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ABSTRACT 

Over t h e  d e c a d e  f rom 1976 t o  1986,  t h e  t r e n d  among s o u t h e r n  
e n t e r p r i s e s  t h a t  p r o c e s s  so f twood  t i m b e r  h a s  been t o  b u i l d  
l a r g e r  o p e r a t i o n s  t o  r e d u c e  u n i t  c o s t s ,  Minimum e f f i c i e n t  
p l a n t  s i z e ,  a s  d e t e r m i n e d  by  s u r v i v o r  a n a l y s i s ,  h a s  
i n c r e a s e d  f rom 1 ,000  t o  1 , 5 0 0  t o n s  p e r  d a y  f o r  p u l p m i l l s ,  
100 t o  250 m i l l i o n  s q u a r e  f e e t  p e r  y e a r  f o r  sof twood plywood 
p l a n t s ,  and 20  t o  50  m i l l i o n  boa rd  f e e t  p e r  y e a r  f o r  p i n e  
s a w m i l l s .  

INTRODUCTION 

Many new f o r c e s  have  i n f l u e n c e d  t h e  development  of s o u t h e r n  
f o r e s t  i n d u s t r i e s  o v e r  t h e  p a s t  d e c a d e .  A s e v e r e  r e c e s s i o n  and new 
c o m p e t i t i o n  f rom i m p o r t s  and p r o d u c t s  s u c h  a s  w a f e r b o a r d  and o r i e n t e d  
s t r a n d b o a r d  have  f o r c e d  f i r m s  t o  r e d u c e  c o s t s  and become more e f f i -  
c i e n t .  C o n s e q u e n t l y ,  a  s u b s t a n t i a l  amount of i n d u s t r y  r e s t r u c t u r i n g  
h a s  o c c u r r e d .  

Change i n  t h e  s c a l e  of o p e r a t i o n s  c a n  be a n  i m p o r t a n t  f a c t o r  
a f f e c t i n g  c o m p e t i t i v e n e s s .  Over t h e  p a s t  d e c a d e ,  a v e r a g e  p u l p m i l l  
c a p a c i t y  i n  t h e  Sou th  h a s  r i s e n  30 p e r c e n t ,  a v e r a g e  sof twood plywood 
p l a n t  c a p a c i t y  h a s  c l imbed  62 p e r c e n t ,  and a v e r a g e  s a w m i l l  o u t p u t  h a s  
jumped 76 p e r c e n t .  These i n c r e a s e s  s u g g e s t  s t r o n g  measu re s  have been 
t a k e n  t o  r e a l i z e  economies  of  s c a l e .  

To d e t e r m i n e  what s i z e s  o r  r ange  of  s i z e s  a p p e a r  t o  be t h e  most 
e f f i c i e n t  f o r  p r o c e s s i n g  s o u t h e r n  t i m b e r ,  t h i s  s t u d y ,  a n  u p d a t e  o f  a  
s t u d y  conduc ted  i n  t h e  l a t e  1970's (Granskog 1 9 7 8 ) ,  u s e s  t h e  s u r v i v o r  
a n a l y s i s  t e c h n i q u e  t o  measure  e f f i c i e n t  p l a n t  s i z e s  f o r  s o u t h e r n  
p u l p m i l l s ,  sof twood plywood p l a n t s ,  and s a w m i l l s .  Fo r  e a c h  s e c t o r ,  
t h e  f i n d i n g s  f rom t h e  p r e v i o u s  s t u d y  a r e  n o t e d ;  t h e n  changes  t h a t  have 
o c c u r r e d  o v e r  t h e  1976-86 p e r i o d  a r e  a n a l y z e d .  

1 ' ~ h e  a u t h o r  i s  P r i n c i p a l  Economis t ,  S o u t h e r n  F o r e s t  Exper iment  
S t a t i o n ,  USDA F o r e s t  S e r v i c e ,  New O r l e a n s ,  L o u i s i a n a .  The u s e  of  f i r m  
names i n  t h i s  p a p e r  i s  f o r  r e a d e r  i n f o r m a t i o n  and  d o e s  n o t  imply  
endor semen t  by t h e  U.S. Department  of A g r i c u l t u r e  of  any  p r o d u c t  o r  
s e r v i c e .  



