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CHAPTER I 

INTRODUCTION 

Sect ion  I. Why Study a Regional Industry? 

For a t  l e a s t  two decades economic s t u d i e s  on a re- 

g iona l  basis i n  t h e  United S t a t e s  have become somewhat a 

vogue f o r  economic inves t iga t ions .  This has come about 

because a regional  i n v e s t i g a t i o n  i s  one of t he  b e t t e r  

ways - i n  f a c t  i n  some ins tances  t h e  only way - t o  study 

economic growth. Economic growth has taken on added s ig -  

n i f i c a n c e  f o r  s tuden t s  s ince  t h e  concept of  economic ma- 

t u r i t y  and i t s  consequent ial  e f f e c t  upon income and em- 

ployment became the  sub jec t  of  mucn d iscuss ion  i n  t h e  

1930's.  Cor re la t ive  t o  many of the aspec t s  of economic 

growth i s  t h e  a n a l y s i s  of l o c a t i o n  of  indus t ry ,  t h e  i m -  

por tance  of  which has been noted by E. M, Hoover1$ excel- 

l e n t  book, Location Economic ~ c t i v i t y . 1  To answer, 

E. M. Hoover, t o c a t i o n  of Economic Ac t iv i ty  (New York, IAMB), 



Zherefore, some of the questions which a r i s e  i n  an inves t i -  

gation of problems of economic growth and industry locat ion,  

it seems necessary, as p a r t  of the  analys is ,  t o  make empiri- 

c a l  s tud ies  of ac tua l  indust r ies .  These indus t r ies ,  fir- 

themore ,  a r e  o f ten  na tura l ly  divided along and s tudied by 

economic regions, 

Sect ion 11. The Lake S ta t e s  Region Defined 

The study of a region can take a var ie ty  of forms 

depending upon the  p a r t i c u l a r  f i e l d  and nature  of the  

i n q u i ~ y ,  Furthermore economic regionalism, which i s  it- 

self a specia l  type of  study, can be approached i n  numer- 

ous ways, Although a regional  ana lys i s  need not  follow 

the  boundaries of a p o l i t i c a l  subdiviaion o r  aubdivisiona, 

this inves t igat ion i s  a regional  study of an industry 

which na tura l ly  follows the p o l i t i c a l  borders surrounding 

th ree  s t a t e s  - Minnesota, Wisconsin and Miohigan, In eco- 

nomic l i t e r a t u r e  these three s t a t e s  a r e  o f ten  re fe r red  t o  

as the  Lake States.  

Hia tor ica l ly  the  paper industrg developed i n  t h i s  

region i n  such a manner as t o  make the  industry s t ructur-  

a l l y  and economically separate from areas  surrounding it. 

On the  region's  northern and eas tern  boundariee, the  Great 

Lakes and the  U. S, - Canadian border provide the  separa- 

t i n g  fac tor ,  On the  region's  western and southern borders,  

woad supply i s  the de f in i t i ve  fac tor .  The Lake Central 

a r e a  ( I l l i n o i s ,  Indiana, Ohio) on the  Southern border,  



which could conceivably be included i n  the  Lake S t a t e s  

region by i t s  geographic posi t ion,  i s  d i s t i n c t  by i t s  

l ack  of wood and the  nature o f  t he  paper industry which 

i s  found there,  

What i s  more, government b u ~ e a u s ,  such as the  census 

bureau and fores t ry  d ivis ion of the  Department of A g r i -  

cu l tu re ,  and o the r  agencies and other students have dealt  

with,  col lec ted data  on and s tudied the  Lake S ta tes  a r ea  

a s  it i s  defined here, 

Sect ion 111. The Thesis 

It i s  hoped that th is  inves t iga t ion  w i l l  make a sig- 

n i f i c a n t  contr ibution t o  t he  knowledge of the  economic 

development and loca t ion  of t he  paper industry i n  the  Lake 

S ta tes ,  Although a strong thread of loca t iona l  ana lys i s  

can be t raced throughout this invest igat ion,  the  m a i n  

s t r e s s  i s  placed on the  f ac to r s  and conditions a f f e c t i n g  

the  growth and development of the  industry, It i s  assumed 

t h e  treatment of the  growth and caange of an industry i n  

a region, when combined w i t h  considerat ion of the  forces 

that have impinged upon it during i t s  various phases of 

development, i s  a v a l i d  and possibly super ior  way of find- 

i ng  out what fac tors  determine an indust ry ' s  locat ion,  

The growth of  an industry implies adjustment and 

r a t i ona l i za t ion  of t h a t  industry t o  a configerat ion of 

fo rces  which act and r eac t  upon it, I n  a %ta t ion  en- 

vironment o r  an environment i n  which change i s  secular ,  



an indust ry  can theore t ica l ly  ad jus t  i n  time so it i s  

pe r f ec t ly  ra t iona l ized  w i t h  i t s  environment and optimum 

w i t h  respect  to  i t s  pos i t ion  i n  this  environment; change 

and growth a r e  no t  dominant cha rac t e r i s t i c s ,  I n  t h i s  en- 

vironment a l so  i t  I s  l i k e l y  that  the  f a c t o r s  which were 

i n s t m e n t a l  i n  the  i n i t i a l  loca t ion  of the  industry w i l l  

remain as r e l a t i v e l y  important over time a s  they were 

o r ig ina l ly .  

Nowever, i n  our  modern economy change is the rule 

r a t h e r  than the  exception. And the  posi t ion of an indus- 

t r y  i n  i t s  economic environment may be optinnun i n  i t s  in- 

ception but later non-optimuna. T h i s  means an industry 

must continuously adapt and re-adapt i t s  posi t ion i n  ac- 

cordance w i t h  changed conditions. 

The degree t o  which an Industry can ad jus t  t o  change 

depends upon a l a rge  number of  fac tors .  A s t r e e t  corner 

shoe-shine boy can ad jus t  t o  a changed market configera- 

t i o n  more eas i ly  than a s t e e l  mi l l ,  On the o the r  hand, 

t h e  s t e e l  company m i g h t  be b e t t e r  able t o  mold the  market 

forces  to i t s  advantage than the  shoe-ahine boy. Yet, 

both muet adapt t o  change - the  phenomenon of  change being 

a universa l  a t t r i b u t e  of our society,  

The paper industry i n  the Lake S ta tes  region (and 

general ly i n  the  United s t a t e s )  haa been constantly under 

the coercion of change since i t s  beginning. For the  Lake 

Sta t e s  changed conditions have generally been the  hand- 

maiden of growth and progress, but f o r  some paper-producing 



regions, of  decline. Change, adjustment t o  change, and 

growth i s  a pa t t e rn  which i s  evident throughout the  h i s  

t o ry  of paper manufacture i n  the Lake S t a t e s  region, 

These cnanges have resu l ted  from both na tura l  and i n s t i -  

t u t i o n a l  causes. 

A complete and exhaustive study of the  causes of 

change and t h e i r  e f f e c t s  on progress and development of 

the  paper industry i s  not  attempted, This inves t igat ion 

i s  confined primarily to  the  study of c e r t a i n  key enabling 

( o r  disabling) f a c t o r s  i n  tne  i n i t i a l  loca t ion  and l a t e r  

development of paper manufacture i n  t h i s  region. I n  large  

degree, th i s  study deals  w i t h  the  two bas ic  const i tuents  

of papermaking - water and wood. Throughout the reader 

should look f o r  the  constantly changing configerat ion of 

these two elements, a s  well  as othere,  t o  which the  paper 

industry i n  th i s  region has contfnuously had t o  o r i e n t  

i t s e l f .  

Section IV. The Lake States  Paper Industry 

The pulp and paper industry ( o r  paper industry as uaed 

here )  comprises those establishments engaged primari ly i n  

t h e  manufacture and s a l e  of pulp, paper and paperboard. 

Paper firms a r e  of two general types: in tegra ted  and non- 

integrated.  The in tegra ted  m i l l  manufactures i t s  own pulp 

j o in t ly  with the  manufacture of  paper. The non-Integrated 

m i l l  manufactures paper only; it buys manufactured pulp. 

Firms engaged p r inc fpa l l y  i n  converting paper stock into 



paper  products ,  such as bags, boxes, envelopes, l a b e l s ,  

d ishes ,  paper napkins, waxed paper,  crepe paper and w a l l  

paper  a r e  genera l ly  excluded from cons idera t ion ,  a l though 

t h i s  separa t ion  cannot always be rnadeO2 The p r i n c i p l e  

products  manufactured by t h e  pulp and paper  indus t ry  a r e  

groundwood, su lphi  t e ,  su lphate  and soda pulp; newsprint ,  

wrapping, book, wr i t ing ,  t i s s u e ,  s a n i t a r y ,  bu i ld ing  an8 

miscellaneous papers  and paperboards of  a l l  kinds,  

The paper indus t ry  of  the  United S t a t e s ,  of which 

t h e  Lake S t a t e s  paper indus t ry  18  an important p a r t ,  i a  

a s u b s t a n t i a l  c o n t r i b u t o r  t o  t h e  annual Increase  I n  t h e  

income o f  t h e  nat ion.  I n  1 9 4 7 , ~  on t h e  b a s i s  of value 

added by manufacture, t h e  Paper and A l l i e d  Products In- 

d u s t r i e s  accounted f o r  approximately 1,3 percent  of  the  

va lue  added by a l l  i n d u s t r i e s ,  and 3.8 percent  of  the  

va lue  added by a l l  manufacturing i n d u s t r i e s  i n  the  United 

S t a t e s ,  The value added was $2.23 b i l l i o n s .  

The LElke S t a t e s  region i s  one of  the  major paper- 

producing a reas  i n  t h e  United S ta tes .  I n  1947, on t h e  

basis o f  value added, the  pulp and paper-paperboard in- 

dus t ry  i n  t h i s  r eg ion  produced 18 percen t  of  t h e  t o t a l  

value added by the  e n t i r e  United S t a t e s  paper industry.  

By rank, on t h e  above b a s i s ,  Wisconsin and Michigan were 

I n  t h e  t e x t  when convert ing manufacture i s  a l s o  In- 
oluded with pulp,  paper  and paperboard manufacture, the  
name HPaper and A l l i e d  ProductsH i s  used. 

U. 8 .  Bureau of  Census, Manufactures. 



second and t h i r d  i n  t h e  na.tion; Mew York, f i rs t .  Minnesota 

was f i f t e e n t h .  

Within t h e  r e spec t ive  s t a t e s ,  t h e  paper  indus t ry  i s  

l ikewise  an  important source of income. On t h e  b a s i s  of  

value of products,  t he  paper indus t ry  ranked t h i r d  among 

all i n d u s t r i e s  i n  Wisconsin; seventh i n  Nichigan and f i f t h  

i n  Minnesota i n  1947. 

I n  r e l a t i o n  t o  t h e  above measures, t h e  paper  indus t ry  

i s  an  important p a r t  of the  n a t i o n a l  economy as well  a s  

t h e  economies of  t h e  separa te  Lake Sta tes .  What i s  more, 

i f  t h e  value cont r ibuted  by those  i n d u s t r i e s  which s e r v i c e  

and equip t h e  paper indus t ry  i s  a l s o  included i n  t h e  above 

measures, t h e  importance of  the  paper indus t ry  i s  increased. 

Sect ion V. Economic Studies  of  t h e  Paper Indus t ry  

The only two notable  books w r i t t e n  on the  genera l  

economics of the  paper indus t ry  i n  the  United S t a t e s  a r e  

L.  T. Stevenson' a, Backaround Economics American 

~ a p e r m a l r i n ~ , '  and J. A. Guthriet  s, - The Economics of Pulp 

and Paper. - 5 

There a r e  innumerable books and a r t i c l e s  w r i t t e n  on 

the h i s t o r y  of  t h e  paper  indus t ry  i n  t h e  United S ta tes .  

Among t h e  books, those w r i t t e n  by Dard Hunter and 

Louis T. Stevenson, The Background Economics of 
American P ~ P  ermakinq-ew York and London, 1940) . 
John A. Guthrie, Economics of  Pulp and Paper (The 
Btate  College o f  Washington Prase ,  1 ~ 5 0 r  



Lyman Weeks contain most of the  genera l  h i s t o r y  which i s  

ava i l ab le .  There a r e  some d e f i n i t i v e  h i s t o r i e s  of  t h e  

paper  indus t ry  wi th in  t h e  separa te  s t a t e s ,  of which an  

example i s ,  1848-1948, A Xis to rz  Wisconsin Paper 

~ n d u s t r y . ~  Most o f  these  h i s t o r i e s  conta in  some inlorma- 

t i o n  o f  value f o r  economic i n t e r p r e t a t i o n  and ana lys i s ,  

There a r e  many s t u d i e s  of ind iv idua l  companies, bu t  

t h e s e  a r e  genera l ly  more h i s t o r i c a l  than economic, There 

a r e ,  however, a l a r g e  number of  economic s t u d i e s ,  both 

l a r g e  and small, on c e r t a i n  s p e c i f i c  a spec t s  of t h e  paper  

indus t ry ,  such a0 pulpwood consumption. These l a t t e r  s tu-  

d i e s  a r e  o f t e n  reg iona l  i n  scope. Again, sec t ions  o f  t h e  

indus t ry  i t s e l f ,  such as newsprint  manufacture, have been 

thoroughly inves t iga ted .  

Some b u t  n o t  many regional  economic skudies have been 

made of t h e  paper  indus t ry ,  The Executive Department of 

t h e  Division of Commerce o f  New York S t a t e  i n  1942 pub- 

l i s h e d  an  economic a n a l y s i s  e n t i t l e d ,  nThe Paper and Pulp 

I n d u s t r i e s  of  New York State" This study d e a l s  w i t h  New 

York S t a t e  i n  p a r t i c u l a r ;  however, much of  the  ma te r i a l  

presented  i s  regional  i n  scope, The Southern and P a c i f i c  

Coast regions have been s tud ied  more o r  l e s s  comprehen- 

s ive ly .  On the  o t h e r  hand, l i t t l e  i n  economic a n a l y s i s  

has been w r i t t e n  about t h e  Lake S t a t e s  region. Although 

Howard Publishing Company, 1848-1948, 4 History t& 
Wisconsin Paper Indus t ry  (Chicago, 1948). 



the  Lake States have been included f o r  comparative purposes 

i n  studies of other  regions, they have not themaelves been 

the center  of such a study. It i s  hoped, therefore, t h i a  

present study may pa r t i a l ly  f i l l  a gap l e f t  by an importan* 

paper-producing region which has here to  fore  received no 

special  a t tent ion from students. 

Section VI. Methodolo= 

This study f a  not intended to  be a history;  rather, 

it makes use of the analyt ical-his tor ical  method to  describe 

and explain the importance of cer ta in  basic enabling fac- 

t o r s  i n  the location and development of the  paper induatry 

i n  t h i s  region, Furthermore, t h i s  study i s  not an attempt 

t o  prognosticate the future of the industry i n  t h i s  region. 

Any reference t o  the future w i l l  come only a s  a r e s u l t  of 

and t o  the  degree which an analysis of these enabling fac- 

t o r s  may 

future.  

dustry'  8 

would go 

indicate,  a s  a f i r s t  approximation, the Industry's 

An inquiry which attempts t o  depict what the in- 

growth i n  future i s  l ike ly  to  be i n  t h i s  region 

far  beyond the confines of this investigation, 

Histor ico-s ta t is t ical  comparisons a r e  primarily re- 

l i e d  upon to indicate what the positfon of the Lake Statee 

has been, e i the r  wholly o r  separately, r e l a t ive  to  other  

regions and to the en t i re  United States industry. 



Section VII, Chapter Sequence 

This study i s  divided in to  f ive  par te ,  the f i rs t  and 

last  p a r t s  a re  the introduction and conclusion respectively. 

P a r t s  11, 111, and I V  present the body of the study and 

a r e  formulated on a chronological baais by separating the 

material  in to  three maJor time periods: 18344890, 1890- 

19x9, and 1919-1947. 

Part I, The Scope and Nature of the Study, includes 

Chapter I, the Introduction. Part 11, The Pioneer Period 

of  Papermaking i n  the Lake States  Region, 1834-1890, com- 

p r i s e s  Chapter I1 which explains how and why paper mnu- 

facture became established i n  the Lake States In t h i s  

period. Certain popular notions are dispelled. Here it 

w i l l  be noted t ha t  aside from the region's natural  endow- 

ment of water which could be used f o r  power, the circun- 

stances which brought papermaking to  t h i s  region were corn, 

mon to  almost a l l  areas i n  the United States where paper 

manufacturing was established before 1890. Par t  111, Lake 

Sta tes  Papermaking Undergoes Change and Growth, I89O-lQl9, 

includes Chapter I11 whioh shows tha t  the conditions re- 

sponsible f o r  the i n i t i a t i o n  and growth of  the industry i n  

t h i s  region before 1890 were largely superceded by quite 

d i f f e ren t  conditions i n  the next period, 1890-1919, Adap- 

ting i t s e l f  t o  these  new conditions made i t  possible f o r  

the region's paper industry t o  grow substantial ly i n  t h i s  

period. P a r t  IV, Paper Manufacture i n  the Lake States,  



1919-1947, cons is t s  of Chapters I V Y  V, and VI. Chapter IV 

i s  designed t o  give a s t a t i s t i c a l  analysis  of  the  develop- 

ment and character  of  the  paper industry from 1919-1947, 

The importance, competitively, of a cheap and abundant 

wood supply for the Lake S t a t e s  paper industry Is empha- 

sized, Chapter V attempts to  present  the en t i r e  p ic ture  - 
from the  pas t  t o  the present - of the clrcumstancee which 

have affected the supply of  wood f o r  papermaking; the 

ehanges i n  this wood supply which the Lake Statee paper 

industry has had t o  conform and adapt i t s e l f  to. Chap- 

t e r  VI presents some new problems connected w i t h  water 

use and trade r e s t r i c t i o n s  which have appeared f o r  the 

most p a r t  since 1919, an8 which have affeoted the growth 

and character  of the Lake Sta tes  paper industrg. P a r t  V, 

Conclusion, consis ts  of Chapter VII which gives a summary 

and the conclusion of the study, 
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CHAPTER I1 

PAPER BAANUFACTURG COBBE8 TO THE LAKE STATES 

Section I. Introduction 

The passage of time of ten  o b l i t e r a t e s  knowledge of 

cause and e f fec t .  The reaeons for the existence of an 

industry today, for example, need not ,  i n  f a c t ,  probably 

does not  explain why and how it came t o  be established. 

The notion i s  common that the  paper industry was attrac- 

t e d  to  t h e  Lake Sta t e s  region because wood, the s t u f f  from 

which paper i s  now made, i s  found i n  abundance there. 1 

An example of th i s  be l ie f  i s  shorn by a statement about 
the  Fox River area which reads # .  . . events of 1872 
fairly well es tabl ished the Fox River as the paper making 
cen te r  of Wisconsin. Natural advantages had much to  do 
w i t h  t h i s  . . . the f o r e s t s  adjacent  to  the set t lements 
had t r e e s  su i tab le  f o r  pulping . . . See: 1848-1948, 4 
History of the Wisconsin Paper Industry,  E. G., p. 14. 



It  i s  a l s o  be l ieved t h e  f i rs t  group o f  e n t e r p r i s e r s  t o  

become a c t i v e  e x p l o i t e r s  o f  t h i s  region1 s wood resources ,  

t h e  lumbermen, provided t h e  paper  indus t ry  w i t h  much of 

t h e  c a p i t a l  and entrepreneurship f o r  i t s  beginnings and 

e a r l y  development, that  i s ,  as lumbering waned, lumbermen 

sought t o  redeploy t h e i r  c a p i t a l  and talent.:! 

That wood was used as a raw materlal in the  ea r ly  

development of  t h e  paper  indus t ry  i n  t h i s  region i s  a m i s -  

taken not ion,  as w i l l  be c l e a r l y  shown l a t e r . 3  It w i l l  

s u f f i c e  a t  p resen t  t o  s t a t e  that  wood was not  used i n  sig- 

n i f i c a n t  amounts t o  make paper  u n t i l  a f t e r  1890, over  55 

y e a r s  a f t e r  t h e  f i r s t  paper  m i l l  appeared i n  t h i s  region. 

Furthermore, t h e r e  i s  reason t o  be l i eve  t h a t  t h e  con- 

t r i b u t i o n a  of lumber personnel and c a p i t a l  t o  t h e  develop- 

ment of t h e  paper  indus t ry  i n  t h e  per iod  up u n t i l  1890 

were l e s s  than had been thought. For example, lumbering i n  

the Lake States d i d  n o t  dec l ine  s i g n i f i c a n t l y  u n t i l  a f t e r  

t h e  turn of t h e  twent ie th  century; it was s t i l l  a t  a peak 

as l a t e  as 1904. This hypothesis  i s  n o t  e a s i l y  t e s t e d ,  

One o f  Wisconsinls ea r ly  lumbermen wrote that . . 
Papermaking on t h e  Wisconsin River, and i n  a measure 
upon o t h e r  nor thern  Wisconsin streams e i t h e r  followed 
lumbering, o r  was c a r r i e d  on j o i n t l y  wi th  t h e  lumber 
m i l l s  then i n  operat ion.  . .# See: J. H. H. Alexander, 
wEighty-Four Years Ago\ The Paper Indus t ry ,  X I V  
(Dacember, 1932) , 670. 

A Plomplete p i c t u r e  o f  the  in t roduc t ion  and use  o f  wood 
f o r  making paper i s  given i n  Chapter 111. 



however. No comprehensive inves t iga t ion  of the  a c t u a l  

sources of c a p i t a l  and en te rpr i se  f o r  t h i s  region's  paper 

industry has been made, A p a r t  of t h i s  study, consequent- 

l y ,  i s  devoted t o  exmining the  va l id i t y  of this hypothe- 

sis, I n  addi t ion it i s  hoped that study of  t h i s  pioneer 

per iod w i l l  e s t ab l i sh  how and w h y  paper manufacturing be- 

came located i n  this region during t h i s  period and w i l l  

r evea l  cha rac t e r i s t i c s  to  help explain t he  development of 

t he  industry i n  l a t e r  periods, 

The 56 years  between the  establishment of the  f i r s t  

paper m i l l  i n  t h i s  region (1834) and 1890 provides the  

foca l  po in t  f o r  t h i s  query i n t o  the  beginnings of  paper- 

making i n  the  Lake S t a t e s  region. This i s  re fe r red  t o  as 

the  @pioneerY period * because during t h i s  time paperrnab 

i n g  began in the  Lake Sta t e s  and because t h i s  period w a s  

d i s t i n c t l y  d i f f e r en t  f r o m  o thers  t o  follow. An e r a  i n  

t h e  a r t  of papermaking had l a rge ly  oome to  a c lose  by 

1890, Conditions which enabled the i n i t i a t i o n  and growth 

of the  industry were superceded by o the r  and d i s t i n c t  con- 

d i t ions .  Rags and straw, the  p r inc ip le  r a w  mater ia ls  i n  

papermaking before 1890 were l a rge ly  displaced by wood; 

water, a pr inc ip le  source of power, l o s t  much of the  

4 The pioneer period thus defined excludes from p r a c t i c a l  
considerat ion the  paper industry of Minnesota, By 1890, 
Minnasotals paper industry was y e t  too small t o  be includ- 
ed i n  the s t a t i s t i c s  of the U. S. Census Bureau; i n  t h a t  
y e a r  there were only two paper m i l l s  i n  the  s t a t e ,  



influence it had on the  loca t ion  of paper m i l l s  a f t e r  

t h i  s period, 

Sect ion 11. How and Why the  Paper Industry Came to  the 
Lake Sta tes  

A, Papermakina Moves West 

Although nearly 150 years elapeed between the  build- 

i n g  of the  f i r s t  paper m i l l  i n  Amerioal.amBllthe f i r s t  mill 

i n  the  Lake S t a t e s  region, events which l e d  to  the  l a t t e r  

f i t t e d  i n to  a general pa t t e rn  which saw most of  what i s  

now the  United S t a t e s  p ro l i f e r a t ed  with paper mills. 

J u s t  as the  a r t  of papermaking had spread from East 

t o  West i n  d i rec t ion  since an t iqu i ty ,  the a r t  a f t e r  it 

was ca r r i ed  from Europe t o  America by William and Nicholas 

Rittenhouse, continued i t s  westward movement across  the 

United States.  

The f i r s t  m i l l  b u i l t  west of the  Appalachian Mountains 

did not appear u n t i l  1793, i n  Kentucky, and the second 

n i l 1  es tabl ished west of the  mountains w a s  b u i l t  i n  Wee- 

t e r n  Pennsylvania i n  1796. From this po in t  on mi l l s  ap- 

peared i n  a f a i r l y  l i nea r ,  east-west fashion across  the  

American continent. From western Pennsylvania t he  Lake 

S t a t e s  were soon reached, The f i rs t  m i l l  i n  Ohio ap- 

peared i n  1807; i n  Indiana i n  1826; i n  Michigan, 1834; i n  

I l l i n o i s ,  1840; i n  Wisconsin, 1848; an8 i n  Unnesota ,  



1859, by which time the  f i r s t  paper m i l l  i n  Cal i fornia  

had appeared. 

B. The Pa t te rn  of Movernent 

Besides the  d i rec t iona l  east-west movement, the  

spread of the  paper industry f i t t e d  i n to  o the r  more o r  

l e s s  regular  pa t te rns ,  

Papermakere Followed the  P r i n t e r  

Papemnakem were seldom i f  ever among the Virst 

wave-f western settlement of the  United States.  Even 

the  f i r s t  paper mill i n  America did not appear u n t i l  a 

f a i r l y  considerable time had elapsed a f t e r  the  o r i g i n a l  

set t lements.  I n  a l l  cases, the  f i r s t  paper m i l l s  d id  

n o t  appear u n t i l  a f t e r  a l o c a l  market had appeared, usu- 

a l l y  In the form of a p r in t ing  shop. For t h i s  reason, 

t h e  Rittenhouses s e t t l e d  near  Philadelphia where a pr in t -  

i n g  house had been operat ing s ince  1685. They did not  

s t a y  long i n  New York a f t e r  t h e i r  a r r i v a l  from Holland 

because no p r in t ing  establishment exis ted  there  a t  the  

time. 8 

The population centers  which a t t r a c t e d  the  p r i n t e r ,  

9 Dard Hunter, Papemaki The H i s t o q  and Technique of 
an Ancient C r a f t ,  2nd e a ? ( N ~ Y o r k ,  1 9 4 r  

- - 
Dard Hunter, Papermakina, &I Pioneer America (Philadelphia,  

1952),  p. 22. 



who i n  turn supplied the market f o r  the papermaker's pro- 

ducts, a l so  supplied the basic r a w  material  for papermak- 

ing  - rags, 

Water Power V i t a l  

Water was another control l ing f ac to r  i n  the locat ion 

o f  paper mills i n  ear ly  America, Water i s  an absolute re- 

quirement f o r  papermaking. It provides the solution i n  

which the cel lulose  f i b r e s  of rags o r  straw can be sus- 

pended a d  formed i n t o  a m a t  which becomes paper when t h e  

water i s  removed. But nore important t o  these early milla,  

water supplied the basic source of power, Paper manufac- 

t u re r s  throughout the United S ta t e s  up u n t i l  about the 

tu rn  of the 20th oenwry were l imited i n  t h e i r  choice of 

loca t ion  t o  those s i t e s  which could supply them w i t h  ade- 

quate water energy, Furthermore, water was, i n  those 

f r o n t i e r  days, an important t ransportat ion medium of ten 

connecting the manufacturer t o  hia raw material  supply 

and t o  h i s  market, 

Markets Localized 

A t h i r d  f ac to r  can be recognized i n  t h i s  ve ry  early 

developmental pa t t e rn  - the local ized character  of the 

market. This loca l iza t ion  o f  industry was, of course, 

due t o  the slow, inadequate and costly transportat ion 

system of  t h i e j  period, Dard Hueter writes that "An 



examination of the paper used i n  ear ly  Ohio imprints 

and f o r  the inscr ibing of documents and l e t t e r s  reveal  

tha t  the  early s e t t l e r s  of the Weet did  not r e l y  upon 

the  well-established m i l l s  of New England and Eastern 

Pennsylvania f o r  t h e i r  writ ing and p r in t ing  paper, 

From the  beginning of pf int ing In Ohio, the newly found- 

ed paper mills o f  the West supplied the needs, although 

not  always i n  su f f i c i en t  quantity, and only a f t e r  over- 

coming almost insurmountable d i f f i c u l t i e s  of transporta- 

tion"? 

b e  d i f f i c u l t i e s  of seouring paper by early p r i n t e r s  

f r o m  distances sometimes not  over 100 miles i s  typ i f ied  

i n  an e d i t o r i a l  i n  the Scioto Gazette by i t s  Ohio edi tor ,  

Nathaniel Willis. This was In 1802, f i v e  years before 

the  first paper m i l l  appeared i n  Ohio. 

@By reason of the Menongehalia River not having 
been navigable for some time past ,  we have been 
disappointed In receiving a eupply of paper 
fmm Redstone, which wag  contracted f o r  and t o  
have been delivered a t  the rnouth of Scioto l a s t  
month; in order  t o  obtain a supply w e  sent  to 
the  m i l l s  a t  George-Town, Kentucky, but i n  this 
e f f o r t  we were a l so  disappointed, there  not  
being a ream t o  be had, we have therefore been 
under the necessity of  sending by land t o  
Redstone, a t  a very heavy expense, f r o m  whence 
we shall be furnished i n  two weeks, our readers 
w i l l  therefore excuse our i ssuing half a aheet, 
during that period, Fma the  cimumstances of 
the  high pr lee  a t  which paper now comes at, the 
Editor earnest ly c a l l s  on those indebted,; . . 
t o  come forward and make payaent. 

I b i d  -9. P* 110. 

Ibid ,, P* 105, 



Such was the  pa t t e rn  of development of the paper in- 

dustry when i t  reached Michigan i n  1834. I n  i t s  general 

ou t l i ne ,  the  pa t t e rn  f a i r l y  accurately por t rays  the  i n i -  

t i a t i o n  of the paper industry over the e n t i r e  United Statee. 

The pa t t e rn1  s severa l  p a r t s  - (a)  the  east-west movement 

of  the  industry, (b)  i t s  c lose  proximity t o  a community 

which could supply a market and raw mater ia l ,  ( c )  i t s  lo-  

ca t ion  near  water power, (d )  and f i n a l l y ,  the  loca l ized  

character  of i t s  market - could be seen i n  each a r ea  a s  

f r o n t i e r  America headed towards the  Pac i f ic .  

C. The Lake S t a t e s  - The Pa t t e rn  Repeated 

The pa t t e rn  of location and development of paper 

firms i n  the  Lake S t a t e s  repeated c losely  the  develop- 

ment which took place previously i n  the  eastward sect ions  

of  the  United States.  

The first m i l l s  es tabl ished i n  Michigan, Wisconsin 

and Ninnesota not  only f i t t e d  the  s p a t i a l ,  east-west 

p a t t e r n  - having been es tabl ished i n  1834, 1848 and 1859 

respect ively  - but they a l so  f i t t e d  the  loca l ized  form 

as well. Furthermore, the  spec i f i c  locat ions  of these 

m i l l s  were or iented t o  water power and the market. 

I n  both Wisconsin and Minnesota, the  f i r s t  paper m i l l s  

produced f o r  the  p r in t e r1  s Wisconsin1 s f i rs t  

The f i r e t  m i l l  i n  Ddichigan produced a product known 
as butcher 's paper; however, p r i n t e r t  s paper was pm- 
duced shor t ly  thereaf te r .  



papermakers were Messrs, Ludington and b r l a n d ,  who e r e c t  

ed t h e i r  m i l l  i n  1848 on the Uenominee River on the west 

s ide  of Milwaukee. On January 10, 1848, the Milwaukee 

sen t ine l  and Gazette reported that t h i e  new paper m i l l  

. . w i l l  be weloome news t o  nany of the presses i n  the 

t e r r i t o r y  dependent on Hllwaukee f o r  t h e i r  supplies of 

paper, a s  we understand they have but a short  stock on 

hand, and there i s  none for s a l e  here".lO One year  hence, 

the  mill, under new management, was turning out  110 

reams a week, "enough t o  supply the en t i r e  press of the 

s t a t e?  As t h i s  m i l l  w a s  not  supplying a l l  the presses 

in the state, a ready market was found i n  Chicag~, "which 

so busied Cameron [the new proprietor] that he never had 

n 11 a stock i n  s tore  . 
The e a r l i e s t  mention of paper made i n  Minnesota1 s 

pioneer m i l l  appeared i n  the Minnesota Farmer & Gardener 

i n  1860, I n  th i a  paper the e d i t o r  says t h a t  athis number 

of  the Farmer Gardener i s  issued upon the f i r s t  print-  

i n g  paper manufacture i n  Xinnesota o r  the  North-westn .12 

lo Howard Publishing Co., 1848-1948, a Histom 
Wisconsin Faper I n d u s t q ,  s. u., p. 6. 

Ibid.,  p. 6. 
12 Hunter, Papemakinq, 
Ancient Craft, s. G. 

The - 
r P* 

H i  s tory 
563. 

and - Technf que 



Such were some of the circumstances which brought 

papermaking t o  the  Lake S ta tes  reglon, A glance a t  pro- 

d-uction s t a t i s t i c s  of Lake Sta t e s  mills over the last  

30 years  of t h i s  pioneer period show t h a t  an expanding 

market supplied the  necessary impetus t o  growth and de- 

velopment of the  inaustry,  even though market areas  a t  the  

o u t s e t  were f a i r l y  local ized.  

Af te r  the  Colonial-frontier  period was over and com- 

prehensive t ranspor ta t ion w a s  i n i t i a t e d  by the  ra i l roads ;  

a f t e r  these and o the r  fac tors  had freed the  markets from 

t h e i r  alocalnessa ; many paper-producing loca les  disappeared 

and paper manufacture became or ien ted  to  forces which were 

nationwide. Producing regions superceded producing loca l i -  

t i e s  i n  the s t ruggle  f o r  existence, As w i l l  be shown, 

these  l a r g e r  and more comprehensive forces were t o l e r an t  

of the Lake Sta tes ,  iand the  reg ion ts  industry prospered 

and grew as the  nat ional  economy overshadowed the  l o c a l  

economy of e a r l i e r  days. 

