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THE BIRTH OF THE COMPETITIVE MARKET I N  THE STEEL INDUSTRY 

I. I n t r o d u c t i o n  

I n  the  l a s t  two decades, economists have been t r y i n g  t o  unrave l  t he  

mystery  o f  t h e  slowdown i n  p r o d u c t i v i t y  growth o f  t h e  U.S.  economy. Most o f  

t he  s t ud ies  have been d i r e c t e d  toward t he  e n t i r e  manufac tu r ing  o r  

d isaggregated manufac tu r ing  sec to r s  o f  the  whole coun t r y .  Hu l ten  and Schwab 

(1984) (H-S)  were t he  f i r s t  t o  s tudy  the  d e c l i n e  i n  p r o d u c t i v i t y  growth f r om a  

r e g i o n a l  p e r s p e c t i v e .  They have found t h a t  d e c l i n e  o f  p r o d u c t i v i t y  growth i n  

t he  Snowbelt i s  n o t  more apparent than i n  t he  Sunbe l t .  The H-S f i n d i n g  

r e j e c t s  arguments o f  some economists t h a t  t he  e f f i c i e n c y  o f  the  Snowbelt 

economy i s  d e c l i n i n g  more r a p i d l y  than i t s  southern coun te rpa r t .  There fo re ,  

change i n  e f f i c i e n c y  (measured as t he  index o f  t o t a l  f a c t o r  p r o d u c t i v i t y )  does 

n o t  e x p l a i n  a  r e g i o n a l  s h i f t  o f  t he  i n d u s t r i a l  s e c t o r .  The H-S s tudy was 

based on t h e  e n t i r e  manufac tu r ing  sec to r .  The a n a l y s i s  o f  the  d isaggregated 

i n d u s t r i a l  sec to r  may revea l  more f u l l y  the  sources o f  a  r eg iona l  s h i f t .  

Th is  paper p resen ts  a  r e g i o n a l  a n a l y s i s  o f  t he  s t e e l  i n d u s t r y .  The major  

change i n  t he  geograph ica l  d i s t r i b u t i o n  o f  s t ee l- p roduc ing  f a c i l i t i e s  i s  due 

t o  the  development o f  t he  so- ca l led  m i n i m i l l .  Three aspects o f  the  economic 

performance o f  m i n i m i l l s  and i n t e g r a t e d  m i l l s  a re  cons idered i n  t h i s  paper:  

technology,  p r i c e  mechanism, and e f f i c i e n c y .  

Development o f  e l e c t r i c - a r c  fu rnace  techno logy  a l lowed smal l  m i l l s  t o  

compete w i t h  i n t e g r a t e d  m i l l s  and gave b i r t h  t o  a  new o r g a n i z a t i o n a l  

e n t i t y- - t h e  m i n i m i l l ,  which opera tes  on a  d i f f e r e n t  p r i c e  mechanism. To 

c l a r i f y  t h e o r e t i c a l  d i f f e r e n c e s  i n  p r i c e  mechanisms i n  t he  s t e e l  i n d u s t r y ,  

m i n i m i l l s  a re  t r e a t e d  as smal l  M a r s h a l l i a n  f i r m s ,  and i n t e g r a t e d  m i l l s  a re  

t r e a t e d  as o l i g o p o l i s t i c  f i r m s .  However, because e m p i r i c a l  da ta  on m i n i m i l l  



p r i c e s  a r e  sca rce ,  s u p p o r t  f o r  t h e  t h e o r e t i c a l  arguments on  p r i c e  d i f f e r e n c e s  

i s  drawn f r o m  t h e  s t e e l  i n d u s t r y  and f r o m  o t h e r  i n d u s t r i e s  as w e l l .  

The e f f i c i e n c y  d i f f e r e n c e  between m i n i m i l l s  and i n t e g r a t e d  m i l l s  i s  based 

on t h e  o b s e r v a t i o n  o f  r e g i o n s  where e i t h e r  m i n i m i l l s  o r  i n t e g r a t e d  m i l l s  

p redomina te .  D i r e c t  o b s e r v a t i o n s  o f  i n d i v i d u a l  f i r m s  were n o t  a v a i l a b l e .  The 

r e s u l t s  o f  t h i s  s t u d y  i n d i c a t e  t h a t  s t a t e s  w i t h  g row ing  numbers o f  m i n i m i l l s  

d i d  n o t  g a i n  e f f i c i e n c y  r e l a t i v e  t o  s t a t e s  where i n t e g r a t e d  m i l l s  

p redominated.  These f i n d i n g s  a r e  c o n s i s t e n t  w i t h  t hose  o f  H-S s t u d y  f o r  t o t a l  

m a n u f a c t u r i n g ,  i n  wh ich  i t  i s  a rgued t h a t  e f f i c i e n c y  i n d i c a t o r s  a r e  n o t  

s u f f i c i e n t  t o  d e s c r i b e  r e g i o n a l  d i f f e r e n c e s .  As opposed t o  agg rega ted  

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

r e g i o n a l  d i f f e r e n c e s .  These f e a t u r e s  a r e  t e c h n o l o g i c a l  and o r g a n i z a t i o n a l  and 

a r e  r e f l e c t e d  by  t h e  g r o w t h  o f  m i n i m i l l s  i n  one s e t  o f  r e g i o n s  and t h e  d e c l i n e  

o f  i n t e g r a t e d  m i l l s  i n  a n o t h e r  s e t  o f  r e g i o n s .  

S e c t i o n  I1  g i v e s  a  b r i e f  h i s t o r y  o f  t h e  r e g i o n a l  development o f  t h e  s t e e l  

i n d u s t r y .  T h i s  i s  f o l l o w e d ,  i n  s e c t i o n  111, by  a  d e s c r i p t i o n  o f  r e c e n t  

changes i n  t h e  i ndus t r y- - name ly ,  t h e  o p e n i n g  o f  m i n i m i  11s. S e c t i o n  I V  

d e s c r i b e s  t h e  d i f f e r e n c e s  i n  p r i c e  mechanisms o f  i n t e g r a t e d  m i l l s  and 

m i n i m i l l s .  A  c o m p a r a t i v e  i n t e r - r e g i o n a l  e f f i c i e n c y  a n a l y s i s ,  based on  t o t a l  

f a c t o r  p r o d u c t i v i t y  (TFP) a n a l y s i s ,  o f  s t a t e s  w i t h  i n t e g r a t e d  m i l l s  and s t a t e s  

w i t h  m i n i m i l l s  i s  p r e s e n t e d  i n  s e c t i o n  V .  F i n d i n g s  a r e  summarized i n  t h e  

c o n c l u s i o n ;  d a t a  sources  a r e  p r e s e n t e d  i n  append ix  I. 

11. Reg iona l  Development H i s t o r y  o f  t h e  S t e e l  I n d u s t r y .  

D u r i n g  most  o f  t h i s  c e n t u r y ,  s t e e l  p r o d u c e r s  have been c o n c e n t r a t e d  i n  

j u s t  f o u r  s t a t e s :  I l l i n o i s ,  I n d i a n a ,  Oh io ,  and P e n n s y l v a n i a .  T h i s  f o u r - s t a t e  

r e g i o n  i s  r e f e r r e d  t o  h e r e  as t h e  Midwest  Core  (MWC). A t  n o  t i m e  s i n c e  1910 

has MWC1s sha re  o f  raw  s t e e l  p r o d u c t i o n  f a l l e n  be low  60 p e r c e n t  o f  t o t a l  U.S.  
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o u t p u t  ( see  c h a r t  1 ) .  MWC's share  i n  t h e  p r o d u c t i o n  o f  s t e e l  has g r a d u a l l y  

d e c l i n e d ,  w h i l e  new r e g i o n s  have emerged i n  t h e  s t e e l  p r o d u c t i o n  a rena .  I n  

t h e  l a s t  two decades,  t h e  S o u t h ' s  sha re  o f  s t e e l  p r o d u c t i o n  has s t e a d i l y  

i n c r e a s e d  f r o m  10 p e r c e n t  i n  1960 t o  17 p e r c e n t  i n  1985-- the f a s t e s t  g r o w i n g  

share  among s t e e l - p r o d u c i n g  r e g i o n s .  The share  o f  t h e  A t l a n t i c  Coast  s t a t e s  

d u r i n g  t h e  same p e r i o d  d e c l i n e d  f r o m  12 p e r c e n t  t o  6  p e r c e n t .  The r e g i o n a l  

s t r u c t u r a l  change i n  t h e  l a s t  two  decades i s  more d r a m a t i c  w i t h  r e s p e c t  t o  

m i l l  open ings  i n  s t a t e s  t h a t  were n o t  i n v o l v e d  i n  raw  s t e e l  p r o d u c t i o n  

p r e v i o u s l y .  Ten new s t a t e s  were added t o  t h e  l i s t  o f  s t e e l - p r o d u c i n g  s t a t e s  

comp i l ed  b y  t h e  Amer ican I r o n  and S t e e l  I n s t i t u t e  ( A I S I )  s i n c e  1954, w h i l e  i n  

t h e  p r e v i o u s  40 y e a r s ,  o n l y  n i n e  s t a t e s  were added (see t a b l e  1 ) .  These 

developments a r e  t y p i c a l  o f  t h e  S n o w b e l t / S u n b e l t  m a n u f a c t u r i n g  s h i f t ,  b u t  t h i s  

s t u d y  f o c u s e s  on  a  p a r t i c u l a r  i n d u s t r i a l  s e c t o r .  I n  t h i s  s e t t i n g ,  i n  a d d i t i o n  

t o  a n a l y z i n g  p r o d u c t i v i t y  t r e n d s ,  we can add ress  t h e  i n d u s t r i a l  o r g a n i z a t i o n  

i s s u e s  o f  t h e  i n d u s t r y .  I n d u s t r i a l  o r g a n i z a t i o n  a n a l y s i s  d e v o t e d  t o  

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

s h i f t .  

