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I N T R O D U C T I O N

PURPOSE AND SCOPE

The Economic Base and Projections Appendix is one of the
five major components of the Columbia—North Pacific Framework Stud y.
The purpose of this appendix is to provide basic inputs for die

L evaluation of present and future needs for water and related land
resources and the formulotion of framework plans for the m an i o e m c - n t ,
use , and development of these resources. In addition , the report
provides a basis for evaluation of the impacts of  alternative
resource developments on economic activity. The major elements
of the study are as follows :

i)’ Inventory and analysis of economic a c t i v i t y  and popula-
tion in the study area , its linkage with related economic activity
exogenous to the region , and analysis of significant relationships
between economic activity and the quality and quantit y of available
natural resources , and

Projections of economic act ivitv and population in the
reg ion based upon specific assumptions of national economic growth
and the availability and quality of resources within and outside
the geographic area of concern .

The Columbia—North Pacifti c Region , as defined for purposes
of this water resource stud y, occu~~ es about 274 ,000 square miles
of the northwestern corner of the co~ terminous United States ,
commonl y known as the Pacific Nortlìwest. The region includes all
of the Columbia River Basin in the United States , those basins in
Oregon and Washington draining into the Pacific Ocean , the Straits
of Georg ia or Juan de Fuca within Washington , and that part of the

• Great Basin lying in Oregon. Some 39 ,500 square miles of the upper
Columbia River drainage lie in Canada and are not included in the
st u dy a rea .

The reg ion  encompasses  a l l  of the  S t a t e  of W a s h i n g t o n , most of
O r e g o n  and Idah o , that part of Montana west of the Continental Divide ,
and portions of Utah , Wyoming, arid Nevada that are drained by tribu-
taries of the Columbi a River. Th e area amounts to almost 8 percent
of the conterminous United States. Of the 20 regions slated for
study under the Water Resources Planning A ct , it is the third
largest , being exceeded onl y by the Mi ssouri and Arkansas—White—Red .

On the east , the area is bounded by the Continent al Divide
of the Rocky Mountains , on the north by the Canadian border , and on
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the west by the P a c i f i c  Ocean . I ts  southern  boundary  i s  the
southern rim of the Snake River Basin and the Oregon State line ,
except the Oregon portion of the Goose Lake , Klamath , and Smith
River drainages which are excluded .

The boundaries for the Economic Base Stud y, together with
the hydrologic subregion boundar ies , are shown in f i g u r e  1. The
economic study area is comprised of 126 coun t ies  located in Idaho ,
Oregon , Wash ington, Western Montana , and Wyoming . These counties
have been divided into  12 subreg ions , which app rox ima te  the  hydro-
log ical subreg ions for  s tud y purposes .  There is , t h e r e f o r e , no
major economic s ign i f i cance  to the subregion de l i nea t i ons .  1)ata
and informat ion  u t i l i z ed  in the  economic base study, as well as
projected da ta , are based on county da ta , unless o the rwi se
specified.

RELATIONSHIP TO OTHER PARTS OF THE FRAMEWORK STUDY

Appendix VI , Economic Base and Projec t ions , is one of t h ree
basic appendices used in prepar ing  the nine f u n c t i o n a l  appendices ,
the comprehensive f ramework  plan , and the  main r e p o r t s .  The o t h e r
two basic appendices are Land and Mineral Resources , and Wa ter
Resources .

The economic base stud y provides  a basis fo r  the appraisal
of current and long—term problems and aids in assessing the  need
for water and related land resources. The study provides data
con cern ing pas t and present economic activity in the region and
subregions , and projections of population growth and economic
development for the years 1980 , 2000 , and 2020. These economic
and demograph ic projections will be t ranslated into the demands
and/or  needs fo r  water  and re la ted land resources .  The t r a n s l a t i o n
into needs is being accomplished in the  nine f u n c t i o n a l  append ice s .
Consequently , the economic base study ,  the other two basic
append ices , and the nine functional appendices will prov ide the
inputs fo r  the fo rmula t ion  of f ramework  p lans tha t  w i l l  serve as a
broad guide fo r  the management , use , and development  of t h e
reg ion ’s water and related land resources to meet short and
long— term needs.

ME THODS OF ANALYSIS

Much of the anal ysis  and p r o j e c t i o n s  incorpora ted  in t h i s
stud y has been prepared by the O f f i c e  of Business Economics  of t he
Department of Commerce and the Economic Research Service and
Forest Service of the Department of Agriculture in accordance with -

an agreemen t exe cut ed by the Water Resources Council.
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However , other agencies participating in the study have mad e
substantial contributions to the study, utilizing , to the
extent possible , the numerous economic studies which are
underway or comp leted by the various private , state , and
federal agencies and institutions (especially the Bonneville
Power Adminis t ra t ion  Economic Base Stud y ) .  Descr i p t ion  of
the methods of analysis used in various portions of the study
is included in later sections of this report.

Generally, the projections for the Columbia—North Pacific
Reg ion and subreg ions were developed as part of a national
study which made national projections which were then dis—
aggregated into small area projections. 1/ The regional pro-
j ec t ions  were developed by f i r s t p ro j ec t i ng  income and emp loy-
ment , and then popula t ion , as fo l lows :

1. Income and emp loyment :  The count ry  was divided in to
167 economic areas consis t ing of urban centers  and thei r
sur round ing  areas . His to r i ca l  series of income and emp loyment
were developed fo r  these areas f rom county  d a t a .  The components
of income and employment for each of these areas were then
expressed as percents of the corresponding national total , and
historical trends in these percentage shares were analyz ed
and projected . These component projections were compared and
adjustments were made as necessary , then they were app l ied
to the national projections which had been independently
developed to arrive at economic area projections. The economic
area projections were then apportioned among their constituent
counties and regrouped to obtain projections for water resource
areas (subregions).

2. P o p u l a t i o n :  Economic area popu l a t i on  was assumed to
be a function of area emp loyment plus an adjustment to take
into account the fact that selected areas attract an especially
large number of retired persons. Historical pop u la tion/ emp loy-
ment ratios for each area were adjusted for full employment
conditions and trends in these ratios were projected to approach
tIi~ projected national average ratio. App lication of these
ratios to area emp loyment projections together with the adjust-
ment for migration of retirees yielded economic area population
projections which were then re—allocated to water resource
areas as for income and emp loyment.

1/ A detailed descri pt ion of th~ metho lolog ical procedures
and assumptions in the National—Regional projections
program can be found in the following publications:
( 6 4 ) ,  ( 6 7 ) ,  ( 7 4 ) .
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ASSUMPTIONS

Certain assumptions regarding the probable direction
and levels of national economic growth must necessarily be
adopted for general guidance in any set of projections .
These anticipated trends and conditions set the broad frame-
work of economic development potential of sub—national areas .
While all assumptions may not be fully realized , the specific
identification of these constraints will permit adjustments
to be made as conditions change.

The population and economy of the nation will continue
to grow during the projection period. National population
totals used are from the Series C projections published by
the Bureau of the Census in Projections of the Population of
the United States by Age and Sex: 1964 to 1985 with Extensions
to 2010, Population Estimates Series P—25, No. 286, July 1964.
The 2010 figures in this publication were extended to 2020
in accordance with the projected average rate of growth f r o r ~
1960 to 2010.

Nationwide labor force figures were calculated by app lying
to projected population the labor force partici pation rates.
Total labor force is assumed to increase at a rate of 1.4
percent as compared to a population rise of 1.3 percent.

National totals of all—industry emp loyment were derived
from the labor force projections by assuming a four percent
rate of unemployment in the target years.

Total gross national product was derived as the product
of projected employment and projected productivity per man.
The derived rate of growth in gross national product over
the span 1965 to 2020 is four percent per year. Hours worked
per person in the private economy are assumed to decline from
an average of 2020 in year 1965 to 1749 in 2020.

National personal income was derived from the projected
gross national product on the basis of past trends in the
relationship between the two .

National totals of employmen t and of personal income
by industry were derived from the projected totals of gross
national product and persona l income on the basis of 1947— 63
trends of productivity, industrial structure of national
output , and composition of income . These were allocated by
indus t ry to the regions and from them was derived ragional
population .

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~~~~~~~~~~~~~~~~~~~~~~~~~~~
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The explicit assumptions are:

1. Sufficient quantities of water of acceptable quality
will be available by t imel y development to avoid being a
constraint to economic growth.

2. The Federal Government , as a matter of national policy ,
will activel y support programs designed to stimulate economic
growth.

3. There will be no general war or any appreciable
cessation of the cold war throug hout the period to 1980.
Expenditures on national security will continue to account for
approximately 10 percent of gross national product.

4. There will be a continued relaxation of trade tariffs
and quotas accompanied by an expansion in international commerce.

Table 1 contains the summary national totals used in
developing the industrial breakdowns required for the regional
disaggregat ions

A comparison of the economic projections developed for this
appendix with respect to assumptions and methodology are compared
with the two Type 2 studies conducted in the Puget Sound and
Willamette Subregions in an Addendum starting on page 183. In
addition to detailed discussions concerning the assumptions and
methodology of each study, the Addendum shows projected differences
for total emp loyment , population , and per cap ita incomes.
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C H A R A C T E R I S T I C S  O F  P O P U L A T I O N

A N D  T H E  E C U  N O > I Y

POPULAT I ON

Total

The C o l u m b i a — N o r t h  P a c i f i c  Reg ion  had a t o t a l  p o p u l a t i o n
of s l i gh t l y over 5 , 426 , 000 in 1960 ( t a b l e  2 ) .  th i s  was an
increase  of more than  5f~ percent over the 1940 popu~ at i o n .
However , the rate of growth was not uniform throughout the
time period. Between 1940 and 1950 the popu 1~~tion increased
by 33 percent , but growth ~~ dS only 18 pe r ce n t be tween 19 50
and 1960. These figures compare with national rates of growth
of 14 percent for the first decade and 19 percent for the
second. These relationshi ps are illustrated in figure 2.
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FIGURE 2.  Index of P o p u l a t i o n  G r o w t h , U n i ted S t a t e s
and Columbia—North Pacific Region .
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Although a rate 01 g r o w t h  si ig h t l v  1 ~-~-s than the not joinil
- • average was the g n L - r I l  condition for t ia-  Columbia—North Pacific

Reg ion from 1950 to l 6 0 , th ere w er e  two i-:- :ceptions. SL1l r~ gions
2 and 11 both e:- :pt-rienced larger per a-n t age inc r~-a~ t he t li ~-
nat ional averace - i he Increase in  s u h r ~-g i on  11 (P u g t -t  ~ O ( Uf l i )
is t y p ica l  of t h e  p op u l a t i o n  trends f o r  such i n d u s t r i a l  c € - I U t e r—  -

Subreg ion  2 is a d i f f ~- ren t  situation. I t  is p r i m a r i l y  a r u r a l
a rea  c o n t ai n i n c  r e la t i v e l y  s m a l l  a g r i c u l t u r a l  c~~r r m u n i t i e s .

t is areas such as tlie st- that gene ral l v  have f l u  -~. t - p  n a
proportionatel y with national increas -s in population. }h-w~ ver ,
the whole subregion experienced a 23 percent incre a—e in
population between 1950 and 1960. The i nL r~-a~ e w i ’ )  not IInifo r :-~
throughout the subreg ion. That part of the subregion contained
in the Columbia gasin i r r ig a t i o n  development project exp e ri L- n c&d
a 114 p e r c e n t  i n c rea s e  ( 7 7 ) .  The remainder of the subreg ion
had a net decrease in p o p u l a t i o n .

The distribution of population within t i l t -  reg ion by urba n ,
rural , and rural non—farm t-l assificat ions a~ clo sely followed
the national pattern . The trend has gent-roll been an increase
in urban , a (IL -crease in rural—far m , and on the avt -r ace , a
r e l a t i v e ly  s t a b le  ru ra l  n o n — f a r m  p o p u l a t i o n .  Compar i sons  of
these t r en d s  ir e  i 1 l u s t  r a t e d  in f i g u r e  3. Detail ed dot a on
p o p u l a t i o n  c r i a r a c t e r i  st  i c s  of t h e  r eg i o n  a re  c o n t a i n e d  in
t a b l e  3. A p p r o x i m a t e ly  6 1 p e r c e n t  of the population in the
r eg i on i s  c o n cen t r a t e d  ‘ ;t - st  of t h e  Cascades  ( f i g u r e  4 ) .

-
C 5

URB AN

~~ 25- —— — — —— RURAL NONFARM
I- -

- C - N P

~ 1 RURAL FARM

940 1950 960

Fi gure 3. Percent Urban , Rural Non -Far m and Rural Farm of
Total Populat ion , United States and Columbia-
North Pac i f i c  Region.
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Standard Metropolitan Statistical Areas

In 1940, about 44 percent of the population of the reg ion
lived in metropolitan areas denoted by the Bureau of the Census
as Standard Metropolitan Statistical Areas (SMSA ’s). By
1960, the proportion of the regional population livin g within
SMSA ’s had increased to nearly 50 percent. A comparison of
rates of growth shows the SMSA’s to be growing considerabl y
faster than the remainder of the region .

As was reported earlier , the total region experienced a
33 percent increase in population between 1940 and 1950.
Breaking this down , the SMSA ’s had an increase of nearl y 44
percent for the same period while the increase in the remainder
of the region was about 25 percent. These relative positions
held th rough the following decade but with lower rates for the
SMSA ’s, the remainder of the region , and for the reg ion in
total. Detailed statistics are presented in table 4.

ECONOMY

There were 1.98 million persons e m p l o y e d  in the  reg ion  in
1960. This compares with 1.73 million in 1950 and 1.19 million
in 1940. The level of emp loyment was quite stable , amounting
to slightly over one—third of t i l e  population in each instance.
The regional emp loyment level followed a pattern very close to
that of the nation during this period . Figure 5 compares
emp loyment growth rates of the region and nation . The stabilit y
exhibited in the general level of employment has not been
present in some industries .

Manufacturing w i t h i n  t i le  reg ion  has shown a l a r g e
increase in emp loyment  f rom about  230 ,000 in 1940 to  about
4 4 7 ,000 in 1 )60. Retail trade has increased  f r l — m  184 ,000
in 1940 to  309 , 04( 1 in 1960. P r o f e s s i o n a l  services  have more
than doubled during this period . -\gricult ure , on the I-t her
hand , has decreased from about 221 ,000 in 1940 t o  156 ,000
in 1960 with the hulk of the decrease taking p lace betwt-en
1950 and 1960. The decrease in agricultural emp loyment has
been caused in part by increased mechanization and improved
farming methods resultin g in less demand for farm labor.
Figure (C illustrates employment trends for some selected
major industries. Tables 5, 6~ and 7 present detailed emp l oy-
ment statistics by subr eg ion. .:
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FIGURE 5. Employment Growth , United States and Columbia—
North Pacific Region .

Personal Income and Earnings
.1

In 1962, the major sources of income in the reg ion
were wages and salaries (65 percent), proprietors (13 percent),
property (13 percent), transfer payments (six percent) , and

U 
other (three percent). Manufacturing Is the ma lor sou rLe If
income in the f o r m  of wages and salaries , with gov e r n m e n t ,
services , and trade also important. Total pe rsonal  in ~ ome

in the region increased from S4 .6 billion in 1940, to $13
billion in 1962 , as measured in constant 1958 dollars.
This amounted to  an increase of 180 percent over tile period
compared with a n a t i o n a l  i n c re a se  of 144 pt- r ent , the di tlt -r —
ence being due l a r g e ly  to  more rapid population c r n w t i l .

Per cap ita income in the rt-g ion has :omp trt-d f avorably
with the national ~o.-er igc. Regional per cap ita income
exceeded the n a t  ion il level each of the census years 1540 ,

18
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1950 , and 1960. However , since 1950 the rate of i n C I rc - o .-,c in
per capita income for th e region has b e e n  lower than for the
nation. Although the regional per cap i t a  income has been
r e l at i v e ly hi gh , there  has been considerable disparit y anon~
the subreg ions.

In 1940, Subregion 4, the Upper Snake River Area , had
a per capita income of only $906 while that of t h e Puget
Sound Area , Subregion 11, was some 72 percent hi Jie r at
$1 ,574. These same subreg ions also represented the two
extremes in 1962 , but the difference between tIic:-I was less.
Table 8 presents statistics on personal income and per
capita income for the subreg ions , the reg ion , and the nation.
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F O R E S T R Y  I N  T H E  R E G I O N ’ S E C O N I ) M Y

I NI Ri DLC1 I ( i N

Fo r est  p r o d u c t s  ma n u f a c t u r ed i n the Columbi — N 1 C r t I I  Paci i ic
Region contribute significantl y t the Nation ’s t i i - d le r  economy .

I n c r l - C i s i n g  n a t i o n a l  and wor ld  demand fo r  wood a S - C u r -  s t h a t  the
r eg ion ’s p r o d u c t i o n  w i l l  be limited onl y by the eeonom icd lv CI~~~1 1 1—
able supp ly of t imbe r  . The f u t u r e  l ev e  1 ~ ot t i r I h U -  r ha r e C —  t oh i ch
would be required by the proje cted industri al Cl e -- U - 1 I 4 l - c-eflt , ar e
based on the  a s s u m p t i o n  t h a t  f o r e s t  l andowner s , h o t  h public iflIl
p r i v a t e , would  c o n t i n u e  to in c r l - a - 3 - e t h e i r I cv e st:-- i-nts in -it - s t  rv  -

Projected industrial wood consumption b as e d  on this t i l l 1  r h a r v e s t
w i l l  be r ea l i zed  onl y if p r e s en t  trends in f o r C - s t  land loss - - n i  i nue
in the  f u t u r e  and if  logging  and indu str i al technology arC - iirther
developed . The volume of sawtimber i n v e n t o r . - w i l l  U U ’n t l n u C - t o
dec l ine  as young t r e e s  rep l ace o I C l — ~~rC C n t h  t imber , w h i le  co n c u r r e n t  l v
the re  wi l l  be an increase  in f o r e s t  g rowth  r a t e s . ( 1 on - i n ~ rhi t i o n i l
demand will alter the forest product mix ; the paper and allied
products industry will become the dominant consume r o~ wood f i h ’ .-r
by the year 2020 .

N a t i o n a l  and reg ional  pro j l-ctions of the d I -m a n d  for wood
products and the a v a i l a b l e  supp l y of forest resources were developed
from several studies (22)(64) (66) (78).

The following statistical data and m o s t  of the narrative were
developed f r o m  Wal l ’ s 1969 r e p o r t  (78) . A d d i t i o n a l  d e t a i l , i n c l u d i n g
state breakdown of subregional information , is presented in t h i s
publication.

THE TIMBER RESOURCE

Fores t s  cover 85.8 million acres or nearly 50 erc& -nt of
the total land area in the Columbia—North Pacific Region . Of this
area , 70.4 million acres are classed as c om m e r c i a l  f o r e s t  land ,
supportin(~ over 1 trillion hoard feet of standing timber. This
amounts t o  14 percent of the ~ 0)~~j~~fl~~g c o m m e r c i a l  f o r l - s t  a r C - a  and
41 percent of its 011-timber volume .
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Of the 15.4 million acres classed as noncommercial forest
land , 5.1 million acres are of commercial character but are
in areas reserved for use as National Parks ; wild , wilderness
and primitive areas ; and other Federal , state , county, and
m u n i c i pal  reserves . The remaining 10.3 million acres of non-
commercial forest lands are u n s u i t a b l e  f o r  growing commercia l
timber crops because of their low productivit y or other factors .

Th e principal commercial species are the conifers ,
Doug l a s — f i r , t h e  p ines , t rue  f i r s , h e m l o c k , spruce , cedar  and
larch . The princi pal hardwoods of commercial value are the
cot tonwood , alder , maple  and oak.

The National Forests make up the largest forest land
ownership in the region , with 51 percent (36 million acres)
of commercial area. Private ownerships are next , with 34
pe rcen t  (24 mi l l ion  a c r e s ) .  S t a t e  ownershi ps accoun t fo r  six
percent (4 million acres), public domain and O&C with fout
percent (2.9 million acres), and Indian lands with three percent
(2.4 million acres). Miscellaneous other public ownerships
account for the remaining one percent. The detail of this
ownership is presented in the Forest Land Section of Appendix IV ,
Land and Minera l Resources.

The Columbia—North Pacific Region contains an estimated net
sawtimber volume of 1,046 billion board feet (table 9). This
is over 40 percent of the nation ’s total sawtimber inventor\- ,
and almost half its softwood volume . Live , sound trees account
for 97 percent of this volume ; the remaining three percent is
in sound and salvable dead trees .

Public owners account for 71 percent of the sawtimber
volume and the National Forests account for three—fourths of
this (table 10). The remain ing 29 percent is in private

• 
- ownership with forest industries owning about two—thirds of it.

Four species groups make up 79 percent of t h e  total saw—
timber volume in the region. These are Douglas—fir (44 percent),

• western hemlock (14 percent), the true firs (12 percent), and
ponderosa and Jeffrey pine (nine percent).

Ab out 41 percent of the sawtimber inventory is over 29
inches in diameter at breast height. The larges t sawtimber is
generally concentrated in western Oregon and western Washington ,
althoug h the ponderosa pine area also has s u b s t a n ti a l  VOIliOC S of
l a r g e  t i m b e r .  iv er  th e  years , the average size of the s aw—
timber inventory has been declining with t h e  continued harvest
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Table 9 — Area of Commerc ial Fores t Land and Vol ume of Saw-
timber in the Columbia—North Pacific Region and Subregions , 1966

Commerc ial -
~, 

Av erag e Vol ume
Subregion Forest Land! ! Volume ~~

— 
— 

per Acre
Thousand Mi l l ion

— 

Acres Percent Bd. ft. Percent Bd. ft.

1 15,759 22 115,802 11 7 ,359
2 4,547 6 37 , 266 3 7 , 635
3 1,273 2 29 ,168 3 17 ,731
4 2 , 515 4 15 , 684 2 7 , 049
5 2 , 819 4 34 ,498 3 9 , 382
6 10 , 257 15 74 , 557 7 8 , 395
7 6,516 9 61 ,964 6 10,488
8 2,474 4 96,571 9 27 ,319
9 4,961 7 168,542 16 28,591
10 12 ,834 18 260,365 25 25 ,493
11 5 ,004 7 134,589 13 22 ,169

C 12 1, 409 2 16 ,709 2 10 ,575

C—NP 70,368 100 1,045 ,715 100 14,886

1/ Pacific :corthwest and Intermountain Forest and Range Experiment
S t a t i o n  c o u n ty  d a t a  a d j u s t e d  to h y d r o l o g i c  subreg ions.

2/ I n t e r n a t i o n a l  1/4 inch Ru le .

Table 10 — Sawtimber Volume by Ownershi p Class ,
C o l u m b i a — N o r t h  P a c i f i c  Reg ion , 1966

Sawtirnber Volume
Ownersh ip  Class  ( M i l l i o n  board  fee t )I ”  P e r c e n t

N a t i o n a l  Fores t  565 , 823 54

Other Public l76 ,8h8 17

Total Public 742 ,hil l 71

Pr ivate 303 ,024 29

! U o t a l , U \ l l  O~~~ers 1,045 ,715 100

1/ International 1/4 inch Rule. 
-—

Sou rce:  W a l l  , Brian R. , Projected Development s i~I t i i i -  T i m b e r
E c U ln irIl y of t he  Co I i i m b i a — N o r t h i  PCI C I I I  P’.-g ion , [SDI\
Fe ri - s t Serv ~ c~ , P u -  i f  i c Northwest f i ~~i i - ~~~t C. Rangl- l T x l ° C- r  i m o n t
Stat ion , Port l and , Oregon , F e br u a r ~- 1 U I h U 4 .