Section 111. The Lake S ta tes  - Abundant Water f o r  Power 

I n  the ear ly   day^ of papermaking i n  the  Lake S ta tes  

region, water as a source of power was, along with market 

p o s s i b i l i t i e s ,  the  major f a c t o r  i n  the  loca t ion  and ear ly  

development of the  industry. L i te ra tu re  of that day, f r o m  

publ ica t ions  of  Chambers of Cornmerce t o  those of h i s to r i -  

cal soc ie t i es ,  lauded the mer i ts  of the  f i n e  power s i t e s  



which could be found i n  t h i s  region, A s  l a t e  as 1908, 

i n  a thorough study of water powers i n  Vieconsin, it waa 

wr i t t en  tha t  aProbably not more than a half dozen o the r  

s t a t e s  i n  t he  Union a r e  so favorably s i t ua t ed  w i t h  refer-  

ence t o  water powers as i s  Wisconsin, I f  properly hus- 

banded and developed it seems c e r t a t n  t h a t  a t  an ear ly  

da te  these  water powers w i l l  be regarded as the  most in- 

r 13 por tan t  na tura l  resources of the s t a t e  . 
Water Bower A Defini t ive Factor i n  

Early P l an t  Location 

A visual conception of the  importance of water power 

i n  l oca t ing  paper firms i n  Wisconsin (which was a l so  typi- 

c a l  of the  Lake S ta tes  and the United S t a t e s  as a whole 

before 1800) i s  seen by Map 2-A, which shows the  distrl- 

bution of  pulp and paper m i l l s  i n  1895, From this map 

one csll see a very close  cor re la t ion  of p l an t  loca t ion  

t o  water power s i t e s .  Few i f  any of these m i l l s  a r e  lo- 

ca ted  on o the r  than water power s i t e s ,  

Water Power More Important t o  Paper Industry 
Than t o  Xost Indus t r ies  

Although water power was an important source of power 

for a l l  United Sta t e s  industry i n  general i n  the  period 

Leonard S, Smith, The Water Powers Wisconsin (Madison, 
Wisconsin, 1908), Wisconsin Geological and Natural Hls- 
t o r y  Survey, Bulletin No. XX, Econoraic Seriee No, 13, 
p* xvi i .  



Map 2-A 

D i s t r i b u t i o n  of pulp and paper m i l l s a  i n  Wisconsin, 1 8 ~ 5 . ~  

Pulp mills and paper rnil ls  are ahown separa te ly  even 
though they may be oombined I n t o  a single firm. 

Compiled from: ~ckwoodts Dlrectorv of the P a ~ e r  and -- 
Allied Trades published by Lockwood Trade Journal  Co., - 
New York, 1895. 



before 1890, it was p r o p o r t f o n a t B ~  of much g r e a t e r  impor- 

tance f o r  the  paper industry; thLs can be seen i n  Table 2-1, 

Table 2-1 

Power generated i n  a l l  U. S. manufacturing indus t r ies ,  i n  
t he  U. S. paper industry and i n  the  Lake S ta tes  paper 
industry,  1890.a (shown as percent  of t o t a l  power genera- 
ted  by steam and water) 

A l l  W.S. 
Manufacturing U, S. Paper Lake Sta tes  

Industmes Industry Paper ~ n d u s t r y b  
1. Water power 22 69 81 

2, Steam 78 . 31 lg 

a Source: U. S. Census Bureau, Manufactures. 
Wisconsin and Mlchfgan 

Whereas a l l  U. S. nanufac t u r ing  indus t r ies  derivad 

about 22 percent of t h e i r  power from water i n  1890, the  

paper industry generated 69 percent  from t h i s  source. 

The r e l a t i v e l y  r i c h  endowment of water which could be 

used f o r  power i n  the  Lake S t a t e s  appears t o  be indicated 

by the  f ~ c t  they generated 81 percent  while the  e n t i r e  

nation's industry generated only 69 percent of  i t s  power 

from water. 

Furthermore, the  need f o r  much power i n  the  manufac- 

t u r e  of paper was great .  A s  l a t e  a s  1900, the  U. S, 

Census Bureau reported that the  paper Industry ranked 

second among a l l  i ndus t r i e s  i n  the  average amount of 

power used per  establishment; th i s  was 15 times more 



power than required i n  the  average manufaoturing es tabl ish-  

ment i n  l 9 0 0 . l ~  

It can be concluded, therefore,  t h a t  the g rea t  need 

for power i n  manufacturing paper, coincident with the  

a v a i l a b i l i t y  of water p m e r  i n  ce r t a in  areas, were definl-  

t i v e  f ac to r s  i n  the locat ion and development of  the  paper 

indust ry  i n  general and the Lake S ta tes  paper industry 

In pa r t i cu l a r ,  before 1890. 

Section I V .  Industry G r o w t h ,  1860-1890 

Paper Manufacturing Grows Rapidly 

I n  the  Lake S ta tes  paper manufacturing took p a r t  i n  

and far outs t r ipped the  general development of the  indus- 

t r y  between 186015 ana 1890. Growth of paper production 

(by value) f o r  the  Lake S ta tes  and the United Statea i s  

shown ,in Table 2-2 f o r  t h i s  period. 

The two states combined (Wisconsin-Michigan) comprised 

only about 1,52 percent  of t o t a l  value of paper products 

f o r  the  United S t a t e s  i n  1860, but by 1890 t h i s  proportion 

had increased t o  approximately 9.0 percent,  On the  bas i s  

o f  an index of growth, Wisconsin-Michigan's paper industry 

l4 U. S. Census Bumau, Manufactures, 1900. 

l5 1860 was the  f i r s t  year  i n  which s t a t i s t i c s  f o r  the  
Wisconsin a318 Michigan paper industry were recorded 
by the  U. S. Census Bureau. Regular l i s t i n g  of sta- 
t is t ics f o r  the paper industry i n  Minnesota d id  no t  
occur u n t i l  a f t e r  1904. 



Table 2-2 

Index of growth of paper production (by value) f o r  the 
United States and Wisconsin-Michigan. Also Wisconain- 
Nichigan production as percent of U. S., 1860-1890.~ 

(1860 = 100) v 

United States - 18 60 1870 1880 1890 
1. Index of ~ r o d u c t i o n  100 z % ! r z % T  

Wisconsin-!dichigan 
1. Index of Production 100 220 780 2250 

2. Value of  Production 1,52 1.71 4.48 8.8 
as percent o f  U. S. 

a Source: U. S. Bureau of Census, Manufactures. 

Increased i n  s ize  over  22 times between 1860 an8 1890, 

This increase took place while the  en t i r e  U. S. paper 

industry (Wisconsin-Michigan included) increased only 

about 3.5 t ines.  

These index numbers, of course, r e f l e c t  primarily 

the smallness of the Lake States  induetry i n  1860, thus 

growth i s  magnified; however, the  increased percentage 

of t o t a l  U. S. value of production o f  paper produced by 

the  Lake States  i s  a r ea l  and s ignif icant  indication of  

the  region* s growth during t h i s  period. 

The changes i n  the s i ze  and configeration of the 

markets appears t o  have been p a r t i a l  reason f o r  the growth 

i n  t h i s  period. Aside from the f a c t  t h a t  t o t a l  consump4ion 



of paper was inoreaeing ( s e e  Table 3-1, p. 42), an ap- 

parent  and s ign i f i can t  change was taking place i n  the  

market s t ruc ture  i n i t i a t e d  by a more developed trans- 

po r t a t i on  system, Undoubtedly, the  period of rapid  

growth i n  r a i l roads  a f t e r  t he  Civ i l  War f a c i l i t a t e d  the  

merging of many of the  l oca l  markets which had ex i s ted  

earlier.'' I n  Wisconsin, f o r  example, the period 1880- 

1890 saw a seven-fold increase i n  r a i l road  mileage and 

a twenty-two-fold increase i n  the  value of paper produc- 

t ion.  17 

Between 1870-1890 when much of t he  very ear ly  market 

localness  presumably disappeared, water power as a conse- 

quence must have furnished one of  the main conditions f o r  

t h e  growth of c e r t a i n  areas  within the  region such as the  

Fox River Valley i n  Wisconsin* We turn  a t t en t ion  t o  th i s  

a rea ,  which was a h igh ly  cone en t ra t sd  paper-producing a r ea  

I n  Wisconsin, for example, a f a i r l y  well-developed net- 
work of  ra i l roads  was being es tabl ished between 1860 
and 1890. I n  f a c t ,  r a i l road  growth a f t e r  1890 declined 
abmpt ly  i n  Wisconsin.& 

Date - Miles of R. R. 
1860 891 

a See: W i l l i a m  F. Raney, "he Building of Wisconsin 
Railroadsw, & Wisconsin Magazine of History, Vol, 
X I X  (S t a t e  His to r ica l  Society of ~ i z o n s i n ,  1936), 
388. 

17 U. 8. Bureau of  Census, Manufactures. 



by 1890, t o  inves t iga te  a f i n a l  subject  concerning ear ly  

paper manufacture i n  the  Lake S t a t e s  - the apparent o r i -  

g in s  of c a p i t a l  and enterprise.  

Section V. The Origins of Capital and Enterprise: A 
P a r t i a l  I n v e s t i ~ a t i o n  

A. Introduction 

An invest fgat lon in to  the  type of entrepreneur who 

i n i t i a t e d  pagemaking during th i s  pioneer period i n  the  

Lake S t a t e s  and how he accumulated the  c a p i t a l  t o  s tar t  

h i s  business i s  important because: (1) It t e s t s  the  hy- 

pothes is  that lumbermen and lumber c a p i t a l  contr ibuted 

s ign i f i can t ly  t o  the  i n i t i t a t i o n  and development of the  

paper industry before 1890. (2)  It adds t o  the  knowledge 

of t he  o r ig ins  of papermaking i n  this region and i t s  l a t e r  

development. 

A complete invest igat ion of the  e n t i r e  region i s  not 

attempted. An e f f o r t  i s  made t o  t e s t  t h e  hypothesis only 

i n  the  Fox Rtver Valley - an a rea  small enough t o  af ford  

minute invest igat ion,  But l a rge  enough, it i s  hoped, t o  be 

s ign i f i can t ,  

Af ter  consultat ion w i t h  a nuinber of informed people 

d i r e c t l y  connected w i t h  the paper industq?, the  Fox River 

Valley was se lected f o r  nsamplea study f o r  the  following 

reasons: (1)  It i s  one of the  o ldes t  and longest  l i ved  

paper a reas  i n  the  region. (2 )  The reasons f o r  t he  01%- 

g ina l  loca t ion  and g r o w t h  of the  Industry i n  t h i s  a rea  



were, i n  general, similar t o  those encountered by firms 

i n  other  p a r t s  of the region, And (3), the  Fox River 

Valley i s  today, as it w a s  then, one of the most concen- 

t r a t e d  paper areas i n  the region, 

B, Fox Valley Paper ~ ionee r s :18  Their Source of Capital 

Capital Requirements Small P r io r  to 1890 

The amount of capi ta l  needed to  start a paper busi- 

ness i n  the l a t e  1800's i n  the Fox Valley was indeed 

small by today1 s standards. For nine companies i n  the 

area (see appendix B) or iginat ing before 1890, an aver- 

age of $74,000 was used to launch a paper business. Pbr 

individual flnns th i s  ranged from #10,000 to  $150,000, 

Even on a cap i t a l  per  ton of capacity basis,  the amount 

of capi ta l  needed was small i n  comparison with today, 

Using $74,000 as average, a m i l l  established i n  the Fbx 

Valley before 1890 with a daily capacity of ten tons 

meant an investment of only $7,400 per  ton of capacity, 

I n  1949, t o t a l  a s se t s  per  ton of daily capacity In  the 

average paper m i l l  i n  the United States amounted t o  

The term pioneer i s  used here t o  i n a c a t e  those persons 
whoee names appeared on the or lg ina l  incorporating docu- 
m e n t ~  of paper firms established In the Fox Valley i n  
Wisconsin before 1890. A complete l is t  of these incor- 
porators was made. Information about each was then 
sought through company, county, and state reoords, his- 
t o r i e s ,  etc. The information thus derived i s  presented 
i n  Section V of t h i s  chapter. For fur ther  d e t a i l s  see 
appendix A. 



about $65,000.19 Borne recent  m i l l s  have been b u i l t  a t  

approximately $100,000 per  ton of da i ly  capacity, 

I n  general,  the  passage of time r e f l ec t ed  growing 

c a p i t a l  requirements f o r  a firm enter ing the  industry. 

For those firms i n  the  val ley which began operat ions 

a f t e r  1880, an average of about $151,000 more w a s  rar- 

quire& t o  launch a going concern than before 1 8 8 0 . ~ ~  

Apparent Sources of Capital  

Table 2-3 shows the  apparent sources of venture 

c a p i t a l  provided by tne  men who es tabl ished paper busi- 

nesses i n  the Fox Valley before 1890, The r e s u l t s  do 

not  show that any i n d u a t q  was s ign i f i can t ly  more impor- 

t a n t  than any o the r  i n  contr ibuting entrepreneurs and 

American Paper and Pulp Assoc. - The S t a t i a t i c a  of 
Paper (2nd ed. ; New York, 19495, p. 58. 

The average amount of c a p i t a l  employed i n  paper es- 
tabllshments i n  the  United S t a t e s  as reported by the  
U. 9. Census o f f i c e  i n  1902 w a s :  

Here we see i n  1890 about $74,000 more c a p i t a l  was 
employed i n  the  average firrn than i n  1880, Mote 
that this is not  starting capital ,  however. 



Table 2-3 

Apparent Sources of Capital of 38 Pioneers of Papermaking 
i n  the Fox River 'Valleya. 

Source 

1. Borrowed 

Primary Secondary 

2 - - 
2, Inheri tance 3 - - 
3. Saved money f r o m  previous employments 

o r  business ventures 

a. Lumber indust= - 8 1 - 
b. Flour industry - 6 3 - 
o. Trading and merchandising - 4 3 - 
d. Paper industry (elsewhere) - 4 - 
e, Real e s t a t e  1 - - 
f. Other 8 - 2 - 

4. Received f r e e  indus t r i a l  s i t e  - 1 - 
5. Saved arrqy psy 1 - - 
a Source: Compiled f r o m  data co l lec ted  bg the author. 

- - 

t h e i r  cap i t a l  to  the infant paper industry. Only e ight  

persons out o f  38 i n  the group studled could be said to 

have supplied cap i t a l  which was accumulated primari ly 

from some branch o f  the lumber industry. I n  one case, 

c a p i t a l  saved from lumbering was a secondary source. 

The f a c t  nine persons once engaged i n  f l o u r  mil l ing 

were among the early contributors of c a p i t a l  i s  of his- 

t o r i c a l  internst. !Phe Fox River Valley was i n  the dsya 



Jus t  p r i o r  t o  the paper industry one of the more con- 

centra ted f l o u r  mil l ing areas  i n  the  region* On prac t i -  

c a l l y  every avai lable  power s i t e  was s i tua ted  a f l o u r  

m i l l .  Fred L. Holmea writes,  @By 1870 Neenah had f i f t e e n  

and Menasha eleven flour mills with a capacity of 4,000 

bar re la  [per m i l l ]  a day\21 

However, as the  great  p la ins  of the Vest were con- 

quered, the cen te r  of the  f l o u r  industry s h i  f t e d  and l e f t  

t h i s  once f lour ishing f lou r  cen te r  of the Fox Valley, 

along w i t h  o ther  f l o u r  centers in the region, i n  l i n e  t o  

becoming a depressed area, Obviously, mi l le rs  caught i n  

such inexorable economic forces could e i t h e r  more t h e i r  

businesses elsewhere, s e l l ,  o r  convert t h e i r  proper t ies  

In to  some o ther  enterprise, It i a  not therefore sur- 

p r i s i n g  to f ind  nine mil lers  turning to  paper msnufac- 

t u re  and contributing t h e i r  c a p i t a l  as well as t h e i r  

t a l e n t  t o  the Infant paper industry. 22 

Amount of  Borrowing Unknown 

His tor ical  documents record few cases where the 

Fred L. Holmes, ed., Wiseonsin (Chicago, 1946), 11, 49. 

I n  the  case of t he  Fox River Flour and Paper Company, 
both products were manufactured a t  the  same time. 
Later ,  however, the  word F l o u r b a s  dropped f r o m  
the name and the  concern produced paper en t i re ly ,  



money to s t a r t  a paper business was borrowed.23 What i e  

more, it i s  doubtful whether banks of tha t  day could have 

provided much of the venture capi ta l  which went in to  the 

paper industry, The asse ts  of the oldest  bank i n  the 

lower Fox Valley, the Bank of Neenah as it was ca l led  i n  

1861 when it began business, was a mere $8,633.34. A t  

t h i s  time the bank w a s  incapable of offer ing much help, 

By 1870, i t  had increased i t s  a s se t s  to  $144,875.82.~~ 

It remains doubtful, however, whether it would have 

loaned on long-term f o r  flxetl cap i t a l  purposes. If bor- 

rowing did take place, therefore, it probably was be- 

tween lender and borrower on an individual basis ,  al- 

though the poss ib i l i ty  t h a t  some bank funds may have 

been used as  venture capi ta l  i n  paper firms cannot be 

discounted. 

23 It seems probable tha t  many more of these pioneers 
than shown i n  Table 2-3, page 31, e i the r  borrowed o r  
inher i ted sap i t a l ,  about which there i s  no writ ten 
record. FOP example, one of these pioneers s t a r t ed  
a papermaking concern with $l50,000. Investigation 
nowhere indicates he bomwed o r  inher i ted any of  it. 
On the other hand, the same records t e l l  t h a t  he was 
employed f o r  a few years i n  occupations from which 
it i s  unlikely he would have made $150,000 i n  h i s  en- 
t i r e  lifetime. It i s  probably safe t o  suppose bio- 
graphers of  that day presented t h e i r  subjects i n  only 
the most favorable light, To relate that a person 
had borrowed o r  inheri ted most of his resources to  em- 
ploy i n  a business i n  which he i s  l a t e r  depicted as a 
pioneer, would probably have detracted from some of 
the romance which usually surrounds a pathfinder. 

24 These figures were taken from a pamphlet describing 
some of the early hfstorg of t h i s  bank, published by 
the First Natfonal Bank of Neenah, Wisconsin, 



Sources of Capital Diverse 

This study shows tha t  the  c a p i t a l  used t o  es tab l i sh  

paper companies i n  the  Fox River Valley before 1890, i n  

no st  cases oame from individuals of  diverse backgrounds 

who had accumulates savings while engaged i n  o ther  l i n e s  

before entering the paper business, Thus, although lum- 

bering provided some o f  the cap i t a l  and t a l e n t  t o  f o s t e r  

t he  beginnings of the industry, these contributions were 

not  of enougfi slgnificanoe to  es tab l i sh  any simple, di- 

r e c t  l i n e  o f  causal development, e 

However, as noted, lumbering i n t e r e s t s  d id  contrl-  

but8 s ign i f ican t ly  t o  the development of paper manufac- 

tu r ing  i n  some sections of the  Lake Sta tes  a f t e r  1890, 

The development on the  Wisconsin Etiver, which i s  today 

the  second l a rges t  paper-producing area, i n  Wiaconsln, 

took place largely  on the c a p i t a l  and enterpr ise  of lwn- 

ber people, 25 But i n  t h i s  case, the time elernent limits 

i t s  relevance f o r  our pioneer period, By 1890, no paper 

m i l l s  had ye t  been established i n  the Wisconsin Valley. 

Judging from the Fox River Valley sample, the lumber-to- 

paper theory, applied to  the period p r i o r  t o  1890, con- 

s t i t u t e s  an oversimplification which ignores the  r o l e  o f  

such o the r  previously established Industr ies  as f l o u r  

mil l ing,  

25 Alexander, nEEightg-Four Years Agow, E. e., p. 670. 



C. Pioneer Pawemakers i n  the  Fox River Valley: Some 
Personal History 

The date8 and places of b i r t h ,  the  time of t h e i r  

a r r i v a l  i n  Wisconsin, how o l d  they were before s t a r t i n g  

a paper firm, t e l l s  something of the background and type 

of  en t e rp r i s e r  who es tabl ished papexmaking i n  the  Fox 

River Valley i n  Wisconsin. 

Pioneers Were P a r t  of Western Movement 

The western migration i n  the  1800's i n  the  United 

S t a t e s  included i n  it moat of the  Fox Valley paper pio- 

neers  studied. Only 4 of these men were born i n  the  m i d -  

west. O f  28 ear ly  papermakers f o r  whom places  of b i r t h  

were discovered, only 4 were born outside the  continent  

of North America, 1 of these being born on board ship as 

h i s  parents  were crossing the  Atlantic .  Two of the  24 

i n  North Anerica were born i n  Canada. Twenty-two paper- 

makers, therefore,  were born i n  the  United Sta tes ,  and 

of these, 18 i n  e i t h e r  the  New England o r  Middle At lan t ic  

s t a t e s .  While s t i l l  i n  t h e i r  youth they a r r ived  i n  

Wisconsin. 

Pioneer Papermakers Were Resident Businessmen 

By comparing the  dates  on which these Fox Valley 

pioneers a r r ived  i n  Wisconsin w i t h  t h e i r  dates  of b i r t h ,  

it i s  possible t o  deduce one cha rac t e r i s t i c  about the 



type  of person who i n i t i a t e d  papermaking i n  t he  valley. 

The average age of these pioneers was 15,5 years on t h e i r  

a r r i v a l  i n  Wisconsin, Furthermore, they were an average 

age of 41.3 years when they entered the paper business; 

indicating these men had been i n  Wisconsin an average of 

25.8 years, mostly as adul ts ,  before enter ing paper manu- 

facturing. Among these  men, there  were only 4 who had 

any previous knowledge of papermaking. 

From t h i s  f t  seems poss ible  t o  conclude t h a t  the  

men who were responsible f o r  i n i t i a t i n g  papermaking i n  

the  Fox Valley were not "uttsiders" but  men who had spent 

much of t h e i r  youth and ear ly  manhood i n  the  area, They 

were presumably men who, although they had no previous 

knowledge of  papermaking, peroeived the  oppor tuni t ies  I n  

t h e i r  own surroundings through dal ly  acquaintance with 

growth, development and change i n  the  eoonomic environment. 

I n  1891, one year  beyond the pioneer period under in-  

ves t iga t ion ,  paper manufacturing apparently began t o  a t t r a c t  

outsiders .  I n  that year e i x  men, ca l l ed  a eas tern  capita&: 

l is tsH,  a name popularly describing eas tern  businessmen 

o r  non-native businessmen of that day, came f r o m  New York 

t o  e s t ab l i sh  a paper firm i n  the  Fox Valley. These men, 

un l lke  those who came t o  Wisconsin i n  t h e i r  youth, appar- 

e n t l y  immigrated i n t o  t h i s  region with a view to  enter ing 

the papermaking business. The bulk of the entrepreneurship, 



and therefore  most of the  c a p i t a l  whioh fos te red  pioneer 

paper mills i n  the Fox Valley was of a Hhorne-gmwnn type, 

however. 

D, Kimberly-Clark - An Examle of the Formation of an 
Earls Paper Ull  

The s t o m  of the  formation of  Kimberly-Clark i s  an 

example of the  genesis of a paper company formed i n  th i s  

pioneer period. I t  i s  told2' t he  conception of  Kimberly- 

Clark began around a pot-bel l ied stove i n  one of the  

townis hardware stores.  Here a Colonel M. H. P. Haynes, 

a t  the  time an employee of the  only paper company i n  the 

v i c in i ty ,  would 9narvel o u t  loud about the  margin between 

what it cos t  t o  make paper and the p r i c e  t h a t  It broughtn. 

One of the  members of t h i s  group w a s  Charles B, Clark, 

Becoming genuinely i n t e r e s t ed  i n  the p o s s i b i l i t y  of start- 

i n g  a paper firm, he spent many hours with Col. Haynes 

and together  they Bcovered the  back of many an o l d  envel- 

ope with f igures  bearing on what i t  would cos t  to  g e t  an- 

o t h e r  paper m i l l  s t a r ted .  . . "he problem of ge t t i ng  

enough c a p i t a l  w a s  a r e a l  one. Colonel Haynes had none 

and M r .  Clark had only $7,500, most of which h i s  mother 

had saved f o r  him out  of army pay which he had sent  home 

t o  support her, I n  view of the f a c t  that the  Colonel and 

26 Kimberly-Clark, Four Hen & Machine, 1947, pp. 5-6. 
Kimberly-Clark Paper Company was formed i n  1872 i n  
Neenah, Wisconsin, 



M r .  Clark had f igured it would take  $30,000 to  start a 

business,  the search began f o r  those who could supply 

the  balance, Thereupon Mr. John A. Kimberly and M r .  Havilah 

Babcock, then par tners  i n  a general s to re ,  were induced t o  

contr ibute  $7,500 each t o  the new venture. That left only 

a four th  par tner  t o  be contacted, M r .  Kimberly suggested 

a Chicago drygoods salesman by the  name of Frank C, Shattuck, 

Short ly a f t e r  N r ,  Shattuck joined the group and contribu- 

t e d  h i s  $7,500, Kimberly-Clark came in to  existence. 

This i l l u s t r a t i o n  appears t o  be typ ica l ;  typical i n  

the  sense the  t a l e n t  was whorne-grownn and came from di- 

verse  business backgrounds, and typ i ca l  i n  t h a t  the  capi- 

t a l  represented the  modeet savings of i n d i  viduals  w i l l i ng  

t o  r i s k  them i n  a new venture. 

Section VI, Conclusion 

Contrary t o  popular notion, the  paper industry did  

not  begin i n  thls region because of the a v a i l a b i l i t y  of 

su i t ab l e  wood f o r  making paper, Wood did  not become an 

important raw mater ia l  i n  papermaking u n t i l  a f t e r  the 

pioneer period, 1834-1890, Furthermore, lumbermen ap- 

pear  to  have contr ibuted much l e s s  than was supposed i n  

t he  way of c a p i t a l  and t a l e n t  t o  the industry i n  thls 

period, I n  so f a r  as the  study of the  Fox River Valley 

ind i ca t e s  the sources of  c a p i t a l  and en te rpr i se ,  these 

f ac to r s  were supplied by men with diverse backgrounds who 



had been i n  the area  long enough to  see the  oppor tuni t ies  

of maklng paper. By and large ,  these pioneer papemakers 

had accumulated savings from previous employments and busi- 

nesses to  start t h e i r  paper firms. 

The establishment of the  paper industry i n  the  Lake 

S t a t e s  f i t t e d  i n to  a general pa t t e rn  of loca t ion  and de- 

velopment of the industry i n  most of the  United S t a t e s  up 

u n t i l  1890. The f ac to r s  which allowed o r  l imi ted  t h i s  

e a r l y  development were l a rge ly  universal  to  a l l  a reas  

where papermaking began during t h i s  period. After  the  

f r o n t i e r  had moved on and communities arose which demand- 

ed paper, the  p r i n t e r  and papermaker moved i n  t o  supply 

th i s  demand. If demand were present ,  a l l  t h a t  was needed 

was power and cap i ta l .  I n  the  Lake S ta tes  these two fac- 

t o r s  apparently were present  i n  the  form and amount t o  

allow the  industry t o  start, and t o  grow rapidly i n  t h i s  

period. The new industry i n  the Lake S ta t e s  i n  t h i s  peri- 

od had or iented i t s e l f  well w i t h  the  factors cont ro l l ing  

the  manufacture of  paper, but  soon a f t e r  it w a s  under 

pressure  t o  re-orient  i t s e l f  t o  new conditions. 
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CHAPTER I11 

THE PAPER INDUSTRY IN TRANSITION 

Section I. The Forces of Change 

A. Introduction 

AB the pioneer period drew to  a c lose  i n  the  1880'8, 

changes had begun to  appear which were t o  revolut ionize 

t h e  a r t  of papermaking, These were (1) the  innovation 

and, a f t e r  1890, rapid  displacement of rags and straw by 

a new mater ia l  for making paper - wood and (2),  the  de- 

c l i n e  of the  influence of water power on the  loca t ion  

and growth of the  industry with (3), the  increased use of 

steam. The period 1890-1919 is the period of t r a n s i t i o n  

i n  which the  paper industry l a rge ly  adapts i t s e l f  t o  

these  new circumstances. I n  what manner and how success- 

f u l  the  Lake Sta tes  were i n  ad jus t ing  t o  these new condi- 

t i ons  w i l l  be examined below, 



I n  order  t o  understand the  changes which took place 

between 1890 and 1919, it i s  necessary t o  re tu rn  t o  the  

pioneer period. It was during t h i s  e a r l i e r  period t h a t  

pressures  were developing whlch were t o  i n i t i a t e  the  

changes Indicated above. However, the obscuri ty of t he  

past prevents eomplete discernment of these i n i t i a t i n g  

forces;  some speculation i s  necessary. 

One important question i s  # W h y  did  wood replace rage 

and o the r  mater ia ls  i n  making p a p e r ? v I ,  f o r  example, 

it were es tabl ished that paper p r icee  were r i s i n g  because 

of a scarc i ty  of  raw materials ,  then one reason wood was 

brought I n  as a subs t i t u t e  would be evident. On the o the r  

hand, i f  paper p r i ce s  were f a l l i n g  p r i o r  t o  the  subst i tu-  

t i o n  of wood, then it would appear another explanation i s  

necessary, To make such an analys is ,  conditions and growth 

s t a t i s t i c s  f o r  the  1860-1880 per iod must be examined. 

Conditions and Growth of P a ~ e r  Manufacture. 1860-1890 

Paper Pr ices  Decline 

Perhaps the  f i rs t  th ing evident about growth i n  t h i s  

period,  Table 3-1, i s  that production of t o t a l  paper in- 

creased i n  quanti ty over 7 times between 1860 and 1890, 

bu t  production on the  baaia of value Increased only about 

3,5 times. On t h i s  evidence it appears t h a t  paper pricee 

dropped. 



Table 3-1 

Index of  U. S. production of paper i n  quantity and value 
of  production, Index of U.  9. pe r  cap i ta  consumption of 
paper and U. S. population growth, 1860-1890.~ 

(1860 = 100) 

1860 1870 1880 1890 ---- 
1. Index of  U,S, production (quant i ty)  100 306 358 740 

2, Index of U.S, production (value)  

3, Index of p e r  cap i t a  consumption 100 240 224 370 

4, Index of U, S. population growth 100 127 164 200 

a Source: U. 8.  Bureau of Census 

Further evidence from sca t te red  p r i ce  data before 

1890 verifies that paper p r ices  did decl ine  a f t e r  t he  

C iv i l  War. Weeks repor ts  i n  h i e  h is tory  of  paper manu- 

fac tur ing  i n  t h e  United States that "While prices had 

s a i l e d  skyward f r o m  1861 t o  1865 they declined a t  a rapid  

r a t e  from 1865 t o  1880. . . v r i c e s  seem to  have f a l l e n  

a f t e r  1880 also ,  f o r  he repor t s  t h a t  whereas i n  1875 news- 

p r i n t  was s e l l i n g  f o r  nine cents  a pound, i n  1895 it sold  

f o r  @two and three-eights to  two and three-fourths cents  

. . Superfine calendered book paper sold  f o r  t h i r -  

teen to  fourteen and one-half centsw i n  1875, and f o r  

@four  and three-quarters and f i v e  and one-half centsn  i n  

1895.l F r o m  1890 t o  1800, Table 3-2 shows prices continued 

Iqman He Weeks, A Hlstoqy of Paper l i a n u f y t u r i r q +  9 
United Sta tes ,  1890-1916 ( E w  York, 1916 , p. 



Table 3-2 

An Index of average wholesale pr icea  of n e w s ~ r i n t  and 
manila w n r  ping paper, and a gkneral wholesaie p r i c e  index, 
ieso-1eoo.g ( m a  - loo) 

Ckneral 
Newsprint Manila wramlnq Price indexb 

169.8 -117.8 78 

a Soume: U. 8. Dept. of Labor, Bureau o f  Labor S t a t i s t i c s ,  
"'W'holelesale Pricea 18QO-lQ23n, Bul le t in  No. 367 
(Washington, l925j,  p. 194. 

b Soume: U. S. Census Bureau, H i s t o r i ~ a l  S t a t i s t i c s  of  t h e  
United Sta tes ,  1789-1945 (Washington, 1949); - 
PO 2310 

t o  decl ine  rap id ly  f o r  newsprint and l e s s  rapidly f o r  

manila wrapping paper, It can be concluded, therefore,  

tha t  paper p r ices  f e l l  generally throughout the  period 

from 1865 t o  1900, 

Because paper prices f e l l ,  i t  might be supposed t h a t  

r a w  materials ,  pa r t i cu l a r ly  rags, were not scarce, y e t  

historical records give much evidenee t o  the  contrary. 



Rags i n  Chronic Short Supply 

A shortage o f  raga apparently plagued even the ear ly  

papemakers Ln America.. Dard Hunter wri tes  that uDuring 

the early years of Aaerican papermking, the contemporg: 

newspapers and almanacs car r ied  notices and advertisements 

imploring the public t o  save rage f o r  the paper mills\2 

Further statement that rags were in short  supply through- 

o u t  the  period p r i o r  to  the  general use of wood pulp i s  

given i n  the  Encyclopedia of Social  Sciences: 

@ .  . .the demand for paper soon outstr ipped the  
supply of rags, so that  the industry was chronically 
hanucapped by the shortage of raw material.  The 
invention of paper making machinery i n  the  early 
p a r t  of the nineteenth century, which mult ipl ied 
the  productive capacity of the lndustm,  s t i l l  fur- 
t h e r  accentuated the shortage of  raw material; t h i s  
in t ens i f i ed  the  search f o r  o ther  f i b p u a  rsateriale 
t o  be used as aubst i tu tes  f o r  rags." 

