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CHAPTER I

INTRODUCTION

Section I. Why Study a Regional Industry?

For at least two decades economlc studies on a re-
glonal basis in the United States have become somewhat 2
vogue for economic investigations. This has come about
because a reglonal investligation is one of the better
ways - in fact in some instances the only way - to study
economic growth. Economle growth has taken on added slg-
nificance for students since the concept of economic ma-
turity and its consequential effect upon income and em-
ployment became the subtject of much discusslon in the
1930's. Correlative to many of the aspects of economic
growth 1s the analysis of location of industry, the im-
portance of which has been noted by E. M. Hoover's excel-

lent book, Location of Economic Activity.l To answer,

1 g, M. Hoover, Location of Economic Activity (New York, 1948)




therefore, some of the questions which arise in an investi-
gation of problems of economic growth and industry location,
1t seems necessary, as part of the analysls, to make empiri-
cal studies of actual industries. These industries, fur-
thermore, are often naturally divided along and studied by

economic regions.

Section II. [The Lake States Region Defined

The study of a region can take a variety of forms
depending upon the particular field and nature of the
inquiry. Furthermore economlc regionalism, which 1s 1t-
self a speclal type of study, can be approached in numer-
ous ways. Although a regional analysls need not follow
the boundaries of a politlcal subdivision or subdivisions,
thls lnvestlgation is a regional study of an industry
which naturally follows the political borders surrounding
three states - Minnesota, Wisconsin and Michigan. In eco-
nomic literature these three states are often referred to
as the Lake States.

Historically the paper industry developed in thig
reglon 1n such a manner as to make the industry structur-
ally and economlcally separate from areas surrounding it.
On the region's northern and eastern boundaries, the Great
Lakes and the U. S. - Canadian border provide the separa-
ting factor. On the regilon's western and southern borders,
wood supply 1s the definitive factor. The Lake Central
area (Illinois, Indilana, Ohio) on the Southern border,



which could concelvably be included in the Lake States
reglon by its geographic position, 1is distinct by its
lack of wood and the nature of the paper industry which
is found there.

What 1s more, government bureaus, such as the census
bureau and forestry division of the Department of Agri-
culture, and other agencles and other students have dealt
with, collected data on and studied the Lake States area
a8 i1t 1s defined here.

Section III. The Thesls

It is hoped that this investigation will make a sig-
nificant contrlibution to the knowledge of the economic
development and location of the paper industry in the Lake
States. Although a strong thread of locatlonal analysis
can be traced throughout this investigation, the main
stress ls placed on the factors and conditions affecting
the growth and development of the industry. It 1ls assumed
the treatment of the growth and change of an industry in
a region, when combined with consideration of the forces
thét have impinged upon it during its various phases of
deveiopment, 1s a valld and possibly superior way of find-
ing out what factors determine an industry's location.

The growth of an industry lmplies adjustment and
rationalization of that industry to a configeration of
forces which act and react upon it. In a "static" en-

vironment or an environment in whilch change 1s secular,



an industry can theoretlecally adjust in time so it is
perfectly rationallzed with its environment and optimum
with respect to 1ts poslition in this environment; change
and growth are not dominant characteristics. In this en-
vironment also 1t is llkely that the factors which were
instrumental in the initial locatlion of the industry will
remain as relatively important over time as they were
originally.

However, in our modern economy change is the rule
rather than the exception. And the position of an indus-
try in its economlc environment may be optimum in its in-
ception but later non-optimum. This means an industry
must continuously adapt and re-adept its position in ac-
cordance with changed conditlons.

The degree to whleh an industry can adjust to change
depends upon a large number of factors. A street corner
shoe-ghine boy can adjust to a changed market configera-
tion more easlly than a steel mill. On the other hand,
the steel company might be better able to mold the market
forces to 1its advantage than the shoe-shine boy. Yet,
both must adapt to change - the phenomenon of change belng
a universal attribute of our soclety.

The paper industry in the Lake States region (and
generslly in the Unlted States) has been constantly under
the coercion of change since 1its beginning. For the Lake
States changed conditions have generally been the hand-

maiden of growth and progress, but for some paper-producing



regions, of decline. Change, adjustment to change, and
growth 1s & pattern which is evident throughout the his-
tory of paper manufacture in the Lake States reglon.
These changes have resulted from both natural and insti-
tutional causes.

A complete and exhaustive study of the causes of
change and thelir effects on progress and development of
the paper industry 1s not attempted. This investigation
is confined primarily to the study of certaln key enabling
(or disabling) factors in the initial location and later
development of paper manufacture in this region. In large
degree, this study deals with the two baslc constituents
of papermeking - water and wood. Throughout the reader
should look for the constantly changing conflgeration of
these two elements, as well as others, to which the paper
industry in this region has continuously had to orilent
iteelf.

Section IV. The Lske States Paper Industry

The pulp and paper industry (or paper industry as used
here) comprises those esteblishments engaged primarily in
the manufacture and sale of pulp, paper and paperboard.
Paper firms are of two general types: 1lntegrated and non-
integrated. The integrated mill manufactures 1ts own pulp
jointly with the manufacture of paper. The non-integrated
mill manufacturesg paper only; it buys manufactured pulp.

Firms engaged principally in converting paper stock into



paper products, such as bags, boxes, envelopes, labels,
dlshes, paper napkins, waxed paper, crepe paper and wall
paper are generally excluded from conslderation, although
this separatlion cannot always be made.2 The principle
products manufactured by the pulp and paper industry are
groundwood, sulphite, sulphate and soda pulp; newsprint,
wrapping, book, writlng, tissue, sanitary, building and
miscellaneous papers and paperboards of all kinds.

The paper industry of the United States, of which
the Laeke States paper industry l1ls an important part, 1is
a substantlal contributor to the annual increase in the
income of the nation. 1In 1947,3 on the basls of value
added by manufacture, the Paper and Allied Products In-
dustries accounted for approximately 1.3 percent of the
value added by all industries, and 3.8 percent of the
value added by all manufacturing industries in the United
States. The value added was $2.23 billions.

The Leke States reglon 1s one of the major paper-
producing areas in the United States. In 1947, on the
basis of value added, the pulp and paper-paperboard in-
dustry 1n this region produced 18 percent of the total
value added by the entire United States paper industry.

By rank, on the above basis, Wisconsin and Michigan were

2 In the text when converting manufacture is also in-
cluded with pulp, paper and paperboard manufacture, the
name "Paper and Alllied Products" 1s used.

S U. 8. Bureau of Census, Manufactures.
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second and third in the nation; New York, first. Minnesota
was fifteenth.

Within the respective states, the paper industry 1is
likewlse an important source of income. On the basls of
value of products, the paper industry ranked third among
all industries in Wisconsin; seventh in Michigan and fifth
in Minnesota 1in 1947,

In relation to the above measures, the paper industry
1s an important part of the national economy as well as
the economles of the separate Lake States. What is more,
if the value contributed by those industries which service
and equip the paper industry 1ls also included in the above

measures, the importance of the paper industry 1is increased.

Section V. Economle Studles of the Paper Industry

The only two notable books written on the general
economlcs of the paper iIndustry 1ln the Unlited States are

L. T. Stevenson's, The Background and Economics of Americaen

Papermaking,4 and J. A. Guthrie's, The Economics of Pulp
and Pager.5

There are innumerable books and articles written on
the history of the paper industry in the United States.

Among the books, those written by Dard Hunter and

4 Louie T. Stevenson, The Background and Economics of
American Papermaking (New York and London, 1940).

5 John A. Guthrie, The Economics of Pulp and Paper (The
State College of Washington Press, 1950).




Lyman Weeks contain most of the general history which 1is
avallable. There are some definitive historlies of the
paper industry within the separate states, of which an
example 1s, 1848-1948, A History of the Wisconsin Paper

Indust:_rz.6 Most of these histories contain some informa-
tion of value for economic interpretation and analysis.

There are many studles of individual companies, but
these are generally more historlcal than economic. There
are, however, a large number of economic studles, both
large and small, on certaln speclfic aspects of the paper
industry, such as pulpwood consumption. These latter stu-
dies are often regional in scope. Agaln, sections of the
industry 1tself, such as newsprint manufacture, have been
thoroughly lnvestigated.

Some but not many regional economic studies have been
made of the paper industiry. The Executive Department of
the Division of Commerce of New York State in 1942 pub-
lished an economlc analysis entitled, "The Paper and Pulp
Industries of New York State". This study deals with New
York State in particular; however, much of the material
presented is regional in scope. The Southern and Pacific
Coast regions have been studled more or less comprehen-
gively. On the other hand, little in economlc analysis

has been written about the Lake States region. Although

6 Howard Publishing Company, 1848-1948, A History of the
Wisconsin Paper Industry (Chicago, 1948).




the Lake States have been included for comparative purposes
in studies of other regions, they have not themselves been
the center of such a study. It 1s hoped, therefore, this
present study may partlally flll a gap left by an important
paper-producing region which has heretofore received no

speclal attention from students.

Section VI. Methodology

This study is not intended to be a history; rather,
it makes use of the anslytical-historical method to describe
and explain the importance of certaln basic enabling fac-
tors 1n the location and development of the paper industry
in thls reglon. Furthermore, thls study 1s not an attempt
to prognostlicate the future of the industry in this region.
Any reference to the future wlll come only as a result of
and to the degree which an analysis of these enabling fac-
tors may indicate, as a first approximatlon, the industry's
future. An inquiry which attempts to depict what the in-
dustry's growth in future is likely to be in this region
would go far beyond the confines of this investigation.

Historlco-gtatistical comparisons are primarily re-
lied upon to indicate what the position of the Lake States
has been, elther wholly or separately, relative to other

regions and to the entire Unlted States industry.



Sectlion VII. Chapter Seguence

This study 1s divided into flve parts, the first and
last parts are the introduction and conclusion respectively.
Parts II, III, and IV present the body of the study and
are formulated on a chronological basls by separating the
material into three major time periods: 1834-1890, 1890-
1919, and 1919-1947.

Part I, The Scope and Nature of the Study, includes
Chapter I, the Introduction. Part II, The Ploneer Period
of Papermaking in the Lake States Region, 1834-1890, com-
prises Chapter II which explalns how and why paper manu-
facture became established in the Lake States in this
period. Certain popular notions are dispelled. Here it
will be noted that aside from the region's natural endow-
ment of water which could be used for power, the circum-
stances which brought papermaking to this region were com-
mon to almost all areas in the United States where paper
manufacturing was established before 1890. Part III, Lake
States Papermeking Undergoes Change and Growth, 1890-1919,
includes Chapter III which shows that the conditions re-
gponsible for the lnitiatlon and growth of the industry in
thlis region before 1890 were largely superceded by quite
different conditions in the next period, 1890-1919. Adap-~
ting itself to these new conditions made it possible for
the reglon's paper industry to grow substantially in this
period. . Part IV, Paper Manufacture 1n the Lake States,



11

1919-1647, consists of Chapters IV, V, and VI. Chapter IV
ls desligned to give a statistlcal 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 States paper lndustry 1s empha-
slzed. Chapter V attempts to present the entire picture -
from the psest to the present - of the clrcumstances which
have affected the supply of wood for papermsking; the
changes 1n thls wood supply which the Lske States paper
industry has had to conform and adapt itself to. Chap-
ter VI presents some new problems connected with water
uge and trade restrictions which have appeared for the
most part since 1219, and which have affected the growth
and character of the Lake States paper industry. Part V,
Conclusion, consists of Chapter VII which glves a summary

and the conclusion of the study.
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CHAPTER II

PAPER MANUFACTURE COMES TO THE LAKE STATES

Sectlon I. Introduction

The passage of time often obliterates knowledge of
cause and effect. The reasons for the existence of an
industry today, for example, need not, in fact, probably
does not explain why and how it came to be egtablished.
The notion 1s common that the paper industry was attrac-
ted to the Lake States reglon because wood, the stuff from

which paper 1s now made, is found in abundance there.1

i An example of thls belief l1ls shown by a statement about

the Fox River area which reads ". . . events of 1872
falrly well established the Fox River as the paper making
center of Wigconsin. Natural advantages had much to do
with thls . . . the forests adjacent to the settlements
had trees sultable for pulping . . .* See: 1848-1948, A
Hlstory of the Wisconsin Paper Industry, op. cit., p. 14.
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It 1s also belleved the first group of enterprisers to
become active exploiters of this region's wood resources,
the lumbermen, provided the paper industry wlth much of
the capltal and entrepreneurship for 1ts beginnings and
early development, that 1s, as lumbering waned, lumbermen
sought to redeploy thelr capital and talent.2

That wood was used as a raw materiasl in the early
development of the paper industry in this region is a mis-
taken notion, as will be clearly shown later.d It will
suffice at present to state that wood was not used in sig-
nificant amounts to make paper until after 1890, over 55
years after the first paper mill appeared in thls region.

Purthermore, there is reason to believe that the con-
tributions of lumber personnel and capltal to the develop-
ment of the paper industry in the period up until 1890
were less than had been thought. For example, lumbering in
the Lake States 4ld not decline significantly until after
the turn of the twentieth century; it was stlll at a peak
as late as 1904. This hypothesis 1s not easily tested,

2 One of Wisconsin's early lumbermen wrote that *. . .

Papermaking on the Wisconsin River, and in a measure
upon other northern Wisconsgin streams either followed
lumbering, or was carried on jointly with the lumber
mills then in operation. . ." See: J. H. H. Alexander,
"Eighty-Four Years Ago", The Paper Industry, XIV
(December, 1932), 670.

S a Gomplete picture of the introduction and use of wood
for making paper ls given in Chapter III.
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however. No comprehensive investigation of the actual
sources of capltal and enterprise for this region's paper
industry has been made. A part of this study, consequent-
1y, 1s devoted to examining the validity of thls hypothe-
sls. In addition 1t 1s hoped that study of this piloneer
period will establish how and why paper manufacturing be-
came located in this region during this period and will
reveal characterlstics to help explain the development of
the industry in later periods.

The 568 years between the establishment of the first
paper mill in this region (1834) and 1890 provides the
focal point for this query into the beginnings of paper-
makling in the Lake States region. This is referred to as
the "pioneer' period 4 because during this time papermak-
ing began in the Lake States and because this perlod was
distinctly different from others to follow. An era in
the art of papermaking had largely come to a close by
1890. Conditions which enabled the initiation and growth
of the 1lndustry were superceded by other and distinct cone
ditions. BRags and straw, the principle raw materials in
papermaking before 1890 were largely displaced by wood;

water, a principle source of power, lost much of the

4 The ploneer period thus defined excludes from practical
conslderation the paper 1ndustry of Minnesota. By 1890,
Minnesota's paper industry was yet too small to be includ-
ed in the statistics of the U. 8. Census Bureau; in that
year there were only two paper mills 1in the state.



15

influence it had on the location of paper mills after

thie period.

Section II. How and Why the Paper Industry Came to the
Lake States

A. Papermaking Moves West
Although nearly 150 years elapsed between the build-

ing of the first paper mill in Americarand.the first mill
in the Lake States region, events which led to the latter
fitted into a general pattern which saw most of what is
now the Unlted States proliferated with paper mills.
| Just as the art of papermaking had spread from East
to West in direction since antiquity, the art after it
wasg carried from Europe to America by William and Nicholas
Rittenhouse, continued its westward movement across the
United States.
The first mill bullt west of the Appalachian Mountains

did not appear until 1783, in Kentucky, and the second
mill established west of the mountalins was bullt in Wes-
tern Pennsylvanla in 1796. From thils point on mills ap-
peared in a fairly linear, east-west fashion across the
American continent. From western Pennsylvanla the Lake
States were soon reached. The first mill in Ohlo ap-
peared in 1807; in Indlana in 1826; in Michigan, 1834; in
Illinois, 1840; in Wisconsin, 1848; and in Mlnnesota,
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1859, by which time the first paper mill in California

had appeared.®

B. The Pattern of Movement

Besides the directional east-west movement, the
spread of the paper industry fitted into other more or

less regular patterns.
Papermakers Followed the Printer

Papermakers were seldom 1f ever among the "first
wave" of western settlement of the United States. Even
the first paper mill in America did not appear until a
fairly considerable time had elapsed after the original
settlements. In all cases, the first paper mills did
not appear until after a local market had appeared, usu-
ally 1n the form of a printing shop. For this reason,
the Rittenhouses settled near Philadelphla where a print-
ing house had been operating since 1685, They dild not
stay long in New York after thelr arrival from Holland
because no printing establishment exlsted there at the
time.®

The populatlion centers which attracted the printer,

5 Dard Hunter, Papermaking, The History and Technigue of
~ an Ancient Craft, 2nd ed. (New York, 1947).

6 Dard Hunter, Papermaking in Ploneer America (Philadelphis,
1052), p. 22.
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who in turn supplied the market for the papermaker's pro-
ducts, also supplied the basic raw materisl for papermsk-

ing - rags.
Water Power Vital

Water was another controlling factor in the location
of paper mills in early America. Water is an absolute re-
qulrement for papermaking. It provides the solution in
which the cellulose fibres of rags or straw can be sus-
pended and formed into a mat which becomes paper when the
water 1s removed. But more important to these early mills,
watel” supplled the baslec source of power. Paper manufac-
turers throughout the United States up untll about the
turn of the 20th century were limited in their choice of
location to those sites which could supply them with ade-
éuaté water energy. Furthermore, water was, in those
frontier days, an important transportation medium often
connecting the manufacturer to hls raw material supply

and to his market.
Markets Locallzed

A third factor can be recognized in thils very early
developmental pattern - the locallzed character of the
market. This locallzation of industry was, of course,
due to the slow, inadequate and costly transportation

system of this period. Dard Hunter writes that "An
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examlinstion of the paper used in early Ohio imprints
and for the lnscribing of documents and letters reveal
that the early settlers of the West did not rely upon
the well-establlished mllls of New England and Eastern
Pennsylvania for their writing and printing paper.
From the beglnning of printing in Ohio, the newly found-
ed paper mills of the West supplied the needs, although
not always in sufficlent quantity, and only after over-
coming almost insurmountable difficulties of transporta-
tion®,”?

fhe difficulties of securing paper by early printers
from distances sometimes not over 100 miles is typified

in an edltorial in the Scloto Gazette by its Ohlo editor,

Nathanlel Willis. Thls was in 1802, five years before
the first paper mill appeared in Ohilo,

"By reason of the Menongehalia River not having
been navigable for some time past, we have been
disappolnted in receiving a supply of paper
from Redstone, which was contracted for and to
have been dellvered at the mouth of Scloto last
month; in order to obtain a supply we sent to
the mills at George-Town, Kentucky, but in this
effort we were also disappointed, there not
being a ream to be had, we have therefore been
under the necesslty of sending by land to
Redstone, at a very heavy expense, from whence
we shall be furnlished 1n two weeks, our readers
will therefore excuse our issuing half a sheet,
during that perlod. From the clrcumstances of
the high price at whlch paper now comes at, the
Editor earnestly calls on those indebted,. o
to come forward and make payment."

7 Ibid,, p. 110.
8 1big,, p. 105.
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Such wag the pattern of development of the paper in-
dustry when 1t reached Michigan in 1834. In its general
outline, the pattern falrly accurately portrasys the ini-
tlation of the paper industry over the entire United States.
The pattern's several parts - (a) the east-west movement
of the industry, (b) 1ts close proximity to a community
which could supply a market and raw material, (c) its lo-
cation near water power, (d) and finally, the localized
character of 1ts market - could be seen in each area as

frontier America headed towards the Paclfic.

C. The Lake States - The Pattern Repeated

The pattern of location and development of paper
firms in the Lake States repeated closely the develop-
ment which took place previously in the eastward sections
of the Unlted States.

The first mills established in Michigan, Wisconsin
and Mlnnesota not only fltted the spatlal, east-west
pattern - having been established in 1834, 1848 and 1859
respectively - but tiaey also fitted the locallized form
ag well. PFurthermore, the specific locatlons of these

mills were orlented to water power and the market.
In both Wisconsin and Minnesota, the first paper mills

produced for the printer's market.? Wisconsin's first

9 fThe first mill in Michlgan produced a product known
as butcher's paper; however, printer's paper was pro-
duced shortly thereafter.
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papermakers were Messrs. Ludington and Garland, who erect-
ed thelr mill in 1848 on the Menominee Rlver on the west
slde of Milwaukee. On January 10, 1848, the Milwaukee
Sentinel and Gazette reported that this new paper mill

¥. . « Will be welcome news to many of the presses in the
territory dependent on Milwaukee for thelr supplles of
paper, as we understand they have but a short stock on
hand, and there ls none for sale here® .10 One year hence,
the mill, under new management, was turning out 110

reams a week, "enough to supply the entire press of the
state®. As this mill was not supplylng all the presses
in the state, a ready market was found in Chicago, "which
so busied Cameron /the new proprietor/ that he never had
a stock in store".ll

The earliest mention of paper made in Minnesota's

pioneer mill appeared in the Minnesota Farmer and Gardener

in 1880. In this paper the edlitor says that "this number
of the Farmer and Gardener 1s l1ssued upon the first print-

ing paper manufacture in Minnesota or the North-west®.1?

10 Howard Publishing Co., 1848-1948, A History of the
Wisconsin Paper Industry, op. cit., p. 6.

11 1p14., p. s.

2
1 Hunter, Papermaking, The History and Technigue of an

Anclent Craft, op. cit., p. 563.
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Such were some of the circumstances which brought
papermakling to the Lake States region. A glance at pro-
duction statistlcs of Lake States mllls over the last
30 years of this piloneer period show that an expanding
market supplied the necessary lmpetus to growth and de-
velopment of the industry, even though market areas at the
outset were falrly localized.

After the Colonlal-frontier perlod was over and com-
prehensive transportation was lnlitiated by the rallroads;
after these and other factors had freed the markets from
their "localness"; many paper-producing locales dlsappeared
and paper manufacture became oriented to forces whlch were
nationwlde. Producling regions superceded producling locali-
tles 1n the struggle for exigstence., As will be shown,
thesge larger and more comprehensive forces were tolerant
of the Lake States, and the reglon's industry prospered
and grew as the natlional economy overshadowed the local

economy of earlier days.