M i n i m i l l s ,  wh ich  f i r s t  appeared i n  t h e  l a t e  1950s and have become 

e s t a b l i s h e d  i n  t h e  l a s t  two  decades, p r o c e s s  s c r a p  s t e e l  w i t h  an e l e c t r i c - a r c  

f u r n a c e .  M i n i m i l l s  a r e  s m a l l - s c a l e  p r o d u c e r s ,  w i t h  100,000 t o n s  o f  average 

annua l  c a p a c i t y .  B e f o r e  t h e  a d v e n t  o f  m i n i m i l l s ,  most  s t e e l  p r o d u c e r s  were 

f u l l y  i n t e g r a t e d ,  l a r g e  c o r p o r a t i o n s  and had b l a s t  f u r n a c e s  w i t h  an average 

annua l  c a p a c i t y  o f  2 m i l l i o n  t o n s .  Because i n t e g r a t e d  m i l l s  have n o t  expanded 

t h e i r  f a c i l i t i e s  i n  t h e  l a s t  two decades,  t h e  m a j o r  f a c t o r  i n  r e g i o n a l  changes 

i n  t h e  s t e e l  i n d u s t r y  i s  d i s t r i b u t i o n  o f  m i n i m i l l s  and reduced  c a p a c i t y  o f  

i n t e g r a t e d  m i l l s .  A  map o f  t h e  m i n i m i l l s  r e v e a l s  a  f a i r l y  even d i s t r i b u t i o n  

o f  f a c i l i t i e s  o v e r  t h e  c o u n t r y  ( see  f i g u r e  1 ) .  
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Chart 1 Raw Steel Production 
( p roduc t i on  as a share o f  U.S. t o t a l )  
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SOURCE: American Iron and S tee l  I n s t i t u t e ,  Annual S t a t i s t i c a l  Repor t ,  1910 t o  
1984, Washington, DC. 
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S t a t e s  

A1 aska  

TABLE 1: A t t r i t i o n  and A d d i t i o n  o f  S t a t e s  t o  
A I S I  L i s t  o f  S t e e l  P r o d u c t i o n  

Arkansas 

A r i z o n a  

Washington, DC 

F l o r i d a  

Hawai i 

Kansas - 

Lou i  s i a n n a  

Iowa 

Massachuset ts  

M i s s i s s i p p i  

Nebraska + 

Nevada 

N o r t h  C a r o l i n a  + - 

Oregon + 

South  Caro l  i na  + - 
Utah  - + 

Wiscons in  - 

T o t a l  A d d i t i o n  
T o t a l  A t t r i t i o n  

KEY : + S t a t e  added t o  1  i s t  
- S t a t e  d e l e t e d  f roll) 1  i s t  

Source: Annual S t a t i s t i c a l  R e ~ o r t ,  American I r o n  and S t e e l  I n s t i t u t e  1914-1975, Washiny ton,  DC 
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F i g u r e  1 Raw S t e e l  C a p a c i t y  by M i n i m i l l s  
( i n  thousands o f  t o n s )  

SOURCE: Tab le  2 
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As much as 24.4 p e r c e n t  o f  t h e  m i n i m i l l s '  c a p a c i t y  i s  c u r r e n t l y  i n  t h e  

N o r t h  C e n t r a l  r e g i o n ,  and 7 .7  p e r c e n t  o f  c a p a c i t y  i s  i n  t h e  N o r t h e a s t  r e g i o n .  

The g r e a t e s t  share o f  t o t a l  m i n i m i l l  c a p a c i t y  (57.8  p e r c e n t )  i s  i n  t h e  South ,  

and 10 p e r c e n t  i s  i n  t h e  West. (These f i g u r e s  a r e  c a l c u l a t e d  f r o m  t a b l e  2,  

which r e f l e c t s  t h e  d i s t r i b u t i o n  o f  s t e e l- p r o d u c i n g  c a p a c i t i e s  i n  1983.)  

I n t e g r a t e d  m i l l s  have h i s t o r i c a l l y  been c o n c e n t r a t e d  i n  t h e  MWC, w h i l e  

m in im i  11s have spread a l l  o v e r  t h e  c o u n t r y .  ' As a  r e s u l t ,  an a n a l y s i s  o f  

o u t p u t  d i s t r i b u t i o n ,  o r  new openings,  c r e a t e s  t h e  i m p r e s s i o n  t h a t  t h e  s t e e l  

i n d u s t r y  i s  moving t o  t h e  South. I t  i s  c l e a r  t h a t  s e a r c h i n g  f o r  p a r t i c u l a r  

f e a t u r e s  t h a t  make t h e  South a t t r a c t i v e  t o  t h e  s t e e l  i n d u s t r y  (such as r i s i n g  

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

111. Techno log ica l  D i f f e r e n c e s  Between M i n i m i l l s  and I n t e g r a t e d  M i l l s  

P r i o r  t o  t h e  119-day s t e e l w o r k e r s '  s t r i k e  i n  1959, t h e  share o f  m i n i m i l l s  

i n  t h e  s t e e l  i n d u s t r y  was v e r y  smal l  b u t ,  i n  t h e  l a s t  20 y e a r s ,  t h e y  have 

become a  s t r o n g  c o m p e t i t o r  o f  t h e  i n t e g r a t e d  s t e e l  p roducers .  Sma l l- sca le  

s t e e l  o p e r a t i o n s  a r e  n o t  new; severa l  such s t e e l  m i l l s  have been i n  o p e r a t i o n  

f o r  50 years  or more (see Kotch [19711).  I n  t h e  p a s t ,  these m i l l s  were b u i l t  

e i t h e r  t o  s u p p o r t  an e x i s t i n g  p l a n t  o r  were in tended  t o  deve lop  i n t o  a  l a r g e  

c o r p o r a t i o n .  By c o n t r a s t ,  t h e  purpose o f  t h e  m i n i m i l l  i s :  a >  t o  b u i l d  

s m a l l - c a p a c i t y  f a c i l i t i e s  t h a t  remain  r e l a t i v e l y  s m a l l ,  b )  t o  compete w i t h  

l a r g e  i n t e g r a t e d  m i l l s  by a d o p t i n g  lower  c a p i t a l  c o s t  t e c h n o l o g i e s ,  and c )  t o  

s p e c i a l i z e  i n  p r o d u c i n g  a  s p e c i a l  t y p e  o f  s t e e l  t h a t  l a r g e  m i l l s  produce l e s s  

e f f i c i e n t l y .  

More than  40 m i n i m i l l s  were b u i l t  i n  t h e  1960s, and 20 were b u i l t  i n  t h e  

1970s (see t a b l e  2 ) .  The average c a p a c i t y  o f  i n d i v i d u l  m i n i m i l l s  has 

i n c r e a s e d  s i n c e  t h e i r  s t a r t .  I n  t h e  1960s, i n d i v i d u a l  m i n i m i l l s  d i d  n o t  

exceed 40,000 tons  o f  annual s t e e l  p r o d u c t i o n .  
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Table  2  Comparison o f  M i n i m i l l s  and I n t e g r a t e d  P l a n t s  i n  1983 

S t a t e  

0  H 
I L 
I N  
PA 
NJ 
NY 
V A 
M D 
M I  
MN 
KY 
TN 
S C 
TX 
F L 
LA 
M I  
MO 
NC 
wv 
A L 
A K 
G A 
0  R 
C A 
HA 
co 
I A 
N E 
UT 
WA 
A R 

Capac i t y d  

M i  n i m i  11 s  I n t e g r a t e d  

Number o f  p l a n t s  
S t a r t - u p  d a t e s  o f  m i n i m i l l s  T o t a l  p l a n t s  
pre- 60s 60s - 70s 80s M i n i m i l l s  I n t e g r a t e d  

2  2 6  
2  1 3  6  
2  2  2  
2  2  6  

1 1 2 
1 1 2 1 
1  1 2 

1 
1  1  3  

1 1 2 
1 2  3  1 

1 1 1  3  
2 1 3  

3  2 3  8  2  
1  2  3  

1 1 
1 1 

1  
1 1 

1  1 1 
1  1  2  

1 1  
1  1  

2  2  
2  1 1  4  
1  1  

1  
1 1  
1 1 

1 1  1 
1  1 

1 1 

T o t a l  17,784 129,500 20 13 14 10 57 3  4  

T o t a l  number o f  companies 4  5  16 

a.  C a p a c i t y  i s  expressed i n  100 tons  p e r  y e a r .  

NOTE: Data  f o r  13 m i n i m i l l s  t h a t  d i d  n o t  appear i n  The M i n i m i l l  Handbook were 
supplemented by phone i n t e r v i e w s .  

Sources: M i n i m i l l  Data :  33 Meta l  P roduc ing  (1983) ;  M a r k e t i n g  Economics I n s t i t u t e ;  
and S e r j e a n t s o n  e t  a l .  (1983) .  I n t e g r a t e d  m i l l  da ta :  Acs (1984) .  
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In the 1970s, the capacity of some minimills exceeded 900,000 tons a year, 

compared to 2 million tons per year for the average blast furnace operation 

(see McManus C19701). Total minimill capacity tripled in the 1970s, reaching 

17,000,000 tons a year, and capturing about 20 percent of the steel 

marketplace (see 33 Metal Producing C19831). 

The product range of minimills has remained relatively narrow. Minimills 

produce mostly rounds, angles, channels, flats, rods, and curves used in 

construction and light manufacturing (see McManus C19801). The integrated 

mills are geared toward large construction projects--dams, railroads, bridges, 

and automobiles. Although in the 1960s minimills were associated with 

low-grade products that did not require sophisticated equipment, this is 

gradually becoming less true. Today, minimills are moving into the mainstream 

of steelmaking, as they have exhausted market potential in low-grade products 

and are exploring new technologies (see Iverson C19841). 

Minimills use scrap metal, which is processed in an electric-arc furnace, 

a technology that enables producers to bypass coke ovens and blast furnaces, 

which are parts of the integrated process. This technology cuts the sunk cost 

of minimill construction, lowers energy consumption per ton of steel, and 

reduces pollution-abatement costs. In 1978, integrated producers used 35.2 

million Btus to produce a ton of shipped steel, while the non-integrated 

producers used 9.9 million Btus to make the same amount. While the integrated 

sector uses about 10 man-hours to produce one ton of finished steel, minimills 

use about three man-hours per ton. A scrap-based electric furnace mill 

(minimill) can be built for less than $300 to $400 per ton of annual capacity, 

whi 1 e an integrated mi 1 1  requires $2,000 per ton of annual capaci ty (see 

Iverson 119841; and American Iron and Steel Institute C1985, p. 241). 
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C o n s t r u c t i o n  o f  a  m i n i m i l l  t a k e s  one t o  two y e a r s ,  w h i l e  c o n s t r u c t i o n  o f  an 

i n t e g r a t e d  m i l l  t a k e s  f i v e  t o  seven y e a r s .  