The Unrelenting Search for a Subst i tu te  

Technical research in to  materials which m i g h t  be 

used i n  the manufacture o f  paper has been car r ied  on since 

t h e  art  w a s  discovered. 

m e  his tory of paper-making i n  Europe and i n  the 
United Sta tes  i s  shot through and through with 
the  records of pepsistent  speculating and experi- 
men%ing i n  the endeavor t o  escape f r o m  the l imita-  
t i on  imposed upon it by so le  dependence upon ragson* 

Hunter, Pcz~ermaking & Pioneer 

#Pulp and Pap e r a ,  Encyclo~edia 
vol. 12, p, 705, 

America, op. m., p. 61. 

of Social Sciences, - 



nAs l a t e  as 1870, a wri tes  Weeks, Wanxiety and specu- 

l a t i o n  over the  scarc i ty  of paper-fibre was a t  mch a 

height  that consideration was given t o  the  p o s s i b i l i t y  

of  producing pulp from animal a s  well  a s  vegetable sub- 

stances. w5 

It i s  apparent from these h i s t o r i c a l  records t h a t  

rags were i n  shor t  supply and that th i s  gave the prin-  

c i p l e  impetus t o  the  introduction of wood, 

C. Wood Fiber  i s  Introduced 

Wood Responsible o r  Pr ice  Decline? 

It i s  en t i r e ly  poss ible  that the  introduction of 

wood as a r a w  mater ia l  e f fec ted  a downward pressure on 

paper p r i ce s  i n  th i s  period. For example, Weeks r e l a t e s :  

"During the  closing years  of the  l a s t  and the  open- 
i ng  years  of  the  present  century. . .by perfect ing 
of the wood-pup pmcesses,  an overwhelming increase 
i n  output resu l ted  and a corresponding demand f o r  
paper was developed. Also wood-pulp made poss ible  
the  multiplying of the  kinds of paper and the  manu- 
fac tures  therefrom t o  an extent  t h a t  ould no t  have 
been imagine8 a ha l f  century before." 8 
And fur ther ,  the  Census Bureau reported i n  1900, 

that , . the u t i l i z a t i o n  of the  cheaper raw mater ia l  

I b i d  p. 217. -* 9 

6 Ibid.  , p . 288. 



of wood pulp,. . . resul ted  i n  a pronounced decrease i n  

the  cos t  of paper, . . a 7  

Wood was undoubtedly a f a c t o r  causing p r i ce s  t o  

decl ine,  but only i n  the  period 1880-1900. Wood pulp 

comprised only 3.5 percent of the  r a w  mater ia ls  used 

i n  paper manufacture i n  1879. This proportion increased 

t o  about 22 percent  i n  1889, and to  52 peroent i n  1899.* 

I n  20 years wood pulp had made l a rge  gains as a r a w  ma- 

t e r i a l ,  the  g rea t e s t  gain taking place between 1890 and 

1900 

Why a general decl ine i n  paper p r i ce s  took place 

between 1865 and 1890 need not  be invest igated fur ther .  

It i s  su f f i c i en t  f o r  this study to  show t h a t  the use of 

wood was the  r e su l t an t  of a long and pe re i s t en t  search 

f o r  a subs t i t u t e  f o r  rags and straw I n  making paper, 

Sect ion X I .  Wood Becomes Dominant 

An Industry Based on Rags 

His tor ica l ly ,  the emergence of  paper maaufacture as 

a major industry i n  the United S t a t e s  dates  from the  peri-  

od i n  which wood f i b e r  became the pr inc ip le  material ,  Up 

u n t i l  t h a t  time rags  and straw were the  bas ic  materials, 

7 U, 9. Census Bureau, Manufactures, P a r t  111, 1900, p. c l i .  

8 See Table 3-3, p, 48. 



I n  the  United S ta tes  before 1827 when straw was f i rs t  

euccessfully used, rags, f o r  the  p r a c t i c a l  purpose of 

making paper, ware the only r a w  material  avai lable.  

a .  . .rags and rags only were the  fundamentals i n  a l l  

paper-making. . . w g  Straw w a s  not used i n  any substan- 

t i a l  quanti ty u n t i l  sometime a f t e r  1860, i n  which year  

it was estimated t h a t  eighty-eight percent of  the  raw 

mater ia l  f o r  making paper was rags,  "ven the  straw 

wrapping pager required a high percentage of rags  t o  

g ive  i t  the  necessary strength. a 10 

Wood Takes Over 

Table 3-3 depic ts  the  t r a n s i t i o n  period I n  which 

wood pulp displaced a l l  o thers  as the  primary mater ia l  

from which paper i e  made. I n  1879, wood pulp made up 

only about 3.5 percent  of t o t a l  raw mater ia ls  used, 

Rags and straw made up 31.2 and 38.3 percent  respective- 

l y ,  By 1899, however, wood pulp had surpassed both rags 

and straw. I n  t h a t  year  i t  comprised about 52 percent 

of mater ia ls  used, whereas rags and straw made up only 

about 10 and 16 percent  respectively,  A view of t h i s  

change i s  reported by the  census bureau i n  1902 when it 

' Weeks, . G., p. 

1•‹8tevenson, & Background g@ Economics of American 
Paperrnaklnq, s. m., p.  18, 



Table 3-3 

Raw Materi$s Consumed i n  tne  Manufacture of Paper i n  U. S., 
1870-1919, and for the  Lake Sta tes ,  1900 and 1919. 
(shown as percent of t o t a l  raw mater ia ls  used) 

U. S. Wood ~ u l p  Ra~f3 Straw Manila rope Paper stock 
1879 3.5 31.2 38.3 13.2 13.7 

Lake 
S t a t e s  Wood pulp Raga Straw Uanfla rope Paper stock 
1900 63*0 16*7 1.4 1*3 17 .O 

a American Paper and Pulp Aasoc., - The S t a t i s t i c s  of Paper 
(mew York, 1951), p. 19. 

b U. S. Bureau of Genaus 

s t a t e d  tha t  aof  the  $70,530,236 reported as the cos t  of 

a l l  materials in 1900, only $13,902,092 represented the 

cost of rags, old paper, and manila stock which fifty 

years  ago were t h e  only mater ia ls  f o r  papermaking. From 

t h i s  it may be r ea l i zed  to what extent  the  modern process 

of making paper from wood fiber has supplanted the oldn.'' 

11 U. 6. Census Reports, Manufactures, P a r t  111, Special 
Reports on Selected Indus t r ies  (Washington, 1902) , 
p* 1018. 



The re-use of paper increased i n  importance throughout 

the  per iod covered by Table 3-3. l2 

Lake S ta t e s  Convert to  Wood &fore Rapidly Than Elsewhere 

By 1900, the  Lake S ta tes  were ahead of the  nat iont  s 

paper indust* as a whole i n  converting to  wood pulp. I n  

that year  63 percent  of the  mater ia ls  used was wood pulp, 

while f o r  the  e n t i r e  U, 8, paper industry it was about 

52 percent,  By 1919, the proportions were 71 and 60 per- 

cen t  for the  Lake S ta tes  and United S t a t e s  respectively. 

The higher proportion of wood pulp used i n  the  Lake 

S t a t e s  i n  the period 1900-1919, undoubtedly r e f l ec t ed  

the r e l a t i v e  abundance of wood found i n  t h i s  region. 

Furthermore, the  oonversion t o  wood was apparently aided 

by the  decl ine i n  the  lumber induatry which took place 

i n  th is  region after 1890. 

I n  Wisconsin, as i t  w a s  noted,13 paperaaking i n  

some areas was ca r r i ed  on jo in t ly  w i t h  lumbering, but  

more general ly it immediately followed the  decline of 

t h i s  industry which s e t  i n  about 1800. 

The decline of lumbering i n  the  Wisconsin River 

Valley, one of the  g rea t e s t  lwabering a reas  i n  the region 

l2 The re-use o f  paper f 'urther magnifies the importance 
of  wood pulp beoauae most re-used paper i s  aade f r o m  
wood pulp. 

l3 Supra, p. 13. 



i n  i t s  hey-day, was signalled by the appearance of the 

f i r a t  paper m i l l s  i n  t h i s  area shortly a f t e r  1890, Unt i l  

t h i s  time the Fox River Valley w a s  the dominant paper 

producing area i n  Wisconsin, but \ . . the greatly ln- 

creased use [of wood pulp] created an enormous demand 

for t h e  product lpaper], which the Fox River mi l l s  could 

no longer supply. This l ed  to  the growth of the industry 

i n  the upper Wisconsin Valley, where both wood and water 

power were accessible, '14 What i s  more, besides the f a c t  

that wood and water power were acceselble, lumbermen 

and lumber cgipital were apparently avaflable also, Rbbert 

Fr ies  i n  h i s  study of the lumber industrg In  Wisconsin 

wrote, #Before 1900 . . . the more pm-sperous lumbermen 

of Wisconsin had aocumulated so much cap i t a l  tha t  t h e i r  

problem was one of investment ra ther  than acquisi t ion 

of new capi ta l  f o r  the industry. a 15 

The contributions of lumbering personnel and oap$tal, 

and an abundant wood supply provide, i n  par t ,  good reaeone 

f o r  the rapid conversion to  wood pulp which took place 

i n  the Lake region after 1890. 

Publius V, Lawson, @Paper-Making i n  Wisconsinn , Pro- - 
ceedfn a of the State Histor ical  Society of Wfsconsin 
& , ,  p. 279. - 
Robert Fries, Emire  & Pine, the Story of Lumberinq - 
i n  Wisconeln, 1830-1900 'wdisx 1851). p. 102. - 



Use of Wood and Paper Production C3asel.y Related 

Between 1899 and 1949, as Table 3-4 shows, growth I n  

the  production of paper and paperboard i s  seen t o  c losely  

p a r a l l e l  growth i n  t h e  use of wooti pulp. I n  view o f  

Table 3-4 

Index of growth of wood pulp and paper production (quant i ty)  
i n  the  United Statea,  1809-1949.a 

(1899 = 100) 

1899 1909 1919 1929 1939 1949 - - -  
1. Wood pulp production 100 240 340 535 735 1160 

2. Paper production 100 188 276 513 622 935 

a Source: a S t a t i s t i c s  Paper, a. u., p. 19. 

t h i s  re la t ionship ,  and the  f a c t  t h a t  s ince  1919 wood 

pulp has pmvided over 90 percent16 (about 65% wood pulp 

and 30% reused paper) o f  the  r a w  material ,  suggeste strong- 

l y  t h a t  cheap pulpwood has defined f n  the  past and w i l l  

def ine  i n  the  fu ture  the  pa t t e rn  of growth and develop- 

ment of the  paper indust r~r .  The posi t ion of the  Lake 

S t a t e s  i n  r e l a t i o n  t o  the supply of  wood w i l l  be t r ea t ed  

f u l l y  I n  Chapter V. 

Section 111. Water and the  Paper Industry 

A. Introduction 

The technological Innovations which swept i n  wood t o  

replace rags as the  bas ic  raw mater ia l  i n  the  manufacture 

The S t a t i s t i c s  Paper, x. c i t . ,  p. 19. - 



o f  paper,  were i n  p a r t  contemporary with technologica l  

changes which gradual ly  s u b s t i t u t e d  steam power f o r  water  

power durf ng the  pe r iod  1890-1919. 

As depic ted  i n  Chapter 11, an important f a c t o r  i n  t h e  

l o c a t i o n  and development of t h e  paper Indus t ry  i n  i t s  e a r l y  

beginnings was water power. Today, by c o n t r a s t ,  water  aa  a 

source o f  power i s  a n e g l i g i b l e  f a c t o r  i n  the  l o c a t i o n  and 

growth of t h e  indus t ry  i n  t h i s  reg ion  and i n  the  United 

S ta tes .  This t r a n s i t i o n  took p lace  t o  a l a r g e  e x t e n t  dur- 

i n g  the period between 1890 and 1919. 

B. Water Power Declines 

The technological  changes which took p l a c e  i n  t h e  use 

o f  water  and steam i n  papermaking, un l ike  those which took 

p l a c e  i n  raw mate r i a l s ,  were pr imar i ly  t h e  r e s u l t s  o f  au- 

tonomous technologica l  developments no t  r e l a t e d  t o  t h e  pa- 

p e r  indus t ry  alone.  Whereas it was p a r t l y  t h e  increased  

demand f o r  paper causing r a w  ma te r i a l  s c a r c i t i e s  which 

hastened tine search  for new r a w  ma te r i a l s ,  it cannot be 

assumed t h i s  same demand had any such d i r e c t  in f luence  on 

developments i n  t h e  use of  steam i n  papermaking. Never- 

t h e l e s s ,  t h e  innovat ions i n  t h e  use  of steam i n  manufac- 

t u r i n g  i n  genera l  were of  great importance t o  t h e  paper  

indus t ry .  

Moreover, t h e  per iods  marking o f f  t h e  t r a n s i t i o n  

from t h e  use  of  water  t o  steam a r e  n o t  80 sharply def ined  
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as they a r e  f o r  t h e  change i n  raw mater ia ls .  Although 

t h e  t e c h n i c a l  changes al lowing f o r  the  s u b s t i t u t i o n  of  

steam power f o r  water power were l a r g e l y  i n i t i a t e d  i n  the  

pe r iod  1890-1919, these  changes came gradual ly  and had 

n o t  worked themselves o u t  by t h e  end of t h e  period. This 

i s  p a r t l y  t r u e  because i n  a few ins tances  steam power 

would have been a more expensive s u b s t i t u t e  and because 

once es tabl i shed ,  power aystems change slowly wi th in  in- 

d iv idua l  firms. Af te r  a dam has been e rec ted  and a power 

system t o  u t i l i z e  water  has been b u i l t ,  t h e  c o s t  o f  running 

t h e  system i s  r e l a t i v e l y  small i n  r e l a t i o n  t o  the  i n i t i a l  

ou t l ay ,  o r  i n  re la , t ion  t o  bu i ld ing  a new steam system. 

This would explain i n  p a r t  why water  power, as l a t e  aa  1939, 

w a s  s t i l l  supplying an average of  27 pe rcen t  o f  the power 

generated wi th in  the  na t ionf  s paper concerns. 17 

The ex ten t  t o  which t h e  s u b s t i t u t i o n  o f  steam f o r  

water  power took p lace  between 1890 and 1919, i s  shown 

i n  Table 3-5, Total energy produced from water power 

dec l ined  f r o m  81 percent  i n  1890, t o  61 percent  i n  1919, 

while steam power increased  i n  inverse  proportion. The 

r a p i d i t y  of change i s  magnified by t h e  f a c t  that elec- 

t r i c a l  generat ion o f  energy by steam tu rb ines ,  the  most 

common method of genera t ing  e l e c t r i c i t y  today, d id  no t  

begin u n t i l  1805, when the  f i r s t  a l l - t u r b i n e  steam 

l7 U. 9. Bureau o f  Census, Manufactures, I, 1939. 



generat ing p l an t  was b u i l t  i n  t h i s  country;18 th i s  means 

t h a t  much of the  change indicated i n  Table 3-5 took place 

a f t e r  1905. By 1918, steam turbines  were supplying about 

20 percent  of  the  power generated by eteam19 whereas 14 

years  e a r l i e r  none, 

Table 3-5 

Power generated in the  Lake Sta t e s  and U. 5 .  paper industry 
by steam and water (shown as percent of t o t a l  energy genera- 
t e d  from these two sources) .a 

1890 
Water Steam 
power power 

United S t a t e s  69 31 

1919 
Water Steam 
power power 

56 44 

Lake s t a t e s b  81 19 61 39 

a Source: U. S. Bureau of Census, Manufactures. 

Wisconsin and Michigan 

C. Steam and Papermakiq 

Factors I n i t i a t i n g  an Increased Use of Steam 

A t  l e a s t  three  fac tors  were responsible f o r  the  in- 

creased use o f  steam and the  consequent decl ine i n  water 

as a source of  e n e r a  i n  papermaking: (1)  The increased 

demand for power as paper mills became l a rge r ,  more 

l8 Federal Power Commission, National Power Survey: In- 
terim R e ~ o r t ,  power Ser ies  No. 1 (Waahlngton, l935), 
p* 6, 

U, 8. Bureau of Census, Manufaoturea. 



mechanized, and more numerous, co inc ident  wi th  t h e  l i m i t e d  

amount o f  power which could be suppl ied a c t u a l l y  o r  economi- 

c a l l y  by water  and ( 2 ) ,  the t echn ica l  development o f  elec- 

t r i o a l  generat ion of energy by steam and improved e l e c t r i -  

c a l  t ransmission and ( 3 ) ,  because steam i s  necessary f o r  

making paper,  i t  i s  economical and e f f i c i e n t  t o  genera te  

power from it also.  

Power Needs Increased  as Water Power Became Limited 

The amount o f  power t h a t  can be generated from water  

depends upon t h e  e f f i c i ency  of genera t ing  equipment used 

and t h e  power capaci ty  of t h e  water s i t e  on which a p l a n t  

i s  located.  I n  the Lake S t a t e s  region n a t u r a l  r e s t r i c -  

t i o n s  imposed by i n s u f f i c i e n t  water  heads and i r r e g u l a r  

stream flow on the one hand, and economic cons idera t ions  

on t h e  o the r ,  were t h e  primary f a c t o r s  causing t h e  r e l a -  

t t v e  dec l ine  of  water  power i n  paper  manufacture a f t e r  

1890. 

I f  t h e  r e s t r i c t i o n s  causing t h e  dec l ine  o f  water  

power are n a t u r a l  r a t h e r  than economic, then t h e  b a r r i e r  

t o  increased  genera t ion  of power f r o m  water  i s  not  l i k e l y  

t o  be overcome even i n  the  long-run. I n  an  economic sur- 

vey of Wisconsin i n  1934 It was s a i d  that aBecause of  the  

extremely v a r i a b l e  flow of Wisconsin streams it would ap- 

p e a r  that water power cannot be depended upon t o  f u r n i s h  

a g r e a t e r  percentage of e l e c t r i c  energy requirements than 



a t  p r e ~ e n t ~ . ~ O  I r r e g u l a r  stream flow of  r a t e r  has always 

been bothersome t o  t h e  papermaker. Technical r e s t r i c t i o n s  

from t h i s  cause were recognized as ea r ly  as 1900 when t h e  

U.  S. Census Bureau reported,  "or t he  paper  machines 

steam i s  t h e  most s a t i s f a c t o r y  power, on account o f  the  

cons tan t  and e a s i l y  governed spped of the steam engine, 

whereby uniformity I n  t h e  thickness of  t h e  paper can be 

secured. Water power, on t h e  o t h e r  hand, i s  su re  t o  vary 

i n  volume and p ressure ,  and can not  be quickly enough eon- 

t r o l l e d  t o  make the flow of  pulp so ~ n i f o m . ~  

Economic f a c t o r s ,  on the  o t h e r  hand, may vary i n  the  

long-run i f  no t  i n  t h e  s h o r t - m .  Construction c o s t s  and 

going-concern c o s t s  vary through time due t o  r e l a t i v e  

changes i n  resource c o s t s  and efficiency. Consequently, 

the economic advantages o f  one type of power system over  

ano the r  may be only short-run. Water power w a s  used t o  a 

g r e a t  ex ten t  prior t o  1890 n o t  only because adequate power 

from o t h e r  sources was l a r g e l y  lacking ,  but  a l s o  because 

It was economical t o  use water  where t h e  manufaoturing 

p rocess  required l a r g e  m o u n t s  of power and where power 

flow d i d  not have t o  be constant .  The U. S. Census Bureau 

i n  1900 wrote: 

20 Wisconsin Regional Planning Commission, Wisconsin 
(Madison, Wisconsin, 1934), p. 332. 



"he grinding of wood i s  usually accomplished by 
water wheels commonly f i t t e d  d i r ec t ly  w i t h  the  
stones by which the  wood i s  converted in to  pulp. 
F r o m  75 t o  100 horsepower p e r  ton of wood pulp 
i s  required each twenty-four hours f o r  these grind- 
e r s  and the necessary auxiliary machinery. . . In 
the  preparat ion o r  beat ing of stock and a l l  general 
work about the  m i l l .  . . ~ f  t e r  power i s  more economi- 
c a l  than any other.  . . w 

But only a l i t t l e  more than 30 years l a t e r  i n  t he  

same Wiscodsin survey c f t ed  above, it was s t a t e d  t h a t  

". . .it cos t s  approximately twice as much t o  bu i ld  the  

average water power p lan t  as it does t o  bu i ld  an average 

steam p lan t  of the  same capacityW. And furthermore, 

"resent [19w l a rge ,  modern steam p lan t s  i n  the  e t a t e  

a r e  generating current  more cheaply than the  average 

w 22 hydra p l an t s  . 
However, besides these advantages i n  using s t e m  

o r  disadvantages i n  using water f o r  power, o the r  fac tore  

involving the  use of s t e m  i n  paper manufacture were 

a l s o  taken in to  account, 

Power f r o m  Steam a By-Product 

I n  modern papemaking steam has always played an 

important role.  Even when paper was loft-dried,  steam 

was used t o  provide the  proper humtdity and temperature 

21 U. 9. Bureau of Census, Manufactures, P a r t  111, 1900, 
p, 1026. 

22 Wisconsin Regional Planning Committee, z. G., 
pp. 332-333, 



f o r  drying, By 1919, i t  i s  improbable t h a t  without steam 

paper could have been made of t he  qual i ty  and eff ic iency 

which was achieved by t h a t  time, 

Steam used before 1905 was low-pressure steam em- 

ployed primari ly i n  reciprocating steam engines, 23  he 

exhaust of these engines was of ten  used f o r  drying and 

heat ing purposes. Af te r  1905, a steam generating p lan t  

could bu i ld  up steam t o  a high pressure, then channel 

it through a turbine f o r  generating e l e c t r i c i t y .  Simi- 

l a r  t o  the o l d  systems, after passing through a turbine,  

it could be used f o r  i t s  main function i n  papermaking - 
drying. Power thus  derived i n  t h i s  system was ca l l ed  

aby-pmduct powerH; as long as steam had to  be used f o r  

cooking, drying, etc.  i n  the manufacture of paper, i t  

was found economically and technical ly  e f f i c i e n t  t o  bu i ld  

up i t s  pressure so t h a t  it could be used f o r  c rea t ing  

power. This f ac t ,  therefore,  helps va l ida te  the use of  

steam f o r  power over the  use of water i n  most instances 

(even when both were avai lable)  here i n  t he  Lake S t a t e s  

s ince about 1805. Today most of  t he  firms i n  the  Lake 

S t a t e s  o r ig ina l ly  equipped with water power use it i n  

connection with grinding wood pulp o r  hold it i n  reserve 

as emergency auxi l i a ry  power. 

23 These engines were bas ica l ly  the  same a a  the  engine 
developed by Watt, 



Paper iVIills Freed t o  Locate Almost Anywhere 

A s  g r e a t e r  and more e f f i c i e n t  e l e c t r i c a l  generat ion 

came i n t o  opera t ion  i n  this period,  t h e  technique o f  t r ans -  

m i t t i n g  power over d i s t ance  underwent r a p i d  improvement, 

T h i s  l a t t e r  development was s i g n i f i c a n t  t o  those  industries 

which were bound t o  a s p e c i f i c  l o c a t i o n  f o r  genera t ing  

power. A l l  i n d u s t r i e s  dependent upon water  for power were 

i n  t h i s  c lass .  The a b i l i t y  t o  t ransmi t  power over d i s t ance  

meant a v i r t u a l  l i b e r a t i o n  o f  those water-bound firma. I n  

rega rd  t o  power needs, it became poss ib le ,  consequently, 

t o  l o c a t e  anywhere wi th in  an a r e a  of e f f e c t i v e  power t rans-  

mission from a c e n t r a l  genera t ing  plant.24 If t h e r e  were 

enough of  these  genera t ing  p l a n t s ,  t h e i r  over-lapping 

might conceivably mean a f i r m  could l o c a t e  anywhere i n  t h e  

United S t a t e s  w i t h  r e spec t  t o  adequate power. A s  a r e s u l t ,  

i n d u s t r i a l  l o c a t i o n  came a long way i n  t h e  1890-1919 pe r i -  

od from t h e  i n f l e x i b l e  l i m i t a t i o n s  placed upon it by e a r l y  

power usage. 25 

24 By 1939, a large genera t ing  p l a n t  could supply a 
c f r c u l a r  a r e a  o f  200,000 square miles. See: National 
Resources Planning Bd., u I n d u s t r i a l  Location and 
National  ResourcesR (Washington, l943), p. 268, 

25 It w i l l  be noted this eo-called power l i b e r a t i o n  does 
not  mean water power w i l l  n o t  be used where it i s  
economically a v a i l a b l e ,  but only tha t  power generated 
f r o m  water  w i l l  not r e s t r i c t  t h e  u s e r  t o  water  power 
raites. 



It can be concluded t h a t  the  water resource as a 

suppl ie r  of power i n  the  Lake S ta tes  region decl ine6 

g rea t ly  i n  s ignif icance for the locat ion and development 

of  paper firms a f t e r  1890. Again, t h i s  does not  say 

water power was not important as a source of energy i n  

t he  Lake S ta tes  even a f t e r  1919, but merely t h a t  much of 

i t s  e a r l i e r  influence had been nu l l i f i ed .  

See t i on  I V .  Industry Growth, 1890-1919. 

Table 3-6 p ic tu re s  the  growth of the  U. S, and 

Lake Sta tes  paper industry between 1890 and 1919, 

Table 3-6 

Inaex of value of production f o r  the  U. S, and Lake Sta tes  
paper industry. Aleo Lake S t a t e s  value of  production as 
percent  of U. S. production, 1890-1919. (1890 = 100) 

United S t a t e s  
1. Index of 

Lake Sta tesa  
1. Index of 

1890 - 1899 1909 19 19 
growth 100 326 520 7 65 

growth 100 415 890 1850 

2. Percent of U. S. 
productfon 8 ~ 8  11.9 15.3 18.8 

a Minnesota included after 1899. 

For the  en t i r e  U. S. industry,  growth of the  manufacture of 

paper on the  basis o f  value was subs tan t ia l ly  g rea t e r  than 

i n  the preceding period. The index of growth showed an 



i n c r e a s e  of  about 7.5 t imes i n  t h e  1890-1919 pe r iod  and 

only 3.5 times i n  the  1860-1890 period. 

For t h e  Lake S t a t e s ,  a l though growth was no t  as 

g r e a t  as i n  t h e  preceding pe r iod  (19 t imes i n  t h e  1890- 

1919 pe r iod  as oppoeed t o  23 t imes i n  the 1860-1890 

p e r i o d ) ,  growth was g r e a t e r  than f o r  t h e  United S t a t e s  

as a whole. I n  1819, Lake S t a t e s  production was about 

19 percent  of  U. S. production, whereas it was about 

9 percent  i n  1890, and only about 2 percent  i n  1860, 

Sec t ion  V. Conclusion 

The 1890-1919 per iod  was dec i s ive  i n  t h e  develop- 

ment of  the  paper industry.  It was dur ing  t h i s  s h o r t  

span of  y e a r s  t h a t  circumstances evolved which were t o  

he lp  mold t h e  geographical p a t t e r n  as we l l  as t h e  na tu re  

of  t h e  indus t ry  f o r  t h e  i n d e f i n i t e  fu ture .  A t  l e a s t  t h r e e  

a s p e c t s  of t h e  pe r iod  a r e  e spec ia l ly  no tab le  t o  t h i s  

study: (1) The replacement o f  r a g s  and straw w i t h  wood 

as t h e  p r i n c i p l e  raw mate r i a l ,  The rami f i ca t ions  o f  t h i s  

change a r e  numerous and g r e a t ;  e spec ia l ly  f o r  t h e  Lake 

S ta tes .  (2 )  I n  view of  t h e  dec l ine  of t h e  inf luence  o f  

water  power, more emphasis i s  thereby placed on wood sup- 

ply as a d e f i n i t i v e  f a c t o r  f o r  l o c a t i o n  and development, 

( 3 )  I n  s p i t e  of d r a s t i c  a l t e r a t i o n s  i n  t h e  na tu re  of  paper 

manufacturing, the  new condi t ions  were so favorable  t o  t h e  

e n t l r e  indus t ry ,  and p a r t i c u l a r l y  t o  t h e  Lake S t a t e s  in- 

dus t ry ,  t h a t  a g r e a t  growth i n  production took place.  



Thus, looking backwards, tne  circumstances which 

brought papermaking i n t o  the Lake Sta tes  were almost 

e n t i r e l y  abrogated by new conditions of  which the  depend- 

ence on a cheap and abundant wood supply was paramount, 

Indeed, as it w i l l  be shown more fu l ly ,  wood supply be- 

came the  s ine  auo no# o f  development and growth for the  

indust ry  i n  general and the Lake Sta tes  industry i n  

particular, 
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CHAPTER IV 

GROWTH AND NATURE OF THE INDUSTRY 

Section I, Introduction 

I n  the  last  chapter  i t  was shown that with wood as 

the  p r inc ip le  raw material ,  the  paper industry i n  the  

Lake S ta tes ,  a region r e l a t i ve ly  abundant i n  wood, re- 

corded a l a rge  r e l a t i v e  and absolute growth f o r  the  

1890-1919 period, But the  r a t e  of powth  was not  t o  

last .  What took place i n  regard t o  growth and change 

i n  the  following period, 1919-1947, along w i t h  c e r t a i n  

regional  comparisons, w i l l  continue the ana lys i s  of the 

Lake S ta tes  paper industrg, 1 

Unless otherwise noted, the  s t a t i s t i c s  presented i n  
the  t ab l e s  and elsewhere i n  t h i s  chapter were taken 
f r o m  the U. S. Bureau of Census on manufactures, A l l  
p r i c e  s e r i e s  have been r e s t a t ed  i n  1926 do l la r s ,  



Section 11. Industry Growth, 1919-1947 

I n  the  28-year period between 1919 and 1947, the  growth 

of paper manufacture i n  the  Lake S ta tes  (Table 4-1) slack- 

ened noticeably compared w i t h  the  two e a r l i e r  periods stud- 

ied.  The growth of the  index of value of production was 

Table 4-1 

Index o f  paper production (by value) f o r  the  Lake Sta t e s  
and the  United States.  Also value of production i n  the 
Lake S ta tes  as percent of U. S. production, 1919-1947, 

(1919 = 100) 

United S ta tes  1919 1925 1929 1935 1939 1947 - - - -  
1. I n d e x o f g r o w t h  100 164 177 145 205 322 

Lake S t a t e s  
1. Index of growth 100 165 175 142 210 285 

2. Percent of U.  S. 
production 18.8 19.3 18.6 19.1 19.8 19.0 

no t  qu i t e  3 times over the  period 1919-1947; t h i s  compares 

wi th  a growth r a t e  of 19 times f o r  the  period 1890-1919, 

and 23 times f o r  the  1860-1890 period. It would appear 

from these f igures  the  Lake S t a t e s  paper industry has com- 

p l e t e d  i t s  r e l a t i v e  growth (compared with the e n t i r e  in- 

dustry)  and much of i t s  absolute growth. It i s  not  unusu- 

a l  f o r  an industry,  o r  an industry within a region t o  go 

through a f a i r l y  regular  growth pat tern .  R. A. Gordon 

wri tes ,  "11 indus t r ies  tend t o  follow a typ ica l  pa t t e rn  

of growth, i n  which rapid increase i n  output i s  followed 



by l e s s  r ap id  expansion and eventua l ly  by r e l a t i v e  sta- 

b i l i t y  o r   decline.^^ This growth p a t t e r n  has  been l ik-  

ened t o  a drawn-out S-curve. By p l o t t i n g  t h e  index num- 

b e r s  of  growth (on t h e  basis of value of  product ion)  

f o r  t h e  Lake S t a t e s  indus t ry  from 1834 t o  1947 (Chart 

4-A) ,  such a p a t t e r n  of  growth as descr ibed above ap- 

p e a r s  t o  be occurring. 

Returning t o  Table 4-1, t h e  index of growth from 

1919 t o  1939 f o r  the  Lake S t a t e s  follows c l o s e l y  the  

growth index for t h e  United S ta tes .  I n  t h e  8-year pe r iod  

1939-1947, however, U. S. growth w a s  g r e a t e r  than  t h e  

Lake S t a t e s t .  This i s  no t  a long enough pe r iod  t o  indi -  

c a t e  a trend. Nevertheless,  i f  t h e  paper  indus t ry  i n  

t h e  Lake S t a t e s  can maintain i t s  r e l a t i v e  p o s i t i o n  (as 

it has f o r  the most p a r t  i n  t h i s  per iod)  with r e spec t  t o  

t he  e n t i r e  indus t ry ,  then it w i l l  remain as it has f o r  

most of i t s  p a s t ,  the  second l a r g e s t  paper-producing re- 

g ion  i n  t h e  na t ion  on t h e  basis of  value of production. 

Whether it can maintain t h i s  p o s i t i o n  depends on a num- 

b e r  of f ac to r s ,  n o t  the  l e a s t  of  which i s  t h e  c o a t  and 

a v a i l a b i l i t y  o f  wood f o r  i t s  industry.  

R. A. Gordon, Business 
p. 105. See a l so :  A.  
S t a t e s  Since 1870 (New 

F lue ta t ione  (New York, 1952) ,  
F. Burns, Trends & the United 
York, 1934). 



Chart 4-A 

Index of value of production 
f o r  Lake S t a t e s  paper indus t ry ,  1835-1947. a 

aSource: U. S. Bureau of  Census, Manufactures. 1835 f i g u r e  
estimated. 



Sect ion  111. Pulpwood and Wood bulp Broduction 

The p r i c e  o f  the  wood that goes i n t o  making paper  

d i r e c t l y  a f f e c t s  a f i r m ' s  and r e g i o n ' s  a b i l i t y  t o  compete 

i n  t h e  market. Regional d i f f e rences  i n  the p r i c e s  which 

producers  must pay f o r  pulpwood a r e  t h e r e f o r e  important. 

Regional Wood Supplies and Pulpwood P r i c e s  Related 

Regional d i f f e rences  i n  pulpwood p r i c e s  wi th in  the  

major paper-produci ng a r e a s  p r imar i ly  r e f l e c t  t h e  r e l a t i v e  

s c a r c i t y  o r  abundance o f  s u i t a b l e  pulping wood, although 

some minor p r l c e  d i f f e rences  may r e s u l t  f r o m  l o c a l  l a b o r  

supp l i e s  o r  l o c a l  logging condi t ions ,  

The p r i c e  of pulpwood a t  the  m i l l  i n  f o u r  major paper  

regions  i s  shown f o r  t h e  yea r s  1928 t o  1947 i n  Chart 4-R,  

A s  t h e  c h a r t  i n d i c a t e s ,  both t h e  New England and Lake 

S t a t e s  regions have had t o  acqu i re  wood a t  a h igher  p r i c e  

than  wood used i n  e i t h e r  t h e  P a c i f i c  Coast o r  Southern 

regions.  