SCALE ECONOMIES AND EFFICIENT PLANT SIZE 

Economies of  s c a l e  r e f e r s  t o  t h e  r e d u c t i o n  i n  u n i t  c o s t s  a s  o u t p u t  
i n c r e a s e s .  T e c h n i c a l l y ,  i t  is  more a c c u r a t e  t o  s a y  economies  o f  s i z e ,  
b e c a u s e  s c a l e  e f f e c t s  a r e  measured  i n  t e r m s  of  c h a n g e s  i n  o u t p u t  r e l a -  
t i v e  t o  p r o p o r t i o n a t e  i n c r e a s e s  i n  a l l  i n p u t s ,  which  i s  r a r e l y  t h e  
c a s e .  However, economies  of  s c a l e  r e m a i n s  t h e  more p o p u l a r  t e r m i -  
n o l o g y .  

E n l a r g i n g  t h e  s c a l e  of  o p e r a t i o n  i s  one  way t o  i n c r e a s e  o u t p u t  
e f f i c i e n c y .  A s  s i z e  i n c r e a s e s  a t  t h e  p l a n t  l e v e l ,  f o r  example ,  eco-  
nomies can  r e s u l t  from d i v i s i o n  and s p e c i a l i z a t i o n  o f  l a b o r ,  i n c r e a s e d  
u t i l i z a t i o n  of  more e f f i c i e n t  mach ines  and advanced  t e c h n o l o g y ,  and  
lower  a d m i n i s t r a t i v e  c o s t s  p e r  u n i t  o f  o u t p u t ,  Diseconomies  o c c u r  i f  
p l a n t  s i z e  i s  expanded t o  t h e  p o i n t  where u n i t  c o s t s  i n c r e a s e ,  
r e s u l t i n g  f rom management p rob lems  i n  c o n t r o l l i n g  and  combining  i n p u t s  
i n  t h e  p r o d u c t i o n  p r o c e s s .  

The measurement  o f  s c a l e  economies  and e f f i c i e n t  p l a n t  s i z e  i n  a n  
i n d u s t r y  is  u s u a l l y  accompl i shed  by compar ing  p r o d u c t i o n  c o s t s  f o r  
p l a n t s  o f  d i f f e r e n t  s i z e s .  How much u n i t  c o s t s  a r e  r educed  a s  p l a n t  
s i z e  i n c r e a s e s  i n d i c a t e s  t h e  e x t e n t  t o  which economies  a r e  a c h i e v e d .  
E f f i c i e n t  p l a n t  s i z e s  a r e  i d e n t i f i e d  a s  t h o s e  h a v i n g  t h e  l o w e s t  c o s t s  
o v e r  t h e  r a n g e  of  s i z e s  examined ,  A ma jo r  p rob lem,  however ,  i s  t h a t  
a c c u r a t e  c o s t  i n f o r m a t i o n  i s  d i f f i c u l t  t o  o b t a i n  and is  se ldom up-to- 
d a t e .  The e f f o r t  n e c e s s a r y  t o  a c q u i r e  s a t i s f a c t o r y  i n f o r m a t i o n  o f  t h i s  
s o r t  i s  p r o b a b l y  n o t  j u s t i f i a b l e  u n l e s s  one  i s  a c t u a l l y  p l a n n i n g  t o  
c o n s t r u c t  a  p l a n t .  