27

Th10 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
0 - -

-0--



- 

-0--—--—— 

~~~~~

---

of the  old growth. New manufacturing technology in both primary
and secondary manufacturing has been developing as the timber
harvest of small—size trees has been increasing . This trend
toward smaller log utilization will continue in the f u t u r e ,
and will tend to reduce the present differences in tree size
across the region. At the present time , a wide d i f f e r en tial
in size of trees s t i l l  exis ts .  For ins tance , the proportion of
the  number of trees under 20 inches d .b .h .  ranges f rom 18
percent  in western Oregon to 67 percen t  in wes tern  Montana.

In 1962 , the net growth  of the sawt imber  in the region
amounted to 11.4 bi l l ion board f e e t , or 20 percent  of the nation ’s
sawtimber  growth ( table  11). Western Washington accounted for
43 percen t  of the  reg ion ’s net  annual growth , reflecting the
presence of t h r i f t y  second—growth  stands , good s i te , and
favorable stocking . The net growth in other areas is lower
in part due to poorer sites and due to a greater proportion
of old—growth stands . In all areas forest management
increase timber yields through augmented investments in r -orC-
intensive forest management practices .

Table 11 — Net Annual Growth of Growing Stock and San-timb er
on Commercial Fores t Land in the Columbia -Nor th

Pacific Region , by State Area . 1902 1/

- - 
Are a  

______ 
Sawt imb er  Growin_~~~~~~~ck

Total Total
Mil l ion  Bd. Ft. Million Cu. Ft.

Bd. Ft .V p~L~~~re Cu. Ft. p~~~~Acr e

Western Oregon 2 , 700 196 595 42
W e s t e r n  Washing ton  4 , 920 484 1, 137 105
Eastern Oregon 955 84 270 25
Eastern  W ash ing ton  997 119 304 (5
N o r t h e r n  Idaho 707 108 169 20
S o u t h e r n  Idaho 505 70 114 15
W e s t e r n  Montana  647 62 10 (1 15

Total 11 ,4 3 1 l58~ ’ 2 ,758

I / I n c  1 i ides  all of Washington , Oregon. I d a h o , and western

~-~o n t l i n a  and is based on data in “Timber Trends in the Unit l-J
Stat C s’ .

2/ I n t e r n a t i o n a l  1/4 inch Rule.
3/ hi- ighted average.
SUui rc C - :  W a l l , Brian R. , P r o j e c t e d  D e v e l o p m e n t s  of t O1 - Timber

Economy of t h e Co I umb ia—North Pac i f ic RI-gil-I ’-. FSD3\
Fi~ri -st Ser~- ict - , Pacific N o r t h w e s t  F o r e s t  & R a n g e
Experiment 0 tat ion , b’ 1’ rt land , Ori - gon . Febru irv 1 1) 119.
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THE PRESENT FORESTRY INDUSTRY

In 1869, about 218 million board feet (International 1/4
inch Rule) of logs were harvested in the Columbia—North Pacific
Region . By 1899 , 2.5 billion board feet of timber were harvested.
Between 1899 and 1929 the region ’s forest economy went through
its greatest period of expansion and the timber cut supporting
the  i ndus t r i a l  capaci ty  increased about  500 percent  to 15
billion board feet. During the depression the region ’s timber
harvest decl ined wi th  the drop in na t ional  demand , bu t  dur ing
Wor ld  War II  production increased . In recent years , the timber
harvest has continued to increase hut at a slower r a t e .  During
the per iod  1952 t h r o u g h  1964 , production increased from 18.4
to 21.0 billion board feet (table 12).

Table 12 — Annual Log Production , Columbia—North Pacific Region
and Subregions , 1952, 1956 , 1962 and 196 4

Subregion 1952 1956 1962 1964
(Thousand board feet) 1/

1 1, 182 , 636 1, 834 , 549 1, 702 , 565 1, 882 , 016
2 318,126 425 ,080 446 ,934 523 ,089
3 175 , 509 171 , 677 302 , 800 381 , 675
4 2o ,464 48,728 45,555 73 ,905
5 222 ,355 386 ,724  402 ,593 482 ,790
6 743 ,706 1,055 ,742 935 ,079 1,005 ,637
7 898 ,970 1,141 ,542 955,746 1,001 ,185
8 1,481 ,105 1, 986 , 809 1, 933 , 165 2 , 384 , 23 1
9 4 ,007 ,062 3 , 313 ,92 7  3 , 652 , 629 3 , 695 , 742

10 7 , 026 , 620 6 , 707 , 254  5 , 507 , 301 6 . 311 , 451
11 2 ,144,332 2 ,298 ,433 2 ,169 ,303 2 ,784 ,339
12 156 , 306 314 , 383 2 32 , 368 339 , 05~

(1—N P 18 , 377 , 191 19 , 684 , 949 18 , 2 80 .099 20 , 965 , 139

1/  Int t -rna tional 1/4 inch R u l e .
S o u r e e  : R. i  I i  , B r i a n  B .  , Pro 1t~ctt- d l i i -velopment s of tOe I im h 1 -r

l- . conomv of the  C o l u m b i a — N o r t h  P a c i  I Ic Reg ion, S l i . \ , -rt st
Ser ~- i ~ - t- , Pac I L i e  N o r t h w e s t  F l - r I - s t  .S R a n c o  E x p er  11C C-n t

i - n , Portl and , i h e i r ii , F 1 - h r u a r \ -  10I, u i .

Hit l U t l i l t  F I I l d i i s  t r\

Lumber  is t h e  r t -g h i ~~I1 ‘s ma j i r  i - r i - s t  p r o d u c t .  P r & - i h l i c t  i i ’t)
ol  l u m b e r  in c r e a s l -d  g r i l l  I v  up t o  ~~~~ dt-el m e d  d u r i ng  t h e
1 130 ’ s . and t h en  r t -c o v t - r t -d by l i i i -  1S +ii ’s. S i n i  i- l l ~~l i , l u m b e r
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production has fluctuated between 12 and 15 billion board
f e e t , and in 1965 near l y 15 b i l l ion  board feet of lumber were
produced by 925 sawmills (table 13 and table 14).

The Douglas—fir area is the leading lumber—producing zone
in the region with about 8.6 billion board feet of production
in 1966. Both lumber production and the number of sawmills
have been declining in western Oregon and western Washington.
Between 1950 and 1966 lumber production declined 14 percent ,
and during the 1956—64 period the number of sawmills declined
38 percent in western Oregon and 37 percent in western
Washington.

The inland sawmills , east of the Cascade Range , have been
increasing their total production. Their share of the region ’s
lumber production has increased from 25 percent in 1950 to 38
percent in 1965. Eastern Washington ’s lumber output has been
gr owing mor e rap idly than most other areas in the western
United States ; in 1950 eastern Washington had a lumber production
of 668 million board feet and by 1965 it has increased to 1.2
billion board feet. A recent study of eastern Washington
showed that the number of sawmills has been declining there
desp ite increasing lumber production (82). In 1953 there were
296 mil ls  and by 1963 the  number  had dropped to only 77 .  I t
is estimated that in 1967 there were only 66 mills remaining
in eastern Washington. In general , the smal les t  sawmi l l s  a re
the ones which have disappeared.

Between 1950 and 1002 lumber production increased 26 percent
in eastern Oregon , but the number of sawmills dropped fri-rn 70
to 30. In t he  business  expansion p e r i o d  1961 t h r ~- i i c h  1967 , H i t -

number of sawmills increased f r o m  30 to 50 m i l l s  and l i mb e r
p r o d u c t i o n  has been i n c r e a s i n g .

In ~daho and western Montana lumber production ha~ b e e n
gen eral ly increasing since t h e  early 1950’s, but t h e  n u m b e r
of sawmil ls  has been d e c l i n i n g .  In  1950 Id aho had 311 sawm i l ls
in opera t ion  and by 1962 t l i t - r e  wI - r i -  on l r -  193 m i l l s  r em a i n i n g .
In all  of Montana  t h e r e  wer e  333 m i l l s  o p e r a t i n g  in 1956 , O u t
onl y 209 remained in 1962 (87) . Re s t e r n ~ on t a n a  has had the
g r e a t e s t  growth )  (up 122 p e r c t - I I L )  in  l i i r r r l ’ & r  p r o d u c t i o n  in t ~e
C o l u m b i a — N o r t h  P a c i f i c  Reg ion  d u r i n g  t u C e  l 9 50_ l i” o2  p e r i o d ,
w h i l e  in Idaho p r o d u c t i o n  i n c r e a s i - d t h e  l e a s t  (17 p i  r - t - n t  )

The P lywood  I n d u s t ry

The Columb i a — N o r t h  P i c i f  I c  R i -g ion  has  hI -en t h e  1 i - a i l i n g
pl ywood supp l i~ -r in  t h e  n a t i o n  s i n c e  D o u g l a s - - f i r  p Ivwoolh  was
f i r s t  shown as a p o t e n t i a l  p r o d u c t  a t  t h e  l e w i s  in~h (H ark
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Table 13 — Total Output of Timber Products by Product ,
C o l u m b i a — N o r t h  P a c i f i c  R e g i o n  and Subreg ions , 1965

Particle .— M i s c .  Fore ign
Sub— Plywood2! hoarcL4/ Prod— Log

region  Lumberi” ( ( / 8 — i n . )  Wood p u 1 p~~~ (3/4—in.)  u c ts~ / Ex p o r t s~~/(
~~

) (~~-l) ( M )  ( M) —

S~. Feet Tons Sq .  Feet C u .  F t .  Cu.  F t .

1 2 , 108 , 261 532 315 , 232 3 8 ,430 —

2 531 , 116 — 16 ,507 — 6 , 740 500

3 2 0 0 ,886 125 — — 3 , 310 —

4 51 , 020 — — — 220 —

5 375 ,846 69 - - 2 , 347 -

6 1, 087 , 174 250 251 , 000 - 5 ,211 —

7 1, 271 , 978 213 219 ,018 17 6 , 151 -

8 1, 279 ,826 798 1, 649 , 526 3 16 , 889 12 , 250

9 3 , 165 , 402 3 , 873 634 , 402 132 19 , 736 7 , 617

10 3 , 208 , 567 3 , 933 709 , 674 133 24 , 062 71 ,000

11 1, 435 , 222  1 , 278 1 , 595 , 58-  — 22 , 409 58 , 800

12 181 , 173 10 — — 492 —

C—N P 14 , 956 , 471 11 , 081 5 , 391 , 000 288 115 ,997 150 . 1h7

1/ Based on 1964—65 S t a t i s t i c a l  Yearbook  b y W i - s t e r n  W ood P r o d u c t s
A s s o c i a t i o n .

2/  Based on l~55 5 APA s o f t w o o d  p l yw ood d a t a , and f o r t - s t  i n d u s t r i e s ’
hardwood p l ywood d a t a .

3/ E s t i m a t t - s  of wood pu l p p r o d u c t i o n  based on p r e l i m i n a r y  wood
co n s u m p t i o n  d a t a  fo r  t h e  R i - s t  ( B u r e a u  of (h - nsus )  .

4/  Based on 1965 (1C-nsu-1 of M a n i i t a c t u r & s ‘ d a t a .
5/ P i l i n g s , p o l e s , lo~-t s , fuelwood , ties , e x c e l s i o r , s h i ng 1~-s .

bo l t s , e t c .
6/ Based on 1965 U .  S. D e p a r t m e n t  of Commerce d a t a .
S o u r c e :  W a l l , B r i a n  R .  , P r o j e c t e d  Deve l -o r r i  i l l s  of the Timhrt -r

Econo m y o f ti l t C o l u m b i a — N o r t h  P i c i l  I c  R e g i o n . U SDA , Forest
S€- r v i c i - , P a c i f i c  N o r t l i w t - s t  F&~r e s t  & R a n c i - Fx n - r i m t - n t

St ation , Portland , Or t -ga n , Fehr uar\- ~(~6q •
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E x p o s i t i o n  in 1905. This i n d u s t r y  developed in the Puget  Sound
Subreg ion and was c h i e f ly associated wi th  door m a n u f a c t u r e r s  in
its early stages. New technology in making p lywood aided in
making b e t t e r  and more accep tab le  p r o d u c t s , and a f t e r  World War
II the indus t ry  grew rapid ly , especially in wes tern  Oregon.

In 1940 the region accounted for 100 percent of the soft-
wood plywood production in the nation , and in 1965 it accounted
fo r  about 87 percent of the  na t ion ’ s p lywood p roduc t ion  (11
bi l l ion  square  f e e t , 3/8 inch basis) (table 13). Subreg ions
9 and 10 account f o r  about  two—th i rds  of the region ’ s p lywood
capacity. In recent years , Idaho and western Montana ’s p lywood
industry has been growing relative to that in Washington and
Oregon. The growth of the plywood indus try in California and
the southern states has reduced the region ’s share of national
plywood production.

The Pulp Indus t ry

A one year  paper m i l l  opera t ion  in 1866 at Oregon C i ty ,
Oregon is recognized as tile f i r s t pul p and paper e n t e r p r i se
in the Northwest (27). In 1868 , a mil l  was ins ta l l ed  on the
Clackamas River  and was mo v ed to  Ca mas , Washington  in 1883.
- \ f t e r  a slow s t a r t  the indus t ry  began to enlarge in the 1880’ s ,
wi th  the Wash ing ton  state i n d u s t r y  growing most  rap idl y t h rough
the 1920’s due to a read y supp ly of raw ma te r i a l s  needed f o r
the sul p b i i t e  pul p ing process .  As t echnology  changed , use of a
wider range of species became possible through the sulfate
pul p ing process .  Washington  a t t r a c t e d  even more pul p i n d u s t r y
deve lopment  and in 1965 t h i s  s t a t e  ranked second in wood pul p
p r o d u c t i o n  in the  n a t i o n .  The major  pul p i n d u s t r y  g r o wt h
in Oregon , Idaho  and wes te rn  Montana  has occur red  since World
War II and especially in tile late 1950’s and early 1960’ s.
In 1947 the reg ion ’ s pul p indus t r\ -  p r o d u c e d  about  two m i l l i on
tons of pulp , and in 1965 i t  produced approximatel y 5.4
mil l ion  tons , or 16 percen t  of the na t ion ’s wood pul p ( t a b l e  13).

In 1965 the Lower Columbia and the  Puge t  Sound Subreg ions
toge the r  accoun ted  fo r  60 pe r cen t  ( 3 . 2  m i l l i o n  tons )  of th e  pul p
p r o d u c t i o n  in the  region . Subregions  9 and 10 are  also major
pul p producers , w i t h  a p p r o x i m a t e Ly  710 , 000 tons and 63-~+ ,O00 tons
of  p roduc t ion , r espec t ive ly .  Subregions  1 and 6 were t u e
l a rges t  pul p p roducers  on the  east side of the Cascad es , with
about  315 ,000 tons and 251 ,000 tons of p r o d u c t i o n , r e s p e c t i v t - I v ,
In 1965. Due to f a v o r a b l e  raw ma te r i a l  and 1.- a t er  supp ly
f a c t o r s , t h e  subreg ions in eastern Washington , Id aho and
western Montana offer some of the best  chan c t - s  f o r  new pu l pmi l l
installations in the coming decades .
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The expansion of the pulping a c t i v i t y  in the  reg ion has
been based , in par t , on the ava i lab i l i ty  of wood residues f rom
other manufacturing processes. In 1950, roundwood accounted for
81 percent  of the to ta l  wood f i be r  consumpt ion by the recion ’ s
pulpmills . By 1965 , however , it was estimated that 68 percent
of  all the wood f ibe r  consumed was residue f rom sawmills ,
p laning mills  and p lywood p lan ts .  O p p o r t u n i t i e s  f o r  f u r t h e r
expansion based on available residue supp lies appear to be
l i m i t e d .  Increased export  of chips to Japan is expected to
peak in the near f u t u r e  and f i na l ly decline pr ior  to the year
2000. A long—term leveling o f f  of mill  residue produc t ion  is
expected , which will effectively place a ceiling on th is raw
material source for pulp .

The Particleboard Industry

During the 1950’s the par t icleboard  i n d u st ry  was e s t ab l i shed ,
based on available supp lies of sawmill res idues . For this
reason , the indus t ry located most l y in Oregon near large raw
m a t e r i a l  supplies . In 1965 onl y about 51 percen t  of the i n-
stal led pa r t i c l eboa rd  capaci ty  was used to produce  288 mi l l ion
square  f e e t  (3 1-4 inch)  of par t icleboard  (table  13).

Foreign Log Expor ts

The 1960’ s have been marked by a rapid r ise  in f o r e i gn
demand for  roundwood f rom the  r eg ion .  In 1961 , 56 m i l l i o n  cubic
f e e t  of t imber  were expor ted  and by 1965 log expor ts  had
increased 2 . 7  times to 150 mi l l i on  cubic  f e e t .  Since 1965 the
export  of roundwood has continued to climb , reaching 171
m i l l i o n  cubic f ee t  in 1966 and 262 mi l l ion  cubic f e e t  in 1967.
Japan purchases most of t h i s  expor ted  roundwood , a l t h o u g h i t s
share of the  t o t a l  expor t s  has va r i ed  o - -cr  t ime . In l~~h I  i t
took 98 percent  of the  t o t a l  volume expor ted . In 1965 t h i s
decreased to 80 percent , with Canada inc reas l ig i ts  share  f rom
two pe rcen t  to 13 pe rcen t .  In 1967 Japan (95 p e r c e n t ) ,
Canada ( three  p e r c e n t ) ,  and South Korea ( two p e r c e n t )  w er e  the
m aj o r  importers of the re~z i o n ’ s roundwood ( 2 8 ) .

In 1965 the Coasta l  Subreg ion of w e - s t e r n  Oregon and
w e s t e r n  Washington  ranked f i r s t  in f o r e i g n  log exp~)rt s with a
t ot a l  of 71 m i l l i o n  cub ic  f e e t .  ih e  Puge t  Sound Subreg ion
exported the second la rges t  roundwood volume to f o r e i g n

- i ’ t i t i t r i e s — 59 m i l l i e - n  cub ic  f e e t .  These  e: - :p e - r t e h  volumes were
not  neces sa r il y h a r v e s t e d  in these sub Ceg Ions .

In 1968 Congress passed a law limiting the foreign export
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of logs f rom f e d e r a l  l ands .  The law came into being after the
projections were made for this stud y; however , the recent develop—
n i & - n t s i n d i c i l t e  t h a t  t he  p r o j e c t i o n s  ~i l1 not be significantl y
a f f ec  t ed .

Employment

There has been a long—term downward trend in total forest
industry emp loyment due , in part , to increases in product iv it- - .
But this influence which reduces employment has been somewhat
of fset by changes in industry mix and t h e increase in further
manufacturing . 

- 
Emp loyment in logging , sawmills , and p laning

mills has been declining since 1950, and that in miscellaneous
wood manufacturing has been r iativelv stable. Enip lo~~ien t in
plywood plants and the pul p, paper and allied products industry
has been increasing over the past 15 years . In 1950, about
169 ,000 workers were emp loyed by the forest industries of the
reg ion , and in l9~-5 the emp loymen t level was nearly three perc ent
lower at 165 ,789 workers. Because of the excellent bus ii~ce-s
conditions in 1965 and tile intensive use of p lant capacit y ,
emp loyment levels in that year were above tile l:n~ —ter nI average.

in 1965 , the State of )r&-~ion , exclusive of K l a m a t h  C o u n ty ,
had the largest forest industr y employment in the region
(78 ,765) , Washington was second (66,724) , and ld i i s w as  third
(12 ,385). Tile W illamette Subregion had tile largest Ior st
industry emp loyment o f  any subregion~~ 39 ,1)44. The Coastal
Subreg ion ranked second with 35 ,913 workers , and the Pu~~-t
Sound Subregion ranked third with 31 ,360 workers (table 15).

Although the manuf -Il t ire of lumber provides t i e -  most
emp loyment in t h e  forest industr y f o r  the reoion as a whole , it
leads the  o t l i e r  m a j o r  f o r e s t  i n d u st r i e s  in only Idaho and  w e s t e r n
51ol l t an ~l . Here , emp loyment in sawmills and p laning m i l l s
(SI(J/ 242) accounted for 7 ,719 and -4 ,7~~) emp loyees , respectiv ely .
in 1965. In Wa shiiict on tile pul p, pape r and allied products
i n d u s t ry  ( S i C  2 B )  was t h e  1 cad i n l z  emp o y -r wit h) 1) . 78~ ss- r~~cr s
Sawmills and p laniuB mills ( sic 2-42 1)  in t~a s 1 l i n E l t o 1 l  r an~:k -~
second with 16 ,421 workers; wilL -reas , v e ne e r and p lve-i’od p lant ~-

(SIC 2432) ranki-d third w i t h 10 , 480 workers. In all of i 1 r e c ion ,
including K 1 : l n i l t h C o u n t  v , ti ll - v e n e e r  and pl~-wood I ndust rv
(SIC 2432) was the l i r i ~eo t  s i n g le  f o r e s t  industr y emp loye r W i t h )

27 , 629 w o r k e r s  in l B h ~~; s a w m i l l s  and p laning mills (SiC 2421)
r anked  s ce on d  with 25 ,510 ‘np I ev Il-s

I ! Standard Industri al C i a ss if i cat lo ll .
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of logs f r o m  f e d e r a l  l ands .  The law came i n t o  b e i l i C  a l t e r  t h e
p r o j e c t i o n s  were made f o r  t h i s  s t u dy ;  lo Iwl - v e r , the recent di-~ ’ e l o p—
ments indicate that tile projections will not he si gnificantl y
affected.

Emp lovnient

There has been a long—term downward trend in total forest
industry emp loyment due , in part , to increases in productivit y .
But  t h i s  i n f l u e n c e  which reduces emp lo’:m e n t  has been s o C i e O i I 0 ’
o f f set b y changes  in i n d u s t r y  m i x  and t i l e  i n c r e a s e  in f u r t h e r
m a n u f a c t u r i n g . Employment  in logg ing , sawmi l l s , and p lani uc
mi l l s  has been declining since 1950, and that in m i s c e l l a n e o u s
woo d ma n u f a c t u r in g has been r e l a t i v e ly  s t a b l e .  i-1ap l ovm ent in
p lywood p l an t s  and the  pul p ,  1 aper  and a l l i e d  p r o d u c t s  i n d u s t r y
has been increas ing  over t h e  p a st  15 years .  In 1950 , a h I o C i t
169 , 000 workers  were  emp loyed b y the f o r e s t  i n d u s t r i e s  of t h e
reg ion , and in 1965 the emp l o y m e n t  l ev e l  was n e a r ly  t h r e e  p e r c e n t
lowe r at 165 , 789 worke r s . B e cau s l -  of t i l e  I - x c l - l l e n t  b u s i ne ss
conditions in 1965 and the intensive use of p lant - a p a c i t \ - , C

emp loyment  levels in t h a t  C - I - a r  were  above t i l e  l o n g — t .  rm J v I - r : I c e .

In 1965 , the S t a t e  of Oregon , exc lus ive  of ~ Iamati) County ,
had the la rges t  f o r e s t  i n d u s t r y  emp i o v m l - n t  in the r I - C l a n
(78 ,765) , Washington was second (66,724), and Idaho was third
(12 ,385). The Willamette Subregion had t i l e  i a r ~~e s t  f o r e s t
i n d u s t ry  emp l oy m en t  of any subr I-Cion——39 ,~l44. The Coast -Il
Subregion ranked second with 35 ,913 workers , and the Pu~ e[
Sound Subreg ion ranked third with 31 ,360 w o r k e rs  (tabli- 15).

Although the manufacture of lumber provides th u most
emp loyment in the Io n - s t industry for the region as a whole , i t
leads tile o the r  m a j o r  f o r es t  industries in onl y Idaho and western
Montan a . Here , emp l o y m e n t  in s a w m i l l s  and p l a n i n C  m i l l s
(SI~~~’ 242)  accoun ted  fo r  7 , 719 and ~ , 7 4 I )  emp i o - ~- ees , r e s p e c t i v e l y .
in l ’)P 5 .  In W a s h i n g t o n  t h u e  pu l p ,  p a p e r  and a l l  ied p r o d u c t s
i n d u s t r y  (SIC 26)  was the  l e a d i n g  emp l o y e r  w i t i l  19, 78~ w o r k e r s .
Saw mi l l s  and p laning mills (SIC 2 4 2 1)  in W a s h i n g t o n  ranked
s t - y ~~nd w i t h  16 , 421 w o r k e r s ;  w h e n - u s , veneer  and p ly woo d  p lan t s
( S I C  24 32 )  r anked  t h i r d  w i t h  10 , 35 ( 1 w o r k e r s .  In a l l  of  Or l -gon ,
i n c l u d i n g  K i a m a t h  C o u n t y ,  t i l e  veneer  and p l ywood  i n d u s t ry
( S I C  2 4 3 2 )  w a s  t i l e  1ar ~~est si n g le f o r e s t  i n d u s t ry  emp l oy e r  wi Li )
27 , ( 2 9  w o rk l - r s  in 1965; sawmi l l s  and p l an ing  m i l l s  (S IC  2 4 2 1 )
ranked  s e i o n d  w i t h  25 , 510 emp lo \ - I - e s .  C

1/ S t a n d a r d  Industrial ( ; i a s s i f i c a c i ( ) n .
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ih e  emp loyment da ta  are based on s t a t i s t i c s  compiled by
the r espec t ive  s t a t e  emp loyment  agenc ies .  i -:rnployment  t o t a ls
presented in the de ta i l ed  table  m a y  d i f f e r  slig h t ly  f r o m
o f f i c i a l  f i g u r e s  because , when d i s c l o s u r e  of covered emp lovroe n t
f o r  indiv idual  mills was a poss ib i l i ty , e s t ima te s  of emp loyment
were developed based on average data for the industry .

THE FUTURE FORE ST E CONO ~~I

The forest economy of th e Columbia-North Pacific Region has
been projected in terms of wood consumption , emp loyment , and
payrol l s  fo r  t he  1965—2020 per iod .  The basic wood consumpt ion
p ro jec t ions  were made f i r s t  on a regional and h a l f — s t a t e  bas is ;
then they  were a l located to subregions on the basis of ex i s t i ng
industry distribution. However , in some cases such as in the
pulp, paper , and all ied products industry , allowance was made
for new plant investment at ne-~- industrial sites in the various
subreg ions .

The timber economy of the region has been chang ing in
several ways which differ from those foreseen several years
ago in studies such as “Timber Trends in the [nited States ” and
“Prospective Economic Developments Based on the Timber Resources

~f the Pacific Northwest. ’ For example , the demand for logs
for foreign exports is much greater ; eastern Oregon ’ s projected
increase in consumption of wood has not materialized; southern
plywood production has captured more of the nation ’s plywood
market than projected ; production of veneer and plywood has
turned downward in western Oregon and western Washington , wh ile
that industry ’s output has increased more in the inland portion
of the region than was projected; and public agencies have
raised t h e i r  annual  a l lowable  cuts  in many areas . T iu e increas—
ing demand f o r  all f o r e s t  resources has been rap idly changing
the outlook for both public and private owners concerning their
t imber p roduc t ion  a l t e r n a t i v e s .  Thus , fo r  th is  s t u dy , a new
look has been taken at the  t imber economy . As a resu l t , the
new p ro jec t ions  of s- od consumption by the  f o r e s t  i n d u s t r i e s
d i f f e r  f rom e a r l i e r  s t u d i e s  such as t h e  W ’ i l l a m e t t e  River  Basin
Repor t  and the  Puget  Sound and A d j a c e n t  Waters  R ep o r t .

F u t u r e  N a t i o n a l  Demand fo r  Wood P roduc t s

The p r inc i pal m a r k e t s  f o r  f o r e s t  p roduc t s  of the region
are d i s t r i b u t e d  over t u e  who le  n a t i o n .  I t  is assumed t h a t  the
f u t u r e  p r o d u c t i o n  of t i le  forest i n d us t r ie s  of the P a c i f i c
N o r t h w e s t  w i l l  be s t r o n g]v  in~ 1uenced by n a t i o n a l  demand . Also ,
t u e  in c r ea s in g  w o r l d w i d e  demand fo r  wood p roduc ts , especia l l y
from the Pacific Rim countries , will continue t o  exert strong
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pressure to d i v e r t  ma te r i a l s  produced in the P a c i f i c  N o r t h I w e s t
away f rom the na t ion ’ s marke tp lace.  As a r e su l t , more wood
wi l l  be demanded in f u t u r e  time periods .

N a t i o n a l  t rends  in q u a n t i t i e s  of wood products which will
be demanded have been p r o j e c t e d  by the Forest  Service (66) .
The p ro j ec t ions  were based on five major factcrs . These
included populat ion , household formation , gross national product ,
d i sposab le  personal  income , and c o n s t r u c t i o n  a c t i v i t y .

Total demand for lumber in the United States is projected
to increase 22 percen t  between 1962 and 1985 , even though 1 c b e r
demand per capita is expected to decline (table 16). Plywood
and veneer demand should double by 1985 , with the south e;-or-e~ ted
to supp ly an increasing share of the future market. Paper and
board demand per capita should continue to increase so that
total demand will continue to rise throughout the projection
period at historic rates. The projections indicated that t Il e
demand for minor industrial products will remain about tIe same ,
while consumption of fuelwood is expected to decline. .-\ lt I~~ug Iu
the domestic forests are expected to meet most of the increase
in the nation ’s future demand , imports of lumber , veneer logs .
and pulpwood are nevertheless expected to  increase in the future.

The Timber Supply Situation

The timber supp ly situation has been studied for each
state. The relationship of the forest economy to t1 pi~’~-sical
timber supply is complex , for it involves not only t i ~-- b& r
demands , but the goals of the var ious  f o r e s t  1andos- ii~- r~~.
Consideration has been given to trends in log rlroduction ,
la nd use , forest growth , forest mortalit y forest inventory ,
fo res t  ownership, and a u t ic i pated owner goals in m a k i n g  p ro—
j e c t i o n s  of t he  available t imbe r  s u p p l i e s  t er  the  fu t u r e .  Many
of these  t imber supp ly r e l a t i o n s h ips have bel- n der ived f r o m
earlier studies and others have been prepared specif’caliy
f o r  th i s  s t u d y .

P r o j e c t i n g  t h e  a c r e a ge  available f o r  f u t l u r l  t iC - b e r produc-
tion posed comp lex problems in this stud y. It was generall y
assumed that the present regional trends in forest land loss
will continue in the f u t u r e . I t  was also assura-d that the
pr iva te  f o r e s t  land ad jacen t  to Puge t  Sound w o u l d  ic t have
commercial harvests after 1985. On the other hand , i t  was
assumed t ha t  logging technology will continue to improve ,
allowing timber harvests on forest land which I I n C - C o t  be logged
by today ’ s s t anda rds  due to soil i n s t a b i l i t y  or s t eepness .
These lands  are c i  oussed  as c o m m e r c i a l  f o r e s t  l a n d s  in t h i s  s tu dy
because they  are capable of p r o d u c i n g  adequat l -  t imber y ie lds .

38

- - - --a
- - 

.. ~~~~~~ ~~~~~~~~~~~~~~~~ 
- 

- ~~~~~~~~~~~~~~~~~~~~~~~ --—. -
----‘------ ‘— —-—-.. — - -- - -—-—~~~~~ -- - —---

~~~~~~~~ - -
~ -- - ------------ -- ----‘— ---



h ilT’

4 If CS

01-fl 0 C) 0 0) CD O~ 
C)

if) 0 — 0 0 0 0’ ‘0 r— 0
CO LI) —l 10 1-— Ci ‘0

C 0) - . -
l~t) CO 1-C’) ~~—Cl- .-1 C-I

-CC C’)

(D C) 0 0 0 Ci C) It)
C) C) CO 10) 0 0 cl It~) ‘.0 N-

—1 ---- 0 C) C) 1’)

C’) N- 1-f) CS
—CC -~ Cs

CO

In 0 N- Cl 0.- 0 CC 0 CC-
4.1 LI) 0 CC (0 Cc C) WI -1- ‘C) —CCo N- ‘0 ‘0 CS CO It)
C ) C l) 0) . -

LI) 0)
O 4 -~ .—4 -4
I-i Ce

C-I N-
— ~-‘ CD ‘—4 0 0 0 ‘.C CC) c- C—

C’ 0 00)  CD CC 0 CC C’) 10 0.
- C~ ~) N- N- —I —CC LI’ C) ICC

CC
C)- -ti Cf) C—
C’) —4 —4

Lr~ —It

40 C) 0 0 0 C) -1 0) C-) - -C) C-I CD C) i~~ 
r -~ C--I -C- C-I V -0) C’) Cs C—I r—. 00) - .- -

~~ 
,—i N- C) CS C-i

1~’~) ‘--4

~0 IIl
5 0  O C’-4 I I I I I I
~ Cs ‘0 ‘0 I I I I I I I

4_I ~n -~If C-J CII
0’ .‘ C

I) .--4 44

-Ct
c - j o

4~J 4_I
C) 41)

.0 (1) 0 Ci
I-I_4 4_I 41) L44 CII ‘-.-I 11) -J

-4 1-4-1 ., 
~~4

4_I (j ill 0 (l) Cl
C’ 1-4 141 ~~~ Cl CC

~~ - C l / I) I- IC ,n c C t - Cr
C~~~CN ~~~~~~~ cC ;1 ‘- 10 IC C

— C’ .0 0 ~~-‘ 0.0 0.0 C) 0 ‘0
0’ C’ C~C .0 0 CI) (~) CC C) C) -I-) — -

• ~~~~~~ 
1-4 CC-C C) CC 10 ‘-.4

I f)  Cl Cs IC ~--4 CC - - 4  10 —i 10 10 5
C’ ~~~~ 0- 0 ,  0 1  0 C) 0 4-

I 5 CI -4 C’ . _ )  CO - ‘-I C/C -4 - --4 ~—L cl
c~ ~ 1 -— —4 I—i ,—I ~ — ~~ ‘—. Cl .—‘ .- r C/I

- ‘ ‘.0 j  0 çI) .—I 0) 0 ‘—‘ C)
C/C - - ‘ 0  -- ‘ ---‘ C’ -‘-1 - -~ 

C) Cl
LI) ~ - C C  ~

- . - 1-IC ~- , - 04
QI C) 4-
- 4 - 4

-
~~ 

4-
I—’

C)
10 0
CI) 4- -‘-4

4_I C) C
C.) C) C/I C- CC

C) 4~i CJ V~ CT- 4—i ~CC 4-i

C’ - ‘-4 C C C ’  C’ ,-I

0 0. C 0 C .—4 C) - - C’ o.
1-i C) 0 1’ (Cl C-) 0- Cl C-l

- —4 ~ ‘C) :-~ 4~i 0 - - - -‘ C. .-- 0-) 0-
1-4 141 0 i - ~ 0) 0 C C  CCI CI
C~J 4 - ) n  0 - ’  l-~ t— ’ )-~ C -  ~- 4 1- 4-4 1
,C) 0 C C  ~- C) C C) 0) 0 c- 0 C-
ii H -~~ 04 (1 f~i C4~ C—. C-cl
1) 0 CI

C. 0-.

39

C 



- -  -
~~~~~~

