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UT1HEIN FU11 AND YAP1.R

SOUTHRN FORELTS AND QUThERN FuR TY

Considerations regarding the relationship of the 6outh

and the pulp end paper industry are no longer confined to

possibilities. Actualities have become more important since

the latest cycle of expension made this section one of our

dominant producers. Within the region, attention has been

focused on the construction aetivities, transportation prob.'

lens and on present and future pulpwood supplies. Within the

industry as a whole, the off oct of the new capacity has been

the cause of much coneern. Developments have been rapid and

adjustments will keep pace.

All the possibilities have not been fulfilled, however.

Though, up to now, the sulphate industry has dominated the

field and has oatkpied the best locations, much effort contino

use to be directed toward promoting the production of other

pulps and a greater diversity of papers It is in this direet"

ion that the position of the South remains uncertain.

Cheap pulpwood has been the biggest regionwide attraction,

It is the South's most 1*portaht cost advantage over the older

northern regions. To preserve this advantage Southern mills h

have eted both individually and colleotively in arranging for

present and future supplies. Cutting rules have been invoked

for all lands, and forestry on company and other privately own.

ed land is in many cases well under wayo The purpose of this

paper is to bring up to date the various consideration effect.

the relationship of the southern industry to the southern



forests and to southerd 1for yes 'oLiuo a:-.3happenAd of late

to inauc:neefhe relationhip, and much new informiation i

available with which to 4ana eit



THE POSITION OF THE SOUTH IN U. S. PULP AND PAPER INDUSTRY
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The chart above tells a good deal of the history ot'

the southern pulp and paper industry at a glance. In the

close proximity of the southern sulpbate production liii, to

the total domestic production line, and in the simultaneous

zigs and asggs that both lines make, there is 1.pl evidence

that the South is the dominant producer of this type of pn34).

The uniformity of the gap between the tines indicates that

only in the South is domestic sulphate production increasing.

That this southern growth is sensational, the steep ascent

of the lines makes clear; especially in view of the fact that

even the great depression made no dent, In explaining why

pulpwood production from southern pine, the dominant wood of

the region, follows sulphate production so cloaelL the coa-

elusion is evident that only sulphate pulp is important in
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the South. Lastly, from the trend of all the curves comes

the prediction of the future. No one will refute the inoreas-

ed importance promised.

The simultaneous development of the southern pulp ard

paper industry and of domestic production of sulphate pulpa

and related papers has been no o -jded affair. Both the

prooess and the region have mad important contributions to

their mutual success. The South, to become an important pros

ducing region, needed a pulping proces which could efficient-

ly reduce the resinous pines it so abundantly grows. It need*

ed a prooess whose produts were in great and increasing 4-

=and iV order that the region's forest wealth should be fully

utilized, and so that, by mass produetion mthods, lower coats

could help offset disadvantages in transportation to the

nation's principal, oonauming centers. All these requirements

were filled by the sulphat. process. Similarly the South has

had a hand in the growth of the Iraft industry by furnishing

it with hebap wood, low labor coats, and cheap fuel, all

available at. near seaport location.

Fgtwe .2 gives another picture of the South's dmi-

naneo in sulphate pulp. a position of preseminence in

1929, growth has continued at an increasing rate while pro-

duction in other regions has remained practically constant.

The fact that imports have also increased in the same period

signifies the rapidity at which our sulphate requirements

have been enlarged.
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Spurred by the tine prospects in sulphate and in the

South, as well as by the need for occupying strategic pasta

tione in order to sharein the future southern dveLop.ents, the

post depflssion period has brought a tremendous expansion

that is not fully pictured in the previous charts, So much

has been said and written about this boom that littie need

be recorded hors. ?igure $ is preaent.4 to give a graphic

conception of the construction activities, Besidn portraym
aC

tng the magnitude of the new editions, Figu sugges the

enormous growth in domestic production that satisfactory op-

eration will entail. Sulphate production in 1933 which was

83 per cent of capacity for the country as a whole a*91 pr

cent in the South a would amount to only 49 per cent of the

estimated capacity at the end of 1938. An oprating ratio

or 80 per cent in 1958 would mean the production of an amount

of pulp about equal to our total 1936 aulphate oonauption
record

including imports, but a duplication of our/193? requirement

of nearly three million tons would mean operating at 95 per

cent of 1938's prospective capacity.
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Figure 4. Wood pulp production in the South by processes.
Source: U.S.Tariff Commission.

One other chart is included to show the progress of

southern development by procesesV In Figure 4 sulphate ap.

pears as the only process of importance. The picture will be

greatly changed quantitatively when statistics for 1936, 1937

and 1938 are entered; for, not only will the sulphate curve

be even higher, but sulpbite also will show a rise* One of

the new mills now under construction will make suiphite pulp.

It seems certain that greater diversity in processes will

develop as solutions to technical ard aconomic problems af-

feeting other methods are worked out* At present the nall

production of sulphite and groundwood shown in the chart is

on the fringes of the region, in Virginia and North

Carolina, not in the deep South,



Th Southa competitive position in the Nation's Markets

Integration of pulp and paper-making in self ontained

mills is o advantageous in sulphate products that very little

of the pulp is produced for sale. Pulp shipments from the

South are growing, but they are mostly destined for affiliat-

ed mills in the older regions, Independent converting mills

using sulphate depend upon imports from Earope. This being

the case, it is in the marketing of the final products, kraft

papers and boards, that competition occurs* Involved in the

competition are self-eontained mills of all regions, convert

ing mills using imported sulphate, converting mills affiliat-

ed with southern pulp plant., and mills producing competing

grades of paper and board from other pulp. Substitution of

kraft products for other kinds reacts on the whole paper in-

dustry through grade shifting on the part of affected produc-

era. More of this has been predicted as a result of the

present expansion wave. Kraft products also go outside the

industry in their competition, replacing rival materials for

rnnerous mechaniaal purposes. The fate of the wooden box at

the hands of the paper container is well known.

From a glance at Figures 2 and 3 it would seem that

the South a greatest direct competition is from papers made

from imported sulphate pulp. The Northeast, Lake and Pacift

regions are relatively minor in the production of domestic

sulphate. The stability of their prodution curves suggests



that the integrated krnft mills in those regions have definite

markets established for their products, primary markets close

at hand, to take the total amount of their production, so

that the transportation savings on short hauls tend to baL

ance the advantages the more remote southern mills have in
other

their cost items. The grades have also been higher in the other

regions, so that the products are not strictly comparable,

The southern mills will match the better grades, but probta.

ly can not match their northern competitors in servicing the

market, an important item in the wrapping pap*r and bag field.

Kraft mills in the 1ast and Lake regions are more versatile;

they can produce special grades and trims to order in smail-

er amounts than is possible in large mass production nits.

The same advantages also go to northern mills converting for-

eign sulphate pulps. The South'a beat way to compete in these

special markets is by way of affilated northern converting

mills, an approach already well established.

Greatest competition in the large tonnage kraft busi.

ness is between individual southern producers. With eleven

southern states sharing together about 82 per cent of our do-

restio sulphate capacity it is no longer useful to consider

the South in one all-inclusive category. With respect to ma-

kets there are economic differences between different parts

of the South of an order approaching regional differences.

Orientation is primarily on a transportation cost basis, al-

though some differences in wood and conversion costs undoubt-

edly ezist, On the map shown in Figure S the populous East
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and central sentions of the country are blocked in to mndi-

cate the main coneming region. Similarly, the coastal pro-

dueing section of the South is outlined to show its parallel

course; and from various centers, the transport distance and

approximate shipping rate is listed to Chicago ant to Rien

York. hrm this some idea of the division of the market be-

tween producers can be induced $y any of the eastern s a-

board all coastal mills are on equal footing in the matter of

freight charges, but in inland markets locational factors exw

ert some influence on the distribution pattern. An important

but smaller part of the region'a kraft trade comes mnfatis

fying its own requirements. Here also transportation costs

delineate natural markets for given mills though the differ-

ences involved may in many oases be too small to be the deter-

mining factor in making sales.

Though dominant in wood pulp production, the South is

self-supporting in neither its pulp nor its paper requiremen *

At present sulphite imports, mostly of rayon and chemical

grades for textile use, are more than double the regionts

sulphite production. The new mill being built in Florida to

make this type of pulp will remove only part of the defiel ncy.

In white papers, Particularly newsprint, the South is alac an

importer. The newsprint requirement is not large, being es-

timated at about 6 & per cent of the nations total, but

relatively large freight charges from northern United States

and from Canada help to make it a burden on southern publishers.
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They have accordingly cooperated whole-heartedly in efforts to

attract and establish a newsprint industry in the South. Two

or three good sized mills could supply the region needs.

Though laboratory and mill test runs with native pine and

hardwood species have apparently been successful, technical

and economic problems still block production on a commercial

scale. Future southern production of tite papers must be re-

garded as a real possibility, however,

The recent study on wood pulp and pulpwood conducted

by the Tariff Conisaion1 gives some11 illuminating data on

regional costs. The figures they present show very definite-

ly the advantages producers in newer regions have over their

rivals in older territories. In sulphate pulp, reasons for

southern dominence are clearly indicated. Table ummarizes

costs of sulphate slush pulp in the three important producing

regions for the period January to September 1935.

Table I

Ave. costs at producing mill of unblehed sulphate
in slush form, Jan.- Sept.., 193p, per ton ot

2000 lb.

Lake & Central Southern Pacific Coast
o gi n leg , Reions

Wood $14.89 s 841 $ 7.95
Conversion 19.31 14*64 ,.2
Total es__4_2_____

Total inl. 35* 261
interest

A further breakdown off conversion costs shows the

South to be favored over both its aopetitors in charges for

~ U* aoiiammission, 1938, Report to the U.S. Senate
on Wood Pulp and Pulpwood, Rpt. Ho. 128, second series.
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operating labor and power, and also to have an advantage

over the Lake and Central region in chemical costs. The

labor charge in six southern mills studied averaged 21 per

cent of the conversion cost or 2P9O per ton. eFor the most

part the labor cost advantage was due to lower average wage

rates in unskilled and semi-skilled groups as compared with

other regions. ltskilled workers made up 39 per cent of the

labor force and the semi-skilled group, 43 per cent. In

addition to cheaper power due to cheaper fuel, the southern

mills also have an advantage in heating charges as a result

of the mild climate. The Commission cautions that conver-

sion coat differences may not be significant in view of the

fact that southern pulps are not quitesemparable as to grade

with those produced in the other two sections,

The greatest variation in costs is seen from table 1

to be in wood. Both the South and the Northwest hold big

advantages over the older regions in this respect. Expansion

on the Pacific Coast has been principally in sulphite for

which its species are well suited, but there are possibili-

ties for additions in sulphate as the cost figures show.

