12
Average Michigan Premium Beer P r ic e s  1Q76-1Q8^ 

F l i n t .  Michigan 
Cases o f  24 C o n ta in e rs  -  C u rren t D o l la r s

Brewer P r ice W holesale P r ice R e ta i l P r ice

6/12
B o t t l e s

12/12
Cans

6 /12
B o t t l e s

12/12
Cans

6 /12
B o t t l e s

12/12
Cans

1976 MAR 
SEPT

4.46
(4 .54 )

4.52
(4 .52 )

5 .95
(6 .0 8 )

5.85
(5 .8 5 )

(7 .1 4 )
(7 .1 4 )

(6 .7 5 )
(6 .75 )

1977 MAR 
SEPT

(4 .5 4 )
4.64

(4 .7 4 )
4.74

6 .08
6 .2 0

6 .02
6 .2 0

(7 .4 4 )
7 .44

(7 .1 5 )
7 .1 5

1978 MAR 
SEPT

4.76
4.87

4.85
4.96

6 .5 0
6.75

6 .50
6 .75

7 .8 0
8 .1 0

7 .5 0
7 .7 8

1979 MAR 
SEPT

5.08
5.13

5.21
5.26

7 .2 0
7 .6 0

7 .2 0
7 .60

9 .00
9 .50

9 .00
9 .50

1980 MAR 
SEPT

5.31
5.47

5.41
5.57

8.22
8.35

8 .22
8.35

10.43
10.43

10.30
10.44

1981 MAR 
SEPT

5.65
5.80

5.75
5.92

8.85
8 .85

8.85
8 .85

11.06
11.06

10.98
10.98

1982 MAR 5.77 5.92 8.85 8.85
11.16
10.06

10.98
9 .98

SEPT 5.77 5.92 8.85 8.85
11.16
10.60

10.98
9 .98

1983 MAR 6.17 6.15 9.45 9 .45
11.72
11.20

11.58
10.88

SEPT 6.17 6.38 9 .45 9.45 11.36
11.16 10.58

Numbers in  p a re n th e se s  a re  e s t im a te d .

During 1982 and i n t o  1983 t h e r e  were two d i s t i n c t  r e t a i l  p r ic e  s t r a t e g i e s  f o r  
b e e r  s o ld  i n  su p erm ark e ts  in  F l i n t ,  M ichigan. At about the  same time r e t a i l  
p r i c e  a d v e r t i s i n g  became l e g a l  a  l a r g e  number o f  superm arke ts  reduced  th e  
p r ic e  o f  beer one d o l l a r  a  c a s e .  Both p r i c e s  a r e  i n d ic a te d  f o r  each  time 
p e r io d .
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Table .13
B e e r  P r i c e  I n d e x e s  f o r  M i c h i g a n  a n d  t h e  N a t i o n

-1.97-& JL.1.00-

Cases of 4 Six Packs of 12 Ounce Bottles
Michigan
Brewer
P r ice
Index
B o t t l e s

P roducer 
P r ic e  
Index  f o r  
Beer i n  
B o t t l e s

Michigan 
W holesale 
Beer P r ice  
Index  
B o t t l e s

Consumer 
P r ice  
Index 
f o r  Beer

Michigan 
R e t a i l  
Beer P r ice  
Index 
B o t t l e s

1976 MAR 100 100 (100) 100 100
SEPT (102) (100) (102) 101 100

1977 MAR (102) 102 102 101 104
SEPT 104 103 104 102 104

1978 MAR 107 105 109 106 109
SEPT 109 107 113 110 113

•MBCDL'

1979 MAR 114 113 121 117 126
SEPT 115 115 128 120 133

1980 MAR 119 124 138 128 146
SEPT 123 129 140 134 146

1981 MAR 127 132 149 139 155
SEPT 130 133 149 142 155

1982 MAR 129 133 149 146 156
141

SEPT 129 134 149 148 156
148

1983 MAR 138 135 159 152 164
157

SEPT 138 142 159 156 159
156

Numbers in  p a r e n th e s i s  a re  e s t im a te d .

During 1982 and i n t o  1983 t h e r e  were two d i s t i n c t  r e t a i l  p r ic e  s t r a t e g i e s  f o r  
b e e r  so ld  in  su p erm ark e ts  in  F l i n t ,  M ichigan. At about th e  same time r e t a i l  
p r i c e  a d v e r t i s i n g  became l e g a l  a l a r g e  number o f  superm arkets  reduced  th e  
p r i c e  o f  b eer  one d o l l a r  a  c a s e .  Both p r i c e s  a re  in d ic a te d  f o r  each time 
p e r io d .
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Table 14
Beer P r ic e  Indexes f o r  M ichigan and th e  N ation

1976 = 100

Cases of Two 12 Packs of 12 n»nn«>
Michigan P roducer Michigan Michigan
Brewer P r ic e  W holesale Consumer R e t a i l
P r ic e  Index  f o r  Beer P r ic e  P r ic e  Beer P r ice
Index  Beer i n  Index  Index  Index
Cans Cans Cans f o r  Beer Cans

1976 MAR 
SEPT

100
(100)

100
100

100
(100)

100
101

100
100

1977 MAR 
SEPT

105
105

102
103

103
106

101
102

106
106

1978 MAR 
SEPT

107
110

105
109

111
115

106
110

111
115

1979 MAR 
SEPT

115
116

113
119

123
130

117
120

133
141

1980 MAR 
SEPT

120
123

125
130

141
143

128
134

153
155

1981 MAR 
SEPT

127
131

135
137

151
151

139
142

163
163

1982 MAR 131 140 151 146 163
148

SEPT 131 148 151 148 163
148

1983 MAR 136 148 162 152 172
161

SEPT 141___________ 154___________ 162____________ 156____________ 157_________
Numbers i n  p a r e n th e s i s  a r e  e s t im a te d .

During 1982 and i n t o  1983  t h e r e  were two d i s t i n c t  r e t a i l  p r ic e  s t r a t e g i e s  f o r  
b ee r  s o ld  in  su p erm ark e ts  in  F l i n t ,  M ichigan. At about th e  same time r e t a i l  
p r ic e  a d v e r t i s i n g  became l e g a l  a  l a r g e  number o f  superm arke ts  reduced  th e  
p r ic e  o f  beer  one d o l l a r  a  c a s e .  Both p r i c e s  a r e  in d ic a te d  f o r  each  tim e 
p e r io d .



Figure 18
R e l a t i v e  M i c h i g a n  B e e r  P r i c e  I n d i c e s ^ * )  

6 / 1 2  B o t t l e  P a c k a g e

1 1 5

r —
W h o l e s a l e  P r i c e  I n d e x  R a t i o

110

1 0 5 R e t a i l  P r i c e  I n d e x  R a t i o

C P I ( f o r  R e t a i l  p r i c e s )  
P P I ( f o r  W h o l e s a l e  a n d  

B r e w e r  p r i c e s )100

1 9 7 61 9 7 6 1 9 7 7 1 9 7 9 1 9 8 0 19 8 1

•B rew er  P r i c e  I n d e x  R a t i o

MBCDL

P e r c e n t  o f  
B a s e  I n d e x

90 ( I )  R a t i o  o f  M i c h i g a n  P r i c e  I n d i c e s  t o  N a t i o n a l  P r i c e  I n d i c e s



Figure 19

P e r c e n t  o f  R e l a t i v e  M i c h i g a n  B e e r  P r i c e  I n d i c e s ( D
B a s e  I n d e x  1 2 / 1 2  Can P a c k a g e

1 1 5

110

W h o l e s a l e  P r i c e  I n d e x  
R a t i o1 0 5

C P I ( f o r  R e t a i l  p r i c e s )  
1PPI ( f o r  W h o l e s a l e  a n d  

B r e w e r  p r i c e s )

R e t a i l  P r i c e  I n d e x  
R a t i o

100
1978 \ s 1979 1980 19831 9 8 219811 9 7 71 9 7 6

MBCDL
B r e w e r  P r i c e  I n d e x  

R a t i o
( | )  R a t i o  o f  M i c h i g a n  P r i c e  I n d i c e s  t o  N a t i o n a l  P r i c e  I n d i c e s
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The s t o r e s  fo l lo w in g  each  s t r a t e g y  were averaged  s e p a r a t e l y .  P r i o r  to  
1982 and a g a i n  i n  1983 s u p e r m a r k e t  s h e l f  p r i c e s  v a r ie d  o n ly  s l i g h t l y  
around one average p r i c e .

The r e t a i l  p r i c e  in d e x  f o r  M ichigan  was s i m i l a r  to  th e  N a tio n a l  
p r i c e  t r e n d  b e fo re  th e  MBCDL (F ig u re  9 o f  th e  p re v io u s  s e c t i o n  on  B ee r  
S a l e s ) .  M ichigan p r i c e s  in c re a s e d  f a s t e r , however, th an  i n  the  r e s t  of 

th e  coun try  d u r in g  1979 and 1980. S ince then  n a t io n a l  p r i c e s  h av e  b een  
r i s i n g  more r a p i d l y  t h a n  M ich ig an  p r i c e s .  I n  t h e  F a l l  o f  1983 th e  
r e t a i l  p r i c e  index  f o r  b e e r  in  Michigan was a g a in  e q u a l  t o  th e  n a t i o n a l  
av erag e .

W h o le s a le  p r i c e s  a l s o  r o s e  r a p i d l y  d u r i n g  1979 and 1980. These 
p r i c e s  have co n tin u ed  t o  in c re a s e  a t  about th e  same r a t e  as  th e  n a t io n a l  
PPI s in c e  th en  m a in ta in in g  t h e i r  p r i c e  d i f f e r e n t i a l .

The p r ic e  o f  b e e r  from t h e  b re w e r  i n c r e a s e d  a t  a  s lo w e r  r a t e  i n  
M ich ig an  s i n c e  th e  MBCDL than  i t  d id  n a t i o n a l l y .  The brewer p r i c e  was 
about 5 in d ex  p o in t s  (p e rc e n t )  low er d u r in g  th e  y e a r s  1980 th rough  1982. 
T h e re  was a m a jo r  b re w e r  p r i c e  i n c r e a s e  f o r  b o t t l e s  i n  1983  bu t can 
p r i c e s  in  Michigan rem ained w e l l  below t h e  n a t i o n a l  a v e r a g e .  P r i v a t e  
i n d u s t r y  d a t a  i n d i c a t e  t h a t  p r ic e  in c r e a s e s  i n  th e  e n t i r e  N o rth -C e n tra l  
Census Region have been low er th a n  th e  n a t io n a l  r a t e  o f  change  i n  b e e r  

p r i c e s  d u r i n g  t h e  p e r i o d  b e tw e e n  1980 and 1983* I n d u s t r y  s o u r c e s  
i n d i c a t e  t h a t  p r i c e s  i n  t h e  r e g i o n  w e r e  h e l d  down by t h e  h i g h l y  
c o m p e t i t iv e  s i t u a t i o n  among l a r g e  b rew ers .

The w h o l e s a l e  a n d  r e t a i l  m a r g i n s  i n  M i c h i g a n  h a v e  c h a n g e d  
c o n s i d e r a b l y  o v e r  t h e  e ig h t  y e a r  p e r io d  (Table  1 5 ) .  The m argin  i s  th e  
d i f f e r e n c e  b e tw ee n  t h e  p r i c e  p a id  p e r  c a s e  o f  b e e r  a n d  t h e  p r i c e  
r e c e i v e d .  I t  m ust c o v e r  a l l  o t h e r  e x p e n s e s ,  p l u s  t h e  p r o f i t .  In  
c u r r e n t  d o l l a r s  th e  w h o le sa le  margin i n c r e a s e d  from  $ 1 .3 3  P e r  c a s e  i n  
1976 t o  $ 3 .1 0  p e r  c a s e  i n  t h e  S p r in g  o f  1981. I t  has rem ained around 
t h r e e  d o l l a r s  p e r  case  s in c e  t h e n .  The r e t a i l  m a rg in  i n c r e a s e d  from  
a ro u n d  $ 1 .0 0  b e f o r e  t h e  MBCDL t o  $ 1 .8 0  p e r  case  d u r in g  t h e  f i r s t  s ix  
months o f  1979. I t  co n tin u ed  to  r i s e  u n t i l  th e  s p r i n g  o f  1981 when i t  

reached  $2.13 p e r  c a s e .  In  1982, when h a l f  o f  th e  r e t a i l  m arket lowered 
i t s  p r i c e  by a  d o l l a r  a  c a s e ,  th e  r e t a i l  m argin  f o r  t h i s  m arke t seg m en t 
was b a c k  t o  t h e  pre-MBCDL l e v e l  in  c u r r e n t  d o l l a r s .  The h ig h e r  p r ic e d  
r e t a i l e r s  low ered  t h e i r  p r i c e s  to  meet co m p e t i t io n  in  1983.
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Table 15
Gross Margins f o r  Packaged Beer In  Michigan 

1076 -  1Q83

C urren t D o l la r s  1967 D o l la r s

W holesale
Margin

R e t a i l
Margin

W holesale
Margin

R e ta i l
Margin

1976 MAR 
SEPT

$1.33
1.33

$ .90 
.90

$ .78  
.78

$ .53 
.53

1977 MAR 
SEPT

1.28
1.46

1.13
.95

.71

.80
.62
.52

1978 MAR 
SEPT

1.65
1.79

1.00
1.03

—_ M R P T tf

.84

.92
.51
.53

1979 MAR 
SEPT

1.99
2.34

1.80
1.90

.92
1.08

.83

.87 ♦

1980 MAR 
SEPT

2.81
2 .78

2.08
2 .0 9

1.11
1.10

.82

.82

1981 MAR 
SEPT

3 .10
2.93

2 .13
2.13

1.14
1.08

.84

.84

1982 MAR 2.93 2 .13
1.13 1.01 .78

.41

SEPT 2.93 2 .13
1.13 1.01 .74

.39

1983 MAR 3.30 2 .1 3
1.43 1.09

SEPT 3.07 1.13 1.02 .37
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I n  d e f l a t e d  1967  d o l l a r s  i t  i s  c l e a r  t h a t  t h e  r e t a i l  m a rg in  
in c re a s e d  i n i t i a l l y  by 50 p e r c e n t  when t h e  MBCDL to o k  e f f e c t .  S in c e  
1 9 8 2  r e t a i l  p r i c e  c o m p e t i t io n  h a s  caused th e  margin t o  d e c l in e  so t h a t  
i n  1983  th e  r e t a i l  m argin was 3 0  p e rc e n t  be low  t h e  1 9 7 6  l e v e l  i n  r e a l  
d o l l a r s .  The w h o le s a l e  margin in c re a s e d  by 40 p e rc e n t  over a  two y e a r  
p e r io d  s t a r t i n g  in  th e  f a l l  o f  1978. In  1983» th e  w h o lesa le  m a rg in  was 
s t i l l  30 p e rc e n t  h ig h e r  than  i n  1976 i n  r e a l  ( d e f l a t e d  d o l l a r )  te rm s .

D iscuss ion
T h e re  a r e  two r e c u r r i n g  q u e s t i o n s  i n  t h e  d e b a te  on d e p o s i t  law s 

which t h i s  p r ic e  s tu d y  a d d re s s e s .  The f i r s t  i s  how p r i c e s  ch an g ed  a t  
t h e  t h r e e  l e v e l s  i n  t h e  d i s t r i b u t i o n  ch an n e l  under M ich ig an 's  MBCDL. 
The second q u e s t io n  i s  how much does such l e g i s l a t i o n  c o s t  co n su m ers  i n  
t h e  fo rm  o f  h i g h e r  p r i c e s .  Follow ing t h i s  w i l l  be a  d i s c u s s io n  o f  th e  
e x te n t  to  which th e  Michigan p r i c e  d a ta  may h e lp  p r e d i c t  p r i c e  e f f e c t s  
o f  MBCDL i n  o th e r  s t a t e s  or n a t i o n a l l y .

The r e l a t i v e  change i n  b e e r  p r i c e s  in  Michigan a t  th e  t h r e e  l e v e l s  
i n  t h e  d i s t r i b u t i o n  system show th e  response  a t  each l e v e l  t o  changing 
market c o n d i t io n s  d u r in g  th e  e ig h t  y e a r  p e r io d  (F ig u re s  20 and 2 1 ) .  The 
change in  th e  r e l a t i v e  p r i c e  o f  b e e r  a t  th e  r e t a i l  l e v e l  w i l l  be d e f in e d  
as  the  r a t i o  o f  th e  r e t a i l  p r i c e  index  d i v i d e d  by t h e  w h o l e s a l e  p r i c e  
index . I f  p r i c e s  a t  th e  two l e v e l s  change p r o p o r t io n a l ly  ov e r  time ( th e  
expec ted  c o n d i t io n  in  a  s tead y  s t a t e  system ) th e  r a t i o  between them w i l l  
be c o n s ta n t  and e q u a l  t o  1. Any change i n  th e  r a t i o  o f  p r i c e  to  c o s t  of 
goods so ld  w i l l  cause a  d e v ia t io n  from 1. The r e l a t i v e  w h o le s a le  p r i c e  
index  i s  s im i l a r  but u s e s  th e  brewer p r i c e  index  a s  a  d i v i s o r .  There i s  
no c o s t  o f  goods s o ld  t o  use i n  form ing th e  r e l a t i v e  brewer p r i c e  in d ex . 
I n s t e a d ,  t h e  PPI i s  u s e d  m aking  th e  assum ption  t h a t  i n  a  s te a d y  s t a t e  
system , Michigan would r e f l e c t  n a t i o n a l  p r i c e  t r e n d s .  (The b r e w e r ' s  
in d ex es  a r e  i d e n t i c a l  i n  f i g u r e s  18 and 2 0 , and 19 and 2 1 . )

During 1976 and 1977  t h e r e  was l i t t l e  change i n  th e  r e l a t i v e  p r i c e s  
i n  t h e  sy s te m  a s  p r e d i c t e d  by th e  s te a d y  s t a t e  system assum ption . In  

1 9 7 8 , p r i c e s  a t  th e  w h o le sa le  l e v e l  i n c r e a s e d  i n d i c a t i n g  an  i n c r e a s e d  
w h o l e s a l e  m a r g in .  Im m e d ia te ly  f o l l o w i n g  im p lem en ta t io n  o f  th e  MBCDL 
th e r e  was a  l a r g e  in c r e a s e  i n  t h e  r e l a t i v e  r e t a i l  p r i c e .  The r e t a i l
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m a rg in  re m a in e d  c o n s t a n t  a t  t h i s  h i g h e r  l e v e l  u n t i l  a  second r e t a i l  
p r ic e  s t r a t e g y  emerged i n  1982 (only  superm arket p r i c e s  were in c lu d e d  in  
th e  sam ple).  T h is  means t h a t  i n  1982 some s to r e s  d ec rea sed  t h e i r  margin 
( r e l a t i v e  t o  t h e i r  c o s t  o f  goods  s o l d )  t o  b e low  1976 l e v e l s  a s  t h e  
w h o l e s a l e  p r i c e  was c o n s t a n t .  In  1983 i t  can  be seen  t h a t  th e  h ig h e r  
p r ic e  s t r a t e g y  was abandoned and th e  e n t i r e  r e t a i l  m a rk e t  was a t ,  o r  
below, 1976 margin l e v e l s  r e l a t i v e  to  w h o le sa le  p r i c e s .