Averaging pulpwood p r i c e s  between 1928 and 1943, t h e  

p r i c e  of southern p ine  was $5.25 a cord; of hemlock i n  

tne West, $7.40; of  spruce and balsam i n  t h e  Lake S t a t e s ,  

$10.80; and of  spruce and balsam i n  t h e  Northeast ,  $11~70. 

Data f o r  1942 t o  1946 a r e  c e i l i n g  p r i c e s  e s t a b l i s h e d  f o r  

pulpwood by the  0. P. A . ~  

a Guthrie,  Economics of Pulp and Paper,  x. c i t . ,  - 
pp. 144, 145. 



Chart 4-B: r eg iona l  d i f f e rences  i n  pulpwood p r i c e s ,  1828-1947. a 
( d o l l a r s  p e r  cord,  f.0.b. m i l l )  

Guthrie, The - Economics of Pulp and Paper, - cit -* 9 



Table 4-2 shows pulpwood production i n  t he  major 

paper-producing areas  between 1919 and 1947. I n  1919 

Table 4-2 

Pulpwood production i n  major paper-producing a reas  i n  the 
U. S., 1919-1947.+ (shown as peroent of t o t a l  U. S. pro- 
duo t i on )  

- 1928 18 19 - 1947 18 39 

1, Lake S ta t e s  26 25.4 15.4 11.6 

2, New Englanda 34 31.2 1 5 . 9 ~  12,5J 

3. Middle ~ t l a n t i o ~  17.8 10.2 8.2 7,4 

4. Pac i f i c  ~ o a s t "  3.Qe 14 .5~  20.7% 18.3 

a Maine, V t . ,  Mass., N. Hamp. 
N. Y., Penn. 
Wash., Ore., Callf. 
D. C.,  ma., Ga., Ill., Ind., La. ,  W., Miss., N. J., 
S. C.,  Tenn., Tex. 
Cal i f . ,  Ore. 

if Wash. only ' 1929-1947, Yd., N. C., 5. C., O s . ,  Fla., Tenn., Ala., 
NIBS. ,  La., Ark., Tex. " Also Tenn., Ohio, Ky. 
Wash., Ore. 
Also mode Is. 

+ Source: U.  S. Census Bureau; Tht S t a t i s t i c s  of Pager, 
1950, op. e. 

t he  South ranked four th  and the Pac i f ic  Coast f i f t h  

among the five areas  shown i n  this table.  A t  t h a t  time, 

t he  Pac i f ic  Coast and South were coqlng on the  scene a a  

pulpwood producers and, therefore ,  aa paper-producers. 

By 1947, the South was f i r s t  among these areas ,  producing 



near ly  ha l f  of the  pulpwood i n  the  nation. The Pac i f i c  

Coast was second. The Lake S t a t e s  were fourth, Just be- 

hind the  New England area. During t h i s  period the  Middle 

At lan t ic  a rea  had f a l l e n  from t h i r d  t o  las t  place. The 

increased percentage of pulpwood harvested i n  the  South 

and Pac i f i c  Coast regions r e f l e c t s  the  r e l a t i v e  abundance 

and lower p r i ce  of pulpwood i n  these areas  compared with 

the Lake S ta tes  and o the r  areas ,  and thus,  to  a l a rge  ex- 

t e n t ,  accounts f o r  the  regional  p r i ce  d i f ferences  i n  pulp- 

wood shown i n  Chart 4-B. 

Fulp Costs Depend Largely on the  P r i ce  and Type of  Wood 

Regional differences i n  the  p r ices  of pulpwood re- 

f l e c t  themselves i n  regional differences i n  the  cos t  of 

manufacturing wood pulp. 

Table 4-3 shows some regional  cos t  d i f ferences  i n  

t h e  production of groundwood pulp, unbleached su lph i te  

and unbleached sulphate pulp. I n  producing both ground- 

wood and sulphi te  pulp, the  Lake S ta tes  and Northeast 

regions showed considerably higher manufactured cos t s  

than the  Pac i f ic  Coast region i n  1945. The South pro- 

duces primarily sulphate and very l i t t l e  su lph i te  o r  

groundwood pulp. In  the production of s u l p b t e  pulp, 

t he  South showed the  lowest manufactured costs .  Com- 

par ing  only sulphate pulp cos ts ,  the  higher cos t s  f o r  

the Lake States a r e  not  too s ign i f i can t  because they 



Table 4-3 

Cost o f  manufacturing groundwood pulp ( A ) ,  unbleached 
su lph i t e  pulp (B)  , and unbleached s u l  hate  pulp ( C )  , 1945. a 

( do l l a r s  p e r  ton 7 
(A)  (B) ((3 

Wood Cost 

Lake S ta tes  $19.16 $40.27 $34.99 

Northeast 

Pac i f i c  Coast 

Lake Sta tes  

Northeast 

Pac i f i c  Coast 

Lake Sta tes  

Northeast 

P a c i f i c  Coast 

23.29 48.41 

12.87 26.01 

Conversion and Expense 

14.62 19.87 

10.53 23.18 

11,70 19.44 

Total Manufactured Cost 

33.78 60.14 

33.82 72.59 

24.57 45.45 

a Source: Duthrie, Economics of Pulp and Paper, z. - 
tit pp. 146, 147, 1 4 8 7  -* 9 

Pac i f i c  Northwest (Washington and Oregon) 

South 



produce r e l a t i v e l y  l i t t l e  of t h i s  k ind  o f  pulp. On t h e  

o t h e r  hand, i f  t h e  products of t h e  Lake S t a t e s  and Southern 

regions  become competit ive i n  t h e  fu ture?  then comparison 

o f  r eg iona l  pulp c o s t s  i s  s i g n i f i c a n t  even thougn t h e  pulp 

produced i s  d i f fe ren t .  The same holds t r u e  o f  the  North- 

west region, Thus, comparing pulp c o s t s  o f  t h e  major sul- 

p h i t e  producers, Northwest, P a c i f i c  Coast and Lake S t a t e s  

a r e a s ,  and the  su lphate  pulp c o s t s  of  t h e  South, we f i n d  

t h e  South and P a c i f i c  Coast have a considerable  advantage 

o v e r  t h e  Lake S t a t e s  and Northeast  regions.  Comparing 

t o t a l  manufactured c o s t s  f o r  1945, t h e  regions  ranked i n  

order:  Northeast ,  $72.59; Lake S t a t e s ,  $80,14; P a c i f i c  

Coast, $45.45 a ton f o r  s u l p h i t e  pulp; and t n e  South low- 

e s t  w i t h  su lphate  pulp c o s t s  of $39.71 a ton, 

I n  pulp production, d i f f e rences  i n  pulpwood c o a t s  

account f o r  the  g r e a t e r  share o f  t h e  t o t a l  manufactured 

c o s t  d i f f e rences ,  I n  conversion and expense t h e  h i g h e r  

c o s t  d i f f e rences  f o r  the Lake S t a t e s  and Northeast  i s  par- 

t i a l l y  explained by t h e  grades o f  paper produced. These 

two regions produce r e l a t i v e l y  more "qualityn and specia l -  

i z e d  papers  which requ i re  more r e f i n e d  pulp than papers  

such as newsprint, coarse paper  and board. These l a t t e r  

That i s  if similar products can be  produced from e i t h e r  
s u l p h i t e  o r  sulpha-be pulp. To a l a r g e  ex ten t ,  t hese  two 
regions a r e  n o t  competit ive a t  p resen t  as w i l l  be shown 
i n  Sect ion I V  of t h i s  chapter .  



products  a r e  produced i n  r e l a t i v e l y  l a r g e  q u a n t i t i e s  i n  

bo th  t h e  South and ITorthwest as w i l l  be  shown. 

The conclusions t o  be drawn from t h e  foregoing analy- 

s is  o f  pulpwood p r i c e s  and wood pulp c o s t s  seem evident:  

the Lake S t a t e s  region produces paper  which c o s t s  more t o  

manufacture than paper  i n  t h e  two l a r g e  and fast-growing 

regions  of  t h e  South and Northwest. Second, on a competi- 

t i v e  b a s i s ,  t h e s e  h igher  c o s t s  p lace  t h e  Lake S t a t e s  re- 

g ion  a t  a disadvantage. And t h i r d ,  if t h i s  region must 

compete t o  a l a r g e r  ex ten t  w i t h  t h e  South and Northwest 

i n  the  fu tu re ,  much w i l l  depend on t h e  condi t ions  o f  sup- 

p l y  i n  t h e  var ious  regions of a s i n g l e  f a c t o r  - wood. 

Sec t ion  I V .  Paper and Paperboard Production 

The fol lowing s e r i e s  of t a b l e s  i s  designed t o  p resen t  

some important a s p e c t s  of t h e  development of paper  manufac- 

t u r e  i n  the  Lake S t a t e s  during t h e  pe r iod  between 1919 and 

1 9 4 9 , ~  as wal l  as the  p o s i t i o n  o f  t h e  Lake S t a t e s  r e l a t i v e  

t o  t h e  o t h e r  major paper-producing regions.  It should be 

noted  p a r t i c u l a r l y ,  t h a t  the  Lake S t a t e s  a l t e r e d  i t s  pro- 

duct ion  considerably during t h i s  per iod  i n  the  f ace  of  com- 

p e t i t i v e  pressures .  

I n  t h i s  sec t ion ,  1949 f i g u r e s  a r e  used Ins tead  of  1947, 
because a b e t t e r  c l a s s i f i c a t i o n  of  t h e  types of paper 
produoled was poss ib le .  1947 f i g u r e s  had t o  be used where 
va lues  were wanted because no value f i g u r e s  a r e  a v a i l a b l e  
f o r  1949. 



#Freeingw Newsprint Causes Lake S t a t e s  
To S h i f t  Production 

Perhaps t h e  most notable  ohange i n  t h e  na tu re  of  

t h e  Indus t ry  i n  t h e  Lake S t a t e s  an& i n  t h e  United S t a t e s  

occurred  as a r e s u l t  o f  t h e  passage of  t h e  Underwood 

T a r i f f  i n  1913, Under the  provis ions  of  t h i s  t a r i f f ,  

newsprint ,  a product which had previously been pro tec ted ,  

was f r e e d  from payment of import duty. The e f f e c t s  on 

newsprint  production i n  the U- S. were neg l ig ib le ,  however, 

u n t i l  a f t e r  the  war. But when more normal condi t ions  be- 

gan t o  appear, Canaaan newaprint rap id ly  drove domestiv 

newsprint  o u t  of the  market. 

Table 4-4, newsprint produotion and consumption, 

c l e a r l y  d iaoloses  t h e  e f f e c t s  o f  t h e  1913 tariff .  Be- 

tween 1919 and 1949, production f e l l  30 pe rcen t  f o r  t h e  

e n t i r e  indus t ry ,  A t r u e r  p i c t u r e  of t h e  l o s s  of  t h e  news- 

p r i n t  market t o  Canadian producers i s  ahown by the r a t i o  

o f  product ion t o  consumption, The proport ion o f  consump- 

t i o n  o f  newsprint suppl ied by domestic producers f e l l  55 

pe rcen t  during t h i s  per iod,  

For t h e  Lake S t a t e s ,  t h e  dec l ine  i n  product ion was 

even more notable.  I n  1949 they produced only about 

2 pe rcen t  of  t o t a l  domestic newsprint  production, whereas 

i n  1919, almost 18 percent. The index o f  production 

showed a 93  percent  fall, Rela t ive  t o  U- S. consumption, 

the Lake S t a t e s  produced a meager .29 percent  i n  1949. 



Table 4-4 

Index o f  volume of production of  newsprint i n  t h e  Lake 
S t a t e s  and the  United S t a t e s ;  Lake S t a t e s  production as 
p e r c e n t  of  U. S. production; and U. S. production as per- 
c e n t  of U. S. consumption, 1 9 1 9 - 1 ~ 4 8 . ~  (1919 = 100) 

United s t a t e s b  1919 1924 1929 1934 1939 194g ------ 
1. Index of production 100 112 107 75 72 60 

2, Production as pe rcen t  
of  consump t i o n  72 53 37 31 27 17 

Lake States 
1. Index of  production 100 117 97 n.a. 66 6,9 

2. Percent  of U. S, 
production 17.6 18,4 15.1 n.a. 1 6  1.6 

a Source: U. 9. Tariff Commission, HNewsprintn, &r 
Changes 2 Indus t ry  S e r i e s  (Revised, 1951),  
Report No. 22, pp. 20-21, and U. S. Bureau - - -  
af Census, Edaaufactures. - 

For more complete s t a t i s t i c s  see  Appendix C. 

PBisconsin, t h e  major producer o f  newsprint  i n  t h e  

Lake S t a t e s  a t  t h e  time of  the  Underwood Tariff, had t o  

d r a s t i c a l l y  a l t e r  h e r  paper manufacture. I n  1919 she 

produced 116 thousand tons o f  newsprint. This amounted 

t o  about 9 percent  of  the  newsprint  produced i n  t h e  na- 

t i o n ,  and was about 20 percent  o f  t h e  t o t a l  quan t i ty  of 

paper  produced i n  the  s t a t e .  By 1947 newsprint  was n o t  

produced a t  a l l  i n  Visconsin. Thus, i n  t h e  pe r iod  be- 

tween 1919 and 1847, Wisconsin' 6 paper firms stopped 

producing newsprint  and s h i f t e d  t h e i r  production i n t o  



higher-valued products. This process of s h i f t i n g  in to  

higher-valued products i s  ca l l ed  up-grading about which 

more w i l l  be s a i d  l a t e r .  

Production of Wrapping Papere Declined 

Table 4-5 shows the  Lake S t a t e s  were r e l a t i v e l y  

small producere o f  wrapping papers i n  1949, although 

Table 4-5 

Index of volume of production of coarse wrapping paper i n  
t h e  Lake S ta tes  and U. S. Also Lake S t a t e s  production as 
percent  of  U. S. production, 1919-1949. (1919 = 100) 

United S ta tes  1919 1924 1929 1934 1939 1949 
- _ I - -  

1. Index of production 100 143 175 158 253 323 

Lake S t a t e s  
1. Index of production 100 90 156 n,a. 163 149 

2, Percent  of U. S. 
production 25.6 18 22.8 n.a. 16.4 11.8 

they produced about 26 percent of the  na t ion ' s  wrapping 

papers i n  1919, I n  1919, wrapping papers made up about 

19 percent  of  the  t o t a l  paper produced i n  the  Lake States; 

i n  1949, only about 10 percent. Apparently competition 

from the  Southern and t o  a l e s s e r  extent  the  Northwest 

paper regions was p a r t l y  responsible f o r  t h i s  decline. 

The Soutn and Northwest were not even included i n  

the  U. S. Census f igures  of 1919 as producing enough 

wrapping papers t o  mention, but in 1949, t he  South 



producea about 55 percent of the  nat iont  s wrapping papers, 

and the  Northwest (Washington) about 10 percent. I n  the 

South, coarse wrapping papers made up approximately 23 

percent  o f  t o t a l  paper an& paperboard produced i n  that 

region i n  1949. It seems plaus ib le  t o  conclude that 

Southern a d  Northwestern competition i n  wrapping papera 

along with Canadian competition i n  newsprint prompted 

the  Lake S ta tes  t o  s h i f t  i n t o  production of higher-grade 

papers. 

South Largee t Producer of Paperboard 

The production o f  paperboard In tne Lake s t a t e s 6  

has shown a steady absolute growth as indicated by the  

index o f  production In Table 4-6, but  has been unsteady 

Table 4-6 

Index of volume of production of paperboard i n  the Lake 
Sta t e s  and U. S. Aleo Lake Sta t e s  production as percent  
of U. S., 1919-1949. (1919 a 100) 

United S t a t e s  1919 1924 1929 1934 1939 1949 ------ 
1. Index of production 100 152 233 213 320 250 

Lake Sta t e s  
1. Index of production 100 123 267 n.a. 310 354 

2 .  Percent of U .  S. 
pro duotion 16  12.9 18.2 n.a. 15.3 22.7 

Wisconsin and Pichigan. Pap erbosrd production i n  
Nlnnesota i s  negligible.  



wi th  regard  t o  i t s  r e l a t i v e  p o s i t i o n  i n  t h e  e n t i r e  paper- 

board industry.  I n  1949, Wisconsin-Michigan produced 

about  23 percent  of  t h e  n a t i o n ' s  paperboard, whereas t e n  

y e a r s  e a r l i e r ,  only 15 percent ,  On t h e  o t h e r  hand, i n  

1919 paperboard made up 26 pe rcen t  o f  t o t a l  paper  pro- 

duced i n  Wisconsin and Michigan; i n  1949, 32 percent ,  

For this type of paper the  South appears to have 

gained r e l a t i v e  t o  t h e  Lake S t a t e s ,  I n  1919, the  Census 

Bureau d id  n o t  l i s t  t h e  South as a producer of  paperboard 

l a r g e  enough t o  mention; i n  1949, i t  produced more paper- 

board than any o t h e r  region - 40 percent of the t o t a l  

produced i n  the  U, S, Furthermore, paperboard comprised 

55 percen t  of  t h e  t o t a l  of a l l  paper  produced i n  t h e  

South, I n  1949, the  Northwest produced only about 5 

pe rcen t  of  t h e  n a t i o n ' s  paperboard, It w i l l  be noted 

that i n  t h e  production o f  coarse  wrapping paper and paper- 

board,  about 80 percen t  of  t h e  t o t a l  paper produced i n  t h e  

South i n  1949 was comprised of these  two types ,  i n  t h e  

Northwest, 90 percent  ( inc ludes  newsprint). Puring t h e  

1919-1949 pe r iod  the re fo re ,  the South o r  Northwest of-  

f e r e d  l i t t l e  competit ion i n  papers  o t h e r  than  wrapping 

and paperboard, 



Book Paper Production Unstable 

I n  book paper, Lake S ta tes  production, as shown In 

Table 4-7, f luctuated considerably r e l a t i v e  t o  U.  S, 

production. I n  the  %-year period, volume of output  

Table 4-7 

lndex of volume o f  production of  book papers i n  t he  Lake 
S t a t e s  and U. S. Also Lake States productfon a s  percent  
of U. S. pmduction, 1919-1948, (1919 = 100) 

United S t a t e s  Q 1924 ~ a z e  1934 1939 1 9 4 8 ~  
1. Indexof production 100 128 182 128 187 173 

Lake Sta t e s  
1. Index of  production 100 129 128 n,a. 150 268 

2, Percent of U. S. 30.5 30.7 21.6 n,a. 24,4 47.5 
production 

a 1949 f igures  not  avai lable ,  

f l uc tua t ed  between 22 and almost 50 percent of U. 8. out- 

put.  The growth index shows, however, this  f luc tua t ion  

did not oocur e n t i r e l y  within the  Lake Sta tes ;  t o t a l  U. 5. 

production f luctuated q u i t e  d r a s t i c a l l y  a l so ,  I n  general,  

growth was much more moderate i n  the  Lake S ta tes  for this 

type of paper thaa for ce r t a in  o t h e r  types shown below, 

Book papers comprised about 21 percent of the  t o t a l  paper 

produced i n  the  Lake S ta tes  i n  1919 and 20 percent  i n  1949. 



Fine Papers: Small Relative Growth 

The production of f i n e  papers ( l a rge ly  wr i t ing  

papers ) ,  ind ica tes  only a slow r e l a t i v e  growth f o r  tne  

Lake S t a t e s  as mmpared w i t h  U. S. production, Table 4-8. 

Table 4-8 

Index o f  volume of production of f i n e  papers i n  t h e  Lake 
S t a t e s  and U. S. Also Lake S t a t e s  production as percent  
of  U. S. production, 1919-1948. (1919 = 100) 

United S t a t e s  1919 1924 1929 1934 1939 ~ 9 4 8 ~  ------ 
1. Index of production 100 122 212 145 209 330 

Lake S t a t e s  
1. Index of production 100 55 n.a. n,a, 242 415 

2. Percent of U. S. 
production 18,4 8.3 now. n,a. 26.6 23,2 

a 1949 figures not  avai lable ,  

- - -- 

Between 1919 and 1948, production of f ine  papers i n  the 

Lake States increased about 4 times; this w a s  a l i t t l e  

g r e a t e r  than growth f o r  the  whole industry which was 

about 3 times. I n  the  Lake Sta t e s  fine papur composed 

about 5.5 percent  o f  t o t a l  paper produced i n  1919, and 

?,5 percent  i n  1948, 

Tissue-Sanitary Papers: Largest Relat ive and 
Abeolute G r o w t h  

Finally, i n  the production of t i s s u e  and san i ta ry  

papers,  Table 4-9, the Lake States showed the  l a r g e s t  



Table 4-9 

Index of volume of product ion of t i s s u e - s a n i t a r y  papers  i n  
t h e  Lake S t a t e s  and United S ta tes .  Also Lake S t a t e s  pm&c-  
t i o n  as percent  of  U. S. production, 1919-1949. 

(1919 = 100) 

United S t a t e s  1919 1924 1929 1934 1939 194Q - - -  
1, I n d e x o f p r o d u c t i o n  100 127 200 240 340 625 

Lake S t a t e s  
1, Index of product ion 100 124 n.a, n,a, 575 1220a 

2. Percent  of U. S. 
production 15.1 14.9 n.a. n.a. 25.7 29.€ia 

a Estimated by t h e  author ,  

r e l a t i v e  as well  as t h e  l a r g e s t  absolu te  growth of  a l l  

t h e  types of paper produced In t h i s  region. I n  1919, 

t h e  region  produced about 15 percent ,  and i n  1949, 30 

percent of t h e  na t ion1  s t i s sue - san i t a ry  papers,  The in- 

dex o f  growth during t h i s  pe r iod  shows a growth over  12 

t imes while t o t a l  U. S. product ion o f  t h i s  paper increased  

only  about 6 times, Tissue-sani tary paper  made up about 

2.5 percent  of t o t a l  paper  produced i n  the  Lake S t a t e s  i n  

1919, and about 11 percent  i n  1949. 

Lake S t a t e s  Production: High-Valued Products 

O f  t h e  d i f f e r e n t  types  of papers  shown i n  t h e  pre- 

ceding t a b l e s ,  t h e  t i s sue - san i t a ry  and f i n e  papers  re- 

corded t he  g r e a t e s t  index of growth f o r  the  Lake S ta tes .  



However, t h e  t i s sue - san i t a ry  and paperboard groups showed 

t h e  g r e a t e s t  r e l a t i v e  growth compared wi th  U. S. pmduc- 

tion. These l a t t e r  f i g u r e s ,  which g ive  a b e t t e r  perspec- 

t i v e  of t h e  Lake S t a t e s  i n  r e l a t i o n  t o  t h e  e n t i r e  indus t ry ,  

b r i n g  ou t  an i n t e r e s t i n g  a%pect of paper  manufacture i n  the  

Lake S ta tes .  For those  products  which it i s  possible t o  

have a s u b s t a n t i a l  degree of  product d i f f e r e n t i a t i o n  o r  a 

high degree of a d a p t a b i l i t y  t o  new uses ,  namely the t i s sue -  

s a n i t a r y  and paperboard groups, the g r e a t e s t  comparative 

r a t e  of growth has taken place.  

I n  t h e  t i s s u e - s a n i t a r y  papers ,  i t  appears the  Lake 

S t a t e s  have had a comparative advantage over  most o t h e r  

a r e a s  i n  t h e i r  production and sale. I n  t h e  paperboard 

group, t h e  Lake S t a t e s  have increased  t h e i r  product ion 

r e l a t i v e  t o  t h e  U.  S. as a whole, b u t  growth has been 

comparatively l e s s  than i n  t h e  South, and somewhat l e s s  

than  i n  the  Northwest. 

Wisconsin-Dllichigan Produce Re la t ive ly  More High-Valued 
Papers Than Other Areas 

The extent  Lake S t a t e s  product ion i s  i n  t h e  higher- 

valued types of  paper  i s  shown i n  Table 4-10 which gives 

t h e  p r i n c i p l e  production s t a t i s t i c s  f o r  paper  and 

7 On the o t h e r  ~ d ,  newsprint ,  book, coarse wrapping 
papers  a r e  no t  so well adapted f o r  new uses ,  a l though 
a d v e r t i a i n g  i s  used t o  d i f f e r e n t i a t e  some o f  these  
products  by brands. 



paperboard m i l l s  i n  s e l e c t e d  s t a t e s  i n  t h e  major paper- 

producing regions i n  t h e  na t ion  - Northwest, Northeast ,  

Lake S t a t e s  and the  South. 

I n  1947, Wisconsin and Michigan ranked f i r s t  and t h i r d  

r e s p e c t i v e l y  among t h e  a r e a s  shown on the b a s i s  o f  average 

va lue  p e r  ton of  paper produced. Louisiana papers  had t h e  

lowest  average value; this  i a  because she produces l i t t l e  

e l s e  except paperboard and coarse  wrapping papers which 

a r e  r e l a t i v e l y  low-priced products.  

On the  basis o f  average value-added p e r  ton o f  paper  

produced, Wisconsin showed a considerable  advantage over  

a l l  o t h e r  a r e a s  and t h e  United S t a t e s 1  average. As ex- 

p la ined ,  Wisconsinls l eader sh ip  on t h i s  b a s i s  i s  due t o  

n e r  production of r e l a t i v e l y  more q u a l i t y  and s p e c i a l i z e d  

papers  than these  o t h e r  a reas ,  thus  p r i c e s  r e f l e c t  a 

g r e a t e r  mark-up over  ma te r i a l  c o s t s  (compare l i n e  1 w i t h  

4 i n  Table 4-10). 

High-Valued Products Mi t iga te  E f f e c t s  
o f  High Wood Costs 

Another important conclusion can be drawn f r o m  the  

above f a c t s :  by producing q u a l i t y  and s p e c i a l i z e d  papers,  

Lake S t a t e s  f i rms  a r e  a b l e  t o  m i t i g a t e  t h e  e f f e c t s  of  

high wood cos ts .  I f  a f i rm can introduce a s u b s t a n t i a l  

amount o f  product d f f f e r e n t i a t i o n ,  o r  i f  i t s  products  

a r e  adaptable  t o  new uses,  t h e  compa,ny can expect and 



Table 4-10 

General product ion s t a t i s t i c s  
f o r  paper  and paperboard m i l l s  i n  se leo ted  s t a t e s ,  1947 

I tem 
1. Value of products  ( m i l l i o n s  

of  d o l l a r s )  

2. Production ( thous. of tons)  

3. Average value per  ton 

4. Cost of  m a t e r i a l s ,  fuel 
supplies, oonta iners ,  
purchased e l e c t .  energy 
and c o n t r a c t  work ( m i l l i o n s  
o f  d o l l a r s )  

5. Mater ia ls  c o s t  p e r  ton  

6. Value-added by manufacture 
( m i l l i o n s  of d o l l a r s )  

7. Av. value-added p e r  ton 

Wia. 
$238 

1,39f 

$171 

142 

102 

96 

69 

Wash. 
Ore. 

Louis- 
iana 



rece ive  nigher pr ices .  If,  consequently, average p r i c e  

exceeds subs tan t ia l ly  average cos t ,  then t h i s  firm' s 

value-added (p r i ce  minus cos t  o f  mater ia ls )  and average 

p r o f i t  i s  r e l a t i v e l y  large.  This s i t u a t i o n  ex i s ted  f o r  

Wisconsin i n  1947 as shown i n  Table 4-10. Wisconsin i n  

that yea r  produced paper a t  a higher  average mater ia ls  

c o s t  p e r  ton than any o the r  area examined; and y e t  because 

i t  likewise produced paper products which were prioed high- 

e r  p e r  ton than t h e  average, i t  was poss ible  f o r  h e r  to  

have the  highest  value-added p e r  ton. 

I n  o ther  words, the  disadvantage a t  which the  Lake 

Sta t e s  operate r e l a t i v e  to  o t h e r  paper regions w i t h  re- 

spect t o  wood supply, as shown i n  Section 111, i s  material- 

l y  lessened by t h e i r  a b i l i t y  t o  produce and s e l l  qua l i ty  

and specia l ized papers. 

This conclusion does not  imply that Lake Sta t e s  mi l l s  

should not  be concerned about t h e i r  high-cost wood supply, 

bu t  it does suggest that i f  they can prevent t h e i r  wood 

c o s t s  f r o m  r i s i n g  fu r the r  r e l a t i v e  t o  those o f  competing 

regions, the  Lake Sta tes  should be ab le  to  hold t h e i r  own 

profi twise.  If they can reduce t h e i r  wood cos t s  r e l a t i v e  

t o  o t h e r  areas,  t h e i r  posi t ion snould even improve. Fur- 

thermore, as suggested i n  tne  next  chapter,  this problem 

of r e l a t i v e l y  high wood cos t s  can be a t  l e a s t  p a r t l y  over- 

come. 



Section V. Conclusion 

The s t a t i s t i c a l  a n a l y s i s  of t h e  Lake S t a t e s  paper  

i n d u s t r y  for t h e  pe r iod  ending i n  1947 showed c e r t a i n  

favorable  as wel l  as unfavorable signs.  

Although no at tempt  i s  made t o  f o r e c a s t ,  some f a c t o r s  

and circumstances appear  which al low some specula t ion  about 

t h e  f u t u r e  of  t h e  Lake S t a t e s  indus t ry ,  F i r s t ,  g r o w t h ,  

both  r e l a t i v e  and absolu te ,  slackened considerably compared 

w i t h  t h e  two e a r l i e r  periods.  Whether t h i s  i s  the  normal 

phase o f  t h e  growth of  an indus t ry ,  o r  t h e  r e s u l t  o f  com- 

p e t i t i v e  pressures  o r  both, i g  o f  considerable  import t o  

the  Industry, Second, t h i s  region '  s paper  indus t ry  showed 

a n  a b i l i t y  t o  change i n  o r d e r  t o  meet new conditions.  If 

new circumstances a r i s e  i n  t n e  f u t u r e ,  judging from th i s  

1919-1947 per iod ,  t h e r e  appear8 some reason f o r  be l i ev ing  

t h e  Lake S t a t e s  can a d j u s t  t o  them, Third, product ion has 

s h i f t e d  i n t o  higher-valued products  where t h e  region had 

i n  1949 a comparative (on a va lue  b a s i s ) ,  bu t  l a r g e l y  now 

competi t ive (product  b a s i s ) ,  advantage over  t h e  Southern 

and Nortnwest regions p a r t i c u l a r l y ,  Yet, these  l a t t e r  

two regions  grew dec i s ive ly  i n  t h i s  per iod  and t h e r e  i s  

cause t o  specula te  what t h e  e f f e c t s  would be i f  these  re-  

g ions  made a se r ious  e f f o r t  t o  compete i n  t h e  same types 

o f  paper  produced i n  t h e  Lake S ta tes .  Fourth, as it has 

been concluded repeatedly ,  t h e  a b i l i t y  of  t h e  Lake S t a t e s  



to compete successfully in t h e  manufacture of  paper depends 

largely on its ability t o  get an abundant and r e l a t i v e l y  

cheap supply of wood. The next chapter  t akes  up t h i s  im-  

portant subject .  



LAKE STATES WOOD SUPPLY - HISTORY AND PRESENT CONDITION 

Sect ion  I, In t roduc t ion  

Although wood became an  important raw m a t e r i a l  in 

papermaking as e a r l y  as 1890, wood supply had n o t  been 

a s e r i o u s  problem f o r  this reg ion ' s  paper  indus t ry  un- 

til t h e  competi t ive pressures  o f  the  Southern and North- 

west paper  regions  began t o  be f e l t ;  this was i n  the  

p e r i o d  beginning about 1919. 

The growth figures presented  i n  t h e  l a s t  chap te r  

showed that t h e  Lake S t a t e s  had successfu l ly  c o q e t e d  

i n  t h e  p a s t  w i t h  o t h e r  regions i n  t h e  product ion o f  pa- 

per .  Between 1860 and 1919, t h e  region increased  i t s  

share of t o t a l  U. S. value of paper production f r o m  1.5 

t o  about  19 percent ,  However, from 1919 t o  1947, i t s  

sha re  remained almost s t a b i l i z e d  a t  19 percent ,  



Presumably the  Lake S t a t e s  have f a i l e d  t o  inc rease  t h e i r  

share  of  t h e  n a t i o n ' s  paper  market s ince  1919 because, i n  

p a r t  a t  l e a s t ,  of  competit ion from t h e  r a p i d l y  growing 

South and Northwest, Since t h e  South and Northwest may 

o f f e r  even more competit ion i n  t h e  future, and because 

t h e s e  two regions have abundant and cheap wood suppl ies ,  

t h e  wood resources of  the  Lake S t a t e s  region  have i n  re- 

c e n t  yea r s  come under se r ious  study. 

The keynote o f  this wood supply problem i s  t y p i f i e d  

i n  the  r e p o r t  of a. Wisconsin Wormit tee on Land Use and 

Forestry"3.n 1932 which, while  r e f e r r i n g  t o  Wisconsin, 

i s  app l i cab le  t o  t h e  e n t i r e  region: 

#The f u t u r e  profi t -and-loss  shee t  w i t h  Wisconsin 
f o r e s t  i n d u s t r i e s  i s  inheren t ly  bound up w i t h  c o s t s  
o f  raw mate r i a l ,  conversion, and t r a n s p o r t a t i o n ,  
a l l  i n  r e l a t i o n  t o  similar c o s t s  of competing spe- 
c i e s  and regions  and t o  the  l o c a t i o n  of f u t u r e  mar- 
k e t s  of consumption. The permanence o f  Wisconsin's 
f o r e s t  i n d u s t r i e s  depends on the balances they can 
show on t h e i r  ledgers .  However favorable  may be 
t h e i r  l o c a t i o n  w i t h  r e fe rence  t o  markets and how- 
ever  low t n e i r  c o s t s  o f  conversion, they cannot hope 
t o  survive i f  they cannot secure an adequate supply 
of raw mate r i a l  a t  a p r i c e  which permits  a margin 
f o r  ~ r o f i t ,  Sucn resources  have i n  t h e  past meant 
s tanding timber. I n  the  f u t u r e ,  resourcks w i l l  
mean product ive capaci ty  09 the lands.  If Wisconsin 
lands  can ~ r o d u c e  t h e  necessam spec ies  i n  as l i t t l e  
time and with as l i t t l e  c o s t  as o t h e r  reg ions ,  then 
a b a s i c  r quirement f o r  i n d u s t r i a l  s t a b i l i t y  w i l l  be 
assured. 8 4 

S t a t e  of Wisconsin, Fores t  Land Use Q Wisconsin, 
Report of the  Committee on Land Use and Fores t rg  
(Madison, lQ32), p. 42. 