M i n i m i l l  p roduce rs  a d a p t  f a s t e r  t o  t e c h n o l o g i c a l  b r e a k t h r o u g h s  t h a n  

i n t e g r a t e d  p r o d u c e r s  do.  M i n i m i l l s  were q u i c k  t o  make use o f  t h e  e l e c t r i c  

f u r n a c e  and t o  implement f u r n a c e  improvements and c o n t i n u o u s  c a s t i n g .  F o r  

example,  by  1978 o n l y  1 1  p e r c e n t  o f  s t e e l  p roduced by  i n t e g r a t e d  m i l l s  was 

c o n t i n u o u s l y  c a s t ,  w h i l e  51 p e r c e n t  o f  m i n i m i l l s '  s t e e l  was c o n t i n u o u s l y  c a s t  

( see  Congress o f  t h e  U n i t e d  S t a t e s ,  O f f i c e  o f  Techno logy  Assessment C1980, p .  

290, t a b l e  1181) .  The f i r s t  o n - l i n e  c o n t i n u o u s  c a s t i n g  mach ine ry  was employed 

b y  a  m i n i m i l l  ( see  K o b r i n ,  C1967, p . 7 2 1 ) .  

A p p r o x i m a t e l y  25 p e r c e n t  o f  t o t a l  m i n i m i l l  c a p a c i t y  i s  l o c a t e d  i n  t h e  

N o r t h  C e n t r a l  census r e g i o n ,  7  p e r c e n t  i n  t h e  Eas t  N o r t h  C e n t r a l  a rea ,  o v e r  50 

p e r c e n t  o f  t h e  t o t a l  c a p a c i t y  i s  c o n c e n t r a t e d  i n  t h e  South ,  and 10 p e r c e n t  i s  

d i s t r i b u t e d  i n  t h e  West. (These f i g u r e s  a r e  c a l c u l a t e d  f r o m  t a b l e  2 . )  The 

i n t e r s t a t e  compar ison sugges ts  t h a t  m i n i m i l l s  a r e  a b l e  t o  compete i n  a r e a s  

where t r a d i t i o n a l  i n t e g r a t e d  f a c i l i t i e s  a r e  e s t a b l i s h e d ,  such as t h e  MWC 

r e g i o n .  I n  a d d i t i o n ,  m i n i m i l l s  a r e  l o c a t e d  i n  a reas  t h a t  a r e  s p a r s e l y  

p o p u l a t e d  by  c o r p o r a t e  f a c i l i t i e s ,  t h e r e b y  d e v e l o p i n g  new l o c a l  marke ts ,  such 

as t h e  West and t h e  South .  
# 

The m i n i m i l l s  r e l y  on  speed and f l e x i b i l i t y  i n  s e r v i n g  l o c a l  m a r k e t s .  

They a r e  a b l e  t o  f i l l  s m a l l  s t e e l  o r d e r s  a t  c o m p e t i t i v e  p r i c e s  and t o  o f f e r  

s h o r t e r  d e l i v e r y  t i m e s  t h a n  many l a r g e r  s t e e l  s e r v i c e  c e n t e r s .  C loseness t o  

t h e  consumer c u t s  c o s t s  o f  m a i n t a i n i n g  l a r g e  i n v e n t o r i e s  and reduces  

t r a n s p o r t a t i o n  c o s t s .  Immedia te  r e a c t i o n  t o  new o r d e r s  m i n i m i z e s  l e a d  t i m e  

and l e v e l s  o f  p r o d u c t  i n v e n t o r y .  
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I V .  C o r p o r a t e  and C o m p e t i t i v e  S e c t o r s '  P r i c e  Mechanism 

The e n g i n e e r i n g  s u r v e y  i n  s e c t i o n  I11 suggests  t h a t  m i n i m i l l  t e c h n o l o g y  

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

i n t e g r a t e d  m i l l .  I n  s e c t i o n  I V ,  t h e  s u p e r i o r  e f f i c i e n c y  o f  s m a l l - f i r m  

o p e r a t i o n  i s  addressed.  

I n  t h i s  c e n t u r y ,  s m a l l  f a m i l y - c o n t r o l l e d  f i r m s  have g r a d u a l l y  changed i n t o  

l a r g e  c o r p o r a t i o n s  w i t h  a d m i n i s t r a t i v e  py ramids .  

The M a r s h a l l i a n  c a p i t a l i s t  r u l e d  h i s  f a c t o r y  f r o m  an o f f i c e  on  t h e  
second f l o o r .  A t  t h e  t u r n  o f  t h e  c e n t u r y ,  t h e  p r e s i d e n t  o f  a  l a r g e  
n a t i o n a l  c o r p o r a t i o n  was l odged  i n  t h e  h i g h e r  b u i l d i n g ,  perhaps o n  t h e  
seven th  f l o o r ,  w i t h  g r e a t e r  p e r s p e c t i v e  and power.  I n  t o d a y ' s  g i a n t  
c o r p o r a t i o n ,  managers r u l e  f r o m  t h e  t o p  o f  s k y s c r a p e r s ;  on  a  c l e a r  day,  
t h e y  can a l m o s t  see t h e  w o r l d .  S teven Hymer (1972,  pp.113-140).  

D u r i n g  t h e  l a s t  two  decades, t h e  s t e e l  i n d u s t r y  has e x p e r i e n c e d  t h e  

r e v e r s e  o f  t h i s  p r o c e s s .  I n  t h e  n i n e t e e n t h  c e n t u r y ,  s t e e l  p r o d u c t i o n  was 

c o n c e n t r a t e d  i n  t h e  hands o f  a  f ew  c o r p o r a t i o n s ,  b u t  i n  t h e  l a s t  two decades,  

t h e s e  c o r p o r a t i o n s  s t a r t e d  t o  l o s e  b u s i n e s s  t o  s m a l l e r  p r o d u c e r s  and t o  

i m p o r t e d  goods. The s t e e l  i n d u s t r y ,  t h e r e f o r e ,  p r o v i d e s  a  n a t u r a l  e x p e r i m e n t  

t h a t  can h e l p  economis ts  a n a l y z e  t h e  per fo rmance o f  l a r g e  c o r p o r a t i o n s  

r e l a t i v e  t o  t h a t  o f  s m a l l  f i r m s  i n  t h e  same m a r k e t .  

To e x p l a i n  t h e  d i f f e r e n c e s  between t h e  m i n i m i l l  p r o d u c e r s  and t h e  

i n t e g r a t e d  p r o d u c e r s ,  i t  i s  u s e f u l  t o  t h i n k  o f  t h e  d i f f e r e n c e s  between 

M a r s h a l l i a n  and c o r p o r a t e  f i r m s .  M i n i m i l l s  a r e  r e f e r r e d  t o  i n  t h e  economic 

l i t e r a t u r e  as c o m p e t i t i v e  s e c t o r .  Some a n a l y s t s  c o n s i d e r  i m p o r t e d  s t e e l  as a  

c o m p e t i t i v e  s e c t o r ,  t o o ,  because p r i c e s  o f  m i n i m i l l s  and i m p o r t e d  s t e e l  a r e  

s e n s i t i v e  t o  demand c o n d i t i o n s .  V e r t i c a l l y  i n t e g r a t e d  m i l l s  a r e  r e f e r r e d  t o  

i n  t h e  economic l i t e r a t u r e  as t h e  c o r p o r a t e  s t e e l  s e c t o r .  P r i c e s  o f  c o r p o r a t e  

m i l l  p r o d u c t s  a r e  l e s s  s e n s i t i v e  to  demand c o n d i t i o n s  and a r e  m o s t l y  

d e t e r m i n e d  b y  t h e  p r i c e  o f  l a b o r  and m a t e r i a l s .  I n  t h i s  s e c t i o n ,  a  
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t h e o r e t i c a l  e x p l a n a t i o n  o f  c o r p o r a t e  and c o m p e t i t i v e  p r i c e  mechanisms and an 

e m p i r i c a l  v e r i f i c a t i o n  a r e  p r e s e n t e d .  

A  M a r s h a l l i a n  ( c o m p e t i t i v e )  f i r m  i s  a  p r i c e - t a k e r .  I f  demand i n c r e a s e s ,  

i t  i s  t h e  cus tomer ,  n o t  t h e  p r o d u c e r ,  who d i c t a t e s  p r i c e  change t h r o u g h  t h e  

w h o l e s a l e r  (who wou ld  o f f e r  h i g h e r  p r i c e s  t o  o b t a i n  t h e  good) .  I f  demand 

f a l l s ,  t h e  w h o l e s a l e r  must a c c e p t  l ower  p r i c e s  and impose t h e  new p r i c e  on  t h e  

p r o d u c e r .  An i n c r e a s e  i n  demand would n o t  be a l l o w e d  t o  rema in  u n s a t i s f i e d .  

The f e a r  o f  f i n a n c i a l  l o s s  and bus iness  f a i l u r e  i s  t h e  i n c e n t i v e  f o r  a f i r m  t o  

respond  t o  p r i c e  changes. I n  t h e  c o m p e t i t i v e  m a r k e t ,  s u p p l y  and demand a r e  

equa ted  by  t h e  p r i c e  change. 

I n  t h e  c o r p o r a t e  m a r k e t ,  t h e  manu fac tu re r  i n f l u e n c e s  t h e  p r i c e .  I n  t h e  

c o r p o r a t i o n ,  p r i c e s  a r e  s e t  by  a d m i n i s t r a t i v e  a c t i o n ;  t h i s  p r i c e  mechanism i s  

much l e s s  f l e x i b l e  t h a n  t h e  c o m p e t i t i v e  m a r k e t ' s .  An i n e f f i c i e n t l y  managed 

b r a n c h  o f  t h e  company does n o t  n e c e s s a r i l y  f a c e  e x t i n c t i o n ,  as i t  would i n  a  

M a r s h a l l i a n  f i r m .  Such a  b ranch  can be s u b s i d i z e d  by o t h e r  b ranches.  