W holesale p r i c e s  began in c r e a s in g  i n  1977 and co n tin u ed  t o  in c r e a s e  
u n t i l  1980 . The w h o l e s a l e  m a rg in  h a s  b een  c o n s ta n t  s in c e  th e n .  The 
r e l a t i v e  brew er p r i c e  i n d e x e s  have  b e e n  be low  1976 l e v e l s  s i n c e  t h e  
MBCDL, w i t h  o n e  e x c e p t i o n  ( i . e . ,  t h e  b o t t l e  i n d e x  i n  t h e  f i r s t  

measurement f o r  1983).
To e s t i m a t e  t h e  p r i c e  Michigan b e e r  consumers p a id  f o r  th e  MBCDL, 

p r i c e  d a ta  (Table  12) was combined w ith  th e  annual s a l e s  in  c a se s  (Table 
1 0 ) .  A number o f  assu m p tio n s  were needed f o r  t h i s  a n a l y s i s .  F i r s t ,  i t  
was assum ed  t h a t  t h e  p r i c e  o f  b e e r  i n  M ic h ig a n  d u r i n g  t h e  p e r i o d  
1979-1983  changed s i m i l a r l y  to  th e  n a t io n a l  CPI f o r  b e e r  away from home 
e x c e p t  f o r  t h e  e f f e c t  o f  t h e  MBCDL. 5® The r a t i o s  were r e c a l c u l a t e d ,  
w ith  1978  a s  th e  base  y e a r ,  t o  e l i m i n a t e  t h e  e f f e c t  o f  p r i c e  c h a n g e s  
p r i o r  t o  t h e  MBCDL. The p r i c e  index  r a t i o  was a l r e a d y  above th e  CPI in  
1977 and 1978. T h is  means t h a t  i n  f i g u r e s  18 and 19 th e  a r e a  b e tw ee n  a 
l i n e  p a r a l l e l  t o  t h e  h o r i z o n t a l  a x i s  a t  t h e  l e v e l  o f  t h e  F a l l ,  1978 
R e t a i l  P r ic e  Index  and th e  r e t a i l  p r ic e  i n d e x  r a t i o  was c a u s e d  by t h e  
MBCDL d u r i n g  t h e  y e a r s  1979 -  1983. S e c o n d ,  a l l  p a c k a g e d  b e e r  was 
assumed t o  be s o ld  a t  th e  i n d e x  p r i c e s .  The s u p e r m a r k e t  p r i c e s  w ere  
a c t u a l l y  a m o n g s t  t h e  l o w e s t  f o r  b e e r .  I f  o t h e r  p r i c e s  m oved 
p r o p o r t io n a t e ly  to  superm arket p r i c e s  t h e n  t h e  p r i c e  c h a n g e s  w ould  be 
s i m i l a r  i n  f o r m  t o  t h o s e  u s e d .  H ow ever, t h i s  was a v e r y  s t r o n g  

assum ption . In  f a c t ,  convenience s t o r e s  s e l l  a  l a r g e  volume o f  b e e r  i n  
M ic h ig a n  and b e e r  p r i c e s  i n  th o s e  s t o r e s  m a i n t a i n e d  t h e i r  p o s i t i t o n  
r e l a t i v e  t o  w h o lesa le  p r i c e s  i n  1982 and 1983. The a ssu m p tio n s  f o r  t h e  
number o f  case s  so ld  were enumerated i n  th e  s e c t i o n  on th e  package mix. 

Annual Michigan s a l e s  f i g u r e s  were u sed ,  which means th e  d e r iv e d  f i g u r e s  
w ere  f o r  a c t u a l  consum er e x p e n d i t u r e s . ^  F i n a l l y ,  i t  was assumed t h a t  
h a l f  o f  th e  b e e r  was p u rch ased  a t  each  sem i-annual p r i c e  l e v e l  f o r  e a c h  
o f  th e  f i v e  y e a r s .



110

The CPI f o r  b e e r  c o n su m e d  a t  home w as  u s e d  t o  p r e d i c t  t h e  
i n f l a t i o n a r y  p r i c e  in c r e a s e  i n  Michigan b a s e d  on a c t u a l  1978 M ich ig an  
r e t a i l  p r i c e s .  The r e s i d u a l s  b e tw ee n  t h i s  p r e d i c t e d  p r i c e  and th e  
a c tu a l  p r i c e  f o r  each tim e p e rio d  were a t t r i b u t e d  t o  f a c t o r s  u n iq u e  t o  
t h e  S t a t e  (Appendix V). Beginning i n  1979, th e  p r i c e  p e r  c o n ta in e r  fo r  
b ee r  i n  M ichigan in c re a s e d  much f a s t e r  th a n  i n f l a t i o n  (F ig u re  2 2 ) .  The 
i n c r e a s e  i n  t h e  p r i c e  o f  c an n ed  b eer  in  1979 was l a r g e r  than  t h a t  f o r  
b o t t l e s  as  th e  r e t a i l  p r i c e  d i f f e r e n t i a l  o f  a b o u t  $ 0 .3 0  p e r  c a s e  f o r  
cans was e l im in a t e d .^ 0

The a c t u a l  p r i c e  o f  b e e r  i n  M ichigan was s i g n i f i c a n t l y  above the  
p r ic e  p re d ic te d  from n a t io n a l  t r e n d s  d u r in g  th e  f i r s t  t h r e e  y e a r s  a f t e r  
t h e  MBCDL took e f f e c t .  P re d ic te d  b e e r  p r i c e s ,  based  on n a t io n a l  t r e n d ,  
however, have a lm ost caught up to  th e  l e v e l  o f  Michigan Superm arket b e e r  
p r i c e s  d u r in g  1982 and 1983. The amount p a id  by Michigan b e e r  consumers 
i n  ex cess  o f  n a t i o n a l l y  p re d ic te d  p r i c e s  reach ed  a  h ig h  o f  $74 m i l l i o n  
i n  1980 ( F i g u r e  2 3 ) .  T hese  m easures  o f  t o t a l  ex tra .co n su m e r  spending  
were based  on th e  a c t u a l  number o f  c o n ta in e r s  p u rc h a s e d  w h ich  d e c l i n e d  
e a c h  y e a r  1979 th rough  1982. The added p r ic e  p e r  c o n ta in e r  v a r ie d  from 
y e a r  t o  y e a r .  T h is  a d d i t i o n a l  p r i c e  p e r  c o n t a i n e r  i n c r e a s e d  from  2 .7  
c e n t s  i n  1979 t o  3 . 8  c e n t s  i n  1980 and 3 . 6  c e n t s  i n  1 9 8 1 , b u t  th en  
d ec rea sed  back to  n e a r  n a t i o n a l  a v e r a g e  i n f l a t i o n  a d j u s t e d  l e v e l s  i n  
1982 and 1983. Can p r i c e s  were about 4 .5  c e n ts  per c o n ta in e r  h ig h e r  in  
Michigan th an  would be p r e d ic te d  by i n f l a t i n g  1978 p r i c e s  d u r in g  each o f  
t h e  f i r s t  t h r e e  y e a r s  fo l lo w in g  th e  MBCDL.

T h a t  consum er b e e r  p r i c e s  r o s e ,  r e m a in e d  c o n s t a n t  o r  d e c l i n e d  
r e l a t i v e  t o  n a t io n a l  p r i c e  l e v e l s  a f t e r  im plem en ta tion  o f  a  MBCDC could 
be ex p la in ed  by c u r r e n t  t h e o r y .  H ow ever, t h e  M ic h ig a n  c a s e  o f  f i r s t  
r a p i d l y  i n c r e a s i n g  p r i c e s  and t h e n  r e g r e s s i n g  b ack  t o  n a t i o n a l l y  

p r e d i c t e d  l e v e l s  a f t e r  s e v e r a l  y e a r s  r e q u i r e s  c l o s e  a n a l y s i s .  The 
r e c e n t  s t a g n a t io n  i n  consumer b ee r  p r i c e s  i n  Michigan h a s  been p r im a r i ly  
th e  r e s u l t  o f  two f a c t o r s .  A l l  o f  t h e  s t a t e s  i n  t h e  N o r t h - C e n t r a l  
Census Region have e x p e r ien ced  s m a l le r  p r i c e  in c r e a s e s  th an  th e  n a t io n a l  

average  (PPI) would p r e d i c t  d u r in g  th e  p e r i o d  from  1980 th r o u g h  1983. 
As M ich ig an  i s  t h e  o n ly  MBCDL s t a t e  i n  t h e  r e g i o n ,  th e  low er brewer 

(F .O .B .)  p r i c e s  a re  p robab ly  caused by th e  c o m p e t i t iv e  s i t u a t i o n  i n  t h e  
r e g i o n  r a t h e r  t h a n  t h e  M ich ig an  d e p o s i t  law . In  a d d i t i o n ,  th e  r e t a i l
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1 .  P r e d i c t e d  c o n s u m e r  e x p e n d i t u r e  i s  nu m ber  o f  p a c k a g e s  p u r c h a s e d  t i m e s  1 9 7 8  a c t u a l  M i c h i g a n  p r i c e  
i n f l a t e d  w i t h  t h e  CPI f o r  b e e r  a t  h o m e .  T h e  t a b l e  r e p o r t s  t h e  d i f f e r e n c e  b e t w e e n  t h i s  p r e d i c t i o n  
a n d  a c t u a l  c o n s u m e r  s p e n d i n g  o n  b e e n .  ,  based on supermarket prices.

2 .  C a u t i o n  m u s t  b e  u s e d  i n  e x t r a p o l a t i n g  t h e s e  r e s u l t s  t o  o t h e r  a r e a s  w i t h o u t  f u r t h e r  v e r i f i c a t i o n .  
T h e  s y s t e m  d o e s  n o t  a p p e a r  s t a b l e .
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m a r g in s ,  w hich  in c r e a s e d  d u rin g  1979 and 1980, have r e g re s s e d  o v e r  th e
l a s t  two y e a r s  b a c k  t o  pre-MBCDL l e v e l s .  T h e r e  i s  a d e q u a t e
d o c u m e n ta t io n  o f  a d d i t i o n a l  c o s t s  f o r  r e t a i l e r  i n  h a n d l in g  mandatory
r e t u r n s  t o  c o n c lu d e  t h a t  e i t h e r  t h e  c u r r e n t  r e t a i l  m a r g i n  i s  n o t
c o v e r i n g  c o s t s  o r  t h a t  t h e  i n i t i a l  a ssum ption  o f a m ature  in d u s t r y  i n
th e  y e a r s  p r i o r  to  th e  MBCDL was i n v a l i d .  Most s t a t e s  h a v in g  a  MBCDL

fi Pc o m p en sa te  r e t a i l e r s  a t  l e a s t  1 c e n t  per c o n ta in e r  as a  h a n d l in g  f e e .  £ 
A r e c e n t  summary o f  th e  l i t e r a t u r e  p rep a red  f o r  th e  Governor o f  New York 
when c o n s id e r in g  t h e i r  MBCDL e s t im a te d  a c tu a l  r e t a i l  c o s t  to  be 2 c e n ts  
p e r  c o n t a i n e r . B a s e d  on t h a t  s tudy  th e  r e t a i l  margin i n  Michigan i s  
no t s u f f i c i e n t  t o  m eet t h e  a d d i t i o n a l  h a n d l i n g  c o s t s  im posed  by t h e  
MBCDL and b e e r  s a l e s  m ust be c o n s i d e r e d  a  l o s s  i tem  su p p o rted  by th e  

s a le  o f  o th e r  i te m s .
T h e re  a r e  numerous p e c u l i a r i t i e s  i n  p r i c in g  b e e r  in  Michigan which 

make i t  o f  l im i t e d  use in  p r e d i c t i n g  t h e  e f f e c t  o f  MBCDL on p r i c e s  i n  
o t h e r  s t a t e s  o r  n a t i o n a l l y .  The Michigan p a t t e r n  needs to  be fo llow ed  

f u r t h e r  and e i t h e r  v e r i f i e d  o r  shown t o  be an anomaly i n  comparison w ith  
o th e r  d e p o s i t  s t a t e s .

■C.PllSju9lgng
S u p e r m a r k e t  p r i c e s  w e re  s u rv e y e d  a t  a l l  t h r e e  l e v e l s  o f  t h e  

d i s t r i b u t i o n  system  d u r i n g  t h e  t h r e e  y e a r s  p r e c e d i n g  and f i v e  y e a r s  
f o l l o w i n g  im p le m e n ta t i o n  o f  t h e  MBCDL (1976-1983). The sample p r i c e s  
w e re  f o r  t h r e e  b r a n d s  o f  premium p r i c e d  b e e r .  Premium b e e r  h a d  a 
75 p e rc e n t  m arket sh a re  in  th e  y e a r s  fo l lo w in g  th e  MBCDL.

A f te r  fo l lo w in g  n a t io n a l  t r e n d s  d u r in g  th e  th r e e  y e a r s  p r i o r  t o  th e  
MBCDL, w h o l e s a l e  and r e t a i l  p r i c e s  advanced r a p i d l y  i n  1979 and 1980. 
W holesale p r i c e s  were th e  c o n s ta n t  f o r  1981 and 1982, b e fo re  p a s s i n g  on 
a l a r g e  p r i c e  i n c r e a s e  from  brew ers  i n  1983. R e t a i l  p r i c e s  have been 
c o n s ta n t  o r  f a l l i n g  s in c e  1981. R e t a i l  p r i c e s  a b s o r b e d  t h e  1983 p r i c e  
i n c r e a s e .

D ock p r i c e s  a t  t h e  b r e w e r  i n c r e a s e d  a t  t h e  same r a t e  a s  t h e  

n a t io n a l  Producer P r ic e  Index f o r  b ee r  d u r in g  th e  t h r e e  y e a r s  b e fo re  and 
f i r s t  y e a r  a f t e r  th e  MBCDL. In  the  l a s t  fo u r  y e a r s  th e y  have in c re a s e d  
l e s s  than  th e  n a t io n a l  index  in  s p i t e  o f  a  m ajor p r ic e  in c r e a s e  i n  1983*
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T h i s  p a t t e r n  o f  s m a l l e r  "brew er dock p r i c e s  h a s  b e en  e x p e r i e n c e d  
throughout th e  N o r th -C e n tra l  re g io n  o f  the  coun try  and i s  p r o b a b l y  n o t  
r e l a t e d  to  th e  M ic h ig a n  MBCDL. B rew er dock p r i c e s  f o r  t h e  v a r io u s  

brands i n  any p r i c e  c l a s s  w ere  fo u n d  to  v a r y ,  w i t h i n  a s m a l l  r a n g e .  
W h o le sa le  p r i c e s  f o r  b e e r  w ere  i d e n t i c a l  f o r  a l l  brands i n  each p r i c e  
l i n e  w ith  few e x c e p t io n s .  R e t a i l  s u p e r m a r k e t  p r i c e s  w ere  w i t h i n  two 
p e rc en t  of each o th e r  f o r  th e  p r i c e  o f  premium b e e r  and, w i th in  a s t o r e ,  
brands in  each p r i c e  l i n e  were s i m i l a r l y  p r ic e d .

The r e t a i l  m a rg in  i n  r e a l  ( d e f l a t e d  d o l l a r )  terms was 30 p e r c e n t  
lower i n  1983 than  i n  1976* This means t h a t  r e t a i l e r s  had  30 p e r c e n t  
l e s s  money to  c o v e r  t h e  a d d i t i o n a l  b u rd e n s  p l a c e d  upon  them by th e  

MBCDL. The w ho lesa le  m argin was up  31 p e r c e n t  i n  r e a l  te rm s  f o r  t h e  
same p e r io d .

An e s t i m a t e  o f  t h e  am ount o f  money consumers p a id  i n  h ig h e r  b e e r  
p r i c e s  due to  th e  MBCDL was m ade. B etw een 54 and 74 m i l l i o n  d o l l a r s  

w ere  s p e n t  d u ring  each o f  th e  f i r s t  t h r e e  y e a r s  due to  p r i c e s  i n  excess  
o f  those  p re d ic te d  by n a t i o n a l  b e e r  p r i c e  change. This was b e tw e e n  2 .7  
and 3*8 c e n ts  p e r  c o n ta in e r  f o r  th e  th r e e  y e a r s .  P r e d ic te d  p r i c e s  based 
on n a t io n a l  t r e n d s  (CPI) have reached  a p p r o x im a te ly  t h e  same l e v e l  a s  
a c tu a l  Michigan superm arket b e e r  p r i c e s  d u rin g  1982 and 1983'.

Extreme c a u t i o n  m ust be  u s e d  i n  e x t r a p o l a t i n g  t h e s e  r e s u l t s  t o  
o t h e r  s t a t e s  o r  n a t i o n a l l y  w i th o u t  f u r t h e r  v e r i f i c a t i o n .  The r e l a t i v e  
d e c l in e  i n  the  r e t a i l  p r i c e  o f  b e e r  i n  M ich ig an  d u r i n g  t h e  l a s t  two 
y e a r s  h a s  come from  two d i s t i n c t  s o u rc e s .  One i s  th e  r e d u c t io n  i n  th e  
r e t a i l  margin which o ccu rred  i n  1982 a t  th e  time b e e r  p r i c e  a d v e r t i s i n g  
was a l lo w e d  i n  M ichigan. The second i s  th e  co m p eti t iv e  s i t u a t i o n  among 
l a r g e  brewers which has d e v e lo p e d  i n  t h e  N o r t h - C e n t r a l  r e g i o n  o f  t h e  

c o u n t r y  s in c e  1980. Brewer p r i c e  in c r e a s e s  i n  a l l  o f th e  N o r th -C e n tra l  
S ta t e s  have been below th e  n a t i o n a l  average  in c re a s e s  i n  r e c e n t  y e a r s .
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CHAPTER IV

Summary, C o nclus ions , P o l icy  Recommendations

T h is  r e s e a rc h  p r o j e c t  an a ly sed  t h e  e f f e c t  o f  a  p u b l i c  p o l ic y ,  th e  

M ic h ig a n  M an d a to ry  B e v e ra g e  C o n t a i n e r  D e p o s i t  Law (MBCDL) o n  f i v e  

c h a r a c t e r i s t i c s  o f  t h e  m a rk e t  f o r  b e v e r a g e s .  These w ere :  ( 1 ) t o t a l

in d u s t r y  s a l e s ,  ( 2 ) b o rd e r  a r e a  s a l e s ,  ( 3 ) package mix, (4 ) d i s t r i b u t i o n  

s y s te m s  e n e r g y  u s e ,  and (5 )  p r o d u c t  p r i c e s .  The b e e r  i n d u s t r y  was 

s e le c te d  f o r  s tudy  because  com prehensive d a t a  f o r  s a l e s  and c o n t a i n e r  

ty p e s  were a v a i l a b l e  from th e  Michigan L iquor C o n tro l  Commission.