Supplies of pulpwood in the South have so far been ample

enough to satisfy all the requirements of the growing indus-

try without appreciably raising wood prics. Pulp mills hate

made possible the marketing of vast stands of second growth

pine of small size for which there was little previous demand.

They also provide outlets for thinnings, wood waste, and other



/3

types of low value material; and so can aid in the proper man-

agenent of forest properties.

With regard to the future, the conntion has been made

that increased demand for pulpwood in the South will tend to

raise stuapago prices and wood costs until am equilibritn is

reached with the costs of the finished products of competing

regions in common markets. Asaming similar conversion oe.
pense, the wood costs of southern 0±113, for instance, will

rise and those o northern mills will fall until the differ.

ence between them equals the difference in freight to the

sam market. The present totals in wood and freight coas

per ton of paper to hiego and New York from representative

competing origins are listed in Table 2.

Table 2

SnPle Wood Costs and weight GhanestPiMarkipl rets
orign &'W40 0 08 I Approz. feiiel

Route per ton of rat*5 JP on ski wt Pood & Ireigt
Sulphate Pu - too

Chic.a New York Chioae N

Rail .o4 13.20 16,.11 19.91
Rail-water 7.90 14,81

Mobile, Ala. 8.71
Rail 10.30 12,60 17,51 19,31
Water 4,60 11,31

Savannah, Ga 6.71
Rail 11.40 8.00 18.11 14.71
Water 4.60 11.31

TacomaAash 7493
Rail 10.00 11. 17.93 18093

Rail-water 11.00 10*50 18.93 18,43
Wis.Rapids,Wi. 14.89

Rail 3.40 10.90 18.29 26,79

e - U.S. Tariff
region.

Commision, period - JanSept., 1936, ave. for



As between Wisconsin and southern mtlls in the chicago

market, there needs to he little adjustment to oreate a bale

anced condition, according to these figures. As between oox

peting southern mills, all som to be on accomparable foote

ing now as far as the whole market is concerned, Conditions

of local pulpwood supply can, however, affeet competit ion be-

tween them. If the South is to actively enter the markets

with sulphate and mechanical pulp and papers in competition

with the Northeastern and Canadian industry this principle of

regional competition should be important in limiting prospee

tive advantages rIsing out of the currently cheap southern

pulpwood.

from all the foregoing we see that the South's position

in the American pulp and paper industry is one of pre-emineno

in the rapidly growing field of sulphate pulp and related

kraft papers; and, though developments in other grades are

promising, they are as yet, relatively unimportant. Reason

for the Southts fine position lies in cheap pulpwood which in

turn reflects the abundance of the regIon's pine forests, their

easy accessibility, and their vitality in restocking and growth.

REGIONAL RESOURCES

We are beginning to get some definite information

about the South's piney woods* Six years ago the Southern

Forest Survey, part of a nation-wide forest inventory, got

under way in the Mississippi river-bottom country. All of the

deep South has since been covered, and field work has progressed



up as far as Virginia. In conducting the field work, data

about the land and its cover is collected by trained woodsmen

from systematically located sample plots, On the plots tbCF-

they measure and tally the trees; classif the stand by type,

condition and site; and study the growth, decay, reproduction

and mortality. At the same time other investigators canVass

the wood-using industries to learn how much timber is being

cut, and how it is being used. All o? this data is then Oom

piled and released as rapidly as possible. in the deep South

computation work is still going on, but the general findings

are known. A general preliminary report was addressed to the

pulp and paper industry by the Survey direetor, I. F. Eldredge

last fall.1  Detailed reports about specifie parts of the

South are now being published.

In the absezve of Survey data for North Carolina and

Virginia, some broad estimates made by the Arest Service in

1965 will have to suffice. That these estimates are little

more than guesses, has been proven by subsequent findings in

other states, They should, therefore, be taken as indications

of forest conditions rather than as dependable statistics,

For the other states, Survey information is considered re-

liable.

In conducting the field work, states were divided into

units of 2 to B million acres made up of land and forest of

l S ldredgo, t, F. 1937. The Forest Situation in the
Lower South, taper Trade Jourw. Oct. 28, 193?
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homogeneous character& For presenting the data, broad re-

glans have been designated made up of units having similar

characteristics irrespective of state lines* As the map

(Figure 6) shows, there is one extensive region of coastal

flatwoods with forests predominately of longleaf and slash

pine. This is called the Naval Stores Region, On both sides

of the Mississippi River are large areas eztondivi further
ohi

inland, the predominating forest cover of which is mixed

shortleaf and loblolly pines with hardwoods. They are call-

ed the Pine-Hardwood Regions - East and West. The Delta Hard-

wood Region extends along the course of the river. On the

Atlantic coast, in Virginia and North and South Carolina, is

an extensive region of mixed pine and hardwood tich may be

called the Central Atlantic Pine-Hardwood Region. The forests

and industry of Tennessee and Kentucky are not considered in

this report. Figure 7 is included in order that the Survey's

classification can be visualized with respect to present mill

locations.

Forest Areas

Forests cover about 1S2 million acres or 59 per cent

of the area examined by the Forest Survey south of North Caro-

lina. Adding estimates for Vitginia and North Carolina brings

the total area of forest land in the territory considered in

the report to about 167 million acres, This figure becomes

more significant when it is broken down into various cIlssi-

fications. Figure S, for example, shows the forest area by
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regions and condition of growth. Timber on old Growts areas

is the remnant of the original virgin stand or timber of sim-

ilar size, age and character of growth. Areas carrying 5e0

end growth timber are divided according to Wnether or not the

trees are of sawlog size, the minimiur volume critaria being

600 bd. ft. to the acre. Areas, elassified as reproducingt

bear trees less than an inch in diameter in satisfactory

quantities; otherwise such areas are designated as clear cut,

The chart shows nmuch similarity between the pine-hardwood re-

gions and also some of the defielencies of the Naval Stores

belt. Second growth stands predominate in all sections, It
area

is in these that pulp cutting is con entrated. The large/of

clear cut and restooking shown in the estimates for Central

Atlantic Region is in part due to a more inclusive definition

for restocking areas. The clas Afications are not strictly

comparable, though in this chart preliminary urvey estimates

for South Carolina have been used in correcting the totals

for thit state.

Since most southern pulpwood is cut from pine and

pine hardwood types, a classification of areas by type groups

is also of interest. Figure 9 presents the area data in this

form.

Information on forest land ownership is incomplete.

The Frest Service has estimated that in 1929, 50 per cent of

the southern forest land was in farm woodlands, 68 per cent

in industrial ownership, and 2 per cent under public control,
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Largest industrial ownerships are in the hands of lumber

companies and naval stores operators although pulp and paper

concerns are rapidly blocking in holdings. n 1937 it was

estimated that 3,300,000 acres were so hold,1

Volumes

The old time conception which regarded timber volmes

as stores available for immediate or paspective future use

is giving way to the forester's view that this material is

part of the forest capital which, in oases of sustained

yield management, mxst be held intact. The voluna available

for use under forestry is the amount of the annual increment

added to this capital. The important question when examin-

ing volume estimates is no longers "How long will this

last?" but rather, "Now does this volume compare in amount

and siue class distribution with the ideal or potential con-

dition?"

in ?igures 10 and 11 the cordwood volumes for two of

the regions are classified by size and condition of growth

in relation to the areas occupied. The diagrams portray

sample 80 acre forests in which growing stocks are average

for the whole region they represent. The proportionate nun-

bar of acres occupied and the approximate ages of the stands

is given by the horizontal axis, Thus for the Pine-Hardwood

Region (West), second growth sawlog size stands are seen to

1 - Swenning, Karl A. 1937. Wood Supply for paper Alls In
the South. Paper Mills ,Oot. 23, 1937.
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occupy 40 acres or one half of the total area, which agrees

with the area estimates given t tin ?g.

S. The vertical axis denotes volumes per acre in cords.

Tracing across the diagram, then, we find the average range

in volumes for the second growth sawlog aize stands in the

Pine-Hardwood Region (West) to be from? to 21.5 cords per

acre Adth the mean at 14.8 cords. If we consider cutting as
the

taking place on one acre, the 80th, each year, andAstands on

all ther acres to grow toward this 80 year wAtnrity, then the

slope of top boundary of the growing stook represents the

actual growth rate. The old stands do not show any growth in

this diagram. Running diagonally across the chart is a poten-

tial production line which shows the ideal growing stock lize

its if growth were uniformly one half cord per acre per year.

Between the actual and the potential limits is an area repre-

senting the extent of the grovhig stock deficiency. If the

annual cut 1 kept smaller than the annual growth the differ-

once rill go to build up the growing stock toward the poten-

tial, so tbat in the future greater annual outs can be taken

than at present.

In t 4 Pine-Hardwood Region (West) the size class ds-

tribution is sufficiently uniform so that, &n the average, the

forests are almost in a regulated condition. As soon as the

old growth timber is out, growth will be better, The reason

that the slope of the actual growing stock is less than that

of the potential is because of cutting which is taking place
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in second growth standsff I the out in small timer were

moderated, growth would probably exceed the half cord annual

rate-

This most serious growing stock condition appears to

be in the Naval Stores Region. sDenuded lands fcrms a consider-

able area, and there is a significant deficieney in volm in

second growth stands, Probably excessive fire damage and turn

pentining in young stands account for the poor condition. Un*

less cutting in mature timber and good second growth is re-

strioted, a shortage of sawtimber sizes will be felt in a few

years. Forestry by pulp companies and other wood using con-

corns is more urgently needed here than in the other regions.

There is as yet insufficient 6urvey data avallable from

the Pine-Hardwood Region (Est) and the Central Atlanti fPine-

Hardwood Region to construct diagrams.

Figure 12, showing the cordwood volmes by species

groups irrespective of types in which they occur, is included

to indicate the proportions in tiol the various woods are

present and their regional distribution. The volumes indicated

include volumes in sawtimber material as well as in small trees.

A significant feature is the amount of hardwood material in

this southern pine country. in the part of the lower South

covered by the Survey, pine makes up just 56 per cent of the

satimber stand, and of the 454 million cords in trees under

sawlog size, only 34 per ent is pine.