The c o m p e t i t i v e  m a r k e t  was c o i n e d  by G a r d i n e r  Means as t h e  c o m p e t i t i v e  

f l e x p r i c e  marke t  o p e r a t i o n ,  where s u p p l y  and demand a r e  b r o u g h t  i n t o  

e q u i l i b r i u m  by a  f l e x i b l e  p r i c e .  I n  a  c o r p o r a t e  f i x p r i c e  m a r k e t ,  s u p p l y  and 

demand a r e  equated a t  an i n f l e x i b l e  p r i c e  t h r o u g h  t h e  p r i n c i p l e  o f  e f f e c t i v e  

demand (see G a r d i n e r  Means C19391). 

To v e r i f y  whether  c o r p o r a t e  p r i c e s  a r e  i n s e n s i t i v e  t o  v a r i a t i o n s  i n  

demand, as t h e  above d i s c u s s i o n  suggests ,  and t h a t  t h e y  a r e  de te rm ined  by  t h e  

f a c t o r  c o s t s ,  economis ts  have ana lyzed  t h e  f o r m a t i o n  o f  p r i c e s  i n  l a r g e  

b u r e a u c r a t i c  f i r m s . '  I n  a d d i t i o n ,  t h e y  have a n a l y z e d  p r i c e  v a r i a t i o n s  i n  

m a r k e t s  w i t h  a  dominant  share  o f  c o r p o r a t e  f i r m s .  By s t u d y i n g  t h e  b e h a v i o r  

o f  b i g  c o r p o r a t i o n s ,  t h e  a u t h o r  found t h a t  t h e r e  i s  a  d e s i r e  t o  s t a b i l i z e  

p r i c e s  and t o  t a r g e t  m a r k e t  sha re .  The o l i g o p o l i s t i c  f i r m  does n o t  use 

m a r g i n a l  p r i n c i p l e s  i n  s e t t i n g  p r i c e s .  
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The p r i c e  mechanism, r a t h e r ,  can be e x p l a i n e d  by  t h e  normal  p r i c e  

h y p o t h e s i s .  E i c h n e r  (1976)  and Wood (1974)  argue t h a t  t h e  f i r m  chooses a  

markup t h a t  w i l l  y i e l d  t h e  r e q u i r e d  l e v e l  o f  r e t a i n e d  e a r n i n g s ,  g i v e n  i t s  

d i v i d e n d- p a y o u t  r a t i o  and d e b t - t o - e q u i t y  r a t i o .  The p r i c i n g  b e h a v i o r  o f  a  

f i r m  i n  t h e  c o r p o r a t e  m a r k e t ,  t h e r e f o r e ,  i s  d e t e r m i n e d  by  t h e  need o f  funds 

f o r  i n t e r n a l  i n v e s t m e n t  r a t h e r  t h a n  by  t h e  change i n  t h e  demand f o r  p r o d u c t .  

T h i s  a rgument ,  based on  t h e  a n a l y s i s  o f  t h e  f i r m  s t r u c t u r e ,  i s  s u p p o r t e d  by  

e c o n o m e t r i c  s t u d i e s  t h a t  f ound  c o s t  f a c t o r s  t o  be much more i m p o r t a n t  t h a n  

demand f a c t o r s . "  

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

i n d u s t r y .  Yamawaki (1985) has a n a l y z e d  t h e  i n v e s t m e n t  b e h a v i o r  o f  t h e  

dominan t  and c o m p e t i t i v e  f r i n g e  f i r m s  i n  t h e  s t e e l  i n d u s t r y  f r o m  1907 to  

1930. The U.S .  S t e e l  C o r p o r a t i o n  r e p r e s e n t e d  such a  dominant  f i r m .  I t s  share  

i n  t o t a l  U.S.  i n g o t  c a p a c i t y  was 50.1 p e r c e n t  i n  1908, w h i l e  Jones and 

L a u g h l i n ,  t h e n  t h e  s e c o n d- l a r g e s t  p r o d u c e r ,  had o n l y  4 .2  p e r c e n t  o f  t o t a l  

c a p a c i t y .  I n  t h e  obse rved  p e r i o d ,  Yamawaki f ound  t h a t  t h e  p r i c e  v a r i a b l e  had 

a  s t a t i s t i c a l l y  s i g n i f i c a n t  e f f e c t  o n  i n v e s t m e n t  d e c i s i o n s  among c o m p e t i t i v e  

f i r m s ,  b u t  p r i c e  was n o t  s i g n i f i c a n t  i n  i n f l u e n c i n g  i n v e s t m e n t  d e c i s i o n s  i n  

t h e  dominan t  f i r m .  The i n d u s t r y  demand v a r i a b l e  d i d  n o t  have a  s t a t i s t i c a l l y  

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 t h  t h e  i n v e s t m e n t  d e c i s i o n  o f  t h e  dominant  f i r m ,  

w h i l e  i t  had a  s i g n i f i c a n t  e f f e c t  o n  t h e  c a p i t a l  l e v e l  i n  t h e  c o m p e t i t i v e  f i r m .  

An e c o n o m e t r i c  s t u d y  o f  t h e  p r i c e  mechanism i n  t h e  U . S .  c o r p o r a t e  s t e e l  

i n d u s t r y  was done by Acs (1984)  f o r  1956 t o  1975. The a u t h o r ' s  c o n c l u s i o n  i s  

s i m i l a r  t o  t h a t  o f  e a r l i e r  s t u d y  o f  c o r p o r a t e  f i r m  b e h a v i o r ,  i n  wh ich  t h e  

p r i c e - s e t t i n g  mechanism was i n f l e x i b l e .  D u r i n g  t h e  obse rved  p e r i o d ,  t h e  s t e e l  

i n d u s t r y  was dominated b y  c o r p o r a t e  f i r m s .  Acs (1984,  p .  54) d e s c r i b e s  t h e  

d i f f e r e n c e  between two t y p e s  o f  f i r m s :  "Once p r o d u c t i o n  has t a k e n  p l a c e ,  
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p r i c e s  have no  r e l a t i o n s h i p  to  c o s t s  i n  c o m p e t i t i v e  m a r k e t s .  I n  c o r p o r a t e  

m a r k e t s ,  i t  i s  p r e c i s e l y  t h e  o p p o s i t e .  Once p r o d u c t i o n  t a k e s  p l a c e ,  demand 

has no  i m p a c t  on  p r i c e . "  

Acs f o u n d  t h a t  i n  t h e  1974-75 r e c e s s i o n ,  s t e e l  ' m i l l  p r i c e s  d i d  n o t  r i s e  

d u r i n g  t h e  boom and f e l l  o n l y  s l i g h t l y  d u r i n g  t h e  d e c l i n e ,  w h i l e  p r i c e s  o f  

m i n i m i l l s  and i m p o r t e d  s t e e l  r o s e  i n  t h e  expans ion  and f e l l  s i g n i f i c a n t l y  i n  

t h e  d e c l i n e .  The same f i n d i n g s  were c o n f i r m e d  by  t h e  C o u n c i l  on  Wage and 

P r i c e  S t a b i l i t y  (1977 ) .  

A c c o r d i n g  t o  Acs, by  m a i n t a i n i n g  a  c o n s t a n t  d i v i d e n d- t o- p a y o u t  r a t i o ,  

s t e e l  c o r p o r a t i o n s  have p r o v i d e d  a  f e r t i l e  c l i m a t e  f o r  wage i n c r e a s e s  d u r i n g  

most  o f  t h i s  c e n t u r y .  I n  t h e  l a s t  two decades, t h e  emergence o f  a  c o m p e t i t i v e  

s e c t o r  i n  t h e  s t e e l  i n d u s t r y  has f o r c e d  c o r p o r a t i o n s  e i t h e r  t o  l o w e r  t h e i r  

p r i c e s  or t o  e x i t  f r o m  t h e  c o m p e t i t i v e  end o f  s t e e l  p r o d u c t s .  Because o f  

c o n c e s s i o n s  t o  o r g a n i z e d  l a b o r ,  c o r p o r a t i o n s  a r e  n o t  a b i e  t o  l o w e r  wages when 

t h e  c o m p e t i t i v e  marke t  r e q u i r e s  i t .  The o r g a n i z a t i o n a l  s t r u c t u r e  o f  t h e  

c o r p o r a t e  s e c t o r ,  wh ich  deve loped  i n  t h e  atmosphere o f  an o l i g o p o l i s t i c  

m a r k e t ,  has a  n a t u r a l  r e s i s t a n c e  t o  r e o r g a n i z a t i o n .  Lower e n t r y  b a r r i e r s ,  

t h r o u g h  l o w e r  sunk c o s t ,  d e t e r m i n e s  m i n i m i , l l s l  e n t r a n c e  i n t o  t h e  l i m i t e d  

number o f  c a r b o n- s t e e l  p r o d u c e r s .  I n  t h i s  range o f  p r o d u c t s ,  s u p e r i o r  

t e c h n o l o g i c a l  e f f i c i e n c y  and a  f l e x i b l e  p r i c e  a d j u s t m e n t  mechanism e n a b l e  

m i n i m i l l s  t o  f o r c e  i n t e g r a t e d  p r o d u c e r s  o u t  o f  t h e  marke t .  5 

V.  A  Measure o f  I n t e r r e g i o n a l  and I n t e r t e m p o r a l  E f f i c i e n c y  D i f f e r e n c e s  

A compar ison o f  t h e  p r o d u c t i v i t y  o f  i n t e g r a t e d  m i l l s  and m i n i m i l l s  wou ld  

r e q u i r e  t i m e- s e r i e s  d a t a  on t h e  f i r m  l e v e l ,  b u t ,  u n f o r t u n a t e l y ,  none a r e  

a v a i l a b l e .  I n  l i e u  o f  t h e  f i r m - l e v e l  d a t a ,  s t a t e  census d a t a  a r e  used h e r e .  
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S t a t e s  were aggregated i n t o  two  s e t s ,  one r e p r e s e n t i n g  i n t e g r a t e d  m i l l s ,  and 

t h e  o t h e r ,  m i n i m i l l s .  