Because o th e r  changes were t a k in g  p la c e  a t  th e  t im e  t h e  MBCDL was 

b e in g  im p le m e n te d ,  s e v e r a l  key v a r i a b l e s  were e x p l i c i t l y  analyzed  t o  

s e p a ra te  t h e i r  e f f e c t  from t h a t  o f  t h e  MBCDL. T hese  i n c l u d e  a n o t h e r  

p u b l i c  p o l i c y  measure ( r a i s i n g  th e  l e g a l  d r in k in g  a g e ) ,  p lu s  changes i n  

economic, p o p u la t io n ,  and p r i c e  v a r i a b l e s .

F ive  m ajor f i n d i n g s  can be a t t r i b u t e d  t o  th e  MBCDL.

1) The vo lum e o f  b e e r  s o l d  i n  Michigan dropped a f t e r  th e  

MBCDL. A d e c l i n e  o f  b e t w e e n  3 4 5 , 0 0 0  b a r r e l s  a n d

4 8 5 ,0 0 0  b a r r e l s  p e r  y e a r  was a t t r i b u t e d  t o  th e  MBCDL 

( T a b l e s  4 and  6 ) .  T h i s  am o u n ts  t o  b e tw e e n  5 an d  7 

p e r c e n t  o f  a n n u a l  s a l e s ,  based  on volume. The number 

o f  packages s o ld  d e c l in e d  even more th a n  t o t a l  vo lum e 

-17  p e rc e n t  from 1978 to  1982 (T ab le  10).
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2) P a c k a g e d  b e e r  s a l e s  I n  c o u n t i e s  l o c a t e d  a l o n g  

M ich ig an 's  s o u th e rn  b o rd e r  d e c l in e d  by a p p r o x im a te ly  9 

p e r c e n t  m ore th a n  packaged  s a l e s  d e c l in e d  i n  th e  r e s t  

o f  th e  s t a t e  d u r in g  th e  y e a r s  1977-1980 (T able  8 ) .

3) T h e  p a c k a g e  m ix  i n  t h e  M i c h i g a n  m a r k e t  s h i f t e d  

d r a m a t ic a l ly  w ith  im p le m e n ta t i o n  o f  t h e  MBCDL. Cans 

d r o p p e d  f r o m  a b o u t  70 p e r c e n t  o f  t h e  m a rk e t  t o  39 

p e rc e n t  th e  f i r s t  y e a r ,  but in c r e a s e d  to  47 p e r c e n t  by 

1982. The 1 9 > t r i p  r e f i l l a b l e  b o t t l e  i n i t i a l l y  went 

from 10 to  30 p e rc e n t  market s h a r e ,  bu t has  now s l i p p e d  

t o  20 p e r c e n t .  N o n - r e f i l l a b l e  b o t t l e s  have remained 

rem arkab ly  s te a d y  a t  a ro u n d  20 p e r c e n t  o f  t h e  m a rk e t  

and a  new, 4 - t r i p  b o t t l e  has cap tu red  about 12 p e rc e n t  

o f  th e  m arket (F ig u re  16 and T ab le  10).

4) T he  r a t e  o f  e n e r g y  c o n s u m p t i o n  i n  t h e  t o t a l  b e e r  

d e l i v e r y  system  d ropped  by 38 p e r c e n t  a s  a  r e s u l t  o f  

th e  MBCDL and th e  r e s u l t i n g  package mix (F ig u re  17).

5) The p r i c e  t o  consumers o f  t h e  MBCDL was e s t im a te d  a t  3 

c e n ts  per  c o n ta in e r  f o r  b o t t l e s  and 4 .5  c e n t s  f o r  c a n s  

d u r i n g  t h e  f i r s t  t h r e e  y e a r s  a f t e r  im p lem en ta tion . In  

t h e  l a s t  two y e a r s  n a t io n a l  a v e ra g e  p r i c e  l e v e l s  have  

a lm o s t  c a u g h t  up w ith  Michigan superm arket b e e r  p r i c e s  

(T ab les  13 and 14, F ig u re s  18 t h r o u g h  23 and A p pend ix  

V).
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Two f in d in g s  were r e l a t e d  t o  th e  change in  th e  l e g a l  d r in k in g  age.

1) L o w erin g  t h e  minimum d r in k in g  age from 21 t o  18 y e a rs

i n  1972 c a u s e d  b e e r  s a l e s  i n  t h e  s o u t h e r n  b o r d e r

c o u n t i e s  o f  Michigan to  r i s e  by 7 p e rc e n t  more than  th e

r e s t  o f  th e  s t a t e  (T ab le  9)«

«r

2) R a is in g  th e  minimum d r in k in g  age from 18 to  21 y e a r s  o f  

a g e  i n  1978 w as  e s t i m a t e d  t o  h a v e  r e d u c e d  b e e r  

c o n su m p t io n  th r o u g h o u t  Michigan by between 50 ,000  and

95,000 b a r r e l s  pe r  y e a r  ( o r  a b o u t  1 p e r c e n t  o f  t o t a l  

s a l e s  — T able  8 ) .

Some p o t e n t i a l  e f f e c t s  o f  th e  MBCDL not analyzed  a r e  i t s  im pact on 

l i t t e r ,  s o l i d  w a s te ,  employment, b e v e r a g e  s y s te m  c o s t s ,  and  t h e  s o f t  

d r in k  in d u s t r y .

gp.nsl Asians

The M ic h ig a n  MBCDL had  a  c l e a r l y  n e g a t iv e  e f f e c t  on the  demand 

f o r  b e e r .  Demand models developed f o r  Michigan e s t im a te d  t h a t  e f f e c t  a t  

b e tw ee n  3 4 5 ,0 0 0  and 4 8 5 ,0 0 0  b a r r e l s  f o r  each o f  t h e  f i v e  y e a r s .  Th is  

e s t im a te  h e ld  f o r  demand m o d e ls  b a se d  on v a r i a b l e s  w i th in  Michigan and 

f o r  models where M ichigan s a l e s  were compared w ith  o t h e r  s t a t e s  i n  t h e  

N o r t h - C e n t r a l  Census Region. The e f f e c t  o f  th e  MBCDL was modeled u s in g  

a  b in a ry  v a r i a b l e .  T h is  meant t h a t  th e  num erous c o n t r i b u t i n g  f a c t o r s  

su ch  a s  p e r c e i v e d  consumer inconven ience  i n  r e tu r n i n g  c o n ta i n e r s ,  l a c k
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o f  d e s i r e d  p r o d u c t - p a c k a g e  a s s o r t m e n t  i n  r e t a i l  s t o r e s ,  and changing 

consumer h a b i t s  were ag g reg a ted  i n t o  one v a r i a b le  (a long  w ith  a l l  o t h e r  

changes in  th e  environm ent o c c u r r in g  a t  about th e  same t im e ) .

A h i g h l y  s i g n i f i c a n t  b o r d e r  e f f e c t  was found along  th e  s t a t e ' s  

s o u t h e r n  b o r d e r .  A 9 p e r c e n t  d e c l i n e  i n  s a l e s  re m a in e d  i n  b o r d e r  

c o u n t i e s  a f t e r  a d ju s t in g  f o r  bo th  th e  g en e ra l  s ta te w id e  d e c l in e  and th e  

e s t im a ted  e f f e c t  o f  r a i s i n g  th e  l e g a l  minimum d r in k in g  age i n  M ic h ig a n .  

The d i s lo c a t io n  o f  s a l e s  a c r o s s  t h e  b o r d e r  was s i m i l a r  i n  r e l a t i v e  

terms in  both  u rban  and r u r a l  c o u n t ie s .  A s p e c i a l  a d j u s t m e n t  f o r  t h e  

change in  th e  minimum l e g a l  d r in k in g  age was re q u ire d  to  account f o r  th e  

o u t - o f - s t a t e  18 t o  20 y e a r  o l d s  who had  c r e a t e d  a p o s i t i v e  b o r d e r  

e f f e c t  i n  t h e s e  same c o u n t i e s  d u r in g  th e  y e a r s  1972 th rough  1978 when 

they  could c ro s s  th e  b o rd e r  i n t o  Michigan and purchase  b e e r  l e g a l l y .

The th eo ry  u n d e r ly in g  even th e  most r e c e n t  government a n a ly s i s  o f  

MBCDL p o l i c i e s ,  based on th e  s t a t e s '  e x p e r i e n c e ,  i n c l u d i n g  M ic h ig a n ,  

p re d ic te d  t h a t  demand would rem ain c o n s ta n t  f o r  one y e a r  and then  resume 

th e  p r e v i o u s l y  e s t a b l i s h e d  g ro w th  t r e n d .  T h is  a s s u m p t io n  r e q u i r e s  

c a r e f u l  re exam ina tion  based on th e  r e s u l t s  o f  th e  p re s e n t  s tu d y .

Draught b e e r  s a l e s  i n c r e a s e d  s i g n i f i c a n t l y  a s  a  r e s u l t  o f th e  

MBCDL. There was a s u b s t i t u t i o n  o f  d r a u g h t  b e e r  f o r  p a c k a g e d  b e e r ,

e s p e c i a l l y  i n  t h e  o n - p r e m is e  m a r k e t .  A lth o u g h  o n -p rem ise  s a l e s  a re  

exempt from r e q u i r in g  c o n ta in e r  d e p o s i t s  from  c o n su m e rs ,  t h e y  a r e  n o t  

e x e m p t  f r o m  p a y i n g  d e p o s i t s  to  w h o l e s a l e r s  f o r  t h e i r  p u r c h a s e s .  

Consequently, t h e s e  c o n t a i n e r s  must a l s o  be c o l l e c t e d  and  s t o r e d  by 

r e t a i l e r s  f o r  r e t u r n  o f  t h e  d e p o s i t s  from w h o le sa le rs .  The r e t r i e v a l  

and e s p e c ia l l y  s to ra g e  o f  empty c o n t a i n e r s  i s  m in im ized  w i t h  d r a u g h t  

b a r r e l s .  Some s u b s t i t u t i o n  o f  d r a u g h t  f o r  p ack ag ed  b e e r  h a s  a l s o  

o ccu rred  i n  th e  o f f -p re m ise  m arket.
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A ll o f  t h e  d e c l i n e  i n  b e e r  s a l e s  f o l l o w i n g  th e  Michigan MBCDL 

cane from packaged b e e r  s a l e s ,  more s p e c i f i c a l l y ,  t h e  d e c l i n e  i n  can  

s a l e s  a c c o u n te d  f o r  t h e  t o t a l  d e c l i n e .  There was an immediate s h i f t  

away from cans  in  th e  m arke t. P a r t  o f  t h i s  s h i f t  i s  a t t r i b u t e d  t o  what 

can be c a l l e d  a "v o lu n ta ry  s h i f t "  in  consumer demand. T h is  in c lu d e s  th e  

s h i f t  t o  b o t t l e s  by consumers who though t t h a t  can s  w ere  banned , by t h e  

MBCDL, and o t h e r s  who sw itched  t o  b o t t l e s  a s  th e y  p e rce iv ed  t h i s  to  be 

th e  s p i r i t  o f  th e  la w ;  i . e .  a  " b o t t l e  b i l l . "  S t i l l  o t h e r s  c o u ld  be 

c a l l e d  " i n v o l u n t a r y  a d a p t e r s , "  who sw itched  t h e i r  p u rc h a se s  e i t h e r  to  

b o t t l e s  o r  away from b e e r  when they  found b ee r  i n  c a n s ,  and e s p e c i a l l y  

i n  s i x - p a c k s  o f  c a n s ,  no l o n g e r  s t o c k e d  on t h e i r  r e t a i l e r ' s  sh e lv e s .  

Given t h a t  th e  m arket sh a re  o f  packaged b ee r  in  cans was o v e r  70 p e rc en t  

p r i o r  t o  t h e  MBCDL, and t h a t  a lm o s t  a l l  r e f i l l a b l e  b o t t l e  s a l e s  were 

s o ld  i n  t h e  o n - p r e m is e  m a r k e t ,  c a n s  e a s i l y  c o m p r is e d  80 p e r c e n t  o f  

o f f - p r e m i s e  s a l e s .  The t o t a l  d isap p ea ran ce  o f  cans  from r e t a i l  s t o r e s  

was not an i s o l a t e d  o ccu r ren c e  when th e  law to o k  e f f e c t .  S e v e ra l  o f  th e  

l a r g e  su p e rm ark e t  c h a in s  removed cans , w h ile  o th e r  c h a in s  chose chose a 

l e s s  r a d i c a l  approach o f  e l im in a t in g  s ix -p a c k s ,  bu t c o n t in u in g  t o  s t o c k  

a l i m i t e d  a s s o r t m e n t  o f  1 2 -p a c k  p a c k a g e s  o f  c a n s  w h ich  th e y  p laced  

in c o n v e n ie n t ly  on a  h ig h  s h e l f  t o  minimize s a l e s .

Convenience s t o r e s  c o n t in u e d  t o  s to c k  t h e i r  p re - la w  package mix. 

Even t h i s  may h av e  i m p a c t e d  o n  c o n s u m e r  a t t i t u d e s  t o w a r d  c a n s .  

C onsum ers fo u n d  t h a t  when r e t u r n i n g  t h e i r  empty cans  f o r  re fund  many 

s t o r e s ,  th o s e  d i s c o n t in u in g  can s a l e s ,  would no t re fu n d  cans o f  even th e  

m ost w id e ly  s o l d  b r a n d s ,  w hich  they  so ld  i n  b o t t l e s .  A f te r  about one 

y e a r  r e t a i l e r  a t t i t u d e s  toward a c c e p t in g  r e t u r n s  changed tow ard  v ie w in g  

them a s  a c u s to m e r  s e r v i c e  i n s t e a d  o f  a  nu isance  and a d d i t i o n a l  c o s t .
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Seeking c o m p e t i t iv e  adv an tag e , some r e t a i l e r s  began a c c e p t in g  f o r  re fu n d  

any c o n t a i n e r ,  r e g a r d l e s s  o f  w hether they  so ld  t h a t  type  o f  package or 

even t h a t  brand . Many r e t a i l e r s  th en  began to  s e l l  th e  p ro d u c t  i n  c a n s  

a s  w e l l  a s  re fu n d in g  th e  empty c o n ta in e r s .  Cans have re g a in e d  a  p o r t i o n  

o f  t h e i r  market sh a re  and a re  now w ide ly  s o ld  and re fu n d e d .

One t r u l y  u n ex p ec ted  f in d in g  co n ce rn in g  th e  Michigan package mix 

was t h a t  r e f i l l a b l e  b o t t l e s  d id  n o t  c a p tu re  a  l a r g e r  m arket s h a r e .  They 

d i d  i n c r e a s e  fro m  10 ^ o  30 p e r c e n t  o f  t h e  m a rk e t  i n  1979* b u t  t h e  

n o n - r e f i l l a b l e  b o t t l e  had an a lm ost eq u a l  sh a re .  The two t i e r e d  5 c e n t  

and 10 c e n t  d e p o s i t  d o e s  n o t  a p p e a r  e f f e c t i v e  i n  d i r e c t i n g  consumer 

cho ice  tow ard  th e  purchase  o f  " g e n e r ic "  r e f i l l a b l e  b o t t l e s .  I n  1982 th e  

1 9 - t r i p  r e f i l l a b l e  had o n ly  a 19 p e rc e n t  m arket s h a re .

Much o f  th e  r e s e a r c h  i n t o  th e  e f f e c t s  o f  MBCDL p o l ic y  has assumed 

t h a t  th e  n o n - r e f i l l a b l e  b o t t l e  w i l l  d i s a p p e a r  from th e  m a r k e tp la c e  a s  a 

r e s u l t  o f  th e  l e g i s l a t i o n .  That assum ption  i s  c l e a r l y  n o t  su p p o rted  by 

th e  c u r r e n t  r e s e a r c h .  The n o n - r e f i l l a b l e  b o t t l e  market s h a re  i n c r e a s e d  

f o l l o w i n g  t h e  M ich ig an  MBCDL. F iv e  y e a r s  l a t e r  i t  w as b a c k  t o  t h e  

pre-MBCDL l e v e l .  The r e c e n t  i n t r o d u c t i o n  o f  t h e  4 - t r i p  r e f i l l a b l e  

b o t t l e  h a s  c a p t u r e d  m a rk e t  s h a r e  from both th e  n o n - r e f i l l a b l e  and th e  

19-t r i p  r e f i l l a b l e  b o t t l e s .

Beer i s  a  h i g h l y  d i f f e r i e n t i a t e d  p r o d u c t .  Consumers purchase  

t h i s  p ro d u c t  p r im a r i ly  a c c o rd in g  t o  brand p re fe re n c e .  They a l s o  c h o o se  

between p u rch as in g  b o t t l e s  and cans . Only one type o f  b o t t l e  i s  o f f e r e d  

i n  a  r e t a i l  o u t l e t  f o r  each  brand w ith  very  few e x c e p t i o n s .  The c h o ic e  

among th e  v a r io u s  b o t t l e  o p t io n s ,  1 9 - t r i p ,  4 - t r i p  and n o n - r e f i l l a b l e ,  i s  

made by th e  m an u fa c tu re r ,  n o t th e  consumer. The im p o s i t io n  o f  a  5 o r  10 

c e n t  d e p o s i t  req u irem en t does no t appear t o  be th e  major d e te rm in a n t  i n
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th e  cho ice  o f  b o t t l e  t y p e  by t h e  b r e w e r .  The s w i t c h  i n  M ich ig an  by 

A n h e u se r -B u s c h  from  a 5 c e n t  1 9 - t r i p  r e f i l l a b l e  t o  a  10 c e n t  4 - t r i p  

r e f i l l a b l e  and by S c h l i t z  from a 5 c en t  1 9 - t r i p  r e f i l l a b l e  t o  a 1 0 c e n t  

n o n - r e f i l l a b l e  i l l u s t r a t e  t h i s  p o in t .