Section III. The Lake Statesg - Abundant Water for Power

In the early days of papermasking 1in the Lake States
reglon, water as a source of power was, slong wlth market
possibilities, the major factor 1ln the location and early
development of the industry. Literature of that day, from
publications of Chambers of Commerce to those of hlstorl-

cal socleties, lauded the merits of the fine power gltes
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which could be found in this reglon. As late as 1908,
in a thorough study of water powers in Wisconsin, 1t was
written that %Probasbly not more than a half dozen other
states in the Unlon are so favorably sltuated with refer-
ence to water powers as ls Wisconsin. If properly hus-
banded and developed it seems certain that at an early
date these water powers will be regarded as the most im-
portant natural resources of the state® .13
Water Power A Definitive Factor in
Early Plant Locatlon
A visual conception of the importance of water power
in locating paper firms in Wisconsin (which was also typi-
cal of the Lake States and the Unlted States as a whole
before 1890) is seen by Map 2-A, which shows the dlstri-
bution of pulp and paper mills in 1895. From thls map
one can see a very close correlation of plant location
to water power sites. Few 1f any of these mllls are lo-
cated on other than water power sites.
Water Power More Important to Paper Industry
Than to Most Industries
Although water power was an lmportant source of power

for 511l United States industry in general in the period

13 Leonard S. Smith, The Water Powers of Wisconsin (Madison,
Wisconsin, 1908), Wisconsin Geologlcal and Natural His-
tory Survey, Bulletin No. XX, Economic Serles No. 13,

p. xvii.
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Map 2-A

Distribution of pulp and paper mills® in Wisconsin, 1895.D

e paper mill
epulp mill

& Pulp mills and paper mllls are shown separately even
though they may be combined into a single firm.

b compiled from: Lockwood's Directory of the Paper and
Allied Tradeg published by Lockwood Trade Journal Co.,
New York, 1895.
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before 1890, it was proportionately of much greater ilmpor-

tance for the paper industry; this can be seen in Table 2-1.

Table 2-1

Power generated in all U. S. manufacturing lndustries, 1n
the U. S. paper industry and in the Lake States paper
industry, 1890.2 (shown as percent of total power genera-
ted by steam and water)

All U.S.
Menufacturing U.S. Paper Lake States
Industries Industry  Paper Industgib
1. Water power 22 69 8l
2. Steam 78 . 381 19

& gource: U. 8. Census Bureau, Manufactures.
b wigconsin and Michigan

Whereas all U.S. manufacturing industries derivdd
about 22 percent of thelr power from water in 1880, the
paper lndustry generated 89 percent from thls source.

The relatively rilch endowment of water which could be
used for power in the Lake States appears to be lndicated
by the fect they generated 81 percent while the entire
nation's industry generated only 689 percent of lts power
from water.

Furthermore, the need for much power in the manufac-
ture of paper was great. As late as 1900, the U.S.
Census Bureau reported that the paper industry ranked
second among a2ll lndustries in the average amount of

power used per establighment; this was 15 times more
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power than required in the average manufacturing establish-
ment in 1900.14

It can be concluded, therefore, that the great need
for power in manufacturing pasper, colncident with the
avallability of water power in certaln areas, were definl-
tive factqrs in the location and development of the paper
industry in general and the Lake States paper lndustry
in particular, before 1890.

Section IV. Industry Growth, 1860-1890

Paper Manufacturing Grows Rapldly

In the Lake States paper manufacturing took part in
and far outstripped the general development of the lndus-
try between 186015 and 1890. Growth of paper production
(by value) for the Lake States and the United States is
gshown .in Table 2-2 for this period.

The two states combined (Wisconsin-Michigan) comprised
only about 1.52 percent of total value of paper products
for the Unlited States in 1860, but by 1880 thls proportion
had increased to approximately 9.0 percent. On the basis

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

14 y. 8. Census Bureau, Manufactures, 1900.

15 1860 was the first year in which statistics for the
Wisconsin and Michigan paper industry were recorded
by the U. 8. Census Bureau. Regular listing of sta-
tlsties for the paper industry in Minnesots did not
occur until after 1904.
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Table 2-2

Index of growth of paper production (by value) for the

United States and Wisconsin-Michigen. Also Wisconsin—

Michigan production as percent of U. 8., 1860 1890.8
(1860 = 100)

United States 1860 1870 1880 1890
1. Index of Production 100 840 950 350

Wisconsin-Mlichigan
1. Index of Production 100 220 780 2250

2. Value of Production 1.52 1.71 4.48 8.8
as percent of U. S.

a Source: U. 8. Bureau of Census, Manufactures.

increased in size over 22 times between 1860 and 1890.
This increase took place while the entire U. 8. paper
industry (Wisconsin-Michigan included) increased only
about 3.5 times. |

These lndex numbers, of course, reflect primarily
the smallness of the Lake States industry in 1860, thus
growth is magnified; however, the lncreased percentage
of total U. 8. value of production of paper produced by
the Lske States 1s a real and significant indication of
the reglon's growth during this perilod.

The changes in the slze and configeratlon of the
markets appears to have been partial reason for the growth

in this period. Aslde from the fact that total 6onsumption
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of paper was inocreasing (see Table 3-1, p. 42), an ap-
parent and significant change was taking place in the
market structure initiated by a more developed trans-
portation system. Undoubtedly, the period of rapid
growth in railroads after the Civil War facllitated the
merging of many of the local markets which had existed
earlier.18 In Wisconsin, for example, the period 1860-
1890 saw a seven-fold increase in railroad mileage and
a twenty-two-fold increase in the value of paper produc-
tion.l7

Between 1870-1890 when much of the very early market
localness presumably disappeared, water power as & conse-
qgquence must have furnished one of the main conditions for
the growth of certaln areas within the region such as the

Fox River Valley in Wisconsin. We turn attention to this

area, which was a highly concentrated paper-producing area

16 In Wisconsin, for example, a fairly well-developed net-
work of rallroads was belng established between 1860
and 1890. In fact, rallroad growth after 1890 declined
abruptly in Wisconsin.®

Date Miles of R. R.
1860 891
1887 1030
1890 5583
1910 8533

& See: William F. Raney, "The Bullding of Wisconsin
Railroads", The Wisconsin Magaszine of Higstory, Vol.
XIX (State Historical Society of Wisconsin, 1938),
388.

17 y. 8. Bureau of Census, Manufactures.
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by 1890, to investigate a final subject concerning early
paper manufacture in the Lake States - the apparent ori-
gins of capltal and enterprise.

Section V. The Origins of Caplital and Enterprise: A
Partial Investigation

A. Introduction

An investigetlon into the type of entrepreneur who
initiated papermaking durlng this ploneer period in the
Lake States and how he accumulated the capital to start
his business 1s important because: (1) It tests the hy-
pothesis that lumbermen and lumber capltal contributed
slgnificantly to the inltitation and development of the
paper industry before 1890. (2) It adds to the knowledge
of the origins of papermaking in thls region and its later
development.

A complete investigation of the entire region is not
attempted. An effort is made to test the hypothesls only
in the Fox River Valley - an area small enoggh'to afford
minute investigation, but large enough, 1t 1s hoped, to be
significant.

After consultation with a number of informed people
directly connected with the paper industry, the Fox River
Valley was selected for "sample' study for the following
reasons: (1) It is one of the oldest and longest lived
paper areas in the reglon. (2) The reasons for the ori-

ginal location and growth of the industry in thls area
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were, in general, simllar to those encountered by firme
in other parts of the region. And (3), the Fox River
Valley 1s today, as 1t was then, one of the most concen-

trated paper areas in the reglon.

B. Fox Valley Paper Pioneers:18 Their Source of Capital

Capital Requirements Small Prior to 1890

The amount of capital needed to start a peper busi-
ness ln the late 1800's in the Fox Valley was indeed
small by todsy's standards. For nine companies in the
area (see appendix B) originating before 1890, an aver-
age of $74,000 was used to launch a paper business. For
individual firms thils ranged from $10,000 to $150,000.
Even on a capltal per ton of capacity basis, the amount
of capital needed was small in comparlson with today.
Using $74,000 as average, a mill established in the Fox
Valley before 1890 with a daily capacity of ten tons
meant an investment of only $7,400 per ton of capacity.
In 1949, total assets per ton of dally capacity in the

average paper mill in the Unlited States amounted to

18 The term piloneer is used here to indlicate those persons
whose names appeared on the original incorporating docu-
ments of paper flrms established in the Fox Valley in
Wisconsin before 1890. A complete list of these incor-
porators was made. Information about each was then
sought through company, county, and state records, his-
torles, etc. The information thus derived 1s presented
in Section V of this chapter. For further details see
appendix A.
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about $65,000.12 Some recent mills have been bullt at
approximately $100,000 per ton of daily capacity.

In general, the passage of time reflected growing
capltal requirements for a firm entering the industry.
For those firms in the valley which began operations
after 1880, an average of about $151,000 more was re-

qulired to launch a going concern than before 1880.20
Apparent Sources of Capital

Table 2-3 shows the apparent sources of venture
capltal provided by the men who established paper busi-
nesgses 1n the Fox Valley before 1890. The results do
not show that any industry was slignificantly more impor-

tant than any other 1n contributing entrepreneurs and

1° American Paper and Pulp Assoc., The Statlstics of
Paper (2nd ed.; New York, 1949}, p. 58.

20 The average amount of capital employed 1n paper es-
tablishments in the United States as reported by the
U. S. Census office in 1902 was:

1850 $ 18,390
1860 25, 320
1870 51,043
1880 64,878
1890 138,412
1900 219,538

Here we see in 1890 about $74,000 more capital was
employed in the average firm than in 1880. Note
that thls 1s not starting capltal, however.
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Table 2«3

Apparent Sources of Capltal of 38 Ploneers of Papermaking
in the Fox River Valley?

Source Primary Secondary
1. Borrowed 2 -
2. Inheritance - —_—
3., Baved money from previous employments
or business ventures

a. Lumber industry 8 1

b. Flour industry - 3

¢. Trading and merchandlsing 4 3

d. Paper industry (elsewhere) 4 L

e. Real estate . -

f. Other _8_ 2
4. Received free industrial site X .
5. Saved army pay 1 -
& gource: Compiled from data collected by the author.

thelr capltal to the infant paper industry. Only eight
persons out of 38 in the group studled could be sald to
have supplied caplital which was accumulated primarily

from some branch of the lumber industry. In one case,

capltal saved from lumberlng was a secondary source.

The fact nine persons once engaged in flour milling

Were among the early contributors of capital is of his-

torical intepest. The Fox River Valley was in the days
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Just prior to the paper industry one of the more con-
centrated flour milling areas in the region. On practi-
cally every avallable power site was situated a flour
mill. Fred L. Holmes wrltes, "By 1870 Neenah had fifteen
and Menasha eleven flour mills with a capacity of 4,000
barrels /per mill/ s day".>t

However, as the great plains of the West were con-
quered, the center of the flour industry shifted and left
this once flourishling flour center of the Fox Valley,
along with other flour centers in the region, in line to
becomling a depresgsed area. Obviously, mlllers caught in
gsuch lnexorable economic forces could elther move thelr
businesses elsewhere, sell, or convert thelr properties
into some other enterprise. It is not therefore sur-
prising to find nine millers turning to paper manufac-
ture and contributing theilr capltal as well as thelir

talent to the infgnt paper 1ndustry.22

Amount of Borrowing Unknown

Historical docunments record few cases where the

2 Fred L. Holmes, ed., Wisconsin (Chicago, 1046), II, 49,

]

22 In the case of the Fox River Flour and Paper Company,
both products were manufactured at the same time.
Later, however, the word "Flour' was dropped from
the name and the concern produced paper entlrely.
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money to start a paper business was borrowed.2d What is
more, 1t ls doubtful whether banks of that day could have
provided much of the venture capital which went into the
paper industry. The assets of the oldest bank in the
lower Fox Valley, the Bank of Neenah as 1t was called in
1861 when 1t began business, was a mere $8,633.34. At
this time the bank was lncapable of offering much help.
By 1870, it had increased its assets to $144,875.82.°4
It remains doubtful, however, whether it would have
loaned on long-term for fixed capital purposes. If bor-
rowing did take place, therefore, it probably was be-
tween lender and borrower on an individual basis, al-
though the possibility that some bank funds may have
been ugsed as venture capital in paper firms cannot be

dlscounted.

25 It seems probable that many more of these ploneers

than shown in Table 2-3, page 31, either borrowed or
inherited capital, about which there 1s no written
record. For example, one of these ploneers started
a papermaking concern with $150,000. Investigation
nowhere indicates he borrowed or lnherited any of 1it.
On the other hand, the same records tell that he was
employed for a few years in occupations from which
it is unlikely he would have made $150,000 in his en-
tire lifetime. It is probably safe to suppose blo-
graphers of that day presented thelr subjects in only
the most favorable light., To relate that a person
had borrowed or inherited most of hils resources to em-
ploy in a business in which he 1s later deplcted as a
pioneer, would probably have detracted from some of
the romance which usually surrounds a pathfinder.
R4 These figures were taken from a pamphlet descrlblng
some of the early history of thls bank, published by
the Pirst National Bank of Neenah, Wilsconsln.
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Sources of Capital Dlverse

Thls study shows that the capltal used to establigh
peper companies in the Fox River Valley before 1880, in
most cases came from individuals of diverse backgrounds
who had accumulated savings while engaged in other lines
before entering the paper business. Thus, although lum-
bering provided some of the capital and talent to foster
the beginnings of the industry, these contributions were
not of enough significance to establish any simple, di-
rect line of causal development. .

However, as noted, lumbering interests did contri-
bute slgnificantly to the development of paper manufac-
turing in some sections of the Lake States after 1890.
The development on the Wisconslin River, which is today
the second largest paper-producing area in Wisconsin,
took place largely on the capital and enterprise of lunm-
ber people.g5 But in this case, the time element limits
1ts relevance for our ploneer perlod. By 1880, no paper
mills had yet been established in the Wisconsin Valley.
Judging from the Fox Rlver Valley sample, the lumber-to-
paper theory, applied to the period prior to 1890, con-
stitutes an oversimplification which ignores the role of
such other previously established industries as flour

mllling.

25 Alexander, "Eighty-Four Years Ago", op. eit., p. 670.
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C. Ploneer Papermakers in the Fox River Valley: Some
Personal History

The dates and places of birth, the time of their
~arrival in Wisconsin, how 0ld they were before starting
a paper firm, telles something of the background and type
of enterpriser who established papermaking in the Fox

River Valley in Wisconsin.
Pioneers Were Part of Western Movement

The western mlgratlion in the 1800's in the United
States included 1n it most of the Fox Valley paper plo-
neers studied. Only 4 of these men were born in the mid-
west. Of 28 early papermakers for whom places of birth
were dlscovered, only 4 were born outside the continent
of North America, 1 of these belng born on board ship as
his parents were crossing the Atlantic. Two of the 24
in North America were born in Canada. Twenty-two paper-
makers, therefore, were born in the United States, and
of these, 18 in elther the New England or Middle Atlantic
states. While still in thelr youth they arrived in

Wisconsin.
Pioneer Papermeakers Were Resident Businessmen

By comparing the dates on which these Fox Valley
ploneers arrived in Wisconsin with thelr dates of birth,

it 1s posslible to deduce one characterlstlc about the
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type of person who initlated papermaking in the valley.
The average age of these ploneers was 15.5 years on thelr
arrival in Wisconsin. Furthermore, they were an average
age of 41.3 years when they entered the paper business;
indlcating these men had been in Wisconsin an average of
25.8 years, mostly as adults, before entering paper manu-
facturing. Among these men, there were only 4 who had
any previous knowledge of papermaking.

From thls 1t seems possible to conclude that the
men who were responsible for inltlating papermaking in
the Fox Valley were not "outsiders", but men who had spent
much of thelr youth and early manhood in the area. They
were presumably men who, although they had no previous
knowledge of papermaking, percelved the opportunities in
their own surroundings through dally acqualntance with
growth, development and change in the economlc environment.

In 1891, one year beyond the pioneer period under in-
vestigation, paper manufacturlng apparently began to attract
outsiders. In that year six men, called “eastern capitas:
lists", a name popularly describing eastern businessmen
or non-native businessmen of that day, came from New York
to establish a paper firm in the Fox Valley. These men,
unlike those who came to Wiscongin in their youth, appar-
ently lmmigrated into this region with a vliew to entering

the papermaking business, The bulk of the entrepreneurship,
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and therefore most of the capital which fostered pioneer
paper mills in the Fox Valley was of a "home-grown" type,
however.

D. Kimberly-Clark - An Example of the Formation of an
Early Paper Mill

The story of the formation of Kimberly-Clark is an

example of the genesls of a paper company formed in this
ploneer period. It 1s t01a°8 the conception of Kimberly-
Clark began around a pot-belllied stove in one of the
town'g hardware stores. Here a Colonel M. H. P. Haynes,
at the time an employee of the only paper company in the
vicinity, would "marvel out loud about the margin between
what 1t cost to make paper and the price that 1t brought".
One of the members of this group was Charles B. Clark,
Becoming genulnely interested in the possibility of start-
‘ing a paper firm, he spent many hours with Col. Haynes
and together they "covered the back of many an old envel-
ope with figures bearing on what 1t would cost to get an-
other paper milll started. . ." The problem of getting
enough capital was a real one. Colonel Haynes had none
and Mr. Clark had only $7,500, most of which hig mother
had saved for him out of army pay which he had sent home

to support her. In view of the fact that the Colonel and

28 Kinberly-Clark, Four Men and & Machline, 1947, pp. 5-8.
Kimberly-Clark Paper Company was formed in 1872 in
Neenah, Wisconsin.




38

Mr. Clark had figured it would take $30,000 to start a
business, the search began for those who could supply
the balance. Thereupon Mr. John A. Kimberly and Mr. Havilah
Babcock, then partners ln a general store, were induced to
contribute $7,500 each to the new venture. That left only
a fourth partner to be contacted. Mrf Kimberly suggested
a Chicago drygoods salesman by the name of Frank (. Shattuck.
Shortly after Mr. Shattuck Joined the group and contribu-
ted his $7,500, Kimberly-Clark came into existence.

This 1llustretion appears to be typical; typilcal in
the éense the talent was "home-grown" and came from di-
verse business backgrounds, and typlcal in that the capi-
tal represented the modesgt savings of individuals willing

to risk them in a new venture.

Section VI. Conclusion

Contrary to popular notion, the paper industry did
not begin in this reglon because of the avallasbility of
suitable wood for making paper. Wood did not become an
important raw material in papermaking until after the
ploneer period, 1834-1800. Furthermore, lumbermen ap-
pear to have contributed much less than was supposed in
the way of capltal and talent to the industry 1n thils
period. In so far as the study of the Fox River Valley
indicates the sources of capital and enterprise, thesge

factors were suppllied by men with diverse backgrounds who
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had been in the area long enough to see the opportunities
of making paper. By and large, these ploneer papermakers
had accumulated savings from previous employments and busi-
nesses to start their paper firms.

The establishment of the paper industry in the Lake
States fltted into a general pattern of location and de-
velopment of the industry in most of the United States up
untll 1890. The factors which allowed or limited this
early development were largely universal to all areas
where papermaking began during this periocd. After the
frontier had moved on and communities arose which demand-
ed paper, the printer and papermaker moved in to supply
thlis demand. If demand were present, all that was needed
wasg power and capltal. In the Lake States these two fac-
tors apparently were present in the form and amount to
allow the industry to start, and to grow rapidly in this
perlod. The new lndustry in the Lake States in this peri-
od had oriented 1tself well with the factors controlling
the manufacture of paper, but soon after it was under

pressure to re-orient itself to new conditions.
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CHAPTER III

THE PAPER INDUSTRY IN TRANSITION

Section I. [The Forces of Change

A, Introduction

As the ploneer period drew to a close in the 1880's,
changes had begun to appear which were to revolutionize
the art of papermaking. These were (1) the innovation
and, after 1890, rapld displacement of rags and straw by
s new material for making paper - wood and (2), the de-
cline of the influence of water power on the location
and growth of the industry with (3), the increased use of
steam. The period 1890-1919 1s the perled of transition
in which the paper industry largely adapts itself to
these new clrcumstances. In what manner and how success-
ful the Lake States were in adjusting to these new condi-

tions will be examined below.
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In order to understand the changes which took place
between 1890 and 1919, it is necessary to return to the
piloneer period. It was during thils earlier period that
pressures were developing which were to initiate the
changes lndlcated above. However, the obscurity of the
past prevents complete dlscernment of these initiating
forces; some speculation 1s necessary.

One lmportant question is "Why did wood replace rags
and other materlals in making paper?® If, for example,
1t were established that paper prices were rising because
of a scarclty of raw materials, then one reason wood was
brought in as a substitute would be evident. On the other
hand, 1f paper prices were falling prior to the substitu-
tion of wood, then 1t would appear another explanation is
necessary. To make such an analysis, conditions and growth

statistics for the 1860-1890 period must be examined.