The MWC r e g i o n  r e p r e s e n t s  a  s e t  o f  s t a t e s  where b i g  c o r p o r a t i o n s  dominate  

s t e e l  p r o d u c t i o n .  A l t h o u g h  m i n i m i l l s  e x i s t  i n  t h i s  a rea ,  t h e i r  p e r c e n t a g e  i n  

t o t a l  c a p a c i t y  o f  MWC b y  1982 was l e s s  t h a n  3 p e r c e n t  ( c a l c u l a t e d  f r o m  t a b l e  

2 ) .  S t a t e s  where m i n i m i l l s  were i n  t h e  m a j o r i t y  among s t e e l  p r o d u c e r s  b y  1982 

a r e  s e l e c t e d  as r e p r e s e n t a t i v e  o f  m i n i m i l l s  ( t h e s e  s t a t e s  a r e  s e l e c t e d  f r o m  

t a b l e  2 ) .  Some o f  t h e s e  s t a t e s  were exc luded  f r o m  t h e  a n a l y s i s ,  because d a t a  

a r e  n o t  r e p o r t e d  ( f o r  d i s c l o s u r e  reasons )  by  t h e  Census o f  M a n u f a c t u r e s .  The 

r e m a i n i n g  s t a t e s  a r e  agg rega ted  and termed as c o m p e t i t i v e  s t a t e s . "  There  

were i n t e g r a t e d  m i l l s  i n  some o f  t h e  c o m p e t i t i v e  s t a t e s  d u r i n g  t h e  o b s e r v e d  

1963-82 p e r i o d ,  b u t  t h e i r  sha re  was d e c l i n i n g ,  w h i l e  t h e  sha re  o f  m i n i m i l l s  

was i n c r e a s i n g .  Under t h i s  c o n d i t i o n ,  t h e  change i n  t h e  s t a t e  f i g u r e s  

r e f l e c t s  d i f f e r e n c e s  between m i n i m i l l s  and i n t e g r a t e d  m i l l s .  

The a n a l y s i s  o f  t h e  e f f i c i e n c y  o f  MWC s t e e l  p r o d u c e r s  r e l a t i v e  t o  t h e  

c o m p e t i t i v e  s t a t e s '  p r o d u c e r s  i s  pe r fo rmed  by  u t i l i z i n g  t h e  t o t a l  f a c t o r  

p r o d u c t i v i t y  (TFP) f ramework .  Labor  p r o d u c t i v i t y ,  a  t e r m  used f r e q u e n t l y  i n  

t h e  media ,  does n o t  r e f l e c t  e f f i c i e n c y  o f  l a b o r .  S i m i l a r l y ,  t h e  r a t i o  o f  

o u t p u t  p e r  any s i n g l e  f a c t o r ,  wh ich  fo rms  t h e  " p a r t i a l "  p r o d u c t i v i t y  i n d e x ,  

c a n n o t  a d e q u a t e l y  measure f a c t o r  e f f i c i e n c y .  O u t p u t  p e r  w o r k e r  may r i s e ,  f o r  

example ,  even i n  t h e  absence o f  any change i n  w o r k e r s '  e f f i c i e n c y  i f  l a b o r  i s  

e q u i p p e d  w i t h  more means o f  p r o d u c t i o n .  The q u e s t i o n  o f  l a b o r  e f f i c i e n c y  i s  

of m a j o r  impor tance ,  e s p e c i a l l y  i f  d i f f e r e n t  o r g a n i z a t i o n s ,  such as c o r p o r a t e  

and c o m p e t i t i v e  f i r m s ,  a r e  b e i n g  a n a l y z e d .  The r i s e  i n  o u t p u t  p e r  worker- hour  

p r o d u c t i v i t y  i s  t h e  compos i te  e f f e c t  o f  chang ing  l a b o r ,  c a p i t a l ,  and o t h e r  

m a t e r i a l s '  e f f i c i e n c y ,  as w e l l  as c a p i t a l - l a b o r  s u b s t i t u t i o n .  I f  t h e  

e f f i c i e n c y  o f  each f a c t o r  rema ins  unchanged, and if c a p i t a l  i s  s u b s t i t u t e d  f o r  
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l a b o r ,  a d e c l i n e  would n e c e s s a r i l y  occu r  i n  o u t p u t  p e r  u n i t  o f  c a p i t a l ,  a l o n g  

w i t h  a r i s e  o f  o u t p u t  p e r  u n i t  o f  l a b o r .  Each f a c t o r ' s  p a r t i a l  p r o d u c t i v i t y  

can be we igh ted  by i t s  r e l a t i v e  impor tance,  as i n d i c a t e d  by f a c t o r  shares i n  

t o t a l  o u t p u t .  Th is  we igh ted  average i s  TFP, which would show changes i n  

e f f i c i e n c y ,  f r e e  o f  changes i n  f a c t o r  p r o p o r t i o n s .  For a more d e t a i l e d  

d e f i n i t i o n  o f  TFP, see appendix 11. 

Economists a r e  i n t e r e s t e d  i n  measur ing t h e  change i n  e f f i c i e n c y  o f  an 

i n d u s t r y  f r o m  one year  t o  ano the r  o r ,  more r e c e n t l y ,  f r o m  one r e g i o n  t o  

a n o t h e r .  The TFP measure o f  e f f i c i e n c y  i s  t h e  d i f f e r e n c e  between observed 

o u t p u t ,  and o u t p u t  t h a t  would be produced by t h e  t e c h n o l o g y  o f  t h e  p r e v i o u s  

y e a r  ( o r  ano the r  r e g i o n ) .  By a s s i g n i n g  an a r b i t r a r y  l e v e l  t o  TFP a t  t h e  

r e f e r e n c e  year  ( r e g i o n ) ,  TFP f o r  each year  can be computed f r o m  t h e  s e r i e s  o f  

TFP changes. The r e l a t i v e  TFP change i s  denoted as A " .  For  more d e t a i l s  on 

t h e  A "  d e r i v a t i o n ,  see appendix  11. 

L e t  us denote o u t p u t  as V. Then t h e  p a r t i a l  p r o d u c t i v i t y  i ndex  o f  l a b o r  

i s  VIL ,  and t h e  p a r t i a l  p r o d u c t i v i t y  i ndex  o f  c a p i t a l  i s  VIK,  where L and K 

a r e  p h y s i c a l  amounts o f  l a b o r  and c a p i t a l .  The p r o p o r t i o n a l  change i n  t i m e  o f  

0 

t h e s e  p a r t i a l  p r o d u c t i v i t i e s ,  c o r r e s p o n d i n g l y ,  a r e  ( V I L )  = V O  
- Lo and 

0 

(V/K> = VO - K O ,  where ( .  " >  denotes p r o p o r t i o n a l  change i n  t i m e .  ' 

Weighted sums o f  t h e  changes i n  p a r t i a l  p r o d u c t i v i t i e s  amount t o  a 

p r o p o r t i o n a l  change of  TFP : 

( 1 )  A" = sK(VO - KO) + sL(VO - L o ) ,  

where s i s  a f a c t o r  p r o p o r t i o n  i n  o u t p u t .  

The i n d u s t r y ' s  o u t p u t  i s  measured as t h e  d e f l a t e d  v a l u e  added. T h i s  

approach i s  used by many economists who measure r e g i o n a l  TFP, due t o  t h e  l a c k  
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o f  d a t a  on  ene rgy  and m a t e r i a l s .  Da ta  f o r  t h e  TFP i n d i c a t o r s  were d e r i v e d  

f r o m  t h e  Census o f  M a n u f a c t u r e s .  The d i s c r e t e  a n a l o g  o f  c o n t i n u o u s  t i m e  

d e r i v a t i v e s  i s  t h e  l o g a r i t h m i c  d i f f e r e n c e s  between two  p e r i o d s  ( r e g i o n s ) ,  

a c c o r d i n g  t o  t h e  T o r n q u i  s t  a p p r o x i m a t i o n .  " hares o f  f a c t o r  i n p u t s  a r e  t h e  

a r i t h m e t i c  average o f  sha res  between two p e r i o d s .  I n  t h i s  s e t t i n g ,  A" i s  

c a l c u l a t e d  as :  

E q u a t i o n  ( 2 )  i n d i c a t e s  how much e x t r a  o u t p u t  i s  p roduced  i n  p e r i o d ,  t, 

r e l a t i v e  t o  ( t- l) ,  a c c o u n t i n g  f o r  d i f f e r e n c e s  i n  f a c t o r  i n p u t s .  If one 

s u b s t i t u t e s  r e g i o n  i, i n s t e a d  o f  t, and r e g i o n  j, i n s t e a d  o f  t-1, t h e n  A "  

measures t h e  d i f f e r e n c e s  i n  e f f i c i e n c y  o f  p r o d u c t i o n  i n  r e g i o n  i r e l a t i v e  t o  

r e g i o n  j :  

V I .  P r o d u c t i v i t y  A n a l y s i s  

The e f f i c i e n c y  measures o f  MWC and c o m p e t i t i v e  s t a t e s  a r e  p r e s e n t e d  be low ,  

based on  t h e  methodo logy  d e s c r i b e d  i n  s e c t i o n  V .  D a t a  a n a l y s i s  o f  t h i s  

s e c t i o n  i s  based on  t h e  Census d a t a  and on  t h e  e s t i m a t i o n  o f  c a p i t a l  f o r  t h e  

s t e e l  p r o d u c e r s  i n  each r e g i o n ,  wh ich  i s  d e s c r i b e d  i n  append ix  I. C a p i t a l  

d a t a  were a v a i l a b l e  f r o m  1958. As a  r e s u l t ,  TFP f o r  t h e  MWC r e g i o n  i s  

measured f o r  t h e  p e r i o d  1958-82, f o r  each "Census" y e a r .  For  c o m p e t i t i v e  

s t a t e s ,  census d a t a  a r e  a v a i l a b l e  a f t e r  1967, because f o r  e a r l i e r  y e a r s ,  t h e  

amount o f  s t e e l  p roduced  by  t h i s  r e g i o n  was t o o  s m a l l  t o  r e p o r t .  
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Table  3.  D e c l i n e  o f  S t e e l  P r o d u c t i v i t y  i n  MWC 

MWC S t e e l  Producers  Rates o f  Change (Percentage Change)" 

1 =2+3 2  3 
TFP C a p i t a l  c o n t r i b u t i o n  Labor c o n t r i b u t i o n  

P e r i o d  change i n  TFP change i n  TFP change 

a .  I n  t h i s  and f o l l o w i n g  t a b l e s ,  t h e  sum o f  components m i g h t  n o t  be equal  t o  
t h e  t o t a l ,  due t o  r o u n d i n g .  