Energy consumption i n  t h e  b e v e r a g e  d e l i v e r y  system .was expec ted  

t o  d e c l in e  under th e  MBCDL, and i t  d i d .  The d e c l i n e  w as r e l a t i v e l y  

i n s e n s i t i v e  to  t h e  assum ed  r e t u r n  r a t e  w i t h i n  t h e  r a n g e  c o n s id e r e d  

r e l e v a n t  to  M ichigan, 90 to  96 p e rc e n t .  The 1 9 - t r i p  r e f i l l a b l e  was t h e  

l e a s t  e n e r g y  i n t e n s i v e  c o n t a i n e r .  H ow ever, when t h e  p a c k a g e s  were 

a g g reg a ted  i n to  j u s t  two c a t a g o r i e s ,  b o t t l e s  and c an s ,  cans proved t o  be 

l e s s  e n e r g y  i n t e n s i v e  th a n  b o t t l e s .  T h is  was because both  th e  4 - t r i p  

r e f i l l a b l e  and n o n - r e f i l l a b l e  b o t t l e s  consume more s y s te m s  e n e r g y  th a n  

alum inum  c a n s ,  when most o f  th e  cans  a r e  r e c y c le d .  Most o f  th e  energy 

sa v in g s  i s  in  non -pe tro leum  based f u e l s  and  m ost s a v i n g s  a r e  r e a l i z e d  

o u ts id e  o f  Michigan.

C urren t MBCDL th e o ry  could  e x p la in  t h a t  c o n s u m e r  b e e r  p r i c e s  

r o s e ,  rem ained c o n s ta n t  o r  d e c l in e d  r e l a t i v e  t o  n a t i o n a l  p r i c e  l e v e l s  

a f t e r  im p l e m e n t a t i o n  o f  t h e  l a w .  H owever, in  Michigan p r i c e s  f i r s t  

in c re a s e d  r a p i d l y  and th e n ,  a f t e r  s e v e r a l  y e a r s ,  n a t i o n a l l y  p r e d i c t e d  

l e v e l s  c a u g h t  up t o  a c t u a l  s u p e r m a r k e t  p r i c e s .  T h i s  r e q u i r e s  c lo se  

a n a l y s i s .  S t a r t i n g  from th e  b a s e ,  o r  F .O .B .  p r i c e  t h e  t r e n d  i s  c l e a r  

f o r  both b o t t l e s  and c an s .  Brewer p r i c e s  i n  Michigan have no t in c re a s e d  

as  f a s t  as th e  n a t i o n a l  a v e rag e .  With b o t t l 'e s  i t  c o u ld  be a r g u e d  t h a t  

t h e  b re w e r  h a s ,  i n  f a c t ,  r e a l i z e d  package c o s t  s av in g s  which a re  be ing  

passed  on i n  th e  system . T h is  i s  a  weak e x p la n a t io n  as M i l l e r  ( in c lu d e d  

a s  one o f  two b rew ers  i n  th e  p r i c e  su rvey )  d id  no t sw itch  t o  r e f i l l a b l e  

b o t t l e s  f o r  the  o f f - p r e m i s e  m a rk e t  i n  M ic h ig a n ,  w h ich  i s  a  r e q u i r e d
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c o n d i t i o n  f o r  th e  package c o s t  sav ings  h y p o th e s i s  t o  h o ld .  There i s  no 

c o s t  sav in g s  e x p la n a t io n  f o r  can p r i c e s  and th e  p r i c e  d e c l i n e  f o r  c a n s  

was e v e n  g r e a t e r  t h a n  f o r  b o t t l e s .  A number o f  in d u s t r y  a n a l y s t s  have 

p o in te d  to  i n t e n s e  c o m p e t i t io n  among n a t io n a l  b rew ers  o f  premium b ee r  in  

t h e  m id w e s t .  As th e  "baby boom" p o r t i o n  o f  th e  p o p u la t io n  m atu red , th e  

d r in k in g  p o p u la t io n  q u i t  growing and th e  n a tu re  o f  c o m p e t i t i o n  chan g ed  

from in c r e a s in g  th e  t o t a l  market to  i n c r e a s in g  in d iv id u a l  m arket s h a re s .  

A q u i s i t io n s  i n t e n s i f i e d  c o m p e t i t io n  i n  t h i s  re g io n  o f  th e  c o u n t r y .  The 

in c r e a s e  i n  brew er p r i c e s  s in c e  1980 has been below th e  n a t io n a l  average  

th roughou t th e  N o r th -C e n tra l  Region.

At th e  w h o lesa le  and r e t a i l  l e v e l s  i n  th e  d i s t r i b u t i o n  system th e  

r e l a t i v e  p r i c e  index r a t i o s ,  showing t h e  r e l a t i v e  c h an g e  i n  o p e r a t i n g  

m a r g in s  o v e r  t i m e ,  r e f l e c t  r e a l  c h a n g e s  i n  th e  r e v e n u e s - l e s s - c o s t  o f  

g o o d s  s o l d .  The r e l a t i v e  w h o le s a l e  p r i c e  i n d e x  r a t i o  f o r  b e e r  i n  

b o t t l e s  i n c r e a s e d  s h a r p l y  i n  1979 and 1980 and h a s  rem ained a t  t h a t  

h ig h e r  l e v e l  s in c e  th en . T h is  s u p p o r t s  t h e  t h e o r y  t h a t  p r i c e s  w ould  

r i s e  a s  w h o l e s a l e r s  e x p e r i e n c e d  i n c r e a s e d  h a n d l i n g  and d i s t r i b u t i o n  

c o s t s  f o r  an a l l  r e tu r n a b le  s y s te m .  A s w i t c h  t o  more b o t t l e s  i n  t h e  

package mix r e q u i r e s  a d d i t i o n a l  t r a n s p o r t  equipment and s to r a g e  space as 

b o t t l e  packages a r e  l a r g e r  and h e a v ie r  t h a n  c a n s .  The s c r a p  v a lu e  o f  

g l a s s  c u l l e t  am oun ts  t o  a b o u t  one h a l f  c en t  pe r  b o t t l e  and i s  ro u g h ly  

h a l f  th e  va lu e  o f  cans . The r e l a t i v e  w h o l e s a l e  p r i c e  i n d e x  r a t i o  f o r  

b e e r  i n  c a n s  d e v e lo p e d  s i m i l a r l y  t o  t h a t  f o r  b o t t l e s .  The a d d i t i o n a l  

c o s t s  f o r  th e  v i r t u a l l y  a l l  aluminum can  r e t u r n s  a r e  s u r e l y  b e in g  met 

t h r o u g h  t h e  s a l e  o f  s c r a p  aluminum and r e t e n t i o n  o f  any unclaim ed can 

d e p o s i t s .  I t  a p p ea rs  t h a t  can  p r i c e s  e x h i b i t  w hat i s  c a l l e d  " s t i c k y  

p r i c e s  on th e  downside" common to  s i t u a t i o n s  w ith  few c o m p e t i to rs  on the
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supply  s id e  (u s u a l ly  th r e e  t o  f i v e  w h o le sa le r s  i n  any  m a rk e t  a r e a )  and 

many p u rc h a se rs  on th e  demand s id e .

R e t a i l  m argins in c r e a s e d  i n i t i a l l y ,  bu t have r e g re s s e d  d u r in g  th e  

p a s t  two y e a r s  b a ck  t o  pre-MBCDL l e v e l s  i n  s u p e r m a r k e t s .  T h e re  i s  

a d e q u a t e  d o c u m e n ta t io n  o f  a d d i t i o n a l  c o s t s  f o r  r e t a i l e r s  i n  h a n d l in g  

mandatory r e t u r n s  to  conclude t h a t  e i t h e r  th e  c u r r e n t  r e t a i l  m a rg in  i s  

n o t  c o v e r i n g  c o s t s  o r  t h a t  the  i n i t i a l  assum ption  o f  a  m ature  beverage 

i n d u s t r y  i n  y e a r s  p r i o r  t o  th e  M ic h ig a n  MBCDL w as i n v a l i d .  R e t a i l  

s u p e r m a r k e t s  a r e  c o n s id e re d  t o  be v e ry  c o m p e t i t iv e .  Most s t a t e s  hav ing  

a MBCDL compensate r e t a i l e r s  a t  l e a s t  1 c en t  per c o n ta in e r  a s  a  h an d l in g  

f e e ,  and some s t u d i e s  h a v e  p la c e d  t h e  c o s t  to  r e t a i l e r s  a t  n e a r ly  two 

c e n t s  p e r  c o n t a i n e r .  To t h e  e x t e n t  t h a t  a c t u a l  m a rg in - s  a r e  n o t  

s u f f i c i e n t  t o  m eet r e t a i l  c o s t s  i n c l u d i n g  t h e  c o s t s  a s s o c i a t e d  w ith  

c o n ta in e r  r e t u r n s ,  b e e r  s a l e s  must be co n s id e re d  a  l o s s  i t e m  s u p p o r t e d  

by th e  s a l e  o f  o th e r  p ro d u c ts .

There a re  p e c u l i a r i t i e s  i n  th e  p r i c i n g  o f  b ee r  in  M ichigan. This  

makes th e  M ichigan e x p e r ie n c e  o f  l im i t e d  u se  in  p r e d i c t i n g  th e  e f f e c t  o f  

a MBCDL on b e v e r a g e  p r i c e s  i n  o t h e r  s t a t e s  or n a t i o n a l l y .  U n t i l  th e  

seeming anom olies a r e  e i t h e r  e x p l a i n e d  o r  v e r i f i e d  i n  o t h e r  d e p o s i t  

s t a t e s ,  g e n e ra l  c o n c lu s io n s  should  n o t  be drawn.

I t  was n e ce ssa ry  t o  m odel t h e  e f f e c t  on b e e r  s a l e s  o f  changing 

th e  l e g a l  minimum d r in k in g  age in  Michigan t o  i s o l a t e  i t  from th e  e f f e c t  

due t o  t h e  MBCDL. C h an g in g  t h e  minimum le g a l  d r in k in g  age between 18 

and 21 had r e l a t i v e l y  l i t t l e  e f f e c t  on t h e  t r e n d  i n  a g g r e g a t e  b ee r  

s a l e s .  T h is  was no t th e  ex p ec ted  r e s u l t .  However, I l l i n o i s  p r o v i d e s  a  

p a r a l l e l  c a s e .  The minimum l e g a l  d r in k in g  age was r a i s e d  i n  I l l i n o i s  

f ro m  19 t o  21 a  y e a r  a f t e r  M ich ig an  a n d  y e t  I l l i n o i s  b e e r  s a l e s
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c o n t in u e d  t o  i n c r e a s e  f o r  t h e  nex t two y e a r s .  T h e re fo re ,  th e  r e s u l t s  

o b ta in e d  in  Michigan may be c o r r e c t .  E i th e r  th e  e f f e c t  o f  c h a n g in g  th e  

l e g a l  d r i n k i n g  age  i s  s m a l l ,  o r  th e  e f f e c t  may be g rad u a l  which would 

n o t  be c o r r e c t l y  modeled u s in g  a  b in a ry  v a r i a b l e .

L im i ta t io n s

The l a r g e s t  l i m i t a t i o n  o f  t h e  s t u d y  i s  t h a t  o n ly  b e e r  was 

co n s id e red . The s o f t  d r in k  in d u s t r y  h a s  as  l a r g e  a  volume a s  t h e  b e e r .  

U n f o r t u n a t e l y  t h e  d a t a  a r e  n o t  a v a i l a b l e  to  conduct a  d e t a i l e d  s tu d y .  

To s im p ly  a d v i s e  t h e  r e a d e r  t o  m u l t i p l y  a l l  e f f e c t s  by tw o  i s  a n  

u n s a t i s f a c t o r y  a n sw er  t o  t h e  q u e s t io n  o f  t o t a l  e f f e c t s  o f  th e  p o l ic y .  

Y et, no b e t t e r  answer can  be d e r iv e d  from th e  p re s e n t  s tu d y .

There a r e  num erous problems in v o lv e d  w ith  r e s e a rc h  in  th e  s o c ia l  

s c ie n c e s .  I t  i s  never  p o s s i b l e  t o  c o n t r o l  t h e  u n i v e r s e  so  t h a t  j u s t  

th o s e  v a r i a b l e s  u n d e r  s tu d y  a re  a llow ed t o  assume n o n -c o n s tan t  v a lu e s .  

At th e  same time as th e  M ich igan  MBCDL to o k  e f f e c t  t h e  minimum l e g a l  

d r i n k i n g  age was r a i s e d  from 18 to  21. The p re s e n t  s tu d y  d e r iv e d  b e s t  

e s t im a te s  f o r  th e  e f f e c t  o f  b o th  p o l i c i e s  on  b e e r  s a l e s .  I m p l i c i t  i n  

t h e  b i n a r y  v a r i a b l e  m o d e l in g  t h e  e f f e c t  o f  t h e  age  c h an g e  i s  t h e  

assum ption t h a t  t h e  e f f e c t  o f  t h e  p o l i c y  on s a l e s  w i l l  be e q u a l  and 

o p p o s i t e  w hen  t h e  a g e  w a s  l o w e r e d  a n d  t h e n  r a i s e d  a g a i n .  T h i s  

assum ption cou ld  no t be checked u s in g  th e  Michigan d a t a .

The e'conomy i n  Michigan i s  more v o l a t i l e  theui i n  many r e g io n s  o f  

t h e  c o u n t r y .  C a rs  d i d  n o t  s e l l  w e l l  d u r i n g  t h e  y e a r s  f o l l o w i n g  

im p le m e n ta t i o n  o f  t h e  MBCDL. Although th o se  two th in g s  a r e  u n r e l a t e d ,  

p e rso n a l  income l e v e l s ,  unem ploym en t, and consum er e x p e c t a t i o n s  a r e  

a f f e c t e d  by t h e  s t a t e  o f  t h e  au tom obile  i n d u s t r y  and th e s e  f a c t o r s  may 

a f f e c t  b e e r  s a l e s  i n  ways o th e r  than  th o se  modeled.
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The p r ic e  the  consumer has paid  fo r  beer under th e  M ichigan MBCDL 

may r e f l e c t  a number o f  c o n d i t io n s  unique t o  Michigan and th e  f a c t  t h a t  

i t  was t h e  f i r s t  i n d u s t r i a l  s t a t e  w ith  a l a r g e  p o p u la t io n  to  adopt such 

a p o l ic y .  Brewer dock p r i c e s  may have been r e s t r a i n e d  i n  M ic h ig a n  due 

t o  s p e c i a l  c o m p e t i t i v e  m o v es  i n  t h e  m id w e s t .  W h o l e s a l e r s ,  w i th  

e x c l u s i v e  t e r r i t o r i e s  and l i m i t e d  num bers  o f  c o m p e t i t o r s  f i t  t h e  

d e s c r i p t i o n  o f  o l i g o p o l i s t s .  P r i c e  t h e o r y  u n d e r  o l i g o p o l i s t i c  

c o n d i t io n s  p r e d i c t s  t h a t  p r i c e s  w i l l  be slow to  respond  t o  p r e s s u r e s  t o  

r e d u c e  p r i c e ,  and t h e  l a c k  o f  knowledge about a d d i t io n a l  c o s t s  imposed 

by th e  MBCDL may have pushed p r i c e s  h ig h e r  than  a t  l e a s t  c o n su m ers  and 

t h e  o t h e r  c h a n n e l  members w ould  hav e  c o n s i d e r e d  j u s t i f i e d .  R e ta i l  

m arg ins  have been so sm all d u r i n g  t h e  l a s t  two y e a r s  t h a t  t h e r e  i s  a 

s t r o n g  p r o b a b i l i t y  t h a t  s u p e r m a r k e t  r e t a i l e r s  a r e  n o t m ee t in g  t h e i r  

t o t a l  c o s t s  on b eer .  The in c lu s io n  o f  r e t a i l  p r i c e s  from o th e r  ty p e s  o f  

s t o r e s  w ould  hav e  made t h e  r e t a i l  p r i c e  d a t a  more r e p r e s e n t a t i v e  of 

M ichigan b e e r  p r i c e s .

P o licy  Recommendations

F o r  M ich ig an  a l l  t h a t  c a n  be  r e a l i s t i c a l l y  s u g g e s t e d  a r e  minor 

ad ju s tm en ts  t o  the  e x i s t i n g  law. The l e g i s l a t i o n  h a s  a  b ro a d  b a se  o f  

p o p u l a r  s u p p o r t  which p re c lu d e s  th e  c o n s id e r a t io n  o f  a l t e r n a t i v e  p o l ic y  

m easures. People f e e l  t h a t  t h e y  a r e  d o in g  so m e th in g  t o  im p ro v e  t h e  

env ironm ent. There i s  th e  a d d i t io n a l  p ro b lem  i n  Michigan o f  r e q u i r in g  

more th a n  a s im ple  m a jo r i ty  v o te  t o  amend t h i s  law because i t  was passed 

by a referendum  v o te .

The c o n t a i n e r  w h ic h  a p p e a r s  t o  h av e  t h e  g r e a t e s t  im pact on the  

env ironm ent, g iven  th e  h igh  r e t u r n  r a t e s ,  i s  th e  n o n - r e f i l l a b l e  b o t t l e .
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The c u r r e n t  t w o - t i e r  s y s te m  o f  d e p o s i t s  i s  c l e a r l y  n o t  i n f l u e n c i n g  

demand s i g n i f i c a n t l y .  The d i f f e r e n c e  i n  refund  v a lu e  s h o u ld  e i t h e r  he 

i n c r e a s e d  u n t i l  t h e  d e s i r e d  e f f e c t  on c o n ta in e r  use  i s  ach iev ed , o r  a 

uniform  d e p o s i t  a t  t h e  lo w e r  l e v e l  s h o u ld  he e f f e c t e d .  T h e re  i s  no 

ev idence  o f  h ig h e r  r e t u r n  r a t e s  f o r  c o n ta in e r s  h e a r in g  th e  h ig h e r  re fund  

v a l u e .  A d o p t in g  a s i n g l e  5 c e n t  d e p o s i t  l e v e l  w o u ld  t r a n s f e r  

a p p r o x i m a t e l y  $1 0  m i l l i o n  hack  t o  consum ers  i n  t h e  fo rm  o f  lo w e r  

d e p o s i t s .  That i s ,  th e  t o t a l  amount o f  money on d e p o s i t  on an  a v e r a g e  

day i n  Michigan would he $10 m i l l i o n  l e s s  i f  a l l  d e p o s i t s  were 5 c e n t s .