B. Conditions and Growth of Paper Manufacture, 1880-1890

Paper Prices Decline

Perhaps the first thing evident about growth in this
period, Table 3-1, is that production of total paper in-
creased in quantlty over 7 times between 1860 and 1890,
but production on the basis of value increased only about
3.5 times. On this evidence 1t appears that paper prices

dropped.
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Table 3-1

Index of U. S. production of paper in quantity and value
of production. Index of U. S. per capita consumption of
paper and U. S. population growth, 1860-1890.%2

(1880 = 100)

1860 1870 1880 1890
1. Index of U.8. production (quantity) 100 308 358 740

2. Index of U.S. production (value) 100 240 259 250
3. Index of per capita consumption 100 240 224 370
4, Index of U.S. population growth 100 127 164 200

& gource: U. 8. Bureau of Censusg

Further evidence from scattered price data before
1890 verlfies that paper prices dld decline after the
Civil War. Weeks reports in his history of paper manu-
facturing in the Unlited States that “"While prices had
salled skyward from 186l to 1865 they declined at a rapld
rate from 1865 to 1880. . ." Prices seem to have fallen
after 1880 also, for he reports that whereas in 1875 news-
print was selling for nine cents a pound, in 1895 it sold
for "two and three-eights to two and three-fourths cents
. « «% BSuperfine calendered book paper sold for "thir-
teen to fourteen and one-half cents" in 1875, and for
¥ four and three-quarters and flve and one-half cents" in

1895.1 From 1890 to 1900, Table 3-2 shows prices continued

1 Lyman H. Weeks, A History of Paper Manufacturlng in the
United States, 1690-1918 (New York, 1916), p. 297.
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Table 3-2

An index of average wholesale prices of newsprint and
manlla wragping paper, and a general wholesale price index,
1890-1900. (1913 = 100)

‘ General
Newsprint Manila wrapping Price indexP
1890 1689.8 117.8 78
1892 151.1 114.3 76
1894 143.6 119.7 71
1886 122.2 120.5 71
1868 97.3 94.1 73
1800 124.9 98.4 79

& Source: U. 8. Dept. of Labor, Bureau of Labor Statistlcs,
"Wholesale Prices, 1890-1923", Bulletin No. 367
(Washington, 1925}, p. 194.

b gource: U. S. Census Bureau, Historical Statlstics of the
United States, 1789-1945 (Washington, 1949),
pe. 231.

10 decline rapidly for newsprint and less rapidly for
manlla wrapplng paper. It can be concluded, therefore,
that paper prices fell generally throughout the period
from 1865 to 1900.

Because paper prices fell, 1t might be supposed that
row materials, particularly rags, were not scarce, yet

historicsal records give much evidence to the contrary.



Rags in Chronic Short Supply

A shortage of rags apparently plagued even the early
papermakers in America.. Dard Hunter writes that "During
the early years of Amerlcan papermaking, the contempory
newspapers and almanacs carrled notlces and advertlsements
imploring the publlie to save rags for the paper mills® .2
Further statement that rags were in short supply through-
out the period prior to the general use of wood pulp 1is

gliven in the Encyclopedla of Soclal Sclences:

*. . .the demand for paper soon outstripped the
supply of rags, so that the industry was chronlocally
handicapped by the shortage of raw material. The
invention of paper making machinery in the early
part of the nineteenth century, which multiplied
the productive capaclty of the industry, still fur-
ther aecentuated the shortage of raw materlal; this
intensifled the search for other fibgous materials
to be used as substitutes for rags."

The Unrelenting Search for a Substitute

Technlecal regearch into materdals which might be
used 1n the manufacture of paper has been carried on since
the art was dlscovered.

*The history of paper-making in Europe and in the
Unlted States 1s shot through and through wilth

the records of persistent gpeculating and experi-
menting in the endeavor to escape from the limita-
tion 1mposed upon 1t by sole dependence upon rags.'4

2 Hunter, Papermaking in Ploneer America, op. cit., p. 61.

S "Pulp and Paper", Encyclopedia of Soeial Sciences,
Vol. 12, p. 705. -

* Weeks, op. clt., p. 21l.
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"As late as 1870,;% writes Weeks, "anxlety and specu~
lation over the scarcity of paper-fibre was at such a
height that consideratlion was glven to the possibllity
of producing pulp from anlmal as well as vegetable sub-
stances."® |

It is apparent from these historical records that
rags were in short supply and that this gave the prin-
ciple impetus to the introduction of wood.

C. Wood Fiber 1s Introduced

Wood Responsible or Price Decline?

It 1s entirely possible that the introduction of
wood as a raw materlal effected a downward pressure on
paper prices 1n this period. For example, Weeks relates:

"During the closing years of the last and the open-
ing years of the present century. . .by perfecting
of the wood-pilp processes, an overwhelming increase
in output resulted and a corresponding demand for
paper was developed. Also wood-pulp made possilble
the multiplying of the kinds of paper and the manu-
factures therefrom to an extent that gould not have
been imagined a half century before."

And further, the Census Bureau reported in 1900,

that ". . .the utilization of the cheaper raw material

5 1pid., p. 217.

8 Ipid., p. 288.
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of wood pulp,. . .resulted in a pronounced decrease in
the cost of paper. . ."7

Wood was undoubtedly a factor causing prices to
decline, but only 1in the period 1880-1800. Wood pulp
comprised only 3.5 percent of the raw materlals used
in paper manufacture in 1879. This proportion increased
to about 22 percent in 1889, and to 52 percent in 1809.8
In 20 years wood pulp had made large galns as a raw ma-
terlal, the greatest galn taking place between 1890 and
1900«

Why a general decline in paper prices took place
between 1865 and 1890 need not be investigated further.
It is sufficlent for this study to show that the use of
wood was the resultant of a long and persistent search

for a substitute for rags and straw in making paper.

Sectlion II. Wood Becomes Dominant

An Industry Based on Rags

Historlcally, the emergence of paper manufacture as
a major industry in the Unlted States dates from the peri-
od in which wood fiber became the principle material. Up

until that time rags and straw were the basic materials.

7 U. S. Census Bureau, Manufactures, Part III, 1900, p. cli.

8 See Table 3-3, p. 48.
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In the United States before 1827 when straw was first
successfully used, rags, for the practical purpose of
making paper, were the only raw material avallable.

". . .rags and rags only were the fundamentals in all
paper-making. . "9 gtraw was not used in any substan-
tial quantity until sometime after 1860, in which year
it was estimated that elghty-elght percent of the raw
material for making paper was rags. "Even the straw
wrapping paper required a high percentage of rags to
give 1t the necessary strength.”lo

Wood Takes Over

Table 3-3 depicts the transition perdiod in which
wood pulp dlsplaced all others as the primary material
from which paper is made. In 1879, wood pulp made up
only about 3.5 percent of total raw materials used.

Rages and straw made up 31.2 and 38.3 percent respective-
ly. By 1899, however, wood pulp had surpassed both rags
and straw. In that year 1t comprised about 52 percent
of materials used, whereas rags and straw made up only
about 10 and 16 percent respectively. A view of thils

change is reported by the eensus bureau in 1902 when it

o Weeks, op. clt., p. 218.

108tevenson, The Background and Economics of American
Papermaking, op. eit., p. 18.
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Table 5-3

Raw Materials Consumed 1n the Manufacture of Paper %n v. 8.,
1879-1919,2 and for the Lake States, 1900 and 1919.
(shown as percent of total raw materials used)

U. 8. Wood pulp Rags Straw Manila rope Paper stock
1879 3.5 3l.2 38.3 13.2 13.7
1889 21.86 15.2 21.9 32.4 8.8
1899 52.4 10.5 18.5 4.5 18.0
1909 61.3 7.7 6.6 2.5 21.2
1919 60.0 4.1 5.3 1.7 27.8
Lake

States Wood pulp Rags Straw Manlla rope Paper stock
1900 63.0 16.7 1.4 1.3 17.0

& American Paper and Pulp Assoc., The Statistics of Paper
(New York, 1951), p. 19.

b U. 8. Bureau of Census

stated that "of the $70,530,238 reported as the cost of
all materials in 1800, only $13,902,092 represented the
cost of rags, 0ld peper, and manlla stock which fifty
years ago were the only materlals for papermaking. From
this it may be realized to what extent the modern process

of making paper from wood fiber has supplanted the ola*.}l

11l y, s. Census Reports, Manufactures, Part III, Specilal
Reports on Selected Industries (Washington, 1902),
p. 1018,
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The re-use of paper increased in importance throughout

the period covered by Table 3-3.12
Lake Stétes Convert to Wood More Rapidly Than Elsewhere

By 1900, the Lake States were ahead of the nation's
paper industry as a whole in converting to wood pulp. In
that year 83 percent of the materials used was wood pulp,
while for the entire U. S. paper industry it was about
52 percent. By 1919, the proportions were 71 and 60 per-
cent for the Lake States and Unlted States respectively.

The higher proportion of wood pulp used in the Lake
States in the period 1900-1919, undoubtedly reflected
the relative abundance of wood found in this region.
Furthermore, the conversion to wood was apparently alded
by the decline in the lumber industry which took place
in this region after 18960.

In Wisconsin, as 1t was noted,13 papermaking in
some areas was carrled on jointly with lumbering, but
more generally 1t immediately followed the decline of
this industry which set in about 1890,

The decline of lumbering in the Wisconsin River
Valley, one of the greatest lumbering areas in the region

12 The re-use of paper further magnifies the importance
of wood pulp because most re-used paper is made from
wood pulp.

13 supra, p. 13.



in its hey-day, was signalled by the appearance of the
first paper mills in thls area shortly after 1890, Until
this tlme the Fox River Valley was the dominant paper
producing area in Wisconsin, but *. . . the greatly in-
creased use /of wood pulp/ created an enormous demand
for the product /paper/, which the Fox River mills could
no longer supply. This led to the growth of the industry
in the upper Wisconsln Valley, where both wood and water
power were accessible."l® What 1s more, besldes the fact
that wood and water power were accessible, lumbermen
and lumber capital were apparently avallable also. Robert
Fries in his study of the lumber industry in Wisconsin
wrote, "Before 1900 . . . the more prosperous lumbermen
of Wisconsin had accumulated so much capital that their
problem was one of investment rather than acquisitlon
of new capital for the 1ndustry.'15
The contributions of lumbering personnel and caphptal,
and an sbundant wood supply provide, in part, good reasons

for the raplid conversion to wood pulp which took place

in the Lake region after 1890.

14 publius V. Lawson, "Paper-Making in Wisconsin", Pro-
ceedings of the State Historleal Soclety of Wisconsin
(Madison, 1910), p. 279.

15 povert Fries, Empire in Pine, the Story of Lumbering
in Wisconsin, 1830-1900 (Madison, 1851), p. 102.
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Use of Wood and Paper Production Closely Related

Between 1809 and 1949, as Table 3-4 shows, growth in
the productlon of paper and paperboard is seen to closely

parallel growth in the use of wood pulp. In view of

Table S5-4

Index of growth of wood pulp and paper production (quantity)
in the Unlted States, 1899-1949.8
(1899 = 100)

1889 1909 1919 1920 1939 1949
1. Wood pulp production 100 240 340 535 735 1160

2, Paper production 100 188 278 513 822 935
& Source: The Statistics of Paper, op. cit., p. 19.

this relationshlp, and the fact that since 1919 wood

pulp has provided over 90 percentl® (about 85% wood pulp
and 30% reused paper) of the raw materisl, suggests strong-
ly that cheap pulpwood has defined in the past and will
define in the future the pattern of growth and develop-
ment of the paper industry. The poslition of the Lake
States 1in relation to the supply of wood will be treated
fully in Chapter V.

Section III. Water and the Paper Industry

A. Introduction

The technological innovations which gwept in wood to

replace rags as the basic raw material in the manufacture

18 mhe statistics of Paper, op. cit., p. 19.
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of paper, were ln part contemporary with technological
changes which gradually substituted steam power for water
power during the period 1890-1919.

As deplcted 1n Chapter II, an important factor in the
location and development of the paper industry in its early
beginnings was water power. Today, by contrast, water as a
gource of power ls a negligible factor in the location and
growth of the industry in this region and in the United
States. This transition took place to a large extent dur-

ing the period between 1890 and 1919.

B. Water Power Declines

The technological changes which took place in the use
of water and steam in papermeking, unlike those which took
place in raw materials, were primarily the results of au-
tonomous technologlcal developments not related to the pa-
per industry alone. Whereas it was partly the increased
demand for paper causing raw materlal scercities which
hastened the search for new raw materials, it cannot be
assumed thls same demand had any such direct influence on
developments 1in the use of steam in papermaking. Never-
theless, the innovations in the use of steam in manufac-
turing in general were of great lmportance to the paper
industry.

Moreover, the periods marking off the transition

from the use of water to steam are not so sharply defined
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as they are for the change in raw materials. Although
the technical changes allowing for the substitution of
steam power for water power were largely initiated in the
period 1890-19192, these changes came gradually and had
not worked themselves out by the end of the period. This
is partly true because in a few lnstances steam power
would have been a more expensive substitute and because
once established, power systems change slowly within in-
dividual firms. After a dam has been erected and a power
system to utlilize water has been bullt, the cost of running
the system 1s relatively small in relation to the initial
outlay, or in relation to building a new steam system.
This would explain in part why water power, as late as 1939,
was still supplying an average of 27 percent of the power
generated within the nation's psaper concerns.t’

The extent to which the substitution of steam for
water power took place between 1890 and 1919, is shown
in Table 3-5. Total energy produced from water power
declined from 81 percent in 1890, to 61 percent in 1919,
while steam power lncreased 1n inverse proportion. The
rapidity of change 1s magnified by the fact that elec-
trical generation of energy by steam turbines, the most
common method of generating electricity today, did not
begin until 1905, when the first all-turbine steam

17 y. 8. Bureau of Census, Manufactures, I, 1939.
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generatling plant was bullt in this eountry;l8 this means
that much of the change indlcated 1n Table 3-5 took place
after 1905. By 1919, steam turbines were supplying about
20 percent of the power generated by steaml® whereas 14

Years earlier none.

Table 3-5

Power generated in the Lake States and U. S. paper industyy
by steam and water (shown as percent of total energy genera-
ted from these two sources).®

1890 1919
Water Stean Water Steam
power power power power
United States 89 31 58 44
Lake StatesP 81 19 81 39

& Bource: U. S. Bureau of Census, Manufactures.

b Wiseonsin and Michigan

C. Steam and Papermaking

Factors Inltiating an Increased Use of Steam

At least three factors were responsible for the in-
creased use of steam and the consequent decline in water
as a source of energy in papermeking: (1) The increased

demand for power as paper mllls became larger, more

18 pegeral Power Commission, National Power Survey: In-
terim Report, Bower Series No. 1 (Washington, 1935),
p. 8.

19 y. 8. Bureau of Census, Manufactures.
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mechanlzed, and more numerous, coincident with the limited
amount of power which could be supplied actually or economi-
cally by water and (2), the technical development of elec-
trical generation of energy by steam and lmproved electri-
cal transmission and (3), because steam 1s necessary for
making paper, 1t 1s economical and efficient to generate

power from it also.
Power Needs Increased as Water Power Became Limited

The amount of power that can be generated from water
depends upon the efficlency of generating equipment used
and the power capacity of the water site on which a plant
i1s located. In the Lake States reglon natural restric-
tions imposed by insufficient water heads and irregular
stream flow on the one hand, and economlic conslderations
on the other, were the primary factors causing the rela-
tive decline of water power ln paper manufacture after
1890.

If the restrictions causing the decline of water
power are natural rather than economie, then the barrier
to increased generation of power from water 1s not likely
to be overcome even in the long-run. In an economic sur-
vey of Wisconsin in 1934 1t was said that "Because of the
extremely variable flow of Wisconsin streams 1t would ap-
pear that water power cannot be depended upon to furnish

a greater percentage of electric energy requirements than
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at p1r'esen’c,".2O Irregular stream flow of water has alwsays
been bothersome to the papermsker. Technical restrictions
from this cause were‘recognized ag early as 1900 when the
U. 8. Census Bureau reported, "For the paper machines
steam l1ls the most satlsfactory power, on account of the
constant and easily governed speped of the stean engine,
whereby uniformity in the thickness of the paper can be
gsecured. Water power, on the other hand, is sure to vary
in volume and pressure, and can not be quickly enough con-
trolled to make the flow of pulp so uniform.®

Economlc factors, on the other hand, may vary in the
long-run i1f not in the short-run. Construction costs and
going-concern costs vary through time due to relative
changes 1n resource costs and efficiency. Consequently,
the eccononmlc advantages of one type of power system over
another may be only short-run. Water power was used to a
great extent prior to 1880 not only because adequate power
from other sources was largely lacking, but also because
it was economlcal to use water where the manufacturing
process required large amounts of power and where power
flow did not have to be constant. The U. S. Census Bureau

in 1900 wrote:

20 wigconsin Reglonal Planning Commission, Wisconsin
(Madison, Wisconsin, 1934), p. 332.
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"The grinding of wood is usually accomplished by

water wheels commonly fltted dilrectly with the

stones by which the wood is converted into pulp.

From 75 to 100 horsepower per ton of wood pulp

1s required each twenty-four hours for these grind-

ers and the necessary auxlliary machinery. . .In

the preparation or beating of stock and all general

work about the mill. . .giter power is more economi-

cal than any other. . ."

But only a little more than 30 years later in the
same Wisconsin survey cited above, it was stated that
". . .1t costs approximetely twice as much to bulld the
average water power plant as 1t does to build an average
steam plant of the same capacity". And furthermore,
"Present /1934/ large, modern steam plants in the state
are generatling current more cheaply than the average
hydro plants*,2?

However, besldes these advantages in using steam
or dlsadvantages in using water for power, other factors
involving the use of steam in paper manufacture were

also taken into account.
Power from Steam a By-Product

In modern papermaking steam has always played an
important role. Even when paper was loft-dried, steam

was used to provide the proper hﬁmidity and temperature

21l y. s. Bureau of Census, Manufactures, Part III, 1900,
p. 10286,

22 wisconsin Regilonal Planning Committee, op. cit.,

Pp. 332-333. -
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for drying. By 1919, it is lmprobable that wlithout steam
paper could have been made of the quality and efficiency
which was achleved by that time.

Steam uged before 1905 was low-pressure steam em-
ployed primarily in reclprocating steam engines.25 The
exhaust of these englnes was often used for drying and
heating purposes. After 1905, a steam generating plant
could bulld up steam to & high pressure, then channel
it through a turbine for generating electricity. Simi-
lar to the old systems, after passing through a turbine,
1t could be used for 1ts main function in papermaking -
drying. Power thus derived 1in thls gystem was called
"by-product power"; as long as steam had to be used for
cooking, drying, etc. in the ménufaeture of paper, 1t
was found economically and technically efficient to build
up 1ts pressure so that 1t could be used for creating
power., This fact, therefore, helps valldate the use of
steam for power over the use of water in most instances
(even when both were available) here in the Lake States
slnce about 1905. Today most of the firms in the Lake
States originally equlpped with water power use it in
connection with grinding wood pulp or hold it in reserve

as emergency auxilisry power,

23 Thege engines were baslcally the same as the engine
developed by Watt.
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Paper lills Freed to Locate Almost Anywhere

As greater and more efficlient electrical generation
came into operation in this period, the technlque of trans-
mitting power over distance underwent rapid lmprovement.
This latter development was slgnificant to those industries
which were bound to a specific location for generating
power. All industries dependent upon water for power were
in this class. The ability to transmit power over distance
meant a virtual liberation of those water-bound firms. In
regard to power needs, 1t became possible, consequently,
to locate anywhere wlthin an area of effective power trans-
mission from a central generating plant.24 If there were
enough of these generating plants, thelr over-lapping
might concelvably mean a firm could locate anywhere in the
United States with respect to adequate power. As a result,
industrial location came a long wey in the 1890-1919 peri-
0d from the inflexible limitatlions placed upon it by early

power usage.25

24 By 1939, a large generating plant could supply a
circular area of 200,000 square miles. See: National
Resources Planning Bd., "Industrial Location and
National Resources" (Washington, 1943), p. 268.

25 It will be noted this so-called power liberation does
not mean water power wlll not be used where it is
economically avallable, but only that power generated
from water will not restrict the user to water power
gites. .
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It can be concluded that the water resource as a
suppllier of power ln the Lake States region declined
greatly in significance for the location and development
of paper flrms after 1890. Again, this does not say
water power was not lmportant as a source of energy in
the Lske States even after 1919, but merely that much of
1ts earlier influence had been nullified.

Sectlon IV. Industry Growth, 1890-19019.

Table 3-8 pictures the growth of the U. S. and
Lake States paper industry between 1890 and 1919.

Table 3-8

Index of value of production for the U. 8. and Lzke States
paper industry. Also Lake States value of production as
percent of U. S. production, 1890-1919. (1890 = 100)

United States 1890 1899 1909 1919
1. Index of growth 160 326 520 785

Lake Stateg?
1. Index of growth 100 415 890 1850

2. Percent of U. 8.
production 8.8 11.9 156.3 18.8

& WMinnesota included after 1899.

For the entire U. S. Iindustry, growth of the manufacture of
peper on the basls of value was substantially greater than

in the preceding pericd. The index of growth showed an
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increasgse of about 7.5 times in the 1890-1919 period and
only 3.5 times in the 1860-1890 period.

For the Lake States, although growth was not as
great as in the preceding period (19 timee in the 1890~
1919 period as opposed to 23 times in the 1860-1890
period), growth was greater than for the United States
as a whole. In 1819, Lake States production was about
19 percent of U. S. production, whereas it was about

9 percent in 1890, and only about 2 percent in 1860.