Consequently, t h i s  chap te r  i s  concerned with t h e  

bas ic ,  complex problems o f  wood supply i n  the  Lake S ta tes :  

(1) Some of  t h e  background h i s t o r y  surrounding wood re- 

sources  and t h e i r  u t i l i z a t i o n  i s  given. This h i s t o r y  i s  

important  because the  p resen t  condi t ion  of  these  resources 

i s  l a r g e l y  t h e  r e s u l t  of ~ i r c u r a s t a ~ n c e s  which began before  

paper  manufacture was es tab l i shed  i n  t h i s  region. ( 2 )  Some 

f a c t o r s  a f f e c t i n g  the  p resen t  wood resources  and t h e i r  sup- 

p l y  a r e  s tudied.  (3) And f i n a l l y ,  t h e  f u t u r e  supply out- 

look of wood i n  r e l a t i o n  t o  f u t u r e  needs of  the paper  in-  

dus t ry  i s  estimated. 

Sec t ion  11. Fores t  Survey, P a s t  and Presen t  

A. In t roduc t ion  

The wood resources i n  t h e  Lake S t a t e s  region have 

changed considerably s ince  the  white man's axe f e l l e d  

t h e  f i r s t  t r e e  o f  t h e  v i r g i n  f o r e s t  which he found there .  

The changes have been q u a n t i t a t i v e  and q u a l i t a t i v e  i n  

t h e  propor t ion  o f  var ious spec ies  of  t r e e s  o f  which these  

f o r e s t s  a r e  composed. Both changes have had wide and 

d e c i s i v e  e f f e c t s  on t h e  paper  indus t ry  which i s  loca ted  

i n  t h i s  region today. 

Be Fores t  Survey, P a s t  and Presen t  - t he  Quant i ta t ive  
Changes 

The s t o r y  of  the  economic development of t h e  Lake 

S t a t e s  could l a r g e l y  be t o l d  by t h e  s t o r y  of  a c t i v i t i e s  



which centered  about t h e  use  of t h e i r  g r e a t  f o r e s t s ,  

Jean Nicolet ,  whom h i s t o r y  records  a s  t h e  f i r s t  white  

man t o  e n t e r  t h i s  region, found here  one o f  t h e  g r e a t  

f o r e s t  a r e a s  of  t h e  United S t a t e s ;  a f o r e s t  which s t re tched 

from Michigan t o  Minnesota; a f o r e s t  resource t h a t  s e t  i n  

motion economic fo rces  f r o m  which i n d u s t r i e s  and fo r tunes  

were b u i l t ,  This a r e a  conta ins  122.7 m i l l i o n  a c r e s  of 

land2 o f  which 103.7 m i l l i o n  a c r e s  nere f o r e s t  i n  the  day 

o f  Nicolet ,  Today t h i s  f o r e s t  a r e a  has dwindled t o  54.7 

m i l l i o n  a c r e s ,  about 45 percent  of  t h e  l and  a rea ,  O f  t h i s ,  

50 m i l l i o n  a c r e s  o f  f o r e s t  of  a c t u a l  o r  p o t e n t i a l  commer- 

c i a l  value remains. 3 

This Forest  Was Rapidly Cut 

The ep ic  growth of t h e  Middle West as f r o n t i e r  America 

moved toward the P a c i f i c  i s  a s t o r y  of  development on t h e  

one hand and des t ruc t ion  on t h e  o ther .  I n  t h e  Mlddle West 

as g r e a t  c i t i e s  rose  f r o m  the  s o i l ,  g r e a t  f o r e s t s  were 

l i t e r a l l y  mined from t h e  land  w i t h  no thought t o  r ep lac ing  

o r  conserving t h i s  valuable  resource.  This mining process  

i n  t h e  Lake S t a t e s  region i s  s a i d  t o  have begun by the  erec- 

t i o n  of  t h e  f irst  sawmill sometime between 1809 and 1813 

U, 9. Dept. o f  Agricul ture:  Fores t  Service,  Fores t  
Resources of the  Lake S t a t e s  Region, Fores t  Report No. 1 

(Washin&ton, lQ50) ,  p. 3. 

Ibid., p.  6. 



by Jacob Franks, an employee of the  American Fur Company, 

n e a r  t h e  present  s i t e  of DePere, ~ i s c o n a i n . ~  However, 

lumbering as the  beginning of  a mult i -mil l ion d o l l a r  busi-  

ness  probably d i d  n o t  begin before 1855 i n  t h i s  regionO5 

Pine i n  enormous q u a n t i t i e s  drew lumbermen from the  

Eas t ,  and before 1870 the  Lake S t a t e s  region  a t t a i n e d  t h e  

l e a d  over  a l l  o t h e r  a r e a s  i n  t h e  na t ion  i n  t h e  product ion 

of  lumber. It h e l d  t h i s  l e a d  u n t i l  superceded by the  

southern p ine  region  between 1900 and 1910. The peak of  

production w a s  passed i n  1892 when output  rea,ched t h e  f a h -  

l o u s  f i g u r e  of 8.9 b i l l i o n  board f e e t .  I n  1899, Wisconsin, 

Michigan and Minnesota, I n  o rde r ,  s t i l l  l e d  t h e  n a t i o n  i n  

lumber production with a combined t o t a l  of  8.7 b i l l i o n  

board f e e t ,  two-thirds of  which was pine.  * The once promi- 

n e n t  white  pine which was est imated by D r .  B. E. Fernow at 

n o t  l e s s  than 350 b i l l i o n  board f e e t , ?  i s  hard ly  b u t  a 

memory i n  t h e  Lake S t a t e s  wi th  only approximately 2.4 b l l -  

l i o n  boara f e e t  remaining. * 

Noses M. Strong, H i s t o r  of the Ter r i to ry  o f  Wisconsin, + - 
f r o m  1836 t o  1848 Madison, 1885)~ p. 280. 
---7 

U. 9. Dept. of Agr icul ture ,  *Timber Depletion, Lumber 
P r i c e s ,  Lumber Exports, and Concentration o f  Timber 
Ownership" Report on Senate Resolution 311 (Washington, 
1 9 2 0 ) ~  p. 13. 

Ibid., p.  18. - 
U. S. D. A., Fores t  Resources. . ., z. e., p.  7.  



M r .  F i l i b e r t  Roth, who was commissioned t o  do a aur- 

vey o f  f o r e s t  condi t ions  i n  Wisconsin i n  1897, repor ted  

i n  1898 that t h e  original s tand o f  p ine  i n  nor thern  

Wisconsin a lone  was 129.4 b i l l i o n  board f e e t .  He e s t i -  

mated a t  t h a t  time (1898) only 17.4 b i l l i o n  f e e t  remained 

s tanding,  that between 1873 and 1898, 66 b i l l i o n  f e e t  had 

been c u t ,  and between 1840 and 1873, 20 b i l l i o n  f e e t  had 

been c u t ,  l eav ing  26 b i l l i o n  f e e t  as Wprobably waated, 

c h i e f l y  destroyed by f i r e n . 9  Today all p i n e  types i n  the 

Lake S t a t e s  make up only 4.4 m i l l i o n  a c r e s  of which 3.07 

m i l l i o n  a c r e s  a r e  seedl ings  and sapl ings  o r  poorly s t o c k e d p  

A view o f  the  t r u e  o r  commercial f o r e s t  a r e a  o f  t h e  

Lake S t a t e s  as i t  e x i s t s  today can be seen by Map 5-8. 

A f t e r  a century and a half of se t t lement ,  l and  c l e a r i n g ,  

lumbering and f o r e s t  f i r e s ,  this a r e a  i s  e s s e n t i a l l y  a 

cut-over, burned-over region. And t o  t h e  extent  wood re- 

sources  were wasted and destroyed, t o  t h e  extent  t h e  s o i l '  s 

product iveness  f o r  growing wood was impaired, wood-using 

i n d u s t r i e s  as h e i r s  t o  tnese  h i s t o r i c a l  circumstances a r e  

t h e  lose r s .  

F i l i b e r t  Roth, Fores t ry  Conditions & Northern Wisconsin, 
Wisconsin Geological and Natural  History Survey No. 1 
(Madison, l888) ,  p. 16. 

1•‹u. S. D. A., Fores t  Resources. . . . e., p. 7. 



0 Northern foreat (oommerclal) 
131 Southern forest 

U p  5-A 

Prinolple forest ppner in the Lake States Region, 1950~ 

"Source: U.S .D .A . ,  Forest Reaourare . , . , s. o i t . ,  p. 3. 



Some People Were Concerned About the  Rapid Depletion 

The white  man's onslaught on the  sp lendid  f o r e s t s  

which he  found i n  t h i s  region d i d  n o t  go unheeded, however. 

A s  e a r l y  as 1867 some people were fo reoas t ing  the  day when 

a l l  t h e  lumber i n  t h e  s t a t e  of Wisconsin would be gone, 

"hen t h a t  time comes, when t h e  famine of lumber 
Is on us, the taxable  property of t h e  s t a t e  wlll 
l oose  [sic] a l a r g e  percentage of  i t s  value,  and 
manufactures of  lumber must almost cease,  with 
with [sid i t s  use i n  bui ld ings ,  And another  and 
severe r  wind than any t h a t  now reaches u s ,  w i l l  
come t o  us  unres t ra ined  from the  north,  That w i l l  
be a sad day f o r  t h e  s t a t e ,  But come it s u r e l y  
w i l l ,  un less  t h e  people s h a l l  jyned ia te ly  take  
s t e p s  t o  renew t h e i r  f o r e s t s .  

F. Roth wrote i n  his survey i n  1898 t h a t  

"During the  f o r t y  ea r s  o f  lumbering nea r ly  t h e  
e n t i r e  t e r r i t o r y  df  isc cons in] has been logged 
over. The p ine  has disappeared from most of  t h e  
mixed f o r e s t s  and t h e  g r e a t e r  p a r t  of  p i n e r i e s  
proper  has been cut .  . .Nearly h a l f  o f  t h i s  t e r -  
r i t o r y  has been burned over  a t  l e a s t  once: about 
3 m i l l i o n  a c r e s  a r e  without  any f o r e s t  cover  what- 
ever,  and severa l  m i l l i o n  a c r e s  more a r e  but  p a r t -  
l y  covered by t h  dead and dying remnants of  t h e  
former f o r e s t .  H1 8 
And f u r t h e r ,  i n  t h e  r e p o r t  of t h e  Fores t ry  Commission 

of the  s t a t e  of Wisconsin i n  1899 it was s t a t e d ,  

@There a r e  now dozens o f  c i t i e s  and v i l l a g e s  where 
t h e  i n h a b i t a n t s  have begun t o  wonder wha t  w i l l  be- 
come o f  them when t h e  t imber i s  gone and t h e  mills 

J. A.  Lapham, J. G. Knapp and H. Crocker, UReport on t h e  
Disastrous E f f e c t s  of t n e  Destruct ion of  Forest  Trees, 
now going on so rap id ly  i n  t h e  S t a t e  o f  Wisconsinw 
(Madison, 1867), p, 30, 

Roth, Fores t ry  Conditions. . ., op. G., p. 12. 



c l o s e  down, Everybody has  seen se t t lements  very 
prosperous t e n  years  ago, which a r e  now abandoned 
by almost a l l  t h e i r  former inhab i t an t s .  

This lumbering extravaganza was descr ibed by one 

person as having harvested a f o r e s t  #u l t ima te ly  worth 

some n ine  b i l l i o n  a0llarrr*1~ i n  Wisconsin alone. Indeed, 

t h e  lumber indus t ry  reaped most of t h e  r eg ion ' s  r i c h  in- 

h e r i t a n c e  o f  f o r e s t ,  

Wood I n d u s t r i e s  To Follow I n h e r i t e d  Vast ly  Depleted 
Wood Resources 

As a r e s u l t  o f  t h e  lumber indus t ry  which preceded 

it ,  the  paper  indus t ry  i n  t h e  Lake S t a t e s  region Inher i -  

t e d  c e r t a i n  h i s t o r i c a l l y  determined circumstances. Some 

of  these  circumstances,  i t  now appears i n  r e t r o s p e c t ,  

were # l i m i t i n g  f a c t o r s w  t o  t h e  growth and development o f  

t h e  indus t ry ,  From t h e  viewpoint of  t h e  paper indus t ry ,  

t h e  des t ruc t ion  and waste of usable  f o r e s t  resources 

meant reduced wood supp l i e s  and h igher  wood c o s t s  f o r  

f u t u r e  opera t ions ,  Even t h e  d e s t r u c t i o n  and waste of 

non-pulp spec ies  ha8 increased  pulpwood c o s t s ,  as some 

woods can be used f o r  both lumber and pulp. Perhaps t h e  

g r e a t e s t  l i m i t a t i o n ,  however, r e s u l t e d  when lumber com- 

pan ies  d id  no t  r ep len i sh  these  f o r e s t  resources,  and 

13 S t a t e  o f  Wisconsin, Publ ic  Documents o f  t h e  S t a t e  of 
Wisconsin, Report of t n e  Fares  try ~ o m m i s s i o n ~ i ~ n ,  
-=, 15-16, 

l4 Franc i s  F. Bowman, & Wisconsin (Madison, 1948), p. 60. 



furthermore,  made it d i f f i c u l t  ( by burning the  land ,  etc. ) 

f o r  na tu re  t o  r ep len i sh  h e r s e l f  w i t h  t hese  resources.  

C. Fores t  Survey, P a s t  and Presen t  - The Q u a l i t a t i v e  
Chanaes 

Aspen Replaces t h e  Pine 

The p i c t u r e  of q u a l i t a t i v e  changes wrought by t h e  

lumber indus t ry  i s  seen i n  graphic form i n  Figure 5-1. 

Besides the  physical  decrease i n  the  o r i g i n a l  f o r e s t ,  

a s u b s t a n t i a l  change i n  composition of t r e e  types has 

taken place.  P a r t i c u l a r l y  one observee t h e  d r a s t i c  

decrease i n  t h e  pine group and t h e  l a r g e  inc rease  i n  

t h e  aspen-type t r e e .  Presumably, aspen occupied a negl i -  

g i b l e  p o r t i o n  o f  the  o r i g i n a l  f o r e s t  a rea .  The occur- 

rence o f  t h e  aspen s ince  that time, however, has  had in- 

t e r e s t i n g  and unforeseen e f f ec t s  on tne  paper industry. 

Aspen, u n t i l  a r e l a t i v e l y  s h o r t  time ago, w a s  con- 

s i d e r e d  a Uweed t ree t1 .  Although i t  i s  c la s sed  w i t h  t h e  

hardwoods, i t  has not  been used t o  any considerable  ex- 

t e n t  i n  t h e  production of lumber. Likewise i t s  value 

f o r  papermaking w a s  considered n e g l i g i b l e  u n t i l  a few 

y e a r s  ago. Although some aspen was used i n  e a r l y  paper 

manufacture f o r  making, groundwood pulp,  i t s  s h o r t  f i b e r  

and undes i rable  c o l o r  meant i t  could be used only i n  the  

cheapest  grades o f  paper. However, pushed 'Qr a se r ious  

wood-supply shortage p l u s  the  f a c t  tha t  l a r g e  q u a n t i t i e s  



Figure 5-1 

Or ig ina l  and p resen t  composition 
of Lake S t a t e s  f o r e ~ t s ,  by speciesa 

m i l l i o n  
ac ree  

noncommercial 

hardwood 

spruce-f ir 

pine  

Or ig ina l  

m i l l i o n  
a c r e s  

noncommercia: 

aspen 

hardwood 

sp ruce - f i r  

pine 

a ~ o u r c e :  U.S.D.A., Forest  Resources . . . , z. G., p . i i i .  



of aspen were l i t e r a l l y  i n  the  backyard, t h e  paper indus- 

t r y  s e t  t o  work t o  devise ways and means of employing t h i s  

ubiqui tous  t r e e ,  Since 1930, aspen has  comprised an in- 

c reased  proport ion o f  the  wood pulp used i n  papermaking i n  

the Lake S ta tes ,  I n  1948, aspen made up twenty-two pe rcen t  

of t n e  t o t a l  volume o f  wood used f o r  making paper  which w a s  

about t e n  times t h e  quant i ty  used i n  1935;15 t h i s  amounted 

t o  approximately one-third of  t h e  pulpwood produced i n  t h e  

Lake S t a t e s  i n  1948. Although aspen will never become as 

d e s i r a b l e  for pulping as spruce,  it pmbably  w i l l  continue 

t o  be used as a valuable  supplement t o  o t n e r  pulps i n  the  

product ion of paper, 

Another i n t e r e s t i n g  f e a t u r e  of  t n e  aspen i n  t n a t  it 

propagates  by wind and has succeeded i n  e s t a b l i s h i n g  lt- 

s e l f  i n  those a r e a s  where white p ine  and o t h e r  c o n i f e r s  

have been near ly  completely c u t  o u t  o r  where t h e  a r e a  has  

been burned over. Although propagation i n  t n i s  manner 

l e a v e s  open spots  as well  as an uneven d i s t r i b u t i o n  of 

t r e e s  i n  s i z e  and concentrat ion,  i t  has provided a wel- 

comed a d d i t i o n  t o  the  pulpwood supply and without,  f o r  

t h e  most p a r t ,  a heavy investment i n  f o r e s t  p l a n t i n g  and 

management, The aspen w i l l  no t ,  as now viewed, be p lanted  

commercially. If time and money a r e  Invested i n  growing 

a commercial f o r e s t ,  they will be spent  on the  much more 

l5 U. 8. D. A, ,  Forest  Resources. . ., w. G., pp. 32-33. 



d e s i r a b l e  spruce,  p ine  o r  balsam-fir. It i s  est imated by 

t h e  Lake S t a t e s  Fores t  Service t h a t  poss ib ly  8.5 m i l l i o n  

a c r e s  may remain more o r  l e s s  permanently i n  aspm-type 

wood. 16 

Aspen Replaces Pine - Gain o r  Loss f o r  Paper Indus t ry?  

L i t t l e  did anyone r e a l i z e  t h a t  mass l i q u i d a t i o n  of 

t h e  white pine would eventual ly  prompt t h e  r i s e  o f  the  

aspen t o  take i t s  p lace ,  and f u r t h e r ,  t h a t  t h i s  t r e e  which 

was thought t o  be a, weed would f i n d  use i n  making paper. 

For the  paper indus t ry ,  as a consequence, what appeared 

t o  be an i r r e p a r a b l e  l o s s  of c e r t a i n  wood resources  oc- 

casioned by lumbering a c t i v i t i e s ,  has  i n  t h e  course o f  

time been p a r t i a l l y  o f f s e t  as t h e  r e s u l t  o f  t h e  aspen, 

Where aspen has replaced the sp ruce - f i r  group, t h e  

r e s u l t  i s  negat ive ,  bu t  where white p ine  has  been replaced,  

from the  s t r i c t  supply angle  of t h e  paper  indus t ry ,  a ga in  

ocours,  It i s  doubtful  whether white p ine  would have eve r  

been used i n  papermaking because of i t s  much g r e a t e r  value 

In cons t ruc t ion .  Even today t.tiose wood types wnich can be 

used  f o r  both  lumber and pulp a r e  seldom used f o r  pulp be- 

cause of t h e  h igher  p r i c e s  tney b r i n g  as lumber, 

Thus, evalua t ing  whether t h e  lumbering indus t ry  crea- 

t e d  circumstances with r e spec t  t o  wood supply which were 

l6 - I b i d . ,  p. 15. 



l i m i t i n g  o r  encouraging 

indus t ry  i s  d i f f i c u l t ,  

t o  the  development of t h e  paper 

On t n e  one hand, wood which was 

l o s t  and wasted by t h e  lumber indus t ry  and m i g h t  have 

been used by t h e  paper indus t ry  l a t e r ,  and f o r e s t  s o i l  

which was damaged a r e  d e b i t s  t o  t h e  ledger .  On tne  o tne r ,  

t h e  a v a i l a b i l i t y  and innovation of aspen t o  supplement a 

s c a r c i t y  of o t n e r  pulpwood has been a c r e d i t .  

Sec t ion  111. Present-day and P o t e n t i a l  Pulpwood S u ~ p l x  
of the  Lake S t a t e s  Region 

A. ~ r a i n l ?  and Growth 

Given a f o r e s t  resource base, t h e  r e l a t i o n  of d r a i n  

t o  growth determines whether t h i s  base w i l l  eventua l ly  

be capable of supplying more o r  l e s s  of  t h e  pulpwood needs 

o f  t h e  Lake S t a t e s  paper  indus t ry  i n  t h e  fu tu re ,  Many 

f a c t o r s  inf luence  both growth and d r a i n  and must be con- 

s i d e r e d  i n  any est imate of t h e  f u t u r e  supply o f  wood. 

These f a c t o r s  can be c l a s s i f i e d  as n a t u r a l  and i n s t i t u -  

t i o n a l .  Table 5-1 summarizes present-day growth and d r a i n  

s t a t i s t i c s  f o r  pulpwood i n  t h e  Lake S t a t e s  region. I t  

l7 Drain i s  def ined  a s  timber which i s  c u t ,  wasted o r  
destroyed by d isease ,  f i r e ,  e t c .  - t h e  t o t a l  deple- 
tion o f  s tanding  timber from all cauaes. 



Table 5-1 

Volume and drain of  ~ u l ~ w o o d  i n  the  Lake S t a t e s ,  1 9 5 0 ~  
( i n  'thoksands o f  cords)  

spec ies  

spruce 
Balsam fir 
Hemlock 
Jaok p ine  
Aspen 

t o t a l  
pulpwood 

volume 

9100 
10600 

7000 
7700 

25600 
60000 

al lowable 
d r a i n  

270 
430 
250 
400 

1650 - 
3000 

average 
corn'  1 
d r a i n  
1947-5ob 

365 
330 
155 
405 
590 - 

1845 

non- 
comnn'l 
d r a i n  

30 
40 
20 
30 
80 - 
200 

t o t a l  
dra in  

395 
370 
175 
435 
670 - 
2045 

t o t a l  
pulpwood 
consumed 

- 
3a19O 

%3ource: From information compiled by t h e  Lake S t a t e s  Fores t  Experiment 
S ta t ion ,  St .  Paul ,  Minnesota. 

b ~ v e r a g e d  f r o m :  A.G. Horn, "Technical Notesn,  Nos. 301, 320, 336, 364 
(Lake S t a t e s  Fores t  Experiment S t a t i o n  maintained by 
U.S. Department of  Agr icu l tu re ) .  

' ~ a s e d  on t o t a l  pulpwood r e c e i p t s  f o r  1950 of  2.419 m i l l i o n  cords  
( o f  which 0.554 m i l l i o n  cords were imported),  p lue  1.000 mi l l ion  
cords of equiva lent  measure o f  imported wood pulp (e s t ima ted) .  



should be  kept  I n  mina that n e t  t imber growth w i l l  take 

p lace  only i f  a c t u a l  d r a i n  i s  l e s s  than al lowable drain,18 

Most Valuable Pulp Species Overcut 

Some cau t ion  must be exerc ised  when i n t e r p r e t i n g  

t h e  f i g u r e s  shown i n  Table 5-1, Looking a t  t h e  t o t a l s  

only,  one f i n d s  demand i s  n o t  t a k i n g  a l l  of  the  al lowable 

supply,  o r  t o t a l  d r a i n  i s  l e s s  than t o t a l  a l lowable dra in ,  

From t h i s  i t  m i g h t  be concluded there i s  no shortage of 

pulpwood i n  the  region,  For an  accura te  p i c t u r e  of t h e  

s i t u a t i o n ,  however, it Is necessary t o  look a t  indiv idual -  

spec ie  f igures .  I n  1950, %or  example, t o t a l  r e c e i p t s  of  

wood by the  paper indus t ry  from a.11 sources ranked i n  

quan t i ty  were: aspen, spruce, p ine  and b a l s a m - f ~ r . ~ ~  

The column e n t i t l e d  b l l o a a b l e  d ra inw i n  Table 5-1 
involves an est imate of  growth based on t h e  p resen t  
age and number of t h e  var ious  species of t r e e s ,  A l -  
lowable d r a i n  i s  defined as @ t h e  quan t i ty  of merchant- 
a b l e  timber tha t  can be c u t  annual ly during s p e c i f i e d  
per iods  while b u i l d i n g  up o r  maintaining a growing 
s tock  adequate t o  f u l f i l l  c e r t a i n  f u t u r e  needsn.  The 
annual needs upon which t h e s e  al lowable d r a i n  f i g u r e s  
a r e  computed a r e  est imated a t  four m i l l i o n  cords. Theee 
al lowable d r a i n  f i g u r e s  a r e  s e t ,  t he re fo re ,  so a p o i n t  
i n  time w i l l  be reached when a l l  neede f o r  pulpwood with- 
i n  t h e  region w i l l  be met on a sus ta ined  y i e l d  basis, 
A s  the permanent 'base from wnich wood i s  now cu t  grows 
l a r g e r ,  t h e  al lowable d r a i n  w i l l  l i kewise  become l a r g e r ,  
F ina l ly ,  a c t u a l  d r a i n  and allowable d r a i n  w i l l  be equal  
a t  a l e v e l  where a l l  neede a r e  f u l f i l l e d .  See: U, S. 
D. A , ,  Forest  Resources. . ., op. K&., pp. 41, 46. 

A. G. Horn, "Technical Notesa, No. 364 (Lake S t a t e s  
Fores t  Experiment S t a t i o n  maintained by t h e  U. S. Dept, 
o f  Agr icul ture  a t  St. Paul ,  Minnesota, 1950). 



Of t h e s e  f o u r  wood-types, spruce and p ine  show a t o t a l  

d r a i n  g r e a t e r  than al lowable dra in .  This overdra in  would 

have presumably been l a r g e r  if no t  f o r  l a r g e  spruce i m -  

p o r t s ;  half of  t h e  t o t a l  r e c e i p t s  o f  spruce by Lake S t a t e s  

m i l l s  In 1950 was imported from ou t s ide  t h e  region as was 

approximately one-third of  t h e  t o t a l  r e c e i p t s  of pine.  20 

F o r  aspen, balsam-fir  and hemlock, t o t a l  d r a i n  was l e s s  

than  allowable d r a i n  and furtnermore, imports of  t h e s e  

spec ies  were a n e g l i g i b l e  propor t ion  of t o t a l  r e c e i p t s .  

It should a l s o  be remembered that spruce i s  p e r b p s  

t h e  most d e s i r a b l e  wood f o r  papermaking while aspen i s  

much l e s s  des i rab le ,  thus f u r t h e r  d i s t o r t i n g  t h i s  p ic tu re .  

Consequently, r a t h e r  tnan t h e  op t imfs t i c  s e t t i n g  which 

t h e  t o t a l  f i g u r e s  p resen t ,  t h e  p i c t u r e  is l e s s  bright when 

i n d i v i d u a l  spec ies  supply-demand f f  gures  a r e  s tudied.  I f  

t h e  t o t a l s  a r e  used, t o t a l  pulpwood consumption by Lake 

S t a t e s  m i l l s  compared w i t h  t o t a l  d r a i n  g ives  a more accu- 

r a t e  p i c t u r e  of supply o r i e n t e d  towards demand. 

Long range p lans  a r e  p resen t ly  o r i e n t e d  towards re- 

ducing the  growing base of aspen and inc reas ing  t h e  grow- 

ing base of spruce. I n  the  meantime, t h e  manner i n  which 

t h e  paper indus t ry  bas made t h e  most of  the  s i t u a t i o n  re- 

f l e c t e d  by t h e  t a b l e  above ( t o o  mucn aspen and too l i t t l e  

spruce I n  r e l a t i o n  t o  demand) has been q u i t e  remarkable; 

20 Ibid. - 



it nas succeeded i n  employing inc reas ing  amounts o f  aspen 

i n  i t s  pulp and paper  products. I n  1950, of  t h e  f i f t y  

m i l l s  ope ra t ing  i n  t n e  Lake S t a t e s ,  a l l  bu t  seven used 

aspen i n  varying amounts f o r  t h e  manufacture of pulp. 

Aspen represented  almost one-third of t h e  average commer- 

c i a l  d r a i n  and s l i g h t l y  more of t h e  t o t a l  drain.  

B. Natural  Factors  Affec t ing  Growth and Drain 

The growth of  a f o r e s t  i s  similar i n  one respec t  t o  

growth of a population. If t h e  b i r t h  r a t e  i s  g r e a t e r  than 

t h e  dea th  r a t e ,  populat ion i s  growing and v i c e  versa.  

Likewise, i f  annual growth of a f o r e s t  i s  g r e a t e r  than i t a  

annual mor ta l i ty  (wood l o s t  by f i r e ,  d isease ,  i n s e c t s ,  e t c . ,  

excluding cut t ing22) ,  then the  f o r e s t  i s  tending t o  in- 

c rease .  

The most i n p o r t a n t  f a c t o r s  a f f e c t i n g  t h e  b i o l o g i c a l  

growth o f  f o r e s t  a r e  n a t u r a l  - s o i l ,  c l imate  and n a t u r a l  

mor ta l i ty .  Lake S t a t e s  f o r e s t s ,  compared w i t h  o t h e r  re- 

gions,  have r e l a t i v e l y  small growth f a c t o r s .  Average 

growth i n  cubic f e e t  p e r  a c r e  i n  t h e  Lake S t a t e s  i s  one- 

th i rd  l e s s  than i n  the  P a c i f i c  Northwest and only onebhalf 

o f  t h a t  repor ted  i n  t h e  South. It i s  considerably l e e s  

21 Ib id .  - 
22 An i n s t i t u t i o n a l  f a c t o r  considered i n  t h e  next  sec t ion .  



than  i n  t h e  New England o r  Lake Central  r e g i o n ~ . ~ " 7 I . -  

though some of t h i s  d i f f e r e n t i a l  i s  the  r e s u l t  of s o i l  

and c l imate ,  most i s  t h e  r e s u l t  of heavy mor ta l i ty  and 

t h e  excessively l a r g e  propor t ion  of  acreage i n  defores ted  

o r  newly restocked condition.24 

Heavy Drain Resul ts  from Natural  Fac tors  

The non-commercial d ra in  f i g u r e s  shown i n  Table 5-1 

r e v e a l  t h a t  an average of 200 thousand cords o f  pulpwood 

succumbs t o  suppression, f i r e  o r  n a t u r a l  enemies each 

yea r ,  A s  t r e e s  grow i n  s i z e ,  f o r  example, they compete 

wi th  eacn o t h e r  f o r  t h e  a v a i l a b l e  food, light and water, 

Many a r e  suppressed and k i l l e d  i n  t h i s  process.25 Under 

good management condi t ions,  however, much of t h i s  wood 

23 U. S. D. A * ,  Fores t  Resources. . . , %. G., p. 27. 

24 I n  view of  t h e  f a c t  t h a t  i n  many p a r t s  o f  t h e  region 
t imber i s  young, more than half o f  the  annual growth 
c o n s i s t s  of so-cal led in-growthw , t h a t  i s ,  volume 
c r e d i t e d  t o  t r e e s  which have j u s t  reached minimum mer- 
chantable  s i ze .  I n  Clearwater, Minnesota, f o r  example, 
a survey i n  1949 showed that s ix ty- three  percent  of t h e  
current annual growth was newly recognized volume of 
t r e e s  which had j u s t  en tered  t h e  6-inch diameter c l a s s .  
Tree growth up t o  t h e  6-inch c l a s s  i s  n o t  recorded i n  
growth s t a t i s t i c s  although t h e  acreage on nnich tliis 
growth occurs  i s  included. This d i s t o r t s  these  growth 
f i g u r e s  somewhat When comparisons between regions  a r e  
made. See: Ib id . ,  p. 27. 

25 A f a i r l y  well-stocked 20-year-old Jack p ine  s tand 
l o s e s  ha l f  of  i t s  t r e e s  through suppression before 
it reaches t n i r t y  yea r s  of  age and h a l f  o f  t h e  remain- 
d e r  before it reacnes f i f t y  years .  See: I b i d . ,  p. 27, 



can be salvaged f o r  pulpwood, p o s t s ,  e t c . ,  before i t s  value 

i s  e n t i r e l y  l o s t ,  

F i r e s  a r e  a cons tant  menace t o  o u r  f o r e s t s .  Up u n t i l  

t h e  e a r l y  p a r t  of t h e  century,  many b i l l i o n s  of f e e t  of  

lumber as wel l  a s  2800 human l i v e s  had been l o s t  i n  f o r e s t  

f i r e s  i n  t h e  Lake S t a t e s  alone.  26 Under t h e  t r a g i c  stirnu- 

l u g  of these  l o s s e s ,  the  t h r e e  Lake S t a t e s  have e s t a b l i s h e d  

p r o t e c t i o n  systems w i t h  t h e  he lp  o f  Federal  a i d  which now 

a r e  among t h e  b e s t  i n  the  country. During the  ten-year 

pe r iod ,  1938-47, t o t a l  f o r e s t  acreage burned annual ly wa,s 

h e l d  t o  an average of  94,232 a c r e s ,  o r  l e s s  than two-tenths 

o f  one percent  of t h e  area, pro tec ted ,  27 

Losses l ikewise  occur from i n s e c t s  and diseases .  Ex- 

p e r t s  working wi th  these  n a t u r a l  enemies be l ieve  l o s s e s  

can be reduced considerably. Other l o s s e s  occur  f r o m  

wind, s l e e t ,  drought, f loods ,  browsing, e t c .  I n  1932, f o r  

example, a heaQY wind destroyed about 300,000 cords o f  jack 

p i n e  and o t h e r  t imber i n  the Superior  National f o r e s t ,  A 

storm i n  1940 f e l l e d  some t h i r t y  mi l l ion  f e e t  o f  p ine  i n  

t h e  Chippewa National f o r e s t e a 8  It i s  be l ieved t h a t  lossea  

from n a t u r a l  causes could be reduced twenty-five pe rcen t  

26 - 0 9  I b i d  P* 28. 