An a l t e r n a t i v e  a p p r o a c h  f o r  e s t i m a t i n g  s i z e  e f f i c i e n c y  is t o  s t u d y  
changes  i n  t h e  s i z e  d i s t r i b u t i o n  i n  a n  i n d u s t r y  o v e r  t ime  ( S t i g l e r  
1958) .  C a l l e d  t h e  s u r v i v o r  t e c h n i q u e ,  t h i s  a p p r o a c h  i s  based  on t h e  
p remise  t h a t  e f f i c i e n t  p l a n t  s i z e s  w i l l  s u r v i v e  o v e r  time, and 
i n e f f i c i e n t  o n e s  w i l l  t e n d  t o  d i s a p p e a r .  With t h i s  method,  p l a n t s  i n  
an i n d u s t r y  a r e  c l a s s i f i e d  by s i z e ,  and t h e  s h a r e  of  i n d u s t r y  c a p a c i t y  
o r  o u t p u t  a c c o u n t e d  f o r  by e a c h  s i z e  c a t e g o r y  i s  c a l c u l a t e d  f o r  two o r  
more t ime  p e r i o d s .  Those c a t e g o r i e s  t h a t  i n c r e a s e  t R e i r  r e l a t i v e  s h a r e  
o v e r  t i m e  a r e  c o n s i d e r e d  t h e  most e f f i c i e n t .  The s m a l l e s t  g r o u p  
showing an  i n c r e a s e  i s  i d e n t i f i e d  a s  t h e  minimum e f f i c i e n t  s i z e .  

P r e v i o u s  s t u d y  of  t h e  s i z e  d i s t r i b u t i o n s  o f  s o u t h e r n  p u l p m i l l s  f o r  
1956 and 1976 r e v e a l e d  t h a t  m i l l s  i n  s i z e  c a t e g o r i e s  above  1 ,000  t o n s  
p e r  d a y  ( t p d )  i n c r e a s e d  t h e i r  r e l a t i v e  s h a r e  of  t o t a l  c a p a c i t y  o v e r  t h e  
20-year p e r i o d ,  w h i l e  t h e  s h a r e s  f o r  mi l l s  i n  s m a l l e r  c a t e g o r i e s  
d e c l i n e d .  Accord ing  t o  t h e  p r e c e p t s  of  s u r v i v o r  a n a l y s i s ,  1 ,000  t p d  



was t h e  minimum e f f i c i e n t  s i z e  f o r  a  s o u t h e r n  p u l p m i l l ,  and t h e  
e f f i c i e n t  range extended t o  t h e  l a r g e s t  m i l l  w i t h  a  c a p a c i t y  of 3 ,000 
t p d .  

From 1976 t o  1986, s o u t h e r n  pu lp ing  c a p a c i t y  i n c r e a s e d  from 98,000 
t o  a lmost  120,000 tpd  ( t a b l e  1 ) .  However, t h e  number of p u l p m i l l s  
dec reased  from 112 t o  105. A c t u a l l y ,  10 new m i l l s  opened and 17 were 
closed--15 of which were below 1,000 tpd.  S e v e r a l  of t h e  c l o s u r e s  were 
r o o f i n g  f e l t  m i l l s ,  due t o  a  t r e n d  toward g l a s s  f i b e r  r o o f i n g  p r o d u c t s  
i n  p l a c e  of woodpulp (Pu lp  and Paper 1982). In terms of change i n  
c a p a c i t y  s h a r e ,  o n l y  t h o s e  c a t e g o r i e s  above 1 ,750 tpd  showed g a i n s .  
However, t h e r e  was l i t t l e  o r  no change i n  t h e  number of m i l l s  i n  t h e  
f o u r  c a t e g o r i e s  t h a t  cover  t h e  range from 750 t o  1 ,750 t p d .  

1  / Table 1 . - -Dis t r ibu t ion  of p u l p i n g  c a p a c i t y  i n  t h e  South f o r  1966, 1976, and 1986.- 

1966 1976 1986 
M i l l  No. No. No. Capac i t  

Capacitj?-' Mills H i l l s  T o t a l  Pe rcen t  Mills T o t a l  P e r r e n t  

< 2  50 
250-499 
500-749 
750-999 

1,000-1,249 
1,250-1,499 
1,500-1,749 
1,750-1,999 
2,000-2,249 

>2 2  50 - 
T o t a l  

I / ~ o u r c e s :  Van Wooser and C h r i s t o p h e r  (19571 ,  B e i t e l s o n  (19771, and nay (1988) - 
? / ~ o n s  per day 