Growth and Drain

Growth and drain determinations are as yet incomplete,
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but figures that have been released tend to support the oft

expressed opinion that forest growth over the whole South is

at least equalling the annual out,. The distribution of the

growth and drain, however, is not uniform. Some sections ar

still being depleted while others *an boast a considerable

net addition to growing stek, In particular, the Naval Stores

Region is still being overaut with Florida in the worst posit

tion in this respeet. Figure 1$ shows the sawtinter growth

and drain for some of the units, based on data available at

this time. What it does not show is that aawtimber drain is

heavier in pine than in hardwood. In northwest Louisiana,

for instance, not increment for all sawtimber Is indicated as

exceeding utilization; whereas upon further analysis it is

found that the pine in that unit isa being overout, .Similarly,

there are differences in growth and drain when under sawlog

size stands are considered. Figure 14 taken from a recently

published Survey analysis ezpresaes the total pine growth and

drain on a regional basis. Of special interest is the propor-

tions the -different uses make of the total requirement.The

pulpwood requirement includes that from new mills just erected.

The recent expansion of the pulp industry in the South

and prospect s for further developments in the future, seem to

indicate that an increasing proportion of the timber out will

be diverted into pulping uses. This does not mean that the

total drain on the forest will necessarily increase, because

during the same period in which the pulp ard paper industry
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expanded fastest, the lumber industry suffered a decline.

Lumber was hard hit during the depression as Figure 1 indi-

cates, and while recovery has since been rapid, production

has not reached pre-depression levels* The trend seema defl.

nitely downward, It is important to notice that the curves

show relationships only, and that the scales are not compar-

able. The volme equivalents of the 1935 use are pictured

at the side.

The resource picture, as charted from Survey data in

this section, is obviously not one of new and inexhaustible
with

wealth. In comparison to the original forest or to the forest

the region is capable of maintaining the present stands are

woefully deficient. Moreover, a present approximate balance

between growth and drain indioates no regionwide oversupply

of wood, especially of pine, On the other hand, in the vast-

ness of the southern forest areas and in the well known poten-

tialities of the land, there is promise of great abu ace4

Even now, after years of nelect, the resource seems ample in

the light of oertain industrial requirements. At present

growth rates, the Southis 4,000,0X cords annual pulpwood 4e-

mand can be supplied by the increment alone from about 9,

000,000 acres of pine land, This is only 5* per cent of the
forest

regio's total Aarea., The growth from IS per cent of the pine

land in the Naval Stores and Pine-Hardwood (West) regions is

sufficient to supply the 3,000,000 oords used annually by pulp

mills in these two sections. Given proper care, under some
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form of forestry the area required to grow the industrife per-

petual supplies can be reduced by a third or more. From this

viewpoint the forest resource does look attractive, and the

expanding industry is. in a fine position to take advantage

of the vast potentialitiss.

00 OF WOOD PROM ?RSSZN? STDS

The tariff Commission reports that of the 26 mills

reporting to them in regard to the eoe of their 1934 sup".

plies, 16 obtained all their wood by purchase from other own-

era, 7 obtained more than half their supply in this way, and

only three supplied over half their needs from lands they

owned or controlled. Average price reported for rough south-

ern pine was only $4.09 per cord in 1934 irrespective of source.

To secure wood at sah a low figure means low costs for the

whole operation from the stump to the sill. It means oheap

stumpage, low labor cost in cutting, cheap transportation,

reasonable charges for supervision and contracting and little

or no expense for marking and silvicultural practices. In the

discussion that follows, these factors will be treated in

more detail.

cutting

The most constant item of cost is the cutting. This

is particularly true when paent is wade by means of

rates, as it usually is. The out ters, working alone or in

pairs, tell the trees and out them into bolts 4j or 5 feet

long. Five foot bolts in piles 4 feet high and & test long
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make a 160 eu. ft ,stack, afled a unit. This is the most

common pulpwood measure used in the South, ?our and one half

foot sticks and 144 on, ft. cords are in use west of the Miss-

issippi. In the wood., however, the bolts are generally eel-

looted and piled in chimney-like pens, eta feet high and two

bolts to a layer, The pens afford easier loading onto the

trucks; allow the wood to dry faster thus reducing weight,

and helping to minimize insect damage and decay; and form a

convenient basis for piece rate payment. The practie of pen-

ning has been criticised as not being worth the trouble in-

volved. It takes from 1/5 to 1/4 of the cutters'f time.

Reynolds1 reports from Ark neas that orews would rather out

50 extra sticks than pen, es uggests payment by the 100

sticks or by the number of units out from an assigned area,

When trucks work on a *hot' logging Job, the advantages in

loading and drying are small, &slts larger than 12" in diam-

eter are usually split, and sticks over 18 or 18 inches are

not taken. Old turpentine faces must be trimmed to remove

ingrown bark, fire soars, nails, and guttersv Sark IsreW

moved in drum* at the mills, so that peelin i seldom done

in the South. It would probably cost j.75 to $100 a unit

to peel in the woods.

From time and cost studies wade by the Forest Servie

it is possible to determine rather closely how mtwh the cutting

T .. Re"olds R.R., 1937, Pulpwood Production Studies in Short.
leaf-Loblolly Pine Stands. 0e#.paper #71 South.For, .Sta

2 a Torthinton and Tenoso, 1958, An Investigation in Pulpwood ProdcACo r
from Round and Turpentined Longleaf flne. Occasional paper

Southw For, Bxp. Stn.
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operation cotas with different sized trees in the South. The

data is presented here in the form of charts, Big. 16 and 17,

at several hourly rates or payment. Thus, with a rate of pay-

ment in mind and a knowledge of the size of trees to be out,

the approximate outting coast per unit can be quickly read from

the graph. In practice, cutting coasts have been reported rang-

ing from $.75 to $1.25 per unit. Twelve inch trees are only

about half as costly to out as five inch trees on a. unit basi;

and, for the same volume of wood, long t bolts are less expen-

sie than shorter lengths.

Transprtat ion to the Mill

More variable in amount, but usually greatest in impor-

tance, is the item of tra sportation from woods to mill, Ordi-

narily the first leg of the Journey is by truck. Over much

of the South and zauch of the year trucks can run aroun4 thru

the woods and be loaded from pens or from the ground. This

means a saving in skidding and laniing c ges. Whether or

not the whole journey is made by truck depends upon the dis-

tances involved. fr hauls up to 25 or 30 miles truoks hold

a cost advantage. For greater distances rail transport is

usually cheaper. Coastal mills have also, developed barge met

*do for long wood movements. Distances of from 50 to 200 miles

are not too expensive by rail or barge, but would be prohibi-

tive by truek All this presents an interesting cost problem

when deoision is to be made on !ww to cves wood from a given

tract. Figure 8 construoted from an analysis of truck oper-
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Figure 18
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ating costs, shows how truck expense varies with distance and

speed of haul. It can be used in eetimating trucking costs

directly, or can be reconstructed to fit conditions of a given

situation more closely. For example, a 10 mile haul at an

average round trip speed of 1i miles per hour L shown by th

chart to man a cost of $1.50 per unit, while a 25 rail haul

at 20 miles per hour would increase the coat up to * .75.

These figures compare closely with actual reports, The chart

illustrates also how costs of transportation can continue to

be reduced by increasing the speed of travel with improvements

in roads and motor equipment. As average Velocities are in-

creased, however, possible savings become smaller.

The rate at which rail freight charges increase with

distance is much slower than with trucks, but higher loading,

unloading, and switching charges, coupled with the fact that

preliminary short truck hauls are necess to get the wood

on the oars, make this form of transportation more costly for

short distances.- Thus, whil, the rail rate per unit from $0

miles out may be only $1.50 as compared with $*25 by truck,

yet when a 10 mile truck haul at $1.50 and switching charges

of $.25 are added on, the difference is wiped out. Costs from

100 miles out, however, may total only $3.75 in which case

rail shipment would be much cheaper than truck.

Closely associated with the previous items is the stomp..

age value * the value of the wood material, Where the price
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of wood laid down at the mills is fixed, stumpage becomes a

residual, the amount left after subtracting the other charges.

A given mill prie fixes the limits tpon)which supplies will

come, since from distances where cutting and transport costs

approximate the quoted price there will be no st pa return;

and, except oceasionall for a chance to make wages, the owner

will not sell. Often, however, and particularly when there is

competition among buyers, the et page for a given tract will

be. set by bargaining, When the other charges are added to this

stuspage, the cost to the mill yard may nxosed the ordinary

mill pries. In this manner the growing demnd for southern

pulpwood, in the fao4 of other uses, is likely to boost wood

costs. Similarly, as nearby suplis are out, the additional

transportation charges from over inereasing distane s will

raise wood costs at the mill unless there are idential dew

creases in stapage prices.

At the present time costs of rough pine wood laid do

at the mills are reported at from $4 to 625 a unit . This is

equivalent to about #5.20 to *500 per standard cord, a mall

figure in comparison to similar costs in other regions. The

fact that costs have not vried much over a long period reflects

a lack of competition for trees ot pulpwood size, Mills have

been able to quote their own figures, At the sane time better

organization of outt ing activities and improvements in motor

equipment and roads, have acted to affet any rising tendency

that may have developed. Translated back to the woods, the
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above prices have meant returns for stuimpage and profit of

from $.25 to 4W.0O per unit, depending on the location of the

tracts with respect to the mill, and upon the bargaining power

of the owners, 1*spective increases in Stumpage depend on

many things. Competition between mills will be felt mostly

by those concentrated near one another Those having their

own isolated tributary area will not be much affected. Com-

petition for the latter mills will continue to come from other

industries in their localities. Experts have pointed out that

values per cubic foot of solid material are much higher for

such products as iunbar and poles, so that these industries

can outbid the pulp mills. This is true, but the influence

is modified by the fact that all the wood using industries do

not compete for the same material wLumbermen want bigger trees,

and in stands of pulpwood sized trees only a small percentage

are suitable for poles.

Only the minor charges remain to be considered. The

contractors margin amounts to from 10 to 20 per cent of the

total wood cost, Pulp producers may buy the pulpwood from

the timberland owner on the basis of the number of units re-

moved, or they may pay a lump sum for the timber on a given

area. The latter method introduces an element of chance into

the stumpage return, for both the buyer and the seller are

gambling on their estimate of the quantity present. The meth-

od has been objected to because the small owner seldom real-

izes the true volume he is sellin 4, while the buyarAexperienced



in such mat ters, Besides the direct costs mentioned, others,

such as marking, slash disposal, skidding and road improves

ment are sometimes incurred. Uatking has come into use in

thinning cuts, and in designat ing seed trees to be left in

connection with conservative cutting policies, Marking costs

of 3 to 5 cents per cord are reported; but as wood cutters

become more experienced under established rules, the opera

tion soon becomes unnecessary.

Interest on wood inventories in the mill yard is an

itor closely connected with woods operations. In the South

it is both possible and necessary to keep mill stocks small.