[ I - - -

~~~~~~~ 

__ - -

Even though western Oregon has a large part of the nation ’s
best forest—growing land , the future timber harvest in western
Oregon will not be adequate to maintain the present level of
wood consumption if present downward trends in private production
continue and if present allowable cuts on the public lands are
adhered to. This situation reflects the history of heavy
cutting on private lands , leaving inventories of sawtimber at
a low level , thus limiting the economically avai lable  supp ly of
private t imber .  As evidence of this , log produc t ion  f rom p r iva te
lands has a distinct downward trend , even though pr ices for
stumpag e have been increasing .

1 is assumed that this trend toward lower private produc—
tion will continue until cut and net growth come more into
balance. The tendency toward higher stumpage prices and the
expectation of increasing future demand for wood is assumed
to be a motivating force in attracting a moderate level of
continued reinvestment in private forestry , bring ing these
lands into a sus tained level of physical production . This
level will be much lower than the private timber harvest in 1965.

C The public agencies in the Doug las—fir area are now
evaluating alternatives in managing their own f o r e s t  resources .C They are considering their  fo re s t  p roduc t ion  a l t e rna t ives  in
re la t ion to p ro jec t ed  p r iva te  timber product ion and are s tudy ing
the e f f e c t  on the economy of a l t e rna t i ve  courses of c u t t i n g
ac t ion .  On the basis of these s tudies , f u t u r e  pol icy regard ing
timber harvests will be formulated .

It has been assumed for  this s tud y tha t  the  p u b l i c  agencies
in western Oregon wi l l  increase their timber harvests above the
1965 levels as p r i va t e  p roduc t ion  dec l ines . The p u b l i c  e f f o r t

; wi l l  nearl y s t a b i l i z e  the  total  f l e w  of roundwood during most
of the 1970—2020 p ro jec t ion  p e r i o d  at a poin t somewhat below

‘ the 1965 ha rves t .  As - i result of this assumption . the level
of economic a c t i v i t y  p ro j ec t ed  in th i s  s tud y fo r  w e s t e r n  Oregon
may be regarded as a hi gh projection f-o r it imp lies r a t h e r  l a rge
investments  by the pub l i c  in o rescry  a c t i v i t i e s.

In wes te rn  Wash ing ton , the  period of heavy p r i v a t e  c u t t i n g
came ea r l i e r  than in western  Oregon .  Lu m b e r r ~ -ru be gan  c u t t i n g
the  p r i va t e  lands in the  mid— 1800 ’s and the p r i v a t e  ha rves t
reached i t s  peak in t i-te 1920’ s. Becaus e th is  is an ea s i ly
reforested area , most of t h e  p r i v a t e  lands r egene ra t ed  qu ick l y
and now have a young , f a s t — g r o w i n g  i n v e n t o r y . In a d d i t i o n ,
s u b s tan t i a l  areas of old growth  remain  whIch are still being
h a r v e s t e d .  Tile ha rves t  on p r i v a t e  l ouds  is once again moving
upward , stimulated by increasingly higher sturnpage prices ,
new logg ing technology , and increased market a c c e p t a b i l i ty  of

C-
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smaller timber. An increase in the harvest is projected to
continue in the 1965—2020 period.

Public owners have been increasing their allowable cuts
in the state of Washington. The Department of Natural Resources C-

recently evaluateu the potential of their lands and greatly
raised their planned harvests based on new inventory data and
an accelerated thinning program . The Bureau of Indian Affairs
has accelera ted the Indian t imber harves ts  fo r  about a 15 year
period in western Washington. The Forest Service has been
increasing the i r  al lowable cut and it has been assumed fo r  this
study that further increases will take place .

The production of logs in eastern Oregon has been increas-
ing since the 1940’s with most of the increase coming f rom
the nat ional  fo res t s .  During the past decade the harves t  from
pr iva te  lands has decreased .

Eas tern  Oregon is pro jec ted  to have an increas ing demand
for raw materials as timber supp lies become limited west of the
Cascade Range. The prices for east—side timber should rise
and , as a res ult , private landowners will eventually increase
their log production (21)(22).

Eastern  Washington ’ s f o r e s t  economy has been genera l ly
growing since 1932 wi th  more rapid growth  in recent years . Like
eastern Oregon , the publ ic  agencies have been supp ly ing  t h e
increased raw material used in the pas t decade , with private
log production data showing a slight downward trend in the past
10 year  p e r i o d .

Log production from public lands is projected to increa~-ie
in eastern Washington during tile 1965—2020 period. The pro—

; jected growth of eastern Washington ’s forest industries will
stimulate an increase in private log production in the future.

• 
- Because of the favorable net growth relationships pr~Cjected

for pr ivate lands , it is expected that the inventory can sustain
a much higher level of harvesting activity than in the p a s t .

The t i m b e r  economy of t he  Idaho and western Nontana area
will continue to grow during the 1965—2020 projection period ,

• assuming tile demands for t imber products in the IC - i t ion continue
to rise as project I-i l and L i j i t  new logging and wood processing
t echnology  enab le  m a n u f a c t u r e r s  to hold  costs  a t  levels  a l l o w i n g
them to compete in the nation ’s marketp lace.

Idaho and western Montana have a large but under—utilized
forest resource. For many years the national demand for timber
was met by available timber supp 1ie~ in other areas of the
country and tile lower qualit \- timber of the Rocky Mountain area
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was not used . The increas ing  demand f o r  t i m b e r  p r o d u c t s  has
resul ted  in a t rend toward i n t e n s i v e  use of all f o r e s t  lands ,
including even the less productive segment of the commercial
forest land . In the 1960’s the forest economy in Idaho and
western Montana began to broaden and develop . It is anticipated
that , as industrial growth con t inues , more of the less pro-
ductive and presently inaccessible commercial forest land in
Idaho and western Montana will be included in the timber—
p r o d u c i n g  base.

The production levels established for this area are based
on the projections made by the Forest Service (66). The pro—
j e ct i o n s  f o r  p r i v a t e  lands were changed to b r ing  f u t u r e  levels
of cut and net growth more in line in order to sustain a
vigorous timber inventory . National forests account for the
la rges t  pa r t  of the p r o j e c t e d  increase in f u t u r e  t imber  ha rves t s
in Idaho and western Montana and it is assumed t h a t  t h e y  wil l
make the large investments ~n forestry required to produce
these projected timber volumes.

Roundwood Consumpt ion  by Lumber and Wood Products Industry

In 1965 the lumber and wood products industry (SIC 24)
and foreign log exports consumed 3 .5  billion cubic feet of
roundwood in the region (table 17). During the 1965—2020
p r o j e c t i o n  period the  roundwood c o n s u m p t i o n  b y t h i s  group of
forest—based industries will decline 11 percent; whereas , the
roundwood consumption by the pulp and paper industry (SIC 26)
will increase.

It has been assumed in making these projections that when
raw material is scarce the forest industry, wh ich adds the most
value to its wood input during t h e  manufacturing process , will
be better able to outbid other wood users for the resource.
For examp le , p lywood p lants and log exporters have increased
their shares of total timber harvest at the expense of sawmills
in the Doug las—fir reg ion . In making projections for the region
it was assumed , based on present trends , that the distribution
of timber h a r v e s t  among its various end uses will continue to
change. The degree of change will vary by subregions , depending
0CC tIle a v a i l a b i l i t y  of t imbe r  supply .

Saw Log Consumption

In 1965 , s a w m i l l s  consumed 2 . i  b i l l i o n  cub ic  f e e t  of r o u n d —
wood. 10.- the year 2020, saw log consumption in the reg ion is
; - r - jec ted to d e c l i ne  29 pe rcen t  to 1.7 b i l l i o n  c u b i c  f e e t
(tab le 18). This decline takes p lace despite the p r o j e c t e d
increased n a t i o n a l  demand . The downward p r o j e c t i o n  r e f l e c t s  t i le

A d  
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assumption that many of the lumber industr\- ’s historical p roblem s
will continue into the future. The lumber industry is highl y

C 
competitive ; there are good substitutes for lumber and increased
costs of doing business cannot easily be passed on to the
consumer. The costs of doing business in the lumber industry
have risen , especially in the form of stumpage and labor costs.
The price of the end product has been relatively stable ,
tending to squeeze out the profits of the sawmill. In part , this
may expla in why so many sawmills have been going out of business.
With the projected increased demands for other uses of stumpage
by the p lywood and the pulp industries , it is expected that
the sawmill will be at a relative disadvantage in acquiring ra~-
material and , as a result , its share of the reg ion ’s timber
harvest  w i l l  dec l ine .

Table 17 — Roun-iwood Consumption by the Lumber and Wood Products
Industry — 1965, with Projections for 1980, 2000 , and 2020 ,

Columbia—North Pacific Region and Subregions 1/

Subreg ion 1965 1980 2000 2020
(Mil l ion Cubic Fee t )

1 385 380 350 336
2 92 125 143 150
3 54 75 91 100
4 7 8 8 7
5 67 75 82 76
6 195 2 28 249 23 6
7 219 239 255 2 h 9
8 294 271 281 259
9 836 580 575 606

10 916 755 707 670
11 406 472 A 5 7  385
12 28 29 29 30

C-NP 3,499 3 ,237 3 , 227  3 , l 2 A

- 
I 

1/ Includes forei gn log exports.
Source: Wall , Brian R., Projected Develoi ments f t h e  Timber
Econo~ y o f  the C o l u m b i a — N o r t h  P a c i f i c  R e g i o n ,  S1)A , I - - r e s t
Service , P a c i f i c  N o r t h w e s t  Fores t  ~E. Range Exp. ~ta ., Portland ,
Oregon , Feb rua ry  1969.

Veneer  Log Consumption

Veneer and p lywood p lants consumed 878 million cubic t - e ~
of roundwood in 1965 in the Columbia-North Pacific Region. Ide
growth of t i e  p lywood i n d i u s t  rv  ref h i - c t s  its j avorai ’lt- c C m p e t  it l y e  C
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position among building materials and t h e  technolog ical break-
throug hs in economically peeling sma l ler and roug her logs.
In the long run , it has been assumed that the plywood industry
will continue to increase , although not at its historical rate.
The total consumption of veneer logs is projected to increase
40 percent to 1.2 billion cubic feet during the 1965—2020
period (table 18).

Tab le 18 — Roundwood Consumption by the Lumber and Wood Products
Industry by Type of Use , 1965 , with Projections to
1980 , 2000 , and 2020 , Columbia—North Pacific Region

Type of U se 1965 1980 2000 2020
(Million Cubic Feet)

Ve neer 878 926 1,112 1,228

Saw logs 2 ,343 1,819 1,734 1,663

Misc , wood products 128 .?J 155 186 176

Foreign log exports 150 337 195 57

Total roundwood 3,499 3 ,237 3 ,227 3 ,124

Source : Wall , Brian R., Projected Developments of the Timber
Economy of the Columbia—North Pacific Region, USDA , Forest
Serv ice , Pacific Northwest Forest & Range Exp . Sta., Portland ,
Oregon , February 1969.

Roundwood Consumption for Miscellaneous Wood Products
S

The estimated trend level of roundwood consumption for 
C-

miscellaneous products in 1965 was 128 million cubic feet.

Miscellaneous products include such products as poles , p ilings ,
posts , fuelwood , and shingles. The miscellaneous products
roundwood consumption is projected to increase by 48 million
cubic feed to 176 million cubic f e e t  in 2020 (table 18)
It is likely that the mix of misce llani- ouus product s will change
by 2020, with increasing emphasis on manufacturing in future
time periods.

For e l~~n h~~~ Exports

The quantities of timber demanded by foreign countries
along tile Pacific Rim is projected to i nc r ea se  d u r i n g  the
e a r l y  p a r t  (It t h e Projection period . Uxot -rience has shown
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that log exporters have been effective in purchasing their
t imber  r equ i r emen t s  from th is  region.  The expor t  of roundwood
is p r o j e c t e d  to iuu ~ rease 2 . 2  t in e s  to 337 m i l l i o n  cub ic  f e e t
between 1965 and 1980 with most of the increase coming during
the 1960’s (table 18). Log exports are expected to decline
starting in 1980 because of the  increasing demand for round—
wood in the  U n i t e d  Sta tes , the increas ing  a v a i l a b i l i ty  of
wood f r o m  count r ies  such as the  Soviet  Union , and the  increas ing
domest ic  p r o d u c t i o n  of roundwood in Japan (13) .  By 2020 they
are p r o j e c t e d  to amount to 57 m i l l i o n  cubic  f ee t , wh ich  is
38 percent  of the log export volume in 1965.

In 1965 , sawmills , p lan ing  mi l l s , veneer p lan t s , and
p lywood p lants in the region produced 8.2 million tons of
coa r se r esid u e , four million tons of sawdust , and 2.8 million
tons of shavings . Projections of potential mill residue
production are based on the projected output of lumber and
veneer .  Because the  p r o j e c t e d  dec l ine  in lumber p r o d u c t i o n
will more than offset the increase in veneer production , the
o u t p u t  of m i l l  r e s idue  wi l l  also dec l ine .  Coarse r e s idue
production is projected to decline 11 percent to 7.3 million
tons by 2020; sawdust production will drop 29 percent to 2.9
mil l ion  tons ; and shaving p r o d u c t i o n  wi l l  drop 30 percen t  to
about two million tons (table 19).

Table 19 — Production of Mill Residue , 1965 , with Projections
to 1980 , 2000 , and 2020 , C o l u m b i a — N o r t h  P a c i f i c  Reg ion 1/

Type of Residue 1965 1980 2000 2020
(Thousand Tons)

Coarse 8 , 186 6 , 954 7 , 180 7 , 295

Sawdust 4,065 3,166 3 ,015 2 ,899

- 
- Shavings 2 ,807 2 , 143 2 , 032 1, 952 

L

1/ Assumes no change in u t i l i z a t i o n  of roundwood .
Source: Wall , Brian R. , Projected Developments of the Timber
Economy of the Columbia—North Pacific Region, US D A , Forest
Service , P a c i f i c  N o r t h w e s t  Forest  & Range Exp. Sta., Portland ,
Oregon , February 1969.
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Puipwood Consumption

In 1965 an estimated 839 million cubic feet of pulpwood
was consumed by pulpmills in the region. It was estimated
that 68 r ercent of this total wood fiber consumption (567
million cubic feet) was residue from the lumber and wood
prod ucts industry .

By the year 2020 the total wood consumption by the pulp,
paper , and allied products industry is projected to increase
1,6 times to 2.2 billion cubic feet (table 20). As the available
supp ly of plant residues becomes fully utilized an increasing
part of pulpwood production will come from roundwood sources .
It is projected that roundwood consumption by pulpmi lls will
increase from 272 million cubic feet in 1965 to 1.4 billion
cubic feet in 2020. Roundwood will then account for 65 percent
of the total pulpwood consumption rather than the present 32
percent.

Table 20 — Wood Consumption by the Paper and Allied Products
Industry , 1965 , with Projections to 1980, 2000 , and 2020 ,

Columbia—North Pacific Region and Subreg ions . J/

Subregion 1965 1980 2000 2020
(Million Cubic Feet)

1 59 115 19-4 212
2 3 8 13 20
3 —— —— —— — —

4 — —  — —  12 35
5 — —  14 37 75
6 48 58 66 75
7 38 51 81 89
8 249 368 529 575
9 95 203 257 267

10 106 201 204 280
11 241 342 499 54o
12 —— —— —— — —

C-NP 839 1,360 1,952 2 ,174 
- -

1/ Includes hardboard industry data.
Source:  Wall , Brian R . ,  P ro jec ted  Developments  of the  Timber
Economy of the Columb i a-North Pacific Region, tSI)A , Forest
Service , Pacific Northwest Forest & Range Experiment S t a t i o n ,
Portland , Or egon , February  1969.
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Almost  every subreg ion is assumed to share in the cC--C-pans iC - iC -
of the pulp, paper , and allied products indus t ry , but Subreg ions
8 and 10 will remain the most important pul pwood—consuming
areas in the region with 575 million cubi c fe-ct and 546 ~illion
cubic feet of wood consumption , respectivel y, in 2020.

Forest Industry Emp loyment

Projections of forest industry employment have been made
for selected years during the 1965—2020 period for the Columbia-
North Pacific Region. The historical relationship between
employment and wood input was studied for the period 1950 to
1965 for the major forest industries in broad areas within
each state except for Idaho and western Montana , where state
data was generally combined. Regressions were developed for
SIC 2411, logg ing ; SIC 2421 , sawmills and planing m ills :
SIC 24 32 , veneer and p lywood; and SIC 26, pulp, paper , and
allied products. The historic trend in the emp loyment—
consumption relationship was projected to 2020 for each forest
industry . Using this and tile projected wood consumption by
i n d u s t ry , f u t u r e  f o r e s t — b a s e d  emp l oyment  was ca l cu la t ed  for t h e
subregions . In this text , and the following tables , the employ—
-ment projections have not been rounded so that data for small
geographic areas can be added and reconciled with various
regional totals. This is not meant to imp ly that the projections
are accurate to the detail shown .

Log sizes are changing, worker productivity is increasing .
log utilization is improving , and tile work week has been gett i . nc
shorter. These various factors are reflected in tile trend of
the e C - C - C -p ioV lC-cllt—cofls UmptiOn relationshi p, even though eac h
individual factor influences on~p I ovr~en t  differentl y. Thus .
tile method of projecting emp loyment imp licitly takes into account
a number of factors which have been changing and assumes that
the same trends will continue in t i l e  future.

Total forest industry emp loyment is projected to decline
37 percent during the 1965—2020 period to about 104,000
(table 21). This dec l ine  is e n t i r e l y the  r e su l t  of decreased
employment in the lumber and wood products industry where
increasing worker  p r o d u c t i v i t \ - , coup led with a declining pro-
jected wood consumption , is projected to reduce emp loyment 46
percent during the 1965—2020 per iod. Total emp loyment in the
lumber and wood products industry is projected to be 73,816
in 2020 , compared to 137 , 318 in 1965.

Pul p ,  paper , and a i l i e d  p roduc ts  emp loyment  is p r o j e c t e d  t o
increase six percent to 30,189 emp loyees . This increase reflects
t i le  rap id gr owth  w h i c h  is projected for t i l e  i n d u s t ry .
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Table 21 — Forest Industry i : ~p i u v n e i i t  by Industry Group , 1965 , ,-Jth Proj~-ctions t - -  19-80 ,
2000, and 2020 , Coium hia— North Pacific Region and Subregions

Standard
Industrial

Classification
Subreg ion Industry - - r - -uj~ - -— 

(ode 1965 
- - 

1 9 8 0  2001) 2020
(N u,-1e r P.,rson s)

1 Lumber & wood products 2-~ 13 ,130 - 811 8,261 ,1-. 3
Pulp & paper .3 1, 750 922 1 ,130 1 .1 1,1
Total 13 ,880 I , 33 9,-.Oi i- , 30—

2 Lumber & wood products 24 2 , 8111 3,003 2, C-h’ :055
Pulp & paper 21, 83 83 79
Total ~~-888 3 , ’~s~- 2 , 3-~1 4,134

3 Lumber & wood products 24 l , 79~~ l , 3 t ’  1 , 2 3  1, 570
Pul p & paper  26 168 254 300 3 ( 6
Total 1 , 87 2.23 5 2 . 11-C- I 1 ,876

3 Lumber & wood produ:ts -34 310 2’I 7 203)

Pulp I paper 16 70 76 -C- S -C-
Total 380 373 6.2

5 Lumber & wood products 23 i ,Q30 3 , ft7 2,707 2 , ’ -
Pulp & paper -~~ 

— —  222 -579 822
Total 3 , 11- C - I C -  3,389 1 ,186 3 ,196

6 Lumber & wood products 24 .2170 5 f l e . 3 ,82—S 2 ,865
Pulp & paper 26 800 831 784 752
Total 6,970 5 ,-.2- -- ,tSOS 3 .e.2

7 Lumber 3. wood products 24 7,251 6 ,0T~1 5 ,118 3 3 ,4 2 7
Pulp & paper 26 1,1,,, 884 1 .142 1~ -
Total 7 ,9 1 1 6 ,956 6 , 22 3 5 ,34°

8 Lumber & wood products 23 11 ,1308 8,560 7 ,012 5 ,6°--
Pulp & paper 28  8,363 9.2~7- - 11 .578 8,172
Total 20,331 l7 ,.2- - 1 .590 13 .2 ----

9 Lumber & wood products 24 (~,565 23 ,226 19,527 17 ,8-1 °
Pulp & paper 26 5,379 7 ,6C C .2060 5.782
Total 38 ,943 30 ,~ 13 26 . 587 23 ,731

10 Lumber 3. wood products 34 13 660 22 .770 1i.2~~-5i- le .505
Pulp & paper 26 2 ,253 2 ,72,C~ 2 ,728 2 .268
Total 35 ,913 25 ,5/i— 21 ,414 18 , 793

11 Lumber I wood products 24 21 , 515 16 , ’ - - 1C - . 2 7 0  1.2’-H
Pulp & paper 26 9.845 10 ,31 1 I 1 ’ ,896 8.331
Total 31 . l’s, 27 .2C -C - : - 5 6 1  21 ,952

12 Lumber & wood products 2-5 1 ,205 804 363
Pul p & piLp~ r 16 — — — —  — —  - -

Tot al 1 .203 803 3l~4 3 3 1

C—NP Lumber & wood products 24 1 3 2 , 318 - ,77° 84.782 73 , 8 16
Pul p & paper 26 :8.471 33 , C - s ’’ 15 ,510 30 , 16’-
Total IO C ,789 U’- - . - - -- 1 .192 10-.,-- - -

Sou r c -  : Wall , ICr i 8. , Prr~j - - ~~ted 0eve1c’p~ oc.s -~~ ~jiy 10’shji* : - s  s~ ‘L3J0-3
I-ic~r ti , 1 -,cffic I 91)3 I ii St ‘,e rv i t  I I Ni ri IS -, t I r ‘. k -~n,’4 \~ C
cent  3 3  ation , - ‘r i . l i n t , C C rt - g~’ii , February 1 ’’, ’ -
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Washington State is projected to lead in forest employment
by 2020 (46 ,932) , with Oregon dropping to second (44,012). Idaho
will have 8,657 forest industry employees in 2020 and western
Montana wil l  have 4 , 404 employees ( t ab les  21 and 22).

Tabl e 22 — Employment in Forest Management , 1962 , with Projections
to 1980, 2000 , and 2020 , United States , Columbia—

North Pacific Region and Subregions 1/ 2/

Subregion 1962 1980 2000 2020
(Number of Persons)

1 1,572 2 ,246 3,330 4 ,185
2 436 622 926 1,160
3 318 455 677 848
4 61 88 130 163
5 402 575 856 1,072
6 840 1,200 1,786 2 ,237
7 836 1,195 1,778 2 ,227
8 1,990 2 ,843 4 ,230 5 ,298
9 3 ,085 4 ,404 6 ,558 8 ,216

10 5 ,352 7 ,64 6 11,376 14,250
11 2 , 324 3 , 321 4 , 940 6 , 189
12 284 405 603 755

C—NP 17,500 25 ,000 37 ,200 46 ,600

U.S. 90,800 129 ,300 191 ,600 239 .900

1/ The protection and management for the production of t imber
and related products.

; 2/ All ation of forest management emp loyment to subreg ions was
based on 1964 timbet harvest relationships.
Source: Wall , Brian R., Projected Developments of tile Timber
Economy of the Columbia—North P a c i f i c  Reg ion , U S I N \ , F o r e s t
Service , Pacific Northwest Forest & Range I h-:periment Statior ,
Portland , Oregon , Febr uary 1969.

Forest Management Employment

In 1962 it was estimated that the number  of persons emp loy ed
in forest management amounted to 17 ,500 . Fore-, t management

emp loyment  i n c l u d e s  all workers , both publicl y or privatel y
engaged in the  protection and management of forest lands for
the production of timber and related products. It also includes
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tile time worked by part—t ime employees and forest owners
converted to an equtvalent full—time basis.I/

The trend toward more intensive forest management on all
forest lands in the region will continue in the 1 9 6 2 — 2 0 2 0
pe r iod .  More f o r e s t  management per sonnel w ill be need ed as
the multiple us- -s of forest lands are stressed and it is pro—
jected that forest management employment will increase 1.7
times during the study period to 46,600 persons in the year
2020 ( tab le  2 2 ) .

Forest—Related Payrolls

In 1962 , wor1-~e-r incomes in all forest—related activities
amounted to $945 million . Workers in the lumber and wood
products industry received 73 percent of the total; those in
pulp , paper, and allied products received 18 percent: and forest
management employees received nine percent of the total 1962
payroll in the forest economy . Between 1965 and 2020, total
payrolls in the forest economy are projected to increase 1.4
times to a total of about $2.3 billion. Payrolls are assumed
to increase commensurate with worker productivit y . Payrolls
in the lumber and wood products industry in 2020 will amount
to 34 percent of the total , or $765 million ; whereas , the
pul p , paper and allied products payroll will be $537 million , or
23 percent. Forest management payrolls are projected to be ‘.~

$975 milli on in 2020 , or 43 percent of the total (table 23).

SUMNARY

The Columbia—North Pacific Region has a large timber
resource and a large forest industry based on that resource.
After more than a century , lumber is still the primary forest
product. Manufacture of pulp, paper , and allied products , - -

veneer and plywood , and board products , has been , and ‘-:111
ntinue to be , of increasing importance. With the nation ’s

population increasing and personal incomes rising , the demand
for t l mb e r  p r o d u c t s  wi l l  increase.  However , l imi t ed  t imbe r
suppiv  w i l l  Ce - a c o n s t r a i n t  on the  growth of the timber economy .

The f o r e s t  i n d u s t r y ’ s period of mos t rap id g rowth can
probab ly be regarded as past  h i s t o r y . Whi le  continued growth
of f o r e s t  p r o d u c t i o n  can be ex p e c l i -d , it will h~- i t  a much

1/ Based on a concept of f o r e s t  management  developed in “The
economic importance of timber in the United States ,” U . S . D . A .
Fores t  Service , M i s c .  Pub . 941 , July 963.
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Table  2 3  — For e— t I C , t I n t r - -  Income (Payrolls) by industry (ru ;  - . w i t !  Pr , - ’ , - ion s
t o  1980 , .21(0 , and Cl C , Columbi - Sort ! Pan I fin Region and SiIb~~~, i - - ,, s

Standard
Indu,- rial

classi fi- a.2,-n
Subre gion I r d u s t  ro - r - - , u ~j ,  Lode 

- —  - l°: 3’130 
- 

20(SC 21)20
I i~, u — a ,, I i~~1 I - i i  ) I f

1 l umber 3. w, -o,t  p r - n o  is 2 -. , 2 7 3  ~ , - 
- 
.‘~~C 7 -. • (. 2

Pul p & paper  / ~ ,
, 1’ -- ( a l  .2 1 (1- I - ,°~~3 in , ’- ’ - :

F o r e s t  m i i i .  ~o~ e i t  — — 7 , 858 17 , 3 ( 1.3 C’ e ’~~ -7 , 56:

2 Lu mb e r  . wood p r o d u c i n  1- . 1 C - 8 . :  2 2 -  - C 11 2 1 , 3(16
Pulp 3. paper 26 536 -81- 1 1 ,0’S 1 ,-- 

- 
- -

Forest ~- lCl l CII i it 2 , 1.2 -C- 85 3 11 .823 1 ,2~ 5

I Lumber a wood pr -C,~ t-~ 24 — .876 II , - - ~‘ . 2 3 3  1’ ,.
Pul p & p lpi - r 1 ’ -  1 , 00 1 2 , 5 7 3  - , 2 05 5 , - -
I or ,  - t management 1, 592 , 5- ~ 8,6-1 3 17 .750

4 loimbr- r a wood p r o d u c t s  24 1 , 6 13  1~~~ - - 7.23 6  ~~ , - - -

Pulp & p I p e r  / 6  452  0 -  .2-91 .20~ (’
Fores t  - - i ,, i ,_ ,~~o , i  IC - i l, 681 - -

- 3. -- : --

5 Lumber  a wood pr od~ i x  / 4  1 ~-~~ “7 2-C - - - - - - 
- 

-
- - 2-C - l i  -

Pul p & paper C- —— I :-  ‘ .215 I -- .’ . S

Forest management 2 ,012 -1 , 8 - 10 ,925 22 . - - -

6 Lumber I wood p i C ’i -  i x  2-. 31 ,818 138 ,,.25 1 .655 10 .703.
Pulp & paper 26 (8-3 8, , ~i 91l o 1 3 , 38 ’
Forest manag ement 4 , 100 1 , 355 :~~~S00 41 . 6.2

I
7 Lumber 3. wood pro l u - i x  1-1 16 ,133 45 , .2: -7 ,375 .3 ,8’.’.

Pulp 3. paper 16 -, , Ci03 8,x - 3  16 ,i’ r l ’ 1% ,.2”
Forest m a n a 9 e t x - , 1 t  4 , 182 9 , 16 70 5 .C- ’ - ~~0 

—

8 Lumber  & wood pr - du e t s .2 1-8 , 6-- ’- ~ 5 , ~- 1 , .2,1335 —

P u l p 1. p i p e r  2 1 5 (C ,764  ~~3 . . 2  3 (-1.264 5 9 ,~~ ’~
For,-st n I C i . I - ~ ,- m, - i , i  ~~~~~ 2 2J  6 1-  - _ .1 1 ’ - —  l10 ,-9~~:

9 Lum b er & ~~~~~~~ pr o~1~v t s  I~~ 172 ,1,8 , 176 .1 .2 182 ,1170 186 ,095
P u l p 3. pap er  / 1, C 9 , 116 7 7 , 1 3 3  9~~, ”.2 102 . 101
Fores t  r~ i,,-in,-,-, -,it 3 3 , 1 / 6  34 , 361 ~~l , 712 17 1 .94 3

— 10 Lumber -a wood p r -~1~i~ ts 23 31,7 ,1 1 9 ,  1 7 3 , ! - 1 .2 228 17., 124
— Pul p & paper /6 1 1 ,0” 9 /7,913 1.2/-.1 1(1 ,721)

F, ’r - n t  nil, C Iper -C,t 16 , 758 59 I 1- 15 , 255 29 8 , 2-3 7

13 I n—O r ~, woo l pri’1I~I t s  . 1 101 , 196 1/8 , 8- 1 . 1 136 , 78 3  13(3 , 6 . 7
l’u I P & p p e r  26 5-8 ,8(11 1- 3- 1 , - 10 152 ,730 1 61 - , 1-20

~ori-st t0flii % -r~,- i i i  1 1 ,61,1 25 , Sn C- I - 9 C - n l  1/9 , - u

12 Lumber 1. wood p r - J u t s  1-
_ I ‘ 018 6, 13 5 ,25 4,18’~

P u l p 1. p- p &-r :1 — —  — —  —— — —

F o re s t  rC I n a g , - n i - n t  1 , 118 i , 14 - 7 ,’,’’ - - 1 5 , 8( 5C C

9 — SI ( un ,9 , , r 3. wood pr u l u  C - -~ 1- , 1,8 5 ,55(3 7s1 .1 I 7 1(9 , 51 (7 - C “~ (2-C-
Pul p & papl- r It 171 ,7 61 336.1 9 7  1.81 , (S’I 5 51 - 

- 3
( O r - - C  management 87. 50(1 103 - 6 ’ ’  .2 .001) 0 7 5 , 101,

1/ 1 9h 2 Constant fbi I. ,

2/ F I~e p r - - t i - c t  ion n t  m l n I~~, -C ~i e iC t of I or - C f o r  t61- prod~ lion of t i- , 1, , -r  and r o l e  .-d
p i- -- ,i, , C s ,

3/ Al I , - ~, C  Ion 01 I -r i- st n , , ,n i~~, -n - i C t  - l ’ I I C I - - m , -C l t ((1)11 p _ iy r .l Is to - l , P C i - 8  i , n x  s-as I’~~st-d on

I I ’ S t lm h t - r l , , r v - s t  r I  a t  f , - n s h i 1,s.
So i r ~- , - :  W a l l , B r i a n  B . , ‘C - j ~- i  

- - ±5 - I -  : - - - ‘ l i  - n ( tO - r l-I. - onor, v ‘f tO. ( , ‘l u r n h i a—
3 , 1  ( -~~, , I I -  “ - - I - n , 1 ’  - 5 , ‘ - - , - :~~ - ,~ I C - ,  N , C r C I a ,  ‘i (- - - rest a R ICCgt-

— I t S t a t lo t, , I~ r t  a C i d . - ir i - gon , F i - hr i , a r v  l ’ l I - l -
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slower rate and emp loyment may be expected to decline. In those
areas with major untapped timber supp lies , the industry can be
expected to grow faster than in the region as a whole. Generally,
this new expansion will occur east of the Cascade Range .

With the s h i f t  in the product  mix and the leveling o f f  of
wood fiber consumption in the future , the characteristics of
the industry will continue to change. There will be fewer
lumber mills and p lywood p lants but  the average capaci ty  per
mill will increase. Because of the need for better utilization
of wood in such a competit ive wood market , f i r m s wi l l  tend
to continue their integration of wood processing facilities .
The cap ital supply,  the raw material supply, the technical
skills required , and the long—range outlook required suggest a
continuing trend toward more mergers and consolidation of
f ores t land ownership. The forest industry labor f orce will
be shifting from lumber manufacture to plywood manufacture ,
pulp and paper processing,  and secondary manufac tu ring of wood
products.

As markets continue to expand within the region , new
types of industry will be attracted and the region will become
less dependent on its timber economy . However , due to the
nature of the forest industries and their tendency to locate
near raw mater ia l  supp lies , many smaller communi t ies  wi l l
continue to be highly dependent on timber—based activities .

The p ro j ec t ed  popula t ion  increase in the region and the
nat ion will act as a cons t ra in t  on t imber supp ly .  Peop le need
water , roads , power , industrial sites , recreation areas and
home si tes , and fo re s t ed  land is f r e q u e n t l y  required to f u l f i l l
these needs . For examp le , when fo res t s  are taken out of

; production for roads , powerlines and homesites , this, in effect ,
reduces the long—run po ten t i a l  supp ly of t imber  and i t  is
possible that consumers may have to pay h igher  prices f o r
timber products in the future. Recreation use also removes
some f o r e s t  land f rom p r o d u c t i o n .  I t  is assumed tha t  present
t rends  in fo re s t  land loss would con t inue  in the reg ion and
the projections of wood fiber consumption reflect this limit-
ation .

Man is more and more concerned with his environment and
how it is affected by industrial activity . Allowance was made
fo r  th is  concern in making p r o j e c t i o n s  and i t  has been assumed
that technology of pollution abatement will advance sufficient]’.’
to allow the pro jec t ions  of consumption to be realized. Economic
activity ough t to make man bette~ i . f .  It is hoped t hat , in
some measure , th i s  s tud y of the t imber economy will contribute
to that end .
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A G R I C U L T U R E  I N  T H E

R E G I O N ’ S E C O N O M Y  
C-

CHARACTERISTICS OF AGRICULTURE

Agriculture is an important industry in the economy of t h e
C o l u m b i a — N o r t h  P a c i f i c  Reg ion.  In 1964 the  va lue  of a g r i c u l t u r a l
commodities produced exceeded $1.5 billion. About 60 percent
of t h e  va lue  was f r o m  c rops  and 40 p e r c e n t  f r o m  l i v e s t o c k  and
poultry . The industry utilizes a significant proportion of the
region ’s land and water resources for producing a groat variety
of agricultural cot:-j~u d i t i e n .  About a third of the land area is in
far-~ --., and ex t e n s i v e  q u a n t i t i u s  of pub l i c l y owned land are
u t i l i z e d  by l i v e s t o c k  fo r  g r a z i n g . Of the  21 m i l l i o n  acres  of
crop land , about seven million acres WoCc irrigatc~ i iii 1966. In 1960,
app r o x i m a t e l y 156 thousand persons  were emp loyed in a g r i c u l t u r e
and about ei~ 1it percent (/ i43 thousand) of the reg ion ’s population
was cla n— - i f  ied as rural farm .

Farm and f a r m  characteristics of the region and subreg ions
in 1964 are- presented in table 2 4 .  In 1964 t h e r e  were approx —
imately 117 thousand farm s in the region. Since 1949 the
number decreased by nearly 56 thousand (over 30 p e r c e n t ) .  They
have also decreased in all subreg ions , however , the rati s of
decline vary considerably between subreg ions . Generall’ , the
subreg ions west of the  Cascades have e x p e r i e n c e d  g r e a t e r  ra tes
of dec l ine  than those east of the  Cascades .  ln Subreg ion 2,
which contains the Columbia Basin project , the decrease in *

number of f a rms  was onl y t h r e e  p e r c e n t .

From 1949 to 1964 , land in f a rms  increased f rom 52 m i l l i o n
acres to about 57 million acres. Subregions west of the
Cascades experienced a decline of land in farm s, while those east
of the Cascades generally had an expansion of acreage of land
in f a r m s .

The average  size of fa rm in the  reg ion was about  ~I82 acres
in 1)6/,. This was an increase of about 180 ac.es per farm from
1~

(4C-
~ Average farm sizes range from as low as 71 acres in the

Pu 6 et  Sound Subreg ion tc over 3 , 700 acres in t h e  Closed Basin.
Till-se size differentials are associated with the type of farming
enterprises in the respective subreg ions . The average size of
f a rm has increased substantiall y in all subregions sinct- 1949.

The decrease in land in f a r m s and decrease of fa r m  numbers
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in those  subreg io ns s t - s t  of t h e  Cascades  is a s s o c i a t e d  w i t h  popu-
l a t ion g r o w t h  and i I l I C - l i s t r i a l  C -x p a n s i o n , w h i c h  has been cons i~~~r al ’ Iv

r e at er  in the w e s t e r n  p a r t  of  the region . I n  t h o s t -  su b r e g i o n s
east of the Cascades , rt-source l h l V I l I lpr- C its ( such  as i r r ig a t  ion)
and oth t- r factors have caused acre;lot-s of land in farms to either
i n c re a s e  or , a t  lean t , to he r~~s t r i c t e d  in  t h e i r  r a t e  of d e c l i n e .
AIOI C , they  have caused t h e  r a t e  of d e c l i n e  in t h e  n u m b e r  of f a r m s
to be l e n s  than  that in  t h e  w e s t e r n  p a r t  C f  t h e  rt-g i o n . The n u mb e r
of f a r m s  has bt-t- n d e c re a s i n g  as t h e  a v t - r a o t -  s i ze  of f a r m  has  be~ n
i n c r e a s i n g .  This  has been a s s o c i i t t - d  w i t h  t h i t  n e c e s s i t y  of
reducing costs p er  u n i t  of p r o d u c t i on by the  use of advanced
t t - -h n t C l o g i e s , I lu p led  w i t h  a d e c l i n i n g  r e t u r n  per u n i t  of  output.
Also , it allows farm enterprises to take ort-C - l t c r a d v a n t i o t -  ( C f

C economies in size of operat ion and m a i n t a i n  or i n c r - a s e  t o t i ne t
income .

The c l a s s i f i c ~it  ion of  farms by t \ - pC are t lose  us ed  in t h e
Ce nsus  of A ’ r i c u l t u r C - , which  is baso-J on . a desc r i p t i o n  of  t h e  ma jo r
source of i n c o m e  f rom f a r m  s u e s .  Thus , dC- 1 i rv far-ma a r -  d e f i n e d  as
farm s with 50 percent or more C I  t h e  t o t a l  v a l u t - o f  f a r m  sal es fror 

- -
dairy products. ~h i  so e l  l a n e o u s  and gene r a  I f a r m s  a re  t ‘so rI-ce iv ing
t h e i r  income from three or more soi rees and do not mt t-t the cri tt r~ a
for any other t v p t - .

Over half of the fa rms  in t he  r eu ’ion  are classifi ed as
general and miscellaneous. These farms are most numerous in the
subregions west f t h e  Cascades , w h i t — r e  t h e  f a r m  en t 1- r p r i se s  a rt -
most d i v e r s i f i e d . D a i r y  firms are gt-nera llv c on c e nt  r a t  o- , l  in
southern Idaho and in the suh rt-o ions wt-s t of the Cascades. L I V C  — t o o k
farms are well distributed thro tiehi out all sluh )r gions . Vegetable and
poultr y farms in the region are rei C - it i vt - v sma l l  in  n u m b e r , hu t  the ’.’
art - concentrated i n  S u b r e g i o n s  3. 9 , and 11. {)vt-r h a l f  of the f i e l d
crop farms are located in Subregion 4.

A b o u t  60 p e r c e n t  ot  the  f a r m s  are cI m m l - r I  ial f a r m — . In
general , a l l  farms were classified as c- -mmer ia l if the ‘ .‘ah t- of

- - sales amounted t o  $2 , 500 or more , or i f  t h e  operator s- i s under
- 

- 65 ~‘1-ar s of age and  did ( C t  work off the farm m o r e  t h a n  100 days ,
or hi , i s  n o n f a r m  i n c o m e  g r e a t e r  t h a n  I a r m  i n - o m t - . ~~Crl c om m erc  i i i
( o t h e r )  f a r  mt ~1 r u -  t I C ’ S -  farms w i t h  1 t’sS than $2, 500 a n n u a l  ~ a 1 es ,
w h e r e  t h i t ’ o N - r u t  -r  work--~ off t I c  f a r m  more  t h a n  100 d ay s , or ha s
11111( 1 arm income gr a t e r  t hilili f i rm income - l h t -~~c art- cc - n t - r a l l y
p a r t  — t  i me  f a r m s  or  f a r m - - on w h i c h  t i c -  O~ - - rat or is rt - t i red . These
ti c l i  lI ’ tillIli rCial farms compri so about -,  — - - ~~ cent of all farm s in t h e
r&-g ion , and over 50 p e r c e n t  of i l l  f i r m — - in ~iihr &-u’ ions 8, 9, 10 ,
and 11 .

Over t w o — t h i r d s  of t h e  f a r m s  in  t h e  r e c i on  are owner
C j C u ’ r C - l  t &-d part —owners operated 22 perc ent , and t e n a n t s  op e r a t t -d
10 p t - r e t - n t  o~ a ll f a r m  € ‘n t  c - r p r i  St ’ ’  . The o m h i l , C v r i t u t  C f f i r t - -  m a n l c t - r - -

— 
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acounted for less than 1 percent of all farm operations . These
f a r m  tenure  r e l a t i o n s h ips were somewhat s i m i l a r  t h r o u g h o u t  t he
sub reg ions .

AGRICULTURAL PRODUCTION

In 1964 the value of agricultural commodities produced in
t h e  reg ion ex ceeded $1.5 b i l l i o n . Abou t  60 p e r c e n t  of t h e  va lue
was f r o m  crop p r o d u c t i o n  and 40 percent from t h e  p r o d u t - t i o n  of
livestock and livestock products and poultry and poultr y produc ts .
Many of the products grown are important in both national and
international markets. An additional $2.1 million of farm inc—i - ’ 

was derived from providing hunting , fishing, and other recreational
services .

Tables 25 , 26 , and 27 present the  volume and va l ue of m aj o r
agricultural commodities produced in the region and subregions .
Other studies have presented comprehensive and detailed historical
and current descri pt ive analyses of the geograp hical location and
quantities of production of agricultural i-ommodities produced in
the Pacific Northwest (29) (46) (47) (48) (49) (50) (69). Consequently ,
only a brief description is presented in this report.

Small grains (barley , corn , oats , r\- e , and wheat) are
p r oduced  t h rou ghout  the  r eg ion . Vu -a t  is the ma lor cereal and its
production is concentrated in the Columbia Basin area and south—
eastern Idaho. Oat production is not concentrated in ~w one part of
tile reg ion; however , the Willamette Subregion is the heaviest single
product ion area. Barley production is concentratt -d in t h e  sLlmt- C

areas as wheat production , the Columbia Basin area and southeastern
Idaho . The most important corn growing areas are located in
Subregions 2, 3, 5 , and 9 . The production of small grains was ovt-r

6 m i l l i o n  tons in the  reg ion  in 1964 and i t s  va lue  over $322 m i l l i o n .
Small  g ra ins  are the major source of agricultural income .
Subregions 2 , 4, 6, and 7 are the major production areas .

Hay production is another malor commodity produced and
source I f  a g r i c u l t u r a l  i n - o n e . Production ot hay  is  not  c e n t r a l —
ized in any  s u b r c - c i o n , but significa at qua ntities are produced in
S u b r e g i o n s  1 , 2 , 4 , and 5. The r e g i on  p r o d u c e d  7.7 million tons
of ha ’.’ in  l ) 6 -~ , v a l u e d  at over $166 m i l l i o n .

O t h e r  major crops grown , in t e r m s  of v a l u e , are f r u i t ~~,
n u t s , and b i - r r i u - --i . The value of t h I~-se crops was over $152
million in the region in lYh/u . A larce variet y of deciduous
tree fruit s , berr ies , and nuts are gros-n in rt - l a t i v e lv  concen-
trated a r u -C - i s . Imp t C rtant crops grown art- app les , pears  • cherries .
strawberries , rasp berries , walnuts , and filberts. The production
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of these commodities are concentra t e u  in ~ u h r e g ions ~~, 3 , 7 ,
and 9.

Potatoes and sugar beets are a l s o  m a l o r  c r o p s .  The> ’
are gene ra l ly grown on the  i r r i g a t e d  lands in Subrec ions 2, 3 ,
4, and 5. Potato pr od u Ction amounted to 55 million hundred-
weight in the region in l9t3 and its value was over $75 million.
S ug a r  beet production was over four and a half million tons
and i t s  v a l u e  about  $53 m i l l i o n .

Misce l l aneous  crops (hops , min t , ~u no  f o rage  seeds) are
grown p r i n c i p a l ly  in Subreg ion 9 , bu t  S u b r e g i o n s  3, 5, and 6
are also important. Hops and mint are grown m a 1nl v in the
\‘akima and Villium ~-tte Subregions . The p r o d u c t i o n  of g r a s s
and cover—crop seeds is most heavil y concentrated in the
W i l l an i e t t e  Subr ~- c i o : - ~, with secondary  concen t r a t i on  in Subreg ions

5 arid 6. The value of production of these crops was about
$85 m i l l i o n  in 1 1 13 .

Dry bean s and peas are grown p r i m a r i l y in Subreg ions
-~ and ~,. Dr f i e l d  p~~a- are produced in a concentrated area
in southeastern Vashington and tile a dj a c en t  p o r t i o n  of Idaho ‘
north of the Snake Ri’ er. Production of dry field peas is
ce n te r e d  in t h e  I w i n  Falls area of southern Idaho (Subregion 3),
and the Columbia Basin project area (Subreg ion 2). In 1964,
about  6 . 8  m i l l i o n  h u n d r e d w e ight of dry be ins and peas we re
produced and their value exceeded $34 million.

The production of livestock and livestock products and
p o u l t ry  and p o u l t ry  p r o d u c t s  is an i m p o r t a n t  segment  of tIic

a g r i c u l t u r a l  economy of t h e  reg ion. The total value of t h i s
production exceeded S600 million in l°6-.. Livestock and
livestock products accounted for $527 million , and poultr y
and poultr y products , 583 million.

The p r o d u c t i o n  of c a t t l e  and calves (beef  and veal) is
d i s t r i b u t e d  t h r o u g h o u t  th~ reg i - ‘n .  Beef  c a t t l e  operations
f a l l  i n t o  t h r e e  c a t eg o r i e s ;  (1) r a ng e  c a t t l e  r a n c h - i n g ,
( 2 )  f a rm b ee f  production , and (3) cattle finishing or feedlot
e n ter p r i s e s .  C a t tl e  r a n c h i ng  is g e n cr a l l ~- a l a rg e  scale
enterprise , usuall’.’ located in subregions east of tin.- C a s c a d e s .
Farm I C C - C - f  p r o d u c t i o n  is g e n e r a l l y combined  with other f a rm
u - i it er p r i se s  t h r o u g h o u t  the  r eg ion  and f e e d l o t  e n t C - r p r i s e s  a t c
commonl y found in i r r i g at e d  a r e a s  such  as by t h e  S n z u k o  R iver
and in t h e  Yak ima \h i l l ev .  } i e ef  and veal producti on in r u e
r eg ion  was over  1.4 billion p o u n d s  in l~ (t-~ and its value
about $284 million.

V i l k is a major livestock p r o d u c t .  The  p r o d u c t i o n  of
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milk is concent ra ted  in those areas of the reg ion where popula-
t ion is located (mainly west of the Cascades , and also in Sub—
regions 4 and 5). Over 4.5 billion pounds of milk was produced
in 1964. The value of milk production was about $198 million.

The production of lam b and mutton and pork in 1964 was
132 and 142 million pounds , respectively. The production
of these commodities occurred throughout the reg ion. Subreg ions
4 , 6 , and 9 were the most important in the production of pork
and lamb and mutton.

The production of poultry and poultry products is concen-
trated in those subregions west of the Cascades. Egg s and
broilers are the most important products , but turkeys and f a r m
chickens are significant in some subregions . The total value
of output from poultry and poultry products in 1964 was about
$83 mi l l ion .  The value of egg produc t ion  was about $51 mi l l i on,
and broilers, $21 m i l l i o n .

The projected future levels of agricultural production
for the region and subregions relies heavily upon the National—
Regional Program of Economic Analysis and Projections of the
Economic Research Service for the Water Resources Council (64).
The national program provided estimates of requirements for
food and fiber for the United States. These estimates were
essential because many of the agricultural commodities produced
in the region are exported to national and international
markets , as well as being consumed within the region. Also ,
regional projections of agricultural production were made for
these same commodities by the national pr ogram .

Certain assumptions relating to the future economy and
its structure were made in the national program . These
assumptions of basic economic indicators provided the framework
w i t h i n  which  the  p r o j e c t i o n s  were developed and are common to

• all sections of r - s  report. The agricultural projections
consider , implicitly or explicitl y, important factors which
will shape the  growth and development in agriculture. Several
i m p o r t a n t  f a c t o r s  tha t  a f f e c t  the  f u t u r e  a g r i c u l t u r a l  economy
were explicitl y considered in develop ing the national projections
of food and fiber. These are as follows :

(1) Population growth;

(2) Rising per capita income , changes in consumer tastes
and their influence on per cap ita use of agricultural
commodi t i es ;

(3) Industrial and other uses of agricultural commodities;

- . 
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(4)  L ive s tock  feed ing  e f f i c i e n c i e s  and c o m p o s i t i o n  of
the feed r a t i o n ;  and

(5) The forei gn market for agricultural products.

The national projections of production r yuirenerts ,
presented in table 28, represent an agricultural econom\- wi ere
a g r i c u l t u r a l  p r o d u c t i o n  is in ba lance  wi td  - st bo a ted  fu ture

demand . A detailed discussion of t h e assumptions and proceciurC :s
used in the n a t i o n a l  prog ram i s  r e n -  r t e d  in  sev0-r al  .- thc-r
s tudies  ( 6 4 ) ( 6 7 ) .

In developing the regiona l yr j e  t i c ’n s . pr imar - : emp ha s is
was p laced on the examination anl: ~ r,1:’u lot io n ~~~~ . i t  trC~niS
in production patterns in t h e  ruolo:: r- 11 ~~~ o the nation.

These h i s t o r i c a l  r e lat i o n s hi p s - e r - - p r  ‘
~~~- - . ‘ - - 1  t - ‘80 , w i t h