The h a n d l i n g  f e e  p a i d  hy w h o l e s a l e r s  t o  r e t a i l e r s  on  a  p e r  

c o n t a i n e r  h a s i s  i n  most MBCDL s t a t e s  would somewhat e q u a l iz e  th e  impact 

o f  the  law on r e t a i l e r s .  Those who r e c e iv e  r e l a t i v e l y  more c o n t a i n e r s  

hack  f o r  r e f u n d  a r e  a t  a  d isad v an tag e  to  th o se  r e c e iv in g  few er re fu n d s  

under th e  c u r r e n t  system  i n  M ichigan. C e r ta in  ty p es  o f  r e t a i l  o u t l e t s ,  

su ch  a s  s u p e r m a r k e t s  and some convenience s t o r e s  r e g u la r ly  re c e iv e  f a r  

g r e a t e r  r e tu r n s  than  o th e r s ,  such as  drug s t o r e s ,  d i s c o u n t  s t o r e s ,  and 

h a r s .  To t h e  e x t e n t  t h a t  t h e s e  t y p e s  o f  s t o r e s  a r e  i n  d i r e c t  

c o m p e t i t io n  w i th  e a c h  o t h e r  t h e  law  may d i s c r i m i n a t e  a g a i n s t  t h o s e  

s t o r e s  which c o n t r ib u te  most towards i t s  e f f e c t iv e n e s s .

The recommendation f o r  l o c a l  and c o u n ty  g o v e rn m e n ts  i s  t h a t  th e y  

r e a l i z e  t h a t  th e  b o rd e r  e f f e c t s  on bo th  s a l e s  p r o j e c t io n s  and p ro v id in g

th e  d e s i r e d  e f f e c t  w i l l  he much g r e a t e r  i n  a sm all  a re a  th a n  i n  a  s t a t e  

t h e  s i z e  o f  M ichigan. F o r  example, th e  Department o f  Defense concluded 

a f t e r  t e s t s  i n  1979 t h a t  m i l i t a r y  b a se s  were n o t  s u f f i c i e n t l y  l a r g e  t o  

e v e n  g e n e r a t e  a m a r k e t  f o r  t h e  e m p ty  n o n - r e f i l l a b l e  c o n t a i n e r s  

c o l l e c t e d .  They r e p o r t e d  l a r g e  d e c r e a s e s  i n  b e v e r a g e  demand on t h e  

b a s e s  t h a t  im p le m e n te d  m an d a to ry  d e p o s i t s .  In  M ichigan th e  im pact on 

b ev erag e  s a l e s  wgs much g r e a t e r  a lo n g  t h e  s o u t h e r n  b o r d e r  t h a n  t h e  

average  in  the  r e s t  o f  th e  s t a t e .
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In  s t a t e s  no t c u r r e n t l y  under MBCDL as w e l l  a s  a t  th e  f e d e r a l  l e v e l  

I t  i s  recommended t h a t  c a r e f u l  c o n s i d e r a t i o n  be  g i v e n  t o  a  number o f  

p o l i c y  a l t e r n a t i v e s  f o r  m e e t in g  th e  d e s i r e d  env ironm en ta l  g o a ls .  The 

1972 EPA s tu d y  probab ly  o f f e r s  th e  b ro a d e s t  approach to  a n a l y s i s  so  f a r .  

The r e s u l t s  o f  t h e  p r e s e n t  s tu d y  c o n f i r m  t h a t  t h e r e  a re  b e n e f i t s  to  

MBCDL. However, the  s tu d y  a l s o  r a i s e s  s e r io u s  q u e s t i o n s  a b o u t  some o f  

t h e  m a jo r  assum ptions  on which th e  p r o je c te d  b e n e f i t s  from t h i s  type of 

p o l ic y  a r e  based . The b e n e f i t s  a re  n o t  c o s t - f r e e ,  as  o f t e n  assumed, and 

a r e a l  q u e s t io n  o f  c o s t  e f f e c t i v e n e s s  can be r a i s e d .

Assuming t h a t  th e  annual c o s t  o f  t h e  MBCDL i n  t h e  fo rm  o f  h i g h e r  

p r i c e s  t o  s o f t  d r i n k  c o n su m e rs  was o n ly  h a l f  o f  w h a t i t  c o s t  b e e r  

consumers (a  c o n se rv a t iv e  assum ption) t h i s  was a  v e ry  ex p en s iv e  p ie ce  o f  

l e g i s l a t i o n .  T h a t  would p la c e  th e  c o s t  a t  a  c o n s e r v a t iv e  $100 m i l l i o n  

d u r in g  each o f  th e  f i r s t  t h r e e  y e a r s .  T h is  i s  ab o u t 20 t im e s  th e  annual 

s t a t e  l i t t e r  p i c k u p  c o s t  and  a b o u t  one h a l f  o f  t h e  t o t a l  c o s t  f o r  

m un ic ip a l  s o l i d  w aste  p ickup  and d i s p o s a l  i n  th e  whole s t a t e .

The recom m enda tions  f o r  th e  beverage  in d u s t r y  a r e  v e ry  d i r e c t .  In  

a su rv ey  conducted i n  1981 a s  background f o r  th e  p re s e n t  s tu d y  t h e r e  was 

a lm o s t  unan im o u s  a g re e m e n t  among brew ers  t h a t  they  would su p p o r t  some 

type  o f  l e g i s l a t i o n  aimed a t  re d u c in g  l i t t e r  and  s o l i d  w a s t e .  At t h e  

same t i m e ,  the  *beer in d u s t r y  i s  a g a in s t  a lm ost a l l  forms o f  l e g i s l a t i o n  

c u r r e n t l y  p r o p o s e d .  T h ese  i n c l u d e  MBCDL, b a n s  on  n o n - r e f i l l a b l e  

c o n t a i n e r s ,  l i t t e r  t a x e s  on b ev e rag e  c o n ta in e r s  and o th e r  b ro ad e r  t a x  

b a se s .  The on ly  a c c e p ta b le  p o l i c y  ap p ea rs  to  be a  l i t t e r  t a x  a d d re s s in g  

a l l  c o m p o n e n t s  o f  l i t t e r .  U n f o r t u n a t e l y ,  t h a t  p o l i c y  d o e s  n o t  

e x p e r ien c e  th e  broad base o f  p o p u la r  s u p p o r t  which c h a r a c t e r i z e s  MBCDL 

c a m p a ig n s .  These  e l e c t i o n  c o n te s t s  g iv e  th e  im p res s io n  to  many people
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t h a t  t h e  b e v e r a g e  i n d u s t r y  i s  n o t  a c c e p t i n g  i t s  c o r p o r a t e  s o c i a l  

r e s p o n s i b i l i t y .  I t  i s  t im e  f o r  t h e  b e v e r a g e  i n d u s t r y  t o  a c t i v e l y  

su p p o rt  som ething. I f  a nominal beverage  c o n ta in e r  t a x ,  say one cen t o r  

l e s s  p e r  m anufactured  c o n ta i n e r ,  was championed by th e  i n d u s t r y  i t s e l f ,  

they  could g a in  a  g r e a t  d e a l  o f  r e s p e c t  from consumers and p robab ly  even 

from  many o f  t h e  g r o u p s  w h ich  h av e  so v ig o r o u s ly  opposed them in  th e  

p a s t .  Such a  t a x ,  earmarked f o r  h ig h ly  v i s i b l e  programs such a s  l i t t e r  

c leanup  and aw areness programs , as  w e l l  a s  p i l o t  s o l i d  w aste  management 

o r  r e c o v e r y  s y s te m s  c o u ld  h av e  a s i g n i f i c a n t  im p a c t  o f  t h e  i s s u e s  

a d d r e s s e d ,  b e n e f i t  s o c i e ty  and p rov ide  lo n g  te rm  p o s i t i v e  p u b l i c i t y  f o r  

t h e  b e v e r a g e  i n d u s t r y .  The i n d u s t r y  s t a n d s  t o  g a i n  r e s p e c t  a s  a 

r e s p o n s i v e  t o  s o c i a l  and en v iro n m en ta l concerns  w h ile  g u a ra n te e in g  th e  

con tinuance  o f  " b u s in e s s  as u s u a l "  i n  t h e  b e v e r a g e  m a r k e t .  S u r e l y  a 

u n i f o r m  n a t i o n a l  c o n t a i n e r  t a x  would be a  diore p r e d i c t a b l e  p o l ic y  w ith  

sm a l le r  im pacts  on th e  i n d u s t r y  t h a n  f i v e  o r  t e n  more r e g i o n a l  MBCDL 

p o l i c i e s  or na tionw ide  l e g i s l a t i o n  which a re  p o s s ib le  a l t e r n a t i v e s .

F u tu re  Research

The p r e s e n t  s tudy  does n o t  in c lu d e  th e  s o f t  d r in k  i n d u s t r y .  There 

a re  ap p ro x im a te ly  the  same number o f  f i l l i n g s  s o ld  o f  b o th  s o f t  d r i n k s  

and b e e r ,  b u t  t h e  i n d u s t r i e s  a r e  q u i t e  d i f f e r e n t .  There a r e  on ly  two 

t i e r s  i n  t h e  d i s t r i b u t i o n  c h a n n e l  f o r  s o f t  d r i n k s  and m ost o f  t h e  

p a c k a g e s  s o ld  i n  Michigan a r e  a l s o  f i l l e d  a t  b o t t l i n g  p l a n t s  w i th in  th e  

s t a t e .  Given t h e s e  d i f f e r e n c e s ,  t h e  e f f e c t s  o f  a  MBCDL on  t h e  s o f t  

d r in k  in d u s t r y  may d i f f e r  s i g n i f i c a n t l y  from th e  b e e r  in d u s t r y .
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The p r e s e n t  s t u d y  c o u ld  be Im proved  by I n c l u d i n g  p r i c e s  f r o m  

c o n v e n ie n c e  s t o r e s .  T h is  m arket f o r  b ee r  d i f f e r s  from superm arke ts  i n  

bo th  th e  type  o f  p u r c h a s e  s i t u a t i o n  and  i n  t h e  s i g n i f i c a n c e  o f  b e e r  

s a l e s  to  t o t a l  s t o r e  s a l e s .

The p r e s e n t  s t u d y  c o u ld  be ex p an d e d  t o  i n c l u d e  o t h e r  s t a t e s  

a n d /o r  s o f t  d r i n k s .  A s e c o n d  t e s t  o f  t h e  m o d e ls  i n  a n o t h e r  l a r g e ,  

i n d u s t r i a l  s t a t e ,  such as New York, cou ld  be used  t o  v e r i f y  them.

W ith in  M i c h i g a n  w in e  an d  s p i r i t  s a l e s  c o u ld  be m ode led  t o  

i d e n t i f y  t h e  e f f e c t  o f  c h a n g in g  t h e  minimum l e g a l  d r i n k i n g  a g e  on  

consumption more e x p l i c i t l y .  T h is  would check t h e  v a l i d i t y  o f  th e  sm all 

e f f e c t  a t t r i b u t e d  to  th e  change i n  th e  l e g a l  d r in k in g  age in  th e  p re s e n t  

s tu d y .

On a l a r g e r  s c a l e ,  a  s t u d y  i s  n e ed e d  w hich  w ou ld  i n c l u d e  a l l  

s t a t e s  which e i t h e r  in c r e a s e d  t h e i r  d r in k in g  age o r  i n s t i t u t e d  a  MBCDL, 

o r  b o th .  Comparing th e  r a t e  o f  change in  demand i n  i n d iv id u a l  s t a t e s  to  

th e  n a t io n a l  average s im i l a r  e f f e c t s  could be i d e n t i f i e d .

Research i s  n e e d e d  bn  t h e  e f f e c t  o f  t h i s  l e g i s l a t i o n  on c o s t  a t  

a l l  l e v e l s  o f  th e  d i s t r i b u t i o n  s y s te m .  T h i s  w ould  i d e a l l y  i d e n t i f y  

c o s t s  f o r  th e  v a r io u s  ways i n  which d i f f e r e n t  b rew ers ,  w h o le s a le r s ,  and 

r e t a i l e r s  have ad ap te d  t o  th e  p o l ic y .  H ow ever, t h e  d a t a  r e q u i r e d  f o r  

such a s tu d y  may not be a v a i l a b l e .

The a p p a r e n t  i n e f f e c t i v e n e s s  o f  t h e  5 and 10 c e n t  d e p o s i t  system 

t o  in f lu e n c e  consumer b eh av io r  opens a n o th e r  avenue f o r  r e s e a r c h .  Can a 

d i f f e r e n t i a l  d e p o s i t  s y s te m  a t  r e a l i s t i c  d e p o s i t  l e v e l s  i n f l u e n c e  

consum er b e h a v i o r  en o u g h  t o  p u l l  a d e s i r e d  c o n t a i n e r  t h r o u g h  t h e  

d i s t r i b u t i o n  system.

C o n su m e r  b e h a v i o r  o f f e r s  many a d d i t i o n a l  a v e n u e s  f o r  f u t u r e



136
r e s e a rc h .  The work o f  Crosby and T ay lo r  i d e n t i f i e s  a p o p u la t io n  segment 

c a l l e d  e c o l o g i c a l l y  c o n c e rn e d  consumers. The p re s e n t  r e s e a rc h  showed 

t h a t  consumer b eh av io r  in  th e  m a r k e t p l a c e  was n o t  c o n g ru o u s  w i th  t h e  

t r a i t s  i d e n t i f i e d  w ith  consumers f a v o r in g  pasage o f a MBCDL. There i s  a 

need  f o r  r e s e a r c h  l i n k i n g  t h e  b r o a d - b a s e d  p o p u l a r  s u p p o r t  o f  t h e  

Michigan MBCDL ( a t t i t u d e s )  w ith  b e h av io r .

A l t e r n a t iv e  p o l i c i e s  f o r  m e e t in g  t h e  b ro a d  g o a l s  o f  s o l i d  w a s te  

r e d u c t i o n ,  l i t t e r  a b a t e m e n t ,  and r e s o u r c e  c o n s e r v a t i o n  n eed  t o  be 

i d e n t i f i e d .  There may be more e f f i c i e n t  means o f  m e e t in g  t h e s e  g o a l s  

which th e  c u r r e n t  s in g u la r  s t r e s s  on m andatory d e p o s i t s  p re c lu d e .
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Michigan Ttotal Michagan T o ta l  
P e rso n a l  Incane g P e rso n a l  Incane „ 

( c u r re n t  $ x  10 ) (co n s tan t $ x  10 )
1 9 5 4 1 4 3 5 4 . C 1 7 8 . 3 1 1

5-5 -• 1 5 9 *  - j . O 1 9 8 . 2 5 4
5 6 • 1 6 5 2 9 . 0 2 1 3 . 0 5 9
5 7 • ' 1 6 6 7 3 . C 2 C C . 1 1 9
5 6 « 1 6 4 7 8 . 0 2 9 0 . 2 7 7
5 9 • 1 7 4 6 2 . 0 2 1 0 . 2 5 2

• 2 S 2 C 3 . C 2 1 - 5 . 2 2  C
• 1 6 1 3 1 . 0 2 1 2 . 3 5 5

6 2 • 1 9 3 2 2 . 0 2 1 3 . 2 4 5
6 3 9 2 C 7 3 7 . r 2 2 6 . 6 8 56 4 • 2 2 7 0 1 . 0 2 4 4 . 3 6  0
^ 5 • 2 5 3 5 F . G 2 6 9 . 7 6 2

• 2 7 6 2  C * C 2 : 4 . 7 7 4
6  7 • 2 9 1 4 2 . 0 2 9 1 . 4 2 1
6 8 • 3 2 2 6 1 . 0 3 1 9 . 5 9 7
6 9 • 3 5 0 7 6 . C 3 1 9 . 4 7 2■» «*,f • 3 6 1 2 4  * 0 3 1 0 . 6 1 0
7 1 • 3 9 1 6 6  . 0 3 2 3 . C 6 7
7 2 • 4 3 4 2  = • 0 3 4 6 . 5 9 2
7 ? • 4 8 4 3 7 . 0 3 6 4 , 1 6 r7 4 • 5 1 6 7 4 . C 3 4 9 . 8 5 8
7 5 • 5 4 4 6 3 . C 3 3 7 , 8 6  0
7 6 ♦ 6 1 * 9 5 • G 3 6 1 . 6 1 6
7 7 « 6 9 2 9 1 . C 3 9 1 . 7 6 9
7 6 • 7 7 7 7 7 . 0 3 9 6 . 5  4 ' !
7 9 • 6 5 9 9 2 . G 3 9 5 . 5  C l
FO • 9 1 6 5 3 . 0 3 6 1 . 5 3 0
6 1 • 9 5 : 1 7 . 0 ■*£ 1 . 4 C C.. w  ̂9 • * »•
8 2 • 1 1 0 6 6 6 . 3 4 9 . 2 1 2
6 3 • 2 1 6 5  C 7 . 3 5 5 . 9 7 3

APPENDIX I  
Data Used i n  th e  Study

Michigan 
CPI Beer
c a •  3C CT
e  c. •  6 C O f
c  - r, r *

•  J  C t  l*
91 • 7  C 0 C
91 •  ec-or
92 . 3 0 o r
93 . 6 0 o o
C 1 . FT oc
94 « 3C *
c c < /• * p
s - . c r- r- r
Q C • 80 COc c . ’ r
1 ” : . c r.rV •%.
1C2.F0C-:
1 0 5 . 4  00
i r t  c: f**— • - w *.
i : 2 . 6 g :

t a r. r
1 1 3 . 6 a r.