Mild climate and easily acessible forests make possible o n-
stant year round delivery, thus removing any need for large

peri odtc ao ciulations. Furthermore, rapid staining and de

oay makes quick conversion desirable. pFrom a management

standpoint, any safe reduction in working opital tied up in

stock piles is of course desirable. from data on 24 south-

eo mils, the Tariff Commission reports stooks turned 5,2

times in 1934 as compared with only 2 turns at reporting

northern mills.

As a summary to the cost discussion Table 3 is given

with sample values for the various items.



/

Table 3

Samplc Pulcod otion Costs and StPa e Returns

DistantatoWill and Method of Haul

16 miles (truck) 26 mi.(truck) 100 ml.
truck& rail

Mill Price per
unit (125 eds.) $5.75 5.75 46.75

Cutting $1.25 $1.26 $1.00

Transportation 1.75 2*75 3.75

Contractor .75 75 .50

Total Direct
costs 3.75 4.76 6.25

Margin for
Stup.& Profit $2.00 $1.00 $ .50

FORESTRY IN THE SOUTHERN PULPWOOD PROGRAM

Increasing pulpwood requirements bringing, in many

cases, satisfactory sttapage prices for well located second

growth timber and for low value material, out in connection

'with lumberin and turpentining, point to the possibilities

of permanent forest businesses. Indeed, one of the Southts

greatest attractions in th4 current industrial boom is the

fine prospect for profitable forestry. Plans leading to sua-

tained yield have been adopted by a number of . ber, turpen.-

tine, and pulp companies; and others have similar plans under

consideration, .With the pulp companies, the degree to which

forestry will be practiced is extremely variable. Some plan

on eventually growing their total requirement; others will let
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outsiders supply all their needa; while still others will

provide only a. portion from their own land. All, however,*

have united in a program with regard to cutting on other pri-

vate lands. Last yearts prosreasive action by the membership

of the American Pulpwood Association reflected the desire of

the southern pulpwood cons ers to provide for the futvre.

With this end also being sought by various public agencies,

the possibilities for effective cooperation sec: very bright

indeed.

Back in 1930, as one of a series of silvicultural bul-

letina treating different forest regions, the Forest Service

incorporated its knowledge and experience in handling south-

ern pine into a publication calleds Timber Growing and tog-

ging and Turpentining Practie in the Southern Pine Region.

In it were recomendations to industry as to the minim=ma r-

quirenent s needed to keep the land produtive. They includ-

ed the leaving, when an area was out, of two to four healthy

seed trees to the aere or a specified amount of well estab-

lished young growth and set minimum standards for protecticn

against fire, The rules adopted last year by the southern

pulp industry are very similar, They constitute minimn ew-

sentials to be insisted upon by all companies, in buying and

contracting for wood. The rules are simple to apply, and

should insure restocking on the out-over lands, which is about

all that can be accomplisted from this approach, Application

of additional measures to insure full crops and nazim growth

is left to the diseretion of the individual landowners.



Educational agencies and extension foresters are work-

ing from the other direction. Landowners are shown how they

benefit under the cutting rules, and how they may go even flwa

ther toward increasing the value and the regularity of their

yields. Real tree farming is actually being started Tracts,

often of many thousands of aeres, are being assembled into

management units near pulp mills and other consuming centers

with the intention of producing wood crops of all kinds. To

the pulp mill, not wishing to bother with lands of their own,

this is a welcome development, one worthy of sae actual on-

couragement. With several independent producers close by, and

other privately held land being cut so as to promise second

harvests in 25 to 40 year intervals, a mill might feel as-

sured a perpetual supply to meet its requirements. There is

no assurance of steady low prices, however, for possible com-

petitive bidding by other pulp mills and by manufacturers

of other wood products means posablL price boosts, Then too,

definite costs incurred in growing wood will surely make own-

ers more price conscious than they are in disposing of preeent

volunteer stands. *Many pulp concerns have acquired forest

lands at low prices in order to protect themselves from future

price advances, All mille have been advised to grow at least

half their wood needs,

tompanies owning forests or contemplating ownership

have not lacked for advice on how their lands should be man-

aged. Like augestions for the care of a new born babe, the
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counsel is sincerely offered and has the backing of experere

and experiment in most eases. . fore "agerent besins, how.

ever, the process of blocking up the lands always laims first

attention. The acquisition policy oan make or break the forest

business. Ideally for pulpwood produotion,the property assen-

bled with the objective of approximately equal annual yields

would have the following attributes:

1. A good location with easy access to consming
aill or mills.

2. Land all of high site quality.

3. Land all in a compact block,

4. Stands predominantly of pine

5. An even distribution of size classes from re-W
production to mature timber with all stands
fully stocked.

Though there is considerable latitude for choice in all parts

of the South, the forest actually assembled would fall short

of the ideal in almost every respect, particularly in stocking.

if the same pattern were carefully followed, however; the for-

eat business could imnediately start operations.

Attributes 1. and 2, good location and good site, are

fundamental factors affecting land rent and deserve special

attention. Good location means good prices, and good site

means high forest producing power 4

Yield tables for southern pine species illustrate how

greatly site quality affects forestry poasibillties. AS f

example, Table 4 compares tree sizes, men annual inorsament,

and yields o2 second growth loblolly pine in fully stocked
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stands on three different sites. Site 60, which will grow

trees 60 feet high in t0 years, is the lowest reoognized site

for this species while site 100 Ia above the averaged

Tathe 4

Yields, trowth and Average Diameters for Fully Soc ked
Second Growth Loblolly Pine in the South

Yields in Cords o Mean ual Growth Av. Diam.of
Ro Wood in Cords off h.woo Trees over 7W

A e, e in"X 'ite $1t R~x
ears 60 80 60 80 

20 12 .22 32 .60 1.10 160 7.2 76 8,

30 25 38 53 .83 1.27 1.77 7.3 843 9.8

40 35 51 71 .88 1.28 1*78 .4 10.0 11.6

50 41 60 84 .82 1.20 1,68 49 113 1.4

1 a Source -U.S,).A., Misc. Pub. .#50*

Yields for the 100 foot site are roughly double those

on site 60 land. There is no such difference in costs of grow-

ing timber on these sites, however, and up to the present the

differences have not been translated into land values, Good

sites are hardly more costly than poor sites oarryin% the same

timber volumes 4 It is important, then, that only the best

sites be selopted when there is a choice. Site classes are

easily recognized, if timber is present on the land, by means

of site index charts, scaled on the relationship of height to

age.

As regards location, the advantages of short hauling

have been previously discussed, Theretically tho annual

amount of the transportation saving between two locations,
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one distant and one near, is a measure of the difference in

land value between the tracts Actually the land prices may

not reflect the Nil amount of the difference, so that big

advantages would accrue to the holdings concentrated near the

market. If land costs were identical in the two cases, then

the full amount of the savings per unit of product could be

considered in two wayst as a greater return for stiupage

and profit when the mill price is fixed, or as lower costs

for wood to the mill when figured on a fixed stumpage coat.

With company owned landthe pulp mill would get this advan-

tage no matter how calculated,

F1mdarental questions of management also enter into

the process of assembling forest properties. The sizes of.

the timber and the areas needed depend upon what products are

to be produced and how intensely forestry methods are to be

applied. With a minimm cost intensive method such as set

up by the minima practice rules, yields would not increase

much over present returns from wild lands of the same type,

Forbes, in the timber growing bulletin, estimated that under

such rules restocking would be 1/5 to 2/3 normal. intensive

methods to get full stocking and to maintain rapid growth

would cost more but would also give greater yields, thus cute

ting down the area required for the same volume production.

Forestry by pulp mills suggests pulpwood yields with

small sized trees and short rotations* We often hear figures

on very ahort rotations enthusiasticly quoted, the inference



being that the rapid volume growth indicated means maximnz

profits. The objection raised to plans of this sort is that

under them trees are out when their volume growth is greatest

and their quality growth is just beginning. After incurring

expenses in nursing stands thru their early life, the trees

are out precisely when they are in a position to earn money

most rapidly. From logging and milling studies at the (rossett

Experimental Forest in Arkansas comes data to illustrate this

principle. In ?lgtwe 19. the values per tree for use as lumber

and as pulpwood are plotted. Up to 13-14 inches puljvwood Is

the better use, but the values do not increase very rapidly.

For lumber, however, growth in size means growth in quality

as well as volume due to the higher grades that can be sawn

therefrom, so that the value increase is very striking. The

magnitude of the increase is shown by the table accompanying

the graph. Values per tree for poles are higher than for

pulpwood in the lower diameter ranges; but the market is more

limited and specifications more exacting, so that only a porn

tion of the trees are suitable. No comnprable data are avail_

able.

The recoa endation that diversified forestry rather

than pulpwood forestry be pursued in the South has been put

forward by many of the regions forestry experts. fy produei g

a variety of products including logs, poles, piling, ties,

posts, pulpwood anc naval stores, trees can be put to the uses

for which ttoir characteristics best fit them, Eiphasis under

such a policy is put an quality growth and larger trees,
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pulpwood would some from thinnings, improvement outtings, tree

tops and from stands after turpentining. The land area would

not necessarily need to be greater than where pulpwood is the

sole crop because Values received can be used in buying the

pulpwood by-products of' other land owners, or direct exchanges

of sawtimber for pulpwood can be negotiated. The value of the

annual growth, however, should be increased because of the

greater comparative value of sawtimber over pulpwood. An an-

nual volume growth of .60 cords per acre would mean a gross

value increment of $.60 per aere per year at a stumpage price

of $1.00 per oord, The same volume growth when converted at

the rate of 500 board feet per cord means a corresponding in-

crement of 300 board feet per acre, and at the moderate prics

of $4 per X bd. ft. the value of this growth would be $1.20

per acre. Trading on a value basis would then bring twice

the cordwood volume actually grown. To have the extra quality

value the growth wold, of course, have to be on larger trees

as Figure 20 indicates,

COSTSAF ORESTRY

Experienc6 under different management policies has been

too short to yield much definite coat data. General figures

and estimates covering most items are available, however, and

are useful in getting a general picture of southern forestry

psibilities

Land Costa and Values

The theory has been advanced earlier in the paper that



allowing for differenoes in freight charges to principal maro.

kets the South's advantage over older regions will tend to be

eliminated in wood cost adjustments, principally thr. charges

in stiapage prices. Under forestry this tendency must ulti-

mately be reflooted in land values, raising them in the South

and lowering them in competing regions until the balance is

obtained. The rate of return in each region will tend to be

the same. re see this in agricultur where fertile, high

yielding lands have high rentals and high nles, With for-

tile land, however, the amount of return will always be great-

er than from poor land, even though the rate is the same.

Similarly in the South the magnitude of the forestry return

will continue to be greater than in those regions which have

poorer growth.. Moreover, actual land prices have continued

well below calculated values even at present stumpage rates.