only minor modifications bc -v ond  t h a t  - r~ 
commodities for wh i c h  n a t i o n - i l  n r L j - ~:L w- i-~ .

(such as berries , h ops , m i n t s , f o r 0 ~~~ ~~- - L t~~~t -  ::o~ or f - j e t -ar-
considered in developing the p r - j e e t i  n i ~ we r e h i i - t n r i c a l  t rends
in p r o d u c t i o n  and n a t i o n a l  p u p u l - it  i n  gr4 -~~ - - In ~en o -r a l .
t h e  historical production p a tt c r t~~os i n d i - : a t e d  an i n c r as ri g
relative share of national :- r o d u ~~t i - o n .  I h s is r c i  l ee  r e -u  i n
the  reg ional p r oj L c t i o n s  up t o  t i n .  or ~~~~ 1 l i ~ pru oe iureS

used for developing tile subreg ional or -jection s -.- :C-re s i m i lar
to those used fo r  the reg ion . The m a j o r  f a c t o r s  considerug

were  h i s t o r i c a l  p r o d u c t i o n  i.n each s u b r e c i o n  r e l O t i v e -  to  t h e
reg ion , pro d u c t i o n  t r ends , po p u l a t i o n  g r o w t h  and , tc ’ t h e  ex t e n t
poss ib le , t i c  a v a i l a b i l i ty  of r e sources  f o r  a g r i c u 1~~u r a l
p r o d u c t i o n .

The p r o j e c t e d  values and vo lum es  o~ p r o d u c t i o n : of n a l o r
crops and l ives tock  cc - rrodi ties for the Columb ia—N rth Paci~~ic
Reg ion and the 12 subreg ions are presented in tables 7~ and 3U,
The va lue  ( in  c o n s t a n t  do l l a r s )  and v o l u m e  of a l l  a o r i c u l t n r a l
c o m m o d i t i e s  i,s p r o jo c t e d  to inc rease  ah - ’n t  t :-:c and a h a l f
t imes  by 2020. The production of ~i i ~ c rc-os v i i i  in c r e a s e  by
160 p e r c e n t  and a~ l l i v e s t o c k  b y .131 p e r c e n t .  B’: 2 0 d 0  t I l e
va lue  of a l l  c rops  p r o d u c e d  w i l l  r e i :r e sen t  a b o u t  b--i c - r c e n t  of
the total value of p r o d u c t i o n , and l i v e s t o c k and p , - u l  t r y .
36 percent. 0h e  m a j o r  i n c r e a s e s  w i l l  be in t h ’ s c -  COl-LOlodit ies
such as sugar beets , potatoes , v e g et a l - l e s , t r o t s , o u t s  and
be r r i e s , bee f ar:o veal , eggs  and b r - - i  l e r s .  T I i t - : - e  r e g i o n a l
p r o j e c t i o n s  r e f l e ct  t h e  chang ing  n a t i o n a l r e c t u i r e m o n t s  f o r  food
and fiber. Tin. ’ p r o j e c te d  i n c r e ase s  of  a g r i c u l t u r al  p r , - C. u O t i C C tl
var o -  b e t w e en  the  s u b r e g io n s , rung lug from a:: i l l — ~~ c-CiSC of over
200 p e r c e n t  in Subreg ion 2 to l e s s  t h a n  100 n e r c - 1 n t  in ot  ~er
--lon reg ions , S i C i l  as 10 and I d  -
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CROP YIELDS

The adoption of modern technology and resource developments
has been responsible for a rapid increase of yields for many
crops grown in the  region.  Form s which t echnology  has taken
i n c l u d e  improved crop v a r i e t i e s, b e t t e r  me thods  f o r  c o n t r o l  of
weeds and insects , improved water supp ly and management of
land and water resources , higher levels of fertilization ,
improved harvesting and marketing facilities , and other improve-
ments. The development and adoption of theso improvements
had been made possible by research , extension , educatien ,
and technical services available from institutions and Oi~~enc1eS ,
as well as the increased availability of capital. The growth
of irrigation is another significant factor affecting crop
y i e l d s .  In 1944 the Census of A g r i c u l t u r e  e s t i m a t e d  t L t
i r r iga ted  land amounted  to about  3.5 million acres in the reg ion.
In 1964 , 5.6 million acres were irrigated . In addition , other
land measures and watershed p r o t e c t ion  measures , such as
drainage , have had an influence on increased yields.

To aid in the identification of future problems and the
determination of the need for land and water resources ,
projections of crop yields were developed for the reg ion. The
projections are presented in table 31 and are based on a
cooperative study with the state Agricultural Experiment Stations .

Each state Experiment Station was provided with common
assumptions to specif y the conditions under which the projections
were estimated. The projections were to reflect the actual
level  of pe r fo rmance  at an average level of man a~ em~-n t , and
not such p e r f o r m a n c e  levels as mi ght  be e:~pec ted  f r o m  c o n t r o l l e d
p lot and above average levels of management. The specific
guideline assumptions are as follows :

1. General  economic s t a b i l i t y  wi l l  p reval 1 du r ing  the
projection per iod .  No ma jo r  war or economic recess ion w ’ l l
occur and a high level of economic activity and nearly full
emp loyment  wi l l  be m a i n t a i n e d .  This does not ru le  out pe r iod ic
cyclical adjustments in economic activities.

2. Government programs are expected to exist during the
projection period ; however , market forces will be assumed to
be the dominant factor in the allocation of resources. T h i s
imp lies a 10radual decrease in production restraints and g r e a t e r
market influence during the projection period.

3. Government programs in ext~-n’-Cion and research will
- ‘ C l t i nue at p resen t  il-v e ls .

4. Marketing and transportation taci li ties w i l l  be
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adequate to handle agricultural production.

5. Current normal price relationships among inputs , and
between inputs and outputs , will continue throughout the
projection period.

6. Credit availability, tenure arrangements , zoning , and
taxation policies will not interfere with agricultural adjust-
ments , including farm consolidation or adaptation of new
technologies.

7. Fertilizer and livestock feeds of needed types and in
sufficient quantities will be available at current normal
prices .

8. Assuming existing cropp ing patterns and level of
resource developments , disregard the effects on productivity
of addi t ional  resource developments or chang ing cropping
patterns .

In addition to the assumptions , the Experiment Stations
were provided wi th  t ime—series analysis  of crop y ields f o r  t h e
ye ars 1939—1963 and 1949—1966 , from Statistical Reporting
Serv ice da ta , and historical crop yields from selected Bureau
of Reclamation projects as a statistical aid to the effort.

A wide va r i e ty  of f a c t o r s  wi l l  a f f e c t  the projected
increases of crop yields. Gains in crop yields per acre will
gener ally result from the following major factors:

1. Improvements  in the average level of managemen t .  The
average level of management f o r  the p r o j e c t i o n  per iods  w i l l  be
at a higher level than that existing during the base year.

2. Conservation and improvement of the soil resource
through continued and more widespread land treatment measureso
which prevent soil loss , conserve moisture , and prevent crop
damage. C

3. Improved varieties of crop strains.

4. Improved ti .llage methods , rate and date of seeding ,
seed treatment , and cultivation will be more widely adopted.

5. Insec t i c ide  and h e r b i c i d e  improvement , management  and
use has great  potential for improved yields.

6. Greater use of fertilizer and improved types of
fertilizer.
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Ta ble 31 — P ru oj e ctl ~ C c,s of Weighted Yie lds for Crops
in the Col umbia—North PacIfic Region

P r o j e c r i - n n
Irri g ated or index Numbers i ” F- . iOO

________ 
C r o p ,~,,_,,,_,,,,, N

,,

-1~~~~~~t A- Ci_ 1980 2000 2020 
-

Barley I 1 3 1 . 158 IC / /a
Bar ley  NC 1 2 8  11.1 1/0
Corn for Grain 1 107 128 1 - c7
Corn for Grain Ni 105 125 115
Winter Wheat I 133 lI/ C 21 5
Winter Wheat NI 121 1.’ ’) I / C C
Spring Wheat I C A / C  186 2 )/C

SprIng I-Cheat 51 131 1 55 174
Oats I 12/a 189 2 31
Oats NI 1071 120 141
Snail ‘ra ins C u t  for Cloy 1 101 I C / C . 107
Small Grains Cut for Hay 51 so 107 1 15

-rn Silage 1 101 12 7 164
to rn S il ag e id -u ’) 133 138
A l f a l f a  Hay I 1,27 156 lB/a
A l f a lfa Hay CCC 128 147 164
All Other Hay I 1’.3 165 219
All Other May C I 155 176 198
Dry Bean s 1/ I 130 152 172
Dry Pe a s ,t7 1 14 0 163 187
Dry Peas NC I1 128 14 3

1 142 171 192 C

Sugar Beets 1 1 )2 1CC/C ISO
Hops 1 127 150 1 71
M i n t  Crops 1 140 1/-F 201
Forage Seed C r -p s 2/ 3/ 104 132 15 7
Snap Beans 3/ 145 218 2’,)’
Sweet , Creen Peas 2/ 3/ 150 205 25 1
Sweet Corn 1 180 2C ..1. 30~.
Stra w berries C 1 711 281~ / 13
S t r a w b e r r i e s  NI 101 91 91

— Rye 3/ 2 83 21 / ’ 1-0
Onions 3/ 12 5 I _ 3  166
App le .. 1 195 2’)~-
App les CI 2 1 1 318 )OA

Pears 1 1 73 285 — 2 1
Pear; 111 174 2’-~ 388
Sw c- r l  Cherries 1 254 328 532
rapes 1 149 i c - - u  I I / C C

Prune’s I I~~’l 21 ! 3 , ,’
Prunes N I  155 180 175
Pe acl ce s I C6 219 2 71
Peal / Cc-- , NI 157  1 7 1  214
A pr 1I~ C -  I 15 4 170 2 12
A r r I  , o t ,  ‘Ci 152 1/~” 2 CC C
Fl 11 , - c - I s  2 /  1 21)0 271 6 071 ,,

W., C o u t s  2/ C ~~l 71/’ 14 1

I !  - C r -g o .- , -  1 , / e l ,
2 / I ui; c l,o 1 C I ud ed,
3 / C n r l , ~des C -- - t h  l r r u w , , ’ ,- ul anci n l r n — C r r C . - - - - a’-r,- id pr ,C C 1 C I C t I C C n .
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7. Greater effort toward adoption of crops and management
system s for the  natural environment.

8. Greater acceptance of water management practices ,
improved land preparation , water supp ly ,  and timeliness of
irrigation will improve response of all crops on irrigated
land .

The projected trends in crop yields were not uniform for
every crop in each state , consequently, the state projections
were weigh ted by acreages of the crops in each state to develop
a weig h t e d  average y ield fo r  the reg ion. These p r o j e c t i o n s  of
weighted crop yields for the region are presented in table 31
as indices.  The indices for the reg ion can be used for develop ing
subreg ional , or other geograp hical area , projections by being
appl ied to the  absolu te  levels of y ie ld  in those a reas .  The
indices reflect a considerable degree of difference between
crops , and for crops grown on both i r r i g a t e d  and n on i r r i ga ted
land .

LAND RESOURCES AND USE

The data concerning land uses in this section of the report
are based on the hydr olog ic drainage areas of the subregions
and region , and not on the county boundary approximations as
all the other economic data.

About  21 m i l l i o n  acres of land are currentl y classified
as cropland , of which approx imate l y seven mi l l i on  acres  are
i r r igated ( t ab l e  32) . Cropland comprises less than 12 a

percent of the total land area of the region. Forest land , on
the other hand , accounts for nearly 50 percent of the land area
of the region. Rangeland , in 1966 , was nearly 59 million acres ,
or approximate ly 34 percen t  of the total land area. Other land
( u r b a n — i n d u s t r i a l  areas , f a rm s t e a d s , a i r p o r t s  and o the r  areas)
utilizes over eight million acres of the reg ion. Each of
these major land uses have different proport ional relationshi ps
to t h e ’  t o t a l  land area in the subreg ions . A detailed discussion
of these  r e la t ionsh ips is found  in o t h e r  s tud y appendices  (48)
( 4 9) ( 5 0 ) . Als o, detailed discussions and data concerning
cropp ing patterns for irri gated and nonirri gated crop land i s
presented in those appendices , as is more detailed information
on forest , range and other land u - C C ’ S .