27 7 I b i d .  

28 I b i d *  - 



through improved f o r e s t  management and b e t t e r  f o r e s t  u t i l i -  

zationO2' I f  these  l o s s e s  could be reduced, t n e  region 

would come n e a r e r  t h e  goal of  meeting i t s  own wood needs. 

C, I n s t i t u t i o n a l  Fac tors  affect in^ Growth and Drain 

Actual commercial o r  c u t t i n g  d r a i n  (as shown i n  Table 

5-1) must be considered i n  t h e  o v e r a l l  quest ion o f  wood 

supply, A s  poin ted  o u t  e a r l i e r ,  both  spruce and p ine  a r e  

being overcut ,  If th is  overcu t t ing  should cont inue,  t h e  

s tocks  ( a s  ind ica ted  by t o t a l  pulpwood volumea i n  Table 

5-1) of each would eventual ly  disappear,  Overcut t ing i s  

p a r t l y  v o l i t i o n a l  and p a r t l y  t h e  r e s u l t  of ignorance. If 

a f o r e s t  owner chooses t o  follow c u t t i n g  p r a c t i c e s  which 

w i l l  eventual ly  exhaust h i s  s tock ,  an explanat ion might 

l a y  in t h e  f a c t  it i s  more p r o f i t a b l e  f o r  h i m  t o  do so,  

It may be more p r o f i t a b l e  t o  c u t  h i s  f o r e s t s  i n  such a 

manner because of an unwise system of taxes  on h i s  f o r e s t  

crop. Fortunately,  it has been recognized that unwise 

tax l a w s  can undo much conservation work and education, 

and s t e p s  t o  r e c t i f y  t h i s  s i t u a t i o n  have been taken, 

On the  o t h e r  hand, ignorance may be a t  f a u l t ,  and 

t o  t h e  extent  t n i s  Is t r u e ,  education appears  t o  provide 

t h e  answer. Today i n  the  Lake S t a t e s  region more and 

more i s  being heard through a l l  the  mediums of communica- 

t i o n  about f o r e s t  conservation. There a r e  numerous 



organizat ions throughout the region, such as the  Trees 

f o r  Tomorrow groups, the  4-H clubs,  e t c , ,  which a r e  not - 
only t a lk ing  and educating, but  w d o i n g q n  the  form of 

a c t u a l  t r e e  planting. Rural schools and young people's 

groups a r e  p lant ing l i t e r a l l y  thousands of eeedlings each 

yea r  i n  these programs, Farmers a l so  a r e  being educated 

by ag r i cu l tu ra l  extensionis ts ,  pamphlets and f a i r s  on how 

t o  make t h e i r  farm woodlots a source of p r o f i t  on a sus- 

t a ined  y i e ld  bas i s ,  

Much of t h i s  education has been prompted by f indings 

which indicated that p r iva te  owners a r e  cu t t i ng  propor- 

t i ona t e ly  more than conservation o f f i c i a l s  have estimated 

t o  be t h e i r  allowable cut. For example, i n  1948 pr iva te  

owners owned approximately s lx ty  percent of the  commer- 

c ia l  f o r e s t s  i n  the  Lake S ta tes ,  but they were responsi- 

b l e  f o r  almost eighty percent of the  e n t i r e  c u t t i n g  drain;  

t h e i r  ac tua l  cu t t i ng  was about t en  percent more than e s t i -  

mated allowable cut,  30 

D. Pr iva te  vs. Public  Land Ownership as Related t o  Growth 
mad Drain 

The whole sphere of public  E. pr iva t e  ownership of 

na tu ra l  resources i s  an extremely complex, but  an h i s to r i -  

c a l l y  i n t e r e s t i ng  development. Early f r o n t i e r  a c t i v i t y  

seems t o  ver i fy  the i n a b i l i t y  o r  incapacity of p r iva t e  

30 Ibld., pp. 



owners t o  u t i l i z e  n a t u r a l  resources  prudent ly and conserva - 
t i v e l y ,  I n  t h e  Lake S t a t e s  I n  regard  t o  t h e  wood resources,  

p r i v a t e  owners have wasted and destroyed much of these  

pub l i c  a s s e t s .  And furthermore,  c e r t a i n  of these  p r i v a t e  

owners have perpetua ted  t h i s  waste by encouraging o t h e r s  t o  

buy f o r e s t  l and  f o r  farming. 

A Cycle of Land Ownership - Publ ic  t o  P r i v a t e  t o  Pub l i c  

A t  one time, most of  t h e  l a n d  known a s  t h e  United 

S t a t e s  was owned by the  government, How it disposed o f  

t h i s  l and  i s  a long and fabulous s t o r y ,  bu t  dispose of  

t h i s  l a n a  it d i d  u n t i l  the low i n  pub l i c  ownership w a s  

reached i n  the  e a r l y  19001s, Since t h a t  time, however, 

t h e  t r e n d  has been reversed  and an inc rease  i n  pub l i c  

ownership has occurred, 

I n  the  Lake Sta tes ,  wood resources have gone through 

(and a r e  s t i l l  going through) t h e  cycle  of publf c t o  p r i -  

v a t e  back t o  p u b l i c  cont ro l ,  Since 1925, t h e r e  has  been 

a slow, s teady a c c r e t i o n  of  f o r e s t  l and  on t h e  p a r t  of 

p u b l i c  owners as can be seen i n  Fignre 5-2, Xost o f  the  

s t a t e  and county a c q u i s i t i o n s  have been obtatned through 

tax f o r f e i t u r e s .  

The s t o r y  of  early private farm ownership i n  t h e  

nor the rn  sec t ions  of t h e  Lake S t a t e s  goes back t o  t h e  

l a t e  18001s and e a r l y  19001s when both pub l i c  and p r i v a t e  

agencies  t r i e d  t o  c r e a t e  i n t e r e s t  i n  t h i s  land f o r  farming, 



Figure 5-2 

Trend i n  fores t - land  ownership I n  the Lake statesa 

Pr iva t e  

"Source: U . S . D . A . ,  Forest Resources . . . , OJ. G., p.  16. 
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Lumber and railroad companies i n  p a r t i c u l a r  u t i l i z e d  a l l  

s o r t s  of persuasive methods t o  s e l l  l and  which they had 

acqui red  and cut-over o r  no longer  had need of. Showing 

some concern over  propaganda pu t  out  by var ious  fo re ign  

agen t s  of  these  companies, a l e t t e r  was published i n  the  

wAnnual Report o f  t h e  Board of Immigrationw o f  Wisconsin 

i n  1882, by a prospect ive  immigrant which read: 

'I beg t o  ask your Honorable Board f o r  some infor -  
mation regarding the  S t a t e  of Wisconsin, p a r t i c u l a r -  
l y  the  nor thern  por t ion  thereof .  Agents and commis- 
s ioner s  without number a r e  a t  p resen t  engaged i n  
a d v e r t i s i n g  every conceivable s e c t i o n  of t h e  Union, 
i n  Europe; and when we cons ider  t h e  p r e v a i l i n g  ten- 
dency of  o u r  age f o r  f raud and swindling, and t h e  
well-grounded suspicion w i t h  which t h e  representa-  
t i v e s  of Agents and t h e i r  honesty and ve rac i ty  a r e  
looked upon, it i s  almost impossible,  w i t h  such a 
chaos, t o  a r r i v e  a t  c o r r e c t  conclusions.  w31 

M r .  K. K. Kennan who was appointed agent  f o r  t h e  

immigration board and Wisconsin Cent ra l  R. R. Co, wrote 

from Europe t h a t  people who were i n t e r e s t e d  i n  coming t o  

t h e  United S t a t e s  were i n t e r e s t e d  i n  r ece iv ing  r e l i a b l e  

pamphlets %because those  of  some o f  t h e  S t a t e s  and rail- 

road  companies a r e  obviously exaggerated and untrue,  and 

have no such weight with i n t e l l i g e n t  people as do the  

r 32 c a r e f u l l y  prepared r e p o r t s  of your  Honorable Board . 
31 Wisconsin Board of Immigration, wAnnual Report of 

t h e  Board of Immigrationw (Wlwaukee, 1885), p. 9. 

32 I b i d *  , p. 11. - 



However, i n  prepar ing  i t s  l i t e r a t u r e  about t h e  ad- 

vantages and disadvantages of t h e  S t a t e  o f  Wisconsin, t h e  

immigration board was not  above a slight b i t  o f  exaggera- 

t i o n  when it wrote: 

# .  . . t he re  i s  no b e t t e r  l a n d  i n  the  S t a t e  f o r  c u l t i -  
va t ion  than i n  t h e  count ies  named i n  t h e  foregoing 
t a b l e  [all o f  which were t h e  nor thern  so-cal led piner- 
ies]. . .It must be conceded that it i s  e a s i e r ,  and 
probably more p r o f i t a b l e  during the  f i r s t  y e a r s  t o  
r a i s e  a crop on a p r a i r i e  farm than i n  t h e  t imber  re- 
gions,  where energy and endurancB i s  requi red  t o  de- 
velop i t s  a g r i c u l t u r a l  resources,  bu t  where t h e  re- 
s u l t s  obta ined  a r e  of  l a s t i n g  b e n e f i t  t o  t h e  s e t t l e r s .  63 

It i s  now well-known t h a t  much of l and  i n  t h e  nor thern  

sec t ion8  of  Wisconsin, Michigan and Ninnesota which was p u t  

t o  the  plow w a s  unsui ted  t o  a g r i c u l t u r e .  M r .  Roth i n  h i s  

survey i n  1898 est imated t h a t  *near ly  40 percent  [of t h e  

r t h e r n  a rea  i s  e i t h e r  n o t  a t  a l l  s u i t e d  f o r  

a g r i c u l t u r e  o r  only doubtful ly  so and should by a l l  means 

be l e f t  t o  

h o  t h e r  surge acqu i re  farm land  took p lace  during 

World War I when high l and  va lues  i n  the  corn b e l t  stimu- 

l a t e d  a g r e a t  movement of corn b e l t  farmers i n t o  nor thern  

a r e a s  where farm land was s t i l l  ava i l ab le .  Bearing ou t  t h e  

v e r a c i t y  of Mr. Rathls statement,  however, by 1927, seven- 

t e e n  nor thern  count ies  i n  Wisconsin had 3,041,133 a c r e s  

33 Ibid. ,  p. 14. 

34 Roth, Forestry Conditions. . . , . a., p. 5. 



wi th  one O P  more t a x  c e r t i f i c a t e s  a g a i n s t  thern.35 Much 

o f  t h i s  l and  was abandoned. 

Tax f o r f e i t u r e s  have been a prevalent  bu t  unplanned 

method of publ ic  l and  acqu i s i t ion .  I n  1898 i n  Wisconsin, 

oounty governments owned about one and one-half pe rcen t  o f  

t h e  a r e a  i n  t a x  deeds about f i v e  t imes t h i s  amount 

cond i t iona l ly  on t a x  o e r t i f i c a t e s  . 36 In 1920 l e s s  than 

t e n  percent  of t h e  f o r e s t  l a d  i n  t h e  Lake S t a t e s  region 

was i n  publ ic  ownership. The Federal  government n e l d  l e s s  

than two mi l l ion  acres .  The s t a t e s  he ld  only about  t h r e e  

m i l l i o n  a c r e s  and count ies  he ld  v i r t u a l l y  no f o r e s t s  a t  

al l .  Between 1925 and 1945, however, s t a t e s  and count ies  

took o v e r  about one-fourth of t h e  p r i v a t e l y  owned f o r e s t  

l ands  through t a x  f o r f e i t u r e ,  During t h i s  same period,  

t h e  Federal  government enlarged i t s  holdings by about s i x  

m i l l i o n  a c r e s ,  mainly by purchases and exchanges. I n  1950, 

pub l i c  agencies  c o n t r o l l e d  about for ty-four  percent  of a l l  

f o r e s t  l and  o r  forty-one percent  of t h e  commercial f o r e s t  

a r e a  of t h e  Lake S t a t e s  region. 37 

The consequences of changes from p r e - f r o n t i e r  govern- 

ment ownership t o  p r i v a t e  ownership of t h i s  nor thern  f o r e s t  

35 Forest Land Use Wisconsin, a. m., p. 58. 

36 ROW, Fores t ry  Conditions. . , . G., p. 6. 

37 U. S. D. A., Fores t  Resources. . ., z. G., p.  15. 



a r e a  were severa l :  a misa l loca t ion  of  resources i n  tha t  

l a n d  good f o r  producing only f o r e s t s  was withheld from 

t h i s  production; t h e  d e t e r i o r a t i o n  o f  mucn o f  t h i s  f o r e s t  

land;  a succession of farm f a i l u r e s  o r  eked-out l i v i n g s ;  

and f i n a l l y ,  the  l o s s  of much t a x  revenue and subsequent 

d i f f i c u l t y  o f  maintaining pub l i c  roads,  parks,  schools,  

e t c ,  Reversal o f  t h i s  process  - p r i v a t e  t o  pub l i c  f o r e s t  

l a n d  ownership - haa had one important consequence: r e a l i -  

z a t i o n  o f  t h e  need f o r  some s c i e n t i f i c  and ob jec t ive  plan- 

n ing  of  l and  use. The manifes ta t ion  of this r e a l i z a t i o n  

i n t o  concrete  form i s  being accomplished through r u r a l  

zoning and f o r e s t  crop l a w s ,  

E. P r i v a t e  Fores t  Land Ownership and t h e  Wood Supplx 

Both farm and non-farm p r i v a t e  l and  owners a r e  s t i l l  

i n  command of over  h a l f  of t h e  f o r e s t  l and  (see Figure 5-2, 

p. 111). Within t h e  p r i v a t e  ownership group, t h e  propor- 

t i o n  o f  farm t o  non-farm ownersnip i s  important t o  t h e  

problem of wood supply because t h e  non-farm por t ion ,  repre- 

s e n t i n g  industry-ownership pr imar i ly ,  genera l ly  p r a c t i c e s  

better forest utilization and management than the farm 

group. I n  Wisconsin, farm and non-farm owners owned about 

an equal amount of f o r e s t  a r e a  i n  1050, I n  t h e  Lake S t a t e s  

as a whole, farmers own one-fourth of  a l l  t n e  f o r e s t  land, 38 

38 - Ib id  9 p. 20. 



I n  t h e  p r i v a t e  non-farm group, the re  has  occurred and 

i s  occurr ing  a s u b s t a n t i a l  change i n  t h e  c o w l e x i o n  of  

ownership; changes i n  the s i z e  o f  holdings as we l l  as char- 

a c t e r  o f  ownership. I n  1913, 10 owners h e l d  24 percent  o f  

all t h e  standing t imber i n  Wisconsin and 96 owned 75 per6 

cent.39 For t he  Lake S t a t e s  as a whole, 4 owners h e l d  

1 2  pe rcen t  of  t h e  s tanding timber, 17 he ld  23 percent ,  

44 h e l d  37 pement ,  and 215 owners he ld  65 percent  (each 

owning s i x t y  mi l l ion  f e e t  o r  more). 40 The presen t  p i c t u r e  

i n d i c a t e s  that only i n  Michigan i s  any s u b s t a n t i a l  amount 

of  l a n d  he ld  i n  l a r g e  q u a n t i t i e s .  

A s  f o r  t h e  type of ownership, a considerable  change 

h a s  taken place.  According t o  Roth, i n  1898, e ighty  per- 

cen t  of t h e  t o t a l  f o r e s t  a r e a  held by p r i v a t e  owners was 

h e l d  by lumbermen,41 whereas a t  present ,  holdings of  lumber 

companies a r e  r e l a t i v e l y  small and a r e  decl ining.  Holdings 

by pulp  and paper companies, on t h e  o t h e r  hand, a r e  r e l a -  

t i v e l y  l a r g e  i n  Wisconsin and Minnesota and a r e  i n c r e a s i n g  

i n  a l l  t h r e e  of  t h e  Lake S t a t e s ;  t h e i r  holdings have in- 

c reased  more than 33 percent  between 1945 and 1950. Only 

30 U. 8.  Dept. of Commerce: Bureau of  Corporations, 
Lumber Industzy,  P a r t  I (Washington, 1913) ,  p. 17. 

40 - Ib id . ,  p. 22. 

41 Roth, Foreatry Conditions. . . , OJ. m., p. 6. 



i n  Micnigan a r e  t o t a l  holdings by lumber companies g r e a t e r  

than  pulp and paper  companies. 42 ( see  ~ i g u r e  5-3) . 
TWO Views by Paper  Companies on Future Wood Supply 

There a r e  p resen t ly  two views taken by pulp  and paper  

companies i n  regard  t o  pulpwood supply. One view supports  

a ngrow your owna philosophy. These companies have w i t -  

nessed the  growing shortage of homegrown s t o c k  a long with 

f requent  f l u c t u a t i o n s  i n  pulpwood p r i c e s  on t h e  open mar- 

ke t ,  and they f e e l  that i n  o r d e r  t o  i n s u r e  themselves of  

a supply of pulpwooa rega rd less  o f  t h e  vagar i e s  of t h e  

market - fo re ign  and domestic- they w i l l  have t o  grow 

t h e i r  own supply. There a r e ,  on t h e  o t h e r  nand, those 

companies which do n o t  wish t o  o r  do no t  have t he  f i n d s  

t o  t i e  up i n  such a long-run investment p ro jec t .  These 

people be l ieve  o r  hope t h e r e  w i l l  be an adequate supply 

of pulpwood i f  farmers and small f o r e s t  owners can be edu- 

c a t e d  t o  the  economic advantages o f  c a r i n g  f o r  t h e i r  wood- 

l o t s  properly and i f  the re  i s  a l a r g e  pub l i c  r e f o r e s t a t i o n  

program, Out of t h i s  philosophy has come many of t h e  edu- 

c a t i o n a l  and l e g i s l a t i v e  programs mentioned above. T h i s  

s t r a t e g y ,  of course,  would be much l e s s  c o s t l y  i n  inees t -  

ment f o r  t h e  wood-using i n d u s t r i e s ,  

42 U. 5. D. A., Fores t  Resources. . ., 2. a., p. 21. 



Figure 5-3 

Acreage of l a r g e  (50,000 a c r e s  o r  more) and medium- 
sized (5000 t o  49,999 a c r e s )  p r i v a t e  holdings owned 

a by d i f f e r e n t  indus t ry  groups i n  t h e  Lake S t a t e s ,  1950. 
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a ~ o u r c e :  U.S.D.A., Forest  Resource8 . . , s., p. 21. 



F. Publ ic  Control and Wood Supply - Rural Zongnp; and 
Fores t  C r o x ,  Laws 

The problem of p r i v a t e  farm s e t t l e r s  t r y i n g  t o  man- 

age a l i v i n g  on l and  which Is  extremely r e l u c t a n t  t o  pro- 

v i d e  such a l i v i n g ,  has r e s u l t e d  i n  a severe t e s t  of demo- 

c r a t i c  government. Mot only were t h e s e  sub-marginal farmers 

unable t o  keep body and home together ,  but  a l s o  they were a 

heavy burden on t h e i r  r e spec t ive  governments. They provided 

no t a x  funds t o  pay f o r  s e r v i c e s  furn ished  them by t h e  gov- 

ernment, Furthermore, tney were withholding from economic 

product ion much l and  capable of  producing f o r e s t s .  It 

would have been an easy mat t e r  under another  aystem of  

government t o  have d e a l t  w i t h  t h i s  s i t u a t i o n  by coercion,  

b u t  the  problem had t o  be overcome wi th in  t h e  p recep t s  o f  

o u r  p o l i t i c a l  philosophy. 

The methods used - education, l e g i s l a t i o n  and govern- 

ment a i d  - a r e  t r a d i t i o n a l  democratic means and have been 

employed i n  a l l  t h r e e  of the  Lake S ta tes .  The educat ional  

a s p e c t  has  been mentioned, The l e g i s l a t i v e  and government 

a i d s  have taken p r i n c i p l e  form i n  hral Zoning and Fores t  

Crop laws, Zoning i s  c rea t ion  by l a w  of d i s t r i c t s  wi th in  

which regu la t ions  p r o h i b i t  c e r t a i n  s p e c i f i e d  uses  of  l and  

which a r e  considered harmful t o  t h e  pub l i c  i n t e r e s t ,  Thus, 

t h e  o b j e c t i v e  i s  s e t  up t o  r e g u l a t e  l and  use i n  o r d e r  t o  

secure  t h e  b e s t  u t i l i z a t i o n  of  n a t u r a l  resources i n  terms 

of p r o f i t ,  human l i f e  and happiness, This means t h a t  i n  



time most of  t h e  l and  pr imar i ly  s u i t e d  f o r  growing f o r e s t s  

w i l l  be turned again i n t o  that  mode of  production. l h r t h e r -  

more, i n  time, wood-using i n d u s t r i e s  can expect an increased  

supply of wood f o r  a l l  purposes from t h e s e  lands.  

The Fores t  Crop program i s  designed t o  encourage p r i -  

v a t e  owners t o  use t h e i r  l a n d  for f o r e s t r y .  I n  Wisconsin 

this is achieved by reducing tne  annual tax charge on for- 

e s t  land, Under the  provis ions  of the  Wisconsin l a w ,  a 

landowner can e n t e r  a f i f t y - y e a r  con t rac t  w i t h  t h e  S t a t e  

Conservation Department. Under t h i s  con t rac t ,  t h e  owner 

ag rees  t o  use the  l and  f o r  f o r e s t r y ,  and i f  he complies 

w i t h  c e r t a i n  o t h e r  r egu la t ions ,  hf s annual tax Is reduced 

t o  t e n  c e n t s  an acre ,  Tne e t a t e ,  from i t s  genera l  fund, 

ag rees  t o  advance t h e  l o c a l  government approximately t e n  

c e n t s  an acre i n  add i t ion .  When t h e  owner ha rves t s  a t i m -  

b e r  crop, he pays a t e n  percent  severance t ax  t o  t h e  s t a t e  

which i s  turned back i n t o  t h e  genera l  fund. A s h o r t  time 

a f t e r  t h i s  l a w  went i n t o  e f f e c t ,  it was extended under 

similar condi t ions  t o  include county-owned l and  a l so .  

Sec t ion  I V .  Future Wood Supply 

The Goal 

The goal o f  f o r e s t r y  i n  t h e  Lake S t a t e s  i s  t o  pro- 

v i d e  t h i s  region w i t h  i t s  e n t i r e  wood needs i n  t h e  fu ture .  

Experts  be l i eve  t h i s  o b j e c t i v e  can be achieved by A, D, 2020 



i f  proper  measures a r e  taken.43 Beoause t o t a l  wood needs 

( f o r  lumber, pulp, e t c . ) ,  n o t  t h e  needs of a s i n g l e  group 

o r  indus t ry ,  must be t h e  scope o f  any pub l i c  program, t h e  

goa l  which i s  proposed i s  n o t  s p e c i f i c  bu t  general  t o  a l l  

demands f o r  wood. I n  o t h e r  words, i f  t h e  e n t i r e  e f f o r t  i n  

t h i s  region were d i r e c t e d  towards se l f - su f f i c i ency  i n  pulp- 

wood alone,  t h i s  goal  could presumably be acnieved more 

quickly.  

The goal of se l f - su f f i c i ency  by A. D. 2020, i f  achieved, 

w i l l  provide an annual y i e l d  on a sus ta ined  b a s i s  of over  

f o u r  mi l l ion  cords o f  pulpwood f o r  t h e  paper indus t ry .  44 

Tnis y i e l d  would cover no t  only p resen t  b u t  es t imated fu- 

t u r e  needs r e s u l t i n g  from indus t ry  growth. A t  p resent ,  as 

it was shown, only about two-thirds of  t h e  t o t a l  quan t i ty  

of pulpwood requi red  i s  suppl ied  wi tn in  the  region. For 

some of the  most valuable  spec ies ,  only about one-half of  

t h e  needs a r e  g o t  wi th in  t h e  region. 

Methods of At ta in ing  t h e  Goal 

The two genera l  methods of a t t a i n i n g  t h e  proposed goal 

a r e  improved f o r e s t  management and an increased  r a t e  o f  

p lant ing .  B e t t e r  f o r e s t  management of e x i s t i n g  and f u t u r e  

f o r e s t s  1s est imated t o  be a b l e  t o  inc rease  the  annual 

43 - I b i d . ,  p .  47. 

** * ,  I b i d  Po 46. 



y i e l d  by a t  l e a s t  60 percent  over  the  p resen t  r a t e ,45  b u t  

t h i s  i s  n o t  enough t o  meet needs; p l a n t i n g  i s  a l s o  neces- 

sary. To meet requirements n t h e  r a t e  of p l a n t i n g  should 

be increased  very soon t o  a t  l e a s t  100,000 a c r e s  p e r  y e a r w ,  

2.5 t imes t h e  1948 ra te ,48  This would r e s u l t  i n  5 m i l l i o n  

a c r e s  being p lanted  within 50 years .  The f i r s t  yae lds  o f  

pulpwood from t h i s  p l a n t i n g  would probably appear about 

30 y e a r s  a f t e r  t h e  i n i t i a l  p lant ing .  

During the  per iod  before t h e  y i e l d s  from new plant -  

i n g s  make se l f - su f f i c i ency  poss ib le ,  pulpwood y i e l d s  can 

be increased  by b e t t e r  f o r e s t  management. Howexer, t h e  

industry, al though i t  w i l l  undoubtedly cont inue t o  search  

f o r  ways of using more aspen i n  i t s  paper  manufacture, must 

presumably r e l y  heavi ly  upon imports of c e r t a i n  spec ies  

from ou t s ide  the  region  u n t i l  t h e  goal of se l f - su f f i c i ency  

i s  approached. This in ter im pe r iod  w i l l  probably be a 

c r u c i a l  one f o r  t h e  Lake S t a t e s  paper  industry.  

45 - I b i d . ,  p. 47. 

1 46 - I b i d . ,  p. 51. 



CHAPTER VI 

WATER USE AND TRADE RESTRICTIONS: NEW OBSTACLES TO GROWTH ? 

Along with the  complex f ac to r s  within the  region 

which a f f e c t  wood supply and the  manufacture and s a l e  

of paper, r e s t r i c t i o n s  involving the movement of paper, 

pulp, and pulpwood I n  in te rna t iona l  t rade  must be con- 

aidered briefly. Although t rade  restrictions affecting 

the  paper industry are very old,  l e g i s l a t i o n  which has 

appeared ~ e c e n t l y  has r e s t r i c t e d  industry growth and 

caused considerable change i n  ce r t a in  l i n e s  o f  paper 

manufacture i n  the  Lake Sta tes .  What i s  more, the  t h rea t  

of  new changes in t r ade  r e s t r i c t i o n s  which would a f f e c t  

this region I s  present. 

I n  t h i s  f i n a l  period a r e l a t i ve ly  recent problem 

concerning the  use o f  water i n  manufacturing has demanded 

increased f inanc i a l  out lays  on the  pa r t  o f  Lake S ta tes  



paper firms, Because of public  regulat ion and increased 

costa,  the  problem of water use and disposal  has become 

an impediment t o  growth. 

Sect ion,  I. Wood Supply and Trade Rest r ic t ions  

Because the  Lake S ta tes  a r e  de f i c i en t  i n  wood and 

theref  o re  must import a considerable quanti ty of pulpwood 

and wood pulp, t rade  r e s t r i c t i o n s  a f f ec t ing  t h i s  supply 

a r e  an important issue. The focal  point  of t h i s  problem 

i s  primarily the  t rade  r e s t r i c t i o n s  between the  United 

Sta t e s  and Canada. 

Canadian Rest r ic t ions  on Pulpwood Exports 

The most important l e g i s l a t i o n  i n  recent  years  af- 

f e c t i n g  pulpwood exports from Canada was passed i n  1947 

i n  Ontario, the  l a r g e s t  provincia l  exporter of pulpwood. 

A t  t h a t  time an Orde-an-Council was passed which would 

gradually l i m i t  t he  export of pulpwood from the province 

u n t i l  exportation i s  en t i r e ly  cu t  o f f  i n  1957.l The l i k e -  

l ihood that the  o t h e r  provinces w i l l  follow with similar 

r e s t r i c t i o n s  presents  a serious p m b l ~ m  t o  those paper 

m i l l s  which have depended on these imports. 

Sinoe 1900, Canada has es tabl ished a land policy by 
which su l tab le  agr iou l tu ra l  land has been offered f o r  
sale t o  the  publ ic  but  most of the  fo re s t  land has been 
re ta ined  as ncrown landsn under the  ju r i sd ic t ion  of the  
severa l  provinces, The provinces thereby, a r e  ab l e  t o  
s e l l  stumpage rights under l ea se  and specify i n  the  con- 
t r a c t  the  type of wood u t i l i z a t i o n  which i s  to  be 



In tegra ted hIills2 Affected Most 

It i s  the  in tegra ted  paper m i l l  which i s  most af fect -  

ed by Canadian r e s t r i c t i o n s  on the  export of pulpwood, I n  

t h e  Lake S ta tes  about one-half of the paper m i l l s  a r e  of 

t he  in tegra ted  type. I n  1947, as shown i n  Table 6-1, i m -  

p o r t s  from a l l  acres8 outside of the  region mounted to  about 

27 percent  of t o t a l  r ece ip t s  of pulpwood by Lake S t a t e s  

m i l l s ,  Imports from Canada provided about 97 percent of 

t h i s  outs ide  supply. Canada i s  even more important as a 

suppl ie r  of pulpwood than these f igures  ind ica te  because 

most of these imports a r e  spruce. gpmce, it i s  remembered, 

i s  perhaps the  most des i rable  wood f o r  making paper. Spruce 

made up about 83 percent  of pulpwood Imports from Canada i n  

1947. 

employed. This has permitted the  r e s t r i c t i o n  of the  
export of pulpwood f r o m  time t o  time by both Canada 
and Newfoundland. Since 1916, Xewf oundland has re- 
quired that timber be wmanufactured i n t o  e i t h e r  paper 
o r  paper pulp, sawn tlmber o r  o ther  ealeable products 
of t i m b e r v e f o r s  exportation, Thus, by r e s t r i c t i n g  
the  export of wood I n  such a manner, the  manufacture 
of wood in to  a more f in ished product w i l l  be stirnu- 
l a t e d ,  consequently keeping a t  home the  p r o f i t s  gen- 
e r a l l y  connected w i t h  semi- and f in ished manufacture. 
Stevenaon, a. s., p. 194. 

N i l l s  t ha t  manufacture t h e i r  own pulp. 

Horn, aT~chnnlcal Notesu, No. 301, 2. &. 



Table 6-1 

Des t ina t ion  

Minnesota 

The production and imports of pulpwood i n  t h e  Lake S t a t e s ,  1947" 

Wisconsin 

Michigan 

Exported by 

Total  

'~ource :  Horn, "Technical Notesu, No. 301, a. a.. 
b ~ o n t a n a ,  South Dakota, Idaho and Colorado. 

Production by s t a t e s  . Region 
t o t a l  

443 

1232 

302 

47 

2024 

Mich . 

439 

239 

679 

Minn, 

443 

341 

21 

47 

852 

l i s ,  

451 

42 

493 

Imports 
Total  
re- 

celpts 

497 

1722 

444 

2686 

Canada 

54 

466 

142 

662 

Imports 
a s s o f  
r e c e i p t s  

10.9 

27.0 

32.0 

26,5 

Other ( U ,  S, ID. 

24 

24 



Between 19< 

Canada f e l l  Prom 466 t o  

1950,~ imports of  pulpwood f r o m  

257 thousand aords while imports 

from Western United S ta tes  increaaad threefold. Apparent- 

l y ,  i n  view of the  cu t t ing  o f f  of Canadian pulpwood and 

i n  o rder  that good contractual  r e l a t i o n s  may be b u i l t  up, 

many m i l l s  have already sh i f t ed  from Canada t o  the  Weet 

as a soume of supply, A t  present ,  American subs id ia r ies  

i n  Canada can export pulpwood cu t  on leaseholds, but  the  

number i s  not  large.  Furthermore, there  i s  no way of 

knowing whether these American subs id ia r ies  w i l l  always 

be  allowed this export pr iv i lege .  

CanadIan Restr ic t ions  Stimulating Reforestat ion 

The Canadian re8 t r i c t i o n s  on the  export of pulpwood 

l a  having another e f f ec t ,  In  t h i s  case a favorable one, 

on the  Lake Sta tes ;  it is st imulat ing refores ta t ion.  I n  

t i ne ,  as was shown i n  the  las t  chapter,  the re  appears t o  

be no reason w h y  t h i s  region should not be eelf-sufficient 

f o r  i t s  own pulpwood on a sound economic bas is ,  The sooner 

t h i s  event occurs, the more favorable w i l l  be the competi- 

t i v e  pos i t ion  of the Lake Sta t e s  paper industry. 