Tendencies toward rising land prices won't affect companies

that already own land or companies acquiring land at low

prices. Earning rates, on such property should be well above

the averages

Local influences in land values are of more immediate

concern. The factor of nearness to market has been mucr more

sensitive than the factor of fertility. In areas tributary

to pulp mills there has been an observed stiffening in land

prices though it has probably been more speculativ, than

real. One evidence of price tendencies since the present

pulp and paper movement began in the South has been the in,-

creasing reluctance of owners to sell their lands to the
Government at low prices.



Nominal prices quoted for the South usually amount to

about $2 per acre for bare land and v4 to $5 per acre for

land stocked with 4 or S units of timber. The recognition of

the value of young growing stock in lieu of planting bare leat

is a recognition of forestry possibilities and is a stgnif

icant change from old time coaceptions of forestvalues. Land

with better stands of timber is, of course, valued on the basis

of the stumpage it carries plus a nominal value for soil. p

to 1935 the average prices paid by the Forest Service for

lands acquired in scattered sections of the South ranged from

$1.32 to $4.86 per acre with an over all average of about

$2.50. In most cases the Government was the only active buyer

Since 19M5 there has been very little Government buying.

Well rounded figures like 10 or 15 cents per acre are

often quoted for tax allowances in estimating southern forest-

ry coats. Assessed values and tax rates are so variable be-

tween localities that nominal estimates, though perhaps un

realistic, are all that can be put forward, The following

list, gleaned from a study1 carried on, by the Forest Service

prior to 1932, shows some of the local variation.

1 Ziegler, E* A. and Bond, W. E 193Z Finanoial Aspects
of Growing Pine in the South, journal of Forestry 30:
284.300.



Table S

Sample Taxes Assessments in Southern Forest Land

Locality Ave. Assed.Value Ave, Tax AVe.A*sa t t
of Forest Land Rate Per Acre

d.

Beaufort/, .. .29

Appling Co., Ga, 5 32 itls .16

10 Gots in Fla. ,Q9n*56

Lee Co.,Ala, $15
Alcorn Co.,iss. .13

Hempstead Co. ,Ark. .10

Polk Co. texas $68 1 mis w2

Taxes so far have not been unduly burdensome on forest

proprties, so that there has been little call for special

forest tax legislation. However, in Alabama and Louisiana

forest land can be classified under laws which substitute

yield taxes for property taxes on trees. in Louisiana,only

denuded land is eligible for classification,

Fire Protection

The South has long been the most backward section in

the country in regard to fire protection. -n the period

1931"1933, for instance, 92 per aen* of all the forest land

burned over in the country was in the southern states. This

amounted to about 20 per cent of the forest land of the rea

gion and was equivalent to burning it all over about once

every 5 years. Fortunately the damage is not of the same

nitude. Southern species, particularly longleaf pine are a



hardy lot as their resistance to all these years of fire in.

dicates but, though the damage is not immediately apparent,

it exists neverthelss in the form of understooked and de

nuded lands, reduced growth, and defect, No real forestry

is possible without protection from uncontrolled fires,

Conditions are rapidly improving as the South becomes

more forestry conscious . In 1931 only 24 per cent of the

forest area in 11 states was being protected, but this was

a big improvement over 1925 when only 5 states had any fire

control. As protection is extended there should be a great

reduction in area burned over. In the period 1931-1933 only

3.3 per cent of the protected land was bined as compared

with an estimated 26 per cent on unprotected areas. The fact

that total reported expenditures by state, Federal, and pri-

vate agencies have increased 45 per cent from 1931 to 1936

is further evidence of rapid progress in southern fire con-

trol,

The Federal Government is authorized under the Clarke-

MNary Act to watch state and private funds in fire prevention

and suppression. The actual distribution of the expense tar-

ies between states with the Government aiming at eventually

sharing a 1/4 of the total cost. The Federal share to date

has been higher than this, but it is being reduced as state

and private funds increase. Thus in 1952, 45 per cent of the

cost in the South was borne by the Goaernut, 35 per cent

by the states and 20 per cent privately. In 1956 - 1937 the
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Federal Goverment paid 34 per cent, the states 41 per cent

and private owners, 25 per cenV. The tendency, as in other

parts of the country, is for greater state participation,

Forest protection in the South to an acceptable burn

of about 1.3 per cent of the protected area will ultimately

cost about 54 cents per acre per year according to Forest

Service estimates in the 'Copeland Report." An aveage ex-

penditure of .43 cents in the period 1926-1930 allowed a

burn 14 times the objective. In addition to cooperation in

control with State and Federal agencies, private owners often

find it necessary to finance various improvements and facili-

ties. These investments include towers, telephone syatema,

fire lanes and fences, the eaot cast of which can be asaere

tamed only for each property in question. If six cents is

adequate for protecting an aere a y under extensive man-

agement, then two cents allowance in cost estimates ought to

cover the owners share. Under intensive management a four

cent annual expenditure by the owner should be an adequate

estimate.

Silvieultural Coats

Cutting rules of the American Pulpwood Assoolation

nil for the leaving of seed trees or well established ad-

vane. reproduction. The seod tree method produces even-aged

stands and is well adapted to pulpwood manAgement in south-

ern pine, providing the trees left are large and healthy

enoug beood seeders, There poor imature trees 8 andI - U.S. Forest Service, 1933. A National Plan for American
Forestry. 72d Cong., 1st Sess. S. Doc. 12, vol.2:
1395-1414.
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10 inchea in diameter are left as seed trees, restocking is

likely to be sloop and in ease of fire or wind damage before

seeding is aoc nplished, the area may be lft without a seed

source. The value left in the form of seed trees is seen from

Figure 19 to be snail, about 25 cents for each 12 inch tree

or $1.00 for the prescribed seed tree investment. These trees

can -be out later, of course, so they represent no loss, Under

intensive management more seed trees would be left to insure

better restocking. As has been mentioned before, marking

costs 3-5 cents per cord out and, in the extensive ease, may

be unnecessary with reliable wood cutters.

The policy of integrated forestry for the production

of many products is best served by the selection system of

silviculture. Stands may be unevon-aged or the trees may

occur in small even-aged groups. Abundant seeding from over-

head or from the side assures full stocking. Marking under

this system takes more care, but joba have been reported in

the South at costs of about 20 cents per acre, Logging is

more difficult and takes less per acre at any one time, but

these disadvantages are more than offset by savings arising

from the handling of larger material* Under the selection

system, return cuts every S to 10 years enable the forester

to practice the highest type of silvioulture.

Thinnings are necessary in well stocked stands to

maintain rapid growth and to salvage trees which would di

naturally and go to waste. Where the initial thinning is in



umerohantable young growth, cutting takes from 1 to 5 man-

hours per aere, depending on the density of stocking and the

amount removed. Thinning $-inch trees down from 500 to 200

stems requires about 1,6 aan-hours, Ordinarily, however,

thinning . is delayed mtil the matrial is of a size suffioint

-to pay for the operation in pulpwood. This will mean waiting

until around the 20th year. Later thinninga sould yield

positive returns .aother outs to Improve the stand usually

must await conditions which allow defrying costs with yieldA.

Most silvicultural costs, in fact, are charged to cutting

operations.

Hardwoods in pine stands often present serious prob-

less. For the most part hardwood underato have little or

no value in themselves and so are not touched in the cutting.

-After the cut ting they take over the ground and hinder the

reseeding and growth of the pine species. elease cuttings

to favor the ,pine must then be undertaken at some expense.

Planting has been done with great success by private

concerns in the South as a means of getting full stocking

and in. refore sting denuded lands, One year old seedlns

stock costs $1 to $1.75 per thousnd, and two men can plant

1600 of them with a bar in an Smour day. With wages at 25'

per hour, planting on a S ' x'6 spacing would cost $3 per arn

for labor and would bring the total charge to $420 $6.10

per acre,



Tttder this heading come salaries and expenses of the

technical force required to manage the property. The amount

per acre depends on the nunber of acres and the salaries paid.

A $3,000 total expense would, for example, mean a 10$ per acre

cost with a 30,000 acre property.

As a aurmsry to this section, estimated costs under
an ar con .s-ra now

the three management policies -bet-ng-onidered-are listed

below in Table 6v

Table 8

Sample. Forestry Costs

Land & 10 units Itensive Man. Intensive Mang integrated
(12 cords) of for for Management
timberul od an Products

Taxes $ .15 . .15 $ .15
protection .02 .04 .04

Administration & 603 11.06
Supervision

Total per acre ,

pr. year

SOIE FINANCIAL P0SIItIIES

Satisfactory appraisals of the possibilities of forestA

ry can only be made with regard to particular individual cases.

For each case in questton data are needed on sizes and distri4

bution of the stands, then growth rates and prospective yields;



on markets and prices for the various products to be tsold,

and on accurate cost estimates. Lacking these, in this sur-

wy, it may still be illustrative of regional opportunities

to set up some more or less typical chances and examine them

in the light of the general data previously presented.

A particularly important section of the .South with re-

gard to the pulp and paper industry is northwest Louisiana.

Within the confines of a single six million acre Forest Survey

umit 1 four big sulphate mills are in operation and a fifth,

a large mill of 600 tons daily capacity, is under construstion.

Pulpwood has been an important product of the nearby pine for-

eats for a ntamber of years. In 1935, 28 per cent of the pine

volume cut in the unit was for pulp use. Forests cover 82 per

cent of the total land area and are predominantly of pine

and pine-hardwood types. T i*y are typieal of the land in the

Pine-I Lrdwood regions of the South. A forest property assem.

bled in this seetion would have many of the attributes pre-

viously described as being desirable in sustained yield forest

management.

1 - Eldredge, I. F., 198. Forest Resources of Northwest
Louisiana.

Forest Survey Release #31. South. For. Exp. Sta.
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Figure 20. Growing stock diagram of a sample 40 acre
forest representing averrage stands on the second-
growth shortleaf-loblolly pine types in northwest
Arkansas.

If a forest property blocked up in northwest Louisiana

wan average for the second growth mixed loblolly-shortleaf

pine type it would have a growing stock as pictured in Figure

20.. This is representative of 38 per cent of the forest land

in the unit. In the figure the growing stock groups are ar-

ranged along a base line representing a sample area of 40

acres. The base line also represents approximately the ages

of the stands on a 40-year rotation. The vertical scale is

in cords; so from the diagram it can be seen that uncut~~awlog

size stands average 17 cords to the acre; partly out sawlog

size stands average 10 cords; and under sawlog size stands

have 3 cords of timber. In its present state the forest aver-

ages 12 cords (10 units) to the acre, and the average yearly



increment is 65 cords (52 units), The diag Is drawn in

above the growing stock are the potential ontlines of the for-

eat if it were perfectly regulated at the uniform growth rates

of .75 cords (.6 units) and 1.12 cords (.9 units) per acre

per year. tnder extensive management the lower growth rate

ought to be easy to attain, since it represents possibilities

under only 1/2 stocking os average sitas. The potential aver-

age growth of 14 2 cords (.9 units) would require 3/4 stock-

ing according to yield figures given by the Forest Service in

Vise. Publication 050. This should be attained under inten-

site pulpwood forestry.