Al thoug h crop land c o m p r i s e s  less than 12 p e r c e n t  of t h e
t o t a l  land area , a d d i t i o n a l ex t e n s i v e ’  ar e a s  of land are available
in  the  r e g i o n  which ar e  s u i t a b l e  f o r  c u l t i v a t i o n  an d crop
p r o d u c t i o n  ( t a b l e  3 3) .  Ab out  51 million acres of land ar e
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Tabl e 32 — Major Uses of La nd , C o l u m b i a — N o r t i C  P a c i f i c
Region and Subreg ions , 1966

Subreg ion Cropland Forest Land Rangeland Other Land Total
(1,000 Acres)

1 1, 552.1 18 , 242.1  1, 698.1 1, 327.1 22 , 819.4

2 3 ,308.8 5,652.1 4 ,583.9 536.0 14,080.8

3 686.3 1,508.9 1,534.8 121.4 3,851.4

4 3,781.3 4,296.9 13,555.8 1,047.8 22,681.8

5 1, 628 .9  4 , 190.5 16 , 838.7  7 3 9 . 4  23 , 3 9 7 . 5

6 3 ,077.8 13 ,537.1 5,041.8 714.5 22,371. 2

7 3 , 570 .6  8 , 328 .3  6 , 358.1 565 .2  18 , 822 .2

8 201.1 2,665.0 67.9 258.6 3 ,192 .6

9 1, 456.1 5 , 2 7 2 . 0  58.8 815.9 7 , 602 .8

10 584.8 13,828.6 168.6 472.2 15,054.2

11 591.0 6,429.0 105.0 1,321.6 8 , 4 4 6 . 6

12 365.0 1,893.0 8,733.1 403.7 11,394.8

C—NP 20,803.8 85 ,843.5 58,744.6  8 ,323.4 173 ,715.3

Source : Append ix IV , Land and Mineral Resource , Columbia—
North Pacific Framework Study.
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Table 33 — Acreages of Land Suitable for Crop Production by
Capability Class , 1966 , Columbia—North Pacific

Reg ion and Subreg ions

C a p a b i l i ty  Class
Subreg ion I II III IV Total

(1 , 000 Acres )

1 1.0 415.1 1, 135.6 3 , 003.0  4 , 554 .7

2 69.1 500.0 2,518 .0 1,503.1 4,590.2

3 51.8 255.3 330.6 425.2 1,062.9

4 --- 569.2 2,233.4 1,124 .2 3,9 2 6 . 8

5 43.6 478.3 857.0 489.6 l,8b8.5

6 3.0 424 .1 2,497.4 933.4 3,857.9 1
7 20.0 555.8 1,974.~ 3,037.5 5,587.5

8 11.6 217.0 434.7 abb.7 1 ,130 .0

9 l71..5 906.2 851.9 872.2 2,801.8

10 1.8 602.5 843.6 2 ,119 .1 3, 567.0

11 — — —  315.0 521 .0 1,231.0 2 , 0 6 7 . 0

12 --- 94.5 510.0 345.0 1,149.5

C—NP 373.4 5,333.0 14 ,707.4 15 ,750 .0 ~o ,l63.8—

1/ A b ou t  15 million acr es of de’ser~ land in capabilit y class VI
are also pot e n t  l a l  I ’.’ su it abl e for cropland when irr i4~atC -d
Soil rCe ’ : Append ix  V I I I  , Land 3, -a - C u r e ’s and l/~a t  e riohe ’J  I’ ’ t7Ct 11311 ,

(:1) 10mb i~i— N o r t Ii PIle if i c Framework St i i~k

72

- 
~_•%~~ ;.( t~~~~~~_ 

_________- ‘  ‘ ‘ ‘ ~~~“ ‘ ‘  ‘ ‘  - — - — —.— .. -.-——— - -- - 
“-



suitable for crop production , which permits considerable oppor—
L’irit y for expansion of agricultural production if needed .

The p ro j ec t ions  of major  uses of land are p r e s e n t e d  in
table 34. Projections of the total land areas for each subreg ion
were made by the Soil Conservation Service and were based upon
the estimated changes in total water area for each time period
by subr eg ion , with the reg ional e s t i m a t e  being the  sum of th e
subreg ional projections . The decrease in total land area by
2020 is about one—half of one percent.

Projections of crop land acres were based on several sources
and factors. Historical trends of cropland for each subreg ion
and the reg ion were analyzed from Census of Agriculture data.
Secondly, projections of irrigated crop land and nonirricated
crop land harvested for each subreg ion were obtained and
analyzed from Appendix IX , Irr igation. Also , the historical
relationship between irrigated crop land and total nonirrigateC i
crop land , and nonirrigated cropland harvested and total non—
irrigated crop land were examined. The p ro jec t ions  of i r r i g a t ed
cr op land had been related to the projections of agricultural
produc t ion  and crop y ields in the  I r r i g a t i o n  appendix . Based
on the Projections of irrigated land and the nonirrigated
crop land harvested , and their historical relationships to total
crop land , projections for total crop land were determined for
each subreg ion and summed to the reg ion total.

The p r o j e c t e d  increase  of t o t a l  crop land in t h e  region is
about four percent Lv 2020 (less than a million acres) . In
genera l , crop land acreages in those  subreg ions  east of the
Cascades w i l l  be inc reas ing . Those subreg io ns west  of t i l e
Cascades will experience a dec r ease in c r op land acreages as
urban and industrial expansion occurs. Projected changes in

; the subreg ions are consistent w i t h  the past trends.

P r o j e c t i o n s  u t  f o r e s t  land were d e t e r m i n e d  b y e s r i : 7 / a t i ng
the losses or gains of forest land to or from the other major
uses of land by the Forest Service. Forest land is ‘rojected
to d e c l i n e  f rom about  86 m i l l i o n  acres  in 1966 to 84 m i l l i o n
acres in 2020 (slightl y over two percent). Nearly all subreg ions
w i l l  exper ience  a loss of acreages of f o r e s t  l and .

Other land is comprised of four distinct classifications
for th e’ purpose of comprehensive stud y; (1) barrei land ,
(2) roads and railroads , (3) - - m a l l waters , and ( Ii) miscellaneous.
The latte r classification , miscellaneous , includes urban—
industrial areas , farmsteads , airports and other areas. Pro-
jected changes in other land were derived from an analysis of
areas and populati on in urban p laces. Rt-gression analysis was
used to  r e l - it e  p o p u l a t i o n  to a c re ag e s  in u rban  a r e - a s .  Also ,
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several other studies provided additional information which was
used in develop ing and evaluating the projections (59). I n f o r m -
at ion from the Type 2 Ulilamette and Puget Sound Compreh ensive
River Basin Studies was utilized after making adjustments for
different definitions of land uses and other cri Lt- r ia . The
losses of forest lands to other land was also accounted for
exp licitl y.

The projections of acres classified as other land increased
from about 8.3 million acres in 1966 to 10.5 million in 2020.
This is nearl\’ a 26 percent increase. Those subreg ions west
of the Cascades will have the largest increases in the other
land category because of the greater expansion of population
and i n d u s t ry .

Rangeland was determined as a res idua l  a f t e r  the  pro-
jections of cropland , forest land , other land , and total land
were derived . Generally ,  acreages of rangeland will d ec r e .’Ase
in nearly all the subreg ions and thC region. Rangeland will
decrease f rom about  58.7 mi l l ion  ac res  in 1966 to about  56 .5
mil l ion acres ( f o u r  pe rcen t )  in 2020 in the region.

EMPL0Y5~LNT

A g r i c u l t u r a l  emp loyment dcc  r e u s e  - r - m  8 p e r c e n t  of t o t a l
emp loyment in the region in 11014 / L I ,’ ,I ~ ’ ‘cu t C.0’,’eU ‘C - r o e / n t  in 1960.
Emp loyment in agriculture has exh ibic ‘,llS Stn’A rltial dec reases
s ince  1940 , whi le  accompanied by si gni: , “ n t  i l i c r e a se s  in
agricultural output. Agricu I t ural emp io’ liE Ot decreased  b y
approximatel y 30 percent from ~~13 4 Q  to l9e) ( 2 2 1  thousand to
156 thousand). However , t h e  rate’ of C eci l was m u c h  :, lr oater
during the  1950—1960 decade when emp loyment dropped from 210
t housand  to 156 thousand , a c c o r d i n g  to the  Ce:1- Cus of P o p u la t i o n .
In a g r i c u l t u r e , an increasing total o u tp u t  has - ‘ e l I  achieved by
rap id increases in labor productivit y and a subst itut ~on
f a r m — b a s e d  i n p u t s  of m a t e r i a l s  and s e r v i c e s  p u r c h a s e d  f r o m
o t h e r  than  f a rm sources .  Grea te r  labor e f f i c i e n c y  has he eu n
accomp lished in part by g r e a t e r  specia l i z a t i on , i n c r ea s e d
mechanization , and adoption of improve d practices , which is
indicated by the increase of inputs purchased  by ~a nI1oro- from
nonfarm sources.

E v er y  ‘l - Ib r eg i on  in tll e Columbia—North PLIC i t 113 Re,~ 1 ) / C l  Ill s
experienced ~i dc -d ine i n  a g r i c u l t u r a l  e’mp i ) C v m e - C l t  S i n c e’ 194t).
S’smCe’ s C I br t ’ g  Id C II CI . such as I and 9 , I i i i ve_’ e’x p e - r  i l 3 n c e d  ~ii lsu t an t  iii

I S ’ ) ’ r e - i - 0 ,

P r o l e - c t i o n o s  - ‘ f  r i c u l  t u r a l  e m p l OVl fleIl t f r  t h e -  C i t  i o n  011, 1

wri t ‘ - r ri’sou rces rs-g foii.s t I e  re d ‘y e ’ I oned I n  t l i e ’  n a i l  oria i p roe 0 ,51’
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Reg ional projections of agricultural employment indicate that
there will Continue to be substantial decreases. By 2020 ,
employment in agriculture will decline to about 90 thousand
empl oyees and will be only about two percent of total employment
in the region (table 3~ ). Projections of agricultural employment
for the subregions are all declining . These projections are
based on pas t trends in agricultural emp loyment and the relation-
ships between projected changes in agricultural output and
worker productivity . They assume that there will be increases
in the number of full—time employees as under—emp loyed fa rmers
move out of agriculture , and also , decreases in seasonal part—
time employees .

FARN POPULATION

As in the nation , the Columbia—North Pacific Region h-’--
experienced a substantial decrease in the rural farm population.
Na tional and r eg ional trends indicate that while the rural
farm population was declining , total population was increasing .
Thus, about 23 percen t of the total population was classified
as rural farm in 1940 but by 1960 on ly seven to eight percent
were so classified in the nation and region. Associated with
these changes , the  nonfa rm (urban and rura l  nonfarm ) popu la t ion
comprised about 77 percent  of to ta l  popu la t ion  in 1940 and
increased to about 93 percent by 1960 in both the nation and
region.

Table 36 presents the population characteristics for all
subregions and the reg ion f or 1960 , with projections for ]~980 ,
2000 , and 2020.

Projections of total population for the region and subregions
are from the Office of Business Economics study, prepared for

• Water Resources Council (67). The projections nf the fare
population for each subregion were based on several types of
analysis. Historical trends of the nonfarm population for
the period 1940 to 1960 were extended as projections from
Census of Population data. Projections of the nonfarm population
were then subtracted from total population to estimate the farm
population. The rural farm estimates were then analyzed with
respect to trends in farm numbers and farm emp loyment .

Based on these factors , the rural farm population for t he
reg ion was projected to decline from 443 thousand persons in
1960 to about 185 thousand in 2020. The rural farm population
in 2020 will compr ise onl y about one and a half percent of the
total population. The norifarm population (urban and rur~i1
nonfarm) will increase from about 93 percent of total population
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Tabl e 35 — Agricultural Employment 1960, with Prolections for 1980,
2000 , and 2020 , Columbia—North Pacific Region and Subregions

Subreg ion 1960 1/ 1980 2000 2020

• •h (Thousands)

1 10.5 7.6 6.3 5.2

• 2 14.4 12.3 11.9 10.4

3 15.5 12.8 12.2 10.5

4 21.9 16.6 15.3 12.8

5 17.9 13.7 12.8 11.1

6 10.2 7 . 4  6.1 4 .9

7 11.8 8.9 8 .4  6.8

8 4 .9  3.6 3 .3  2 .5

9 21.7 16.0 14.7 11.2

10 8.1 7.1 6.5 5.4

• 
d 11 17.8 13.0 10.7 8.4

12 1.1 1.0 .9 .8

C—NP 155.8 120.0 109.1 90.0

1/ Estimated from OBE and Census of Population.
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• Table 36 — Total Farm and Nonfarm Population , 1960 with Projections for
1980 , 2000 , and 2020 , columbia—North Pacific Region and Subreg ions

Population
• Subregions Characteristic 1960 1” 1980 2000 20 20

• (Thousands)

1 Total 563.7 699.1 897.1 1,140.4
Farm 36.3 23.3 19.7 15.5
Nonfarm 2! 527 .4  675.8 877.4 1,124.9

2 Total 193.5 253.0 334.0 431.3
Farm 35.7 24.5 20.6 16.2
Nonfarm 157.8 228.5 313.4 415.1

3 Total 227.6 280.7 355.2 443.7
Farm 32.6 23.2 19.0 15.4
Nonfarin 195.0 257.4 336 2 428.3

4 Total 277.2 350.9 450.5 576.0
Farm 69.4 51.2 43.0 35.2

• Nonfarm 207.8 299.7 407.5 540.4

• 5 Total 252.5 328.7 430.4 553.5
Farm 47.9 30.1 25.5 20.0
Nonfa rm 204.6 298.6 404.9 533.5

6 Total 155.9 193.5 234.6 274.3
Farm 26.6 18.4 15.0 11.7
Nonfarm 129.3 175.1 219.6

7 Total 198.7 251.4 321.9 404 .4
Farm 28.5 19.1 15.5 12. fl

Nonfarm 170.2 232.3 306.4 392. 4

8 Total 224.5 277.9 349.4 441.3
• Farm 20.1 13.3 10.1 7.1

Nonfarm 204.4 264.6 339.3 434.2
d

— 9 Total 1,168.9 1 ,727.3 2 ,397.6 3,237 .1
Farm 69 .0  43 .4  3 2 . 8  2 S f

• Nonfarm 1,099.9 1 ,683.9 3f,3 .8 3,211.5

10 Total 381.4 465.4 575.4 708.9
Farm 27.2 17.6 14.7 10.9
Nonfarm 354.2 447.8 560.7 698.0

11 Total 1,768.1 2,449.7 3,345.3 4,-.48.1
Farm 47.9 23.8 17.8 33.7
Nonfarm 1,720.2 2,425.9 3 , 2 2 : . 5  4,434 .4

12 Total 13.9 16.3 18.7 21.3
Farm 2.1 1.9 1.7 1.6
Nonfar~. 11.8 24. 4 17.0 19.7

C—NP Total 5,426.1 7 ,293.9 9,710.1 12 ,680.3
Farm 443.3 ..89.8 235.4 184.9
Nonfarm 4,982.8 7 ,004.1 9,474.7 12 ,495.4

1 / cemsus of 1’opu1~ ~u, I~~MI . 
-

2 / Sum of Urb an and R~’r ~~1 - N c ~nfa rm population.

U
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in 1960, to abou t 98 percent in 2020. All subregions will
experience declining farm popula tions in the f uture , especially
those subregions west of the Cascades where population growth
and industrial expansion is the greatest.

SUMMARY

Agriculture is an important industry in the region. In
1964 the value of agricultural production exceeded $1.5 billion
and over 150,000 persons were employed in agriculture. About
60 percen t of the value was from crops and 40 percen t from
livestock and poultry . The industry utilizes a significant
propor tion of the reg ion ’s land and water resources for prod ucing
a great variety of agricultural commodities. Of the 21 million
acres of cropland , about seven million acres are irrigated (49).
Rangeland and fores t land are also u tilized by the livestock
industry .

Agriculture is expected to continue as an important
indus try in the fu ture , with ou tput increasing nearly one and
a half times by the year 2020. The production of all crops
will increase by abou t 160 percen t, and all livestock and
poul try,  131 percent. By 2020 the value of all crops produced
(in constant dollars) will represent about 64 percen t (60
percent in 1964) of the total value of production , and lives tock
and poul try,  36 percent (40 percent in 1964). Increases in
output by subreg ions will rang e f rom two to threefold by 2020 .
Emp loyment, on the other hand , will decrea se subs tantially in
the reg ion and subreg ions by 2020.

Projected increases in agricultural output will be
accompanied by changes in the structure of the agricultural
industry . Substitution of capital inpu ts for  labor and land , as

• 
• 

- well as shif ts in the organiza tion and use of resources , will
continue. Further reductions in the numbers of farms are in
prospect as smaller farms are consolidated into larger commercial
farms. Increased productivity per worker and per acre will be
inf luenced primarily by addi tional resource developmen t, such as
irr iga t ion and drainage , new technology, and more ex tensive
use of cap ital inputs.
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T H E  M I N E R A L  I N D U S T R Y  I N  T H E

R E G I O N ’ S E C O N O M Y

INTRODUCTION

The Columbia—North Pacific Region contains a wealth of

4 mineral resources. The Coeur d’Alene mining district in northern
Idaho has produced mineral weal th exceed ing $2 billion , mostly as
silver , lead , and zinc. The Butte mining district in southwestern
Montana has exceeded $3.8 billion in value of production , mostly
as copper. Very few m in ing districts in the world have rea ched a
total production of such proportions . Both of these districts
have prod uced con tinuously f or the pas t 100 years and have
potential reserves to continue production for decades in the
future.

The total mineral production value in the region in 1965
was $388 million . In that year , Idah o mineral production was
valued at $105 m ill ion , Washington ’s was valued at $86 million ,
and Oregon ’s was $81 million . In Montana for 1965, production
of copp er , gold , silver , lead , and z inc , virtually a l l  of wh ich
were produced within the Columbia—North Pacific Region , was
$101 million .

An important segment of total mineral production is the
industrial mineral operations which are found in each of tile 12
subr egions. Production of sand and gravel , crushed rock , limestone ,
pumice , expandable shale , brick and tile clay, and refractory clay
is often a local activity with the mine and the market in close
proximity. The construction industry is heavily dependent on
commodities such as sand and gravel and stone . Production of
these commodities in 1965 in the Columbia—North Pacific Reg ion
totaled 103 million tons valued at $125 million .

Bituminous coal has been produced in significant quantities
in the past; however , Diesel fuels , hydroelectric power and
natural gas have , to a major extent , disp laced coal as a
source of energy in the region. Mining of coal has shown a
declining trend over the past several decades. A pot ential
f or coal production exists in the future as a fuel source for
coal—fired , steam—electric—generating p lants.

Trend analy sis and projections in this report have been
done in terms of constant dollar value using Bureau of Mines
developed price deflators for various commodity group ings. The

• 81
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constant dollar series reduces the bias caused by price level
varia tions , thus showing more nearly the real change in the
annual value of mineral production. The annual totals were
constructed by summing the constant dollar value of several

• mineral groups. These groups were converted to 1957—59
constant dollars by dividing the group current dollar value by
the appr opr iate group implicit price deflator.

METALS

Mines in the reg ion , par ticularly those in Idaho and
Mon tana , have supp lied important portions of the U. S. base—

• metal output. Montana , the leading copper—producing state
from 1887 to 1907, has generally ranked among the top three
states in copper output with a cumulative total of over eight
million tons , mostly from the Butte mining district. Montana
also was the leading zinc—producing state in five post—World
War II years . In 14 of 20 postwar years , Idaho ranked either
first or second in zinc output among the states and ranked
second to Missouri in lead output during all but five years
since 1907.

Nearly all of the known base-metal and silver reserves
and resources in the reg ion are in the areas that have supp l ied
most of the production of these metals to date. The Coeur
d’ Alene mining region of Shoshone County, Idaho , contains the
largest lead ore reserves , while northeastern Washington hosts
the biggest zinc deposits , and most copper ore exists in the S
Butte district. Idaho has substantial quan tit ies of si lver
ore, but large amounts of silver are contained in base—metal
ores in the Butte district. Known Oregon deposits contain
onl y small quantities of copper , lead , zinc , and silver.
Vast tonnages of submarginal lead and zinc are inferred to
exist in northeastern Washington with lesser quantities in
Idaho and Montana. The Cascade Mountains of Washington contain

• sizable deposits of low—grade copper ore which may be profitab ly
extracted in the future. The average gold and silver content
of most Pacific Northwest base—metal deposits is small , with
the exception of silver in Idaho lead—zinc ores , but the overall
total is significant because of the large tonnages of ore
involved. The silver content of many Co eur d’ Alene district
base—me tal ores ranges up to 20 ounces per ton. At many deposits
in the region , by—prod uct recovery is important to the profit—
ab ility of the operation. -

.
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NONMETAL S

Nonmetallic mineral commodities have been produced in

~ubstantial quantities in the region. Total value of nonmetal
commodities produced from 1948 through 1965 has exceeded $2
billion. Sand and gravel and stone ou tpu t has accounted for
a major portion of this total ($1.2 billion). Other major
nonme tal commodities produced over the base period were cement ,
clays , lime , rnagnesite , olivine , phosphate rock and vermiculite.
The aforementioned nine major nonme tal commodi ties, over the
base period 1948—65, have accounted for over 97 percent of the
total nonme tal production value for the region. The share that
these nine commodities have contributed to the nonmetal total
has ranged from 95 to 99 percen t annually.

Sand and gravel is a ubiqu itous material in the reg ion;
however , only deposits near urban markets or convenient to con-
struction projects are generally developed or cons idered of economic
value. The total supp ly of sand and gravel is virtually inexhaust-
ible; however , some problems arise locally due to the increasing
comp etition of other land uses , par ticularly in and near urban
centers.

Dimension s tone and crushed stone are the prin cipal stone
products in the region. Dimension stone is used for buildings ,
f i rep laces , and other construction ; its production is of minor
economic importance as the market is small and irregular .
Crushed stone is produced in large quan tit ies from many
varie ties of raw material such as limestone , basalt , ultramafic
and grani tic in trusive rocks , sandstone , quar tz ite , and o ther
sedimentary and metamorphic rocks. Principal uses for  crushed
stone are for  concre te aggrega te , road surfacing , and railroad
ballast. Most of the roadstone is produced from small roadside
quarries used intermittently when there is local need for  the

• 
- material. Numerous stone quarries are situated near urban

centers where there is a large and continuous need for aggregate.
Limestone has many uses in addition to that of aggregates or
roadstone. These other uses depend on the purity of the deposit.
Limestone is quarried in Montana for metallurgical use and
manufacture of lime. In Idaho it is quarried for cement , lime ,
pul p and paper man ufac ture , sugar refining , metallurg ical and
agricultural use.

Clay occurs widely over the region. Its physical and
mineralog ical charac ter largely determines Its use, Common clays
are the most widely distributed and are mined in numerous places
(generally near urban cen ters or areas of denser popula tion
and indus tr y ) ,  for manufacturing common brick and tile. The
higher grade refractory—type clays and high—alumina clays , which
are much more valuable and are found in more limited areas ,
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occur in Latah County , northern Idaho (whero a plant at Troy
is prod ucing f i rebrick and refrac tories , and a plant at Bovill
produces paper—filler—grade clay); near Spokane ; and near
Sea ttle, where intermediate to high heat duty refractories
are produced. Deposits of refractory—grade clays are well
known in Cowlitz and Lewis Counties , Washing ton , and in Marion ,
Washing ton , and Lane Coun ties , Oregon, but very little production
has come from these areas in the past.

Phosphate rock production is of major importance to the
economy of Montana and Idaho . It is used in manufacture of
phospha te fer tilizers , elemental phosp hor us , and some m inor
products. Phospha te rock is mined nor th of Garr ison in Powell
County and near Maxville, Granite County , in Montana . A plant
prod uces elemen tal phosphorus in Silver Bow Coun ty f r om raw
material from outside the region. Bingham , Car ibou, and Bannock
Counties in southeastern Idaho are the cenLer of western
phospha te resources and production. Fertilizer and elemental
phosphorus plants are located at Pocatello and Soda Springs.

Vermiculite is mined at a large open—pit mine near Libby ,
Montaa~ . This mine is the principal source of this material
in the United States. Resources are extensive , and an increase
in future production is anticipated.

Fluorspar is mined from deposits near Darby , Montana. The
mine has been producing since 1952 , and reserves are sufficient
for several more years at the present rate.

Bari te is produc ed near Green ough, 1-Lintana. Production is
limited by available markets .

Garnet comes from placer deposits in Benewah County, Idaho.
Prod uction is limited mainly by available markets. Resources
are adequate for many years of future production.

The olivine production in the region comes f rom Skag it and
Whatcom Counties , Washington . This is one of the largest
deposits known in the nation. Reserves ar~ sufficient for many
years at the present production rate.

Pumice and volcanic cinders are presen t in many areas of
southeas tern Idaho , in Washing ton, and Oregon . The resources ar e
vir tually inexhaustible. Production is limited by presently
available markets .
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MINERA L FUELS

The predominant coal reserves of the reg ion are in
western Washington ; coal reserves remaining in Washington are
estimated to be 6.2 billion tons. Approx ima tely 150 million
tons of coal has been produced from mines in the state; in 1965
prod uction was 55 ,000 tons. Interest in coal has been revived
in recent years based on plans for coal—fired thermal—electric
plants to supp lement the present hydroelec tric genera ting
capacity . Most of the known coal reserves are in King , Kittitas ,
Pierce , Lewis, and Cowli tz Coun ties , Washington. Oregon has
some formerly productive coal fields , but there has been no
production in recent years. Most of the coal reserves of
the state are in the Coos Bay area of southwestern Oregon.

There are no producing oil or gas fields in the Columbia—
North Pacific Region. There has been considerable explora tory
drilling . Some gas and a few oil shows have been discovered but ,
to date , none have proved economic.

PROJECTIONS

Metals

The copper , lead , and zinc industries of the Columbia—
Nor th Paci f i c Reg ion were reviewed for  the Bonneville Power
Administration (BPA) (33). In that study ,  prod uction of copper ,
lead , and zinc f r om Pa cif ic Nor thwes t mines was proje cted
through 1985 (table 37). Extensions of trends also were
made for smelter production for the period 1985—2010 (33).

Table 37 — Estimated Production of Copper , Lead , and Zinc , 1965 ,
with Projections to 1970, 1980 , and 1985 , Pacific Northwest

Year Copper Lead Zinc
(Tons of Recoverable Metal Content)

1965 -
~~

-
~~ 120 ,000 79 ,920 114 ,000

1970 -
~~

-
, 146 ,000 85 ,000 137 ,000

1980 168 ,000 85 ,000 142 ,000
1985 — 178 ,000 85 ,000 145,000

1/ Bureau of Mines Minerals Yearbook .
2/ Knos tman , Richard W., and Gary A. Kingston. Copper,

Lead, and Zinc Industries in the Pacific Northwest, report
prepared for  Bonnev ille Power Administra tion , Portland ,
Oregon , 1966.
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The review of the copper , lead , and zinc outlook for BPA
was based on economic and population projections which were
greater than those adopted as basic assumptions for the Columbia—
North Pacific study. The projections made for the copper , lead ,
and zinc industry outlook in this report take into account the
lower economi c and population projections , and the resulting
projections have been scaled downward accordingly.

Me tal projections throug h 1980 are tied largely to the
copper , lead , and zinc industry outlook study done for BPA
and to a silver study by the Bureau of Mines . Copper , lead ,
zinc , silver and gold production have accounted for over 90
percent of the metal output value in the region over the past
20 years. Therefore, the metals projections for the Columbia—
North Pacific Region were based mainly on projec ted values fo r
these commodities.

Projections of copper , lead , and zinc production for the
years 2000 and 2020 were made largely by extending trends pro-
jected for  the period 1965— 85. Silver project ions  beyond 1980
were based on increases projected for copper ore output from
which silver is recovered as a co—product. Also , an assumption
was made that no price change would be experienced in the outlook
period for gold. Any significant price change could alter the
outlook for this metal.

Metals produced over the past 18 years , other than base
and precious metals , were manganese , chromium , tungsten , mercury ,
nickel , an timony , uranium , vanadium , cobalt , columbium—tantalum ,
and rare earths. Production value has ranged from $8 million
to $18 million over this period with peak production being
reached in 1956. Manganese has accounted for predominan t
production value under the “other metals” category . Nickel ,
uranium , tungsten , antimony , and cobalt all have been produced
in significant amounts. In 1965, nickel, manganese , uranium ,
vanadium , and mercury supplied the bulk of the “other metals”
t o t a l .

Projections of metals production values for the Columbia—
North Pacific Region for target years 1980, 2000 , and 2020
are shown in table 38.

Nonme tals

Markets for certain of the nonmetal commodities , such as
oliv ine , vermiculite , and phosp hate rock , extend outside the
Columbia—North Pacific Region and , in certain instances , the
markets are national in scope. Markets for sand and grav el ,
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Table 38 — Value of Mineral Pcoduct: on , 1965 , with Projections to
1980 , 2000 , and 2020 , Columbia—North Pacific Region

Mineral  Group 1965 .~-] 1980 2000 2020
(Thousand 1957—59 Dol lars)

Me tals 153 ,074 189 ,000 215 ,000 233 ,500
Nonmetals 200,086 226 ,200 326 ,700 442 ,500
Fuels 694 24 ,000 24 ,000 24 ,000

Total 353,854 439 ,200 565 ,700 700 ,000

1/ Eureau of Mines data.

stone , cement , lime , and clays are generally tied more closely
to regional development and regional markets .

The methods of projecting certain of the major commodities
are reviewed in the following sections . Projections in many
ins tances were based larg ely on production trends of the past
15 to 20 years .

Sand and Gravel  and Stone

A leading mineral industry activity, both in terms of
quantity and value , in the region is the production of sand
and gravel and stone . Since 1948, production of these cornmod—
ities has totaled over one billion tons valued at over Sl.2
billion. Production of these commodities over the past five
years has averaged 72 million tons and $99 million annually .
In 1965 , ou tpu t  of these commodit ies  to ta led  103 mil l ion tons
valued at $127.6 million f.o.b. pit or quarry .

The projection of sand and gravel and stone production in
- the reg ion was ca lcula ted from the  r e l a t ionsh ip of the  ou tpu t
of these commodities with population of the reg ion over the
base period of 1948—65. The least squares linear equation
which describes this relationship for th is period is as follows :

y = —122.87 + 3 1.06(x )
r2 = .89

where

y = sand and gravel and stone production , million tons , and
x = popula t ion  of t he  Co .lum hid— North I’.iclfic Reg ion , m i l l i o n s .

The p r o d u c t i o n  data , whenever  possible , were  a d j u s t e d  to
exclude  tonnages  of sand and g rave l  and s tone  r equ i r ed  by tile
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U.  S. Army Corps of Engineers at dam projects and related
works in the area. These requirements were large and of a
periodic nature and introduced fluctuations in the output
total from year to year .

Assuming the population reaches the projected 7.3 million
by 1980 , and that the relationship between aggregate production
and population continues as during the base period , production
of sand and gravel and stone would be 104 million tons annuall y.

Pro jec t ing  aggregate production by the leas t squares
linear equation for target years 2000 and 2020 p laced production
of these commodities at what was judged to be unrealistic annual
output totals. The rapid growth in the use of construction
aggr ega tes ii~. expected to modify as the region ages ; therefore ,
projections ~or the gr owth of sand and gravel and stone pro-
duction were arbitrarily reduced to correspond tc the anticipated
population growth in years subsequent to 1980. Even so , the
-~rojectetf tonnapec resulting from this extropolation probably
;hould be considered as high- range estimates .

Based on the projected population growth , output of
these commodities in the region would be approximately 138
million and 180 million tons in 2000 and 2020, respectively.
The projections beyond 1980 should be viewed as little more than
a point of reference. The demand will result primari].y from
construction needs of an expanding population.

Cement

Continuing expansion is foreseen for cement consumption
as requirements increase to supp ly a growing population . Nearly
one—half of the demand for cement nationally results from
residential construction ; therefore , population growth should
continue to serve as a major factor . Highway construction
under the Federal—State highway program uses significant
quantities of cement and it is anticipated that highway bui ld ing
will continue to require substantial quantities for this
purpose.

Cement consumption in the region could not be related to
total aggregate output because quantities of these materi~~lswere used for road bas e, asphalt surfacing, railroad ballast ,
and miscellaneous fill. A recent study forecasts cement con—
sumption for the P-.eific Northwest at 1.8 barrels per capita
which results in a long—t€ rm growth rate of about 2.1 percent
ann uall y thro ugh 1985 (52). Per capita consumption of cement
in the four Pacific Northwest states has averaged 1.82 barrels
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for the period 1948— 65 . Based on past trends of per capita
consumption and the projected regional population , cement pro-
duction for the region was projected at an average annual grow th
rate of approximately 1.5 percent for the outlook period.