I n  MWC, e f f i c i e n c y  o f  p r o d u c t i o n  has been d e c l i n i n g  s i n c e  1967. (See 

t a b l e  3, column 1 ) .  T h i s  d e c l i n e  was m o s t l y  due t o  t h e  d e c l i n e  i n  c a p i t a l  

p r o d u c t i v i t y  up t o  t h e  f o u r t h  p e r i o d ,  1972 to  1977. I n  t h e  f o u r t h  p e r i o d ,  t h e  

l a b o r  p r o d u c t i v i t y  d e c l i n e  c o n t r i b u t e d  2 .2  p e r c e n t  t o  t h e  TFP d e c l i n e .  I n  t h e  

l a s t  p e r i o d ,  1977 t o  1982, t h e  n a t u r e  o f  t h e  TFP d e c l i n e  was marked ly  

d i f f e r e n t  f r o m  p r e v i o u s  p e r i o d s  because more t h a n  h a l f  o f  t h e  d e c l i n e  was due 

t o  t h e  d rop  i n  l a b o r  p r o d u c t i v i t y .  D u r i n g  t h i s  p e r i o d ,  s t e e l  p roducers  

exper ienced  p r o f o u n d  changes. T h e i r  o u t p u t  ( i n  value-added terms)  d e c l i n e d  by  

75 p e r c e n t ,  w h i l e  l a b o r  decreased by o n l y  43 p e r c e n t .  Thus, l a b o r  

p r o d u c t i v i t y  d u r i n g  t h i s  p e r i o d  decreased by a  s t a g g e r i n g  31 p e r c e n t  (see 

t a b l e  4 ) .  I t  i s  i n t e r e s t i n g  t o  n o t e  t h a t  l a b o r  p r o d u c t i v i t y  was o n l y  s l i g h t l y  

a f f e c t e d  by t h e  change i n  t h e  c a p i t a l - t o - l a b o r  r a t i o .  Change i n  c a p i t a l  

i n t e n s i t y  r a i s e d  l a b o r  p r o d u c t i v i t y  i n  a l l  p e r i o d s ,  which i s  r e f l e c t e d  by  t h e  

p o s i t i v e  numbers i n  column 2  o f  t a b l e  4. 
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Table 4 Sources of Labor Productivity Change Among Steel Producers 

in the MWC Region 

1 2=3+4 3 4 
Change in Change in labor Change in capital T F P 

Period output productivity intensity change 

Based on table 4, one can observe two long-term trends in labor 

productivity. From 1954 to 1967, labor productivity grew when output rose. 

From 1967 to 1982, labor productivity declined, along with output, at the 

points of observation. This suggests that in the face of declining demand, 

corporations do not respond rapidly enough with reduction of labor force to 

prevent a drop in labor productivity. This is especially evident in the 

1977-82 period, when output declined by 74 percent, and labor productivity 

fell by 32 percent. 

Productivity measures for steel producers in competitive states are 

presented for 1967-72, 1972-77, and 1977-82. (The presence of minimills 

earlier in those states was negligible, and data, in most cases, were not 

reported by the Census of Manufactures.) In each competitive state, the 

number of minimills increased during these three periods and, therefore, the 

observed rates of change reflect the efficiency of minimills. 

Labor productivity fell in competitive states by 4 percent during the 
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1967-72 p e r i o d  and by 9  p e r c e n t  i n  t h e  1972-77 p e r i o d  (see t a b l e  5 ) .  Labor  

p r o d u c t i v i t y  d e c l i n e  i n  c o m p e t i t i v e  s t a t e s  was f a s t e r  t h a n  l a b o r  p r o d u c t i v i t y  

d e c l i n e  i n  MWC s t a t e s  f o r  t hese  two  p e r i o d s .  

Tab le  5 Sources  o f  Labor  P r o d u c t i v i t y  Change i n  C o m p e t i t i v e  S t a t e s  

1 2=3+4 3  4  
Change i n  Change i n  Change i n  c a p i t a l  T  F P  

Per i od  V A l a b o r  p r o d u c t i v i t y  i n t e n s i t y  change 

Labor  p r o d u c t i v i t y  o f  c o m p e t i t i v e  s t a t e s ,  s i m i l a r  t o  t h a t  o f  MWC s t a t e s ,  

was p o s i t i v e l y  a f f e c t e d  by  t h e  change i n  c a p i t a l  i n t e n s i t y  (see t a b l e  5 ,  

c o l  umn 3)  . 

D i f f e r e n c e s  i n  l a b o r  p r o d u c t i v i t y  and TFP between c o m p e t i t i v e  and MWC 

s t a t e s  a r e  summarized i n  t a b l e  6. I n  1967-72 and i n  1972-77, average l a b o r  

p r o d u c t i v i t y  and TFP i n  c o m p e t i t i v e  s t a t e s  a r e  l o w e r  t h a n  i n  MWC. 

Tab le  6  C o m p e t i t i v e  S t a t e  P r o d u c t i v i t y  D i f f e r e n c e s  R e l a t i v e  t o  MWCa 

1 =2+3 2  3 4 
Labor  C a p i t a l  TFP O u t p u t  change 

P e r i o d  p r o d u c t i v i t y  i n t e n s i t y  chanqe d i f f e r e n c e s  

a .  A n e g a t i v e  s i g n  i n d i c a t e s  t h a t  p r o d u c t i v i t y  ( i n t e n s i t y ,  o u t p u t )  i n  
c o m p e t i t i v e  s t a t e s  i s  l o w e r  t h a n  i n  MWC s t a t e s .  A p o s i t i v e  s i g n  i n d i c a t e s  t h e  
oppos i t e .  
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An increase in the labor productivity gap in the 1967-77 period (column 1 

of table 6) is due primarily to more intense use of capital per worker in MWC 

states (see column 2 of table 6). A tremendous labor productivity gain in 

competitive versus MWC states from 1977 to 1982, coincides with a reduction in 

output of MWC producers. Output in MWC states has declined 71.7 percent 

faster than output in competitive states during this period. The reduction in 

output was not sufficiently matched with reduction in labor among MWC 

producers. It is important to note that in spite of labor productivity 

differences, TFP between two sets of states was very stable for all three 

periods. This difference ranges between 6.9 percent and 7.7 percent. This 

result indicates that if the level of input factors were the same in both 

regions, then output in MWC would be around 7 percent higher than output among 

competitive states, under the assumptions of Hicks-neutrality. It is 

interesting to note that our results are similar to those of H-S, who found no 

significant change in TFP differences between the Snowbelt and the Sunbelt, 

and t o  those of Denny, Fuss, and May (1981), who found no significant change 

in TFP differences among six Canadian regions. 

Engineering surveys suggest that the production process used in minimills 

is more efficient than the production process of analogous goods in the 

integrated mills. Integrated mill shutdowns and minimill openings in the same 

area (such as Ohio), again, suggest the superior efficiency of minimills. 

However, our findings, that efficiency of and labor productivity of 

competitive firms are not greater than or increasing faster than efficiency 

and labor productivity of corporate firms in either 1967-72 or 1972-77, 

contradict that argument. 

This controversy might be caused by the problem of aggregation. Minimills 

produce lower-grade products, and production of these products by integrated 
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m i l l s  has been d e c l i n i n g  ( see  t a b l e  7 ) .  I n  o u r  a n a l y s i s ,  because o f  l a c k  o f  

d a t a ,  o u t p u t  o f  b o t h  m i n i m i l l s  and i n t e g r a t e d  m i l l s  were agg rega ted  i n t o  one 

p r o d u c t  ( b l a s t  f u r n a c e s ,  s t e e l w o r k s ,  and r o l l i n g  and f i n i s h i n g  m i l l s  ( S t a n d a r d  

I n d u s t r i a l  C l a s s i f i c a t i o n  Code--SIC--331). 

The d i f f e r e n c e  i n  e f f i c i e n c y  between t h e  MWC s t a t e s  and c o m p e t i t i v e  s t a t e s  

can be e x p l a i n e d  i n  t h e  f o l l o w i n g  way. I n t e g r a t e d  m i l l s  a r e  chang ing t h e i r  

p r o d u c t  m ix  by  d e c r e a s i n g  t h e  sha re  o f  low- grade p r o d u c t s  ( see  t a b l e  7 ) .  Fo r  

t h e  low- grade p r o d u c t s ,  m i n i m i l l s  can be more e f f i c i e n t  t h a n  i n t e g r a t e d  m i l l s ,  

b u t  t h i s  s u p e r i o r  e f f i c i e n c y  c a n n o t  be obse rved  because o f  t h e  a g g r e g a t i o n  

p rob lem.  D u r i n g  t h e  1967-77 p e r i o d ,  MWC s t a t e s  g a i n e d  g r e a t e r  e f f i c i e n c y  by  

chang ing  t h e i r  p r o d u c t  m i x  t h a n  c o m p e t i t i v e  s t a t e s  g a i n e d  b y  a d o p t i n g  

m i n i m i l l s ,  wh ich  sugges ts  t h a t  t h e  p r o d u c t i o n  o f  low- grade p r o d u c t s  i s  l e s s  

e f f i c i e n t  t h a n  t h e  t o t a l  p r o d u c t i o n  p rocess  i n  MWC. From 1977 t o  1982, due t o  

a  sha rp  d e c l i n e  i n  demand f o r  t h e  i n t e g r a t e d  m i l l s '  p r o d u c t ,  c o m p e t i t i v e  

s t a t e s  became more e f f i c i e n t  t h a n  MWC s t a t e s .  

To summarize: d u r i n g  t h e  obse rved  p e r i o d ,  1967 to  1982, t h e  d i f f e r e n c e  i n  

e f f i c i e n c y  between MWC and c o m p e t i t i v e  s t a t e s  i s  f a i r l y  s t a b l e  ( t a b l e  6, t h i r d  

co lumn) .  C o m p e t i t i v e  s t a t e s ,  r e l a t i v e  t o  c o r p o r a t e  p r o d u c e r s ,  expanded t h e i r  

o u t p u t  ( t a b l e  6, l a s t  column) as w e l l  as p r o d u c t  m ix  ( t a b l e  7 ) .  wh ich  i s  

e s p e c i a l l y  e v i d e n t  f r o m  1977 t o  1982. 