A s  found i n  t h e  p rev ious  s t u d y ,  a 20-year t ime pe r iod  p r e s e n t s  a  
c l e a r e r  p i c t u r e  of s i z e  e f f i c i e n c y  f o r  p u l p m i l l s .  Table 2 shows t h a t  t h e r e  
were s t r o n g  g a i n s  i n  c a p a c i t y  s h a r e s  f o r  m i l l s  a t  1 ,500 tpd  and above from 
1966 t o  1986. The s l i g h t  g a i n  i n  the  1 ,000 to 1 ,250  rpd  c a t e g o r y  p robab ly  
r e f l e c t s  t h e  f a c t  t h a t  t h i s  i s  t h e  range o f  most new g r e e n f i e l d  m i l l s  when 
t h e y  begin  o p e r a t i n g ,  Because o f  t h e  l a r g e  inves tment  i n v o l v e d ,  a new m i l l  
may not  i n i t i a l l y  r e f l e c t  i t s  planned c a p a c i t y .  For i n s t a n c e ,  t h e  Lkion 
Camp m i l l  i n  E a s t o v e r ,  South C a r o l i n a ,  came on- l ine  a t  600 tpd i n  1984, bu t  
c u r r e n t l y  i s  be ing  expanded t o  1 ,700  t p d .  Three new m i l i s  now under 
c o n s t r u c t i o n  w i l l  begin o p e r a t i o n  w i t h  c a p a c i t i e s  r ang ing  from 1,000 t o  
1,200 t p d .  



The m i l l  c a p a c i t y  d a t a  used i n  t h i s  a n a l y s i s  i n c l u d e  a l l  p r o c e s s e s  a t  
a  s i t e  and do n o t  r e c o g n i z e  t h e  v a r i a t i o n  i n  p r o d u c t s  o r  p r o p o r t i o n s  of 
p i n e  and hardwood pulpwood consumed. It would be more a c c u r a t e  t o  make a  
compara t ive  a n a l y s i s  based on t h e  markets  i n  which m i l l s  compete. 
N e v e r t h e l e s s ,  t h e  r e s u l t s  l i k e l y  i n d i c a t e  t h e  range i n  p u l p m i l l  s i z e s ,  
from 1 ,500  t o  3 ,400  t p d ,  r e q u i r e d  f o r  e f f i c i e n t  p r o d u c t i o n  of commodity 
g r a d e s  of paper .  

In a d d i t i o n ,  t h e  r e s u l t s  of t h e  a n a l y s i s  have o t h e r  u s e f u l  a p p l i -  
c a t i o n s ,  such  a s  p r o j e c t i n g  t h e  f u t u r e  number of p u l p m i l l s .  Given t h e  r a t e  
a t  which r e g i o n a l  pu lp ing  c a p a c i t y  has  been growing t h e  p a s t  two d e c a d e s ,  a  
t o t a l  of 150,000 tpd would n o t  be o u t  of l i n e  by t h e  yea r  2000. I f  we assume 
t h a t  ave rage  c a p a c i t y  f o r  a l l  mills i n  t h e  year  2000 w i l l  e q u a l  t h e  c u r r e n t  
minimum e f f i c i e n t  s i z e  of 1 ,500  t p d ,  t h e  number of m i l l s  n e c e s s a r y  t o  meet 
tonnage requ i rements  would be 100. A l t e r n a t i v e l y ,  i f  we d i v i d e  t h e  f u t u r e  
tonnage by t h e  average  s i z e  i n  t h e  e f f i c i e n t  range (1 ,918  t p d ) ,  t h e  number 
o f  m i l l s  would be 78. These computat ions  s u g g e s t  t h a t  t h e  r e c e n t  t r e n d  of a 
n e t  d e c r e a s e  i n  t h e  number of m i l l s  w i l l  c o n t i n u e  i n  t h e  coming y e a r s .  

Of c o u r s e ,  r e s t r u c t u r i n g  i n  t h e  i n d u s t r y  t o  a c h i e v e  g r e a t e r  e f f i c i e n c y  
has  not  been l i m i t e d  t o  change i n  t h e  s i z e  of m i l l s .  P roduc t - l ine  s p e c i a l i -  
z a t i o n  has  been o c c u r r i n g  a s  w e l l ,  such  a s  Stone C o n t a i n e r  and J e f f e r s o n  
Smurf i t  i n  l i n e r b o a r d  and F e d e r a l  Paperboard i n  b leached board (Smith 1985).  
The economies t h a t  may r e s u l t  from such s t r a t e g i e s  a r e  no t  i d e n t i f i e d  i n  t h e  
above a n a l y s i s  . 