Phosp ha te Rock

The phosphate rock mining and processing industry of the
Pacific Northwest was reviewed for BPA in 1964 (53). In this
report , production of phosphate rock by producers in the Western
States was projected to be 7.2 million long tons by 1980 ,
16.2 million tons by 2000, and 24.0 million tons in 2010.

Production of phosphate rock in the Columbia—North Pacific
Reg ion has trended well with the Western States production ;
conseq uen tly, projections for the region production were made
based on the outlook for Western States industry for the years
1980 , 2000 , and 2010. Projections to 2020 were made by extending
the trend projected for the decade 2000 to 2010.

Vermiculite

The consumption of vermiculite will be influenced largely
by the volume of future residential and publ ic building
activities. The trend in construction design is toward the
greater use of ligh tweigh t concre te aggrega te , and consumption
of vermicul i te  is expected to increase fo r  this use as well as
for the use of vermiculite as masonry fill. Vermiculite for
acous tical and f irepr oofing purp oses , pipe covering, and
horticultural use is expected to maintain a gradual increase.
Vermiculite produced in Montana goes to national markets ;
therefore , grow th was tied largely to population growth
projections for the United States during the outlook period.
Crude vermiculite produced in Montana has been showing a
moderate upward trend over the past decade. A continuation
of th is trend was projected for the outlook period resulting
from the construction requirements of an expanding population .

Lime

Pr imary  lime p r o d u c t i o n  in the region was projected based
on anticipated increased lime consumption in the area. Long—
term annual growth rate for production of pr imary  l ime was
projected at a rate of approximatel y 2.3 percent.

Lime consumption (primary open—market) in the region was
projected on t h e basis of past trends in per capita consumption .

L 
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Per capita use , based on a time—series trend , would increase
f ro m 54 pounds in 1965 to 67 pounds by 1980. Based on population
projections for the Columbia—North Pacific Region and the per
cap ita trend forecast, annual primary open—market lime con-
sumption in the region by 1980 would be 244,000 tons .

Clays

Clay production was projected on the basis of a time—
series linear trend . The value of total clays produced in
the Columbia—North Pacific Region was projected to increase
at an average annual rate of approximately 1.3 percent
through 1980. The growth rate was projected to be somewhat
lower after 1980.

O ther Nonmetal Commodities

• In addition to the foregoing major nonmetal commodities
pr odu ced in the region , each year there are prod uced significant
quantities of barite , natural carbon dioxide , diatomite ,
fluorspar , garnet , grinding pebbles , perlite , pumice , and
soapstone. The value of these commodities produced in 1965
totaled $3.3 million , abou t two percen t of the total valu e of
nonmetallic mineral production. The value of these commodities

• over the base period 1948—65 has ranged from $1.6 million to
$5.2 million and , percentagewise , these commodi ties hav e
accounted for one to five percent of the total value of non-
me tal mineral production.

Diatomite , garnet , f l uorspar , perlite , and pumice have
accounted for the major portion of the other nonmetal category
total over the pas t two decades . Reserves of diatomite , garnet ,
and perlite are significant and the potential for increased
production of these commodities over the outlook per iod appears
favorable.

• Projection for the “other nonmetals” category was made
on the relationship between this group of commodities and the
other major nonmetals over the past 18 years .

Projec ted nonmetal min eral production values for target
y ears 1980 , 2000 , and 2020 are shown in table 38.
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Fuels

Bituminous Coal

Mining of coal began in the Columbia—North Pacific Region
over 100 years ago but the industry achieved major importance
only in the state of Washington .

Bituminous coal occurr ences are known in Te ton , Bonneville,
Fremont , and Clark Counties in Idaho ; however , produc tion of

• coal in Idaho has been small because of competition of higher
rank coal from neighboring states and high—cos t mining caused
by deformation of the coal beds (71).

There are no official records of commercial bituminous
coal production from known deposits in western Montana ; however ,
coal has been mined on a small scale to supply local demand
from time to time.

The potential for the coal mining industry in the Pac if ic
Northwest was reviewed for BPA in 1965 (52). From the con-
clusions reached in this study ,  it appears that the best
po ten tial for  Pac if ic Nor thwes t coal is as a fuel for  genera ting
electric energy at mine—mouth , steam—electric plants.

Projections for Pacific Northwest coal production , as
shown in the BPA report , are given in table 39.