1 2 6 . F 'jr
14 : . 3 r r*
14 3 . 1 r. r
1 * 7 . 2
16 -■ .  V 2 5
19 1 . 5 ' T
c . '  r.. .  - L‘«.

t .  c . e . •  c . w W

21 5 . 3 p
: .  g w vj

Michigan CPI
Michigan R e la t iv e  
Beer P r i c e  Index PRICINC

f t . 4 lT c
F . 4 . 3 f O G
6 6 • 6 z o r
6 7 . 3 T 5

8 9.7CC-G 
F s . s r c r -  
? s . $ : : c
9 3 . 5  DC-C 
9 2 . e : 3 c  
9 6 . 7 ' T C
2 1 3 . cor  
1 0 4 . 3 : 0
1 1 J . 6 C C
1 1 7 . 4 “:C
X  sL  X  «  f  W w

1 c r* • c *J J
1 7 4 , 5 0 :  
1 4 ? . COT 
1 5 7 . l ? r .
i 5  5 . g r :  
23C .4 -::  
1 9 4 . i d :  
2 1 5 . 7 5 :  
2 5 2 . iOG 
2 7 3 . i c :  
2 9 2 . 4C'.
2 3 c . c r :

1 . 1 0 5 3 21 . 1 C4 7 4
1 . 1 0 5 6 5
1 . 0 5 7 7 6  
1 . 0 5 7 7 4  
1 . 0 5 7 2 7  
1 . 0 5 5 2  4  
1 . 0 4 6 6 6
2 .0«C64 
1 . 0 3 7 - 6  
1 . 0 3 2 2 5  
1 . C 2 4 3 *  
1 . C 1 1 3 24 p rt f* •'
±  *  t i  w.- V i. -  .9 6 6 5 6 4
. 9 5 9 5 2  7
. 9 3 6  2 7 1
• 9 3 0 7 5 .
. 9 c s c : e
. 6 6 6 5 2 '
. 5 5  6 4 5 7
.67C 347
. 5 3 9 2 5 6
•81 1 0 1 9
. 6 1 6 6 2 3
.88C-66 5
. 6 3 0 2 7 5
. 5 2 5 7 1 2
. 7 4 4 7 2 :
. 7 3 5 2 9 4

1 6  _ . 7 3 c  
1 7 5 . 4 5 6  
1 ?  3 • 6 5 1 
1 9 3  •  c  £ c- 
1 7 6 . 6 9 1  
1 5  9 . 4 : 4  
1 9 4 . 4 7 c  
1 5 3 . 2 C4 
2 : 4 . 6 ' -  
2 1 .  5 r 0 
2 2 6 . 7 1 5  
2 6 2 . 3 7 6  
2 B 1 . 5 c ’  
2 5 1 . 4 2 0  
3 1 2 .  c 1 3  
3 3 2 .  F 1>c 
3  3 1 . 7 1 7 
3 4  7 . 1 - 4
3 6 1 .  2  c 2 
4 2  9 . I T
4 1 7 . 5 2 4
3 6 P . : c : 
4 2 5 . 6 6 5  
4 ? : . 7 2 7
4 F? .  1 1 6  
4 4 : . 9 5 2  
4 2 5 . 4 C 6  
4 4 5 . 6  2 1  
4 6 7 . 5 7 1  
4 6 4 . 1 2 3

t o*«4
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A n n u a l  B e e r  S a l e s  i n  T h o u s a n d s  o f  B a r r e l s  

M ichigan B eer I l l i n o i s  B eer In d ian a B eer

1 9  5*i . 5 1 9  3 . 0 0 5 - 7  1 u 0 2 1 4 9 U
6 b  . 5 4 2 7 . 0 0 5 9 7 7 DC 2 1 . 9 9 [' c-
6 £  . 5 3 8 5 . : 0 6 1 - 3 4 0 W 2 2 2 1 Ci j
5 7  , 5 2 1 9 . JO f  ’ 1 5 0 0 2 1 7  6 0 0
5b  , 5 0 6 1 . 0 0 5  8 0 4 G 0 2 1 2  6 G C
5 9  ,  
£ 0  .

5 2 3 5 . 0 0 5  7 9  6 0 0 2 2 4 4 DO
5 2 1 1 . 0 0 £ 0 9 5 C 0 2 2 6  0 G t

£ 1  . 5 2  4  0 . 0 0 6 1 0  0 GC 2 2 5 3 0 0
£ 2  . 5 2 1 9 . 0 0 6 1 6 1 0 0 2 2  7 5 C 0
6 ?  . 5 1 8 7 . 0 0  

5 4 7  2 . 0 0
5 5 2 1 . 0 0

£ 2 5 4 0 0 2 2  8 4 U t. •
6 4  • 6 5 2 9 0 0 2 3 8 8 0 0
6 5  , 6 5 3 6 Ou 2 4 G 6 0 0
£ 6  . 5 7 4 4 . 0 0 6 6 6 6 0 0 2 4 2 4 u 0
fi-7 , 5 8  0 5 . 0  0 6 6 5 1 0 0 2 4 8 7 Of!
6 8  , 5 9 9 3 . 0 0 6  7 f t 3 6 0 2 5 6 4 0 0
€ 9  . 6 0 2 5 . 0 0 6  8 0  5 0 0 2 6 4 3 C)'"*
7  0 . £ 2 5 7 . 0 0 7 1 0 3 0 0 2 7 1 1 CO
7 1  . 6 3  C l . 0 0 7 2 4 4 6 C 2 7 7 1 DC
7 2  . 6 4 9 6 . 0 0 7 2 4 4 i  c 2 7  9 6 0 0
7 3  , 6 7 6 4 . 0C 7 3 6 0 0 0 2 8 7 2 C G
7  4 , 6 8 4 3 . 0 0 7 7 4 1 0 0 2 9 7 2 0 0
7 5  . 7 0 4 4 . 0 0 8  0 2 2 y o 3 * 1 8 0 0
7 6  . 7 1 2 6 . 0 0 8 1 5 3 0 0 3 1 6 9 C 0
7 7  , 7 2 6 3 . 0 0 6  4 3  3 0 0 3 3 7 0 0 u
7 8  , 7 2 9 3 . 0 0 8  6 9 4 0 0 3 5 9 2 CO
7 9  . 7 0 2 7 . 0 0 9 1 2 8 0 c 3 6 6 5 GO
t o  . 6 9 3 9 . 0 0 • 9 2 0 7 0 6 3  S 7 4 CO
8 1  . 6 9  0 1  .  0 0 9 3 0 4 C 0 3 9 4 8 COft? . 6 9 2 6 . 0 0 . 9 1 6 7 0 0 3  9 7  3 CO
8 3  . 6 9 0 0 . 0 0 9 2 7 5 . 0 0 3 9 3 5 . 0 0

N orth Centred. 
O hio B eer W iscon sin  B eer Four S ta te  A verage

1 9 5 4  , 5 5 3  8 0 0 3  0 1 4 u i j 4 1 4 1 0 0
5 5  . 5 5 8 2 0 0 3  1 0 1 j  G 4 2 1 4 5  0
5 6  . 5 5 6  5 0 0

■:-c!
3 i : . 9 r V V’ 4 2 2f t 7 5

r»7 . 5 3 5 - 3  Ci 7 'w V 4 1 5 4 0 0
5f t  . 5 1 9 7 u U 3 1 1 3 G G 4 0 6  0 0 0
5 9  . 5 4 6 0 CG 3 1 9 6 uQ 4 1 7 4 5 0
6  0 . 5 5  0 8. DO 3 2 6 7 L- 0 4 2 £ 2 5  0
6 1  . 5 5 2 b DO 3 3 G 3 w 4 2 9 5 5  0
6 ?  . 5 5  6 8 CO 3  2 6  4 u 0 4 3 2 6 5 0
6 7  • 5 6 9 5 0 0 3 3 7 6 G 0 4 4 0 2 5  G
6 4  . 5 9 1 1

6 0  0 0
DO 3 5 2 0 u D 4 5 8 6 5 0

6 5  . 0 0 3 5 0 9 u G 4 6 1 3 2 5
6 6  . 6 0 1 7 0 0 3 6 2 0 G D 4 6 6 1 7 5
6 7  . 6 2 5 8 0 0 3 6 2 7 G 0 4 7 5 5 7 5
6 8  . 6 3 7 5 CO 3 7 1 4 b b 4 8 5 9 DC
6 9  . £ 3 8 0 0 0 3 6 4 7 i  b 4 9 1 8 7 5
7 0  . 6 7 6 9 0 0 3 9 1 9 G G 5 1  2 5 5 0
7 1  . 6 7 6 5 0 0 4  0 7 1 0 0 5 2 1 2 7 5
7 2  . 6 7 3 5 CO 4 1 5 2 0 Q 5 2 3 1 7 5
7  3 . 7 0 2 3 0 0 4 3 1 6 I j 5 3 9 2 7 5
7 4  . 7 0 6 1 Ou 4 4 1 3 G G 5 5 2 1 7 5
7 5  . 7  2  P. 5 0 0 4 7 2 1 JO 5 7  6 1 5 0
7 f  . 7 3 3 0 0 0 4 6 C 7 GG 5 6  1 4 7 5
7 7  . 7 6 Ci b G G 4 £ 4 9 C 0 6 * 1 4 5 C
7 b  . 7 3 1 6 C C 4 7 5  2 DO 6 2 1 3 5  0
7 9  . 6 2 0 3 0 0 5  0 2 3 0 0 6 5 0 9 7 r
WO , 6 4  7 7 0 0 5 2 0  1 CG £ 6 f  9 7 5
8 1  . 6 2 1 5 0 0 5  2 4  5 GO 6 6 7 9 tie
PS .8 3  ,

8 5 4 9
8 2 8 7 .

0 0
0 0

5  2 2 . 4  
5 2 1 5

0 0
. 0 0

6 5 7 5 0 0
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P o p u l a t i o n  i n  T h o u s a n d s

P o p u la t io n  18-20 P o p u la t io n  20-44 P o p u la t io n  44+up
• • • • • • • • « • • • • »

5 4 - 2 7 2 0 0 u 2 3 8 7 v' 'J 19  09 0 !•
5 5 2 7 3 0 0 0 2 5 1 3 * 0 1 4 ?  1 0 ^
5 6 2 7 5 0 0 0 2 5 4  3 0 0 1 5 4 f* 00
~ 7 2 7 8 2 0 0 2 5 1 6 C' 0 1 9 2 2 r
5 6 2 8 0 QUO 2 5 0 5 Li 0 1 9 8 G Ow
5 9 2 6 2 0 0 0 2 4 6  B C D 2 ? 6 5 C y
6 0 2 8 4 0 0 0 2 4 3 7 Go 2 1 4 3 CO
61 3 0 3 i: o o 2 3 9 6 t’ C 2 2 4 1 y 0
&2 3 2 3 5 9 9 2 3 4  0 0 y 2 3 5 3 0 0
6 3 3 4 1 0 0 0 2 33  P W I* 2 4 1 2 G 0
6 * 3 6 1 0 0 0 2 3 3 6 0 0 2 4 7 0 u 0
6 5 3 8 0 o o c 2 4 1 3 G C 2 4 5 0 CO
6 6 4 1 0 0 0 0 2 4 5 7 UO 2 4 3 5 CC
6 7 4 3 9 ij V U 2 4 7 6 0 2 2 4 4 6 CD
6 8 4 4 0 uO 0 2 5 0 5 0 0 2 5 3 4 0 0
6 9 4 5 8 ?t*0 2 5 6 7 0 0 2 5 2 6 "l .*» % *-
7 0 4 7 6 0 0 0 2 6 4 2 GO 2 5 G 6 0 0
71 5 0 3 0 0G 2 7 0 3 oc 2 5  3 6 0 i
7 2 5 2  1 0 0 0 2 7 6 4 o 0 2 5 5 4 00
7 3 5 3 2 c o o 2 8 2 9 o ; 2 5  7 4 Of
7 4 5 4 1 0 0 0 2 * 9 3 0 0 2 5 9 2 GO
7 5 5 5 5 r: 0 U 2 9 4 6 GC 2 6 06 •  tu •-
7 6 5 6  2 0 0 0 3 1 3 GG 2  6 1 6 j f
77 5 6 6 0 0 0 3 0 9 5 L> U 2 6 2 9 GO
7 6 5 6  0 0 D 0 3 1  26 0 0 26. 4 0 V L.
7 9 5 5 4 0 0  0 3 2 7 2 0 0 2 6 4 4 GO
8 0 5 4 4 o r 0 3 258. :  o 2 7  or r r.
» r 5 4 1 0 0 0 3 3 1 2 o c 2 6 2 3 0;
82 5 3 5 a r o 3 3 2 3 0 0 2 5 4 4 0
8 3 5 3 5 o :■ o 3 3 2 3 0 0 2 5 4 4 CG

P o p u la t io n  1 8 -
Michigan Unemployment

44 ( r a t e  i n  %) C P I B l EK

1954
5 b
56
5 7  
56 
59
6 0 
i  l 
6 2
63
6 4
65
6 6  
6 7  
6 66 9
7 0 
71  
7 ?
7 3
7 4
7 5
7 6
7 7
7 8
7 9
8 0 
6 1  
3 ?  
83

2 6 5 5  
2 7  8 6O D 1 t.
2 7 9 4  
2 7 8 5  
2 7 5 0  
2 7  2 1  
2 6 9 9  
2 6 6 3  
2 6 7 9  
2 6 9 7  
2 7 9 3  
2 9 6 7  
2 9 1 5  
2 9 4 5  
3 C-2 5 
3 1 1 9  
3 2 0 6  
3 2  Po  
3 3 6 1  
3 4 3 5  
3 5 C 1  
3 5 7 5  
3 6 6 1  
3 7 4 6  
3 8 2 5  
3 P- 0 2 
3 B 5 3  
3 8 5 8  
3 8 5 5

0 0 
0 0 
00  
0 0  
0 0 
0 0 
0 0  
0 0  
0 0 
oo a ci oo oo oo oo oo oo 
0 0 
0 0 
0 0  
GO 
00  
00  
0 0  
0 0 
00  
0 0  
00  
00  
CIO

(

f.

6

• i  6 o j  v
.7 0 0 0 0  
. 5 0 0 0 0  
. 6 0 0 0 0  
. . 8 0 0 0  
. 5 0 0 0 0  

_ . 7 0 0 0 0  
1 0 * 2 0 u 0

. 9 0 0 0 0  
5 . 5  0 G u 0 
4 . 8 0 0 0 0  
3 , 9 0 0  00
3 . 5 0  0 uG
4 , 6 0 0 j  u 
4 , 3 0 0 0 0  
4 .  0 0 0 u 0

0 0 0 j 0
,  6 C 0 b- w 
, 0 0 0 0  0 

COOOC
„ . 5 0 0 0 C  
1 2 . 5 C * 0 
5 • 4 0 0 u 0e. 2 o o o o
6 . 5 0 0 0 0
7 . 8 0 0 0 0
1 2 . 6 0 0 0
1 2 . 3 0 0 0lr.soc c
11 .  5  G 0 0

8 9 . 3 0 5  f1 
3 5 . 6 0 0 0  
5 .  o c r j 
5 1 . 7 0 0 0  
91 » 6 fl C C 
9 2 . 3  0 GO 
9 3 . 6 0  0 0 
9 3  . 8 0 0 0
9 4 . 3 G C 0 
5 5 . 1 0 0 0  
9 5 . 5 0 ' :  
9 6 . 8  C DC
9 8 .  3 3 C C
10 3 . 0  ZI 
1 0 2 .  P 0 L
I 0 5 .  4 C 0 
1 0  8 . 9 0  
1 1 2 .9 0 0
I I  3 . ° O' 
1 1 5 . 6 0 0  
12 6 .8 0 0  
14 0 . 3 0 u 
1 4 3 .7 0 0  
1 4 5 • 9 0 C 
1 6  0 .  5  D 0 
17 7 . 6 0 0  
1 9 3 .7 C 0

! 4 • 7 0 0 
: 1 4 • 1 0 G 
’ 2 6 » 3 C 0

c r>,



PPI PPI CPI
B o t t le  B eer Can B eer Beer a t  Hora

« •  « • •  • • •  • • • • » • • • •
1976 1 4 4 . = 0 0 1 3 1 . 9 0 L 1 4 2 . 5 0 0

1 4 5 . 6 0 0 1 2 2 . CCC 1 4 4 . CCC
1977 1 4 7 . 5 0 0 2 3 4 . 2 0  0 1 4 5 . CCC

1 4 6 . 9 0 C 2 3 5 . 6 6 0 1 4 6 . 6CC
1978 1 5 2 . 6 0C 1 3 6 . 6 0 0 1 5 C . 6 G C

1 5 5 . 0 0 0 1 4 3 . P 0 C 1 5 6 . 8 0 3
1979 1 6 4 . 7 0 0 1 5 4 . 6 6 0 1 6 6 . IOC

1 6 7 . 0 0 0 1 2 7 . 5 GC 1 7 2 . 2CC
1980 1 6 1 . 2 C 0 1 6 9 . 2 0 0 1 9 1 . 5 0 "

1 6 7 . : 0 0 1 7 1 . f e t C 1 = 1 . 6 0 :
1981 1 9 2 . 1 0 C 1 7 P . 9 C C 2 5 7 . 6 0 0

1 5 2 . 2 0 0 1 F C . P 0 C - 2 C - 3 . F C C
1982 1 9 2 . 6 GC 1 6 4 . 6  0 0 2 0 6 . 4  0 0

1 5 * .  f t !? C 1 9 5 . 4 0 0 2 2 1 .  s o :
1983 2 0 3 . 1 0C 1 = 7 . CCC 2 1 9 , ICO

2 0 7 . 2 CB m i.5 0 C 2 2 6 . 3 C 0

In d ic e s  where 
PPI

B o t t le  Index

S p r in g ,1976 
PPI 

Can Index
•  •  •  •  iI*. ..... . ..... .. . . . . . . . . . . .

l . OGOCCi  i . CGOu C-
1 . 0 0 4 8 3  1 . 0 C C - 7 6
1 . 0 1 7 9 ^  1 • 0 1 7  ft4
1 •  l' 2 7  6 1  l . G 2 6 t ; 2
1 . 0 3 3 1 f t  1 • 0 5 CEO
1 •  C £ 9  7  C 1 . C 9 C 2 2
1 . 1 3 6 6 5  1 . 1 7 2 1 C
1 . 1 5 2 5 2  2 . 1 9 4 1 9
1 . 2 5 1 - 5 2  1 . 2 8 2 7 9
1 . 2 5 0 5 5  1 . 3 C 0 9 9
1 . 3 2 5 7 f t  1 . 3 5 8 3 ?
1 . 3 2 c f t 3  1 . 3 7 0 7 f t
1 . 3 3 0 5 7  1 . 3 9 5 5 5
1 . 3 4 1 6 1  1 . 4 6 1 4 3
1 . 4  0 0 9 7  1 • 4 = 3 5 6
1 . 4 2 5 5 7  1 . 5 2 7 6 7

= 100
CPI 

B eer Index
i . c c r c ;  
1 . 0 1 G33 
1.0173f t  
2 .0 2 6 7 7  
1 . 0 55 2 3  
1.10D35 
1 . U 5 6 :  
I . 2C51Z 
1.2736ft  
1 . 3 4 4 5 6  
1 . 3 6 6  6-7 
1.43C-:ft 
2 .4 6 2 4 6  
1 • ft P ft c : 
1.5373.fi
1 . 56 6-7