T h i s  a n a l y s i s  o f  s t e e l  p r o d u c e r s  i n d i c a t e s  t h a t ,  c o n t r a r y  t o  t h e  H-S 

a s s e r t i o n ,  equa l  r a t e s  o f  change o f  TFP among t h e  Snowbe l t  and S u n b e l t  

p r o d u c e r s  do  n o t  n e c e s s a r i l y  r u l e  o u t  t h e  p o s s i b i l i t y  o f  a  c o m p e t i t i v e  

d i  sadvantage o f  one r e g i o n  r e l a t i v e  t o  a n o t h e r .  ' H-S d a t a  were agg rega ted  

t o  t h e  e n t i r e  m a n u f a c t u r i n g  s e c t o r ,  wh ich  makes one even more h e s i t a n t  a b o u t  

H-S c o n c l u s i o n s .  A r e g i o n  t h a t  i s  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 h i l e  l o s i n g  

i t s  p r o d u c t i o n  sha re ,  may r e p e a t e d l y  change i t s  p r o d u c t  m i x  t o  s u s t a i n  TFP 
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s t a b i l i t y ,  r e l a t i v e  t o  s t a t e s  w i t h  newer and more e f f i c i e n t  p r o d u c e r s  

Tab le  7  USA M i n i m i l l  Share o f  T o t a l  USA P r o d u c t i o n  
( P e r c e n t  o f  T o t a l  Tonnage) 

Wi re  r o d  20% 7 0% 90% 
Re b a r  5  0  80  100 
L i g h t  shapes 5  0  80  100 
H.R. bar- merchant  10 50 7  5  
H.R. b a r - s p e c i a l  5  15 5  0 
Medium s t r u c t u r a l s  5  7  0  8  5  

SOURCE: Marcus and K i r s i s  (19851.  

V I I .  C o n c l u s i o n  

From a h i s t o r i c a l  p o i n t  o f  v i ew ,  t h e  s t e e l  i n d u s t r y  has gone t h r o u g h  a  

m a j o r  r e f o r m  s i n c e  t h e  l a t e  1950s. T h i s  r e f o r m ,  t h e  b i r t h  o f  a  c o m p e t i t i v e  

s e c t o r ,  was i n s t i g a t e d  by  t h e  development o f  t h e  e l e c t r i c - a r c  f u r n a c e  and easy  

access  t o  s c r a p  m e t a l s .  T e c h n o l o g i c a l  changes l e d  t o  a  new f o r m  o f  

a d m i n i s t r a t i v e  o r g a n i z a t i o n  i n  t h e  s t e e l  i n d u s t r y  and t o  a  new r e g i o n a l  

d i s t r i b u t i o n  o f  s t e e l  p r o d u c e r s .  The d i s t r i b u t i o n  o f  m i n i m i l l s  i s  f a i r l y  even 

i n  t h e  c o u n t r y ,  w h i l e  c o r p o r a t e  p r o d u c e r s  a r e  c o n c e n t r a t e d  i n  MWC r e g i o n .  I n  

t h e  f u t u r e ,  t h e  sha re  o f  m i n i m i l l s  i s  expec ted  t o  i n c r e a s e ,  c r e a t i n g  even 

f u r t h e r  d e c e n t r a l i z a t i o n  o f  s t e e l  p r o d u c e r s .  

A  v e r y  s i g n i f i c a n t  change among MWC p r o d u c e r s  t o o k  p l a c e  i n  t h e  1977 to  

1982 p e r i o d .  The v a l u e  added i n  t h i s  r e g i o n  f e l l  b y  75 p e r c e n t  d u r i n g  t h i s  

p e r i o d .  The d e c l i n e  i n  demand f o r  c o r p o r a t e  p r o d u c e r s  was n o t  matched w i t h  a  

d e c l i n e  i n  l a b o r ,  and l a b o r  p r o d u c t i v i t y  f e l l  b y  31 p e r c e n t .  I n  t h e  f u t u r e ,  

c o r p o r a t e  p r o d u c e r s  w i l l  have t o  e i t h e r  s h r i n k  t h e i r  f a c i l i t i e s  and l a b o r  

f o r c e  f u r t h e r ,  o r  l o w e r  t h e i r  p r i c e s  and r e g a i n  t h e  l o s t  share  o f  t h e  m a r k e t .  

The f i r s t  o p t i o n  seems t o  be more a p p e a l i n g .  
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The emerging competitive firms have been more efficient than corporate 

firms. Nevertheless, states where competitive firms affect steel-producing 

performance did not exhibit superior performance relative to MWC producers. 

Therefore, similar rates of change or levels of TFP do not necessarily mean 

that there is no more deterioration in one region than another. In other 

words, competitive disadvantage of the region cannot be determined only by the 

aggregated measure of productivity, as H-S implied. In the MWC, steel 

producers are losing their market to other states, most likely as a result of 

being less efficient in the low-grade products. As a result, the changing 

product mix of MWC producers is keeping their TFP on a level higher than that 

of competitive states. 
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Appendix I 

D e s c r i p t i o n  o f  D a t a  

O u t p u t .  O u t p u t  i s  r e p r e s e n t e d  by  v a l u e  added i n  c o n s t a n t  d o l l a r s .  

Reg iona l  t i m e  s e r i e s  f o r  v a l u e  added were d e r i v e d  f r o m  Census o f  Manu fac tu res  

f o r  t h e  Census y e a r s  f o r  1957 t o  1982. Reg iona l  o u t p u t  d e f l a t o r s  f o r  t h e  

s t e e l  p r o d u c t s  were n o t  a v a i l a b l e ;  t h e r e f o r e ,  a  n a t i o n a l  d e f l a t o r  f o r  T o t a l  

S t e e l  M i l l  P r o d u c t s  (SIC=331, r e p o r t e d  by  Bureau o f  Labor S t a t i s t i c s )  was used.  

L a b o r .  The Census o f  M a n u f a c t u r e s  r e p o r t s  d a t a  on  s a l a r i e s  f o r  

n o n p r o d u c t i v e  worke rs  and wages on  p r o d u c t i v e  worke rs ,  and p r o d u c t i v e  w o r k e r s '  

hou rs  and n o n p r o d u c t i v e  employees ( b u t  no n o n p r o d u c t i v e  h o u r s ) .  Fo r  t h e  

a n a l y s i s ,  t h e  n o n p r o d u c t i v e  w o r k e r s '  c o n t r i b u t i o n s  were exp ressed  i n  h o u r s .  

F o r  t h a t  pu rpose ,  t h e  number o f  n o n p r o d u c t i v e  employees was m u l t i p l i e d  b y  

2,080, t h e  h o u r s  worked d u r i n g  t h e  y e a r ,  assuming a  40-hour workweek. 

The change i n  l a b o r  c o n t r i b u t i o n  was p r e s e n t e d  by  t h e  D i v i s i a  i n d e x  o f  

p r o d u c t i v e  and n o n p r o d u c t i v e  w o r k e r s :  

where 
v ,  = . 5 C v , ( t >  + v , ( t - l > l ,  and - 
v ,  = (w:L'>/Cw, L '  

i = t y p e  o f  employee ( p r o d u c t i v e ,  n o n p r o d u c t i v e ) ,  and 

w ,  = wages o r  s a l a r i e s .  

C a p i t a l .  C a p i t a l  i s  e s t i m a t e d  w i t h  a  w e l l - e s t a b l i s h e d ,  value- added 

app roach .  A c c o r d i n g  t o  t h i s  approach,  c o s t  o f  c a p i t a l  ( C k )  i s  d e r i v e d  as a  

d i f f e r e n c e  between v a l u e  added and p a y r o l l  ( b o t h  v a r i a b l e s  a r e  r e p o r t e d  by  t h e  

Census o f  M a n u f a c t u r e s ) .  Such a  c o s t  o f  c a p i t a l  i n c l u d e s  much more t h a n  t h e  

c o s t  of r e p r o d u c i b l e  c a p i t a l .  I t  i n c l u d e s  c o s t  o f  l a n d ,  v a l u e  o f  s e r v i c e s ,  

c o s t  of w o r k i n g  c a p i t a l ,  e t c .  The e s t i m a t e  o f  c o s t  o f  r e p r o d u c i b l e  c a p i t a l  i s  
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more d e s i r a b l e ,  b u t  necessa ry  d a t a  on t h e  q u a n t i t y  o f  p h y s i c a l  d a t a  a r e  n o t  

a v a i  1  a b l e .  

C a p i t a l  i s  c a l c u l a t e d  as a  r a t i o  o f  c a p i t a l  c o s t  t o  r e n t a l  p r i c e  o f  

c a p i t a l  ( P k ) :  

K = Ck/Pk . 

Va lues f o r  P, f o r  each s t a t e  were computed a c c o r d i n g  t o  t h e  Jorgenson 

approach .  C a l c u l a t i o n  and d a t a  sou rces  f o r  t h i s  approach a r e  d e s c r i b e d  i n  

G a r o f a l o  and M a l h o t r a  (1985) .  S i n c e  r e n t a l  p r i c e  o f  c a p i t a l  v a r i e s  f r o m  s t a t e  

t o  s t a t e ,  c a p i t a l  f o r  agg rega ted  r e g i o n s  (such as MWC) i s  c a l c u l a t e d  as sum o f  

q u a n t i t i e s  o f  c a p i t a l  i n  each s t a t e :  

K 1  = c(C:/P:), where r e g i o n  I c o n s i s t s  o f  s t a t e s ,  s. 
S 

P r i c e  o f  c a p i t a l ,  P k ,  r e f l e c t s  v a r i a t i o n  i n  t a x  r a t e s  o v e r  s t a t e s ,  b u t  i t  

does n o t  r e f l e c t  dynamics o f  t h e  r a t e  o f  r e t u r n  s p e c i f i c  t o  t h e  i n d u s t r y .  On 

t h e  o t h e r  hand, t h e  American P r o d u c t i v i t y  Cen te r  has computed c a p i t a l  s t o c k  

f o r  t h e  i n d u s t r y .  Based on t h i s  s t o c k  v a l u e ,  r e n t a l  p r i c e  o f  c a p i t a l  

(Pk )  was computed f o r  t h e  n a t i o n .  The r a t i o  o f  P, and Pk i s  used 

t o  a d j u s t  r e n t a l  p r i c e s  o f  c a p i t a l .  C a p i t a l  s t o c k  f o r  each r e g i o n  was 

computed as :  