Table 2.--Change i n  t h e  p e r c e n t a g e  s h a r e  of s o u t h e r n  pu lp ing  
c a p a c i t y ,  by m i l l  s i z e  c a t e g o r y ,  from 1966 t o  1986. 

- -- 

1 / M i l l  Capacity- Change 

- ! - / ~ o n s  pe r  day 



PLWOOD PUNTS 

The e s t i m a t i o n  of  r e l a t i v e  s i z e  e f f i c i e n c y  f o r  softwood plywood p l a n t s  
i n  t h e  e a r l i e r  a n a l y s i s  was l i m i t e d  by t h i s  i n d u s t r y O s  r e l a t i v e l y  b r i e f  
h i s t o r y  i n  t h e  South ,  which began i n  1964, and i t s  record  of r a p i d  growth.  
A s  one w r i t e r ,  i n  d i s c u s s i n g  t h e  a p p l i c a t i o n  of t h e  s u r v i v o r  t e c h n i q u e ,  
s t a t e d :  "A p e r i o d  of  r a p i d  growth accompanied by h igh  o r  i n c r e a s i n g  l e v e l s  
of p r o f i t a b i l i t y  should  be a v o i d e d ,  because a l l  bu t  t h e  comple te ly  i n e p t  
would s u r v i v e  and p rosper"  (Mead 1966).  

S t i l l ,  a  comparison of s i z e  d i s t r i b u t i o n s ,  bo th  i n  terms of c a p a c i t y  
s h a r e  and number of mills,  from 1959--a p o i n t  midway I n  t h e  i n d u s t r y ' s  
r e g i o n a l  development--to 1975,  gave some i n d i c a t i o n  of p robab le  e f f i c i e n t  
s i z e .  A l l  of t h e  growth had o c c u r r e d  I n  s i z e  c a t e g o r i e s  above 100 m i l l i o n  
square  f e e t ,  a s  p l a n t s  below t h i s  Level i n c r e a s e d  t h e i r  c a p a c i t y  and new, 
l a r g e r  ones  came on s t r eam.  A l l  s i z e  c l a s s e s  below 100 m i l l i o n  s q u a r e  f e e t  
r e g i s t e r e d  d e c l i n e s ,  both  i n  number of p l a n t s  and r e l a t i v e  s h a r e  of t o t a l  
c a p a c i t y .  T h e r e f o r e ,  p l a n t s  i n  t h e  range of 108 t o  225 m i l l i o n  s q u a r e  
fee t - - the  l a r g e s t  i n  1976--appeared t o  be t h e  most e f f i c i e n t  f o r  producing 
s h e a t h i n g  g r a d e s  of plywood, t h e  o n l y  product  l i n e  produced i n  s o u t h e r n  
p l a n t s  a t  t h a t  t ime .  

S ince  1976, however, s o u t h e r n  p l p o o d  p l a n t s  have been s u b j e c t e d  t o  
s e v e r e  c o m p e t i t i o n  a s  waferboard and o r i e n t e d  s t r a n d b o a r d  have p e n e t r a t e d  
t h e  s h e a t h i n g  market ,  A t o t a l  of 15 new p l a n t s  con t inued  t o  open between 
1976 and 1981, but  14 p l a n t s  a l s o  c l o s e d  over  t h e  10-year pe r iod  through 
1986 ( t a b l e  3 ) .  S t i l l ,  t o t a l  annua l  c a p a c i t y  grew from 7 t o  12 m i l l i o n  
square  f e e t  a s  t h e  remaining p l a n t s  con t inued  t o  expand.  