Section V. Conclusion

The 1890-1919 period was declsive in the develop-
ment of the paper industry. It was during this short
span of years that circumstances evolved which were to
help mold the geographical pattern as well as the nature
of the 1nduétry for the indefinite future. At least three
agpects of the period are especially notable to thls
study: (1) The replacement of rags and straw with wood |
as the principle raw material. The ramifications of this
change are numerocus and great; especially for the Lake
States. (2) In view of the decline of the influence of
water power, more emphasis is thereby placed on wood sup-
ply as a definitive factor for location and development.
(3) In spite of drastic alterations in the nature of paper
manufacturing, the new conditions were so favorable to the
entire industry, and particularly to the Lake States in-

dustry, that a great growth ln production took place.
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Thus, lookling backwards, the circumstances which
brought papermsking into the Lake States were almost
entirely abrogated by new conditions of which the depende
ence on a cheap and abundant wood supply was paramount.
Indeed, as 1t will be shown more fully, wood supply be-

came the sine guc non of development and growth for the

industry in general and the Lake States industry in

partlicular.
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CHAPTER IV

GROWTH AND NATURE OF THE INDUSTRY

Sectlon I. Introduction

In the last chapter it was shown that with wood as
the princlple raw material, the paper industry in the
Lake States, a reglon relatively abundant in wood, re-
corded a large relative and absolute growth for the
1890-1919 period. But the rate of growth was not to
last. What took place in regard to growth and change
in the following period, 1919-1947, along with certaln
regional comparisons, will continue the analysis of the

Lake States paper 1ndustry.1

1 Unless otherwise noted, the statistics presented in
the tables and elsewhere in this chapter were taken
from the U. 8. Bureau of Census on manufactures. All
price series have been restated in 1926 dollars.
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Section IX. Industry Growth, 1919-1947

In the 28-Yyear period between 1919 and 1947, the growth
of paper manufacture in the Lake States (Table 4-1) slack-
ened noticeably compared with the two earlier periods stud-

led. The growth of the index of value of production was

Table 4-1

Index of paper production (by value) for the Lake States

and the United States. Also value of production in the

Lake States as percent of U. S. production, 1919-1947.
(1919 = 100)

United States 1818 1925 1629 1935 1939 1947
1. Index of growth 100 184 177 145 205 322

Lake States
1. Index of growth 100 165 175 142 210 285

2. Percent of U. S.
production 18.8 12.3 18.68 19.1 19.8 19.0

not qulte 3 times over the period 1919-1947; this compares
with a growth rate of 19 times for the perlod 1890-19219,
and 23 times for the 1860-1890 period. It would appear
from these figures the Lake States paper industry has com-
pleted its relative growth (compared with the entire in-
dustry) and much of its absolute growth. It is not unusu-
al for an industry, or an industry within a region to go
through a falrly regular growth pattern. R. A. Gordon
writes, "All industries tend to follow a typical pattern

of growth, in which rapild increase 1ln output 1s followed
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by less rapid expansion and eventually by relative sta-
bility or decline."® fThis growth pattern has been 1lik-
ened to a drawn-out S-curve. By plotting the index nunm-
bers of growth (on the basis of value of production)
for the Lake States industry from 1834 to 1947 (Chart
4-A), such a pattern of growth as deseribed above ap-
pears to be occurring.

Returning to Table 4-1, the index of growth from
1919 to 1939 for the Lake States follows closely the
growth index for the United States. In the 8-year perilod
1939-1947, however, U. S. growth was greater than the
Lake States'. This is not a long enough period to indi-
cate a trend. Nevertheless, i1f the paper industry in
the Lake States can maintain its relative position (as
1t has for the most part in this period) with respect to
the entlre industry, then it will remain as it has for
most of its past, the second largest paper-producing re-
gion in the nation on the baslis of value of production.
Whether it can maintain this position depends on a num-
ber of factors, not the least of which is the cost and

avallability of wood for its industry.

2 R. A. Gordon, Business Fluetations (New York, 1952),
p. 105. See also: A. F. Burns, Trends in the United
States Since 1870 (New York, 1934).




88
Chart 4-A

Index of value of production
for Lake States paper 1ndustry, 1835-1947.%

4gource: U.S. Bureau of Census, Manufactures. 1835 figure
estimated.
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Sectlion III. Pulpwood and Wood Bulp Broduction

The price of the wood that goes lnto making paper
directly affects a firm's and region's ability to compete
in the market. Reglonal differences in the prices which

producers must pay for pulpwood are therefore important.
Regional Wood Supplies and Pulpwood Prices Related

Reglonal differences in pulpwood prices within the
ma Jor paper-producing areas primarily reflect the relative
scarcity or abundance of sultable pulping wood, although
some minor price differences may result from local labor
supplles or local logging conditions.

The price of pulpwood at the mill in four ma jor paper
regions 1s shown for the years 1928 to 1947 in Chart 4-B.
As the chart indicates, both the New England and Lake
States regions have had to acqulre wood at a higher price
than wood used in elther the Pacific Coast or Southern
regions.

Averaging pulpwood prices between 1928 and 1843, the
price of southern pine was $5.25 a cord; of hemlock in
the West, $7.40; of spruce and balsam in the Lake States,
$10.80; and of spruce and balsam in the Northeast, $11.70.
Data for 1942 to 19468 are celling prices established for

pulpwood by the 0. P. A.S

S Guthrie, The Economics of Pulp and Paper, op. cit.,
pp. 144, 145,




8

”

113

3

2

)

10

Chart 4-B: regional differences in pulpwood prices, 1928-1947,2
(dollars per cord, f.o.b. mill)

\ N&w EneLAND T~ 1
\Jsprutc-B4Lsam

7
H
L 4L

AN
LAKE SIATES \\ Ji P mem——
spAucE-BaLs .\

Pacieic Coasr } \ 7 T y
HgmrodK | \ ’ ‘

L~
N
]
!
!
.
I

N [

< ‘,

Souy u;:::\ / /T//

\\ -

\/ (-~

8Source: Guthrie, The Economics of Pulp and Paper, op. cit., p. 144

89



60

Table 4-2 shows pulpwood production in the major

paper-producing areas between 1919 and 1847. In 1919

Table 4-2
Pulpwood production in major paper-producing areas in the
U. S., 1919-1947.% (shown as percent of total U. S. pro-
duction)

1819 1920 1838 1947

l. Lake States 26 25.4 15.4 11.8
2. New Englang® 34 31.2  15.9% 12,5J
3. Middle AtlanticP 17.8  10.2 8,2 7.4
4., Pacific Coast® 3.9¢ 14.5T 20,71 19.3
5. South? 11.0 23.78 39.5 45.0
& Maine, Vt., Mass., N. Hamp.
D N. Y., Penn.
3 Wash., Ore., Calif.
b. €., Fla., Ga., Ill., Ind., La., Md., Miss., N. J.,
8. C., Tenn., Tex.
€ Calif., Ore.
g Wash. only
1929-1947, Md., N. G., S. C., Ga., Fla., Tenn., Ala.,
h Mlss., La., Ark., Tex.
Also Tenn., Ohio, Ky.
i Wash., Ore.
Also Rhode Is.
* Source: U. S. Census Bureau; The Statistics of Paper,

1950, op. cit.

the South ranked fourth and the Pacific Coast fifth
among the flve areas shown in this table. At that time,
the Pacific Coast and South were comping on the scene as
pulpwood producers and, therefore, as paper-producers.

By 1947, the South was first among these areas, producing
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nearly half of the pulpwood in the nation. The Pacific
Coast was second., The Lake States were fourth, just be-
hind the New England area. During this period the Middle
Atlantic aréa had fallen from third to last place. The
increased percentage of pulpwood harvested in the South
and Pacific Coast reglions reflects the relative abundance
and lower price of pulpwood in these areas compared with
the Lake States and other areas, and thus, to a large ex-
tent, accounts for the regional price differences in pulp-

wood shown in Chart 4;B.

Pulp Costs Depend Largely on the Price and Type of Wood

Reglonal differences in the prices of pulpwood re-
flect themselves in regional differences in the cost of
manufacturing wood pulp.

Table 4~3 shows some regional cost differences in
the production of groundwood pulp, unbleached sulphlte
and unbleached sulphate pulp. In producing both ground-
wood and sulphite pulp, the Lake States and Northeast
regions showed considerably higher manufactured costs
than the Pacific Coast region in 1945, The South pro-
duces primarily sulphate and very little sulphite or
groundwood pulp. In the production of sulphate pulp,
the South showed the lowest manufactured costs. Com-
paring only sulphate pulp costs, the higher costs for

the Lake States are not too significant because they
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Table 4-3

Cost of manufacturing groundwood pulp (A), unbleached
sulphite pulp (B), and unbleached sulphate pulp (C), 1945,8
(dollars per ton

(&) (B) (C)

Wood Cost
Lake States $19.18 $40.27 $34.99
Northeast | 23.29 49,41 n.a.
Pacific Coast 12.87 26.01 20.79°

Conversion and Expense

Lake States 14,62 19.87 24.51
Northeast 10.53 23.18 n.a.
Pacific Coast 11.70 19.44 15.12P

Total Manufactured Cost

Lake States 33,78 60.14 59.50
Northeast 33.82 72.59 39.71¢
Pacific Coast 24,57 45.45 35.91P

& source: Gutarie, The Economics of Pulp and Paper, op.
cit., pp. 146, 147, 14s.

b pacific Northwest (Washington and Oregon)

¢ South
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produce relatively little of this kind of pulp. On the
other hand, 1f the products of the Lake States and Southern
regions become competitive in the future? then comparison
of regional pulp costs 1s significant even though the pulp
produced 1s different. The same holds true of the North-
west region. Thus, comparing pulp costs of the major sul-
phlte producers, Northwest, Pacific Coast and Lake States
areas, and the sulphate pulp costs of the South, we find
the South and Pacific Coast have a considerable advantage
over the Lake States and Northeast regions. Comparing
total manufactured costs for 1945, the regions ranked in
order: Northeast, $72.59; Lake States, $60.14; Pacific
Coast, $45.45 a ton for sulphite pulp; and the South low-
est with sulphate pulp costs of $39.71 a ton.

In pulp production, differences in pulpwood costs
account for the greater share of the total manufactured
cost differences. In conversion and expense the higher
cost differences for the Lake States and Northeast is par-
tlally explained by the grades of paper produced. These
two regions produce relatively more "quality" and special-
1zed papers whlch require more refined pulp than papers

such as newsprint, coarse paper and board. These latter

4 That 1s 1f similar products can be produced from elther
sulphite or sulphate pulp. To a large extent, these two
regions are not competitive at present as wlll be shown
in Section IV of thls chapter.
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products are produced in relatively large quantities in
both the South and Northwest as will be shown.

The conclusions to be drawn from the foregoing asnaly-
sls of pulpwood prices and wood pulp costs seem evident:
the Lake States region produces paper which costs more to
manufacture than paper in the two large and fast-growing
reglons of the South and Northwest. Second, on a competi-
tive basls, these higher costs place the Lake States re-
glon at a disadvantage. And third, if this region must
compete to a larger extent with the South and Northwest
in the future, much wlll depend on the conditions of sup-

ply in the various reglons of a single factor - wood.

Section IV, Paper and Paperboard Production

The following series of tables 1s designed to present
some 1mportant aspects of the development of paper msnufac-
ture 1n the Lake States during the period between 1919 and
1949,5 as well as the position of the Lake States relative
to the other major paper-producing regions. It should be
noted particularly, that the Lake States altered its pro-
duction considerably during this period in the face of con-

petlitive pressures.

5 In this section, 1949 figures are used instead of 1947,
because a better classification of the types of paper
produced was posslble. 1947 flgures had to be used where
values were wanted because no value figures are available
for 1949.
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"Freeing" Newsprint Causes Lake States
To Shift Production

Perhaps the most notable change in the nature of
the industry in the Lake States and in the United States
occurred as a result of the passage of the Underwood
Tariff in 1913. Under the provisions of this tariff,
newsprint, a product which had previously been protected,
wasg freed from payment of import duty. The effects on
newsprint production in the U. S. were negligible, however,
untll after the war. But when more normal conditions be-
gan to appear, Canadlan newsprint rapidly drove domestiv
newsprint out of the market.

Table 4-4, newsprint production and consumption,
clearly discloses the effects of the 1913 tariff. Be-
tween 1919 and 1949, production fell 30 percent for the
entire industry. A truer picture of the loss of the news-
print market to Canadlan producers is shown by the ratio
of production to consumption. The proportion of consump-
tion of newsprint supplied by domestic producers fell 55
percent during this period.

For the Lake States, the decline in production was
even more notable. In 1949 they produced only about
2 percent of total domestic newsprint production, whereas
in 1919, almost 18 percent. The index of production
showed a 93 percent fall., Relative to U. S. consumption,

the Lake States produced a meager .28 percent in 1949.
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Table 4-4

Index of volume of production of newsprint in the Lake
States and the United States; Lake States production as

percent of U. S. production; and U. £. production as per-

cent of U. S. consumption, 1919-1949.% (1919 = 100)

United StatesP 1910 1924 1929 1934 1939 1940
1. Index of production 100 112 107 75 72 69
2. Production as percent
of consumption 72 53 37 31 27 17
Lake States
1. Index of production 100 117 97 n.a. 66 6,9
2. Percent of U. 8.
production 17.8 18.4 15.1 n.a. 16 1.8

& Source: U. 8. Tariff Commission, "Newsprint", War
Changes in Industry Series (Revised, 1951),
Report No. 22, pp. 20-21, and U. S. Bureau
uf Census, Manufactures.

b For more complete statlstlics see Appendix C.

Wisconsin, the major producer of newsprint in the
Lake States at the time of the Underwood Tariff, had to
drastically alter her paper manufacture. In 1919 she
produced 116 thousand tons of newsprint. This amounted
to about 9 percent of the newsprint produced in the na-
tion, and was sbout 20 percent of the total quantity of
paper produced in the state. By 1947 newsprint was not
produced at all in Wisconsin. Thus, in the perlod be-
tween 1919 and 1947, Wisconsin's paper firms stopped

producing newsprint and shifted thelr productlion into
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higher-valued products. Thls process of shifting into
higher-valued products is called up-grading about which

more will be said later.
Production of Wrapping Papers Declined

Table 4-5 shows the Lake States were relatively

small producers of wrapping papers in 1949, although

Table 4-5

Index of volume of production of coarse wrapping paper in
the Lake States and U. S. Also Lake States production as
percent of U. S. production, 1919-1949. (1919 = 100)

United States 1019 1924 19290 1934 1939 1949
1. Index of production 100 143 175 158 253 320

Lake States
1. Index of production 100 90 156 n.a. 183 148

2. Percent of U. S.
production 25.6 18 22.8 n.a, 16.4 11.8

they produced about 26 percent of the nation's wrapping
papers in 1919, In 1919, wrapping papers made up about
19 percent of the total paper produced in the Lake States;
in 1949, only about 10 percent. Apparently competition
from the Southern and to a lesser extent the Northwest
paper reglions was partly responsible for this decline.

The South and Northwest were not even included in
the U. 8. Census figures of 1919 as producing enough

wrapping papers to mention, but 1ln 1949, the South
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produced about 55 percent of the nation's wrapping papers,
and the Nortawest (Washington) about 10 percent. In the
South, coarse wrapplng papers made up approximately 23
percent of total paper and paperboard produced in that
region 1n 1949. It seems plausible to conclude that
Southern and Northwestern competition in wrapping papers
along with Canadian competlition in newsprint prompted

the Lake States to shift lnto production of higher-grade

papers.
South Largest Producer of Paperboard

The production of paperboard in the Lake States®
has shown a steady absolute growth as indicated by the
index of production in Table 4-68, but has been unsteady

Table 4-6

Index of volume of production of paperboard in the Lake
States and U. S. Also Lake States production as percent
of U. 8., 1919-1949. (1919 = 100)

United States 1919 1924 1829 1934 1939 1949
1. Index of production 100 162 233 213 320 250

Lake States
1. Index of production 100 123 287 n.a. 310 354

2. Percent of U. 8.
production 18 12,9 18.2 n.a. 15.3 22.7

¢ wisconsin and Michigan. Paperboard production in
Minnesota 1s negligible.
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with regard to its relative position in the entire paper-
board industry. In 1949, Wisconsin-Michlgen produced
about 23 percent of the nation's paperboard, whereas ten
Years earller, only 15 percent. On the other hand, in
1919 paperboard made up 26 percent of total paper pro-
duced in Wisconsin and Michigan; 1n 1949, 32 percent.

For thls type of paper the South appears to have
gained relative to the Lake States. In 1919, the Census
Bureau did not list the South as a producer of paperboard
large enough to mention; in 1949, it produced more paper-
board than any other region - 40 percent of the total
produced in the U, 8. Furthermore, paperboard comprised
55 percent of the total of all paper produced in the
South. In 1949, the Northwest produced only about 5
percent of the nation's paperboard. It will be noted
that in the production of coarse wrapping paper and paper-
board, about 80 percent of the total paper produced in the
South in 1949 was comprised of these two types, ln the
Northwest, 90 percent (lncludes newsprint). During the
1919-1949 period therefore, the South or Northwest of-
fered little competition in papers other than wrapping

and paperboard.



79
Book Paper Production Unstable

In book paper, Lake States production, as shown in
Table 4-7, fluctuated considerably relative to U. 8.

production. In the 30-year period, volume of oﬁtput

Table 4-7

Index of volume of production of book papers in the Lake
States and U. 8. Also Lake States production as percent
of U. S. production, 1919-1948. (1919 = 100)

United States 1919 1924 1920 1934 1939 190482
1. Index of production 100 128 182 128 187 173

Lake States
1. Index of production 100 129 128 n.s. 150 268

2. Percent of U, S. 3.5 30.7 21.86 n.a. 24.4 47.5
production

& 1949 figures not available.

fluctuated between 22 and almost 50 percent of U. 8. out-
put. The growth index shows, however, this fluctuatlion
did not occur entlirely within the Lake States; total U. 8.
production fluctuated quite drastlcally also. In general,
growth was much more moderate in the Lake States for this
type of paper than for certailn other types shown below.
Book papers comprised about 21 percent of the total paper
produced 1ln the Lake States in 1919 and 20 percent in 1949.



Fine Papers: Small Relative Growth

The production of fine papers (largely writing
papers), indlcates only a slow relative growth for the

Lake States as compared with U. 8. production, Table 4-8,

Table 4-8

Index of volume of production of fine papers in the Lake
States and U. S. Also Lake States production as percent
of U. 8. production, 1919-1948. (1919 = 100)

United States 1919 1924 1929 1934 1939 19482

1. Index of production 100 122 212 145 209 330

Lake States
1. Index of production 100 55 n.a. n.a. 242 415

2. Percent of U. 8.
production 18.4 8.5 n.a. n.a. 286.8 23.2

& 1949 figures not avallable.

Between 1919 and 1948, production of fine papers in the
Lake States lncreased about 4 times; thls was a little
greater than growth for the whole industry which was
about 3 tlmes. In the Lake States fine paper composed
about 5.5 percent of total paper produced in 1919, and
7.5 percent in 1948.

Tissue-Sanitary Papers: Largest Relative and
Absolute Growth

Finally, in the production of tissue and sanitary
papers, Table 4-9, the Lake States showed the largest
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Table 4-9

Index of volume of production of tissue-sanltary papers in
the Lake States and United States. Also Lake States produic-
tion as percent of U. S. production, 1919-1949,

(1919 = 100)

United States 1919 1924 1929 1934 1939 19048
1. Index of production 100 127 200 240 340 625

Lake States
1. Index of production 100 124 n.a. n.a. 575 12208

2. Percent of U. 8.
production 15.1 14.9 n.a. n.a. 25.7 29.62

& Egtimated by the author.

Peélative as well as the largest absolute growth of all

the types of paper produced in this region. In 1819,

the region produced about 15 percent, and in 1949, 30
percent of the nation's tissue-sanitary papers. The in-
dex of growth during this perlod shows a growth over 12
times while total U. S. production of this paper increased
only about 6 times. Tissue-sanltary paper made up about
2.5 percent of total paper produced in the Lake States in
1919, and about 11 percent 1ln 1949.

Lake States Production: High-Valued Products

.. 0f the different types of papers shown in the pre-
ceding tables, the tlssue-sanltary and fine papers re-

corded the greatest index of growth for the lLake States.
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However, the tissue-sanltary and paperboard groups showed
the greatest relative growth compared with U. S. produc-
tion. These latter figures, which give a better perspec-
tive of the Lake States ln relation to the entire industry,
bring out an interesting aspect of paper manufacture in the
Lake States. For those products which it 1s possible to
have a substantial degree of product differentiation or a
high degree of adaptablllity to new uses, namely the tissue-
sanitary and paperboard groups,’ the greatest comparative
rate of growth has taken place.

In the tissue-sanltary papers, 1t appears the Lake
States have had a comparative advantage over most other
areas in their production and sale. In the paperboard
group, the Lake States have lncreased their production
relative to the U. 8. as a whole, but growth has been
comparatively less than in the South, and somewhat less
than in the Northwest.

Wisconsin-Michigan Produce Relatively More High-Valued
Papers Than Other Areas

The extent Lake States production 1s in the higher-

valued types of paper is shown in Table 4-10 which gilves

the princlple production statlstics for paper and

7 On the other hand, newsprint, book, coarse wrappling
papers are not so well adapted for new uses, although
advertising is used to differentlate some of these
products by brands.
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paperboard mills in selected states in the major paper-
producing regions in the nation - Northwest, Northeast,
Lake States and the South.

In 1947, Wisconsin and Michigan ranked first and third
respectively among the areas shown on the basis of average
value per ton of paper produced. Loulsiana papers had the
lowest average value; thls l1ls because she produces little
else except paperboard and coarse wrapping papers which
are relatively low-priced products.

On the basls of average value-added per ton of paper
produced, Wisconsin showed a considerable'advantage over
all other areas and the United States' average. As eX-
plained, Wiscongin's leadership on thls basls 1s due to
her production of relatively more guality and speclalized
papers than these other areas, thus prices reflect a
greater mark-up over material costs (compare line 1 with
4 in Table 4-10).

High-Valued Products Mitigate Effects
of High Wood Costs

Another ilmportant conclusion can be drawn from the
above facts: Dby producing quallty and speclallzed papers,
Lake States firms are able to mitigate the effects of
high wood costs. If a firm can introduce a substantial
amount of product differentiation, or if its products

are adaptable to new uses, the company can expect and



Table 4-10

General production statistics
for paper and paperboard mills in selected states, 1947

Wash. |Louis-
Item U.S. | Mich. Wis. Ore. iana |N.Y.