The diagram suggests that the growing stock could easi-

ly be built up by regulating the cut on a strict area base.*

In taking the volume from the most mature 1/40 of the area,

the out in the first year would 20 cords (16 units) (minus

reserve seed trees), or the equivalent of .5 cord (.4 units)

per aore. This is only 77 per cent of the current a 1I

growth; the rest would be added to the forest, Cuts could in-

crease slightly until about the 20th year, when the extensive

growing stock condition would be reached, Thereafter, under

extensive management the full 75 cords could be cut annually.

Under intensive management this volme could also be taken for

the next 20 years to the end of the rotation, by which time

the ull potentialities would be attained. Thinnings in 20

and 30 year old stands can be thought of as additions to the

out of mature timber and should more than offset voliaes

left in seed trees,



The financial status of the forest i a s rized at

different periods in Table 7, The sttnpage value used, $1.00

per unit or $.80 per cord, is a present figAe e&loulated on

a 25-mile truck haul and a mil price of $5.75 per unit

($4.60 per cord).

Table?

Estiuated Financial Statue from Pulpwood Forestry

$1.00per it stunpage.

1st year 20th year 40th year

Extens -Intens. Etens. Intons £ztens. jInten

An. Cut per
acro-units .4 .4 8 6 .6

Value @ $1.00
per unit 4.40 4.40 x.60 4.60 $,60

Lass Expenaes .20 .25 aZO .25 a20

An Not Return $.20 415 j 40 435 4,40 4.65

EttesiveIntensive

Present Value of Nture Yields 4% 48.40 $10.14

Low returns in early yeans while building up thegrw

ing stock, coupled with a low stWnpegs figure flon the 2b

mile distance, keep the present values of the property down

to amounts little, if any, above what it would ost, Average

costs would have to be within the indicated wlnes to return

interest at 4 per cent uder these conditions.



With better located properties the situation changes

considerably. Table 8 gIves the statu under the me con-

dit ions as before except that, because of a truck banl of

only 15 miles, the stupage return is $2400 per unit ($1,60

per cord) instead of *1,00,

Table B

Estimated Finasaial Status from Pulpwood Forestry -
$2.00 per Unit Stumpage

let year 20th year 40th year

tens.0SIntze tens Intens xtena. Iatens.

An. Cut per
Acre-units .4 .4 .6 .6 .6

Value t 42.00

per Unit $080 0$1.20 $120 $1.20 $1.80

Less Eenes .20 .25 .20 25 .20 .25

An. Not Return $.0 $.56 $1.00 0 .95 $100 $1.56
per acre

Etensie £ntenaive

Present Value of Fature Yields 4 21.32$

The two tables bring out the importance of good loca-

tion and good attapage prices* It is probable thAt the lands

could be acquired at prices well below their indicated values

ac calculated from these plans.

Integrated IManaement

Forest Survey data shows that the same average second

growth frest of the mixed pine type that was diagramed in

Figure 21 bas an avera e volure of 3,314 board feet by the
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International 1 / 4 0f log rule, and is growing at the annual

rate of 234 board feet per acre, This average volume and aver.

age growth, along with a good distribution of size claases,

would be sufficient for starting matagement under .a plan of

integrated forestry. The aim, however, would be to build the

growing stock up in density, in volume and in the sines of the

mature trees. This could be accomplished by cutting less than

the growth for a number oseats and by carefully selecting

the trees cut, so as to eliminate the slow growers and favor

the high quality material. Data from similar stands in near-

by Arkansas indicates that a "normalt farest can be easily

attained which carries 9,000 bd ft.. of sound pine and yielc

sawtimber at the rate of 300 bd. ft. per acre per year. In

addition, about 3 units of pulpwood could be taken- annually
tops of

per acre from thinnings and from the/sawtimber trees,

The management plan for the present stand -andor inte-

grated forestry might provides

1. Selective cutting on a 10-year euttiag ycle,

2. Cutting of only enough to improve the stand
and to pay expenses during the first cutting
cycle.

3. Cutting of only 80 per cent of the growth in
subsequent cycles until the stand attained
"normality."

The present indicated growth rats is 7 per cent per

annum. This will drop as the trees in the stand got largez

The indicated rate for the normal forest is $ per cent. In

the calculations in the Table below, 8 per cent is taken as

the rate in predicting returns during the first three cycles.



Aoording to the plan outlined, normality should be reached

in 7 cutting cytles, or in the space of one rotation. Stup-

age prices of $1 per unit fr pulpwood and $ per b d4, ft.

for sawtimber are used in getting financial returns in Table

9. The sawtimber price really should b expected to rise,

without any increase in general market prices, because of the

increased quality of the material produced under this system

of management.

Table 9

ields and Returns on One Acre under Selective Management

lstGe 2nd ale 3d ele Normal

Orignal Stand 3314 4. 5080 bd. 6880 bd. 9000 bd.
ft. ft. ft. ft.

Stand after out- 2814 5270 3790 6000
ting

Cut 500 + 1 t 1810 + £ Mu;h2090 + Za} 3000 i t 5
0r pulpwood

Vol. added to 45 520-
Growing stock

Total Growth in 2266 2610 3000
10 years

Annual Growth 227 261 300

An. Value added
to Growing St ock $.l8 $21 --

An. Value of out .20 *72 .84 &.20
Q $1 per unit .,10 .30 .. 92 .20 04 . l.50

Mb4 r M4. ftP.

Annual F&pensas * * .* 303

Annual Not Rat. 42 *41* 0

Exeept for the first 10 years, the results under this

plan are superior to those given in Table 7 where $1 per unit
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was the stumpage price fox pulpwood. Results from Table 8

would also be surpassed if similar price incrt>.;ses were as

signed to the yields under selective managemont* Thus the

eventual normal forest would net 4.80 per acre if stumpage

were increased to 22 per unit for pulpwood and :5 per 14 for

sawtimber whereas, from Table 8 , eventual yields under inten-

ive management for pulpwood alone were shown to net 4,55,

Though with the figures used here strict comparisons can

hardly be made, it would seem that diversified forestry is

the best course for the forest owmer if maximum returns are

the objective.

In the Naval Stores Region the prospect of gum yields

further favors a diversified plan, Pulpwood forests with

dense stocking and short rotations are not well suited to

turpentine cropping, but uncve-aged ielcction forests have

many trees that could well b. faced bofore they are thinned

out or out in the final harvest. Thu extent to which naval

stor s operations should be carried on in forests managed

primarily for :awtimber and pIulpwood is a point to be decided.

for each individual case. slitch soaked butt cuts with ingrown

bark, nails and gutters re often unsatisfactory for both

sawlogs. and pulp bolts, so that returns from the gum may not

sufficiently increase total income to justify the operation.
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Comparative costs show that the forests hold the key to

the satisfactory competitive position of the southern pulp

and paper industry. Ample and reist ively cheap pulpwood sup-

plies have, up to now, given the region a decisive advantage

over the older northern districts in the rapidly growing

kraft industry. About eighty-two percent of the nation's

sulphate capeoity is now located in the South. When and if

technical problems become sufficiently well solved to allow

commercial use of southern pines f or the large tonnage grades

of white papers, cheap pulpwood must again be the South's molt
force

potent f- eis in entering these markets.

Continued development and diversification mest, of course,

affect this very factor of advantage. Miounting pulpwood costs

under the stimulus of increased demand, can be expected in the

long run to result in diminished regional advantage. The speed

of the adjustment depends in large measure on the extent of the

present resources and the care with which they are handled.

The South must keep its forests productive in order to keep its

wood cost low.

Most impressive and significant of all the southern forest

statistics is the extent of the forest land and its known po-

tentialities. Present ,tands though apparently adequate for

immediate requirements are far below normal in stocking and

growth. This is particularly true in the Naval St ores Region

where pine utilization continues to exceed pine inaremeut.

Given some care these .same stbnds could be built to twice their



present volumes and could yield from growth alone a quan--

tity of wood far beyond the present requiement s of the reg-

ions wood industries.

Present low wood costs from volunteer second growth

stands reflect low charges for cutting, transportation, and

for stumpage. Of these items, stumpage may be expected to

rise the most in the future as demend increases and as carry-

ing charges and other forestry costs incurred become more di-

rectly recognized. Transportation charges tend to increase

as cutting moves further from the mill though they need not

vary with well located sustained yield operations. Possible

increases in cutting costs depend upon labor conditions.

Recognition of the industriL. stake in forestry has tak-

en several forms. Adoption of cutting rules by consuming mills

to insure restocking of all out-over lands has been a praise-

worthy achievement in self-discipline. This is being supple-

mented by educational ard promotional work on the part of var-

ious other public and privete agencies. In addition, most mills

in the South are apsembling forest properties of their = as

an insurance Eigqainst rapid rises in future wood costs.

Under proper conditions and efficient management pulpwood

produced from forestry ventures should exceed but little if any

the cost of that taken fr'a unmanaged stands. Increased yields

should compensbte for such extra costs as may be incurred. Sel-

ection of high quality land, well located with respect to the

mill and bearing stands with good distribution of size classes
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is a fundamental requisite to such an operation. Experience

and analysis indicates that with such properties intensive

management is superior to extensive plans, and that diversi-

fied forestry which aims at quality production of may prod-

ucts gives better returns than f orestry for pulpwood alone.

The selection of proper management policy must, of course,

rest upon an analysis of each particular case.
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LOCATION IN THE PULP AND PAPER INDUSTRY

The surprisingly rapid growth of the pulp and paper

industry in the South in the years since the depression has

attracted considerable public attention. Actually this

southward movement has been going on since 1911 and that

section already dominated the Kraft paper field by 1929.

Since 1936, however, new construction, completed or now under

way, has doubled the southern capacity and has called for

investments totalling about $65,000,000. Figure I shows the

location of the southern plants, both old and new. It is

evident that this expansion depends upon certain definite

locational advantages to the interested concerns, advantages

of great and enduring influence,for the. pulp and paper in-

dustry is one requiring heavy capital investments, and not

to be compared with its transient cousin, lumber.