Table 3 . - -Dis t r ibu t fpn  of softwood pplyood c a p a c i t y  in t h e  South f o r  1976 
and 1986.- 

1976 1986 Change i n  
P lan t  No. No. Capac i ty  

~ a p a c i i ) c l '  P l a n t s  T o t a l  P e r c e n t  P l a n t s  T o t a l  Pe rcen t  Share 

L'sources : F o r e s t  I n d u s t r i e s  ( 1977a,  1987a) 
Z ' t l i l l ion  square  f e e t  per  y e a r  (3!8-inch b a s i s )  



A compar ison of t h e  s i z e  d i s t r i b u t i o n s  shows mixed r e s u l t s .  Only 
p l a n t  s i z e s  above 250 m i l l i o n  s q u a r e  f e e t  ga ined  c a p a c i t y  s h a r e ,  b u t  a  
s m a l l  i n c r e a s e  i n  t h e  number of m i l l s  a l s o  o c c u r r e d  i n  t h e  two c a t e -  
g o r i e s  between 150 and 250 m i l l i o n  s q u a r e  f e e t .  One i n t e r p r e t a t i o n  of 
t h e s e  r e s u l t s  i s  t h a t  s m a l l e r  p l a n t s  may have s u r v i v e d  and i n c r e a s e d  
i n  number by d i v e r s i f y i n g  o r  p u r s u i n g  a  "value-added" s t r a t e g y ,  
i n c l u d i n g  e x p o r t i n g .  Shea th ing  i s  no l o n g e r  t h e  o n l y  p roduc t  l i n e  
manufactured by s o u t h e r n  p l a n t s .  Sanded and s p e c i a l t y  g r a d e s  made up 
20 p e r c e n t  of p roduc t ion  i n  1986. For t h o s e  p l a n t s  t h a t  c o n t i n u e  t o  
emphasize s h e a t h i n g ,  however, i t  a p p e a r s  an  annua l  c a p a c i t y  of 250 
m i l l i o n  s q u a r e  f e e t  has  become t h e  minimum e f f i c i e n t  s i z e .  

As noted  e a r l i e r ,  t h e r e  a r e  o t h e r  p o t e n t i a l  a p p l i c a t i o n s  f o r  t h e  
r e s u l t s  of s u r v i v o r  a n a l y s i s .  Managers can use  t h e  r e s u l t s  t o  e v a l u a t e  
t h e  s i z e  of t h e i r  o p e r a t i o n s  and t h e  s u i t a b i l i t y  of e x i s t i n g  p l a n t s  t o  
v a r i o u s  p roduc t  s t r a t e g i e s .  For i n s t a n c e ,  i n  1986 Georgia-Paci f ic ' s  16 
s o u t h e r n  sof twood plywood p l a n t s  had an average  c a p a c i t y  of 265 m i l l i o n  
square  f e e t .  Because t h i s  i s  above t h e  minimum e f f i c i e n t  s i z e  of 250 
m i l l i o n  s q u a r e  f e e t ,  t h e  f i rm's  p l a n t s  appear  t o  be we l l -pos i t ioned  t o  
compete i n  commodity marke t s .  

On t h e  o t h e r  hand,  Weyerhaeuser has  announced i t s  i n t e n t i o n  t o  
s w i t c h  from 80-percent commodity s a l e s  i n  i t s  wood p r o d u c t s  d i v i s i o n  t o  
80-percent  d i f f e r e n t i a t e d  p r o d u c t s  by t h e  mid 1990"s (Weyerhaeuser 
1988).  T h i s  s t r a t e g y  a p p e a r s  t o  be s u i t a b l e  f o r  i t s  seven s o u t h e r n  
plywood p l a n t s ,  which had an average  c a p a c i t y  of 118 m i l l i o n  square  
f e e t  i n  1986. 

One s e c t o r  where s u r v i v a l - a b i l i t y  a p p e a r s  t o  be an e s p e c i a l l y  
v a l i d  measure of e f f i c i e n c y  i s  i n  sawmi l l ing .  From almost  24,000 
sawmi l l s  i n  1947, l e s s  than  10 p e r c e n t  of t h a t  number o p e r a t e  today.  
And o n l y  10 p e r c e n t  of t h e  c u r r e n t  number--about 200--account f o r  about  
t h r e e - q u a r t e r s  of t o t a l  s o u t h e r n  lumber p roduc t ion .  