1. Value of products (millions | §2,819 | §217 $238 [$146 |$144 $453

of dollars)
2. Production (thous. of tons) | 21,114 | 1,536 | 1,392( 1,189 1,343 | 3,108
3. Average value per ton $135 $143 $171 (8123 |$108 8146
4, Cost of materialsg, fuel

supplies, containers,

purchased elect. energy

and contract work (millions

of dollars) 1,768 136 142 108 97 204
5. Materials cost per ton 85 89 102 88 73 95
8. Value-added by manufacture 1,050 81 96 41 47 158

(millions of dollars)
7. Av. value-azdded per ton 50 53 69 35 35 51

78
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recelve higher prices. If, consequently, average price
exceeds substantlally average cost, then this firm's
value-added (price minus cost of materlals) and average
profit is relatively large. Thisg situation existed for
Wisconsin in 1947 as shown in Table 4-10. Wisconsin in
that year produced paper at a higher average materials
cost per ton than any other area examined; and yet because
1t likewlge produced paper products which were priced high-
er per ton than the average, it was possible for her to
have the hlghest value-added per ton.

In other words, the disadvantage at which the Lake
States operate relative to other paper regions with re-
spect to wood supply, as shown in Section III, is material-
ly lessened by their ability to produce and sell quality
and speclalized papers.

This conclusion does not imply that Lake States mills
should not be concerned about their high-cost wood supply,
but it does suggest that 1f they can prevent thelr wood
costs from rising furtiher relative to those of competing
reglons, the Lake States should be able to hold their own
profitwise. If they can reduce their wood costs relative
to other areas, thelr position should even improve, Fur-
thermore, as suggested 1n the next chapter, thls problem
of relatively high wood costs can be at least partly over-

come.
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Section V. Conclusion

The statlstlcal analysisg of the Lake States paper
industry for the period ending in 1947 showed certain
favorable as well as unfavorable signs.

Although no attempt is made to forecast, some factors
and clrcumstances appear which allow some speculation about
the future of the Lake States 1lndustry. First, growth,
both relative and absolute, slackened considerably compared
wlth the two earlier perilods. Whether this 1s the normal
phase of the growth of an industry, or the result of com-
petltive pressures or both, 18 of considerable import to
the industry. 8Second, thls region's paper industry showed
an abllity to change in order to meet new conditions., If
new circumstances arise in the future, Jjudging from thils
1919-1947 period, there appears some reason for belleving
the Lake States can adjust to them. Third, production has
shifted into higher-valued products where the reglon had
in 1949 a comparative (on a value basis), but largely non-
competitive (product basis), advantage over the Southern
and Northwest regidns particularly. Yet, these latter
two regilons grew decisively in thils period and there 1s
cause to speculate what the effects would be 1f these re-
gions made a serious effort to compete in the same types
of paper produced 1n the Lake States. Fourth, as it has

been concluded repeatedly, the ability of the Lake States
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to compete successfully in the manufacture of paper depends
largely on 1ts ability to get an abundant and relatively
cheap supply of wood. The next chapter takes up this im-

portant subject.
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CHAPTER V

LAKE STATES WOOD SUPPLY - HISTORY AND PRESENT CONDITION

Section I. Introduction

Although wood became an important raw material in

papermaking as early as 1890, wood supply had not been

a serlous problem for thls reglon's paper industry un-
t11 the competltive pressures of the Southern and North-
west paper regions began to be felt; this was in the
period beginning about 1919.

The growth filgures presented in the last chapter
showed that the Lake States had successfully competed
in the past with other regions in the production of pa-
per. DBetween 1860 and 1919, the region increased 1ts
share of total U. S. value of paper production from 1.5
to about 19 percent. However, from 1919 to 1947, 1its

share remalned almost stabillized at 19 percent.
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Presumably +the Lazke States have falled to increase their
share of the nation's paper market since 1919 because, in
part at least, of competition from the rapidly growing
South and Northwest. Since the South and Northwest may
offer even more competition in the future, and because
these two regions have abundant and cheap wood supplies,
the wood resgsources of the Lake States region have in re-
cent years come under serious study.

The keynote of thls wood supply problem is typified
in the report of a Wisconsin "Committee on Land Use and
Forestry"™ in 1932 which, while referring to Wisconsin,
is applicable to the entire region:

"The future profit-and-loss sheet wlth Wisconsin
forest industries is inherently bound up with costs
of raw material, conversion, and transportation,

2all in relation to similar costs of competing spe-
cles and regions and to the location of future mar-
kets of consumption. The permanence of Wisconsin's
forest industries depends on the balances they can
show on thelr ledgers. However favorable may be
thelr location with reference to markets and how-
ever low thelr costs of conversion, they cannot hope
to survive i1f they cannot secure an adequate supply
of raw material at a price which permits a margin
for profit. Such resources have in the past meant
standing timber. In the future, resources will
mean productive capacity of the lands. If Wisconsin
lands can produce the necessary specles in as little
time and with as little cost as other regions, then
a baslc riquirement for industrial stability will be
assured."

1l state of Wisconsin, Forest Land Use in Wisconsin,
Report of the Committee on Land Use and Forestry
(Madigon, 1932), p. 42.
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Consequently, this chapter is concerned with the
basic, complex problems of wood supply in the Lake States:
(1) Some of the background history surrounding wood re-
sources and their utilization 1s given. This history 1s
important because the present condition of these resources
is largely the result of circumstances which began before
paper manufacture was established in this region. (2) Some
factors affecting the present wood resources and their sup-
ply are studled. (3) And finally,’the future supply out-
look of wood in relation to future needs of the paper in-

dustry is estimated.

Section II. PForest Survey, Past and Present

A, Introduction

The wood resources ln the Lake States reglon have
changed considerably since the white man's axe felled
the first tree of the virgin forest which he found there.
The changes have been quantitative and qualitative in
the proportion of various specles of trees of which these
forests are composed. Both changes have had wide and
decislve effects on the paper industry which 1s located

in this region today.

B. Forest Survey, Past and Present - the Quantitative
Changes

The story of the economic development of the Lake

States could largely be told by the story of activitles
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which centered about the use of thelr great forests.

Jean Nicolet, whom history records as the first white

man to enter thls region, found here one of the great
forest areas of the United States; a forest which stretched
from Michigan to Minnesota; a forest resource that set in
motion economic forces from which industries and fortunes
were bullt. This area contains 122.7 million acres of
1and2 of which 103.7 million acres were forest in the day
of Nicolet. Today this forest area has dwindled to 54.7
million acres, about 45 percent of the land area. Of this,
50 million acres of forest of actual or potential commer-

cial value remains.®
This Forest Was Rapldly Cut

The epic growth of the Middle West as frontier America
moved toward the Pacific 1s a story of development on the
one hand and destruction on the other., In the Middle West
as great cltlies rose from the soll, great forests were
literally mined from the land with no thought to replacing
or conserving this valuable resource. This mining process
in the Lake States region is sald to have begun by the erec-
tion of the first sawmill sometime between 1808 and 1813

2 y. 8. Dept. of Agriculture: Forest Service, Forest
Resources of the Lake States Region, Forest Report No. 1
(Washington, 1950), p. 3.

S Ivid., p. 6.
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by Jacob Franks, an employee of the American Fur Company,
near the present site of DePere, Wisconsin.4 ‘However,
lumbering as the beginning of a multi-million dollar busi-
ness probably did not begin bhefore 1835 in this region.5
Pine 1n enormous quantities drew lumbermen from the
East, and before 1870 the Lake States region attained the
lead over all other areas in the nation in the production
of lumber. It held this lead until superceded by the
southern pine region between 1900 and 1910. The peak of
productlon was passed in 1892 when output resched the fali-
lous figure of 8.9 billion board feet. In 1899, Wisconsin,
Michigan and Minnesota, in order, still led the nation in
lumber production with a combined total of 8.7 billion
board feet, two-thirds of which was pine.® The once promi-
nent white plne which was estimated by Dr. B. E. Fernow st
not less than 350 billion board feet,” is hardly but a
memory ln the Lake States with only approximately 2.4 bil-

lion board feet remaining.s

4 Moses M. Strong, History of the Territory of Wisconsin,
from 1836 to 1848 (Madison, 1885), p. 280.

S5 y. S. Dept. of Agriculture, "Timber Depletion, Lumber
Prices, Lumber Exporits, and Concentration of Timber
Ownership", Report on Senate Resolution 311 (Washington,
1920), p. 13

8 Ipig., p. 17.
7 Ibid., p. 18.
8 y. s. D. A., Forest Resources. . ., op. c¢it., p. 7.
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Mr, Fllibert Roth, who was commissloned to do a sur-
vey of forest conditions in Wisconsin in 1897, reported
in 1898 that the original stand of pine in northern
Wisconsin alone was 129.4 billion board feet. He esti-
mated at that time (1898) only 17.4 billion feet remained
standing, that between 1873 and 1898, 66 blllion feet had
been cut, and between 1840 and 1873, 20 billion feet had
been cut, leaving 28 billion feet as "probably wasted,
chiefly destroyed by fire".? Today 2ll pine types in the
Lake States meke up only 4.4 milllon acres of which 3.07
million acres are seedlings and sapllngs or poorly stocked 1O

A view of the true or commerclal forest area of the
Lake States as it exists today can be seen by Map 5-A.
After a century and a half of settlement, land clearing,
lumbering and forest fires, thls area ls essentlally a
cut-over, burned-over region. And to the extent wood re-
gources were wasted and destroyed, to the extent the soil's
productiveness for growing wood was lmpaired, wood-using
industries as heirs to these historlcal circumstances are

the losers.

9 Filibert Roth, Forestry Conditions in Northern Wisconsln,
Wisconsin Geological and Natural History Survey No. 1
(Madison, 18968), p. 16.

10y, 8. . A., FPorest Resources. . ., op. c¢it., p. 7.
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Principle forest zones in the Lake States Region, 19502
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830ource: U.S.D.A., Forest Resources . . ., op. cilt., p. 3.
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Some People Were Concerned About the Rapld Depletion

The white man's onslaught on the sgplendld forests
which he found in thls region did not go unheeded, however.
As early as 1887 some people were forecasting the day when
all the lumber in the state of Wisconsin would be gone.

"When that time comes, when the famine of lumber
is on us, the taxable property of the state will
loose /sic/ a large percentage of its value, and
manufactures of lumber must almost cease, with
with /sic/ its use in bulldings. And another and
severer wind than any that now reaches us, will
come to us unrestrained from the north. That will
be a sad day for the state. But come 1t surely
will, unless the people shall iTmediately take
steps to renew thelr forests."

F. Roth wrote in his survey in 1898 that

"During the forty years of lumbering nearly the
entire territory Jof Wisconsin/ has been logged
over. The pine has dlsappeared from most of the
mixed forests and the greater part of pineries
proper has been cut. . .Nearly half of this ter-
ritory has been burned over at least once: about
3 million acres are without any forest cover what-
ever, and several million acres more are but part-
ly covered by thg dead and dying remnants of the
former forest."l

And further, in the report of the Forestry Commission
of the state of Wisconsin in 1899 it was stated,
"There are now dozens of cities and villages where

the inhabitants have begun to wonder what will be-
come of them when the timber 1s gone and the mills

11 7, a. Lapham, J. G. Knapp and H. Crocker, "Report on the
Disastrous Effects of the Destruction of Forest Trees,
now golng on so rapidly in the State of Wisconsin'
(Madison, 1867), p. 30.

12 Roth, Forestry Conditions. . ., Op. cit., p. 12.
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close down. Everybody has seen settlements very
prosperous ten years ago, which are now abandoned
by almost all their former inhabltants.¥1ld
This lumbering extravaganza was described by one
person as having harvested a forest "ultimately worth
some nine billion dollars"l4 in Wisconsin alone. Indeed,
the lumber industry reaped most of the region's rich in-
heritance of forest.
Wood Industries To Follow Inherited Vastly Depleted
Wood Resources
As a result of the lumber industry whlch preceded
1t, the paper industry in the Lake States region inheri-
ted certain historically determined clrcumstances. Some
of these clrcumstances, 1t now appears in retrospect,
were "limiting factors" to the growth and development of
the industry. From the viewpoint of the paper industry,
the destruction and waste of usable forest resources
meant reduced wood supplies and higher wood costs for
future operations. Even the destruction and waste of
non-pulp specles has increased pulpwood costs, as some
woods can be used for both lumber and pulp. Perhaps the
greatest limitation, however, resulted when lumber com-

panies d1d not replenish these forest resources, and

13 gtate of Wisconsin, Public Documents of the State of
Wisgconsin, Report of the Forestry Commission ZMadison,
1899), 11, 15-16.

14 prancis F. Bowman, Why Wisconsin (Madison, 1948), p. 60.
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furthermore, made 1t difficult (by burning the land, etc.)

for nature to replenish herself with these resources.

C. PForest Survey, Past and Present -~ The Qualitative
Changes '

Aspen Replaces the Pine

The picture of qualitative changes wrought by the
lumber 1ndustry is seen in grephic form in Fligure 5-1.
Besides the physlcal decrease 1n the original forest,

a substantial change in composition of tree types has
taken place. Particularly one observes the drastic
decrease in the pine group and the large increase in

the aspen-type tree. Presumably, aspen occupled a negli-
gible portion of the original forest area. The occur-
rence of the aspen since that time, however, has had in-
teresting and unforeseen effects on tiae paper industry.

Aspen, until a relatively short time ago, was con-
sidered a %weed tree"., Although it is classed with the
hardwoods, it has not been used to any considerable ex-
tent in the production of lumber. Likewlse 1ts value
for papermaking was considered negligible until a few
years ago. Although some aspen was used in early paper
manufacture for making groundwood pulp, 1ts short fiber
and undesirable color meant it could be used only 1ln the
cheapest grades of paper. However, pushed iy a serlous

wood-supply shortage plus the fact that large quantitles
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of aspen were literally in the backyard, the paper indus-
try set to work to devise ways and means of employing this
ublqultous tree. Since 1930, aspen has comprised an in-
creased proportion of the wood pulp used in papermaking in
the Lake States. In 1948, aspen made up twenty-two percent
of the total volume of wood used for making paper which was
about ten times the quantity used in 1935;15 this amounted
to approximately one-third of the pulpwood produced in the
Lake States ln 1948, Although aspen will never become as
desirable for pulping as spruce, it probably will continue
to be used as a valuable supplement to other pulps in the
production of paper.

Another interesting feature of tihe aspen in tnat 1t
propagates by wind and has succeeded in establishing 1t-
gelf in those areas where white pine and other conifers
have been nearly completely cut out or where the area has
been burned over. Although propagation in thls manner
leaveg open spots as well as an uneven distribution of
trees in size and concentration, it has provided a wel-
comed addition to the pulpwood supply and without, for
the most part, a heavy investment in forest planting and
management. The aspen will not, as now viewed, be planted
commerclially. If time and money are invested in growing

a commercial forest, they will be spent on the much more

15 y, 8. D. A., Forest Resources. . ., op. cit., pp. 32-33.

vrma—
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desirable spruce, pine or balsam-fir. It is estimated by
the Lake States Forest Service that possibly 8.5 million
acres may remaln more or less permanently in aspen-type

wood.le‘
Aspen Replaces Pine - Gain or Loss for Paper Industry?

Little did anyone realize that mass liquidation of
the white pine would eventually prompt the rise of the
aspen to take its place, and further, that this tree which
wag thought to be a weed would find use in making paper.
For the paper industry, as a consequence, what appeared
to be an lrreparable loss of certain wood resources oc-
casioned by lumbering activitles, has in the course of
time been partially offset as the result of the aspen.

Where aspen has replaced the spruce-fir group, the
result 1s negative, but where whlte pilne has been replaced,
from the strict supply angle of the paper industry, a gain
occurs. It 1s doubtful whether white pine would have ever
been used in papermaking because of 1ts much greater value
in construction. Even today those wood types which can be
used for both lumber and pulp are seldom used for pulp be-
cause of the higher prices they bring as lumber.

Thug, evaluating whether the lumbering industry crea-

ted circumstances with respect to wood supply which were

16 1p14., p. 15.
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limiting or encouraging to the development of the paper
industry 1s difficult. On the one hand, wood which was
lost and wasted by the lumber industry and might have
been used by the paper industry later, and forest soil
which was damaged are debits to the ledger. On the other,
the availability and innovation of aspen to supplement a
gscarcity of other pulpwood has been a credlt.

Section III. Present-day and Potential Pulpwood Supply
of the Lake States Region

A. Drainl? and Growth

Given a forest resource base, the relatlon of draln
to growth determines whether this base will eventually
be capable of supplying more or less of the pulpwood needs
of the Lake States paper industry in the future. Many
factors influence botn growth and drain and must be con-
sldered in any estimate of the future supply of wood.
These factors can be classified as natural and institu-
tional. Table 5-1 summarizes present-day growth and drain

statistics for pulpwood in the Lake States region. It

17 Drain is defined as timber which is cut, wasted or
destroyed by disease, fire, etc. - the total deple-
tion of standing timber from all causes.



Table 5-1

Volume and drain of pulpwood in the Lake States, 19502
(in thousands of cords)

specles

Spruce
Balsam fir
Hemlock
Jack pine
Agpen

average

total conm'l non- total
pulpwood | allowable | drain b comm'l | total | pulpwood

volume draln 1947-50 drain draln | consumed

9100 270 365 30 395

10800 430 330 40 370

7000 250 155 20 175

7700 400 405 30 435

25800 1850 590 _80 870

680000 3000 1845 200 2045 3219°¢

&gource: From information compiled by the Lake States Forest Experiment
Station, St. Paul, Minnesota.

bAveraged from: A.G. Horn, "Technical Notes%, Nos. 301, 320, 336, 364
(Lake States Forest Experiment Station maintained by
U.S8. Department of Agriculture).

CBaged on total pulpwood receipts for 1950 of 2.419 million cords
(of which 0.554 million cords were imported), plus 1.000 million
cords of equivalent measure of imported wood pulp (estimated).

80T
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should be kept in mind that net timber growth will take

place only if actual drain is less than allowable drain.18
Most Valuable Pulp Specles Overcut

Some caution must be exercised when interpreting
the figures shown in Table 5-1. Looking at the totals
only, one finds demand is not teking all of the allowable
supply, or total drain is less than total allowable drain,
From this 1t might be concluded there 1s no shortage of
pulpwood in the region, For an accurate plcture of the
sltuation, however, it 1s necessary to look at individual-
specle figures. 1In 1850, for example, total receipts of
wood by the paper industry from all sources ranked in

guantlty were: aspen, spruce, pine and balsam-fir,19

18 The column entitled “allowable drain" in Table 5-1
involves an estimate of growth based on the present
age and number of the various specles of trees. Al-
lowable drain i1g defined as *the quantity of merchant-
able tlmber that can be cut annually during specifled
periods while building up or maintaining a growing
stock adequate to fulfill certain future needs". The
annual needs upon which these allowable drain figures
are computed are estimated at four million cords. These
allowable drain flgures are set, therefore, so a point
in time will be reached when all needs for pulpwood with-
in the region will be met on a sustained yleld basis.
As the permanent base from which wood is now cut grows
larger, the allowable drain will likewise become larger.
Finally, actual drain and allowable drain will be equal
at a level where all needs are fulfilled. See: U. S.
D. A., Forest Resources. . ., op. cit., pp. 41, 46.

19 4. G. Horn, "Technical Notes®, No. 364 (Lake States
Forest Experiment Statlion maintained by the U. S. Dept.
of Agriculture at St. Paul, Minnesota, 1950).
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Of these four wood-types, spruce and pine show a total
draln greater than allowable drain. This overdrain would
have presumably been larger 1f not for large spruce im-
ports; half of the total receipts of spruce by Lake States
mills in 1950 was lmported from outside the region as was
approximately one-third of the total receipts of pine.2o
For aspen, balsam-fir and hemlock, total drain was less
than allowable draln and furthermore, imports of these
species were a negliglble provortion of total recelpts.

It should also be remembered that spruce is perhaps
the most desirable wood for papermaking while aspen is
much less deslrable, thus further distorting this picture.
Consequently, rather than the optimistic setting which
the total figures present, the plcture is less bright when
individual species! supply-demand figures are studied. If
the totals are used, total pulpwood consumption by Lake
States mllls compared with total draln glves a more accu-
rate plcture of supply oriented towards demand.

Long range plans are presently oriented towards re-
ducing the growing base of aspen and increasing the grow-
ing bagse of spruce. In the meantime, the manner in which
the paper industry has made the most of the situation re-
flected by the table above (too much aspen and too little

spruce in relation to demand) has been quite remarkable;

20 1p14.
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1t has succeeded 1n employing increasing amounts of aspen
in its pulp and paper products. In 1950, of the fifty
mills operating in the Lake States, all but seven used
agpen in varying amounts for the manufacture of pulp.
Aspen represented almost one-third of the average commer-

clal drain and slightly more of the total drain.zl

B. Natural Factors Affecting Growth and Draln

The growth of a forest is similar in one respect to
growth of a population. If the birth rate is greater then

the death rate, population is growlng and vice versa.

Likewige, if annual growth of a forest 1s greater than its
annual mortality (wood lost by fire, disease, insects, etc.,
excluding cuttinggz), then the forest is tending to in-
crease,

The most important factors gffecting the biological
growth of forest are natural - soil, climate and natural
mortality. Lake States forests, compared with other re-
gions, have relatively small growth factors. Average
growth in cublc feet per acre in the Lake States ls one-
third less than in the Pacific Northwest and only one~half

of that reported in the South, It is consliderably less

2l 1pia.

22 An institutional factor considered in the next section.
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than in the New England or Lake Central regions.28 Al-
though some of this differential 1s the result of soil
and climate, most is the result of heavy mortallity and
the excessively large proportion of acreage in deforested

or newly restocked condition.%4
Heavy Drain Results from Natural Factors

The non-commerclal draliln figures shown in Table 5-1
reveal that an average of 200 thousand cords of pulpwood
succunmbs to suppression, fire or natural enemles each
year. As trees grow in size, for example, they compete
with each other for the avallable food, llght and water.
Many are suppressed and killed in this process.2® Under

good management conditlons, however, much of this wood

23 y. 8. D. A., Forest Resources. . ., op. ecit., p. 27,

24 In view of the fact that in many parts of the region
timber is young, more than half of the annual growth
conslists of so-called Yin-growth®, that is, volume
credited to trees which have Jjust reached minimum mer-
chantable size. In Clearwater, Minnesota, for example,
a survey in 1949 showed that sixty-three percent of the
current annual growth was newly recognized volume of
trees which had just entered the 8-inch dlameter class.
Tree growth up to the 6-inch class 1s not recorded in
growth statistics although the acreage on wnich thls
growth occurs 1s included. This distorts these growth
figures somewhat when comparisons between regions are
made. See: Ibid., p. 27.