Non-integrated Mills Depend on Market Pulp 

Whereas t he  in tegra ted  m i l l  must supply i t s e l f  with 

pulpwood, the non- in tegra ted m i l l  i s  wholly dependent upon 

Horn, "Technical Notesn, No. 384, OJ. a. 



market pulp i f  wood pulp i s  used i n  i t s  paper manufacture, 

I n  most instances,  these producers a r e  more a t  the  mercy 

of market vagaries than a r e  the  in tegra ted  mills. This i s  

t rue ,  t o  some extent ,  because non-integrated m i l l s  general- 

l y  take the  surplus pulp produced by in tegra ted  m i l l s ,  and 

i n  periods of peak production, in tegra ted  mills may have 

l i t t l e  surplus pulp f o r  sa le ;  in such case,  the non- 

in tegra ted  m i l l s  must look elsewhere f b t h e i r s u p p l y .  As 

a r e s u l t ,  these non-integrated m i l l s  a r e  subjected t o  rath-  

e r  wide fluctuations i n  pulp ~ r i c e s . 5  

Region Imports About 25 Percent of I t s  
Pulp Needs 

For some time there  have been no U. S. r e s t r i c t i o n s  

on the  importation o r  exportation of  wood pulp. I n  1949, 

U. S. paper mills imported about 13 percent  of t h e i r  total 

consumption of pulp. However, t h i a  f igure  includes con- 

sumption by in tegra ted as well as non-integrated m i l l s ,  

and therefore  clouds the  f a c t  that between 1947 and 1951, 

imported pulp made up an average of  55 percent7 of  the  

Pr ice  f luctuat ions  of  t h i s  s o r t  can be p a r t i a l l y  o f f s e t  
by varging the pulp content of the  paper - 1. e. , by varg- 
ing the  proportion of wood pulp, rag  pulp, waste pulp, 
etc, which makes up the  ac tua l  paper product, 

U. S, Dept. of Commerce, 'Wood Pulp, Paper and Board - 
1949" m o t s  f o r  Industry, Ser ies  M14D-09, p. 4. 

''Newsprint Reviewn, Pulp and Paper, XXVI (July 1, 1952), 
150, 



t o t a l  market pulp ( i , e . ,  pulp ava i lab le  t o  the  non-integrated 

mi l la )  sold  i n  the  United States.  This ind ica tes  that n o t .  

an inconsiderable proportion of the non-integrated m i l l s '  

wood pulp supply was imported, 

I n  the Lake S ta t e s  about hal f  of the  paper m i l l s  a r e  

of the non-integrated type. Thus, the region as a whole 

i s  v i t a l l y  dependent upon wood pulp manufactured f o r  the  

open market. I n  1947, 96.7 thousand tons of pulp was manu- 

fac tured f o r  s a l e  within the  Lake s t a t e s m 8  This amounted 

t o  only 6.2 percent  of t o t a l  production of 1547 thousand 

tons.9 However, i n  t h i s  same year,  Lake S t a t e s  mills con- 

sumed 2100 thousmd tons of pulp, which meant about 600 

thousand tons o r  over 25 percent w a s  imported.10 This 

shows that Lake S t a t e s  m i l l s  a r e  dependent upon outs ide  

sources for a consMlerable p a r t  of t h e i r  pulp, as they 

were a l so  f o r  pulpwood. 

No Res t r ic t ions  on Pulp Imports From Canada 

Unti l  now, t he  imports of gulp i n t o  t h i s  country have 

been unres t r i c ted  by Canada; however, again no one can pm- 

d i e t  how long this s i t ua t ion  w i l l  las t ,  It i s  conceivable, 

9 However, about one-third o f  t h i s  t o t a l  was produced 
f r o m  Imported pulpwood, See also: U. S. D. A., 
Forest Resources, . . , a, a,, pp. 32, 33. 

U. 8. D. A., Forest  Resouroea. . ., OJ, G., p. 33. 



f o r  example, that Canada, wishing t o  promote the  upgrading 

of  h e r  paper manufacture, might r e s t r i c t  t h e  export of wood 

pulp as she has already done i n  the case o f  pulpwood, This 

prospect  seems to  give added urgency t o  e f f o r t s  designed t o  

make the  Lake S t a t e s  l e s s  dependent upon outs ide  sources 

f o r  t h e i r  pulp and pulpwood supplies,  

Beotion 11. U. S. Trade Rest r ic t ions  and the Production 
of P a ~ e r  

Lake S t a t e s  Industry Protected 
Against Fbreign Competition? 

I n  addit ion t o  t h e  e f f e c t s  on the  supply and cos t  of 

r a w  mater ia ls  and consequently the  p r i ce  of paper, t r ade  

r e s t r i c t i o n s  may a f f e c t  p r i ce  by l im i t i ng  the  supply of 

paper offered f o r  sale.  Whereas Canadian export r e s t r i c -  

t i o n s  on wood supplies  have a f fec ted  paper manufacturing 

i n  the  United S ta tes ,  the  United S ta tes  t a r i f f  on imported 

paper a f f e c t s  U. S. paper firms by l imi t i ng  competition i n  

t h e  domestic market, To what extent  the  welfare of the  

indust ry  i n  the  Lake Sta tes  i s  posi ted  on protect ion i s  

there fore  of considerable i n t e r e s t .  

Unfortunately, too l i t t l e  evidence e x i s t s  t o  answer 

t h i s  question, For only one case - newsprint - I s  the  

evidence concrete; and even i n  th is  instance, the  circum- 

s tances  surrounding the  removal of du t i e s  were so part icu-  

l a r  as t o  make It extremely dangerous t o  general ize 



ooncerning the  poss ible  e f f e c t s  of f r e e r  t rade  on o the r  

types of paper. Nevertheless, the  problems which arose 

and the  adjustments which were made i n  the  United S ta tes  

and the  Lake S ta tes  as the  r e s u l t  of allowing foreign 

newsprint paper t o  en t e r  f r e e  a r e  o f  considerable impor- 

tance . 

Paper Has Always Been Protected 

Throughout the  h is tory  of the  United S ta tes ,  paper 

has been a protected product. On July  4, 1789, i n  the  

f i r s t  t a r i f f  a c t  of the  new nation,  it w a s  wr i t ten ,  

a l l  wri t ing,  p r i n t i n g  o r  wrapping paper, paperhangings 

and pasteboard, 7* p e r  centum ad valoremn. Since t h a t  

time, paper has been protected, Duties have ranged as 

high as for ty  percent & valorem and twenty cen ts  a 

Between 1789 and the  Underwood Tar i f f  i n  1913, no 

l e s s  than e l m t e e n  aeparate a c t s  were passed a l t e r i n g  

paper d u t i e ~  and adding new dut ies  to  meet ohanged con- 

d i t i o n s  i n  the  home market. 

The Underwood Tariff  of 1913 was probably the  most 

notable t a r i f f  i n  our h is tory  from the  standpoint of the  

paper industry, It was i n  t h i s  a c t  t h a t  a l l  pulp was 

placed on the  f r e e  l i s t ,  and a l so  a l l  p r i n t i n g  paper valued 

l1 Stevenson, 2, &. , p, 190. 



up to  2H cents  a pound - which a t  the  time comprised 

p r inc ipa l ly  newsprint paper, It i s  to  t h i s  a c t  paper 

manufacturers continually r e f e r  as an example of t h e  

f o l l y  of l e g i s l a t o r s  on the one hand, and an economio 

d i s a s t e r  on the other.  For those who would reduce the  

du t i e s  on o the r  types of paper, the newsprint industry 

remains the  martyred example of the  inev i tab le  r e su l t .  

The Hawley-Srnoot Tariff  Act of 1930 i s  the next 

important t rade  b i l l  a f f ec t ing  the  paper industry. I n  

a l l  except one paragraph i n  the  sect ions  of the  tar i ff  

deal ing with paper, r a t e s  were ra i sed  t o  t h e i r  highest  

l e v e l s  i n  many years. The ove ra l l  r a t e  of duty was about 

26 percent f o r  paper products. During this same period 

of  the  193Ota however, several Reciprocal Trade Agree- 

ments were passed w i t h  the  general e f f e c t  of lowering 

the  duties on paper. An agreement with Canada i n  1936 

bound newsprint t o  the  f r e e  l i s t  where it remains today. 

I n  1952, du t i e s  on paper were 3 t o  6 centa a pound 

and/or 10 to  30 percent  ad valorem f o r  ce r t a in  of the  

major types of paper.13 Rates ranged f r o m  as low as 

l2 S t a t i s t i c a l  Abstract 2 United Sta tes ,  1950, p. 868. 
13 qa 1. Paperboar , p la in  

Cents 
per  pound Percent 

10 
2. Book paper, coated 5 p lus  15  
3, Glassine 3 plus  15  
4, Kraft  wrapping 30 
5. Writing paper, sheets  3 plus  25 
6, Tlssue 6 p lus  20 

a Source: Import Pub11 cat ions ,  Inc., Custom House 
Guide (New York, 1952). - 



5 percen t  f o r  some types  of photographic paper  t o  60 per- 

c e n t  f o r  c i g a r e t t e  paper.14 I n  1952, of t h e  t o t a l  volume 

o f  paper  imports,  newsprint comprised 95 pe rcen t  o f  t h e  

t o t a l  and a l l  o the r  papers combined only 5 percent. All 

paper  imports,  except newsprint, amounted i n  volume t o  

.0009 percent  o f  t o t a l  U. S. production of  paper i n  1952. 15 

It would appear fo re ign  competit ion i n  paper o t h e r  than 

newsprint  2.8 l a r g e l y  l ack ing  a t  present  i n  t h e  United 

S t a t e s ,  

Newsprint Intiustry S h i f t s  t o  Canada 

The lowering of  d u t i e s  on newsprint back i n  1913 sig- 

n a l l e d  t h e  end o f  the importance of  that indus t ry  i n  t h e  

United S t a t e s  as it bas been noteti. I n t e r e s t i n g l y  enough, 

however, newsprint was placed on the  f r e e  l i s t  no t  f o r  

reasons uaual ly  propagated by f r e e  t r a d e r s ,  bu t  due t o  

p ressu re  of  t h e  powerful pub l i she r s  of  America, I n  1898, 

when t h e  I n t e r n a t i o n a l  Paper Company was es t ab l i shed ,  t h e  

newspaper pub l l she r s  feared  ga paper t r u s t b a s  be ing  

formed, and the government was e n t r e a t e a  t o  prosecute  t h i s  

so-cal led trust under renewed enforcement o f  the Sherman 

l a w  I n i t i a t e d  by Roosevelt, A t  the same time t h e  Fbosevelt  

admin i s t r a t ion  was l ean ing  towards e f f o r t s  t o  conserve o u r  

$* Custom House Guide, a. 
l5 Harry Hansen, ed., The World Almanac and Book Facts  

for 1954 (New ~ o r k , T 5 4 ) ,  -- 



fast dwindling f o r e s t  resources. Libera l iz ing imports 

on those products which consumed wood was thought t o  be 

a s tep  i n  the  rlght direct ion,  The r e s u l t  of these forces  

was the  Underwood Tar i f f  of 1913, a l a w  i t  was thought 

would both help prevent a monopoly and conserve our  for- 

e s t s .  18 

After  the  Underwood Tar i f f  was passea, reac t ion  i n  

t he  paper industry began.17 The number of firms producing 

newsprint f e l l  from 65 i n  1913, t o  38 I n  1926, m d  t o  only 

13 i n  1949. Likewise, a f a l l  i n  the percentage of t o t a l  

consumption of newsprint produced domestically from 93 

percent i n  1913, to  48 percent i n  1926, and f u r t h e r  t o  17 

percent  i n  1949 took place, I n  the  Lake S ta tes ,  19 m i l l s  

were producing newsprint i n  1913, but only 1 i n  1949.18 

I n  1914, one y e a r  a f t e r  the  Underwood Tariff  became l a w ,  

the  Lake S ta tes  produced 246 thousand tons of newsprint 

o r  about 19 peroent o f  t o t a l  United S t a t e s  production, 

W i  t h in  the Lake Sta tes ,  newsprint production amounted t o  

29 percent  of a l l  paper produced i n  t h a t  year. I n  1949 

the  e n t i r e  region produced hardly enough newsprint t o  

mention. It seems poss ible  t o  concluda, therefore ,  t h a t  

a f ree ingu newsprint paper wrought subs tan t ia l  changes i n  

l6 f . , Stevenson, a. e., p, 191. 

l7 For more de ta i l ed  information see Appendix C, p. 168. 

18 ~ockwood~  a Directory. . . , w. s. 



paper manufaoture i n  the Lake S t a t e s  as well  as the  United 

Sta tes .  What i s  more, spokcsmenlQ f o r  the  paper industry 

a r e  convinced, i n  view of these f ac t s ,  that reducing du t i e s  

on o the r  types of paper w i l l  b r ing  about an h i s t o r i c  paral- 

lel of the  f a l l  of the  newsprint industry. 

Whether o r  not  reducing r e s t r i o t i o n s  on o ther  types  

of  paper would have the same r e s u l t  i s  imposaible t o  know 

a t  t h i s  point.  I n  the  oase o f  neweprint, the  t a r i f f  re- 

duction merely ac t iva ted  conditions which were i n  evidence 

before the  afreefngw o f  t h i s  commodity. The United S t a t e s  

Tariff Commission c i t e s  the  following circumstances a s  the  

main reasons f o r  the  s h i f t  of t h i s  industry from the  United 

S t a t e s  t o  Canada: (1) the  upward trend of newsprint con- 

sumption; (2 )  the  reduction i n  the  economically ava i lab le  

s tands  of timber su i t ab l e  f o r  the  production of paper 

through heavy c u t t i n g  and devastation by insec t s ,  f i r e  

and disease; and (3 )  the  increase i n  the  competing demand 

f o r  wood f o r  the  production of lumber and o ther  types  of 

paper. 20 If the  t a r i f f  had been allowed to  remain, the  

r e s u l t  would have been c lear :  due t o  the  f a c t  that news- 

p r i n t  and o the r  grades of paper a r e  subs t i tu tes ,  the  

Bee: D. K. Brown, @How Reciprocal Trade Agreements 
Act Affects the  Pulp and Paper Manufacturing Industrg 
and I t s  Effect  on Workers1 Wagesn, Southern Pulp and 
Paper Journal,  VIII (June, 1@45), pp. 12-14, 

20 U. 9. Tari f f  Domission, @Newsprintw, x. G., p. 3. 



p r i c e s  of  a l l  papers would have been subs tan t ia l ly  higher. 

It would have meant, furthermore, where paper products 

have been devised f o r  a g rea t  var ie ty  of new uses as sub- 

s t i t u t e s  f o r  o the r  mater ia ls  and other  uses, t h i s  subst i-  

t u t i o n  would probably have been material ly lessened due 

t o  higher paper p r ices ,  

A s  a consequence of the  l o se  of the newsprint paper 

market, the  Lake S ta tes  m i l l s  upgraded t h e i r  manufacture 

t o  b e t t e r  qual i ty  and more specia l ized papers. On the  

basis o f  what has been shown, t h i s  upgrading process 

seems t o  have been t o  the  advantage of the Lake States.  

Effects  of Freer Trade i n  A l l  Papers Unknown 

It would require  an exhaustive study of spec i f ic  

du t i e s  and spec i f i c  cos t  and manufacturing data on part icu-  

l a r  grades of paper before an attempt could be made t o  pre- 

d i c t  what the  e f f e c t s  of f r e e r  t rade  might be on the  Lake 

Sta t e s  industry. On the o the r  hand, it i s  probably sa fe  

t o  say there  would be some re-al locat ion of resources and 

t h i s  would a f f e c t  production, cos t s  and sa les .  It could 

l ikewise  be sa fe ly  predicted t h a t  ce r t a in  types of paper, 

namely, p r in t i ng  and wri t ing papers, would f e e l  t he  com- 

p e t i t i v e  pressure f i r s t  as a r e s u l t  of f r e e r  trade. This 

would be t r u e  because these types of paper can be produced 

on l a rge  scale  and by more o r  l e s s  well-known and standard 

techniques. The Canaaian Industry i s  well adapted f o r  this 



type of  manufacture. Final ly,  i n  the  event of f r e e r  t rade ,  

t h e  Lake S ta tes  region 's  a b i l i t y  to  compete auccess f i l ly  

wi th  Canadian paper manufacturers would depend upon com- 

para t ive  average cos t s  of manufacture. And these cos ts ,  

once again, a r e  determined la rge ly  by the  coats  of obtain- 

i n g  an adequate wood supply. 

Aside from these  few remarks, t o  what extant  t r ade  

r e s t r i c t i o n s  have o r  a r e  now enabling the  development of 

the paper industry i n  the  Lake S t a t e s  i s  d i f f i c u l t  t o  

answer. With l i t t l e  pas t  evidence t o  go on, it i a  only 

poss ib le  t o  condition an ana lys i s  of  the  fu ture  with cer- 

t a i n  poss ible  repercussions which might r e s u l t  f r o m  lower- 

i n g  o r  raf s ing  t rade  r e s t r i c t i o n s  on paper. 

Section 111. Water f o r  Proceasina Paper 

A. Introduction 

Aside from the  f a c t  t h a t  upurea water i s  needed i n  

t he  manufacture of qua l i ty  papers, g rea t  quan t i t i es  of 

water a r e  a l so  necessary. Even the  casual observer i s  

impressed by I t s  primacy. Almost every stage of paper 

manufacture employs water i n  one way o r  another, To the  

person fmpressed by n r a w u  s t a t i s t i c s  and unprocessed f ig -  

ures, the  quantity of water used i s  by f a r  the  most amaz- 

i n g  f ac to r  i n  t he  production of paper, Using averages, 

it would be sa fe  t o  say it takes about 40,000 gal lons  of 

water t o  produce a ton of paper and approximately 73,000 
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gal lons  t o  produce a ton of chemical pulp.21 Colaparing 

these  f igures  with water consumption i n  U. S. c i t i e s  i n  

1945, it was estimated t h a t  t he  average per  cap i t a  con- 

sumption of water per  day i n  communities over 10,000 was 

140 t o  150 gallons.22 Thus one 200 ton f u l l y  in tegra ted  

paper mill requiring approximately twenty-two mil l ion 

gal lons  of  water a day would supply enough water f o r  a 

community of 150,000 residents ,  On the  basis of water 

used p e r  d o l l a r  of  value added i n  manufacture, the paper 

and pulp Industry uses more water than any o the r  industry 

i n  the  United Statea.  23 A. E. Gr i f f in  s t a t e s  the  need 

for l a r g e  amounts of pure water when he wr i tes  that the  

paper manufacturing industry i s  probably more dependent 

upon the  adequacy and pur i ty  of i t s  water supply than 

The Pres iden t ' s  Water Resources Commission. A Water - - - -  
Pol io  f o r  the  American Peowle, I (washingto;,D.., 
'& 178. 

Ib id . ,  p. 177. - 
Gallons of  Water Used 

Induetxy Per  Dollar of  Value Addeda 

An in tegra ted paper mi l l  
S t ee l  
O i l  r e f in ing  

a8ouroe: S. Powell and H. Bacon, #Magnitude of Indus- 
t r i a l  Demand for Processed Watern, ,XI Journal of 
the  American Water Works Association (August, 1950), - 
p. 783, 



almost any o the r  l i n e  of endeavor, with the  poss ible  ex- 

ception of the t e x t i l e  t rade  n .24 

Due t o  the  f a c t  that the  Lake Sta t e s  have sh i f t ed  

from the production of  coarser,  poorer qua l i ty  i n t o  f i n e r ,  

b e t t e r  qual i ty  papers, t h e i r  need f o r  l a r g e  quant i t i es  of  

pure water has increased r e l a t i v e  to  those areas  where 

t h i s  s h i f t  has not occurred i n  the  same degree. A t  t he  

time when need for cleaner  water increased, lack of ade- 

quate government regulat ion of stream use wae such as to  

allow watere t o  become d i r t i e r  i n  t h i s  region, 

The need of acquir ing clean water for papermaking 

has motivated the  paper mi l le  In t h i s  region t o  i n s t a l l  

expensive f i l t e r i n g  and cleaning plants .  A t  the  same 

time, s t a t e  governments have now accepted the  responsi- 

b i l i t y  of preventing f u r t h e r  water damage by regulatory 

and enforcement measures* Increased cos t s  and increased 

water control  have meant new obstacles  f o r  the Lake S t a t e s  

paper indue try. 

B. Water Pur i ty  and Papermaking 

The need f o r  l a rge  quan t i t i e s  of water f r e e  from 

impuri t ies  i s  of utnnost i n t e r e s t  t o  the papermaker. Today 

if a loca t ion  were being sought on which t o  bu i ld  a paper 

m i l l ,  t o  no amal l  degree would the  quanti ty of pure water 

24 A. E. Gr l f f in ,  *Water f o r  the  Paper Indust ryn,  C I I I  
Paper Trade Journal  (October 22, 19361, 29. 



a v a i l a b l e  a t  a reasonable c o s t  be a determining fac to r .  

If e i t h e r  supply were i n s u f f i c i e n t  o r  c o s t  of c l ean ing  

t h e  water  too g r e a t  a t  a prospect ive  m i l l  s i t e ,  t h a t  

s i t e  could n o t  be used. For e s t a b l i s h e d  m i l l s  wi th no 

wa te r  a v a i l a b l e  o t h e r  than the  aupply nea r  which they 

a r e  now s i t u a t e d ,  c leaning  water before use has become 

a n  extremely expensive opera t ion  i n  many instancea.  

I n  t h e  manufacture of paper,  water  irnpurit les25 a r e  

extremely bothersome t o  t h e  papermaker. Depending upon 

t h e  type o f  paper produced, impure o r  d i r t y  water o f t e n  

impai rs  t h e  s t r e n g t h  of paper o r  malres an  otherwise de- 

s i r a b l e  high-grade paper seem d u l l  and a l i f e l e s s ~  In 

genera l ,  t h e  b e t t e r  the  q u a l i t y  of  paper, t h e  c l e a r e r  

must be t h e  water  used i n  i t s  production. To t h e  ex ten t ,  

t he re fo re ,  t h e  Lake S t a t e s  produce h igher  q u a l i t y  papers 

than  o t a e r  regions,  it i s  s a f e  t o  assume the  c o s t  o f  

c l ean ing  water i n  t h i s  region i s  a l s o  grea ter .  26 

25 There a r e  t h r e e  genera l  c l a s s e s  of impur i t i e s  found 
i n  water  which p resen t  p a r t i c u l a r  problems i n  t h e i r  
e l iminat ion  f o r  t h e  paper  indus t ry .  

(a) Physical :  f l o a t i n g  mate r i a l  i n  water, such as 
leaves ,  s t i c k s ,  d i r t ,  e tc .  

( b )  Chemical: i n d u s t r i a l  wastes,  d isso lved  n a t u r a l  
salts, i r o n ,  manganese ore ,  e tc .  

( c )  Bacter io logica l :  slime-forming bzc t e r i a ,  bac- 
t e r i a  causing decomposition, i r o n  b a c t e r i a ,  
molds, e tc .  



Problem of P o l l u t i n g  Wastes 

Not only must the  papermaker be concerned about  the  

p u r l t y  of  the  water he uses ,  bu t  a l s o  about t h e  p u r i t y  

of t h e  water  which c a r r i e s  away by-product wastes of paper- 

making. The t o t a l  problem of water  d i sposa l  can be c l a s s i -  

f i e d  f o r  o u r  purposes as t h e  problem of  pol lut ion.27 

Since the f i r s t  g r e a t  p ine  f e l l  s i g n a l l i n g  t h e  de- 

nuding o f  l a r g e  land  a r e a s  o f  o u r  f o r e s t  resource,  s i n c e  

t h e  f i r s t  indus t ry  sought an easy d i sposa l  of I t s  wastes 

by dumping them i n  t h e  nearby stream o r  r i v e r ,  and s ince  

urbaniza t ion ,  t h e  problem of  water p o l l u t i o n  has been pre- 

s e n t ,  u n t i l  today i t e  c o r r e c t i o n  i s  one of the  most d i f f i -  

c u l t  problems faced by c e r t a i n  i n d u s t r i e s  and a reas ,  among 

which i s  t h e  paper indus t ry  i n  t h i s  region. 

The problem of  water p o l l u t i o n  i s  v a s t ,  complex and 

spec ia l i zed ,  b u t  t h i s  study i s  concerned only w i t h  one 

aspec t  - t h e  economic problem of  po l lu t ion .  The problem 

of p o l l u t i o n  f o r  the  paper  indus t ry  i s  s i g n i f i c a n t  because 

of t h e  f i n a n c i a l  c o s t s  and pub l i c  r e s t r i c t i o n s  involved, 

and consequently, t h e i r  e f f e c t s  on l o c a t i o n  and growth o f  

t h e  industry.  

27 P o l l u t i o n  as defined i n  t h e  Wisconsin s t a t u t e s  inc ludes  
*contamination o r  rendering unclean o r  impure t h e  waters  
o f  t h e  s t a t e ,  o r  maklng t h e  same i n j u r i o u s  t o  pub l i c  
hea l th ,  harmful f o r  commercial or. r e c r e a t i o n a l  use, o r  
deleberioua t o  fish,  bird ,  animal o r  p l a n t  l i f e o .  



From t h e  pub l i c  ( o r  s o c i a l )  p o i n t  o f  view i n  t h e  Lake 

S t a t e s ,  p o l l u t i o n  i s  de t r imenta l  t o  f i s h ,  wi ld  l i f e  and 

scenfc  worth of t h e  publ ic  domain as we l l  as pub l i c  hea l th .  

Obviously, anything causing c e r t a i n  areas to be l e s s  a t t r a c -  

t i v e  than  they otherwise would be f o r  t o u r i s t s  and spor ts -  

men runs d i r e c t l y  i n t o  a vocal and i n f l u e n t i a l  t o u r i s t  and 

sportsmen pa t ron iz ing  group as we l l  as sportmenl s groups, 

such as Izaak Walton Leagues. This o p p o ~ i t i o n  and opposi- 

t i o n  a r i s i n g  from p r o t e c t o r s  of publ ic  h e a l t h  has now been 

c r y s t a l l i z e d  kn the form of l e g i s l a t i o n  and l e g i s l a t i v e  

agencies  designed t o  l e s s e n  and prevent  p o l l u t i o n  o f  pub- 

l i c  waters  of  t h e  Lake S ta tes .  Some l e g i s l a t i v e  o rde r s  

have been given t o  t h e  e f f e c t  t h a t  a p l a n t  e i t h e r  show 

evidence of  ma te r i a l ly  c u t t i n g  down on p o l l u t i o n  a t t r i b u t a -  

ble t o  I ts  opera t ions  wi th in  a c e r t a i n  pe r iod  of time o r  

cease  opera t ing  a l toge the r ;  t h i s  has r e s u l t e d  i n  r e s t r i c t e d  

opera t ions  i n  some ins tances .  

From t n e  economic po in t  of  view, p o l l u t e d  water  adds 

t o  the  c o s t  of us ing  water  i n  p a p e m k i n g  on two counts: 

as an output i n  the  form of by-product waste and as an 

i n p u t  i n  t h e  form of a raw mater ia l .  F i r s t ,  because of 

s o c i a l  pressures  mentioned above, t h e  problem o f  n e u t r a l i z -  

i ng  harmful e f f e c t s  of  i n d u s t r i a l  wastes involved I n  paper- 

making i s  proving t o  be extremely c o s t l y  i n  t e c h n i c a l  as 

well as research do l l a r s .  Second, d i r t y w  water  r ega rd lese  



of i t s  source, adds subs tan t ia l ly  t o  the  cos t  of papemak- 

i n g  because water must be %leann before using, 

Both soc ia l  and economfc elements present  themselves 

as b a r r i e r s  i n  the  economic locat ion and development of 

the  industry i n  t h i s  region, For example, a proposed new 

m i l l  would have t o  face (a), the  l e g i s l a t i v e  b a r r i e r  - 
proof that i t s  operations would not  contr ibute  t o  t he  pollu- 

t i o n  of any r i v e r ,  stream o r  public  bow of water and (b ) ,  

t h e  eoonoaic b a r r i e r  - t h a t  increased cos t s  involved i n  

waste elimination would tend t o  make i t s  operations too 

cost ly .  3. M. Conway, pres ident  of the  Sulphite  Pulp Manu- 

fac ture rs '  Research League, wri tes ,  i s  a conservative 

guess that t o t a l  outlay by the  industry t o  reduce a l l  

types of pulp and paper m i l l  po l lu t ion  i n  these two s t a t e s  

 isco cons in and Michigan] has now exceeded $15,000,000. 828 

And fu r ther ,  he est imates i n  Wisconsin alone, "To r i d .  . . 
~ u l p h i t e  pollution2G i s  c e r t a i n  t o  cos t  the  industry an 

unproductive investment of a t  l e a s t  # ~ ~ , O O O , O O O ,  and t h i s  

could conceivably reach higher.w3o 

28 J. Y. Conway, "eport f o r  1O5Zfl, Sulphite  Pulp Manu- 
fac ture rs '  Research League located a t  Appleton, Wisconsin. 

2G Wood sugars i n  sulphi te  l i q u o r  reduce the  diasolved 
oqygen content of the surface waters below normal, and 
t o  whatever extent  t h i s  occurs it impairs the  environ- 
ment f o r  aquat ic  l i f e .  

30. 5. H. Conway, 'Report f o r  1951*, Sulphite  Pulp Manu- 
fac ture rs '  Research League located a t  Appleton, Wisconsin. 



I n  the  South where the  sulphate pulping process pre- 

v a i l s ,  th i s  disposal  problem i s  not  so acute. I n  195031 

the re  were 35 sulph&te and only 1 aulphi te  m i l l  among 9 

southern s t a t e s ;  whereas, i n  the  Lake S ta tes  there  were 

2Q su lph i te  an8 only 10 sulphate aill8, Almost 40 percent 

of  the  sulphi te  pulp m i l l s  i n  the  U. S. a re  found i n  the  

Lake Region. The Hortheas t and Northwest produce predomi- 

nan t ly  aulphite  pulp also.  

Comparing w i t h  the  South on the  bas i s  of the  types 

of paper as well ae  the  types of pulp manufactured, the  

Lake Region must have cleaner water f o r  use on the  one 

hand, and i s  forced t o  expend grea t e r  e f f o r t  i n  elimlna- 

t i n g  the  harmful e f f e c t s  of cooking l i q u o r  wastes on the  

other ,  32 

It can be concluded, therefore,  t h a t  water as a pro- 

cess ing agent i n  the  production of paper has presented a 

growing problelil t o  t h i a  region'  a paper industry;  t h i a  i s  

t r u e  regardless of the  probable inter-regional  difference8 

of t h i s  problem, Tne problem i s a t  the  same time both 

social and economic and presents  i t s e l f  as a serious 

31 Lockroodls Directory. . . , 1850 , 2. o - c i t .  

32 I n  this regard, no study of  the regional comparisons 
of water cos t s  and enforcement control  i s  known t o  the  
author, and due to  the mope of such an invest igat ion,  
t h i s  aspect  of the  problem i a  not  d e a l t  w i t h .  



drawback i n  the  loca t ion  of new firms a s  well  as the  devel- 

opment of ex i s t ing  f i m s  i n  the  Lake States.  

C, The Water Problem and Land Use 

I n  regard t o  the  paper industry,  the water problem 

and the  use of land resources, especia l ly  the  f o r e s t  re- 

source, a r e  curiously connected and re la ted .  Unwise cut- 

t i n g  of  timber of ten  r e s u l t s  i n  water damage. This occurs 

when undue logging on a watershed causes erosion of the 

s o i l  which i n  tu rn  r e s u l t s  i n  sedimentation and b a c t e r i a l  

growth i n  waters which have t h e i r  source from t h i s  water- 

shed, This water damage makes paper manufacture more 

cogtly as we have seen. 

The pr inc ip le  damage to  watersheds occurred during 

t h e  era of lumbering. The clear-cut t ing p rac t i ce s  of  the 

lumbermen, the  f i r e s  they of ten  s t a r t e d  t o  c l e a r  the  land, 

and o the r  p rac t i ce s  added t o  the  burden of the  papermaker 

a t  a l a t e r  date. To understand precise ly  how land use and 

water a r e  interconnected, i t  i s  necessary to  consider t h e i r  

physical  re la t ionship ,  

Forests  Regulate Water Flow and Thus Water Pur i ty  

A f o r e s t  3.8 not  merely a ool lec t ion t r ee s ,  

i s  an in tegra ted  biological  community w i t h  specia l  climate, 

undergrowth, and. topsoi l .  *33 Forest land provides a good 

33 B. Frank and A. Netboy, Water, Land and People (New York, 
lQ50), p, 36. 



example of t h e  b e n e f i t s  of good p l a n t  cover on s o i l  and 

wa te r  condi t ions ,  I n  a d d i t i o n  t o  producing timber, forage 

and o t h e r  products,  f o r e s t s  a r e  r e g u l a t o r s  o f  water  flow, 

I n  some l o c a l i t i e s  t h i s  valuable  se rv ice  exceeds t h a t  of 

any o t h e r  product o r  service.  Extremely e s s e n t i a l  t o  water  

flow I s  t h e  water  s torage  capac i ty  o f  t h e  s o i l  which de- 

pends on poros i ty  o f  t h e  s o i l ,  The f l o o r  o f  a f o r e s t  i s  

an e x c e l l e n t  s t o r e r  of water  because i t  i s  highly porous, 

Poros i ty  i s  due t o  animal and i n s e c t  a c t i v i t y  found i n  or- 

ganic  l a y e r s  of  t h e  t o p s o i l ,  and tnls, i n  tu rn ,  i s  t h e  re- 

s u l t  of  decayed leaves ,  twigs,  p l a n t s ,  and o t h e r  matter ,  

When f o r e s t s  a r e  c u t  th is  t o p s o i l  l o s e s  i t s  poros i ty  due 

t o  sub jec t ion  d i r e c t l y  t o  r a i n ,  wind and sun which k i l l s  

t h e  animal and i n s e c t  a c t i v i t y  and consequently des t roys  

t h e  s o i l ' s  water-holding capaci ty .  This means the s o i l  

d e l i v e r s  far  more water  i n  a a h o r t e r  period of t ime t o  

streams and r i v e r s  a f t e r  a snow, thaw o r  r a i n  than  it 

would otherwise,  t a u s  causing f loods  o r  f l o o d  condi t ions  

as w e l l  as sedimentation and po l lu t ion .  