Table 39 — Coal Production , 1965 , with Projections to
1980, 2000 , and 2010 , Pacific Northwest

~~~~~~~ .~.
/ .~p.pq ~i

1965— Maximum Minimum Maximum Minimum Maximum Minimum
(Thousand Tons)

55 11,465 100 40 ,285 —— 47 ,705 ——

Bureau of ~ ines d a t a .
.~ •/ Per ry , Harry and others , and H. F. Jones , hi. Zinder

& Associa tes , Engineers and Consultants , Coal , Repor t
prepared for Bonneville Power Administration , 1965 ,
pp. 176 and 192.

The coal requirements that were projected to be supp l ied
from mines in tile Pacific Northwest (table 39) exhibit a wide
range between the maximum and the minimum for each of the
target years 1980, 2000 , and 2010.
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Because mos t of the major hydroelectric sites in the Pacific
Northwest will be developed by 1975 , i t is an ticipated that the
area will require at least one million kilowatts of new thermal
genera tion for  energy purpos es each year thereafter. This
means tha t the region will require at least one large steam
p lan t, nuclear or coal—fired , each year beginning in 1975 (70).

Because there is a lack of more precise estimates and

• specif ic  f igures to projec t coal production , output from mines
in the region was arbitrarily projected at 50 percent of the
maximum shown in the above quoted report for the target year
1980 and approxima tely 15 percent for target years 2000 and 2020.
Tile value of fuels output in the region in cons tan t dollars f or
selected years for the period 1965—2020 is shown in table 38.

The projections were made on the basis of anticipa ted coal
requirements for the steam—electric generation plant under
construction near Centralia, Washington.

Pe troleum and Na tural Gas

Despi te significan t drilling and exp loration efforts in
the pas t , no significant commercial discoveries of petroleum or
na tural gas are known to have been made in the Columbia-North
Pacific Region.

The petroleum resources of the State of Montana occur
east of the Continental Divide beneath the Great Plains. This
area is outside the region.

The potential for petroleum and natural gas is imposs ible
to assess with any degree of accuracy at this time . Because
of the negative results of the discovery attempts to date ,

-. no pe troleum or na tural gas output was projected over the out-
look period.

REVIEW BY SUBREGIONS

Table 40 reviews the mineral production trends in the 12
economic subreg ions of the Columbia—North Pacific Region.

Mineral production trends in terms of constant dollars
are shown for the individual subregions (table 40). Projections
fo r  the various subreg ions were done largely by disaggrega ting
the overall Columbia—North Pacific projections shown in the y 

-

tables and reviewed in the foregoing sections . Subregional
shares of the region ’s future output was allocated largely on
the basis of the production value that a particuiar subregion
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has contributed to the overall region total during the past 15
to 20 years. Allocation was made by means of ratio and/or
regression analysis of the subregion and region data for the
base period 1948—65. When the resource potential did not
appear to be adequate to support the continuation of the past
trends or when development of a resource potential appeared
underway or imminent , the individual commodity projections were
tied to other variables, such as expec ted population growth ,
or to other studies done previously on a commodi ty ,  reg ional ,
or national basis.

The aggrega ted grouping of all me tals , nonme tals , and f uels
was used in projecting the subregional mineral production values .

EMPLOYMENT IN MINING

Trends and projec tions f or emp loymen t in m ining in the
Columbia—North Pacific Region and for the 12 economic subregions
of the area are given in table 41.

Estimates of average emp loymen t in mining were made on
the basis of trends in mineral prod uct ion value per emp loyee
during the period 1940—60, based on three points in time : 1940,
1950 , and 1960. Projections of employment were made by dividing
the proj ected value of mineral produc tion in cons tan t dollar
terms by the projec ted value of outpu t per employee in constant
dollars , consis ten t wi th productivity trends of the past 20
years.

Attempts to accoun t for prod uctivi ty increases over the
base period by subregion introduced biases because of the
di f fe ren t base f rom which employment figures are derived as

1 opposed to the mineral production values as measured by the
Bureau of Mines. Cement and lime add significantly to the

• Bureau ’s mineral production values; however , employment data for
these industries are reported under the manufacturing class-
ification. This factor has become increasingly significant in
recent years as greater tonnages of limestone have been imported
and used for  raw mater ial at cemen t and lime plants in the
Pacific Northwest. Also , cons iderable emp loyment engaged in
produc ing sand and gravel is classified under the ready—mixed
concrete category of Standard Industrial Classification Group 32,
Stone , Clay , and Glass Products . In 1965, over 3,500 emp loyees
were repor ted under the ready—mixed concrete category in Oregon
and Washington.

Mining employmen t for the region was projected taking into
consideration past productivity trends and extending these
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trends through the outlook period . The regional totals were
then allocated on the rela tionship that the productivity per
employee in the individual subregions has held to the overall
regional productivity over the past 15 to 20 years , and on the
basis of the projec ted subreg ional mineral production val ues
for  targe t years 1980 , 2000 , and 2020. Mining employmen t had
been projected in previous studies of the Willamette and Puget

1 
Sound subregions (23)(54) .
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O T H E R  C O M M O D I T Y  P R O D U C I N G

I N D U S T R I E S

PETROLEUM REFINING AND RELATED PRODUCTS

The petroleum industry only recently became of significance
to the Columbia—North Pacific Region. Prior to 1954 the region
had some pav ing and roof ing materials manufac turer s and other
petroleum—related activities , but petroleum refining activity
was limited to four very small refineries producing less than
10,000 barr els per day in total . Since then , refining capacity
has become fa irly substantial , and prospec ts fo r  f urther
expans ion are good.

Petroleum Refining

In 1954 a 35 ,000 barrel—per—day refinery was constructed
on the northeast shore of Puget Sound . It was followed by
three more refineries in the next several years  and by 1964
regional refinery capacity amounted to 180,000 barrels per day .

The principal refineries in the region are all located on
Puget Sound where especially deep harbor s allow easy access
for modern deep—draft tankers carrying crude petroleum or
refinery products. Crude petroleum is now supp lied mainly
throug h the Trans—mountain pipeline from Alberta , and products
are marketed via the Ol ymp ic p ipel ine down th roug h ma jo r
popula t ion  centers to the Columbia River and beyond via the
Southern  P a c i f i c  p ipeline throug h the Wi l l amet t e  Valley to
Eugene . Growth in capacity has been mainl y to supply reg ional
marke ts , however , a significant part of production is exported
from the region. In 1966 waterborne shipments of refinery
products amount~~’d to arlout 81 , 000 ba r re l s  per  day .

Regional markets for the local refining industry are
mainly  confined to the heavily populated area west of the
Cascades which contains abou t 2/3 of the reg ional population.

The pr inci pal market areas east of the Cascades are supp l ied
by produc t p ipel ines from Utah and eastern Montana running in
an ar c throug h southern Idaho , the Spokane area , and wes tern
Montana . By 1964 local refinery capacity amounted to about 50
percent of regional consumption. Growth of regional markets
and growth in the proportion of consumption locally pr oduced is
expected to require about 400,000 barrels—per—day capacity by
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1980 without regard for potential export production (12—61) .

The likelihood of export production from local crude oil
supp lies has larg ely disappeared in the absence of significant
discoveries in recent explorations off the Oregon and Washington
coas ts, but supplies from the Prudhoe Bay d iscovery in northern
Alaska are anticipat ed to require additional refinery capacity

• in the Columbia—North Pacific Region.

Related Products -
•

Other activities of the petroleum industry include the
prod uctions of asphalt and tar pav ing mixtures , and roofing
felts, cemen ts and coatings, and the compounding of lubricating
oils and greases. These activities are less concentrated
geograp hically than refining, and they have been extant in the
region a longer period of time. In 1966 there were 31
employer units (establishments) emp loy ing 569 workers in these
industries.! !

Table 42 — Emp loyment in Related Petroleum Products ,
Columbia—North Pacific Region Excluding Western Montana , 1966

Industry Employer Units ExnplQyment

Paving and roofing materials 19 498

Misc. products of pe troleum and coal 12 71

Total related petroleum products 31 569

— 

Source: Data from employment security agencies of Idaho ,
Oregon and Washington .

Regional consumption of the products of these industries is
extensive and expanding . In 1962 regional sales of petroleum
asphalts totalled over 850,000 tons , and sales of lubricating
oils and greases amounted to 1,280 ,000 barrels (12—122). Demand
for both these product categories will expand substantially
in the future.

Employment P r o le c t i o n s

Projections of future employment by the Office of Business

1/ Excluding western Montana .
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Economics indicate some growth in employment to 1980 in the
petroleum and related products industries , but declining emp loy-
ment in the years beyond as productivity gains outrun increases
In output.

Table 43 — Petroleum and Related Products Emp loyment , 1960, with
Projections to 1980, 2000 and 2020 , Columbia-North

Pacific Region and Subreg ions

Subregion 1960 1980 2000 2020

1 324 372 397 382

9 424 670 589 47 4

11 1,928 1,661 1,625 1,290

All other
subreg ions 1/ 148 353 363 332

C—NP 2 , 824 3 , 056 2 , 974 2 , 478

!/ Projections not disclosed by subregion but included in reg ional
t o t a l .

Source : U.S. Department of Commerce , Office of Business Economics ,

Preliminary Report on Economic Projection for Selected
Area~._i January  1969.

CHEMICALS AND ALLIED PRODUCTS

Emp loyment in the chemicals industry in the Columbia—North
Pacific Region was about 16,000 in 1960 and accounted for
approximately 1% of total reg ional emp loyment. This was about
60% of the number which would have been emp loyed if the industry
had been of the same relative size in the reg ion as it was in
the nation as a whole.

• The regional industry is dominated by nuclear materials
prod uction (included in SIC 281, Basic Industrial Chemicals),

• but it is nevertheless widely diversified. Every one of the
eight industrial categories comprising the industry nationally
is represented in the region. The structure of the i n d u s t r y
reg iona l ly ,  however , d i f f e r s  from the nation ’s. Apart from
basic industrial chemicals , the most important categories in
the region are: agricultural chemicals; paints and allied
products; and miscellaneous chemicals. In the nation , aside
from basic industrial chemicals , they are: plastics , resins ,
and fibers; drugs; and soaps , detergents , and cosmetics.
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Table 44 — Percentage Composit ion of Chemicals  and A l l i e d
Products  Emp loyment , Co lumbia—Nor th  P a c i f i c

Region and Uni ted S t a t e s , 1963

SIC Category C—NP Region Un i t ed  S t a t e s

281 Basic indus t r i a l  chemicals 7 7 . 6 %  32. 1%

282 Plas t ics , resins , f ibers  2 . 3  19.6

283 Drugs 2 .3  13.4

C 284 Soap , de tergents , cosmetics 1.3 11.6

285 Paints and allied produc ts  4 . 9  8.3

286 Gum and wood chemicals .1 .9

287 Agr icul tura l  chemicals 7 . 0  5.8

289 Miscel laneous chemicals 4 . 6  8 .2

Total 100.0% 100.0%

Source: 1963 Census of M a n u f a c t u r e s , I n d u s t r y  S t a t i s t i c s.
Reg ional da ta  es t imated  in p a r t .

The principal export products  ( in te r reg ional) of the
reg ional industry are nuclear  and phosphatic  m a t e r i a l s .
Production of plutonium and other nuclear materials (in Subregion
3 with  associated test facilities in Subregion 4) has been
mainly for government use. Elemental phosp horus , phosphoric

fr . acid , and related fertilizer products produced from phosp hate
- • .- deposits in Subregion 4 are marketed for agricultural use

throughout the western and central parts of the  country.

Most of the other chemical production in the region is
located in or near major population centers , and is fo r  regional

-J marke ts, espec ially in regional indus try . Chlorine and caustic
soda are produced chiefl y for the regional pulp and pa per
industry althoug h some caustic soda Is marketed outside the
region. Adhesives for the plywood industry , ammonia and
sulphuric acid for fertilizers , and paints and allied products
ar e also important products for industrial use. A s u r p r i s i n gl y
broad range of other basic and intermediate chemicals are
produced for industrial markets. Drugs , soap,  cleaning materials ,
and cosmetics go mainly to regional consumer markets.
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Character of the Industry

The chemicals industry is the most heterogeneous of all
industries . It encornpa,sses more products , processes , and r~i\~
materials than any other industry , and its activities are in
a constant state of flux . Products of the industry arc- often
highly substitutable in use , and the same product can he
produced by a number of alternative techniques using dif~ ere.i1
raw m a t e r i a l s .  These cons idera t ions  ma~~ jud gments about th e
f u t u r e  of the  i n d u s t r y  d i f f i c u l t , but some generalizations
can be made.

The chief raw materials of the  bas ic  inorganic c!c:~ i c d l s
i n d u s t r y  are sal t , l i m e , p hosp hate , potash and sul phur. Ihe
basic organic chemicals are now princi pally obtained from
petroleum . A large part of these basic chemicals are , in turc ,
the raw materials of the rest of the chemical industry, and
they may be transformed into interm e - fat e  p r o d u c t s  to  serve ’ as
raw materials for further processin.~ within the chemicals
industry several times before emerg ing as end—products of the
industry as a whole.

Markets for the industry are diverse , but specific markets
for a major share of production can be i d e n t i f i e d . The
d i s t r i b u t i o n  of o u t p u t  f o r  the  m a j o r  p a r t s  ef the industry
was comp iled in the 1958 input—output -stud y for the nation ( h a ) .
It shows that drugs , cleaning , and toilet preparations
(representing about 27 percent of the vhole chemical industry ’ s
p r o d u c t i o n )  go largel y to medica l  s e rvh  es (~i ) an O c O n r U F . ec ’~
( 5 6 7 ) .  About six pe r cen t  of th i s  sector ’s production goes
back into the industry for further proces sing and the r est is
broadl y dis tributed.

Marke t s  f o r  the  o t h e r  p a r t s  of the chemicals industry are
almost solely i n d u s t r i a l .  Paints and allied pl Iducts
(accounting for eight percent of the chemical in du str- ’ s
products) are sold mainl y to maintenance and repair construction
(477) , new construction (1l7), and governments (5), w i t h
th e ba l ance  go ing  to o t h e r  i n d u s t r i e s  such as a u t o m o b i l e s ,
f u r n i t u r e , e t c .

P l a s t i c s  and s y n t h e t i c s  (17 % of i n d u s t r y  p r o d u c t i o n )  are
used l a r g e l y in t e x t i l e s  and appare l  i n d u s t r i e s  (~ 4i) , the
rubber m l  ~t ry (21/), and the chemical industry itself (
U t H ’r si g n i f  c i n t  users  of t h i s  s ect o r ’s output , eac h consuming

‘-icr twe per ceat of production , include pul p and paper ,
tobacco , g iacs , ,nid n o n — f e r r o u s  m e t a l s .

The r e s t  of t h e  chem icals industry , inriud ing the bas ic
c l i e n ’ i - a i s , a ’.~r 1c u I 1 ur a l  chemi a l s , and m i s c e l l a n e o u s  chemica l
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p r o d u c t s  ( t o t a l l i n g  4 1~ p e r c e nt  of chemical p r o d u c t i o n) , supp l ies
the  chemicals industry (37%), a g r i c u l t u r e  ( 10%),  gove rnmen t s
(8%), petroleum (4%), pul p and paper (3%), rubber  ( 3 % ) ,  and
more minor  amounts  to a lmost  every other industry in the
economy .

The location of industries is normally influenced to a
considerable degree by the location of their raw materials and
their markets. In the case of the chemicals indus t ry , the  bas ic
raw materials which have exerted a significant influence on
locat ion are p hosphate rock and pe t ro leum r e f i n e r y  p r o d u c t s .
Other  basic raw mater ia l s  are f a i r ly ubi q u i t o u s  or economicall y
shipped to po in ts  of consumption. Raw materials produced by
the chemicals industry itself influence plant locations for
f u r t h e r  processing in vary ing degrees. Markets are a more
pervas ive  locat ional  i n f l uence .  Roughl y 50 percent of the
ou tpu t  of the chemicals indus t ry  is consumed in m a n u f a c t u r i n g
ac t iv i t i e s  ( inc luding  chem i cals) , thus the indus t ry  t ends  to
agg lomerate in manufac tu r ing  centers .  Produc t ion  of soaps ,
cleaning mater ia ls , toi let  prepa at ions and paints  and al l ied
products tends to correspond with population distribution ,
but drug production is heavily concentrated in several eastern
s t a t e s  due largely to i n s t i t u t i o n a l  f a c t o r s .

Prospects for the Regional Industry

The prospects  fo r  f u t u r e  development  of the i n d u s t ry  in
the reg ion must  be cha rac t e r i zed  as f a i r l y  modes t  in terms of
the extremely high expecta t ions  of the n a t i o n a l  i n d u st r ” .’ . w h i l e
resources or raw m a t e r i a l s  l im i t a t i ons  are not likely to severely
handicap development , ne i t he r  is an abundance of raw m a t e r i a l s
likely to promote  sharp  g rowth .  Phosp hate deposits , one of
the two raw materials significant to plant location , are adequa te
in the region. The other significant raw material , petroleum
r e f i n e r y  produc ts  fo r  the pe t rochemica l  i n d u s t ry , is n ot

• p r e sen t ly avai lable  in s u f f i c i e n t  supp l y t e  support significan t
development , although it now appears p lausible that expanded
refinery operation resulting from the Alaskan Nor th Slope
discovery  may permit  e s t ab l i shmen t  of t h i s  s e c t o r .  A chemica l s
indus t ry  based on wood akin to the  coal and p e t r o l e u m  c h em i c a l s
industries has long been a matter of interest to the reg ion ,
howev er , the absence of progress on the technical problems
involved makes the possibili t~ of such a development remote.

Markets for the regional indus try m ay  be expected te expand
more rap idl y than the grow th of  i n iu s tr v  and population would
sugges t  because of the in c re a s ing  ust ’ of c h e m i c a l s .  M a j o r
industrial users in the reg ion , particularl y agricult ure and
the  wood p roduc t s  i n d u s t r i e s , w i l l  r e q u i r e  substantiall y
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au ~ um en te d  su pp l ies  of chemica l s , a~~1 the need f o r  c h e m i c a l s  i u
m a n u f a c t u r i n g  as a w h o l e  w i l l  gro w as th e  r~-~~ion ’ ~h,ire of
m~i n u f a c ~ u r i n g  i n c r e a s e s .  ih e  f u t u r e  of t h e  n u c l e a r  y r d u c t s
s e c to r  i s  t h e  most  u n c e r t a i n  f a c t - r in tire industry ’s t - r -spects .
l’ r c d i n t ion of pow er r ca t e n  fu e l  or t r e a t m e n t  of c a s t e s  • , r e
n o t e n t i a l  :‘ aj o r  a tivi t ie s , b u t  p r o d u c t i o n  v o l u m e s  or emp l - ’m- I- n t
r e n u i r e r i e n t s  c a nn o t  be p r o j e ct e d  w i t h  any c~~,.~~i d en c e . U t h e r
s u b s t a n t  ia l i~ - i n u ’~ f o r  nu c 1~ ar p r o d u c t i o n  m ay  d ev e l o p ,  b u t
they ar e  not now on t h e  immed i i t e  h o r i z o n .

P r o j e~~t i o n s  o t  nationa l chemical rr -Jucti on t o t : ~~
2990 m a d e  by  Resour~~ f o r  t h e  F u t u r e  a ce  b een  eX t  ~ dF I , i t e d
to  2 b 2 0  l i t - r e  as r o u g h  g u i  d c - s  to  expe ct at ions  f o r  t ~ r~ ona 1
in d u s t  r ‘i.

T a b le  35 — P r o j e c t i on s  of  P r e d u  t i o n  in ( h e m i c a 1~~ , U n i t e d  S t a t e’ -

Project ions
Index i:’leC .~ 1~ cO=lOO

Cat~ g~~1~ _j
~~ 

2000 292 (J

Chemicals and Product.-, . -, 3 531 1,159

C h em i c a l  P r o d u c t s  205 ~ 3 3  913
U r u o s , soa ps , t o il e tr  it ’S 2~ 4 9 2  l , 0b~
Paints lii l- ~ 30l~
F e r t i l i z e r s  182 2 9 9

-

- 
Industrial Chemicals 2 7 4  b 1 3  1 , 370

Inor ~ a n i c  c h e m i c a ls 2 3 8  1, 337
O r g a n i c  c h e m i c a l s  288 h 3 0  1, 380

Basic organic 249 ~b 2 858
Sy n t h e t i c  332 5 2 - ’ 2 ,059

S o u rc e :  !.t n d l t r g ,  I t .  I I . ,  c t  t i  , Resources in .‘e’a-rica s Future ,
Resources for t h e  Future , Johns Hop kins Press , 1963 , p. 326.
Convert~-ci t o  19f1: base and extrapol ated from 2000 to  2020
on l r ~~is of g r o Y t h  rat~ : rum 1980 to 2000.

• Proiections of re, ional production to 1985 for scv~ ral
i m p o r t a n t  c h e m r - i  I s  in  t h e  reg i o n  have  been m a d e  i n t h r ~
industr y studies for thc - Bonneville Economic Base Study  ( 2 e )
(3 9 )  ( 5 3 ) .

Project ions ot r c g  i o i i ~~l e m p l o y m e n t  m a d e  by th e O f f i c e of
Business Economics i r e  p r e s e n t ed  in t a b l e  4 6 .  Pr d u .  t I V  i t v
in c r e a s es  will restri ct. emp loyment g r ow L  r e l a t i v e  to  9r d t i c t i o n .
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Table 46 — Chemical and Allied Products Employment , 1960 , wi th
Projections to 1980, 2000 and 2020 , Columbia—North

Pac if ic Reg ion and Subreg ions

Subregion 1960 1980 2000 2020

1 612 844 1,186 1,634

2 481 615 767 919

3 7 ,529 9 ,400 11, 632 l3~~982

4 2 , 426 3 , 653 5 , 358 7 , 341

8 209 232 349 489

9 1,746 2 ,683 4 ,037 5,655

11 2 ,888 4,110 5 ,745 7 ,591

All o t h e r
subregions 1/ 443 778 1, 193 1,728

C—NP 16 , 334 22 , 315 30 , 267 39 , 339

1/ Projections not disclosed by subregion but included in regional
total.

Source: U .S. Department of Commerce , Office of Business Economics ,
Preliminary Report on Economic Projections for Selected
Areas, .January 1969.

FOOD AND KINDRE D PRODUCTS

Food and k ind red  p roduc t s  p rocess ing  is an important

:~ 
segment of the manufacturing comp lex in the Columbia—North
P a c i f i c  Region . Census of M a n u f a c t u r e r s  d a t a  i n d i c a t e  that
d u r i n g  1963 the v a l u e  added b y m a n u f a c t u r i n g  food and k ind red
products was approx imatel y 745 millio~t d.ollars. In the states
of Oregon and Washington , the value added in manufacturing
these products accounted for 15 and 13 percent , respectivel y, of
all manufacturing during the year 1963. In this year over 82
million production worker man—hours were utilized in food
process ing  o p e r a t i o n s .

Tota l  food and kindred products processing (Standard
Industrial Classification 20) has been divided into ei g h t
distinct product classifications for clarification and pr esent-
ation in this section . Ili e s e classifications and their included
c o m m o d i t i e s  are: 201 — meat and pou ltr y slaughtering ;
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202 — dairy prod uct-~; 203 — c a n n i n g  and p rese rv ing  f r u i t s ,
v e g e t a b les , p o t at o e s  ana sea foods;  204 — g r a i n  m i l l  p r o d u c t s ;
205 — b a k e r y  p r o d u c t s ;  206 — sugar beets for sugar; 207 —

confectionarv and related products; 208 — beverages .  An
add i t i o n a l p r o d u c t  cl ass if i c a t i on , misce l l aneous  food and
kindred products , has been i n c o r p o r a t e d  under  the  t o t a l  food
and kindred products heading . This procedure was followed
because of the diverse nature of the products within this class—
ification as well as its relative magnitude——five- percent.
of t he  adj us t ed  value added b y m a n u f a c t u r i n g  during 1963.

Processing of manufactured food items varies substantiall y
w i t h  respect  to t h e  p a r t i c u l a r  s u b r e g i o n  and p roduc t  c l a s s—
i f i c a t i o n.  Dur ing  1903 , Subreg ion 11 accounted for 31 percent
of the adjusted value added by manufacturing in the region
( t a b l e  47)  w h i l e  Subreg ion 12 accounted for less than one—tenth
of one percent. Canning and preserving fruits , vegetables ,
and seafoods comprised 31 percen t of the adjusted value added
for the reg ion while dairy products processing contributed
15 percent. Approximat ely 25.9 million dollars of value added
is not shown in tab le  47 due to d i s c lo su re  ru les  not a l l o w i n g
a p p r o p r i a t e  t h ree  dig it  i n d u s t r y  breakdown.  This om i s s i o n
amounts  to app rox ima te l y 3 . 5  percent  of the total adjusted
value added by manufacturing .

Average annual emp loyment in food and k indred  pro ducts
process ing in the reg ion d u r i n g  1960 was a p p r o x i m a t e l y 59 , 000
emp loyees (table 48). A large p o r t i o n  of these emp loyee’ s ,
40 percen t , were emp loyed in canning and p r e s e r v i n g  f r u i t s ,
vegetables , potatoes and seafoods. The Puget—Willamette Trough
(Subreg ions 8 , 9 , and 11) emp loyed over 54 p e r c e n t  of the
annual  emp loyment  in the  reg ion .

Factory production of manufactured food and kindred
products for the year 1963 is shown in table 49. Canned , frozen
and deh y d r a t e d  f r u i t s , vege tab le s , po ta t oes an d sea f oo d s
compr i sed  the  la rges t  s ing le  processed  commod i t y  g roup  w i t h
over 4 . 8  b i l l i o n  pounds of p r o d u c t  i n p u t .

The slaug htering and processing of meat and p o u l t r \ -
p r o d u c t s  d u r i n g  1963 accoun t ed  for more than 1.5 billion pounds
of p lant input. The Puget-Willamette Trough slaug htered and
processed 914 m i l l i o n  pounds  of mea t  and p o u l t r y  p r o d u c t s . or
59 p e r c e n t  of the  reg ion ’ s t o t a l .  A p p r o x i m a t e l y  65 p e r c e n t  of
s laug h t e r i n g  in the  reg io n was b e e f ,  wi th p o r d  a c c o u n t i n g  f o r
an a d d i t i o n a l  21 p e r -  en t .

Of the  more  t h a n  2 .1  b i l l i o n  pounds of d a i r y  produc ’ s
produced d u r i n g  3093 , a p p r o x i m a t e ly  77 p er c e n t  was d i s t r i b u t e d
in t he  form of f l u i d  m i l k  and cream . Cheese and i c -c cream
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Tabl e 48 — Emp loyment in M a n u f a c t u r i n g  Food
and Kindred Products , Columbia—North Pacific

Reg ion and Subreg ions , 1960

Subregion 1960

1 4 , 539
2 1, 022
3 3 ,329
4 4 , T’3
5 5 ,287
6 1,040
7 2 , 741
8 2 ,264
9 12 , 884

10 3 , 973
11 16 , 994
12 57

C—NP 58 , 903

Source:  O f f i c e  of Business Economics , USDC , 1968.

(including ice milk and milk sherbert) were the next major dairy
product categories , each accounting for approximatel y seven
percent of total output. Subregion 9 was the largest producer
of dairy products with approximatel~’ one—third of total reg ional
output. Subreg ion 11, with 22 percent of the region ’s output ,
and Subreg ion 1, with 14 percent , were the other two areas of
m a j o r  d a i ry  p r o d u c t s  process ing .

The compositiQn of processed fruits , vegetables , potatoes ,
nuts and aeafood (SIC 203) varied greatly between subreg ions.
Subreg ions 4 and 5, which prod uced 46 percent of the reg ional
output in this product classification , specialized in canned and
frozen fruits and vegetables and frozen and dehydrated potato
products. Subreg ions 9 and 11 processed large quantities of
canned and cured seafoods , frozen packaged fish , and canned
and frozen fruits and vegetables.

Approx ima te l y 80 pe rcen t  of the flour milling and milling
of prepared feeds for animals and fowl was done in the P u g e t —
Willamette Troug h in 1963. Blended snd prepared flours
produced in this area are used extensivel y by firm s processing
bread and related products (SIC 205). In fact , 83 percent of
the reg ion ’s output of bread and related products was produced
in this same area.

During 1963 sugar beet processing was mainl y confined to
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Subreg ions 2, 4, and 5. They processed a p p r o x i m a te ly  85 pe rcen t
of the region ’s sugar p roduc t ion . Q u a n t i t i e s  of sugar  are
shipped to Subreg ions 9 and 11 wher e 92 percent of the reg ion ’s
confectionary and related items were manufactured during 1963.

Approx ima t ..-’ly 80 percent  of the beverages  produced in the
reg ion during 1963 cam e f rom Subreg ions  8 , 9, and 11. The
reg ion ’ s major  producers  of malt  and malt  l i q u o r s  are located in
these subreg ions .

P r o l e c t i o n  M ethodo logy

Projections of manufacturing food and kindred products
for the region were drawn from an analysis of food p rocess ing
opera t ions  d u r i n g  the  years  1950 t h r o u g h 1965. Two methods
were used in f o r m u l a t i n g  these  projections :

1. Plant m a r k e t i n g  areas  fo r  each commodi t y  were  anal yzed ,
and

2. Production—consumption ratios for each commodity and
commodity group were computed.

Except where data limitations prc- 5 ented such an approach , both
of the above methods were used in projecting food manufacturing .

Marketing areas for individual comm oditi es and commodity
groups were studied to determine the total population served
by each group of processors. Table 50 illustrates how the
final demand for various processed food items , using the state
of Washington as an examp le , serves vary ing marketing arc-as .
The meat , dairy , bakery and soft drink industries market th eir
products primarily in the Pacific Northwest. o t h e r  firm s ,
such as those involved in processing fruits , vt -etables ,

• potatoes and seafoods , market their products over a n a t i o n a l  and
international area.

An analysis of reg ional demand for certain processed foods
can be extended to a stud y of subregion demand due to a high
concentration of marketing activities to individuals and
institutions located in counties surrounding each particular
firm . By assuming some degree of short—run proc essing efficienc y
during the Iroduct ion year 1962— 1963 among subreg ions , the
i.’c rage nuH ‘c of employees involved in processing a part icular
commodit y wi t hi n a subregion n-crc compared to the total popu—

I it ion of that ‘_ uh o r € - g ion (44) (45) ( ~~
) . Least— squares regress ions

illustrated t iS L  t I L 4 :~~~~i employ ee—population relationshi ps were
igi olv si gnit icant for all  subreg ions.
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Factory production of each particular commodity for a
subregion was estimated from emp loyment data and then summed
to a three dig it Standard Industrial Classification breakdown .

Second ly, projected factory production was calculated in
a manner similar to that used by Stall ings (56). It was
assumed that t h e ratio of production to consumption within a
reg ion , for a particular processed commodity , would reflect
demand as well as various costs of production and other factors
affecting comparative advantage in production. Consumption—
production ratios were calculated for 116 processed foods ,
each of which were adjusted to reflect changes in population ,
reg ional consumption differences , income , per cap ita consumption
and famil y size for the period 1950—1965 where data were
available (57)(58)• These ratios were proj ected forward to
1980 and adjusted for per cap ita consumpt ion  changes estimated
by Dal~- , Egbert and others (14). Per cap ita consumption of
individual processed foods for the year 2000 and 2020 were
held at the 1980 projection level. Projected production was
then derived from the consumption—production ratios calculated
for the period 1959—1961. Preliminary population estimates
furnished by the Office of Business Economics , Department of
Commerce , were used in determining total region and subregion
consumption. Comparisons were then made to assure consistency
between the projected levels of agricultural production and

• processing requirements for a subreg ion , combination of sub-
reg ions , and the region.

In only one product classification was the above methodolo gy
not followed. Projected processing of sugar beets for sugar
was based on the projected production of sugar beets from OBERS
and assumed levels of sugar content.

Projected employment in food and kindred pr oduc ts
process ing  is based on p r o j e c t e d  p r o d u c t i o n  within the reg ion
and subreg ions and a d j u s t e d  f o r  e s t ima ted  changes in wo r k e r

• productiv ity on a three—di git Standard Industrial Classification
basis (56—l7)(62)(63) . Differences in projected worker product-
ivity between subreg ions for any particular industry oroup is the
result of product differentiation for those suhrc~~ions during
the base ~‘ear.

In projecting the manufacturing of pr ocessed foods by
specific product classifications , the question of new product s
and new industries is quite important. It should be rooted
t h a t  t h e  p r o j e c t i o n s  made in the following section fit within S

a present industrial classification defin ition. This means 
- -

that new product s , developed during the proj ci -t i on period ,
will be manufactur ed by an i n d u s t r y  s-i th a goneral cl l r p l o s it i on

as known t I.dd’.. Challgc ’s in the product mix by food pC- l e e s s in o
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indust r ies  have been occur r ing  fo r  a number of years  and a
continuation of these changes is inherent to these projections .

Pro j  ect ions

Projected processing of food and kindred products for each
subregion and industry code are shown in table 51 for the years
1980 , 2000 and 2020. This table illustrates varying rates of
i ndus t r i a l  growth  fo r  the three projection years.

The largest projected change in factory output between
the years 1963 and 2020 is in the sugar beet processing industry
(SIC 206). This large industrial growth is due , in part , to
the assumption that the United States will maintain constant
sugar import quotas after 1980.

Substantial increases in meat slaughtering are projected
to occur in the reg ion. Most of this increase will be associated
with beef , with relatively large increases occurring in
Subreg ions 4 and 5.

Output changes in dairy products processing will be
associated with the following products l creamery butter , cheese
(including cottage cheese), ice cream , ice milk , and milk
sherbert , and f l uid milk and cream . Total  o u t p u t  of pr ocessed
da i ry  p roduc t s  is p r o j e c t e d  to  increase  2 . 3  t imes the base
period quantity by the year 2020 for the reg ion .

The commercial processing of princi pal fruits and vegetables
will continue to be an important segment of food processing
in the region. Coup led with the projected output of processed
potatoes and seafoods , the volume of processed commodities
listed under SIC 203 is expected to more than trinle by the
year 2020. Processed sweet corn , green and waxed beans and
potatoes will continue to play a major role in food processing .
Subreg ion 11 is expected to continue its dominant role in
processing fishery products.

Projected indices of adjusted value added in manufacturin c
are shown in table 52. The value added in manufactur inlz was
derived by multipl ying the projected quantities of output of
an individual commodity tines its price during the s-ear 1963.
Individual commodities were then summed to a three—digit
Standard Industrial Classification total. Subreg ion 2 is
expected to experience the greatest relative cr owtho in value
added due to continued expansion in fruit , vegetable , potato
and sugar beet production.
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Table 52 — Projections of Adjusted Value Added in Manufacturing
All Food and Kindred Products , Columbia—North Pacific

Region and Subreg ions , 1980 , 2000 , and 2020

Projection Year and
Index Number 1/

Subr egion 1980 2000 2020

1 137 189 260

2 210 327 493

3 161 231 328

4 4 158 230 307

5 161 233 308

6 171 221 277

7 172 237 330

8 131 217 300

9 145 203 281

10 172 238 330

11 150 208 288

12 161 302 418

C—NP 154 219 302

1/ The base year for all index numbers is 1963 , in 1963 dollars.

Emp loyment in manufacturing food and kindred product s is
projected to decrease slightly over the 57 year projection
per io—l . By the year 2020 , this decrease will be equal to
approximatel y five percent of the 1960 labor force (table 53).
Emp loyment is projected to decrease within the region due
primaril y to the projected annual rate of worke r productivity
being assumed to be slightly greater than changes in total
product ion.
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Table 53 — Food and Kindred Products Emp loyment , 19’ lj , with
Projections to 1980, 2000 and 2020 , Columbia— Nu rth

Pacific Region and Subreg ions

Subreg ion 1960 1/ 1980 2000 202 0

1 4 ,539 3 ,610 3 ,213 3 ,325

2 1,022 1,386 1,404 1,478

3 3 ,329 3 ,243 3 ,136 3 ,130

4 4,773 6 ,105 6,111 5 ,769

5 5 ,287 4 ,653 4 ,588 4 ,372

6 1,040 1,002 979 892

7 2 ,741 3 ,047 2 ,931 2 ,846

8 2,264 2 ,110 2 ,082 2 ,095

9 12 ,884 12 ,197 11,916 11,928

10 3,973 4 ,211 4 ,034 3 ,715

11 16 ,994 15,907 15 ,913 16 ,311

12 57 35 35 35

C—NP 58 ,903 57,47 1 56 ,34 2 55 ,896

1/ Emp loyment data obtained from the Office of Business
Economics , 1968.

PRIMARY METAL S INDUSTRIES

The primary metals industries are a relatively small but
important component of the reg ion ’s economy . In 1960 these
industries comprised just over one percent of total emp loyment
in the reg ion compared with the two percent they represented
nationall y. Reg ional producers , nevertheless , are major
contributors to national supp lies of aluminum , copper , zinc
and some minor metals. These industries also are vital elements
of the reg ional economy in providing products which serve as
raw mat erials to other industry in t h e  r e g i o n .

T h s -  p r  i C C o i r -. metals industries in the Columbia—North Pacific
Region developed in large part to process regional mineral
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resources , but major influences in the recent dst h~~je bet-n
the low cost hydroelectric power and water transportati on
facilities and the expanding markets of the reg ion.

The outlook for these industries is described in the lo l luw —
ing sections. Outlooks for the primary smelting and r ef inin s
industries represented by SIC code s 331 , 332 and 333 art
reviewed by the Bureau of Mines. Projections for the l t I ~ ei

* industries in this industrial group have been prepared by the
Corps of Eng ineers.

The reviews by the Bureau of Mines are based primaril y on
special industry studies completed for the Bonneville Power
Administration as part of that agency ’s Economic Base Stud y of
the Pacific Northwest. Production and emp loyment projections
are limited to those industries that the Bureau of Mines
previously had reviewed for the Bonneville Power Administration
and an aluminum stud y done for the Bonneville agency by Ivan
Bloch and Associates.

Copper, Lead and Zinc

The primary copper , lead , and zinc smelting industry in
the Columbia—North Pacific Region consists of a copper smelter

I
s and refinery at Tacoma, Washington ; a copper smelter at

Anaconda , Montana; a lead smelter at Kellogg, Idah o ; and
zinc smelters at Kellogg and Anaconda (24)(33)(54). The reg ion ’s
base metal mining industry is also served by two facilities
outside the reg ion; a lead smelter at East Helena , Montana and
a copper refinery at Great Falls , Montana.

As markets for refined copper , lead and zinc in the reg ion
are small , most is sold to users in the Midw est and Eastern
United States , although increasing amounts are being sold in
California markets. A large portion of t h e refined metal from

- - -
5- the Tacoma copper smelter is shipped to overseas m a r k e t s .

Copper sme l t ing  w i t h i n  t he  r e g i o n  i s  e x y e l - t e U  to grow at
a slower rate than the p roject~-d rate of increase in domestic
c o n s u m p t i o n  of over th ree  p e r c e n t  a n n u a l ly .  U s i n g  a product -
ivity rate of 2.7 percent annuall y to l4H- , as shown in a report
for the Bonneville Powe r A dninistr ation (31), and extending
productivi ty at 2.25 percent after 1985 , indic a t e— th a t emp l oy—
ment in copper smelting wi ll decline t o  750 by the vt - o C r  2020.
Projected production and emp loym ent for coppl- r as well as lead
and zinc are shown in table ~~~~~~

Lead smelting grus-tlo within the r i - c I~~’C1 will cont in u e  to he
influenced by the larg e reserves and accompany lug srnel ter

I— 
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capacity being developed in Missouri . I t  is be l i eved  tha t  these
ea s t e r n  reserves  can be exp lo i t ed  at less expense than can
most western resources. A possible mitigating factor would
be a -.~1iarp r i s e  in the pr ice  of s i lve r .  Wes te rn  ope ra t ions
would benefit more because western lead d e p o s i t s  character is-
t i c a l l y  c o n t a in  a hi g her s i lver  content  than do eas tern  ores.
The possible loss of certain segments of the lead market to
substitute materials , that is , lead in gasoline due to pollution
problems or turbine eng ine development , would decrease demand
and adversely affect the western lead producer ’s situation.

Table 54 — Projected Copper , Lead and Zinc Production and
Emp loyment , Columbia—North Pacific Region , 1980 , 2000 and 2020

Copper Lead Zinc
Emp loy— Emp loy— Employ— Total

Year Tons ment Tons ment Tons ment Employment

1980 288 ,300 1,460 95 ,000 325 180 ,0CC 655 2,440

2000 326 ,000 1,050 100 ,000 210 200 ,000 460 1,720

2020 368 ,000 750 105 ,000 145 220 ,000 325 1,220

1/ Productivity to 1985 projected at 2.7 percent annual gr owth;
from 1985 to 2020, the rate was 2.25 percent.

The outlook for continuing zinc output is good because of
the large quantity of low—grade resources existin g within the
reg ion ’s confines— —particularl y in northeastern kashington— —
that could be utilized with improved technology and/or market
prices. Smelting sizable amounts of forei gn concentrates is
antici pated to continue.

Ferroalloys

Abundant low—priced industrial power and expanding wartime
needs for the alloys for steel broug h t  numerous  companies  i n t o
the Pacific Northwest region (30)(32). Union Carbide Corporati on
erected a p lant at Tacoma , Washington in 1941 and at \~t-nat chie e ,
Washington for the government in 1942. The- Anaconda Company
constr ucted a p lant at Anaconda , Montana to produce ferro—
manganese. Keokuk Electro—Mctal s Company , in 1948, purchased
the  W e n a t c h e e  p lant  b u i l t  b y Oh io  F e r r o a l lo vs  Co r p o r a t i o n .
Union Carbide Corporation built an alloy p lant for the gllvt- rc000nt

at Mead , near Spokane , Washington to produce ferr ’silicon for
use in an adjacen t magnesium plant. The Mead fa cilit y was
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leased b y P a c i f i c  Nor thwes t  Alloys , Inc . a f t e r  the war to
produce ferrochromium . Silicon metal continues to be produced
from a plant built in 1953 at Spring field , Oreg on by National
M e t a l l u r g ical Company . Hanna Nickel  Smel t ing  Company began
producing ferronickel near Riddle , Oreg on in 1954 , utilizing
nickel ore from a nearby deposit.

Ferrochromium production by Pacific Northwest Alloys , Inc.
was terminated in 1962. Ohio Ferroalloys Corporation , in 1966 ,
announced p lanned termination of production at Tacoma , Washington .
Ferromanganese output by The Anaconda Company has ceas ed and
will resume only if product value should increase significantly.
It is not expected that other regional p lan ts will be closed
in the near future , but by 1975 production economics could
require larger furnace size, which in turn might result in
fewer plants. Estimated production and employment by the alloy
industry for  1980 , 2000 , and 2020 are shown in table 55.

Table 55 — Projected Alloy Metal Production and Employment ,
Columbia—North Pacific Reg ion , 1980 , 2000 and 2020

1980 2000 2020

Production (tons) 275,000 524 ,000 975 ,000

Employment 750 425 350

1/ Production totals include ferrosp ho sp horus .
Source: Kingston , Gary A., and Robert A. Miller , Alloy Metals

Outlook in the Pacific Northwest States , report prepared
for Bonneville Power Administra tion , Portland , Oregon 1966.

; Steel

Current steel production is centered in the most densel y
populated areas of the Pacific Northwest , Seattle and Portland .
Alth ough integrated steel plants in California , Colorado and
Utah could be a depressant to steel production expansion in
the Pacific Northwest , the geographic pattern of steel output
has been breaking up and trending toward plant locations near
the marke t areas. This , in fact , has been part of the reasoning
behind steel development in the western United States; therefore ,
it follows that there will be market advantages favoring further
expansion of Northwest steel output (24)(31)(54).

The p r o j e c t i o n s  of s teel  ingot production were based on - 
-

the demand for rolled steel products. In order to arrive at 
5-,.- -

the following projections , the historical pattern as well as the
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current status of the industry and the related economic and
technolog ic factors were examined. Because of the predominant
role of steel mill production compared with the regional steel
castings output , the principal emphasis for defining employment
is on mill products , expressed as steel ingot. The assumption
was that market factors influencing steel ingot also influence
steel casting production.

— 
It was further assumed , based on the growth of steel

production in California , that the production of steel in the
Pacific Northwest would grow from a production—to—market
r e l a t ionsh ip of 32 percent to one of 45 percent by 1985; that
is , 45 per cent of the steel used in the Pacific Northwest would
be produced in the region.

Tabl e 56 — Steel Produc t ion  and Emp loyment , 1960 , wi th  P ro jec t ions
to 1980, 2000 and 2020 , Columbia—North Pacific Region

Year Steel Ingot Steel Casting s Employment ~./
Tons Tons

1960 381,000 35 ,500 4 ,400
1980 900 ,000 46 ,600 5,500
2000 1,400 ,000 58 ,900 5 ,300
2020 1,900 ,000 71 ,500 3 ,800

1/ Productivity increase of 2.75 percent from 1960 throug h 1980
and 2.25 percent after 1980.

Titanium

Expansion in titanium sponge production is expected in the
next two decades (20)(54). National consumption of titanium
sponge was projected to total 100,000 tons by 1985 , an average
annual ra te of grow th of abou t 13 percen t from 1963 to 1985.

Th e reg ional industry was projected to grow until it
equaled at least 40 percent of the national sponge production— —
approx imately 40,000 tons annually. It was assumed production
by 1970 would be 2 ,000 tons per year in the region.

Innate properties that impart desirable physical and
chemical qualities to paint pigments also prov ide a heavy demand - -

for another titanium product——titanium dioxide. Some of the - ‘

same properties that make it so useful in the  manufacture of - . 
-

paint are also desired by the paper— making industry . Nationall y ,  - ~~~~~
‘ 

-

use of t itanium pigment by the paint and paper—making indus tr ies
accounts fo r  about 72 percent  of the to ta l  of t i t a n i um  p igment - - -
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consumed . The Bureau of Mines estimated that consumption of
Ti02 in the west (Rocky Mountain and Pacific States) in 1958
was 31,600 tons , of whi ch 66 percent (21,000 tons) was used in
making paint. A rough estimate of consumption by 1962 showed
that growth in Western States had furnished a market for 45,000
to 50 ,000 tons of titanium dioxide.

Projections of titanium dioxide productive capacity fo r
the Northwest are shown in table 57.

Table 57 — Projected Titanium and Ti tan ium Dioxide P r o d u c t i o n
and Emp loyment , Columbia—Nor th  Pacific

Region , 1970 , 1980 , 2000 and 2020

Titanium Titanium
Year Dioxide Employment LI Sponge Emp loyment 21

(Tons) (Tons)

1970 10,000 125 2 ,000 300
1980 20 ,000 250 20 ,000 1,200
2000 45 ,000 560 60 ,000 2 ,400
2020 50 ,000 625 66 ,000 2 ,640

1/ Eight tons per emp loyee.
2/ P r o d u c t i v i t y  changes f rom 6 . 6  in 1970 to 25 tans per emp loyee

in 2020.
Source: Fulkerson , Frank B., and Jerry J. Gray , The Titanium

Industries and Their Relation to the Pacific Northwest ,
report prepared for Bonneville Power Administration ,
Portland , Oregon , 1965.

The f i gures shown in table 57 do not contain productivity
gains in the titanium dioxide figures because that particular
industry was considered to be a mature industry and any further
drastic changes in technology would be considered unlikely.

In the past , the titanium metal reduction process has
required 0.15 persons per annual ton. Considering that titanium
reduction is a young industry and the earlier stages of a new
industry enjoy a rather large increase In productivity in the
first decade or so , a ratio of 0.15 persons per annual ton of
production was used to establish total employment in 1970 ,
but by the year 1980 the ratio was changed to 0.06, and by 2000
and beyond the ratio 0.04 was used.
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Magnesiuin

Historically, magnesium i-agot consumption has been outside
the area due to concentration in the Midwest of aluminum rolling
mills  and extruding foundr ies  where magnesium is used as an
alloy (19).

National  consumption of pr imary magnesium was es t imated  to
reach 350 , 000 tons by 1985 , th ree  times the cur ren t  domestic
capac i ty .  This was mainl y based on con t inued  expansion tha t
has been projected in the aluminum industry . Factors that would
lead to production of magnesium in the Columbia—North Pacific
Region would have to be classified as changes in the industry .
If more compet i t ion develops from domestic and fo r e i gn sources
the price of magnesium may possibly drop , which would encourage
consumption . In addition to price , other factors , such as
greater consumer acceptance , growth of the economy, and the
developmen t of new uses , eventually should cause greater con—
sumption of magnesium .

There are now no magnesium p lants in the reg ion ; by 1970
one is projected to beg in producing 15,000 tons annually. The
assumption for this was that certain of the forthcoming increases
in nat ional  magnesium p lant capacity would be p laced in the
Columbia—Nor th  P a c i f i c  Reg ion. The P a c i f i c  Nor thwes t  is con-
sidered to represent approx imately 12 percent of the national
market.

Magnesium produc t ion  in the reg ion w i t h  growth  th roug h 2020
is shown in table 58.

Table 58 — Proj ected Magnesium Produc t ion  and Emp loyment ,
Columbia—Nor th  Pac i f i c  Reg ion , 1970 , 1980 , 2000 and 2020

Year Tonnages Emp loyment

1970 15 ,000 375
1980 60 ,000 1,800
2000 155 ,000 3 ,000
2020 175 ,000 3 ,000

Production beyond 1985 was assumed to level off grad ua l l y
at a steadily decreas ing rate. The rates of growth between the
per iods 1970—80, 1980—2000, and 2000—2020 were assigned the
fo l low ing average annual growth rates: 1970—80, 15 percent;
1980—2000 , 4.75 percent; 2000—2020, 0.75 percent.
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A l u m i n u m

A l u m i n u m  p r o d u c t i o n  in th e P a c i f i c  N or thw es t has a very
h i g h  p o t e n t i a l  fo r  g rowth  and s t a b i l i ty  ( 0 )  ( 1 7 ) .  C o n d i t i o n s  fo r
the  exp ansion of t he  reg iona l  a l u m i n u m  i n d u s t r y  h a v e  be en f a v o r a b l e ;
i nc r ea sed  i n v e s t m e n t s  in existing plants and equi pmen t and the
en trance of new firms into the area substantiate this. The aluminum
c ap a c i t ’~- of plan ts in the Pacific Northwest in 1965 w a s  802 .500
t o n s  (table 59).

By 1972 the capacity currently In the early construct ion or
advanced p lann ing stage should be in place : at  t h a t  t i m e  t h e  : ir ea ’ s j

rated capacity should approach 1. 5 m i l l i o n  tons - The un p r -c cd en t ci
e x p a n s i o n  of the  reg i o n a l  a l u m i n u m  i n d u s t ry  c e r t a i n ly  is no t  w i t h -
out j u s t i f i c a t i o n . Cor np ara t  he cost is one of the impo rtant
c o n d i t i o n s  In t h i s  e x p a n s i o n ; the  o t h e r  is  t he  growth of aluminu m
use  b y c o n s u m i n g  i n d u s t r i e s  in the  w e s t e r n  s t a t e s , e x p o r t  m ar kct—~
and the  n a t i o n  as a w h o l e .  In studies by t h e  Bureau  of M i n e s  and
the  recent lv pub 1 i shed a l u m i n u m  r epor t  done fo r  B o n n ev i  1 le Powe r
A d m i n i s t r a t i o n  by I v a n  B loch  and A s s o c i a t e s  ( 0 )  , comp arat ive cost -

i n d i c a t e d  that reg i o n a l  p l a n t s  w i l l  cont  i n uc  to  compete  e fti-e t ivel v
wi th those in the Ohio \al le v.

I:orec tsts indic ate national a l t t r i i i n u m  c o n s l C r n p t i o n  cou ld
exceed 8.0 m i l l i o n  tons  by 1975 ( 9 ) .  Th i s  is  t i — i c e  t h a t  of t h e
1965 leve l , or an ave rage a n n u a l  g r o w t h  r a t e  of ~ perc en t - - t he
h i s t o r i c a l  n a t i  o na l  r a t e  f o r  t h e  i ndust re . The I PoS c a p a c i t e  in
the P a c i f i c  Northwe st was 80 . 500 tons . U s i n g  an av er a g e  a n n u a l
growth rate of 8 percen t would  resu l t in  a 1075 c a p a c i t y  of 1 7
million tons. If the Paci fic North se— o t maintained the 31 percent
nati onal capac ity , ra ted c a p a c i ty  w o u l d  reach a l9~ 3 l e v e l  of 2 .0
mi 1 lion tons. . \n av er a g e  m eas u r e  of these two fi gures  , or
t h e  m i d p o i n t  of t h e  range , w o u l d  h i  t h e  more l i k e l y  p o s s : h i l i t r  - -

— 2 . 2  m i l l i o n  t ons  h~ 1975. This is an average annual g ria th r a t e
of b e t w e e n  10 and 11 percen t. The f u r th e r expans i on of t h e
a i t i m i  nu m i n d u s t r y  in the Pac i fi c N o r t h w e st  i s  no t  expected to
c o n t i n u e  a t  t h a t  rate: the  p e r i o d  from i d 5 - 5  to 20 20  w i l l  exreric nc l-
a growth r a t e  b e l o w  t h e  n a t i o n a l  h i s t o r i c a l  r a t e  of 5 percent.
\ s s u m i n g  t h e  i n c r e a se  i n  t he  n e x t  decade w o u l d  ci. s u i t  in  a 1080
ca p a c i  t-c f i n nr - i- of 2 .8 m i l l i o n  t o n s  and a 1055 c ap a c i  tv  fi g ur e

ot 3. 8 m i l l  i on t on  (9~ , an ; C \  c r a n e  a n n u a l  r a t e  b e t s  i-en 5 and 0
p e r c e n t  would be re qu i red . .\ s t u d y  h~ R e s o u r c e s  fo r  t h e  Put  H ri
I n c . , i n  t h e  pub I i  c a t  ion , Resource s  in  \F- e i - i  ca ‘ s F u t u r e  , P a t  t er n s
of P equ i  r i -F- i - t i  t s and Ai - a  i i  ab i i i  t i es , I 00(1 — 201 )0 , shows  an ave r ag e
g r o w t h  r a t e  of ~ . 3 T s  p er c e n t  f o r  t h e  h i gh p r o i e c t  i O n  (it p r i m a r y
a l u m i n u m  r e q i l i  r e m e n t s  ho t w i e n  1 P Sd and 2000.
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A more conservative estimate of 4 percen t a v e r a ge  a n n u a l
g r o w t h  from 1985 to 2000 and 2.5 percent from 2000 to 2020 would —

PL-S Ult in  t h e  f o l l o w i n g  c a p a c i ty  f ig u r e s for  r e d u c t i o n  p lant s in
th e Columbia-North Pacific Region : 1985 , 3.8 million tons . 2000 ,
6 . 8  m i l l i o n  t o n s ;  2020 , 11.0 m i l l i o n  tons .

Emp loYment  as a f u n c t i o n  of p r o d u c t i o n  is  a c o m p r o m i s e
between the emp loyment  by r educ t ion  p l a n t s  as a d i r e ct  r a t i o  w i t h
p r o d u c t i o n  and the  i n f l u e n c e  of a n o m i n a l  g a i n  i n  p r o d u c t i v i ty .
P r o j e c t i o n s  of e m p l o y m e n t  to the years 2000 and 2020 ( t a b l e  60)
arc based on the  g a i n  in capac i ty  less an e s t i m a t e d  i nc r ea sed
average annua l  p r o d u c t i v i ty  assumed to be between 2 . 5  and 3 .0
percen t.

Table 60 - Primary Aluminum Industry , Capaci ty and
Emplo yment , 1965 , P a c i f i c N o r t h w e s t , w i t h  P r o j e c t i o n s

to 1980 , 1985 , 2000 , and 2 020 .

C a p a c i t y
Year ( tons )  Emp loyment

1965 802 , 500 9 , 100
1980 2 ,800 ,000 17 ,100
1985 3 , 800 , 000 21 , 100
2000 6 , 800 , 000 25 , 000
2020  11 , 000 , 000 25 , 000

Source : Bloch , Ivan , and Samuel Momen t. The A l u m i n u m  In d u s t ry
of the  P a c i f i c  N o r t h w e s t ,  report prepared b y Ivan Bloch and
A s s o c i a t e s  fo r  B o n n e v i l l e  Power A d m i n i s t r a t i o n , P o r t l a n d ,
Oregon , 190

The b r e a k d o w n  of d i r e c t  emp loyment  i n  the r e g i o n a l  a l u m i n u m
i n d u s t ry  i n t o  t h e  sub reg ions is shown in t ab l e  61. The allocation
of workers up through l9~ 5 was made using precen tages of t o t i l
e m p l o y m e n t  t h a t  w er e  equal  to the  P e r c e n t a g e  of installed capacit Y
in  each subreg ion . Beyond 1975 , t he  a s s u m p t i o n  was mad e t h a t  t he
future expansion of the industry would most l i k e l y  occur  i n  t h o s e
s u b r e g i o n s  wi th acce ss  to w at e r b o r n e  d e l i  ve ry  of a l u m i n a  by deep-
d r a f t  f r e i g h t e r .  For i n s t a n c e , the  t o t a l  sha re  of e m p l o y m e n t  in
Subreg i o n s  8 , 9 , 10 , and 11 i n c r e a s e d  f rom 37 perc en t in 1965 to
04 p e r c en t  in 2 020 .
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Subregion Projections for Major Commodities

Projections for the primary metals industries discussed
in the previous pages have been presented on an industry basis.
Table 62 shows the projected emp loymen t f or each commod ity
allocated to the appropriate subregions (whenever confidentiality
permits) which were assumed to be the locale for future growth .

Table 62 — P ro jec ted  Emp loyment f o r  Major  Commodities
by Subreg ion , 1980 , 2000 and 2020

Commodity Subregion 1980 2000 2020

Copper , lead , z inc 1 1,773 1,220 845
11 667 500 375

To tal 2 ,440 1,720 1,220

Ferroalloys 1/ 750 425 350

Steel 8 170 150 130
9 1,770 1,940 1,830

11 3 ,560 3,210 1,840
To tal 5,500 5,300 3,800

Titanium 9 1, 450 2 , 960 3 , 265

Magnesium 9 ~ J 1,800 3,000 3 ,000

Aluminum 1 4 , 000 5 ,000 5 , 000
2 2 , 000 2 , 500 2 , 500
7 1,000 1,500 1,500
8 3 ,200 5 ,000 5,000
9 1,690 3 ,000 3 ,000

10 1, 670 4 , 000 4 , 000
11 3,540 4 ,000 4 ,000

Total  17 , 100 25 , 000 25 ,000

C—NP Total  29 , 040 38 , 405 36 , 635

1/ To insure c o n f i d e n t i a l i t y ,  cannot be a l l o c a t e d .  Subreg ions
represented include 1, 2, -~~, 8, 9, and 10.

2/ The most likely subr eg ions ‘cside s 9 for future growth will
be 7 and 8.
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Other Primary Metals Industries

Other primary metals industries include the production of
pr imary non—ferrous shapes (rolling , drawing, extruding,
casting), both ferrous and non—ferrous forg ings , secondary
smel ting and re f in ing  of non—fer rous  meta l s  and miscel laneous
minor activities. These industries comprise SIC classifications
334 , 335 , 336 and 339.

In 1966 these industr ies emp loyed about 5,600 workers in
the region (table 63). Employment has grown sharp ly in recent
years. The annual rate of growth from 1960 throug h 1966
amounted to 7.0% per year (1960 estimated employment——3 ,750
workers) .

Table 63 — Other  Primary Meta ls  I n d u s t r i e s  Employment ,
Columbia—North P a c i f i c  Region , 1966 1/

SIC - Indus t ry  1966

334 Secondary smel t ing and r e f i n i n g  n o n — f e r r o u s
metals  209

335 Rolling , draw ing ,  extruding non—ferrous
metals  3 , 777

336 Non—ferrous foundries 996

339 Miscellaneous primary metals 658

Total 5 , 640

1/ Data estimated from state employment security agencies.

— Two major factors in the location of these industries are
marke ts and raw ma ter ials supp lies. Markets are primaril y in
the metal products industries in popu l a t i on  cen te rs , and p lants
tend to locate near these markets. Plant locations are also
in f l uenced , howeve r, by the location of the “basic” elements
of the primary metals industry, SIC 331, 332 , and 333 , which
supp ly t h e i r  raw materials (ingots , billets , etc.). Their
l o c a t i o n  in the reg ion reflects these influences . Virtuall y
al l  of present emp loymen t is located in Subregions 1, 8, 9 and
11 e i t h e r  near  “basic ” meta ls  p l an t s , such as aluminum
refineries , or in the major  reg ional population centers.

These industries are less well developed in the reg ion
than t hey  are na t iona l ly ,  both  in term s of their relationship
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to the  “basic” indust r ies  and in term s of their  share of
reg ional m a r k e t s .  Regional  emp loyment in 1966 amounted to about
24 percent of the whole reg ional primary metals industry compared
with a share of abou t 30 percent nationally ,  and there  were
onl y 94 workers  per 100 , 000 popula t ion  in the region compared
w i t h  195 per 100 , 000 na t ional ly.

Future growth in these industries nay be expected to
increas ingly reflect the influence of markets and raw materials
on the i r  location . Based on th is  expectat ion , p ro jec t ions
have been developed on the assumption that emp loyment will tend
to approach the national average relationship of emp loyment
to markets , and the national re la t ionship  of emp loyment in
these industries to the “basic” elements of the pr imary metals
indust ry . Assuming that  these industr ies  will cont inue to
represent about 30 percent  of the nat ional  p r imary  metals
indus t r ies , and u t i l i z ing  the national p ro jec t ions  of the  O f f i c e
of Business Economics and Columbia—North  P a c i f i c  p r o j e c t i o n s
of the “basic” elements in the reg ion , emp loyment is p r o j e c t e d
as follows : 1980 , 10 , 200; 2000 , 15 , 100 ; 2020 , 16 , 400. Pro—
j  ect ion s  for  subreg ions are presented in combined fo rm in
table 64.

Summary Pro jec t ions

Project ions  of emp loyment f o r  the  pr imary  me ta l s  i n d u s t r y
as a whole are presented in table 64. The f i gures inc lude  a
subreg ion allocation of employment in ferroalloys and “other ”
primary metals industr ies  as well as those shown in t ab le  62.
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Table 64 — P r oj e c t e d  Emp loyment in the Pr imary  M e - t a l s  I ndus t r i e s ,
Columbia—North Pacific Region and Subregions , 1980 , 2000 and 2020

Subreg ion  1980 2000 2020

1 8,930 9 ,275 8 ,535
2 2 ,595 3 ,245 3 ,370
3 70 190 240
4 l-~+O 280 350
5 75 225 300
6 -~ 5 120 150
7 1,270 1,960 2 ,050
8 ~+ , 665 6 , 730 6 , 740
9 9 ,100 1-~+ ,77O 15 ,615

10 2 ,-~65 5,290 5 ,!~~0
11 9 , 875 11, 410 10 , 235
12 10 10 10

C—NP 39 , ddO 53 , 505 53 , 035

OTHER MANUFACTURING I N D U S T R I E S

The manufacturing industries which have been treated in the
ear l ier  sect ions  of t h i s  r epor t  comprise the water—using
industries— —those most significant in industrial water use
in the r e g i o n .  They are , as a group , the largest employers and
con t r i bu t e  a larger pa r t  of t o t a l  p roduc t ion  !/ than the rest
of the m a n u f a c t u r i n g  i n d u s t r i e s .  By coincidence , they  are
also the p r i m a r y  r e s o u r c e — u s i n g  i n d u s t ri e s  in t h e  m a n u f a c t u r i n g
group . The o the r  m a n u f a c t u r i n g  i n d u s t r i e s , less dependent on
na tu ra l  r -esources, have been l a te r  in t h e i r  d e v e l o p m e n t , but
they are now a substantial part of the manufacturing group, and
the generally more rapid growth in these industries makes them
increasing ly important to the future economic d e v e l o p m e n t  of
the reg ion. The “o ther ” m a n u f a c t u r i n g  i n d u s t r i e s  emp loyed
about 180,000 workers in the rec ion in 1960, and their total
value added in m a n u f a c t u r i n g  amounted  to around $1.3 b i l l i on .
Some information on the composition and importance of t h is croup
of indus t r i es  is p resen ted  in table  65.

Employment in “other ” manufacturing made up about 40% of
t h e  reg ion ’ s m a n u f a c t u r i n g  emp loyment  in 1960. As shown in
the table , the  t r a n s p o r t a t i o n  equi pment i n d u s t r y  accounted  f o r
nearly half  the emp loyment in the group , and p r i n t i n g  and
pub l i sh ing  was ano the r  la ’ge  emp loyer .  Three  o the r  i n d u s t r i e s
accoun ted  f o r  most  of the remainder : f a b r i c a t e d  me ta l s ,

1/ Measured by va lue—added  in m a n u f a c t u r e .
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machinery , and the undistributed group in which the stone , clay
and glass industry is most important.

While the “other ” manufac tu r ing  i n d u s t r i e s  represented
4O >~ of the  region ’s manufacturing employment , these same
indus t r ies  in the na t ion  as a whole represented 67% of national
manufacturing employment . The underrepresentation of these
industries i~n the region is demonstrated by t he  l o c a t i o n
q uO ti e n t s  11 shown in the last colum n of the  t ab le .  h ’ i t h  the
except ion  of the transportation equipment and printing and
publishing industries , none of the industries had a location
quotient greater than .36; a figure signify ing roughl y 1/3
of average representation in terms of the total emp loyment
size of the region.

Estimates of value added in these i n d u s t r i e s  has been
made fo r  the yea r s  1958 and 1963. Table 66 shows these
estimates together with the proportion that they represented
of national production (value added) in each industry .

The “ other  m a n u f a c t u r i n g  indus t r i es  represen ted  a smaller
proportion of manufacturing production than they did of emp loy-
ment. This is mainly due to the high er value add ed per emp loyee
of the cap i ta l  intensive paper and chemicals  i n d u s t r i e s  ~n the
heavy wate r—us ing  ca tegory .

Value added in each indus t ry  was general ly a very small
part of national production , but in almost every case it
increased substantially between the two years.

A be t t e r  indica t ion  of the  rap id reg ional development  of
these industries in recent years is p resen ted  in t ab le  67 .
This table shows how employment has been expanding since 1950.
Over the sixteen years covered by the data , reg ional growth in
the group as a whole averaged well over six percent per ‘-- ear
compared wi th  a na t iona l  average of two and a ha l f  to t h r e e
percent. Moreover , growth was not confined to only one or two
of the  indus t r i es , but was q u i t e  evenl y d i s t r i b u t e d  among t h e m .
Every i n d u s t r y , wi th  the excep t ion  of p r i n t i n g  and p u b l i s h i n g

- - (and t e x t i l e s  in the  most  recent  p e r i o d )  had regional growth
ra tes  si g n i f i c a n t ly hi gher than  the  n a t i o n a l  r a t es  of i n c r e a s e .

1/ A loca t ion  q u o t i e n t  is the  r a t io  of the percent  that emp l oy—
ment in an industry in an area is of na t iona l  emp loy ment in
t ha t  i n d u s t r y  to the pe rcen t  tha t  t o t a l  employm en t  in the
ar~~a is to t o t a l  n a t i o n a l  emp l o ym e n t .  A r a t i o  of 1.00 indi-
cates  t h a t  the  reg ion  has an average  p r o p o r t i o n  of employm ent

in t ha t  i n d u s t r y ;  a r a t i o  less than  1.00 shows u r i d e r r e p r e s e n t —
a t ion  of t h a t  i n d u s tiv  in the  reg ion .

131

;-. 