Most c l o s u r e s  have been among t h e  s m a l l e s t  m i l l s ,  w i t h  l e s s  than  
10 m i l l i o n  board f e e t  of  annua l  o u t p u t .  From 1966 t o  1976, t h e  s h a r e  
of lumber p r o d u c t i o n  accounted f o r  by m i l l s  w i t h  l e s s  than  10 m i l l i o n  
board f e e t  dropped from 70 t o  32 p e r c e n t .  For softwood p r o d u c t i o n ,  20 
m i l l i o n  board f e e t  pe r  yea r  on a o n e - s h i f t  b a s i s  appeared t o  be t h e  
minimum e f f i c i e n t  s i z e  o p e r a t i o n .  

Over t h e  l a t e s t  10-year p e r i o d ,  however, o n l y  sawmi l l s  w i t h  an  
annual  p r o d u c t i o n  of o v e r  50 m i l l i o n  f e e t  have been g a i n i n g  i n  
pe rcen tage  s h a r e s  of t o t a l  o u t p u t  ( t a b l e  4 ) .  The i n c r e a s e  i n  minimum 
e f f i c i e n t  s i z e  from 20 t o  50 m i l l i o n  board f e e t  r e f l e c t s  both  l a r g e r  
mills and longer  p roduc t ion  r u n s .  Economies can be r e a l i z e d  through 



l o n g e r  p r o d u c t i o n  runs  a s  w e l l  a s  l a r g e r  m i l l s .  To a  l a r g e  e x t e n t ,  t h e  
a d d i t i o n a l  c a p i t a l  inves tment  r e q u i r e d  t o  adop t  scann ing  technology and 
o t h e r  i n n o v a t i o n s  now r e q u i r e s  two-sh i f t  o p e r a t i o n s  a t  a  m a j o r i t y  of 
m i l l s .  Also ,  t h e  minimum e f f i c i e n t  s i z e  i s  f o r  sawing p ine  dimension 
lumber,  which a c c o u n t s  f o r  about  8 0  p e r c e n t  of t h e  softwood o u t p u t .  

The s i z e  d i s t r i b u t i o n s  p r e s e n t e d  i n  t a b l e  4  a r e  based on combined 
d a t a  f o r  bo th  softwood and hardwood m i l l s .  Because softwood m i l l s  
dominate t h e  c a t e g o r i e s  above 20 m i l l i o n  board f e e t ,  t h e  changes i n  t h e  
p r o d u c t i o n  s h a r e s  f o r  t h e  l a r g e s t  s i z e  c l a s s e s  a r e  v a l i d  f o r  softwood 
sawmi l l s .  Hardwood lumber i s  a  more heterogeneous  product  than  
sof twood;  t h e r e f o r e ,  i t  would be n e c e s s a r y  t o  have m i l l  p roduc t ion  d a t a  
by major s p e c i e s  sawn and marke t s  se rved  t o  g e t  meaningful  e s t i m a t e s  of 
minimum e f f i c i e n t  s i z e .  

Table 4.--Percentage d i s t r i b u t i o n  of lumber p rody7 t ion  i n  t h e  Sou th ,  
by m i l l  s i z e  c l a s s ,  f o r  1976 and 1986.- 

Pe rcen tage  of Change i n  

2 / 
Lumber Produc t ion  Product  i o n  

Sawmill s ize-  1976 1986 Share 

L'sources : F o r e s t  I n d u s t r i e s  ( 1977b, 1987a, 1987b) 
Z'bli l l ion board f e e t  pe r  yea r  

CONCLUSIONS 

The p a t t e r n  of change h a s  been e s s e n t i a l l y  t h e  same i n  a l l  t h r e e  s e c -  
t o r s  examined. O v e r a l l ,  t h e r e  has  been an i n c r e a s e  i n  average  s i z e  
r e s u l t i n g  from a d d i t i o n s  t o  c a p a c i t y  a t  e x i s t i n g  m i l l s ,  t h e  l a r g e r  s i z e  of 
new p l a n t s ,  and t h e  c l o s i n g  of s m a l l e r  f a c i l i t i e s .  