F i re ,  l ikewise ,  has  destroyed many watersheds. F i r e s  

were rather common i n  t h e  log@.ng days when some were 

s t a r t e d  by ca re lessness  while o t h e r s  were s t a r t e d  de l iber -  

a t e l y  i n  o r d e r  t o  c l ean  t h e  l a n d  o f  brush and res idue  of 

logging  operat ions.  F i re ,  furthermore,  des t roys  t h e  humus 

o r  organic  ma t t e r  o f  t h e  t o p s o i l ,  ' ~ r a c t i c a l l y  every 

burned a r e a  i s  a p o t e n t i a l  f lood o r  s i l t  source, and t o  
9 



t h e  e x t e n t  that a watershed has  been damaged by f i r e ,  so 

h a s  t h e  water  resource.  n 34 

Today t h e  farmer has  replaced t h e  lumberman as t h e  

unwi t t ing  c o n t r i b u t o r  t o  t h i s  water problem. Improper 

farming methods cause much watershed d e t e r i o r a t i o n ,  I m -  

p roper  c u l t i v a t i o n  no t  only inc reases  run-off by destroy- 

i n g  t h e  t o p s o i l ,  bu t  a l s o  adds m a t e r i a l l y  t o  water  pol lu-  

t i o n  and troublesome sedimentation problems. I n  some 

cases ,  l e g i s l a t i v e  a u t h o r i t i e s  a r e  t o  be blamed f o r  allow- 

i n g  c e r t a l n  a reas ,  I, e., s t r a t e g i c  watersheds, t o  be open 

f o r  homesteading and t imber cu t t ing .  A s  we have seen i n  the 

last chapter ,  nowever, l e g i s l a t o r s  have become aware of 

th i s  problem and many s t a t e s  now have laws which r e s t r i c t  

farming, logging, e t c .  i n  c e r t a i n  areas .  

As f o r e s t  l ands  a r e  r e p l a n t e d  and l and  use  i n  genera l  

i s  r a t i o n a l i z e d  i n  accordance w i t h  t he  t o t a l  problem of  

resource use, t h e  paper indus t ry  w i l l  be benefited, It 

w i l l  be benef i ted  n o t  only by an  increased  wood supply, 

b u t  a l s o  by an improved and c l e a n e r  flow of  water. 

34 E. N. Nunns, "OUT Water Resourcesn , TAPPI, XXXII 
( ~ u g u s t ,  1949), 26A. 



Section V. Conclusion 

It i s  d i f f i c u l t  t o  assess  how possible changes i n  

t rade  r e s t r i c t i o n s  and the increased cos t s  of water use 

w i l l  a f f e c t  the r e l a t i v e  posi t ion of the Lake States  

paper industry. 

Apparently the sulphite pal lut ion problem i n  the  

Lake Regiom can evsntually be solved, but not without 

Sncur2ing subetant ia l  coets. J, M. Conway wrote, nWe 

now can report  f o r  the f i rs t  time tha t  i n  1952 . . . 
m i l l s  made tangible advances f a r  beyond the laborator ies  

and p i l o t  p lants ,  and that the  industry ia taking fim 

s teps  toward long- term solution of t h i s  d i f f i c u l t  problex~!!fl 35 

He po in ts  out  however, that \ . . It  is  safe t o  assume 

t h a t  p lan t  and equipment t o  provide reasonably thorough 

year-round reduction of pol lut ion by any of the processes 

which now look most promising w i l l  require any average- 

s i z e  Wisconsin o r  HBichigaa m i l l  t o  make an unproductive 

investment of between #1,500,000 and $3,000,000. 136 

I n  regard t o  the extent which increased Canadian 

oompetition would presumably r e s u l t  if U. S. t a r i f f  

du t ies  on paper imports were reduced, one can only specu- 

l a t e .  The decline of the U. S. newsprint industry a f t e r  

du t ies  on newsprint 

55 Report f o r  1952, 

36 Report for 1951, 

were taken of f  i n  1913 i s  a special  



case, The large-scale nature of Canadian manufacture, 

the  a v a i l a b i l i t y  of a cheap supply of wood and power, 

the  nature of newsprint manufacture, along with cer ta in  

conditions i n  the United Sta tes ,  a l l  were fac tors  which 

l e n t  themselves to  the ease w i t h  which t h i s  induatrg 

s h i f t e d  to  Canada, That the manufacture of o ther  types 

of  paper would s h i f t  t o  Canada i f  U, S. dut ies  were 

taken off  cannot be assumed, There a r e  ce r t a in  advan- 

tages which Lake S ta tes  m i l l s  enjoy f o r  example, which 

could not  be eas i ly  overcome by Canadian manufacturers, 

(1) The t rmspor t a t lon  advantage which Lake Statere mi l l s  

have w i t h  regpect t o  the  la rge  midwestern (2)  

Many paper mills in the  Lake S ta tes  a re  su i ted  to  handle 

small, specia l  orders of paper. Canadian m i l l s  a r e  

cha rac t e r i s t i ca l ly  deaigned 8Sr large-scale, mass production 

of  cheaper grades of paper and therefore am not well- 

adapted f o r  f i l l i n g  these types of orders. (3 )  Further- 

more, the American producers have a ce r t a in  # fee l%r  

knowledge of the market which i s  of ten d i f f i c u l t  f o r  

foreign produoers to  gat;  this i s  par t icu la r ly  t rue  i n  

3 7 ~ u r t h e r  t ranspor ta t ion advantages e x i s t  as the  r e s u l t  of 
car-pool arrangements, such as the one created by the 
Wisconsin Paper Group. By pooling what would otherwise 
be lese-than-carload allotments,  the various members of 
t h i s  paper group obtain several  advantages, (1) A cost  
saving by being able t o  ship i n  fu l l -car  allotments, 
(2)  A comprehenslee coverage of  the  midwest markets a s  
well  as many of the la rge  markets elsewhere, ( 3 )  A 
saving i n  storage cos t s  by the produoers as well as 
the wholesalers, This saving r e s u l t s  from the  a b i l i t y  
t o  f i l l  orders promptly and without delays i n  shipment, 



the specialty and high-grade paper markets. (4 )  Finally, 

the! American entrepreneur has an advantage in  knowledge 

and l ega l  patents i n  the production of m a n y  of the 

special1 zed and quality papere. These faotors, presum- 

ably, would a t  least elow any movement of the American 

paper industry to  Canada i f  U. S. duties are lowered 

o r  taken off. 



PART V 

fiWdN&m AND CONCLUSION 



CHAPTER V I I  

SUMMARY AND CONCLUSION 

An analys ie  of pager manufacturing can l a rge ly  be 

made by studying the influences of three fac tore  - water, 

r a w  mater ia ls  and markets - upon the  indus t ry ' s  loca t ion  

and development. Recording the  h i s t o r i c a l  in te rp lay  of 

these  fac tors  on the  locat ion and development of the  paper 

indust ry  i n  the Lake Sta tes  region summarizes broadly the 

nature  of this study. 

Although the  paper industry was es tabl ished i n  t h i s  

region as p a r t  of a more general pa t t e rn  o f  development, 

i t s  geographical configerat ion was determined primari ly 

by the  loca t ion  of water su i t ab l e  f o r  generat ing power. 

Markets and r a w  mater ia ls  were much l e s s  con t ro l l ing  fac- 

t o r s  on ear ly  locat ion.  Over the  course of time, however, 

these  l a t t e r  f ac to r s  came i n t o  aupreme prominence i n  regard 
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t o  indus t ry  loca t ion ,  whereas water power l o s t  pract ical ly  

all of i t s  e a r l i e r  inf luence;  steam replaced water  as t h e  

p r i n c i p l e  source of  power. By employing steam s e v e r a l  

l i m i t a t i o n s  involving t h e  use  of  water power were overcome: 

(1) The amount o f  energy capable of being generated at a 

darnsite i s  l imi ted ,  while t h e r e  i s  no such phys ica l  limita- 

t i o n  when steam i s  used. (2 )  The proper  a p p l i c a t i o n  and 

c o n t r o l  of power could no t  be achieved w i t h  water  power 

genera ted  by water  wheels as it was before  1890, and (3)  

t h e  s t r i c t  l o c a t i o n a l  bounds plaoed upon t h e  u s e r s  of water  

power were overcome. 

Due t o  t h e  ubiqui ty  of  water resources,  the  require-  

ment of l a r g e  q u a n t i t i e s  o f  water  f o r  process ing  paper  has 

never  exe r t ed  a strong inf luence  on p l a n t  loca t ion .  On t h e  

o t h e r  hand, t h e  p u r i t y  of water has  become inc reas ing ly  i m -  

portant. Rela t ive  t o  the  South and Rorthwest, the Lake 

Region s u f f e r s  t h e  hardsnips of needing c l e a n e r  water  f o r  

the h igher  grades of paper manufactured, and of having a 

l a r g e r  number of m i l l s  causing s u l p h i t e  po l lu t ion ,  The 

g r e a t e s t  of t h e  problems of p o l l u t i o n  a t t r i b u t a b l e  t o  paper  

manufacture comes from t h e  d i sposa l  of  spent  s u l p h i t e  cook- 

i n g  l iquors .  Although t h e  t e c h n i c a l  d i f f i c u l t i e s  of  this 

problem w i l l  undoubtedly be solved, t h e  est imated c o s t  w i l l  

be high t o  Lake S t a t e s  mills, For determining present-day 

l o c a t i o n  of  paper  m i l l s ,  t h e  requirements involving t h e  use  



and d i sposa l  o f  processing water  were ranked t h i r d  i n  i m -  

portance,  behind raw m a t e r i a l s  and markets, by a group o f  

paper  company o f f i c i a 1 s . l  Water power was r a t e d  l e a s t  

important.  For c o n t r a s t  t h e s e  same company o f f i c i a l s  

were asked t o  r a t e  t h e  f a c t o r s  which were most important 

i n  the i n i t i a l  location of  t h e i r  firms,2 Ten r a t e d  water 

power as most important. Process ing  water  was r a t e d  one 

o f  t h e  l e a s t  important f ac to r s .  

Perhaps the most i n t e r e s t i n g  aspec t  of  t h i s  study 

has t o  do w i t h  t h e  change which took p lace  i n  t h e  r a w  ma- 

t e r i a l s  used i n  papermaking, and espec ia l ly  how t h i s  change 

benef i t ed  t a e  Lake S t a t e s  industry.  

The r e s u l t s  o f  a survey of company o f f i c i a l s  of e ighteen  
paper m i l l s  i n  t h e  Fox River Valley, The fol lowing raging8 
were given t o  t h e  d l rec t ive :  #Rank i n  importance t h e  fac- 
t o r s  you would cons ider  most important f o r  l o c a t i n g  your  
type of  paper  m i l l  today. 

Fao t o  rs 
Rat ing 

1st - - 2nd 
Market 14 1 
Water, processing 6 
Rax mate r i a l  3 6 
Water power - 1 

18 

Factors  ranked i n  importance f o r  t h e  i n i t i a l  l o c a t i o n  of  - 
eighteen paper firms- i n  t h e  Fox Valley. 

Rating 
Factors  1st - - 2nd 

Water powera 10 
Xarke t- 4 6 
RAW mate r i a l  2 5 
Water, process ing  1 
Free l a n d s i t e  1 
Shipping f a c i l i t i  e s  - 1 

18 

a Four o f f i c i a l s  n o t  l i s t i n g  water  power f i r s t  were of 
m i l l s  established a f t e r  1890. 



The subs t i tu t ion  of wood f o r  rags and straw i n  making 

paper was a grea t  boon to the  Lake S ta tes  paper industry 

as well  as the  industry general ly a f t e r  1890. Unt i l  t h i s  

time, rags  and straw were the  p r inc ip le  raw materials .  

Therefore, t h a t  paper m i l l s  located and grew within the  

Lake Region p r i o r  t o  1890, was not  because of the  availa- 

b i l i t y  of  the  region's  wood supply, That a paper indust ry  

es tabl ished i t s e l f  during the 1834-1890 period i n  t h i s  re- 

gion and t h a t  t h i s  region contained abundant wood resources 

a r e  two disassociated circumstances. On the  o the r  hand, 

indust ry  growth since 1890 has been d i r ec t ly  associa ted 

with the  region's  wood supply. It can be regarded la rge ly  

a s  accident,  therefore ,  t h a t  pre-1890 paper m i l l s  o f  the  

Lake Region l a t e r  found themselves to  be faxorably located 

with respect  t o  a p l e n t i f u l  supply of the new raw mater ia l  - 
wood, To put it d i f f e r en t ly ,  i f  the Lake S ta tes  had been 

as barren of f o r e s t s  a s  Kansas, o the r  things the  same, it 

i e  very probable t h a t  a paper industry would have s t a r t e d  

i n  much the  same way, but  it i s  almost ce r t a in  it could not  

have grown without the  a v a i l a b i l i t y  of wood.3 

I n  t h i s  regard, paper p r o d ~ c t i o n  i n  Ohio, where the  
industry began e a r l i e r  (1807) than i n  the  Lake S t a t e s  
bu t  where f o r e s t s  a r e  l a rge ly  lacking, increased on 
tne  bas i s  of  value only about s i x  times during the  
1890-1919 period, whereas Lake Sta t e s  production in- 
creased about nineteen times. Source: U. S. Bureau 
of Census, Manufactures. 



Whereas value of  Lake Sta t e s  production increased 

about nineteen times i n  t h e  1890-1919 period, the  19191. 

1947 per iod showed a growth of only about t h r ee  times. 

This  decl ine i n  the  r a t e  of growth of Lake States m i l l s  

eame during a period when the competition of two relative- 

l y  new paper-producing regions began to be felt. 

The South, and t o  a l e s s e r  extent  the Northwest, 

have s ince  1919 es tabl ished themselves as major paper- 

producing regions. I n  the period between 1925 and 1847, 
4 - the  South, whose competition the  Lake Sta t e s  have most 

t o  fea r ,  increased i t s  volume of production seventeen 

times while the  Lake S ta tes  increased i t s  production 

f i v e  times.5 I n  1025 the  South mas producing about three  

percent  of the  nat ion 's  paper and paperboard, but  i n  1947, 

twenty-four percent. The Northwest produced about five 

percent  of the na t ion fa  paper i n  1925 and e ight  percent i n  

1947.' The success of these two regions has been sue 

l a rge ly  t o  the  a v a i l a b i l i t y  of r e l a t i v e l y  cheap and abun- 

dant wood resources and therefore  lower cos t s  of production, 

As ye t ,  however, the  South and Northwest a r e  not competing 

ser iously ,  except i n  a few l i n e s ,  with the  higher qua l i ty  

* La., N. C., 8.  C. ,  Ala., Ark., Tex., Ga., Fla., Va. 

The S t a t i s t i c s  Paper, z. u., pp. 22, 23. - 
Ibid.  
-.II-- 



products  o f  t h e  Lake S ta tes .  But paper-producing a r e a s  

have upgraded t h e i r  manufacture over  t h e  course of  time, 

and consequently, it i s  l i k e l y  that t h e  South and Northwest 

w i l l  one day compete on a l a r g e r  s c a l e  w i t h  t h e  Lake S t a t e s ,  

I f  and when th is  occurs ,  i t  w i l l  be extremely important 

t h a t  the mllls i n  t h e  Lake Region be produoing a t  c o s t s  com- 

pa rab le  w i t h  m i l l s  i n  these  o t h e r  a reas ;  i t  i s  i n  t h i s  re- 

gard that  wood c o s t s  a r e  dec i s ive  f o r  t h e  fu tu re  growth o f  

t h e  Lake S t a t e s  industry.  

A t  p resen t  the condi t ion  of  woo& resources  i n  t h e  

Lake S t a t e @  i s  unfavorable both  with r e spec t  t o  the needs 

of  the  region ' s  paper  indus t ry  and i n  comparison w i t h  

wood c o s t s  of  t h e  South and Northwest, Too much aspen 

and too  l i t t l e  spruce and fir i s  found i n  t h e  Lake Region. 

Furthermore, c u t t i n g  d ra in  i s  t ak ing  too much spruce and 

f i r  i n  r e l a t i o n  t o  al lowable dra in .  W h a t  i s  more, much 

o f  t h e  land which was o r i g i n a l l y  covered with f o r e s t s  and 

3.9 n a t u r a l l y  f i t t e d  t o  grow f o r e s t s ,  i a  c u r r e n t l y  unpro- 

duc t ive  and i n  many cases  a pub l i c  burden. The p o a s i b i l i t y  

that pulpwood supp l i e s  from Canada w i l l  be c u t  o f f  by 1957 

i s  an a d d i t i o n a l  problem f o r  Lake S t a t e s  mills, I n  1947 

about  twenty-six percent  of t o t a l  r e c e i p t s  of  pulpwood by 

Lake S t a t e s  mills came from Canada, There i s  l i t t l e  hope 

i n  t h e  short-run that Canadian supp l i e s  can be replaced  

without  inc reas ing  wood coats ,  
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To a l a r g e  extent ,  however, these  unfavorable condi- 

t i o n s  can be overcome i n  t h e  long-run. Forestry exper t s  

b e l i e v e  that w i t h  proper  f o r e s t  management and increased  

plan%fng, the region can supply its f u t u r e  pulpwood needs 

on a sus ta ined  b a s i a  by t h e  y e a r  2020, Much i s  be ing  done 

t o  meet t h i s  goal ,  

The importance o f  markets i n  ea r ly  l o c a t i o n  of paper  

m i l l s  w a s  considerable ,  bu t  on t h e  whole, l e s s  than water  

power, The a b i l i t y  t o  reach  t h e  l a r g e s t  markets by navi- 

gable  r i v e r s  and l a k e s  allowe4 more geograpnical leeway 

i n  l o c a t i n g  firms than d i d  t h e  need f o r  power which re- 

s t r i c t e d  the firm t o  a s i t e  ad jacen t  t o  f a l l i n g  water, 

W h a t  i s  more, expanding markets were a s t imulant  whereas 

wa te r  power was a d e t e r r e n t  t o  indus t ry  growth i n  the  

l a t t e r  p a r t  o f  t h i s  early period,  

Today the  l o c a t i o n  o f  paper  m i l l s  w i t h  r e s p e c t  t o  

markets i s  important as regards t h e i r  a b i l i t y  t o  compete 

successfu l ly .  Lake S t a t e s  m i l l s  a r e  very favorably s i tu*  

t e d  t o  a l a r g e  paper  market. Since 1860, they have been 

w i t h i n  a p o t e n t i a l  market a r e a  comprising about t h i r t y  

pe rcen t  o f  t h e  n a t i o n f  s populat ion,7 a market wnich they 

7 Tota l  populat ion of  North Ce t r a l  S ta tesa  as pe rcen t  of 
U, S, populat ion,  1860-1950, 6 

Date 1860 1890 1920 1940 1950 

Percent  of  U.S. 29 36 32 30 29 

a Includes:  Ohio, Ind., Ill., Yich., Pinn., Wis., Iowa, 
No., N. D., S, D., Neb., Kan. 

Source: S t a t i s t i c a l  Abst rac t  of g United S t a t e s ,  P53. - 



were ab le  t o  c u l t i v a t e  more in tens ively  as t ranspor ta t ion  

f a c i l i t i e s  improved a f t e r  the  Civ i l  War, A sample of the  

extent  t o  which Lake S ta tes  m i l l s  cu l t i va t e  t h i a  vas t  

Midwestern market today i s  indicated by o f f i c i a l e  of Fox 

Valley paper mi l lae8 Company exe mt ives  of fourteen out  

o f  eighteen paper mills stated that ove r  one-half of t h e i r  

t o t a l  annual s a l e s  i s  i n  the  Midwest. 

The l a r g e s t  U. S. paper markets a r e  located i n  the  

tiorth cen t r a l  and northeastern s ta tes .  - Lake S ta tes  m i l l s ,  

consequently, have a decided advantage over the  Nortnwest 

and a slight advantage over the  South with respect  to  

t h e i r  posi t ion to  these markets. Furthermore, the  rapid  

growth i n  population on the  west coast  tende t o  a v e r t  

some of the po ten t i a l  competition of that a r ea ' s  paper 

products from t he  Mldwestern and Eastern r n a r k e t ~ . ~  It 

would appear t h a t  f o r  t h e  i nde f in i t e  fu ture  the  paper m i l l s  

Percent of t o t a l  annual sa les  of eighteen Fox Valley 
paper m i l l s  i n  Midwestern United States.  

Percent No. of  m i l l s  
Over 905 i n  Midwest 6 
Over 74$, l e s s  than 90$ 3 
Over 499, l e s s  than ?5$ 5 
Over 29%, l e s s  than 5& 2 

m e  west coast  (Cal i fornia ,  Oregon and Washington) has 
increased i t s  percent  of t o t a l  U. S. population from 
about 3.2 percent i n  1900, t o  9.5 percent i n  1850. See: 
The S t a t i s t i c a l  Abstract of the United S ta tes ,  1953, - - 



i n  t h e  Lake Region w i l l  be as favorably loca ted  t o  t h e  

l a r g e  paper markets as any o t h e r  major paper-producing 

region ,  This conclusion i s  i n  p a r t  confirmed by o f f i c i a l s  

o f  s i x t e e n  paper  firms i n  t h e  Fox Valley i n  t h e i r  r e p l i e s  

t o  t he  question: #If you could move your concern without 

i n c u r r i n g  any c o s t s ,  where would you move l t ? q i n e  o f f i -  

c ia ls  be l ieved they would remain i n  p r a c t i c a l l y  t h e  same 

l o c a t i o n ,  four  thought they would move c l o s e r  t o  t h e i r  

markets, t h ree  c l o s e r  t o  t h e i r  raw mate r i a l  supply. Con- 

s i d e r i n g  only  t h e  market f a c t o r ,  i t  seems s a f e  t o  presume 

t h a t  o f f i c i a l s  of Lake S t a t e s  m i l l s  need have l i t t l e  con- 

cern f o r  t h e i r  geograph%cal loca t ion .  

Although no at tempt  i s  made t o  f o r e c a s t ,  t h e  ffnd- 

i n g s  of this study i n d i c a t e  t h a t  a t  l e a s t  four  f a c t o r s  

w i l l  be important i n  determining the  f u t u r e  of t h e  Lake 

S t a t e s  paper  industry.  Tnese f a c t o r s  a r e  ranked as t o  

t h e i r  importance i n  the i n d u s t r y ' s  fu ture .  F i r s t ,  and 

unquestionably t h e  most important f a c t o r  i s  wood supply, 

The dec i s ive  quest ion i s ,  * C a n  t h e  Lake S t a t e s  supply 

t h e i r  own wood needs a t  p r i c e s  competit ive with those of 

t h e  South and N ~ r t h w e s t ? ~  The answer i s  they can, b u t  

n o t  f o r  many years .  How the  Lake S t a t e s  w i l l  f a r e  i n  t h e  

i n t e r i m  period, therefore,  would seem t o  depend l a r g e l y  on 

t h e  s e v e r i t y  o f  product competit ion they w i l l  face.  Other 

t h i n g s  the same, i f  production in the South and Northwest 

remains p r imar i ly  i n  the  lower q u a l i t y  products, Lake 



S t a t e s  production should remain about as p r o f i t a b l e  as 

i n  t h e  1919-1947 period. If, however, t h e s e  o t h e r  regione 

should e n t e r  i n t o  production of h igher  q u a l i t y  products,  

tney would probably o f f e r  a se r ious  t h r e a t  t o  the  competi- 

t i v e  p o s i t i o n  of  t h e  Lake S t a t e s  u n t i l  t h e  l a t t e r  a r e  i n  a 

p o s i t i o n  t o  lower t h e i r  wood cos t s .  

Markets a r e  next  i n  importance - t h e i r  s i z e  and loca- 

t ion .  Both the  s i z e  and l o c a t i o n  of  paper  markets appear  

h igh ly  favorable  t o  t h e  Lake Region's paper indus t ry .  Of  

t h e  f a c t o r s  considered here,  t h e  market f a c t o r  appears t o  

be the  most favorable  f o r  t h e  Lake Sta tes .  Of course,  t h e  

e x t e n t  t o  which t n e  Lake S t a t e s  w i l l  c u l t i v a t e  these  mar- 

k e t s  w i l l  depend on o t h e r  f a c t o r s  such as t o t a l  demand f o r  

paper  which have n o t  been considered. 

Third i n  Importance i s  t h e  p o s s i b i l i t y  t h a t  Canada 

w i l l  shu t  o f f  wood supp l i e s  by 1957. This i s  a se r ious  

problem f o r  Lake S t a t e s  m i l l s ,  f o r  a l though wood can be 

g o t  elsewhere, undoubtedly h i g h e r  manufacturing c o s t s  and 

perhaps r e s t r i c t ed i  output  would r e s u l t .  To t h e  e x t e n t  

wood c o s t s  are increased  i n  r e l a t i o n  t o  o t h e r  paper- 

producing areas ,  t h e  competf t f  ve p o s i t i o n  o f  Lake S t a t e s  

m i l l s  w i l l  be Jeopardized. Immediate a t t e n t i o n  t o  supply- 

i n g  more of  the wood needs wi tn in  t h e  r eg ion  w i l l  provide 

t h e  basis for a long-run s o l u t i o n  of  t h i s  problem. 

The f i n a l  f a c t o r  i s  t h e  p o l l u t i o n  problem. Aside 

from knowing that  r e l a t i v e  c o s t s  of p o l l u t l o n  c o n t r o l  



will be higher in the Lake S t a t e s  than  i n  most areas, it 

is impossible to know how much higher t hese  c o s t s  w i l l  be 

or t h e i r  effect on the competitiveness of t h e  Lake S t a t e s  

m i l l s ,  In r e l a t i o n  t o  t h e  other factors, however, this 

one seems l e a s t  important. 
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The following l i s t  r ep resen t s  those ind iv idua l s  

whose names appeared on the  o r i g i n a l  incorpora t ing  docu- 

ments of  paper  f i rms  es t ab l i shed  i n  t h e  Fox River Valley 

i n  Wisconsin before  1890. These Ind lv idua l s  have been 

termed @pioneersn f o r  t h e  purposes of  t h i s  sectdon o f  

t h e  study. 

The research  procedure f o r  t h i a  Fox River study 

was f irst ,  t o  make a l i s t  of  a l l  t h e  companies and o r i -  

g i n a l  incorpora tors  o r  p a r t n e r s  of those companies estab- 

l i s h e d  before 1800. Second, a l l  p e r t i n e n t  i n f o m a t i o n  

found was t abu la ted  f o r  each of  these  ind iv idua l s  and 

companies. I n  t h i s  search information, h i s t o r i c a l  so- 

c i e t i e s ;  ind iv idua l  company docwnents and records;  state,  

county, and c i t y  h i s t o r i e s  and biographies;  newspapers 

and p e r i o d i c a l s ;  dea th  c e r t i f i c a t e s ;  and bank l edgers  

were atudied. Numerous pereonal  in terv iews were made, 

b u t  it was found that ind iv idua l s '  aemories, even though 

e x c e l l e n t ,  added l i t t l e  t o  what could be go t  from w r i t t e n  

records.  

It should be noted, t h a t  many of  these  people l i s t e d  

below were no t  npioneer papermakerst' i n  t h e  sense t h a t  

they made some notable  con t r ibu t ion  t o  t h e  development 

of paper  manufacture i n  the Valley. For reasons obscured 

by time, many, I t  i s  almost c e r t a i n ,  con t r ibu ted  r a t h e r  
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nominal amounts of c a p i t a l  o r  t a l e n t ,  y e t  t h e i r  names 

appeared as founders, and as ide  from t h i s ,  they have 

not  been heard of  since i n  the  f i e l d  of papermaking. 

Some evidence was found to show t h a t  a person was some- 

times made a co-founder i f  he brought a p a r t i c u l a r  s k i l l  

t o  the  enterpr ise  even though h i s  f i nanc i a l  r i s k  o r  entre- 

preneurship may have been small o r  no thing. Consequently, 

the re  a r e  several  people about whom no in foma t ion  was 

found, These names a r e  included i n  the  l i s t  i n  view of 

the  p o s s i b i l i t y  t h a t  t h e i r  contr ibutions were s ign i f i can t  

but  overlooked by the author. 

About those men who were outstanding i n  t h e  paper 

industry i n  the Fox Valley and who were the  nmoving 

sp l~ i t -d  p r inc ip le  venturers ,  a grea t  deal  of infor-  

mation was found, This sect ion of the  study would not  

be meaningless i f  only these individuals  were included. 

A l i s t  of incorporators of paper firms 
es tabl ished i n  the Fox River Valley before 1890, 

Name - 
*Ames, G. 

Company 

Ames Woodpulp Co. 

*Babcock, Havilah Kimberly-Clark 

Bowen, A. D, Ames Ioodpulp Cob 

Brown, S, M. Winnebago Paper Co, 

+Clark, Charles B. Kimberly-Clark 
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Clark,  W. A. 

Cobb, Nathan 

"Cook, Samuel A, 

*Davis, John R., Sr. 

"Ford, John R, 

+Frambach, Col. H. A. 

+Freeman, H. G. 

*Gilbert ,  W i l l i a m  

*Hastings, A. M. 

*Hewitt , Henry, Jr. 

+ H e w i t t ,  W. P. 

*Hooper, Moses 

Howard, Charles B. 

*Hyde, D. &I. 

Jamison, John 

+Kimberly, John A. 

WcMillan,  R. 

*McNaughton, John 

Neman, C. 

Parkhurst ,  A. G. 

*Patton, A. W. 

* P r i e s t ,  A. W. 

*Richmond, C. P. 

*Richmond, G. N, 

Valley Pulp and Paper Co. 

Neenah Paper M i l l  

Menasha Paper Go. 

Winnebago Paper Co. 

Vinnebago Paper  Go. 

Eagle Paper M i l l  

Fox River Flour  & Paper Co. 

G i l b e r t  Paper Co. 

Ames Woodpulp Co. 

Outagamie Paper & Pulp Co. 

Outagamie Paper & Pulp Co. 

Neenah Paper Co. 

I s l a n d  Paper Go. 

Valley Pulp & Paper Co. 

Neenah Paper Co. 

Kimberly-Clark 

Fox River F lour  8c Paper Co. 

Pa t ton  Paper Co. 

Winnebago Paper Co. 

Valley Pulp & Paper Co. 

P a t t e n  Paper Co, 

Outagamie Paper & Pulp Co. 

Richmond M i l l  

Richmond Mi11 
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*Richmond, N. 

Robinson, D r ,  N. S. 

*Rogers, H. 3, 

*Russell ,  F. T. 

S e m i s ,  Mrs. E, A. 

Servis ,  C. H. 

+ Shattuck, Frank 

* Sherry, Henry 

Shoemaker, H i r a m  

+Spaulding, G. W. 

+Smith, Edward 

*Smith, H i r a m  

* Strrtnge , John 

*Thilmany , Oscar 

+Warnbold, S. K, 

Wharton, W. G. 

+Whiting, George 

+Whoston, J, H. 

*Van Nortwlck, Jonn S. 

*Van Nortwick, William Id. 

*Van Ostrand, D. C, 

Richmond M i l l  

Neenah Paper M i l l  

Ames Woodpulp Co, 

Neenah Paper  Co. 

Winnebago Paper Co, 

Winnebago Paper Co, 

Kimberly-Clark 

Neenah Paper Co. 

Winnebago Paper Co. 

Fox River Flour & Paper Co. 

Neenah Paper M i l l  

Neenah Paper Mill 

John Strange Paper Co. 

Thilrnany Paper Co, 

Fox River F lour  8c Paper Co, 

Fox River Flour  & Paper Co. 

Waiting Paper Co. 

Fox River F lour  & Paper Co. 

Combined Locks Paper Co. 

Combined Locks Paper Co, 

Ne enah Paper M i l l  

* Included i n  t h e  compilation of Table 2-3. 
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A l i s t  of paper  companies e s t a b l i s h e d  
i n  t h e  Fox River Valley before  1890. 

Name of cornsaw 
Ames Woodpulp Co. 

Combined Locks Paper Co. 

Eagle Paper M i l l  

Fox River  F lour  8: Paper M i l l  

G i l b e r t  and Whiting Paper Co. 

I s l and  Paper Co. 

John Strange Paper Co. 

Kimberly-Clark Paper Co. 

Menasha Strawboard Paper Go. 

Neenah Paper M i l l  

The Old Red Neenah H i l l w  

Outagamie Paper and Pulp M i l l  

P a t t e n  Pzper Co. 

Richmond Paper N i l 1  

Thilmany Pulp and Paper Co . 
Valley Pulp and Paper Co. 

Western Vood Pulp Go. 

Winnebago Paper N i l 1  

Date e s t ab l i shed  
1873 
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The amount of c a p i t a l  used to  s t a r t  nine 
paper m i l l s  i n  the  Fox 

Name of company 

Ames Woodpulp Co. 

Atlas Paper M i l l  

Gi lber t  Paper Co . 
Kimberly-Clark 

Neenah Paper Go. 

nOld Red Meenah M i l l H  

John Strange Paper Co. 

Thilmany Pulp and Paper Co. 

Geo. A. Whiting Paper Go. 

River Valley before 1 8 9 0 . ~  

Date 
es tabl ished 

S ta r t i ng  
Capital  

$20,000 

125,000 

100,000 

30,000 

75,000 

10,000 

100,000 

l5O,OOO 

62,000 

&$ource: From the  records of individual  companies and from 
Sta te ,  county, general and personal h i s to r i e s .  
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Newsprint Paper: No. of firms; United S t a t e s  production, consumption and imports, 
1913 t o  1 ~ 4 9 . ~  (quant i ty  i n  thousand of tons)  

Year 
1913 
1914 
1915 
1916 
1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
19m 
1935 
1940 
1945 
1949 

No.of 
firms 
65 

38 

13 

Apparent U . 8 .  : 
quantity 

1305 
1313 
1239 
1315 
1359 
1260 
1324 
1512 
1237 
1448 
1521 
1481 
1563 
1687 
1517 
1726 
948 

1056 
725 
927 

ro duc t ion 
4I)  of cons. 

93.1 

Impor 
quanti  tz 

147 
278 
333 
439 
492 
602 
628 
731 
792 

1029 
1308 
1359 
1448 
1851 
1987 
2280 
2383 
2763 
2669 
4640 

s f o r  con 
6 of cons, - -  

1 0 . r  
18.0 
22.1 
26.0 
27.7 
34.4 
34.1 
33.3 
39.4 
42.0 
46.5 
48.1 
48.5 
52.6 
5609 
65.2 
72.0 
73.2 
79.6 
84.1 

4& of cons. 
imported fr: 
canadab 

10 

a ~ o u r c e :  U. S. Tariff  Comm., a Wewaprinta , War Changes i n  Induatrg Series (Revised, 
1951), Report No. 22, pp. 20-21. 

b ~ o u r c e :  aNewsprint Reviews, Pulp and Paper, XXVI ( Ju ly  1, 1952), 162. 
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Colleges and Universities : Years attended and degrees ...................................... 
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