25 A falrly well-stocked 20-year-old Jjack pine stand

loses half of its trees through suppression before

it reaches thirty years of age and half of the remain-

der before it reaches fifty years. See: Ibid., p. 27.
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can be salvaged for pulpwood, posts, etc., before its value
i1s entirely lost.

Fires are a constant menace to our forests. Up until
the early part of the century, many billions of feet of
lumber as well as 2800 human lives had been lost in forest
fires in the Lake States amlone.g6 Under the tragic stimu-
lus of these losses, the three Lake States have established
protection systems with the help of Federal 2id which now
are among the best in the country. During the ten-year
period, 1938-47, total forest acreage burned annually was
held to an average of 94,232 acres, or less than two-tenths
of one percent of the ares proteoted.27

Losses likewlse occur from insects and diseases. Ex-
perts working with these natural enemies believe losses
can be reduced considerably. Other losses occur from
wind, sleet, drought, floods, browslng, etc. In 1932, for
example, a heavy wind destroyed about 300,000 cords of Jack
pine and other timber in the Superior National forest. A
storm in 1940 felled some thirty million feet of pine in
the Chippewa National forest.®8 It 1s believed that losses

from natural causes could be reduced twenty-five percent

26 1pid., p. 28.
27 1bid.
28 Tpid.
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through improved forest management and better forest utili-
zation.®? If these losses could be reduced, the region

would come nearer the goal of meeting its own wood needs.

C. Institutional Fsctors Affecting Growth and Drain

Actual commercial or cutting drain (as shown in Table
5-1) must be considered in the overall question of wood
supply. As pointed out earlier, both spruce and pine are
being overcut. If thig overcutting should continue, the
stocks (as indicated by "total pulpwood volume" in Table
5-1) of each would eventually disappear. Overcutting 1is
partly volitional and partly the result of ignorance. 1If
a forest owner chooses to follow cutting practices which
wlll eventually exhaust hig stock, an explanation might
lay in the fact it is more profitable for him to do so.
It may be more profitable to cut his forests in such a
manner because of an unwise system of taxes on hls forest
crop. Fortunately, 1t has been recognized that unwise
tax laws can undo much conservation work and educatlon,
and steps to rectify this situation have been taken.

On the other hand, ignorance may be at fault, and
to the extent tnis 1s true, education appears to provide
the answer. Today in the Lake States region more and
more ls belng heard through all the mediums of communica-

tion about forest congervation. There are numerous

29 Ibig., p. 29.



109

organlizations throughout the reglon, such as the Trees

for Tomorrow groups, the 4-H clubs, etc., which are not

only talking and educating, but Ydoing" in the form of
actual tree planting. Rural schools and young people's
groups are planting literally thousands of seedlings each
year in thesge programs. Farmers also are being educated
by agricultural extensionists, pamphlets and fairs on how
to make thelr farm woodlots a source of profit on a sus-
talned yield basis.

Much of this education has been prompted by findings
which indicated that private owners are cutiing propor-
tionately more than conservation officials have estlimated
to be their allowable cut. For example, in 1948 private
owners owned approximately sixty percent of the commer-
cial forests in the Lake States, but they were responsi-
ble for almost eighty percent of the entire cutting draln;
theilr actual cutting was about ten percent more than esti-
mated allowable cut.%0

D, Private vs. Public Land Ownership as Related to Growth
and Drain

The whole sphere of public vs. private ownership of
natural resources 1s an extremely complex, but an histori-
cally lnteresting development. Early frontler activity
gseems to verify the inabllity or incapacity of private

30 1p14., pp. 38, 43.
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owners to utllize natural resources prudently and conserva -
tively. In the Lake States 1ln regard to the wood resources,
private owners have wasted and destroyed much of these
publlic agsets. And furthermore, certain of these private
owners have perpetuated thls waste by encouraging others to

buy forest land for farming.
A Cycle of Land Ownershlp - Public to Private to Public

At one time, most of the land known as the United
States was owned by the government. How it dlsposed of
this land is a long and fabulous story, but dispose of
this land 1t did until the low in public ownership was
reached 1n the early 1900's. Slnce that time, however,
the trend has been reversed and an increase in public
ownership has occurred.

In the Lake States, wood resources have gone through
(and are still going through) the cycle of public to pri-
vate back to public control. Since 1925, there has been
a slow, steady accretion of forest land on the part of
public owners as can be seen in Figure 5-2. lMost of the
state and county acquisitions have been obtalned through
tax forfeitures.

The gstory of early private farm ownersihlp in the
northern sectlons of the Lake States goes back to the
late 1800's and early 1900's when both public and private

agencies tried to create interest in this land for farming.
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Figure 5.2

Trend in forest-land ownership in the Lake states™
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&gource: U.S.D.A., Forest Resources . . ., Op. cit., p. 186.
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Lumber and rallroad companies in particular utilized all
sorts of persuasive methods to sell land which they had
acquired and cut-over or no longer had need of. Showing
gome concern over propaganda put out by various foreign
agents of these companies, a letter was published in the
¥"Annual Report of the Board of Immigration® of Wisconsin
in 1882, by a prospective immigrant which read:
B 1T beg to ask your Honorable Board for some infor-
mation regarding the State of Wisconsin, particular-
ly the northern portion thereof. Agents and commls-
sloners without number are at present engaged in
advertlslng every concelvable section of the Union,
in Burope; and when we consider the prevailing ten-
dency of our age for fraud and swindling, and the
well-grounded suspilclon with which the representa-
tives of Agents and theilr honesty and veracity are
looked upon, it 1s almost impogsible, with guch a
chaos, to arrive at correct conclusions.! "5l
Mr. K. K. Kennan who was appointed agent for the
immigration board and Wisconsin Central R. R. Co. wrote
from Europe that people who were interested in coming to
the United States were interested in receiving reliable
pamphlets "because those of some of the States and rail-
road companies are obviously exaggerated and untrue, and
have no such weight with intelligent people as do the

carefully prepared reports of your Honorable Board", 5@

31 Wisconsin Board of Immigration, "Annual Report of
the Board of Immigration® (Milwaukee, 1885), p. 9.

52 1bid., p. 11.
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However, 1in preparing 1ts literature about the ad-
vantages and disadvantages of the State of Wisconsin, the
Ilmmigration board was not above a slight bit of exaggera-
tion when it wrote:

". . .there is no better land in the State for culti-

vation than 1ln the counties named in the foregoing

table /all of which were the northern so-called piner-

ies/. . .It must be conceded that it 1s easier, and
probably more profitable during the first years to

ralse a crop on a prairie farm than in the timber re-

gions, where energy and endurance 1s required to de-
velop 1its agricultural resources, but where the re-
sults obtained are of lasting benefit to the settlersg, ™o

It is now well-known that much of land ln the northern
gectlons of Wisconsin, Michigan and Minnesota which was put
to the plow was unsulted to agriculture. Mr. Roth in his
survey in 1898 estimated that "nearly 40 percent /bf the
northern area of Wisconsin/ is elther not at all sulted for
agriculture or only doubtfully so and should by all means
be left to forest",3%

Another surge to acquire farm land took place during
World War I when high land values in the corn belt stimu-
lated a great movement of corn belt farmers into northern
areas where farm land was still available. Bearing out the

veracity of Mr. Roth's statement, however, by 1927, seven-

teen northern counties in Wisconsin had 3,041,133 acres

33 1pid., p. 14.

34 Roth, Forestry Conditions. . ., op. cit., p. 5.
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with one or more tax certificates agalnst them.55 Much
of this land was abandoned.

Tax forfeitures have been a prevalent but unplanned
method of public land acquisition. 1In 1898 in Wisconsin,
county governments owned about one and one-half percent of
the area in tax deeds ®and about five times thls amount
conditionally on tax certificates".%® In 1020 less than
ten percent of the forest land in the Lake States region
was 1in public ownership. The Federal government held less
than two million acres. The states held only about three
million acres and counties held virtually no forests at
all. Between 1925 and 1945, however, states and countles
took over about one-fourth of the privately owned forest
lands through tax forfelture. Durlng this same period,
the Federal government enlarged its holdings by about six
million acres, mainly by purchases and exchanges. In 1950,
public agencies controlled about forty-four percent of all
forest land or forty-one percent of the commercial forest
area of the Lake States region.57

The consequences of changes from pre-frontier govern-

ment ownership to private ownershlp of this northern forest

5% porest Land Use in Wisconsin, op. cit., p. 58.

58 Roth, Forestry Conditions. . ., op. cit., p. 6.

37 y. 8. D. A., Forest Resources. . ., Op. cit., p. 15.
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area were several: a mlsallocation of resources in that
land good for produclng only forests was withheld from
this production; the deterioration of much of thls forest
land; a succession of farm fallures or eked-out livings;
and finally, the loss of much tax revenue and subsequent
difficulty of maintaining public roads, parks, schools,
etec. Reversal of this process - private to public forest
land ownership - hae had one important consequence: reali-
zation of the need for some scientiflc and objective plan-
ning of land use. The manifestation of this reallization
into concrete form is being accomplished through rural

zoning and forest crop laws.

E. Private Forest Land Ownership and the Wood Supply

Both farm and non-farm private land owners are still
in command of over half of the forest land (see Figure 5-2,
p. 111). Within the private ownership group, the propor-
tion of farm to non-farm ownersalp is important to the
problem of wood supply because the non-farm portion, repre-
senting industry-ownershlp primarily, generally practices
better forest utilization and management than the farm
group. In Wisconsin, farm and non-farm owners owned about
an equal amount of forest area in 1950. In the Lake States

as a whole, farmers own one-fourth of all the forest l;sa.nd.'38

38 1pid., p. 20.
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In the private non-farm group, there has occurred and
1s occurring a substantial change in the complexion of
ownership; changes in the slze of holdings as well as char-
acter of ownership. 1In 1913, 10 owners held 24 percent of
2ll the standing timber in Wisconsin and 98 owned 75 pere
cent.%® For the Lake States as a whole, 4 owners held
12 percent of the standing timber, 17 held 23 percent,

44 held 37 percent, and 215 owners held 85 percent (each
owning sixty million feet or more).4o The present picture
Indicates that only in Mlchigan is any substantial amount
of land held in large quantities.

As for the type of ownershlp, a considerable change
has taken place. According to Roth, in 1898, eighty per-
cent of the total foresgt area held by private owners was
held by lumbermen,4l whereas at present, holdings of lumber
companies are relatively small and are declining. Holdings
by pulp and paper companles, on the other hand, are rela-
tively large in Wisconsin and Minnesota and are increasing
in all three of the Lake States; their holdings have in-

creased more than 33 percent between 1945 and 1950. Only

39 y. s. Dept. of Commerce: Bureau of Corporations, The
Lumber Industry, Part I (Washington, 1913), p. 17.

40 1p14., p. 22.

41 Roth, Forestry Conditions. . ., 9p. cit., p. 6.




117

in Michigan are total holdings by lumber companies greater

42

than pulp and paper companies. (See Figure 5-3).

Two Views by Paper Companies on Future Wood Supply

There are presently two views taken by pulp and paper
companies in regard to pulpwood supply. One view supports
a "grow your own®" philosophy. These companlies have wit-
nessed the growing shortage of homegrown stock along with
frequent fluctuations in pulpwood prices on the open mar-
ket, and they feel that in order to lnsure themseives of
a supply of pulpwood regardless of the vagarles of the
market - forelgn and domestlc- they will have to grow
their own supply. There are, on the other hand, those
companies which 4o not wish to or do not have the funds
to tie up 1n such a long-run lnvestment project. These
people believe or hope there will be an adequate supply
of pulpwood 1if farmers and small forest owners can be edu-
cated to the economic advantages of caring for theilr wood-
lots properly and if there is a large public reforestation
program. Out of this phllosophy has come many of the edu-
cational and legislative programs mentioned above. Thils
strategy, of course, would be much less costly in invest-

ment for the wood-using industries.

42 y, 8. D. A., Forest Resources. . ., op. cit., p. 21.
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Flgure 5-3

Acreage of large (50,000 acres or more) and medium-
sized (5000 to 49,999 acres) private holdings owned
by different industry groups in the Lake States, 1950.2
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BSource: U.S.D.A., Forest Resources . . ., op. cit., p. 21.
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. Public Control and Wood Supply - Rural Zoning and
Forest Crop Laws

The problem of private farm settlers trying to man-
age a living on land which 1is extremely reluctant to pro-
vide such a living, has resulted in a severe test of demo-
cratlic government. Not only were these sub-marginal farmers
unable to keep body and home together, but also they were a
heavy burden on thelr respective governments. They provided
no tax funds to pay for services furnished them by the gov-
ernment. PFurthermore, they were withholding from economic
production much land capable of producing forests. It
would have been an easy matter under another system of
government to have dealt with thls situation by coercion,
but the problem had to be overcome wlthin the precepts of
our political philogophy.

The methods used - education, leglglation and govern-
ment ald - are traditional democratic means and have been
employed in all three of the Lake States. The educational
aspect has been mentioned. The legislative and government
alds have taken principle form in Rural Zoning and Forest
Crop laws. Zoning 1s creation by law of distrlicts within
which regulations prohibit certain specified uses of land
which are considered harmful to the publlic interest. Thus,
the objectlve 1s set up to regulate land use in order to
secure the best utilization of natural resources in terms

of profit, human life and happiness. This means that in
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time mosgt of the land primarily sulted for growlng forests
will be turned again into that mode of production. Further-
more, in time, wood-using industries can expect an increased
supply of wood for all purposes from these lands.

The Forest Crop program is designed to encourage pri-
vate owners %0 use thelr land for forestry. In Wisconsin
thls 1s achieved by reducing the annual tax charge on for-
est land., Under the provisions of the Wisconsin law, a
landowner can enter a fifty-year contract with the State
Congervation Department., Under this contract, the owner
agrees to use the land for forestry, and 1f he complies
with certain other regulations, his annual tax 1ls reduced
to ten cents an acre. The state, from its general fund,
agrees to advance the local government approximately ten
cents an acre in addition. When the owner harvests a tim-
ber crop, he pays & ten percent severance tax to the state
which is turned back into the general fund. A short time
after thlis law went into effect, it was extended under

slmilar conditions to include county-owned land also.

Section IV, Future Wood Supply

The Goal

The goal of forestry in the Lake States is to pro-
vide thls region with its entire wood needs in the future.

Experts belleve this objective can be achleved by A. D. 2020
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if proper measures are taken.43 Because total wood needs
(for lumber, pulp, etc.), not the needs of a single group
or industry, must be the scope of any public program, the
goal which is proposed is not specific but general to all
demands for wood. In other words, if the entire effort in
thls region were directed towards self-sufficiency in pulp-
wood alone, this goal could presumably be achieved more
quickly.

The goal of self-sufficlency by A. D. 2020, if achieved,
wlll provide an annual yleld on a sustained basis of over
four million cords of pulpwood for the paper industry.44
This yleld would cover not only present but estimated fu-
ture needs resulting from industry growth. At present, as
1t was shown, only about two-thirds of the total quantity
of pulpwood required 1s supplied within the region. For
gome of the most valuable specles, only about one-half of

the needs are got within the region.
Methods of Attalning the Goal

The two general methods of attaining the proposed goal
are improved forest management and an increased rate of
planting. Better forest management of exlsting and future

forests 1s egstimated to be able to lncrease the annual

43 Tbid., p. 47.
44 Tpia., p. 46.
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yield by at least 60 percent over the present rate,45 but
this 1s not enough to meet needs; planting is also neces-
sary. To meet requirements "the rate of planting should
be lncreased very soon to at least 100,000 acres per year',
2.5 times the 1046 rate.?® This would result in 5 million
acres beilng planted within 50 years. The first ylelds of
pulpwood from thig planting would probably appear about

30 years after the initial planting.

During the period before the ylelds from new plant-
ings make self-sufficiency possible, pulpwood yields can
be lncreased by better forest management. Howeyer, the
industry, although it will undoubtedly continue to search
for ways of using more aspen 1ln 1ts paper manufacture, must
presumably rely heavily upon imports of certain specles
from outside the region until the goal of self-sufficiency
is approached. This Interim period will probably be a

cruclal one for the Lake States paper industiry.

45 1p14., p. 47.
46 1pid4., p. 51.
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CHAPTER VI

WATER USE AND TRADE RESTRICTIONS: NEW OBSTACLES TO GROWTH ?

Along with the complex factors within the region
which affect wood supply and the manufacture and sale
of paper, restrlictlons involving the movement of paper,
pulp, and pulpwood in international trade must be con-
sidered briefly. Although trade restrictions affecting
the paper industry are very old, leglslation which has
appeared recently has restricted industry growth and
caused conslderable change in certain lines of psgper
mgnufacture in the Lake States. What is more, the threat
of new changes in trade restrictions which would affect
this region is present.

In thls final perilod a relatively recent problem
concerning the use of water in manufacturing has demanded

increased financlal outlays on the part of Lake States
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paper firms. Because of public regulation and increased
costs, the problem of water use and disposal has become

an impediment to growth.

Section.I. Wood Supply and Trade Restrictlons

Because the Lake States are deficlent in wood and
therefore mugt import a conslderable quantity of pulpwood
and wood pulp, trade restrictions affecting this supply
are an lmportant issue. The focal polnt of thls problem
1s primarily the trade restrictions between the United
States and Canada.

Canadian Restrictions on Pulpwood Exports

The most important leglslation in recent years af-
fecting pulpwood exports from Canada was passed in 1947
in Ontario, the largest provincilal eprrter of pulpwood.
At that time an Order-in-Councll was passed which would
gradually limit the export of pulpwood from the province
until exportation is entirely cut off in 1957.1 The like-
lihood that the other provinces will follow with similar
restrictions presents a serious problem to those paper

mills which have depended on these imports.

1 gince 1900, Canads has established a land policy by
which suitable agricultural land has been offered for
sale to the public but most of the forest land has been
retained as Yerown lands® under the Jurlsdiction of the
geveral provinces. The provinces thereby, are able to
sell stumpage rights under lease and speclfy in the con-
tract the type of wood utilization which 1s to be
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Integrated Mills® Affected Most

It 1s the lntegrated paper mill which is most affect-
ed by Canadian restrictions on the export of pulpwood. In
the Lake States about one-half of the paper mills are of
the integrated type. In 1947, as shown in Table 8-1, im-
ports from all areas outside of the region amounted to about
27 percent of total receipts of pulpwood by Lake States
mills. Tmports from Canada provided about 97 percent of
thls outside supply. Canada 1s even more important as a
supplier of pulpwood than these figures indicate because
most of these imports are spruce. Spruce, 1t 1s remembered,
is perhaps the most deslirable wood for making paper. Spruce
made up about 83 percent of pulpwood imports from Canada in

1947.%

employed. This has permitted the restriction of the
export of pulpwood from time to time by both Canada
and Newfoundland. 8ince 18168, Newfoundland has re-
quired that timber be "manufactured into either paper
or paper pulp, sawn tlmber or other saleable products
of timber" before exportation. Thus, by restricting
the export of wood in such a manner, the manufacture
of wood into a more finished product will be stimu-
lated, consequently keeplng at home the profits gen-
erally connected with gemi- and finished manufacture.
Stevenson, op. cit., p. 104.

2 Mi1lls that manufacture their own pulp.

5  Horn, "Technical Notes", No. 301, op. cit.




Table 6-1

The production and imports of pulpwood in the Lake States, 19478

Total | Imports
Destination| Production by states Reglon| Imports re- as % of
to: Minn. Wis. Mich. totalll Canada | Other (U.S.)Pllceipts| receipts
Minnesota 443 443 54 497 10.9
Wisconsin 341 451 439 1232 4686 24 1722 27.0
Michigan 21 42 239 302 142 444 32.0
Exported by
the L.S. 47 47
Total 852 493 879 2024 662 24 2686 28.5
2gource: Horn, "Technical Notes®, No. 301, op. cit..

bMontana, South Dakota, Idaho and Colorado.

—————

AN
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Between 1947 and 1950,4 lmports of pulpwood from
Canada fell from 486 to 257 thousand cords while imports
from Western Unlted States increased threefold. Apparent-
1y, in view of the cutting off of Canadian pulpwood and
in order that good contractual relatlons may be bullt up,
many mllls have already shifted from Canada to the West
as a source of supply. At present, American subsidiaries
in Canada can export pulpwood cut on leaseholds, but the
number is not large. Furthermore, there is no wasy of
knowing whether these American subsidlaries will always

be allowed thls export privilege.
Canadlan Restrictions 8timulating Reforestation

The Canadlan restrictions on the export of pulpwood
is having another effect, in this case a favorable one,
on the Lake States; 1t 1s stimulating reforestation. In
time, as was shown in the last chapter, there appears to
be no reason why this region should not be gelf-sufficient
for 1ts own pulpwood on a sound economic basls. The sooner
thls event occurs, the more favorable will be the competi-

tive position of the Lake States paper industry.
Non-integrated Mills Depend on Market Pulp

Whereas the integrated mill must supply itself with

pulpwood, the non-integrated mlll 1s wholly dependent upon

4 Horn, "Technical Notes", No. 384, op. cit.
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market pulp 1f wood pulp 1s used in its paper manufacture.
In most lnstances, these producers are more at the mercy
of market vagarles than are the integrated mills. This is
true, to some extent, because non-integrated mills general-
ly take the surplus pulp produced by integrated mills, and
in periods of peak production, integrated mills may have
little surplus pulp for sale; 1n such case, the non-
integrated mllls must look elsewhere fiw their supply. As
a result, these non-integrated mills are subjected to rath-
er wide fluctuations in pulp prices.d
Reglion Imports About 25 Percent of Its
Pulp Needs

For some time there have been no U. 8. restrictions
on the lmportation or exportation of wood pulp. In 1949,
U. 8. paper mills imported about 13 percent of thelr total
consumption of pulp.6 However, this figure includes con-
sumptlon by integrated as well as non-integrated mills,
and therefore clouds the fact that between 1947 and 1951,

imported pulp made up an average of 55 percent7 of the

S Price fluctuations of this sort can be partially offset
by varying the pulp content of the paper - i.e., by vary-
ing the proportion of wood pulp, rag pulp, waste pulp,
etc. which makes up the actual paper product.