The present movement has been compared to the south-

ward trek of the textile manufacturers, but the comparison

is hardly valid beyond the direction of flow for the two have

little in common in regard to locational requirements. In

fact, the movement itself is different. The paper indus-

try is merely expanding, not migrating. The new mills are

not at present replacing abandoned mills in the , but

instead represent additional capacity to take care of a con-

sumption increase which has always been a characteristic of

paper usage. The history of the industry has recorded other
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seemingly cyclic adjustments, the last being the Canadian

newsprint expansion in the mid-twenties.

Before going into the locational aspects of this

rather complicated industry, a little background informa-

tion is essential. That which is often called just the paper

industry is really three industries,existing in all possi-

ble combinations with each part complex in itself.

The basic raw material since about the 1880's has

been wood. About 85 per cent of all paper is now produced

from wood pulp, though the amount of raw or freshly prepared

wood pulp that is used constitutes only 50 - 60 per cent of

the total. The rest of the stock is pulped old papers,

originally mostly from wood pulp, rags, straw and other fib-

rous materials. Pulpwood production is then the first in-

dustry concerned in paper manufacture. Tree species vary

greatly in the ease with which their woods are pulped, and

in the characteristics they impart to the final product, so

that many species are not technically available for paper

use as yet. In general, the coniferous woods with their long

fibers have been most used although now some of the hardwoods

are becoming important. Light colored woods and woods whose

fibers are easily bleached are preferred.

The next step is to take the pulpwood and break it

down into a fibrous mass called wood pulp. It is accomplish-

ed in two fundamental ways: mechanically,by tearing the

fibers apart with a grindstone, and chemically, by dissolving
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the adhesive substances that bind the fibers together. The

mechanical method is the cheapest and gives the greatest

yields; but the quality is low and the fibers, torn by the

grinding, lack strength. Groundwood pulp is usually mixed

with some of the stronger chemical pulps in making such

papers as newsprint. There are three standard chemical pro-

cesses. The sulphite process uses an acid reagent,, and pro-

duces a strong, easily bleached pulp from such nonresinous

also
woods as spruce, fir and hemlock which are, incidentally,

most suitable for ground wood. The soda and sulphate pro-

cesses are alkaline in character, and produce strong pulps

from many species. The soda process is used primarily on

hardwoods, and the sulphate, on resinous pines. Sulphate

pulp can be bleached, but finds its most common use in brown

kraft wrapping paper and liner board.

The third division of the industry is paper manu-

facture. The raw material woodpulp from the processes out-

lined above is mixed in various proportions, and run thru

enormous machines which mat and press the fibers into paper.

Fourdrinier machines are made in many sizes and speeds. The

largest mass production units may be 300 feet long, weigh

2,000 tons, and be capable of forming sheets 20 feet wide

at rates up to 1300 feet per minute. They are unique in their

versatility. With slight changes they can be adjusted to pro-

duce a wide variety of grades and sizes. Altogether several

thousand grades are made by the industry.
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The pyramiding of the divisions of the industry, the

successive steps in which the product of one becomes the raw

material of the next creates an interesting situation with

regard# to locational economics. As might be expected, ver-

tical integration in so-called "self-contained" mills is

very common, but independent operations and other partial

combinations are also prevalent. This is evidenced in the

trade association structure within the industry. The divi-

sions are so distinct in their inherent spatial orientation

that they can best be treated separately.

Pulpwood Production

Pulpwood production is an extractive industry analo-

gous to mining if carried on in a destructive manner, as it

often has in the past; or to agriculture if carried on under

a system of sustained yield forest management. In either

case it is tied to the soil; trees can be cut only where they

grow. Under forestry, however, it loses the migratory char-

acteristic associated with depletion) and competes for its

location with alternative land uses.

Pulpwood operations begin with the cutting of the trees

in the woods into convenient dimensions, and end with the de-

livery of the cut products to the mill yard. In the East and

South trees are cut into bolts and piled in cords or pens.

The bolts may or may not be peeled, depending on the mill

requirements. In the Pacific Northwest the trees are larger,

so logs are the most common unit.
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Transportation to the mill by means of truck, rail,

barge or stream driving is the important item of cost for it

fixes the geographical limits of the operations. With given

market prices for pulpwood the stumpage, as the value of the

standing timber is termed, calculated as a residual after

the subtraction of operating costs will decrease with dis-

tance until the owner will eventually get nothing, and be un-

willing to sell. In the case of company owned tnimber or with

fixed minimum stumpage rates the increase in transportation

costs will eventually raise the wood cost at the mill to lev-

els at which the mill can no longer compete in the wood pulp

market with other better located producers.

Pulp cutting on a sustained yield basis, on the other

hand, is not subject to increasing transportation costs, and

with well located units close to the mill the savings in

thgese charges add to the forestry return, and stabilize the

cost of wood to the mill. The diagram of Fig. II shows this

advantage graphically.

Fig. II
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In connection with the expansion of the sulphate in-

dustry in the South the primary consideration has been the

availability of a vast cheap wood supply.' Table I, taken from

a recent Tariff Commission study, (1), shows, among other

things, the wide differences that exist in the costs of com-

parable woods between regions, particularly in the South and

Northwest as compared with the Lake States.

Table I

Average costs at producing mill of unbleached sulphite,
sulphate and mechanical pulp in slush form,

January - September 1935

Northe stern:Lake & Central: Southern: pac. Coast
Region : Region : Region : Region

CPCr :ton o Zoo* pow.d s.)
Sulphite

Wood $20.30 : $19.68 : : $10.91
Conversion 16.14 : 17.22 : 14.78

Total 36.44 : 36.90 : : 25.69
Sulphate

Wood : 14.87 : 6.71 : 7.93
Conversion : 19.31 : 14.64 : 15.26

Total : 34.20 : 21.35 23.19
Ground wood:

Wood 10.11 : 8.94 : 6.39
Conversion 8.27 : 12.27 : 11.83

Total 18.38 : 21.21 : 18.22

Factors entering into the regional differences are

cheaper stumpage, easier logging conditions and cheaper labor.

The following table shows the approximate manner in which

costs are apportioned in southern operations;

Cost Item Per cent of
Total Cost at Mill

Stumpage 20
Cutting 25
Hauling 45
Contractors

Margin 10
Total 100
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To some extent the real differences that exist after

accounting for transportation charges on the finished pro-

duct to the principal markets will tend toward a balance as

adjustments are made in competing regions. Already the com-

petition of pulp buyers is beginning to be felt in the South.

To this must also be added the competition of other wood-

using industries for the common supplies. The matter of

labor cost differences is mainly one of climate and ease of

cutting for, except on the Pacific Coast, wages of pulp cut-

ters are nowhere high. Northern and western operations,

particularly those.in remote sections, must provide camps,

and depend'upon seasonal outputs.

Transportation charges also account for large regional

differences since the ccessability of southern timber stands

mean lower costs as compared with the remote and the deplet-

ed forests of the North, and the difficult terr$&N of the

West.

The pulpwood production division is the big variant

of the whole pulp and paper industry. The production and

transport costs of wood not only affect the competitive posi-

tion of mills within regions, but also are the big factor in

inter-regional competition. The future holds promise of fur-

ther adjustments as forestry becomes more universally prac-

ticed.

Wood Pulp Manufacture

Wood pulp manufacture, like lumber, is definitely

oriented to its raw material source because of the importance
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of the transportation element, and the nature of the process.

In these and similar industries the ideal location is where

the sum of the transport costs on raw material and product

will be the minimum. The criteria are the relative weights

transported and the relative shipping rates that apply-.

Pulpwood is brought to the mill both with and without

bark, and also in various states of dryness,. so an exact

weight relationship can not be made. Table II, however,

shows in approximate form the weight loss that takes place

in the pulping proce sss.

Table -II

~-epresen-It. o aonverting wt. of wood? Wt 2e
ative cord of factor per ton of per tm
Species air-dry Cords per pulp of pulp

Process_ wood ton of pup
Pounds Tons Ts

Ground wood Spruse 2400 1 1.2
Sulphite Nemlock 2400 2 2.4 1

Sulphate So. Pine 3300 1.8 3.0 2.0
Soda .Asen 2200 1.8 2.0 1.0

r

Thus with chemical pulps the wood material used weighs from /

two to three times more than, pulp produced.

Woodpulp is transferred from pulp producing to pulp

consming equipment as slush, wet laps or dried pulp. The

slush form is utilised in integrated mills. Wet laps con-

taining 50 - 75 per cent water are shipped short distances.

Por long shipments, as with foreign imports, it is shipped

air-dry to about 10 per cent moisture. As with other manu- / -t

factures the product takes a higher freight rate than the

raw material.
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The importance of wood in the final cost of woodpulp

was shown in Table I. The conversion cost category is made

up of labor, fuel, power, and other materials and supplies.

Some of these items affect location in particular processes.

Power is of special importance in ground wood manufacture

where about 60 to 80 horsepower are required to grind a cord

of wood. Fuel at a rate of 1 ton of coal per ton of pulp

produced is an important item in chemical pulps, Labor is

an important cost item, but cheap labor is not an attraction

comparable to cheap wood and other materials and supplies.

The following are average hourly wage rates paid in pulp

mills:

Northeastern Region 48.8 cents
Lake and Central Region 46.8 "
Southern Region 9. * .
Pacific Region 51 "

According to the Tariff Commission study (1) from one fifth

to a quarter of the workers in the pulp industry are engaged

in machine shops and other activities not connected with the

pulping process. Of the remainder one quarter are classi-

fied as skilled and two fifths as semi-skilled.

A minor but oft recognized special factor in sulphate

plant location is the obnoxious odor associated with this

process, causing sulphate mills to be relegated to isolated

places.

Paper Production

The paper industry is another in which transportation

costs are the important locational forces. Production costs,

>wr
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including labor, which is largely of the skilled and semi-

skilled classes, do not vary much from place to place. Con-

trasted to pulp making, however, there is little weight lost

in the process beyond the moisture change, so that mills

using air-dry pulps tend-to be market oriented. The impor-

tant force here is the higher transportation rates *n fin-

ished paper as compared with woodpulp. When a mill is sup-

plying several scattered markets, however, the tavings in

transport costs on the product may not be great at any one

place; so that location at the material source nay be as

advantageous as at any one market or intermediate point.

Paper mills without pulp producing plants are locat-

ed principally in the Northeast, and Lake and Central regions,

and produce fine printing, writing, tissue and specialty

papers. Many of these so-Balled "converting mills" are old,

and originally produced their own pulp, but with the passing

of nearby wood supplies they now operate only as paper mills

for which their location in the now populous areas is well

suited. The extra service required with fine papers on small e

accounts is best rendered by these converting mills.