K '  = (P,/P:> z(C:/P:). 
S 
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Appendix I 1  

We assume t h e  H i c k s- n e u t r a l  p r o d u c t i o n  f u n c t i o n - - t h a t  i s ,  o u t p u t  

a t t a i n a b l e  f r o m  each i n p u t ,  r i s e ,  o r  d e c l i n e  i s  s t i p u l a t e d  b y  t h e  unchanged 

m a r g i n a l  r a t e s  o f  s u b s t i t u t i o n .  I n  t h e  H i c k s- n e u t r a l  p r o d u c t i o n  f u n c t i o n ,  

f a c t o r s  a r e  assumed t o  be p a i d  t h e  v a l u e  o f  t h e i r  m a r g i n a l  p r o d u c t .  The m a j o r  

pu rpose  i s  t o  i d e n t i f y  t h e  s h i f t  o f  t h e  p r o d u c t i o n  f u n c t i o n ,  wh ich  means 

i n c r e a s e  (dec rease )  o f  p r o d u c t i o n  o f  o u t p u t  h a v i n g  i n p u t  l e v e l s  f i x e d .  I n  

r e a l i t y ,  though,  t h e  s h i f t  o f  p r o d u c t i o n  f u n c t i o n  and change i n  i n p u t  

q u a n t i t i e s  t a k e  p l a c e  a t  t h e  same t i m e .  The sha re- we igh ted  sum o f  i n p u t  

g r o w t h  r a t e s  d e s c r i b e s  t h e  s h i f t  a l o n g  t h e  p r o d u c t i o n  f u n c t i o n .  The r e s i d u a l  

o u t p u t  change r e p r e s e n t s  t h e  s h i f t  o f  p r o d u c t i o n  f u n c t i o n  t h a t  i s  c a l l e d  TFP. 

Due t o  t h e  d a t a  a v a i l a b i l i t y  c o n s t r a i n t ,  v a l u e  added i s  used as a  measure 

o f  o u t p u t .  T h i s  imposes a  weak s e p a r a b i l i t y  assumpt ion  between v a l u e  added 

and i n t e r m e d i a t e  goods and ene rgy .  Our p r o d u c t i o n  f u n c t i o n  i s :  

( 1 )  V t  = F ( A t ,  K t ,  L t ) .  

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

( 2 )  V o t  = S :  KOt + SA L o
t  + A o t ,  

where 

S k  + St, = 1 ,  

assuming t h a t  t h e  m a r g i n a l  p r o d u c t  o f  each i n p u t  i s  equa l  t o  i t s  p r i c e .  I n  

t h e  f o l l o w i n g ,  t i m e  s u b s c r i p t  w i l l  be o m i t t e d  f o r  c o n v e n i e n c e . ' '  A "  i s  

c a l c u l a t e d  as a  r e s i d u a l  i n  ( 2 ) .  Thus, b e s i d e s  t e c h n o l o g i c a l  change, i t  

i n c l u d e s  measurement e r r o r s  and e r r o r s  t h a t  emanated f r o m  t h e  r e s t r i c t i v e n e s s  

o f  t h e  assumpt ions ,  such as c o n s t a n t  r e t u r n s  t o  s c a l e ,  weak s e p a r a b i l i t y ,  or 

n e u t r a l i t y .  

Based on  ( 2 > ,  one can v i e w  change i n  l a b o r  p r o d u c t i v i t y  (VO - L o )  as a  
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f u n c t i o n  o f  the  TFP and t h e  c a p i t a l  l abo r  r a t i o  change: 

( 3 )  V O  - L o  = Sk KO + ( S t , - 1 )  + A 0  
= S K  (KO - LO) + A O ,  

where 

KO - L o  i s  a  change o f  c a p i t a l - t o- l a b o r  r a t i o  o r  c a p i t a l  i n t e n s i t y .  

A" can be expressed, based on ( 2 ) ,  as a  weighted sum o f  c a p i t a l  and l a b o r  

p r o d u c t i v i t y  changes. 

A0 = ( S r  + S t . )  V 0  - Sk KO - SL L o  = Sk (VO-KO)  + S I  ( V O - L o ) ,  

where 

V O  - KO i s  c a p i t a l  changes, and V O  - L o  i s  l a b o r  p r o d u c t i v i t y  changes. 
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Data Sources 

M i n i m i l l  Data  

The M i n i - m i l l  Handbook. 33 Meta l  P roduc ing ,  New York,  NY:  McGraw H i l l ,  

1983, pp .  6-17. 

M a r k e t i n g  Economics: Key P l a n t s  1984-1985. New York ,  NY:  M a r k e t i n g  

Economics I n s t i t u t e ,  p. 205. 

I r o n  and S t e e l  Works o f  the  World,  1983, 8 t h  E d i t i o n .  R i c h a r d  S e r j e a n t s o n  

e t  a l . ,  eds. ,  Su r rey ,  England: Meta l  B u l l e t i n  Books, 1983. 

I n t e g r a t e d  M i l l  Data  

The Changing S t r u c t u r e  o f  t h e  U.S. Economy: Lessons f r o m  t h e  S t e e l  

I n d u s t r y .  New York,  NY: Praeger ,  1984. 

NOTE: Data f o r  13 m i n i m i l l s  t h a t  d i d  n o t  appear i n  The M i n i m i l l  Handbook, 

were supplemented by phone i n t e r v i e w s .  
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Notes  

1 .  I n  s p i t e  o f  t h e  h i g h  c o n c e n t r a t i o n  o f  t h e  i n t e g r a t e d  f a c i l i t i e s  i n  MWC, 
t h i s  a r e a  a t t r a c t e d  as much as 15 p e r c e n t  o f  t h e  t o t a l  m i n i m i l l  c a p a c i t y .  

2 .  D i r l a m  e t  a l .  (1955) examined p r i c e  f o r m a t i o n  i n  l a r g e  b u r e a u c r a t i c  f i r m s ,  
such as Exxon, U.S. S t e e l ,  and Genera l  M o t o r s .  

3 .  For  a  comprehensive d i s c u s s i o n  o f  t h e  s u b j e c t ,  see Federa l  Reserve System 
and t h e  S o c i a l  Sc ience Research C o u n c i l  ( 1 9 7 2 ) .  

4. E c k s t e i n  and Fromin  (1959 ) ,  based on  t h e  U.S. d a t a ,  found t h a t  s t a n d a r d  
u n i t  l a b o r  c o s t s  and m a t e r i a l  p r i c e s  were i m p o r t a n t  on  t h e  c o s t  s i d e ;  o n  t h e  
demand s i d e ,  c a p a c i t y  u t i l i z a t i o n  and t h e  r a t i o  o f  u n f i l l e d  o r d e r s  t o  s a l e s ,  
wh ich  r e p r e s e n t s  demand, were i n s i g n i f i c a n t .  Godley and Nordhaus (1973)  
f ound ,  based on  t h e  U n i t e d  Kingdom d a t a ,  t h a t  t h e  normal  p r i c e  h y p o t h e s i s  i s  
sound, and p r i c e s  do n o t  respond  t o  s h o r t - r u n  changes i n  demand. C o u t t s ,  e t  
a l .  (1978) f o u n d ,  " The normal  p r i c e  h y p o t h e s i s  i s  t h a t  t h e  markup o f  p r i c e  
o v e r  normal  c o s t  i s  i ndependen t  o f  t h e  c o n d i t i o n s  o f  demand o f  b o t h  p r o d u c t  
and f a c t o r  m a r k e t s . "  

5 .  The d i s c u s s i o n  o f  t h i s  phenomenon i s  p r e s e n t e d  i n  s e c t i o n  V I .  

6.  These s t a t e s  a r e  New J e r s e y ,  M inneso ta ,  Tennessee, M i s s i s s i p p i ,  G e o r g i a ,  
C a l i f o r n i a ,  Washington,  Arkansas,  Texas, Oklahoma, and L o u i s i a n a .  

7 .  P r o p o r t i o n a l  change i n  l a b o r ,  f o r  example,  i s  i t s  t i m e  d e r i v a t i v e  
dL . 1  = d l n L  - - - 

d i v i d e d  by  i t s  v a l u e :  d t  L  d t  , 

t h e r e f o r e :  

O d l n ( V / L >  = - d l n L  = .=. 
( V / L >  = d t  d  t d  t V - L  

8 .  For a  good d i s c u s s i o n  o f  t h i s  t o p i c ,  see Cowing e t  a l .  (1981) 

9.  A  n o t e  o n  t h e  c a p i t a l  measure i s  due. The r a t e  o f  r e t u r n  on  c a p i t a l  was 
adop ted  f r o m  t h e  n a t i o n a l  d a t a ,  wh ich  a r e  t h e  m a j o r  components i n  t h e  
c a l c u l a t i o n  o f  r e n t a l  p r i c e s  o f  c a p i t a l  s e r v i c e s .  From 1977 t o  1982, m a j o r  
c o r p o r a t i o n s  i n  MWC had a  s i g n i f i c a n t  r e d u c t i o n  i n  r a t e s  o f  r e t u r n .  These 
r a t e s  b a s i c a l l y  de te rm ine  n a t i o n a l  f i g u r e s .  Thus, t h e  e s t i m a t e d  amount o f  
c a p i t a l  f o r  c o m p e t i t i v e  s t a t e s  was, most  l i k e l y ,  g r o s s l y  o v e r e s t i m a t e d .  
T h e r e f o r e ,  TFP change i s  p r o b a b l y  u n d e r e s t i m a t e d  f o r  c o m p e t i t i v e  s t a t e s  f o r  
t h e  1977 t o  1982 p e r i o d .  

10.  Tha t  i s ,  l a r g e  MWC s t e e l  c o r p o r a t i o n s  a r e  l o s i n g  t h e i r  b u s i n e s s  t o  s m a l l  
c o m p e t i t i v e  s t e e l  p roduce rs ,  b u t  t h a t  does n o t  a f f e c t  a  TFP change. 

11. Fo r  a  c r i t i c a l  e v a l u a t i o n  o f  t h i s  approach,  see Norswor thy  and M a l m q u i s t  
( 1  984) .  

12. Fo r  d e t a i l e d  d e r i v a t i o n ,  see G o l l o p  and Rober t s  (1982 ) ,  o r  I s r a i l e v i c h  
( 1 9 8 5 ) .  
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