U. 8. Dept. of Commerce, "Wood Pulp, Paper and Board -
1949%, Facts for Industry, Series M14D-09, p. 4.

7 "Newsprint Review", Pulp and Paper, XXVI (July 1, 1952),
150.
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total market pulp (i.e., pulp avallable to the non-integrated
mills) sold in the United States. This indicates that not’
an inconsiderable proportion of the non-integrated mills!
wood pulp supply was imported.

In the Lake States about half of the paper mllls are
of the non-integrated type. Thus, the region as a whole
1g vitally dependent upon wood pulp manufactured for the
open market. In 1947, 96,7 thousand tons of pulp was manu-
factured for sale within the Lake States.® This amounted
to only 8.2 percent of total production of 1547 thousand
tons.? However, in thls same year, Lake States mills con-
sumed 2100 thousand tons of pulp, which meant about 600
thousand tons or over 25 percent was imported.l0 fThig
shows that Lake States mills are dependent upon outside
sources for a consiflerable part of their pulp, as they

were also for pulpwood.
No Restrictions on Pulp Imports From Canada

Until now, the imports of pulp into this country have
been unrestricted by Canada; however, agaln no one can pre-

dict how long this situation will last. It 1s conceilvable,

8 1Ipia.

© However, about one-third of this total was produced
from imported pulpwood. 8ee also: U. 8. D. A.,
Forest Resources. . ., op. cit., pp. 32, 33.

10 y. s. ». A., Forest Resources. . ., Op. cit., p. 33.
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for example, that Canada, wishing to promote the upgrading
of her paper manufacture, might restrict the export of wood
pulp as she has already done in the case of pulpwood. This
prospect seems to gilve added urgency to efforts designed to
make the Lake States less dependent upon outside sources

for thelir pulp and pulpwood supplies.

Section II. U. S. Trade Restrictions and the Production
of Paper

Lake States Industry Protected
Againgt Foreign Competition?

In addition to the effects on the supply and cost of
raw materiale and consequently the price of paper, trade
restrictions méy affect price by limiting the supply of
paper offered for sale. Whereas Canadlan export restric-
tlons on wood supplies have affected paper manufacturing
in the United States, the United States tariff on imported
paper affects U. S. paper firms by limiting competition in
the domestic market. To what extent the welfare of the
industry in the Lake States 1s posited on protection 1is
therefore of conslderable interest.

Unfortunately, too little evidence exists to answer
this question. For only one case - newsprint - is the
evlidence concrete; and even in thls instance, the circum-
stances surrounding the removal of dutlies were so particu-

lar as to make 1t extremely dangerous to generalize
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concerning the possible effects of freer trade on other
types of paper. Nevertheless, the problems which arose
and the adjustments which were made in the Unlited States
and the Lake States as the result of allowing forelgn

newsprint paper to enter free are of considerable impor-

tance.
Paper Has Always Been Protected

Throughout the history of the Unlted States, paper
has been a protected product. On July 4, 1789, in the
first tariff act of the new nation, it was wrltten, "on
all writing, printing or wrapping paper, paperhangings
and pasteboard, 7% per centum ad valorem". Since that
time, paper has been protected. Dutles have ranged as
high as forty percent ad valorem and twenty cents a
pound.ll

Between 1789 and the Underwood Tariff in 1913, no
less than elghteen geparate acts were passed altering
paper duties and adding new duties to meet changed con-
dltions in the home market.

The Underwood Tariff of 1913 was probably the most
notable tariff in our history from the standpoint of the
paper industry. It was in this act that all pulp was

placed on the free list, and also all printing paper valued

11 Stevenson, op. cit., p. 1B0.
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up to 2% cents a pound - which at the time comprised
principally newsprint paper. It 1s to thls act paper
manufacturers contlinually refer as an example of the
folly of legislators on the one hand, and an economic
disaster on the other. For those who would reduce the
duties on other types of paper, the newsprint industry
remains the martyred example of the inevitable result.
The Hawley-Smoot Tariff Act of 1930 is the next
important trade bill affecting the paper industry. In
all except one paragraph in the sectlons of the tariff
dealing with paper, rates were raised to their highest
levels in many years. The overall rate of duty was about
28 percent for paper products.12 During this same period
of the 1930's however, several Reciprocal Trade Agree-
ments were passed with the general effect of lowering
the duties on paper. An agreement with Canada in 1938

bound newsprint to the free llst where 1t remains today.
In 1952, dutlies on paper were 3 to 6 cents a pound

and/or 10 to 30 percent ad valorem for certain of the

13

ma Jor types of paper. Rates ranged from ag low as

12 gtatistical Abstract of the United States, 1950, p. 868.

13 e Cents Percent

1. Paperboard, plain per pound

2. Book paper, coated 5 plus 15

3. Glassine 3 plus 15

4, Kraft wrapping 30

5. Writing paper, sheets 3 plus 25

6. Tissue é plus 20

a

Source: Import Publications, Inc., Custom House
Guide (New York, 1952).
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5 percent for some types of photographic paper to 60 per-
cent for cigarette paper.l4 In 1952, of the total volume
of paper lmports, newsprint comprised 95 percent of the
total and all other papers combined only 5 percent. All
paper imports,Aexcept newsprint, amounted in volume to
.0009 percent of total U. 8. production of paper in 1952.15
It would appear forelgn competitlion in paper other than
newgprint 1s largely lacking at present in the United
States.

Newsprint Industry Shifts to Cansda

The lowering of duties on newsprint back in 1913 sig-
nalled the end of the importance of that industry in the
United States as 1t bas been noted. Interestingly enough,
however, newsprint was placed on the free list not for
reasons usually propagated by free traders, but due to
pressure of the powerful publishers of America. In 1898,
when the International Paper Company was establlished, the
newspaper publishers feared "a paper trust® was belng
formed, and the government was entreated to prosecute this
so-called trust under renewed enforcement of the Sherman
law initlated by Roosevelt. At the same time the Roosevelt

adninistration was leaning towards efforts to conserve our

3% custom House Guide, op. cit.

15 Harry Hansen, ed., The World Almanac and Book of Facts
for 1954 (New York, 1954).
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fast dwindling forest resources. Liberallizing ilmports
on those products which consumed wood was thought to be
a step in the right direction. The result of these forces
was the Underwoocd Tarlff of 1913, a law it was thought
would both help prevent a monopoly and conserve our for-
ests. 18

After the Underwood Tariff was passed, reaction in
the paper 1ndustny>began.17 The number of flrms producing
newsprint fell from 65 in 1913, to 38 in 1926, and to only
13 1n 1949. Likewige, a fall in the percentage of total
consumptlon of newsprint produced domestically from 93
percent in 1913, to 48 percent in 1926, and further to 17
percent in 1949 took place. In the Lake States, 19 mills
were produping newsprint in 1813, but only 1 in 1949.18
In 1914, one year after the Underwood Tariff became law,
the Lake States produced 246 thousand tons of newsprint
or about 19 percent of total United States production,
Within the Lake States, newsprint production amounted to
29 percent of all paper produced in that year. In 1949
the entire region produced hardly enough newsprint to
mention., It seems possible to conclude, therefore, that

"freelng® newsprint paper wrought substantial changes in

16 cr., stevenson, op. cit., p. 191.
17 For more detailed information see Appendix C, p. 168.

18 Lockwood's Directory. . ., op. ecit.
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paper manufacture in the Leke States as well as the United
States. What 1s more, spokesmenl® for the paper industry
are convinced, ln view of these facts, that reducing duties
on other types of paper will bring about an historic paral-
Jel of the fall of the newsprint industry.

Whether or not reducing restrictions on other types
of paper would have the same result 1s impossible to know
at this polnt. In the case of newsprint, the tariff re-
duction merely activated conditions which were in evidence
before the "freeing of this commodity. The United States
Tariff Commission cltes the followlng circumstances as the
maln reasons for the shift of this industry from the United
States to Canada: (1) the upward trend of newsprint con-
sumption; (2) the reduction in the economically available
stands of timber sultable for the production of paper
through heavy cutting and devastation by insects, fire
and disease; and (3) the increase in the competing demand
for wood for the production of lumber and other types of
paper.20 If the tariff had been allowed to remain, the
result would have been clear: due to the fact that news-

print and other grades of paper are substitutes, the

19 gee: . k. Brown, "How Reciprocal Trade Agreements
Act Affects the Pulp and Paper Manufacturing Industry
and Its Effect on Workers' Wages", Southern Pulp and
Paper Journal, VIII (June, 1845), pp. 1l2-14.

20 y, §. Tariff Commission, "Newsprint®, op. ecit., p. 3.
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prices of all papers would have been substantially higher.
It would have meant, furthermore, where paper products
have been devlsed for a great variety of new uses as sub-
stitutes for other materials and other uses, this substi-
tution would probably have been materially lessened due
to higher paper prices.

As a consequence of the loss of the newsprint paper
market, the Lake States mills upgraded thelr manufacture
to better quality and more speclalized papers. On the
basis of what has been shown, this upgrading process

seems to have been to the advantage of the Lake States.
Effects of Freer Trade in All Papers Unknown

It would require an exhaustive study of specific
duties and specific cost and menufacturing dsta on particu-
lar grades of paper before an attempt could be made to pre-
dict what the effects of freer trade might be on the Lake
States industry. On the other hand, it is probably safe
to say there would be some re-allocation of resources and
this would affect productlon, costs and sales. It could
likewise be safely predicted that certain types of paper,
namely, printing and writing papers, would feel the com-
petitive pressure first as a result of freer trade. This
would be true because these types of paper can be produced
on large scale and by more or less well-known and standard

techniques. The Canadian industry 1is well adapted for this
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type of manufacture. Finally, in the event of freer trade,
the Lake States region's abillty to compete successfully
with Canadian paper manufacturers would depend upon com-
parative average costs of manufacture. And these costs,
once again, are determined largely by the costs of obtaln-
ing an adequate wood supply.

Aslde from these few remarks, to what extent trade
restrictions have or are now enabling the development of
the paper industry in the Lake States is difficult to
answer, Wlth little past evidence to go on, it is only
possible to condition an analysls of the future with cer-
tain possible repercussions which might result from lower-

ing or ralsing trade restrictions on paper.

Section III. Water for Processing Paper

A. Introduction

Aside from the fact that "pure® water is needed in
the manufacture of quality papers, great quantities of
water are also necessary. Even the casual observer 1is
lmpressed by its primacy. Almost every stage of paper
manufacture employs water in one way or another. To the
person impressed by "raw" statistics and unprocessed fig-
ures, the quantity of water used 1s by far the most amaz-
ing factor in the production of paper. Using averages,
it would be safe to say it takes about 40,000 gallons of

water to produce a ton of paper and approximately 73,000
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gallons to produce a ton of chemlcal pulp.21 Comparing
these flgures with water consumption in U. 8. citles in
1945, 1t was estimated that the average per capita con-
sumption of water per day 1n communities over 10,000 was
140 to 150 gallons.22 Thus one 200 ton fully integrated
paper mill requiring approximately twenty-two million
gallons of water a day would supply enough water for a
community of 150,000 residents. On the basls of water
used per dollar of value added in manufacture, the paper
and pulp industry uses more water than any other industry
in the United States.®® A. E. Griffin states the need
for large amounts of pure water when he writes that "the
paper manufacturing industry 1s probably more dependent

upon the adequacy and purity of 1its water supply than

2l The President's Water Resources Commission, A Water
Policy for the American People, I (Washington, D. C.,
1950), 178.

22 Ip1g., p. 177.

23 Gallons of Water Used
Industry Per Dollar of Value Added®
An integrated paper mill 1879
Steel 1400
01l refining 873

&gource: 5. Powell and H. Bacon, "Magnitude of Indus-
trial Demand for Processed Water” XLII Journal of
the American Water Works Association (August, 1950),
p. 783.
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almost any other line of endeavor, with the possible ex-
ception of the textile trade".24

Due to the fact that the Lake States have shifted
from the productlon of coarser, poorer quality into finer,
better quallty papers, thelr need for large quantities of
pure water has increased relative to those areas where
this shift has not occurred in the same degree. At the
time when need for cleaner water increased, lack of ade-
quate government regulation of stream use was such as to
allow waters to become dirtier in this region.

The need of acquiring clean water for papermaking
has motlvated the paper mills 1n this region to install
expensive filltering and cleaning plants. At the same
time, state governments have now accepted the responsi-
bility of preventing further water damage by regulatory
and enforcement measures. Increasged costs and increased
water control have meant new obstacles for the Lake States

paper industry.

B. Water Purity and Papermaking

The need for large quantitles of water free from
impurities is of utmost interest to the papermaker. Today
if a location were being sought on which to bulld a paper

mill, to no small degree would the quantity of pure water

24 4, E. Griffin, ®*Water for the Paper Industry", CIII
Paper Trade Journal (October 22, 1938), 29.
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avallable at a reasonable cost be a determining factor.
If either supply were lnsufficlent or cost of cleaning
the water too great at a prospective mill site, that
slte could not be used. For established mills with no
‘water avallable other than the supply near which they
are now sltuated, cleaning water before use has become
an extremely expenslive operation in many instances.

In the manufacture of paper, water impurities25 are
extremely bothersome to the papermaker. Depending upon
the type of paper produced, impure or dirty water often
impairs the strength of paper or makes an otherwlse de-
sirable high-grade paper seem dull and *lifeless. 1In
general, the better the quality of paper, the clearer
must be the water used in its production. To the extent,
therefore, the Lake States produce higher quality papers
than other regions, 1t 1s safe to assume the cost of

cleaning water ln this region is also greater.26

25 fhere are three general classes of impurities found
in water which present particular problems in their
elimination for the paper lndustry.

(a) Physical: floating material in water, such as
leaves, sticks, dirt, etc.

(b) Chemical: 1industrial wastes, dissolved natural
salts, iron, manganese ore, etc.

(¢) Bacteriologlcal: slime-forming becteria, bac-
terla causing decomposition, 1ron bacteria,
molds, etec.

26 gee Table 4-10, p. 84.




141
Problem of Polluting Wastes

Not only must the papermaker be concerned about the
purity of the water he uses, but also about the purity
of the water which carries away by-product wastes of paper-
making. The total problem of water dlsposal can be classi-
fied for our purposes as the problem of pollution.27

Since the first great pine fell signalling the de-
nuding of large land areas of our forest resource, since
the first industry sought an easy disposal of its wastes
by dumping them in the nearby stream or river, and since
urbanization, the problem of water pollution has been pre-
sent, until today 1ts correction 1s one of the most 4iffi-
cult problems faced by certain industries and areas, among
which 1s the paper industry in this region.

The problem of water pollution is vast, complex and
gspeclallzed, but this study 1s concerned only with one
aspect - the economic problem of pollution. The problem
of pollution for the paper industry 1s significant because
of the financial costs and public restrictions involved,
and consequently, thelr effects on location and growth of

the industry.

27 pollution as defined in the Wisconsin statutes includes
Weontamination or rendering unclean or impure the waters
of the state, or making the same injurlous to publle
health, harmful for commerclal or recreational use, or
deleterious to fish, bird, animal or plant life".
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From the public (or social) point of view in the Lake
States, pollution 1s detrimental to fish, wild life and
scenlic worth of the public domain as well as public health.
Obviously, anything causing certalin areas to be less attrac-
tive than they otherwise would be for tourists and sports-
men runs directly into a vocal and influential tourist and
sportsmen patronlzing group as well as sportmen's groups,
such as Izaak Walton Leagues. Thls opposition and opposi-
tlon arising from protectors of public health has now been
crystallized in the form of legislation and leglslative
agencles designed to lessen and prevent pollution of pub-
lic waters of the Lake States. Some leglslative orders
have been glven to the effect that a plant either show
evidence of materially cutting down on pollution attributa-
ble to 1ts operations within a certain period of time or
cease operating altogether; this has resulted in restricted
operatlions in some instances.

From the economic point of view, polluted water adds
to the cost of using water in papermaking on two counts:
ags an output in the form of by-product waste and as an
input in the form of a raw material. First, because of
soelal pressures mentioned above, the problem of neutraliz-
ing harmful effects of industrial wastes involved in paper-
making 1s proving to be extremely costly in technical as

well as research dollare. Second, Ydirty" water regardless
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of 1ts source, adds substantially to the cost of papermak-
ing because water must be "clean" before using.

Both soclal and economic elements present themselves
as barriers in the economic location and development of
the industry in this region. For example, a proposed new
mill would have to face (a), the leglslative barrier -
proof that 1ts operations would not contribute to the pollu-
tion of any river, stream or public body of water and (b),
the economic barrier - that increased costs involved in
waste elimination would tend to make 1ts operations too
costly. J. M. Conway, presldent of the Sulphlte Pulp Manu-
facturers' Research League, writes, "It i1s a conservative
guess that total outlay by the industry to reduce all
types of pulp and paper mill pollution in these two states
/Wisconsin and Michigan/ has now exceeded 5$15,000,000."28
And further, he estimates in Wisconsin alone, "To rid. . .
sulphite pollut,icmz9 ls certain to cost the industry an
unproductive investment of at least $25,000,000, and this

could concelvably reach higher."so

28 5. M. Conway, "Report for 1952%", Sulphite Pulp Manu-
facturers' Research League located at Appleton, Wisconsin.

29 wood sugars in sulphite liquor reduce the dlssolved
oxygen content of the surface waters below normal, and
to whatever extent this occurs it impalrs the environ-
ment for aquatic life.

SO,J. M. Conway, "Report for 1851", Sulphlite Pulp Manu-
facturers'! Research League located at Appleton, Wisconsin,




144

In the South where the sulphate pulping process pre-
vaills, this disposal problem is not so acute. In 195091
there were 35 sulphéte and only 1 sulphite mill among 9
southern states; whereas, in the Lake States there were
29 sulphite and only 10 sulphate mills. Almost 40 percent
of the sulphite pulp mills in the U. S. are found in the
Lake Region. The Northeast and Northwest produce predomi-
nantly sulphite pulp also.

Comparing with the South on the basis of the types
of paper as well as the types of pulp manufactured, the
Lake Reglion must have cleaner water for use on the one
hand, and 1s forced to expend greater effort in elimina-
ting the harmful effects of cooking liquor wastes on the
other. 52

It can be concluded, therefore, that water as a pro-
cessing agent in the production of paper has presented a
growing problem to this region's paper industry; this is
true regardless of the probable inter-regional differences

of this problem. The problem is at the same time both

social and economlc and presents ltself as a serious

51 Lockwood's Directory. . ., 1850, op. cit.

32 In this regard, no study of the regional comparisons
of water costs and enforcement control is known to the
author, and due to the scope of such an investigation,
this aspect of the problem ls not dealt with.
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drawback 1n the location of new firms as well as the devel-

opment of exlisting firms in the Lake States.

C. The Water Problem and Land Use

In regard to the paper industry, the water problem
and the use of land resources, especlally the forest re-
gource, are curiously connected and related. Unwise cut-
ting of timber often results in water damage. Thils occurs
when undue logging on a watershed causes erosion of the
so0ill which in turn results in sedimentation and bacterial
growth in waters which have thelr source from this water-
shed. This water damage makes paper manufacture more
costly as we have seen.

The principle damage to watersheds occurred during
the era of lumbering. The clear-cutting practices of the
lumbermen, the fires they often started to clear the land,
and other practlices added to the burden of the papermaker
at a later date. To understand precisely how land use and
water are interconnected, 1t 1s necesgssary to consider thelr

physlcal relationship.
Forests Regulate Water Flow and Thus Water Purity

A forest is not merely a collection of trees, ". . .1t
1s an 1lntegrated biological community with special climate,

undergrowth, and topsoill."$3 Forest land provides a good

33 B. Frank and A. Netboy, Water, Land and People (New York,
1950), p. 36.
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example of the benefits of good plant cover on goil and
water conditions. In addition to producing timber, forage
and other products, forests are regulators of water flow.
In some localities this valuable service exceeds that of
any other product or service. Extremely essential to water
flow 1s the water storage capacity of the soil which de-
pends on porosity of the soll. The floor of a forest is
an excellent storer of water because 1t 1s highly porous.
Porosity 1s due to animal and insect activity found in or-
ganlc layers of the topsoll, and this, in turn, is the re-
sult of decayed leaves, twlgs, plants, and other matter.
When forests are cut this topsoll loses 1t8 porosity due
to subjection directly to rain, wind and sun which kills
the animal and insect activity and consequently destroys
the soll's water-holding capacity. Thls means the soil
dellvers far more water in a shorter period of time to
streams and rivers after a snow, thaw or rain than it
would otherwise, tious causing floods or flood conditions
as well as sedimentation and pollution.

Fire, likewise, has destroyed many watersheds. Fires
were rather common in the logging days when some were
started by carelessness whlle others were started deliber-
ately in order to clean the land of brush and residue of
logging operations. Fire, furthermore, destroys the humus
or organic matter of the topsoil. "Practically every

burned area is a potentlal flood or silt source, and }o
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the extent that a watershed has been damaged by fire, so
has the water resource."S%

Today the farmer hag replaced the lumberman as the
unwitting contributor to this water problem. Improper
farming methods cause much watershed deterioration. Im-
proper cultlvation not only inereases run-off by destroy-
ing the topsoll, but also adds materially to water pollu-
tion and troublesome sedimentation problems. In some
cases, legislative authorlties are to be blamed for allow-
ing certaln areas, 1. e., strategic watersheds, to be open
for homesteading and timber cutting. As we have seen in the
last chapter, however, leglslators have become aware of
thls problem and many states now have laws which restrict
farming, logging, etc. 1n certain areas.