R e t a i l  Index R a tio s  to  
R e t a i l  B o t t le  

S tr a te g y  I S tr a te g y  I I

CPI B eer Index  
R e t a i l  Can

W holesale Index R a tio s  to  PPI In d ic e s  

W holesale Can

o

1976
1977
1978
1979
1980

1983

i . o o o o r : . o r o o  - 1 . 0  GO CO i . 3 0 ! , : . O 1 •  0 0 3 o u i . G C C l v
. 9 6 5 5 6  3 • 5 f c 9 5 = 3 . 5 6 9 5 6 3 • 9  ? 9  3 8 1 . 0 1 6 9 4 . 9 9 5 2 4  Z
1 . 0 2 4 0 5 2 . 0 2 4  0 5 1 . 0 4 1 0 0 1 . 0 4 1 0 - : 1 •  1 0 3 6 4
2 . 0 1 2 6 7 1 . 0 1 2 6 7 1 . 0 2 5 6 3 1 * 0 2 6 6 3 1 . 0 1 4 0 2 1 .  C 3 C ft 1
1 . 0 3 2 3 1 1 . 0 3 2 3 1 1 . 0 4 5 5 6 1 . 0 4 9 9 6 1 . C 3 7 3 1 1 ,  0 5  7  <* 0
1 . 0 3 0 9 9 1 . 0 3 0 9 9 1 . 0 4 7 4 = 1 . 3 4  74f t 2 . 0 6 0 5 3 2 . 0 5 6 3 6
1 . 0 6 1 4 1 2 . 0 6 1 4 1 1 . 1 4 3 6 = 1 . 1 4 3 9 6 1 . 0 = 4 6 1 2 . 0 5 1 - 3
2 . 1 C C 4 1 1 . 2  2 0 - 4 1 2 . 1 6 3 9 9 1 . 1 6 3 6 5 2 . 1 0 - 6 2 6 1 .  OS7 -;6
1 . 1 4 6 9 C 1 . 1 4 6 5 0 1 * 1 5  9 0 4 1 . 1 9 6 0 4 1 . 1 0 4 7 5 1 . 0 9 5 3 7
1 •  0 B 6 4  4 1 . 0 6 . 6 4 4 1 . 1 5 0 3 2 1 . 1 5 0 - 3 2 1 . 0 = 7 * 2 1 . 9 9 7 1 3
1 . 1 1 7 0 6 1 . 1 1 7 2 8 1 . 1 7 3  0ft 1 •  2 7  3  r 5 1 . 1 2 1 9 3 :  . 1 1 5 3 ?
1 . 0 3 3 2 C 2 . 0  6 3 1  : 1 . 1 3 7 3 = i . 1 3 7 3 5 1 . 1 2 1 3 5 1 . 1 C 3 6 6
. 9 6 3 4 2 3 1 .  0 6 6 7 7 1 . 3 1 0 9 6 1 . 1 1 2 2 f t 1 . 2 1 7 6 S :.0 6 0 = 4
. 4 9 5 7 6 6 2 . 0 5 2 6  0 • 5 = 5 6 5 4 1 .  "" 5  5-fi 6 1 . 1 0 5 6 6 i . o c n f t
1 . C 2 " 2 2 2 . 0 6 7 5 8 1 . 7 4  6 3 3 1 . 1 1 5 7 ? 1 . 1 3 3 6 7 1 . -  8 2 5  7
. 9 6 4 2 2 9 1 . 0  0 1 6 7 . 9 5 6 9 6 5 . 9 3 £ 5 8 5 1 . 1 1 1 7 £ 1 .  0 3  7*i 2
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R e t a i l  B o t t l e  In d e x  
Compared w ith  W h o le sa le  
S t r a t e g y  I  S t r a t e g y  I I

W h o le sa le  B o t t l e  
In d e x  Compared 
w ith  B rew ers

B rew er B o t t l e  
In d ex  R e la t iv e  

to  th e  PPI

1976
1977
1978
1979
1980
1981
1982
1983

•  0 0 0 0 0 
9 7 s6 1 f t  
. 0 1 9 7 4  
.  0 V 0 0 0 
« 0 G 0 G 0 
.  0 0 u J C
•  0  4 1 6 7
•  G 4 1 6  7  
.  0 5 7  3 b  
. 0 4 0 9 2  
. 0 4 1 4 3  
. 0 4 1 4 3  
9 4 7  2 6  9  
9 9 8 1 1 7  
5 6 7 6 5 4  
9 8 4 1 2 7

1 « 0 0 0 J 0 
« 9 7  8 6 1 8  
1 . 0 1 9 7 4  
1 .0 0 0 U 0  
1 * 0 0 u u u 
1 .0 0 0 0 0  
1 . 0 4 1 6 7

0 4 1 8 7  
, 0 5 7 3 b  
, 0 4 0 5 2  
0 4 1 4 3  

,0 4 1 4 3  
• 0 5 0 a 5  
. 0 5 0 6 5  

1 . 0 3 3 5 1  
1 . 0 0 1 7 6

1
1
1
1
1
1
1

1 . 
1 .
1 .•A • 
1 .  
1 .  
1 .  
1 .  
1 .  
1 .  
1 .  
1 .  
1 .  
1 .  
1 .  
1 .

0 0 0 0 J 
0 0 3 8 4
0 0 3 6 4  
0 u l 5 9  
0 2 3 5 9  
0 3 8 5 5  
0 8 2 4  r 
1 1 0 4  9  
1 6 0 3 7  
1 4 4 2 4  
1 7 4 1 2  
1 4 3 7 6  
1 4  9  7  C 
1 4 9 7 0
1 4  ft 0 6  
1 4 8 0 6

• 0 0 U 0 j  
. 0 1 3 0 4  
9 9 9 9 9 4  
.  : . i 2 4 i  
. 01341 
. 0 2  0 7 8
.  n  5  ' i  a  

9 9 . 0  1209  
9  5 2  0 7 2  
9  5  0 3 4 1  
9  5 5 5 5  3  
9  6 0 4 1 1  
9 7 2 3 0 5  
9 6 4 3 0 2  
9  8 7  4 8  7  
9 6 6 3 8 8

R e t a i l  Can 
Compared w ith  
S t r a te g y  I •

In d ex  
W h o le sa le  

S tr a t e g y  I I

W h o le sa le  Can 
In d e x  Compared 

w ith  B rew ers

B rew er Can 
In d ex  R e la t iv e  

to  th e  PPI

1976
1977
1978
1979
1980
1981
1982
1983

.  0 u J 0 0
* 0 j 0 Ci 0 
. 0 2 9 3 5  
9 9 9 4 6 2
• 0 0 0 0 0 
9 9 6 9 1 4  
. 0 3 3 3 3  
. 0 3 3 3 3  
, 0 5 5 9 7  
. 0 3 3 5 9  
. 0 7 5 2 5  
• 0 7 5 2 5  
9 7 7 3 2 6  
9 7 7 3 2 6  
9 9 7 8 1 3  
9 7 D 3 P 0

1 . C U O u G  
1 .0 0 0 0 0  
1 . 0 2 9 3 5  
, 9 9 9 4 6 2  
1 • 0 0 U G G 
. 9 9 8 9 1 4  
1 . 0 8 3 3 3  

. 0 6 3 3 3  

. - 0 8 5 9 7  

. 0 8 3 5 9

. 0 7 5 2  5  

. 0 7 5 2  5  

.  0 7 5 2 5  
• 0 6  2  C. 1 
9  7  0 3  L C

• u ii L‘ LI I! 
. 0 0 0 0 0  
9 6 1 2 9 8  
. 0 1 0 6 4  
. 03551  
. C 5 1 4 9  
. 0 6 7 7 7  
•1 1 6  38 
. 1 7 3 9 7  
. 1 5 8 2 6  
. 1 8 9 2 1
•  155 06 
. 1 5  5  5 6 
. 1 5 5  0 6  
. 1 8 7 2 4  
. 1 4 4 4 4

1 •  0 Q 0 0 0 
. 9 9 5 2 4 2  
i . 0 3 0 7 0  
1 . 0 2 0 0 6  
1 . 0 2 1 1 4  
1 .  0 0 fc 5  4 
• 9  8  3  4 1  C 
. 9 7 4 5 6 7  
.  9  3 3  0 4  u 
. 9 4 7 2 0 6  
. 9 3 7 9 1 6  
. 9 5 6 4 9 6  
. 9 7 6 6 2 5  
. c> 64104 
. 9 1 0 9 5 3  
. 9 2 3 9 5 7
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APPENDIX I I  

Other v a r i a b l e s  b e s ted  In  Model I I  

(A ll  s t a t i s t i c s  based  on 1954 -  1978 p e r i o d . )

Economic

1. P r i o e  t h e  r e l a t i v e  b e e r  p r i c e  i n d e x  c o r r e l a t e d  p o s i t i v e l y  w ith  
b e e r  s a l e s  ( .9 6 )  b u t  was r e j e c t e d  from th e  m odel due  t o  i t s  h ig h  
( . 9 4 ) ,  i n t e r c o r r e l a t i o n  w ith  inoome.

2 . P e r s o n a l  Inoome c o r r e l a t e d  p o s i t i v e l y  w ith  b e e r  s a l e s  ( .9 6 )  bu t 
was r e j e c t e d  due t o  h ig h  i n t e r o o r r e l a t i o n  w i th  p r io e .

3. P e r  C a p i t a  Inoom e -  was p o s i t i v e l y  c o r r e l a t e d  ( . 9 5 )  b u t  was
r e j e c t e d  i n  fa v o r  o f  t o t a l  p e r s o n a l  incom e t o  a v o id  e n t r y  o f  a 
p o p u la t io n  f a c t o r  in  th e  income v a r i a b l e .

4 . B u y ing  Power I n d e x  p r o v i d e d  s i m i l a r  e x p l a n a t o r y  power to  t o t a l
in o o m e . I t  w as r e j e c t e d  i n  f a v o r  o f  t h e  more commonly known 
f i g u r e .

5 . P r i c e  o f  Wine was o n l y  a v a i l a b l e  f o r  th e  p e r io d  1977-1983. Two
y e a r s  o f  p r e - l e g i s l a t i o n  b a s e  p e r i o d  w e re  f o u n d  to o  s h o r t  f o r
f i t t i n g  th e  model, even u s in g  m onthly d a t a .

f.9Pnlatign -Variables.
6. P o p u l a t i o n  18 y e a r s  o ld  and  o l d e r  was i n v e r s e l y  r e l a t e d  t o  b e e r

s a l e s  o v e r  t h e  s h o r t e r  1954-1971  and  1954 -1 9 7 4  t i m e  p e r i o d s
meaning t h a t  as the  p o p u la t io n  in c r e a s e d  b e e r  s a l e s  were p r e d ic te d
t o  d e c l i n e .

7 . Legal D rink ing  P o p u la t io n  was a l s o  i n v e r s e l y  r e l a t e d  t o  b e e r  s a l e s  
f o r  th e  s h o r t e r  tim e p e r io d s .

Jtfnitg. for, .the.-Variable a

8. M o n th ly  d a t a  was t r i e d ,  however, g iv e n  th e  h ig h ly  s e a s o n a l  n a tu re
o f  b e e r  s a l e s  a n y  12 m o n th  p e r i o d  r e a l l y  f o r m e d  o n l y  o n e
in d e p e n d e n t  o b s e r v a t i o n .  A ls o ,  p o p u la t io n  e s t im a te s  a r e  y e a r ly  
and income q u a r t e r l y  so monthly d a t a  was n o t  u sed .

9. Log fo rm s  o f  t h e  v a r i a b l e s  were t r i e d  ( a s  found in  s e v e r a l  o th e r
models o f  b e e r  s a l e s ) .  The e x p la n a to ry  power was n o t  improved.

10. E x p o n e n t i a l  v a r i a b l e s  w ere  t r i e d .  Once a g a i n  t h e  e x p la n a to ry
power was n o t  im proved.
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Michigan Counties

HWMj

DOMINION OP CANADA

tmsmatl

(MlZ$i ♦ /  jr

. s / £

tttCO J/ SMlfOK

4*c*«c
out**

M tceS liH U ItU * w»iMO

U H CI 1 » « '  
Cl«*;t:4^TUv«

(C A N A D A

• -j/ J " ' "j | " | 1 i--------j k ^
/' “» , i/V***''«•«« LA

— t o t t s t - 1’— — -V-h-t-o-1— 4 % * . ^



144
APPENDIX IV

Sample W eights o f  Michigan. Beer Packages i n  Use Deoember 1Q83(1)

H eigh t i n  Average Weight 
Ounoes in  Ounces

B o t t le s *

STANDARD S e le c t  "Michigan" B o t t l e 3  
P ab s t  
S tro h  

EXPORT3
M i l l e r  L i t e  
tfeidemah

HtSt IS l R tflllah ls,
Budweiser 
M ichelob .
F a l  s t a f f

M i l l e r  
M i l l e r  L i t e  
S ig n a tu re  
Molson 
Moosehead

GsdsL
M i l l e r  L i t e  
P abs t 
Budweiser 
S t ro h
Old Milwaukee
Hamm's
S o h l i t z

9 .1
8 .9

10.9
10.7

9 .2
9 .4
6 .4

7 .4
7 .4
9 .0
8.1 
8.8

.67

.67

.63

.66

.64

.68

.6 7

9 .0

10.8

9 .1 (4 )

7 .6 (5 )

. 66

1. A convenience  sample was drawn from c o n ta i n e r s  i n  use i n  E as t  
L ansing  M ichigan i n  December 1983.

2. Weight o f  g l a s s  o n ly .  L ab le s  and c lo s u r e s  were removed p r i o r  t o  
w e igh ing .

3. Both b o t t l e s  ap p ea red  t o  have been used b e fo re  and were 
m anufactu red  by d i f f e r e n t  b o t t l e  m akers.

4 . W eighted av e rag e  b ased  on m arke t s h a r e .  Budw eiser ( . 6 ) ;  Michelob 
( . 3 3 ) ;  F a l s t a f f  ( .0 7 )

5. W eighted Average based  on m arke t sh a re  M i l l e r  ( . 4 ) ;  L i t e  ( . 3 ) ;  
S ig n a tu r e  ( . 1 ) ;  Molson ( . 1 ) ;  Moosehead ( . 1 )

6. A ll  cans  a r e  two p ieoe  aluminum draw and i r o n  cans  w ith  s t a y - o n  
t a b s .
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APPENDIX V

Change in  Michigan. Beer P r i ces from. 1976 Base:__B o tt le  P r ice s

D o lla rs per Case Cents per C on ta iner

Tear

Actual
Beer
P r ice

P red ic ted  
P r ice  s 
Base + 
I n f l a t i o n

Michigan 
P r ice  D if .  
Actual -  
P red ic ted

I n f l a ­
t io n
(1976
Base)

Michigan 
P r ice  
D if .  Per 
C onta iner

I n f l a ­
t io n  
Since 
1976 Per 
C onta iner

T o ta l
P r ice
Change
Per
C on ta iner

1976 7.14 7.14 ____ ____ ____ ____

7.14 7.21 (-0 .0 7 ) 0.07 (-0 .0 3 ) 00.3 - 0 -

1977 7.44 7.21 .23 0.07 00.9 00.3 01.2
7.44 7.28 0.16 0.14 00.6 00.6 01.2

1978 7.80 7.57 0.23 0.43 00.9 01.8 02.7
8 .10 7.85 0 .25 0.71 00.9 03.0 03-9

1979 9 .00 8.35 0.65 1.21 02.7 05.0 07.7
9 .50 8.57 0.93 1.43 03.9 06.0 09.9

1980 10.43 9.14 1.29 2.00 05.4 08.3 13.7
10.43 9.57 .86 2.43 03.6 10.1 13.7

1981 11.06 9.92 1.14 2.78 04.8 11.6 16.4
11.06 10.14 0.92 3.00 03.8 12.5 16.3

1982 10.61 10.42 0.19 3.28 00.8 13.7 14.5
10.88 10.57 0.31 3.43 01.3 14.3 15.6

1983 11.46 10.85 0.61 3.71 02.5 15.5 18.0
11.26 11.14 0.12 4.00 00.5 16.7 17.2
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C h a n g e  I n  M i c h i g a n  B e e r  P r i c e s  f r o m  1 9 7 6  B a s e ;  g.a.n_J’r.l.<?.e-a

D olla rs per Case Cents per C onta iner

X e a r

Actual
Beer
P r ice

Pred ic ted  
P r ice  » 
Base + 
I n f l a t i o n

Michigan 
P r ice  D if. 
Actual -  
P red ic ted

I n f l a ­
t io n
(1976
Base)

Michigan 
P r ice  
D if .  Per 
Container

I n f l a ­
t io n  
Since 
1976 Per 
C ontainer

T o ta l
P rice
Change
Per
Container

1976 6.75 6.75 ____ ____
6.75 6.82 (-0 .0 7 ) .07 (-0 0 .3 ) 00.3 -0 -

1977 7.15 6.82 0.33 .07 01.4 00.3 0.17
7.15 6.89 0.26 . 14 01.1 00.6 01.7

1978 7.50 7.16 0.34 .41 01.4 01.7 03.1
7.78 7.43 0.35 .68 01.4 02.8 04.2

1979 9.00 7.90 1.10 1.15 04.6 04.8 09.4
9.50 8 .10 1.40 1.35 05.8 05.6 11.4

1980 10.30 8.64 1.66 1.89 06.9 07.9 14.8
10.44 9.05 1.39 2.30 05.8 09.6 15.4

1981 10.98 9.38 1.60 2.63 06.7 11.0 17.7
10.98 9.59 1.39 2.84 05.8 11.8 17.6

1982 10.48 9.86 0.62 3.11 02.6 13.0 15.6
10.48 9.99 0.49 3.24 02.0 13.5 15.5

1983 11.23 10.26 (-0 .0 3 ) 3.51 04.0 14.6 18.6
10.58 10.53 0.05 3.78 00.2 15.8 1 6 . 0



BIBLIOGRAPHY



147

B ib liog raphy

A lderson , Wroe. Dvnamio M a r k e t in g  B ehav io r .  A F u n c t i o n a l i s t  Theory o f  
M arketing . Homewood, I L . : R.D. I rw in ,  1965.

B a t t e l l e  L a b o r a t o r i e s .  E v a l u a t i o n  o f  E n e r g y  Consumed i n  O sing  
R e f i l l a b l e  G l a s s  B o t t l e s  and Cans f o r  B e e r  and S o f t  D r i n k s . 
R e p o r t  t o  t h e  Can M a n u f a c tu r e r s  I n s t i t u t e .  C olum bus, O hio : 

. B a t t e l l e ' Columbus D iv is io n ,  June 1978.

B id e r ,  W illiam  L . ; a n d  H u n t ,  R o b e r t  G. C o m p a ra t iv e  E n erg y  Im p a c ts  
A s s o c i a t e d  w i th  t h e  D e l iv e ry  of  Beverage in  E ig h t  S in g le -S e rv in g  
C o n t a i n e r s . P r e p a r e d  f o r  The Aluminum Company o f  A m erica  by 
F r a n k l in  A s s o c ia te s ,  L t d . ,  25 Jan u a ry ,  1982. (Mimeographed.)

Bingham, T ay lo r H.; a n d  M u l l i g a n ,  P a u l .  T he B e v e r a g e  C o n t a i n e r  
Problem. Research T r ia n g le  I n s t i t u t e ,  Research T r ia n g le  Park , NC., 
f o r  The E n v i r o n m e n t a l  P r o t e c t i o n  A gency. W a s h in g to n ,  D .C . :  
Government P r in t i n g  O f f ic e ,  September 1972.