Thus, t h e  t r e n d  has  been toward a c h i e v i n g  economies of s c a l e ,  t h a t  i s ,  
t o  b u i l d  l a r g e r  o p e r a t i o n s  t o  reduce u n i t  cos t s - -a t  l e a s t  f o r  the  commodity 
g rade  p r o d u c t s .  Over t h e  p a s t  10 y e a r s ,  minimum e f f i c i e n t  s i z e  has  i n c r e a s e d  
from 1,000 t o  1 ,500 tpd  f o r  p u l p m i l l s ,  100 t o  250 s q u a r e  f e e t  per  year  f o r  
softwood plywood p l a n t s ,  and 20 t o  50 m i l l i o n  board f e e t  per  year  f o r  
softwood sawmi l l s .  



T h i s  d o e s  n o t  mean t h a t  a l l  small p r o d u c i n g  u n i t s  w i l l  d i s a p p e a r ,  
however.  The re  w i l l  a l w a y s  be some o p e r a t i o n s  t h a t  c o n t i n u e  t o  e x i s t  b y  
p r o v i d i n g  s p e c i a l i z e d  p r o d u c t s  and  s e r v i c e s .  T h i s  is a v i a b l e  s t r a t e g y ,  
e s p e c i a l l y  f o r  s m a l l e r  f i r m s ,  where t h e  minimum p l a n t  s i z e  f o r  e f f i c i e n t  
commodity p r o d u c t i o n  may c o n s t i t u t e  a  b a r r i e r  t o  e n t r y .  I n d e e d ,  
s p e c i a l i z a t i o n  h a s  become an  o f t e n - q u o t e d  s t r a t e g y  e v e n  f o r  some l a r g e r  
f i r m s ,  which  we h e a r  e x p r e s s e d  t h r o u g h  t e r m s  s u c h  a s  va lue -added ,  s p e c i a l t y  
p r o d u c t s ,  f l e x i b i l i t y ,  q u a l i t y ,  and m a r k e t i n g .  I n  e s s e n c e ,  s u c h  f i r m s  a r e  
a t t e m p t i n g  t o  s u r v i v e  by e m p h a s i z i n g  r e v e n u e  enhancement  r a t h e r  t h a n  c o s t  
e f f i c i e n c y .  

Because t h e  s u r v i v o r  t e c h n i q u e  r e f l e c t s  t r e n d s  and  a d a p t i v e  p r o c e s s e s  
i n  i n d u s t r i e s ,  and n o t  j u s t  c o s t s  i n t e r n a l  t o  a p l a n t ,  some l i m i t a t i o n s  i n  
r e g a r d  t o  s t u d y i n g  s c a l e  economies  s h o u l d  be n o t e d .  Fo r  example ,  i t  d o e s  
n o t  i d e n t i f y  t h e  optimum p l a n t  s i z e  i n  a n  i n d u s t r y .  A l s o ,  i t  doesn ' t  
i n d i c a t e  t h e  e x t e n t  t o  which economies  e x i s t ,  n o r  d o e s  i t  i d e n t i f y  t h e  
f a c t o r s  t h a t  c o n t r i b u t e  t o  g r e a t e r  e f f i c i e n c y .  And, a s  a p p l i e d  h e r e ,  i t  
doesn ' t  a d d r e s s  t h e  q u e s t i o n  of  e f f i c i e n t  f i r m  s i z e .  

For  t h e  pu rpose  of  i d e n t i f y i n g  t h e  r e l a t i v e  e f f i c i e n c y  of  d i f f e r e n t  
p l a n t  s i z e s  i n  an  i n d u s t r y ,  however ,  t h e  s u r v i v o r  t e c h n i q u e  h a s  s e v e r a l  
a p p e a l i n g  f e a t u r e s .  It i s  s i m p l e  and s t r a i g h t f o r w a r d .  The d a t a  r e q u i r e d  is  
r e a d i l y  a v a i l a b l e  i n  i n d u s t r y  r e p o r t s  and d i r e c t o r i e s .  It d o e s  n o t  r e q u i r e  
d i f f i c u l t - t o - o b t a i n  c o s t  i n f o r m a t i o n .  And f i n a l l y ,  t h e  r e s u l t s  have many 
u s e f u l  a p p l i c a t i o n s .  
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