Ag forest lands are replanted and land use in general
i1s rationalized in accordance with the total problem of
resource use, the paper industry wlill be benefited. It
will be benefited not only by an ilncreased wood supply,

but also by an improved and cleaner flow of water.

4 g, N Nunns, "Our Water Resources", TAPPI, XXXII
(August, 1949), 26A.



148

Section V. Conclusion

It 1s difficult to assess how possible changes in
trade restrictione and the increased costs of water usge
will affect the relative position of the lLake States
paper industry.

Apparently the sulphite péllution problem in the
lLake Reglom can eventually be golved, but not without
incurring substantial costs. J. M. Conway wrote, "We
now can report for the first time that in 1952 ., . .
mills made tanglble advances far beyond the laboratories
and pllot plants, and that the industry is taking firm
steps toward long-term solution of this difficult probleml'55
He polnts out however, that ". . . it is safe to assume
that plant and equipment to provide reasonably thorough
year-round reduction of pollution by any of the processes
which now look most promising will require any average-
slze Wisconsin or Michigan mill to make an unproductive
investment of between $1,500,000 and $3,000,000."58

In regard to the extent which lncreased Canadian
competition would presumably result 1f U. S. tariff
dutles on paper imports were reduced, one can only specu-
late. The decline of the U. 8. newsprint industry after
duties on newsprint were taken off in 1913 is a special

35 Report for 1952, op. cit.

56 Report for 1951, op. cit.
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case., The large-scale nature of Canadlan manufacture,
the avallablllty of a cheap supply of wood and power,
the nature of newsprint manufacture, along with certain
condlitions ln the United States, all were factors which
lent themselves to the ease with which this industry
shifted to Canada. That the manufacture of other types
of paper would shift to Canada if U, S. duties were
taken off cannot be assumed. There are certain advan-
tages whlch Lake States mllls enjJoy for example, which
could not be easlily overcome by Canadlian manufacturers.
(1) The transportation advantage which Lake States mills
have with respect to the large midwestern narket.S? (2)
Many paper mllls in the Lake States are sulted to handle
small, special orders of paper. Canadian mills are
characteristically designed Hr large-scale, mass production
of cheaper grades of paper and therefore are not well-
adepted for filling these types of orders. (3) Further-
more, the American producers have a certain ¥feel" or
knowledge of the market which is often difficult for

forelgn producers to get; this 1s particularly true in
37

Further transportation advantages exist as the result of
car-pool arrangements, such as the one created by the
Wisconsin Paper Group. By pooling what would otherwise
be less-than-carload allotments, the varlous members of
this paper group obtain several advantages. (1) A cost
saving by being able to ship in full-car allotments.
(2) A comprehensive coverage of the midwest markete as
well as many of the large markets elsewhere. (3) A
saving in storage costs by the producers as well as

the wholesalers. Thls saving results from the abllity
to fill orders promptly and without delays in shipment.
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the specialty and high-grade paper markets. (4) Finally,
the American entrepreneur has an advantage in knowledge
and legal patents in the production of many of the
speclall,ed and quality papers. These factors, presum-
ably, would at least slow any movement of the American
paper lndustry to Canada 1f U. S. duties are lowered

or taken off,
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CHAPTER VII

SUMMARY AND CONCLUSION

An analyslis of paper manufacturing can largely be
made by studylng the influences of three factors - water,
raw materlals and markets - upon the industry's location
and development. Recording the historical interplay of
these factors on the location and development of the paper
industry in the Lake States region summarizes broadly the
nature of this study.

Although the paper industry was established in this
region as part of a more general pattern of development,
its geographical conflgeration was determined primarily
by the location of water sultable for generating power.
Markets and raw materials were much less controlling fac-
tors on early location, Over the course of time, however,

these latter factors came into supreme prominence in regard
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to industry location, whereas water power lost practically
all of 1ts earller influence; steam replaced water as the
principle source of power. By employing steam several
limitations involving the use of water power were overcome:
(1) The amount of energy capable of being generated at a
damsgite is limited, while there is no such physical limita-
tlon when steam 1s used. (2) The proper application and
control of power could not be achieved with water power
generated by water wheels as it was before 1890, and (3)
the strict locational bounds placed upon the users of water
power were overcome.

Due to the ublquity of water resources, the require-
ment of large quantitles of water for processing paper has
never exerted a strong influence on plant location. On the
other hand, the purlty of water has become increasingly im-
portant. Relative to the South and Northwest, the Lake
Region suffers the hardsinips of needing cleaner water for
the hilgher grades of paper manufactured, and of having a
larger number of mills causing sulphite pollution. The
greatest of the problems of pollutlion attributable to paper
manufacture comes from the disposal of gpent sulphite cook-
ing liquors. Although the technical difficulties of this
problem will undoubtedly ﬁe solved, the estimated cost will
be high to Lake States mills. For determining present-day

location of paper mills, the requirements involving the use
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and dlsposal of processing water were ranked third in im-
portance, behind raw materials and markets, by a group of
paper company officials.l Water power was rated least
important. For contrast these same company officlals
were asked to rate the factors which were most important
in the 1initial location of their firms.? Ten rated water
power as most lmportant. Processing water was rated one
of the least important factors.

Perhaps the most interesting aspect of this study
has to 4o with the change which took place in the raw ma-
terlals used 1ln papermaking, and especlally how this change
benefited the Lake States industry.

1 The resulis of a survey of company officials of eighteen
paper mills in the Fox River Valley. The following ratings
were glven to the directive: "Rank in importance the fac-
tors you would consider most lmportant for locating your
type of paper mill today.

Rating
Faoctors lst 2nd

Market 14 1l
Water, processing 8
Raw material 3 6
Water power 1

18

2

Factors ranked in importance for the initial location of
eighteen paper firms in the Fox Valley.

Factors 1lst Rating 2nd
Water powerd 10 -
Market 4 8
Raw material 2 5
Water, processing 1l
Free landsite 1
Shipping facllities — 1

18

& Four officlals not listing water power first were of
mills established after 1890.
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The substitutlion of wood for rags and straw in making
paper was a great boon to the Lake States paper industry
as well as the industry generally after 1890. Until this
time, rags and straw were the principle raw materials.
Therefore, that paper mills located and grew within the
Lake Reglon prior to 1890, was not because of the availa-
bility of the region's wood supply. That a paper industry
established 1tself during the 1834-1890 period in this re-~
glon and that this region contained abundant wood resources
are two disassoclated clrcumstances. On the other hand,
industry growth since 1890 has been directly assoclated
with the reglon's wood supply. It can be regarded largely
as accldent, therefore, that pre~1890 paper mills of the
Lake Reglon later found themsgelves to be favorably located
with regpect to a plentiful supply of the new raw material -
wood. To put it differently, if the Lake States had been
as barren of forests as Kansas, other things the same, it
i1s very probaeble that a paper industry would have started
in much the same way, but it is almost certain it could not

have grown without the avallability of wood.S

S In this regard, paper production in Ohio, where the
industry began earlier (1807) than in the Lake States
but where forests are largely lacking, increased on
the basis of value only about six times during the
1890-1919 period, whereas Lake States production in-
creased about nineteen times. Source: U. 8. Bureau
of Census, Manufactures.
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Whereas value of Lake States production increased
about nineteen times 1ln the 1890-1919 period, the 1919«
1947 period showed a growth of only about three times.
This decline in the rate of growth of Lake States mille
came during a period when the competition of two relative-
1y new paper-producing regions began to be felt.

The South, and to a lesser extent the Northwest,
have since 1919 established themselves ag major paper-
producing regions. In the period between 1925 and 1947,
the South? whose competltion the Lake States have most
to fear, increased 1ts volume of production seventeen
times while the Lake States increased its production
five times.5 In 1925 the South was producing about three
percent of the nation's paper and paperboard, but in 19847,
twenty-four percent. The Nortawest produced about five
percent of the nation's paper in 1925 and elght percent in
1947.% The success of these two regions has been due
largely to the availabllity of relatively cheap and abun-
dant wood resources and therefore lower costs of production.
As yet, however, the South and Northwest are not competing

seriously, except in a few lines, with the higher quality

4 1a., N. 0., S. C., Ala., Ark., Tex., Ga., Fla., Va.

5 The Statistics of Paper, op. cit., pp. 22, 23.

€ Tbig.
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products of the Lake States. But paper-producing areas
have upgraded thelr manufacture over the course of time,
and consequently, 1t is likely that the South and Northwest
will one day compete on & larger scale with the Lake States.
If and when this occurs, it will be extremely important
that the mills in the Lake Reglon be producing at costs com-
parable with mills in these other areas; 1t is in this re-
gard that wood costg are decisive for the future growth of
the Lake States industry.

At present the conditlon of wood resources in the
Léke Stateg 1s unfavorable both with respect to the needs
of the reglon's paper industry and in comparison with
wood costs of the South and Northwest., Too much aspen
and too 1little spruce and fir is found in the Lake Region.
Furthermore, cutting drain is taking too much spruce and
fir 1n relation to allowable draln. What 1g more, much
of the land which was originally covered with forests and
is naturally fitted to grow forests, is currently unpro-
ductive and in many cases a public burden. The possibility
that pulpwood supplies from Canada will be cut off by 1957
is an additional problem for Lake States mills. In 1947
about twenty-six percent of total receipts of pulpwood by
Lake States mills came from Canada. There is little hope
in the short-run that Canadlan supplies can be replaced

wlthout increasing wood costs.
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To a large extent, however, these unfavorable condi-
tions can be overcome 1n the long-run. Forestry experts
belleve that with proper forest management and increased
planting, the reglon can supply its future pulpwood needs
on a sustained basis by the year 2020. Much is being done
to meet this goal.

The lmportance of markets in early location of paper
mills was conslderable, but on the whole, less than water
power. The abllity to reach the largest markets by navi-
gable rivers and lakes allowed more geograpilcal leeway
in locating firms than did the need for power which re-
strictedtthe firm to a site adjacent to falling water.
What is more, expanding markets were a stimulant whereas
water power was a deterrent to industry growth in the
latter part of this early period.

Today the location of paper mills with respect to
markets 1s important as regards thelr ability to compete
succegsfully. Lake States mills are very favorably situe-
ted to a large paper market. Since 1860, they have been
within a potential market area comprisling about thirty

percent of the nation's pOpulation,7 & market which they

7 Motal population of Norta Gegtral States® as percent of
Jo S. population, 1860-1850.

Date 1860 1890 1920 1940 1950
Percent of U.S. 29 56 32 30 29

& Includes: Ohio, Ind., Ill., Mich., Minn., Wis., Iowa,
Mo., N. D., 8. D., Neb., Kan.

b gource: Statlstical Abstract of thne United States, 1953.
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were able to cultivate more intensively as transportation
facllitles improved after the Civil War. A sample of the
extent to which Leke States mills cultivate this vast
Midwestern market today 1s indicated by officisls of Fox
Valley paper m:llle.8 Company executlives of fourteen out
of elghteen paper mills stated that over one-half of thelr
total annual sales is in the Midwest.

The largest U. S. paper markets are located in the
fHorth central and northeastern states.- Lake States mills,
consequently, have a decided advantage over the Nortiawest
and a slight advantage over the South with respect to
thelr position to these markets. Furthermore, the rapid
growth in population on the west coast tends to divert
gome of the potential competition of that area's paper
products from the Midwestern and Eastern markets.? It

would appear that for the indefinlte future the paper mills

8 Percent of total annual sales of elghteen Fox Valley
paper mllls in Midwestern Unlted States.

Percent No. of mills
Over 90% in Midwest 8
Over 74%, less than 90% 3
Over 49%, less than 75% 5
Over 29%, less than 50% 2
Less than 30% 2
18

9 The west coast (California, Oregon and Washington) has
increased 1ts percent of total U. S. population from
about 3.2 percent in 1800, to 9.5 percent in 1850. See:
The Statistical Abstract of the Unlted States, 1953.
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in the Lake Reglon will be as favorably located to the
large paper markets as any other major paper-producing
reglon. Thls conclusion 1ig in part confirmed by officlals
of sixteen paper firms in the Fox Valley in their replies
to the question: P"If you could move your concern without
incurring any costs, where would you move 1t?" Nine offi-
clals believed they would remsin in practically the same
location, four thought they would move closer to their
markets, three closer to their raw material supply. Con-
sldering only the market factor, 1t seems safe to presume
that officlals of Lake States mills need have little con-
cern for their geographical location.

Although no attempt 1s made to forecast, the find-
ings of this study indicate that at least four factors
will be lmportant in determining the future of the Lake
States paper industry. These factors are ranked as to
their importance 1in the industry's future. First, and
unquestionably the most important factor is wood supply.
The declsive question 1g, "Can the Lake States supply
thelr own wood needs at prices competitive with those of
the South and Northwest?" The answer is they can, but
not for many years. How the Lake States will fare in the
interim perilod, therefore would seem to depend largely on
the severity of product competition they wlll face. Other
things the same, 1f productlon in the South and Northwest

remains primerily in the lower quality products, Lake
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States production should remaln about as profitable as

in the 1819-1947 period. If, however, these other regions
ghould enter into production of higher quality products,
they would probably offer a serious threat to the competi-
tlve posltion of the Lake States until the latter are in a
posltion to lower theilr wood costs.

Markets are next in importance - their size and loca-
tion. Both the slze and location of paper markets appear
highly favorable to the Lake Reglon's paper industry. Of
the factors considered here, the market factor appears to
be the most favorable for the Lake States. Of course, the
extent to whlch the Lake States wlll cultivate thesge mar-
kets will depend on other factors such as total demand for
paper which have not been considered.

Third in lmportance is the possibility that Canada
wlll shut off wood supplles by 1957. This 1s a serious
problem for Lake States mllls, for although wood can be
got elgsewhere, undoubtedly higher manufacturing costs and
perhaps restricted output would result. To the extent
wood costs are increased in relation to otaner paper-
producling areas, the competitive position of Lake States
mills will be Jeopardized. Immediate attention to supply-
ing more of the wood needs within the region will provide
the basils for a long-run solution of this problen.

The final factor is tihe pollution problem. Aslde

from knowing that relative costs of pollution control
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will be higher in the Lake Staﬁes than in most areas, 1t
is impossible to know how much higher these costs will be
or their effect on the competitiveness of the Lake States
mills. In relation to the other factors, however, thils

one geems least important.
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Appendix A

The following list represents those individuals
whose names appeared on the original incorporating docu-~
ments of paper firms established in the Fox River Valley
in Wisconsin before 1820. These individuals have been
termed "pioneers® for the purposes of this section of
the study.

The research procedure for this Fox River study
was first, to make a list of all the companies and ori-
ginel incorporators or partners of those companles estab-
lished before 1890. Second, all pertinent information
found wasg tabulated for each of these individuals and
companies. In this search information, historical so-
cletlies; 1lndividual company documents and records; state,
county, and city histories and blographles; newspapers
and periodicals; death certificates; and bank ledgers
were studied. DNumerous personal interviews were made,
but it was found that individuals' memorles, even though
excellent, added little to what could be got from written
records.

It should be noted, that many of these people listed
below were not "ploneer papermakers" in the sense that
they made some notable contribution to the development
of peper manufacture in the Valley. For reasons obscured

by time, many, it is almost certain, contributed rather
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Appendix A
con't

nominal amounts of capital or talent, yet their names
appeared as founders, and aside from this, they have
not been heard of since in the field of papermaking.
Some evidence was found to show that a person was some-
times made a co-founder if he brought a particular skill
to the enterprise even though his financial risk or entre-
preneurship may have been small or nothing. Consequently,
there are several people about whom no information was
found. These names are included in the list 1n view of
the possibility that thelr contributlons were signifilcant
but overlooked by the author,

About those men who were outstanding in the paper
industry in the Fox Valley and who were the "moving
spirit? and principle venturers, a great deal of infor-
mation was found. This sectlion of the study would not
be meaningless 1if only these individuals were included.

A list of incorporators of paper firms
established in the Fox River Valley before 1890.

Name Company
#Ames, G. Ames Woodpulp Co.
*#Babcock, Havilah Kimberly-Clark

Bowen, A. D. Ames Woodpulp Co.
Brown, S. M. Winnebago Paper Co.

*Clark, Charles B. Kimberly-Clark
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Clark, W. A.

Cobb, Nathan
*Cook, Samuel A.
#Davig, John R., Sr.
*Ford, John R.

*Frambach, Col. H. A.

*Freeman, H. G.
#Gilbert, William
#Hastings, A. M.
*Hewiltt, Henry, Jr.
*Hewitt, W. P.
*Hooper, Moses
Howard, Charles B.
#Hyde, D. M.
Jamlson, John
*Kimberly, John A.
#McMillan, R.
#McNaughton, John
Newman, C.
Parkhurst, A. G.
#Patton, A. W.
*Priest, A. W.
*Richmond, C. P.

#Richmond, . N.

Valley Pulp and Paper Co.
Neenah Paper Mill
Menasha Paper Co.
Winnebago Paper Co.
Winnebago Paper Co.

Eagle Paper Mill

| Fox River Flour & Paper Co.

Gilbert Paper Co.

Ames Woodpulp Co.
Outagamie Paper & Pulp Co.
Cutagamie Paper & Pulp Co.
Neenah Paper Co.

Island Paper Co.

Valley Pulp & Paper Co.
Neenah Paper Co.
Kimberly-Clark

Fox River Flour & Paper Co.
Patton Paper Co.

Winnebago Paper Co.

Valley Pulp & Paper Co.
Patten Paper Co.

Outagamie Paper & Pulp Co.
Richmond Mill

Richmond Mill
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*Richmond, N. Richmond Mill

Robinson, Dr. N. 8. Neenah Paper Mill
#Rogers, H. Je. Ames Woodpulp Co.

#Rugsell, F. T. Neenah Paper Co.

Servis, Mrs. E. A. Winnebago Paper Co.

Servisg, C. H. Winnebago Paper Co.
#*#Shattuck, Frank Kimberly-Clark
#Sherry, Henry Neenah Paper Co.

Shoemaker, Hiram Winnebago Paper Co.
*S8paulding, G. W. Fox River Flour & Paper Co.
*Smith, Edward Neenah Paper Mill
*#Smith, Hiram Neenah Paper Mill
#Strange, John John Strange Paper Co.
#Thilmany, Oscar Thilmany Paper Co.
#Wambold, S. K. Fox River Flour & Paper Co.

Wharton, W. G. Fox River Flour & Paper Co.
#*Whiting, George Whiting Paper Co.

#Whorton, J. H. Fox River Flour & Paper Co.
#Van Nortwick, John S. Combined Locks Paper Co.
#Van Nortwlck, William M. Combined Locks Paper Co.
*Van Ostrand, D. C. Neenah Paper Mill

# Included in the compilation of Table 2-3.
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A list of paper companies established
in the Fox River Valley before 1890.

Name of company
Ames Woodpulp Co.

Combined Locks Paper Co.
Eagle Paper Mill

Fox River Flour & Paper Mill
Gllbert and Whiting Paper Co.
Island Paper Co.

John Strange Paper Co.
Kimberly-Clark Paper Co.
Menasha Strawboard Paper Co.
Neenah Pgper Mill

"The 014 Red Neenah M111®
Outagamie Paper and Pulp Mill
Patten Paper Co.

Richmond Paper Mill

Thilmany Pulp and Paper Co.
Valley Pulp and Paper Co.
Western Wood Pulp Co.

Winnebago Paper Mill

Date established

18738
1889
1874
1883
1881
1888
1888
1872
?
1874
1865
1888
1874
1853
1883
1879
1872
1874
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Appendix B

The amount of capital used to start nine
paper mills in the Fox River Valley before 1890.%

Date Starting

Name of company established Capital
Amesg Woodpulp Co. 1873 $20,000
Atlas Paper Mill 1879 125,000
Gilbert Paper Co. 1887 100,000
Kimberly-Clark 1872 30,000
Neenah Psper Co. 1885 75,000
"01d Red Neenah Mi11" 1865 10,000
John Strange Paper Co. 1888 100,000
Thilmany Pulp and Paper Co. 1883 150,000
Geo., A. Whiting Paper Co. 1886 62,000

&gource: From the records of individual companies and from
State, county, general and personal histories.



Appendix C

Newsprint Paper: No. of flrms; United States production, consumption and imports,
1913 to 1949.2 (quantity in thousand of tons)

% of cons.

No.of| Apparent U.8. Production Imports for consumption imported fn
Year| firme |consumption|quantity| % of cons.| quantity|% of cons.| % of prod.| CanadaP
1913| 65 1402 1305 83.1 147 10.5 11.3 10
1914 1547 1313 84.9 278 18.0 21.2
1915 1509 1239 82.1 333 22.1 26,9 24
18186 1690 1315 77.8 439 28.0 33.4
1917 1779 1359 76.4 492 27.7 36,2
1918 1752 1260 71.9 802 34.4 47.8
1919 1841 1324 71.9 628 34,1 47 .4
1920 2197 1512 8.8 731 3363 48,3
1921 2012 1237 61.5 792 39.4 64.0
1922 2451 1448 59.1 1029 42.0 71.1
1923 2831 1521 54.1 1308 48.5 86.0
1924 2821 1481 52.5 1359 48,1 9l1.6
1925 2988 15858 52.3 1448 48.5 92.6 45
1926| 38 3519 1687 47.9 1851 52.6 109.7
1927 3492 1517 43.4 1987 56.9 131.0
1930 3496 1726 3b.1 2280 65.2 188.0 60
1935 3309 948 28.8 2383 72.0 2bl.4 e
1940 3775 1058 28.0 2783 73.2 261.86 73
1945 3362 7256 21.6 26869 79.6 368.1 79
1949| 13 5517 927 16.6 4640 84,1 508.6 79

&gource; U.S. Tariff Comm., "Newsprint', War Changes in Industry Series (Reviged,
1951), Report No. 22, pp. 20-21.

bsource: "Newsprint Review", Pulp and Paper, XXVI (July 1, 1952), 182,

88T
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