Though the United States produces one fifth of the

world's woodpulp yet it only satisfies 70 per sent of our

national wood pulp -requirements. The rest must be imported.

Since a good part of the imports from Canada go to affiliated

American mills, imports from Europe are especially important

in supplying the demands of paper manufacturers who do not



11

produce their own pulp. This is a locational factor favor-

ing seaboard mills for the extra cost of transfer and in-

terior shipments by rail is thus avoided.

An important requirement in paper manufacture from

a technical standpoint is the need for an enormous supply

of pure water. Including that used in pulp making about 350

tons of water are required per ton of paper produced, and

about 2500 tons of water capacity are needed for each ton of

manufacturing capacity.

Integrated Mills

So far the industry has been treated as if operated

in three independent divisions. Often, however, the opera-

tions are integrated in a vertical manner. The Tariff Com-

mission found (1) that over three fourths of the wood pulp

produced in the United States is converted into paper and

boards in plants integrated with the pulp producing mills.

United States paper and pulp producers also own about

14,000,000 acres of timberland. Horizontal integration is

common in the Northwest where low value logs an mill waste

provide raw material for pulp mills.

The physical combination of pulp and paper mills per-

mits the pulp to be used in the slush form instead of being

lapped or dried. The latter operations involve considerable

expense, but are necessary to reduce transportation costs

when pulp is shipped between separate mills. The economy of

integration is particularly great in the production of the

kinds of papers and boards made in large quantities from

p i
f.
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only one or two kinds of pulp, such as newsprint br

paper. Mills producing these grades are nearly all self-

contained.

Contrasted to the mass production mills are those

producing in smaller amounts and more variety. Here losa-.

tional integration is not so advantageous,and the divisions

of a single concern may be separated geographisally, allow-

ing the mill to better supply and service its market.

In integrated combinations the weight loss between

wood and paper had less importance than the equivalent loss

between wood and pulp in pulp manufacture because of the great-

er disparity in freight rates between material and product.

The disparity was modified in the ease of the most recent

southern mills by the selection in almost every case of sea-

port locations which allowed water shipments of the final

product. The sudden boom there reflects the efforts of son-

cerns to gain position in the few available ports. The map i

of Fig. I shows the distribution of new mills along the coast.

Pacific Coast mills are similarly located with respect to

shipping facilities.

In the case of certain grades of board where the raw

material is largely waste paper, integrated mills are locat-

ed in cities near both material and markets. The same is

true of the rag paper industry.

Investments in integrated mills vary from $20,000 to

$50,000 per ton of daily operating capacity, making the cost

df individual mills run into millions of dollars. Sush
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plants, requiring as they do long amortisation periods and

near capacity operation, must be assured of an adequate long

term competitive position. For this reason the ownership of

some timberlands is considered desirable as an insurance

against depletion and high competitive wood prices. Sound

sustained-yield forestry is as yet not generally practiced,

but the industry recognizes the value of such a policy, and

is in a position to greatly benefit from its application,

Since each mill seeks to control the wood supply im-

mediately surrounding it, there is a tendency for mill loca-

tions to be scattered. Figure I shows this very well. Inte-

grated mills find no advantages in loealization. Concentra-

tion can only mean competition for limited supplies.

The National Situation

Historically, the geographic expansion of the pulp

and paper industry has followed the changing distribution

of-an available forest resources. It has been a growing in-

dustry, however, not a transient one; and its movements have

been guided by many complicating technical and economie fac-

tors. Since the 1880's when wood pulp became important the

consumption of paper products in the United States has grown

from 500,000 to 14,000,000 tons; from 20 to 220 pounds per

capita. American manufacturers have been unable to keep up

with such a rapid growth, so that we now import one half of

our pulpwood requirements in the form of wood pulp, pulpwood

and finished paper.

y

f
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The industry started in the Northeast, spread to the

Lake and Central States, and then into Canada. More recent.

ly the development has been most rapid on the Pacific Coast

and in the South. As with. other industries associated with

natural resources, the changing distribution has been in-

fluenced by depletion, improvements in transportation and

technicological advances.

Depletion has been the cause for much of the movement.

It is reflected in the complete abandonment in some cases of

what are now poorly located pulp mills, in the transformation

of self-contained mills into converting mills in-the older

regions, in the regional price differentials for comparable

woods, in the greater transportation charges from the woods

to the mill in the- old regions, and in the capacities at

which pulp mills in the various regions are run. Figure III

shows the pulp mill capacities utilized in 1935. The deple-

A .l2ZF 7 >G eo/rer llAr o 2/ 6 Cr/&'

7 lf/ .e O .val /

2 _____________ Jiy Co~c

tion has in many cases been the result of agricultural
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expansion pushing into once forested regions, but a good deal

of it also, as in the upper parts of the Lake States, has

been caused by destructive cutting on the part of all wood-

using industries.

Improvements in transportation are important in mak-

ing resources available. The Panama Canal, for instance,

has enabled wood products from the forests of the Pacific

Northwest to compete in the eastern seaboard markets. Trucks,

tractors, and new and betterreads have reduced costs of

woods operations in all regions.

In the paper and pulp industry technology has had a

part in making available great forest areas by broadening

the species base. The vast southern pinery and the northern

jack pine plains were opened to the industry by the develop-

ment of the sulphate process for pulping resinous woods.

Present research is working on problems connected with mak-

ing newsprint and other white papers framthe same species.

Hardwoods in all regions are coming into more general use as

technical problems are solved. The industry on the Pacific

Coast will have available great volumes of sawmill and woods

waste when the pulping of Douglas fir is commercially perfect-

ed. These and many other of the industry's advances coming

out of the research laboratories are helping overcome loca-

tional problems presented by depletion and increased con-

sumptive demand.

As was mentioned before, since about 1926 the United

States has imported one half of its annual pulpwood require-



Table 3-, Possible future pulpwood requirements in rel-
at ion to consumption and damestic production in 1929

1 ( 
G

Class of pulp

Possible
future

require-
ments

c cords

P ulp-
wood
e quiva-
lent at

1929 con-
sumption.

M cords

F Domestic )
pulp-

wood
production

1929

T InIrease
of produo-
tion to
meet p0ss-
ible future
require-
ment$.

OlM 0wOrdwa

Mechanical 6,500 3,651 1,224 431
Sulphite 12,000 7,024 2,693 346
Sulphate 5,000 2,549' 1,685 197
Soda and other 1,500 973 793 89

All Processes 25,000 14,197 6,395 291

Table 4 - Possible contribution of forest regions to pros-
pective pulpwood requirements by processes of pulp manufacture.

For mechanical and
sulphite processes

For
sul-
phate
proc-
ess

I ~ I ~ .1~

Region

For.
news
print
paper

For otter
uses

Totall Total
Soft
wood

Hard
wood

For
Soda
and
semi-
chemi
cal
proc-
esses

500
250
400

50

I A Il I I I -I I - 4l -111 }1 - 41 . I

New England
Middle Atlantic
Lake
Central
South
Pacifio Coast
Rocky Mountain
Alaska

3,250
1,500
3,200

500
7,500
7,050

500
1,500

2,600
1,200
2,200

500
4,000
6,000

500
1,500

1,000
200
400

2,00
2,000

250
750

400
200
800

41000
4,000

250
750

1,200
800

1,000
500

1,000

150
50

600

~ 0
1,000

Total 2 6 0000I18,5-0 6,000 7,400| 4,500 5,000 1,500

- - I - m -3- I ~ ~ - I
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ments. Fifty per cent of the imports in 1936 were in the

form of newsprint paper, forty per cent as wood pulp and ten

per cent as pulpwood. The replacement of the foreign sup-

plies offers an enormous field for domestic expansion. In

1935 the Forest Service,in response to a Senate resolution,

investigated dependence on imports and the possibilities for

making the United States self-supporting in pulpwood, wood

pulp and paper, considering manufacturing processes and the

productive capacity of our forests. They found (2) that:

1. "The forests of the United States could supply

present pulp and paper requirements and that this

could be done with pulp and paper processes now in

use.

2. Expansion of the domestic pulp and paper industry

to provide for national self-sufficiency would have to

take place primarily in the South, and on the Pacific

Coast and to a minor extent in Alaska, rather than

in the northeastern and lake regions where it has,

until recently, been concentrated. This would involve

a substantial broadening of the base of the species

used, a trend already much in evidence."

In recognition of the need for taking care of the

future requirements as well as the present in any self-suf-

ficiency program, a future consumption of 24,000,000 tons

and a pulpwood requirement of 25,000,000 cords a year was es-

timated by the Service as a basis for planning. Tables III
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and IV show the distribution of the prospective requirements

between processes and regions as estimated in the study.

Self-sufficiency in present requirements would neces-

sitate a doubling of pulpwood production but only increasing

paper production about twenty per cent; future requirements

would necessitate increasing paper production two and one-

half times and quadrupling the output of pulpwood. Meeting

the prospective requirement would entail the adoption of

pulping processes now not far beyond the experimental stage,

and would require prosecution of a comprehensive forestry

program.

Table IV shows that the major task of replacing im-

ported newsprint and related pulps is assigned to the South

and West. As regards location, it is interesting to note

that the best .seaport locations in the South have already

been preempted by sulphate mills. This is bound to have some

effect on the ability of the newsprint industry to get a foot-

hold in the new region.

Though self-sufficiency may never be attained, an

enlarged plant capacity is indicated and locational problems

will ever be before the industry. The past has given a broad

and often painful experience in these problems, so it is like-

ly that future efforts will be carefully and efficiently.

pursued.
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Summary

Geographic movements in the pulp and paper industry

reflect growth not migration. The heavy investments re-

quired in plant expansion place emphasis on good location as

a basis for maintaining a long term competitive position.

Locational orientation varies within the industry de-

pending upon raw materials used, products produced and the

separation or integration of the various divisions.

Pulpwood production is an extractive industry definite-

ly tied to the soil. Forests may be hahdled as depleting

resources or as an agricultural crops Sound sustained yield

practice offers many advantages to the pulp and paper indus-

try.

Wood pulp manufacture is drawn to the source of its

primary material, wood, by the-transportation factor. The

important consideration here is the weight loss amounting to

about fifty per cent which occurs in the process.

Paper manufacture is inherently market oriented be-

cause of small weight loss, that occurs and the higher ship-

ping rates on the final product. Service items also enter

the picture.

Integration into self-contained mills is the common

situation, particularly in mills producing tonnage grades

where the advantages of combination are most marked.

In the past the growth and location of the industry

has been influenced by forest depletion, improvements in
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transport at ion, and t echn ologi cal advance.

In the future the replacement of foreign supplies by

increased domestic production offers a large field for ex-

pansion. Continued techn ological development and better

forest practice are needed to make this possible.
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