Bingham, T a y l o r ,  H. ; e t .  a l .  Energy and Economic Im pacts o f  Mandatory 
D e p o s i t s . R e s e a r c h  T r i a n g l e  I n s t i t u t e ,  Research T r ia n g le  Park , 
North C a ro l in a ,  f o r  th e  F e d e ra l  Energy A d m in is t r t io n .  W ashington, 
D .C . :  G overnm ent P r i n t i n g  O f f i c e  R e p o r t  N T IS , P B - 2 5 8 - 6 3 8 ,  
September 1976.

Branch, Ben. "The Economic Outlook f o r  Beer W h o le sa le r s ."  The Brewers 
D ig e s t . Jan u a ry  1980: 32, 33 . 42.

Braun, S tev e .  "B ee r  S m u g g le rs  t a p  I n d i a n a ’ s  P r i c e s . "  D e t r o i t  Free 
P r e s s . Jan u a ry  10, 1984, s e c .  B, p. 1.

Busch C en te r ,  The Wharton School, U n iv e r s i ty  o f  P e n n s y lv a n i a .  A Study 
o f  t h e  im pacts  on th e  USA o f  a  Ban on One-Way Beverage C o n ta in e r s . 
2 v o l s .  P r e p a r e d  f o r  th e  U.S. Brewers A ss o c ia t io n .  W ashington, 
D .C .: U.S. Brewers A s s o c ia t io n ,  December 1976.

Can M anufac tu re rs  I n s t i t u t e .  "CMI B e e r  a n d  S o f t  D r i n k  S e l f  P r i c e  
S u rv ey ."  Jan u a ry  1979 t o  May 1980. (Mimeographed.)

Cham berlain , E d w a rd .  T he T h e o r y  o f  M o n o p o l i s t i c  C o m p e t i t i o n :  a 
R e - o r i e n t a t i o n  o f  t h e  T h e o ry  o f  V a lu e . 7 th  e d .  C am b rid g e :  
Harvard U n iv e r s i ty  P r e s s ,  1956.

Chapin, Robert J .  "Aluminum Can M ark e t  P e rfo rm e d  Well i n  ’ 8 3 . "  Speech 
re p o r te d  I n  Modern Brewery Age. 6 F eb ruary  1984.

Commoner, B arry .  The C lo s in g  C i r c l e . New Y o r k :  A l f r e d  A. K n o p f,
1971.

The Commonweal F o u n d a tio n . A l c o h o l  B e v e r a g e  S a l e s  a n d  t h e  L e g a l  
D rink ing  Age. Madison, W I.: The Commonweal F o unda tion , 1981.



148

Crosby, L a w r e n c e  A . ;  G i l l , J a m e s  D . ; a n d  T a y l o r , J a m e s  
R."Consum er/VoterBehavior i n  th e  Passage o f  th e  Michigan C o n ta iner  
Law." Jo u rn a l  o f  M arketing .V ol.  45 (S p r in g  1981), p. 19-32.

Department o f  Commerce, L iquor C o n tro l  Commission. "The Michigan Liquor 
C o n tro l Act and R u le s ."  L ansing , M ichigan, 1977-

D urbin , J . ;  and W atson, G.S. " T e s t in g  f o r  S e r i a l  C o r r e la t io n  i n  L east 
Squares R eg ress io n . I I . "  B io m etr lo a  38* (1951) P. 159-78.

F a l s t a f f  B r e w e r y ,  R e g io n a l  M a r k e t in g  D e p a r tm e n t .  F o r t  Wayne, IN. 
I n te rv ie w ,  May 25 , 1979.

General Accounting O f f i c e .  P o t e n t i a l  E f f e c t s  o f  a  N ationalM andatorv  
D e p o s i t  on B e v e ra g e  C o n t a i n e r s . W ash in g to n ,  D .C .: Government
P r in t in g  O ff ice  r e p o r t  no. PAD 78 -19 , 11 December 1977.

G eneral Accounting O f f i c e .  S t a t e d  E x p erien ce  With Beverage C o n ta in e r  
D e p o s i t  Laws Show s P o s i t i v e  B e n e f i t s . W a s h i n g t o n ,  D .C . :  
Government P r in t i n g  O ff ice  r e p o r t  no. PAD 81-08 , 11 December 1980.

Grabowski, B arbara . T h e  M i c h i g a n  B o t t l e  B i l l ;  One Y e a r  A f t e r . 
Lansing,M I: Michigan United  C o n se rv a tio n  C lubs, F ebruary  1980.

G udger,C harles  M.; and B a i l e s ,  J a c k  C. The Economic Impact o f  Oregon*s 
" B o t t l e  B i l l . C o r n v a l l i s ,  O regon: The Oregon S t a t e  U n iv e rs i ty
P r e s s ,  1974.

Hannon, Bruce M. " B o t t l e s  Cans E n e r g y . "  E n v i r o n m e n t .V o l .  14, No. 2 
(March, 1972): 11-21.

Hannon, Bruce M. "System Energy and R ecy c lin g :  A S tudy  o f  th e  Beverage
I n d u s t r y . "  R e p o r t  Number 2 3 . Urbana-Champaign, I L . : C enter  f o r  
Advanced Computation, U n iv e r s i ty  o f  I l l i n o i s ,  17 March 1973.

H unt,R obert G .; and F r a n k l in ,  W i l l i a m  E. R e s o u rc e  and E n v iro n m en ta l  
A n a l y s i s  o f  N ine  B e v e ra g e  C o n ta in e r  A l t e r n a t i v e s . P repared  f o r  
The E n v i r o n m e n t a l  P r o t e c t i o n  Agency by t h e  M idw est R e s e a r c h  
I n s t i t u t e .  W a s h in g to n ,  D . C . :  G o v e r n m e n t  P r i n t i n g  O f f i c e ,  
EPA-350-SW-91C, 1974.

Hybarger, D e n n is .  M ic h ig a n  B e e r  and Wine W h o lesa le rs  A s s o c ia t io n  to  
M artin ,  Randy. Michigan L iquor C on tro l Commission, June  29 , 1981. 
(T y p e w r i t te n ) .

Hybarger, D ennis. Michigan L i q u o r  C o n t r o l  C o m m is s io n ,  H e a r i n g s  
andAppeals S e c t io n .  L ansing , M ichigan. I n te rv ie w ,  Jan u a ry  1979*

Jo n d ah l,  Lynn, Michigan House o f  R e p r e s e n t a t i v e s .  L ans ing , Michigan. 
I n te rv ie w ,  J a n u a ry ,  1979.

K irby , Carolyn R. "The Beverage C o n ta in e r  I s s u e :  A S tudy o f  Mandatory
D eposit  L e g i s l a t i o n  w ith  R espect to  N o nre tu rnab le  Packaging i n  th e  
B rew ing  I n d u s t r y . "  R e s e a r c h  R ep o r t ,  Michigan S t a t e  U n iv e r s i ty ,  
1979.



149

Michigan Compiled Laws, S e c t io n  722 .51-722 .55  (1971) o r  P u b l ic  Acts of 
Michigan 1971. No. 79. E f f e c t i v e  d a te  1 Jan u a ry  1972.

Michigan Compiled Laws, S e c t io n  445.571 -  445.576 (1976) . M i c h i g a n  
Beverage C o n ta in e r  D eposit  Law, E f f e c t i v e  d a te  3 December 1978.

Michigan C o m p i le d  L a w s ,  S e c t i o n  4 3 6 .3 3  ( 1 9 7 8 ) ,  o r  P u b l i c  A c ts  o f  
M ichigan 1978. E f f e c t i v e  d a te  23 December 1978.

Michigan Compiled Laws, P u b l ic  Act 235 o f  1980.

M ichigan Em ployment S e c u r i t y  C om m ission . "M ich ig an 's  Labor M ark e t ."  
Vol. 1«, no . 1, 1957.

Michigan Department o f  Commerce, P u b lic  S e rv ic e s  Commission.
An Econom ic A n a l y s i s  o f  Energy and Employment E f f e c t s  o f  D eposit  
R e g u l a t i o n  o f  N o n - R e f l l l a b l e  B e v e ra g e  C o n t a i n e r s  i n  M ichigan . 
L ansing , M I.: MPSC S t a f f  Study 1975-3, 3 October 1975.

Michigan Food D e a le rs  A s s o c ia t io n .  "C o n ta in e r  Law S u rv ey ."  F e b r u a r y ,  
1979. (Mimeographed.)

Michigan L e g i s l a tu r e ,  S p e c ia l  J o i n t  C om m ittee  t o  S tu d y  t h e  Impact o f  
t h e  B e v e ra g e  C o n t a i n e r  D e p o s i t  Law. M i c h i g a n 's  D e p o s i t  Law: 
F i r s t  Y e a r . An i n t e r i m  r e p o r t .  L ans ing , M I., December 4 ,  1979» 
an d  t h e i r  f i n a l  r e p o r t .  M ich ig an  D e p o s i t  Law: Second  Y e a r . 
Lansing , M I., December 1980.

"M ill ik en  o rd e r s  probe i n t o  b e e r  p r i c e  h i k e s , "  The Michigan S t a t e  News. 
E as t L ansing , M ichigan, 22 May 1979* P. A3.

O ffice  o f  t h e  A tto rney  G enera l ,  M ichigan. " P r e s s  R e l e a s e  F e b r u a r y  4 , 
1982." L ansing , M ichigan.

O ff ice  o f  D e v e l o p m e n t  P l a n n i n g ,  New Y o r k .  M a n d a to r y  D e p o s i t  
L e g i s l a t i o n :  B e n e f i t s  and C osts  f o r  New York. New York, March,
1982. (Mimeographed.)

O ffice  o f  Technology A ssessm ent. M a t e r i a l s  and Energy from M unicipal 
W a s t e . W a s h in g to n ,  D .C . :  G overnm ent P r i n t i n g  O f f i c e  r e p o r t  
OTA-M-93, 1979.

Oregon Liquor C on tro l Commission, S p e c ia l  I n v e s t i g a t i o n s  D iv is io n .  "Pr 
i c e  Survey , F eb ru a ry ,  1974." (Mimeographed.)

P o r t e r ,  R ichard  C. "M ich ig an 's  E x p e r i e n c e  w i th  M andatory  D e p o s i ts  on 
Beverage C o n ta in e r s ."  Land Economics. Vol. 59* No. 2 ,  (May 1983): 
177-194.

Ross, Myron. "Em ploym ent E f f e c t s  o f  a Ban on N on-R eturnable  Beverage 
C o n t a i n e r s . "  K a lam azoo , M I . :  K a lam azo o  N a t u r e  C e n t e r  f o r
Environm ental E d u ca tio n ,  A p ri l  1974.



150
Schlobohm, S t a r r  F. "1982 Beverage P r ic e  S tudy: Maine, New Hampshire,

Vermont, M a s sa c h u se t ts ."  December 1982. (T y p ew ri ten ) .

S c o t t ,  Roland and Zandi, I r a q .  E n e r g y  and M a t e r i a l  R e q u i r e m e n ts  o f  
B e v e r a g e  C o n ta in e r  Systems. Volume I I  in  A Study o f  t h e  Im pacts  on 
th e  USA o f  a  Ban on One-Wav Beverage C o n ta in e r s . P repared  f o r  th e  
US B r e w e r s  A s s o c i a t i o n  by B usch  C e n t e r ,  t h e  W h arto n  S c h o o l ,  
U n i v e r s i t y  o f  P e n n s y l v a n i a .  W a s h in g to n ,  D .C . :  U .S .  B re w e rs
A ss o c ia t io n ,  December 1976.

S e l l i n g e r ,  F rank . " S t a t e m e n t  B efore  th e  Panel on th e  M a te r i a l s  P o l icy  
o f  th e  Subcommittee o f  Environm ental P o l l u t i o n  o f  th e  Committee o f  
P u b l ic  Works, U nited  S t a t e s  S ena le  ( J u ly  11, 1 9 7 4 ) ."  I n  R eference  
S o u r c e  B o o k . C h a p t e r  2 .  W a s h i n g t o n ,  D . C . :  U . S .  B r e w e r s  
A s s o c ia t io n .

Sharkey , Leo. "The M ic h ig a n  E x p e r i e n c e . "  B e v e ra g e  W o r ld . November 
1979, P. 34 -39 , 43 ,  44 ,  49 , 50 , 52 , 56 , 58 , 60 , 73.

S jo la n d e r ,  R ichard . "The Economic E f f e c t s  o f  t h e  M i c h i g a n  B e v e r a g e  
C o n t a i n e r  Law on a  Package System ."  S p e c ia l  Report No. 13. E as t 
L a n s in g ,  MI. : M ich ig an  S t a t e  U n iv e r s i ty ,  School o f  Packaging , 31 
May 1979.

S jo la n d e r ,  R ichard ; a n d  K a k e l a ,  P e t e r .  " E f f e c t s  o f  M i c h i g a n ' s  
M a n d a t o r y  B e v e ra g e  C o n t a i n e r  D e p o s i t  Law ." R D R-84-1 . E a s t  
L ansing , M I.: MSU A g r i c u l tu r a l  Experim ent S t a t i o n  J o u rn a l  A r t i c l e
No. 11158, 14 May 1984.

Steinm an, J e r r y ,  ed . The B ee r  I n d u s t r y ;  A Comprehensive Review 
and A n a ly s is .  New York: Beer M a r k e te r 's  I n s i g h t s ,  I n c . ,  1982.

Snow, Robert E . ; and W righ t,D avid  E. " N o  D e p o s i t ,  No R e t u r n :  
Technology and V alues  i n  th e  M ichigan B o t t l e  R e f e r e n d u m ." Lyman 
B r i g g s  C o l l e g e ,  M ic h ig a n  S t a t e  U n i v e r s i t y ,  20 O c to b e r  1977* 
(Mimeographed.)

"Survey o f  B u y in g  P o w e r ."  S a l e s  and M a r k e t in g  M anagem ent. J u ly  o f  
v a r io u s  y e a r s .

Syrek , D ania l B. Michigan L i t t e r :  A f t e r . R eport by th e  I n s t i t u t e  f o r
A pplied  R esearch  t o  The S p e c ia l  J o i n t  C om m ittee  o f  t h e  M ic h ig a n  
L e g i s l a t u r e  to  Study th e  Impact o f  th e  Beverage C o n ta in e r  D eposit  
Law. Sacram ento , CA., 28 F eb ru a ry  1980.

U.S. Brewers A s s o c ia t io n ,  I n c .  B rew ers  Almanac: The Brewing In d u s t ry
-in th e  United S t a t e s . W ashington, D .C .: U.S. Brewers A ss o c ia t io n .  
V arious  y e a r s .

U.S. D e p a r tm e n t  o f  L a b o r ,  Bureau o f  Labor S t a t i s t i c s .  Employment and 
E a rn in g s . V ario u s  d a te s .



151
U.S. Department o f  Commerce, Bureau o f  th e  Census. C u r r e n t  P o p u la t io n  

R e p o r t s . P -2 5 ,  Numbers 130, 151 , 172, 194, 214, 384, 420, 437, 
875 and 930. V arious  d a te s .

U.S. Department o f  Commerce, O ff ice  o f  B u sin ess  Economics. S u r v e y  o f  
C urren t B u s in e s s . V arious  d a te s .

U.S. Department o f  Labor, Bureau o f  Labor S t a t i s t i c s .  Consumer P r ic e  
Index . D e ta i l e d  R eport .  V arious  d a te s .

U.S. Department of L abor, Bureau o f  Labor S t a t i s t i c s .  Consumer P r ic £  
Index . North C en tra l  Region Area R ep o r ts . V arious  D ates .

Wagenaar, A lexander. "Aggregate  Beer and Wine Consumption: E f f e c t s  o f
Changes in  th e  Minimum Legal D rink ing  Age and a  Mandatory Beverage 
C o n t a i n e r  D e p o s i t  Law." J o u rn a l  o f  S tu d ie s  on A lc o h o l . Vol. 43 , 
no. 5 ,  (May 1982): 469-82.

Weinberg, Robert S . ;  and A ss o c ia te s .  " T h e  E f f e c t s  o f  C o n v e n i e n c e  
P a c k a g in g  on th e  M alt  B e v e ra g e  I n d u s t r y ,  1947-1969  (D ecem ber 
1 , 1 9 7 1 ) . "  I n  R e f e r e n c e  S o u rc e  Book. C h a p te r  1 . W ashington, 
D .C . : U.S. Brewers A ss o c ia t io n .

Weinberg, Robert S . ; and A ss o c ia te s .  " L e t t e r  to  H. B. King R e v ie w in g  
RTI/EPA S t u d y ,  " E n e r g y  a n d  E c o n o m ic  I m p a c t s  o f  M a n d a to r y  
D e p o s i t s . "  I n  R e f e r e n c e  S o u rce  Book. C hap ter  5 . W ashington, 
D .C .: U.S. Brewers A s s o c ia t io n .

Weinberg, Robert S. "M em orandum  o n  O f f i c e  (GAO) R e p o r t :  S t a t e
E xperience  With Beverage  C o n t a i n e r  D e p o s i t  Laws Shows P o s i t i v e  
B e n e f i t s  (PAD-81-08)." S t .  L o u is :  R .S . Weinberg and A s s o c ia te s ,
6 March 1981. (Mimeographed.)

Weinberg, Robert S. "Memorandum on The O ff ice  o f  Technology Assessment 
R e p o r t :  M a t e r i a l s  and Energy From Waste: Resource Recovery and
R e c y c l i n g  f ro m  M u n ic ip a l  S o l i d  W aste  and B e v e ra g e  C o n ta in e r  
D e p o s i t  L e g i s l a t i o n . "  S t .  L o u i s ,  R.S. Weinberg and A ss o c ia te s ,  
August 8 , 1978.

W einberg, Robert S . ;  and A ss o c ia te s .  "Working Paper:  The Economics of
t h e  M alt  B e v e ra g e  P r o d u c t i o n / D i s t r i b u t i o n  S y s t e m ,1 9 7 6 ."  S t .  
L u o is :  R. S. Weinberg and A s s o c ia te s ,  8 August 1978.

Weinberg, Robert S . ;  and  A s s o c i a t e s .  "Working Paper:  The Impact o f
S h i f t i n g  from  t h e  P r e s e n t  C o n v en ien c e  P a c k a g in g  M alt  B ev e ra g e  
P r o d u c t i o n / D i s t r i b u t i o n  System t o  a  R etu rnab le-O nly  system  on the  
P r ic e  th e  Consumer w i l l  u l t i m a t e l y  have t o  pay f o r  Malt B e v e ra g e s  
f o r  O f f - P r e m is e  C onsum ption ."  In  Reference Source Book. Chapter 
1. W ashington, D.C: U.S. Brewers A s s o c ia t io n .