~~~~~~~~ .~~~~~~~~ ‘- - -
~~~~~~~~~~~

- - -— ---- ---- -- ~~~~~~~~~~~~~~ - .-~--- - — -~ — —----—. -

- ~~~~~~~~i~~~~~__~~~~~~~~~~~~~~~~~

___  
—

~~~~~~
--- - —  ---- -- ~~~~~~- .- —5- — — --- -~~~~ —5- -~~ -



0 (ii N- — ‘C c-i C-I 0’ ‘—4 ‘C ci 0’ CC) C-I ‘0 —0 4-
4-4 -C Cii ‘C Ifi c-i c-i ‘C C’-i 00 Lii 00 c’i 00 ‘0 ‘0 C)
(0 0’ . .
O (1) — ci ‘—4 0 ci — —4 ci ci —0- ci ci —~ C-I

C
0 4—’

4-4 0 0 0
. 4)) 0

~4-i C) 4-
0 ’-4 4- 44~(4) 41)
4 - i C )  ~~ ‘0
00  ‘—‘ C)

C)
— U 00 Lii Lii N- 0’ F-— ~ii ci Ci Lii -0 0 N- (~ 4 CC

4- Lii (N Lii ’C 0 — Lii c-I 00 Cii Cii C-I N- —0- ‘0 0
- C) Ci . - --4

CO 0-. — 0 ci —4 ci ci ‘—4 — ci ci —0 ci ci ‘—4 (N 4-
(1) (0

C)
I-i
C)
0)
S C-;

(0
00’  ~-4) ----4

, . 4  N- -0 00 Cii -.0 Ci) Cl - 0- ’ C  Cii ci ,—I Cii ‘—4 ~C) C)
. - . 4-

0O’0 Cii ‘~~~ (N 00 Cii ci -0- 00 (N 0) Lii —0 i/i Ci Cii ‘C N- CC
C C ‘C U) (N -0’C .—4 — -0 -~~ 00 — -4 (N C) ‘C Ci
~4 CC 0’ 4- ~—4 — — .-4 ‘-4 Ci ci
I-i .- C4) - - -000 ‘0 — — — Lii
C)L i i  4)) — (0
00’  ‘0 0 4_i
C C ’ -~ ‘0 ~~ -‘--4

‘4- 4~I
:0 0 Ci)
C C  41) 0 -‘-4
C O O  0 ~‘~4 4-i

~~ .-4 .-4 ‘..4 ( (N —0- 0 ci Ci Ci ‘ C ( N  Ci 00 CC) Lii Lii 00 CC
110 CC — - C)

4- 4)) H 00 -‘.4 (N Ci (ii Cl C’i ’C ‘0 0’  ‘—4 LCi ’0 00 Ci ‘0 (N 41)
41) 0-~ Lii ~~ ‘—4 Cii Cii 00 —4 0- —0 ‘C ‘—4 .-4 — Cl
.0 Ci —‘ .-4 — ‘0 (N N-
4-i C) —4 - - 4-
0”-4 —4 Cii C)

4-4
0 — I  0

CC C
0 0-.. I-I
41)
‘0- L i
‘0 4-i to
< 0  0 41)

O 4-

— C) 0
S I  CC 00 ‘0 0 C)

d r—4 CC 0 0 4)) 41) U
C C - H  .4 C) C~) CC

1-4 C) I-i Cl) 1.. 1~
0 00 C) 0 0 -H 4)) 0

I S  C 0 41) Ci — 0. 0
-4 . 4  oi UI C U CC

4- ‘0 0 .0 CI) Cl) — ~ 11 CC Cn (0 00 Z
‘00  1-.. C a l -s-i C C  W 0 — 4  ‘4-4 0) 00 ( C C

- - C) ~,~4 C ) C ) 4  4 1 ) 5  0 0 ~0) ci) ‘—4 H 0 0 i ) ( f l C ) 0 0 . 0  4- -H - 0 0  0
— 0 . 0 C) 0  ‘ - 4 0 . 0 . 0 ) 0 C C  4-i 4- 0 ) 0
.0 ‘0 0 w 0 0 C O w -r  4 -1 0  Cl) S 4.l C) C

CO C 0 . C C 00 C ) 0 0 0 0) S 4-I C O O  5

* F—I 4-4 C ‘- I 0 . C O 0 ) )~~~ 0 O  Cl) ‘0 C) ~H C C  Ci)
—4 ‘0 CC. ~~ 41) 0) -H - 0 CC CC — ‘4-4 0
‘—4 0 ‘0 ~- C) C 0 -H ~4-4 0 4))
• 4  C C ’ 0 C C C ’ 0  - . - - 4 ( 0 C ) 4 1 )  0 to~~~ U
C 0C C ’ - - 4 0)~~~~ C C C ) 0 C  I-s C 0 ) C C

0 0 C C  U C ) O U ) - 4 0 ) C C  0 CC - H O  ~~0) 0 4- CC 0) -H 0 0 ~-4 ‘~~ CC 4-
‘—4 0) - H O C )  - 0 0 00 . 0 -- I  4-) ---4 C’
- H 0 C ) C )L i 0) - H~~H C ) C I ) 0 W  ~4 ,—4 C C C  ‘—4 -
4 C C 0 .0 C ) C 0 . 0 0C C ) 0  c41 C4) O C )  C))
)4 0 . —4 .0 C C O . 0 U W C C C f lC 4-i C) ‘00  —
Q) 0 . 0 S C ) C ) C C C C — 4 0 0 - H  0 0 C C )  •~~~CC

H 1—’ 4-4 41) -H
0 0
4- 41)
O C )

0 0 C C  - -
i—4 c- Cl N- 0 .—4 c-I —0- LI) ‘0 N- 00 0’ Cl) C
C/I C-i IN C--I Cii C’) Cii Cl Cii ~- C i i  Cl Cii

F
132

.

—

~~~~~~~~~~

.—--..—---- 
- - 

- --- - - - — — ~~~~~~~~~~~~~~~~~~~~~ . - - - - - - - - —_—-------_-,_.-_~~~ .—~~~~~~~
—-—_.---—

- — ~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- - - - --~~~ -—~~~—-.— - 5-~~~ ----~~~~~~~~~~~~~~~~ —- - - -—  -

~~~ 
- -~~~~~~~~~~ - — —

~~~~~~~~~
--- - - - - 5- - - - - --



41)
4-i Li • Lii — ‘—4 Ci ci —0- Cl -H ( N C l  ci (N —0- 00 (N
(0 4-i (/) - . . . . . . .

ci (N (N (N —zC —1- Cl (N Lii ci -, Cl ~ -I Cl (N
O~~~~ I

— 4-
C C C O

— 0 0. C l’C  , —0- ci Cl 00 Ci Ci N- ‘C Lii Cl Cl C-i(N 1 0 ’- Z - . - . . . . .
0 0 I — C_i C_i Cl Ci ci N- Cl (N — (N N- C) ‘C Cl CC

‘0 <  I — — -4
O

‘01-4 0 ci ci ci ci ci ci ci ci 0 ci 0 ci ci ci
U) ci ci ci ci ci ci ci ci ci ci ci ci ci C ci
0. ‘C 0 ’ ’C ’ C  N- (N 00 -4 (N LCi ‘C Ci Cl 0) — N- (IC

- 0 ’ C  — - - - - - - - - -
CI) ‘C 0 Ci (N N- N- Lii Ci (N Ci 0) - Ci (N Cl Cl Lii ~~~3 ‘C -H ~—4 ‘—4 ‘—I ‘—I ci — ci N-

- ‘-4 I 00 (N —0-
4- ci 41)

‘C ~~ (C
U) Ci C)
0 — 0. ci ci ci ci ci ci ci ci ci ci 0 ci ci ci ci -—
‘0 Z ci 0 ci ci ci ci ci ci ci 0 ci ci ci ci ci U
0 ’ C  I ci —4 ‘C ‘C 0~ Lii —4 N- Lii N- ‘C ‘C Lii (N ci c-i

0’C - - - - - - — - - — - U)
I Ci C l ’ C  Lii (N .H N- Ci —0- 0) — Cl ci Lii Cl) CO

C O O  — — -4 —4 ‘C — ~~ 0’ 1) 0
—~ -

C C )
:0 4))
C) ‘0 C) Li - —0- (N C’) N- (N C’ ‘C ‘C I I I I I 1)1 .-1 C U
0 0 ( 0 4 - 1(J) - - . . - - - - h I l l  . .
CC CC CC~ - (N —4 Cl —0- (N ‘C Lii — (N (N )( C_i

‘4-4 O~~~~ I C)
00  ‘ H O  t o l l )
C ’C  C C U  (0.
CC I — S 0-.. —0- Lii N- Ci Lii N- ci ci I I I I I ‘C CX) C)

~~~ci ‘-~I 0 ’ ~~ Z - - . - - 1 1 1 1 1  . .
Lii 0 0 I ci —0- C_i —0- Lii Lii ci —0- ~C) (N ..l C)

4- Ci ‘0 < 0 I — —4 (0 E
C) 0
Li -H C I
4-’ - 1-. —0- N- ci N- Ci —0- ci 0) Ci i ‘—4 -.0
ci CC C) -0- —0- (N 0) (N -.0~ Ci ‘C C) (N ‘4-. 0-IN

o 0-. ci Ci C) Cl —0- ci Cl —0- 0) 0) 0 C CC (N
C C - H  C ’C  - - - - - - < < < < <  - - C)

- ‘-‘ 00 ci 0 Ci Cl N- N- —0- ‘0 Ci .—4 0’ Z Z Z Z Z Ci N- 41) -
0) ‘C -H — C—I — —4 00 — N- -0- C) C) C

I 00 — -0- •,-1 4-i C
C) ci 41) ‘4— CC
~~~0 LI) 0-~ L4 - . - 4
0 - H  Ci 0 ( 0 . - i
4- ‘4-i ‘-4 0--. 0 ) ’ C  Lii —4 -0- Cx) — ‘0 ci i-i 0

~~ H Z ci -0- — 111 -0- ‘C c-i ~~ 
C4 0) ~1-, > C)

0 I ci — N- Ci Ci Cl —~ —0- -~~ —4 0’ .0 LI U
‘ 0 C C  U u i i  - - -
0 0. Ci -0- —0- 0 Ci) Ci (N — Cl Z Z Z Z Z if) Ci) 0 ‘0 Cl)
CC — (N Cl ~—4 Ci Cl C C) Li

Li C)
C ) C )  -4
0 4 -
( JO  — 0 ( 0

0 1-s O
~— _ l  0 . 0 - H
0 C C  O ’ - C )

C) 0 CO 0. C
00 0 — C) 0- H

C C  0 0) 0) -~~ ‘4-4 0 4-i
‘-4 0 .0 4-. 0 - 4 0
Li C) 0. (1) 4-4 C ) 4 - J

I 0 (C C .H ‘0 C) 4) 110 CC CC (1)
0 -H 0 ) 0  41) C) 0 C C E

N- — C CC C’i S • ‘0 -H C/) S-s N-
- ‘ ‘C S-~ .0 .—4 CI -H C ‘0 C) 0 5-. 0 0 0

C) 5 C C  -H C 0 0  C) - ‘-4 5
4)) U) 0 - C )  0 0  (~i - H O  C) .J C 0 — --

~
‘—4 0 C/) 41) ,—~ 0 0 i-i 4-i 0. CI) —4 C 41) -H Li
.0 ‘0 — ‘0 - 41) -‘-~ - ‘-‘ (0 - S -~~ (C Li C
0 0 —4 0 ‘0 C) C’) ‘0 (0 0 i ‘— CC 0 —

~
— -H C C ’ 0 O  — I C C  CO — 0  C ) )  5 0 0 0 ’ -

O C ) O C ’ O C )  41) 0 - C C  C m  i- CC 0 4 - - . —~~~bOC )  4 - C O  -H C O  C c’) 0 1.-. C’
0) ’— C CC .() -H O 4-. 4- E —  — — ‘ 0  F) ~4-4 ‘0 0

- C ) - H 0 ’ - - 4 0 0 0-  4- 4 - )  C ‘ 0 )
-H S-l C) - H U - - C ) ( i )  Cl) 0 ) 0 )  4 - C )  —4 —4 ‘0C ) C C 0 0 0 L i 0 0  0 L I . -~~~l - C ) C  ( C C  S

‘0 . 0 0 0 C C  4 J - - .-i
OJ 0. 1-. CC --- (C --4 0 0 5 C ) — . 0 - --’ 0 —  0 - — E S
H < 0 . C~— )0 4-i H ~~~~~( Q # — 4 ~~~ I—. 1— c~~— O  IC

F)- .l .—l
O -f S

Li L~ 4-.) Q~~-)
4-4 C-I Cl N- —0- Lii ‘C N- ci ,—4 (N (IC 5i
(I) (N CI (N Cl Cii Cl Cii Cl C) Cl — . -..

133

_ _ _ _ _

_ _ _  - - - - —— ~~~



~~~
——----

~~~~I~
--
~~

-- 
~~~~~~~~~~~~~~~~ _ _

Developmental Inf luences

While special fac tors  a f f e c t i n g  individual  indus t r i es
have contributed to their growth in the region , the broad growth
pat te rns  which hav e characterized these industries as a group
have been the result  of more pervasive f ac to r s .

The prime example of a special industrial development has
been tha t  of the  t r a n s p o r t a t i o n  equipment  i ndus t ry . This
industry is dominated in the region by one aerospace manufac-
turer who has attained the position of principal supp lier
of commercial j e t  a i r c r a f t  in the Uni ted  S ta tes  and much of
the rest of the world.  It is also an important defense industry
supp lier. Future  growth in this indus t ry  depends largel y on
such f ac to r s  as f u t u r e  company management , the  federal  govern-
men t’s decision on support for the supersonic transport and
similar ma t t e r s  ra ther  than on more predic tab le  external  f a c t o r s .

Another example has appeared in the instruments industry
where one manufac tu re r  has become the p r inc i pal na t ional
supp lier of a spec i f ic  kind of e lec t ronic  measur ing  equi pment .
Th is f i rm again dominates i ts indus t ry  in the region , and its
prospects  depend more on the acumen of i t s  management than
on any external  inf luences.

For other industries , however , (and to some degree for the
indus t r i e s  mentioned above) development is heavi l y i n f l u e n c e d  iiv
environmental factors——access to markets , raw materials ,
t r anspor t a t ion, laoor supp l y ,  e t c .

The markets  of these indus t r ies  encompass a wide spectrum
of the economy , but they are largely i n d u s t r i a l  and int e r reg ional
ra the r  than consumer and local in t h e i r  composi t ion .  Information
f rom an i n p u t — o u t p u t  s tud y f o r  the s t a t e  of Washing ton  shows ,
in table 68 , the d i s t r i b u t i o n  of sales f o r  “other ” m a n u f a c t u r i n g
in 1963.

The distribution is dominated by the transportation
equipment industry which sells a large part of its production
to governments. Excluding this industry, the distribution
shows that the bulk of p roduc t ion  goes to i ndus t ry  in the s t a t e
and to markets (largely industrial) in the  res t  of t he  United
S t a t e s  -

While  pa r t  of the  expcr ts  f rom the  -4 t a t e  of W a s h i n g t o n  to
the  r t - s t  of the  U n i t e d  S tat e ~ go to a d j a c e n t  s t a t e s  w i t h i n  the
Columbia—North Pacific Peg ion , a substantial part goes out of
the r l - F ) i o n , p a rt i c u l a r ly to C a l i f o r n i a  and o t h e r  w e s ter n  s t a t e s .
I h e  growth of western markets has been a -ignif i can t influence
on tiies~- industries . Population F)rowth since 1940 has averaged
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Table 68 — Markets  fo r  Other  M a n u f a c t u r i n g  I n d u s t r i e s ,
Wash ington State , 1963

Percent  of Tota l  Sales
Excluding

All “Other ” T r a n s p o r t a t i o n
Market  M a n u f a c t u r i n g  Equ ipmen t

Wash ington industries 15.4 43.1
Personal consumption and p r iva te
investment 5.7 15.5

Government  4 4 . 0  5 .7
Rest of United Sta tes  29.8 34.2
Forei gn expor ts  5.1 1.5

Total 100.0 100.0

Source : Bourque , Phi l i p .3 , et al , The W a s h i n g t o n  Economy : An
Input—Output Study, University of Washington , 1967.

3.2% a year in the western states , and f rom 1950 to  1966
(excluding the war years) it averaged 3.1% a year . Growth has
come nearl y twice  as f a s t  as i t  has to the nation and industrial
marke ts  have grown even f a s t e r .

For some of these i n d u s t r i e s , e s p e c i a lly  m a c h i n e r y  and
equipment manufacturers , access to foreign markets is also
impor t an t  to t h e i r  g r o w t h .  The s tudy  r e f e r r e d  to in t ab l e  68
(10) showed that for the state of Washington , foreign exports
represented 8.2 percent of production in the transportation
equi pment i ndus t ry , 4 . 2  pe rcen t  in m a c h i n e r y  and e l e c t r i c a l
equipment , and a substantial part of instruments prl dCle ti on
which  was grouped in a miscellaneous categurv - A stud\- for

C -  
- the  W i l l a m e t t e  Valley (15) , the  princi pal fraction of the

Oregon economy , showed that about 14 percent of machinery and
20 p e r c e n t  of e l e c t r i c a l  e q u i p m e n t  p r o d u c t i o n  goes abroad .

Rela ted  to the  g r o w t h  in m a r k e t s  has been a su !C~~t a n t i al
reduction in transportation costs. Since- 1940 costs per
ton/mile for all kinds of domestic intercit v freight traffic
have fallen continuousl y relative to other cost~~ Taking —

average costs per ton/mile and deflating them by the wholesale
pr i ce  index  fo r  a l l  commodi t i e s , t r a n s p o r t a t i o n  c o st s  as
shown in  t a b l e  69 had f a l l e n , by l Y b ô , to  on l y 62 p e r c e n t  of
t h e i r  19-~() l evels .

This decline in shipp ing costs is uni quely important t~~
the reg ion as compared  w i t h  o t h e r  p a r t s  of t h e  c o n t i n e n t a l
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Table 69 — Cost Per Ton/mile of Domest ic  I n t e r c i ty  Fre ight  T r a f f i c ,
Uni ted States , 1940—1966

Cur ren t  Cost De f l a t ed  Cost U

Year per Tom/mi le  per Ton/mi l e
(cen ts )  (1940= 100)

1940 0.90 100
1945 1.10 91
1950 1.34 74
1955 1.35 69
1960 1.40 67
1966 1.37 62

1/ Wholesale  p r ice  index fo r  all  commodit ies  used as d e f l a t o r .
Source: Compiled from 1968 Statistical Abstract.

tnited States because the region lies the  farthest from the
major industrial centers of the  nation. Reduced shipp ing costs
have not only widened markets but also lowered delivered raw
mater ia l  costs .

As the regional economy has expanded the size of its
i n t e rna l  marke t s , local produc t ion  has expanded . Beyond th is ,
however , the growth of local markets has led to more efficient
p r o d u c t i o n  by p e r m i t t i n g  economies of scale in i ndus t r i a l
ope ra t ions . U i t h  many i n d u s t r i a l  processes , costs  per u n i t
d imin i sh  marked ly  as the  s ize  of p lant  is increased . Also ,
with increased size of the regional economy (and w i t h  i nc reased
size of a p a r t i c u l a r  i n d u s t r y) , reduced cos ts  fo r  services
ou ts ide  the firm , the  so—ca l l ed  e x t e r n a l  economies , develop.
A b roader  and cheaper range  of se rv ices  and f a c i l i t i e s  of a l l
kinds become ava i l ah l e  Soc ia l  overhead , in terms of government
services , t r a n s p o r t a t i o n  f a c i l i t i e s, e d u c a t i o n  and research
f a c i l i t i e s, e t c . ,  is increased.

A n o t h e r  f a c t o r  which  has c o n t r i b u t e d  to the  recent growth
of  these i n d u s t r i e s  has been a t e n d e n c y  t oward t h e  decent ra l -
i z a t i o n  oi i n d u s t r y .  The m a n u f a c t u r i n g  i n d u s t r i e s  have h i s t o r -
ical ly been heavi l y c o n c e n t r a t e d  in the  n o r t h t - - i - - t e rn st a t~-s ,
bu t  in recent  years  a spreading  out  of I n d u s t r y  hJS~ occu r red
which may be p a r t l y a t t r i b u t a b l e  to t h e  r e d u c t i o n  in r e l a t i v e
t r a n s p o r t a t i o n  costs bu t  mus t  CISC be affectt -d by changes in
m a r k e t i n g  t e chn i ques , improvements  in t e c h n o l o g y , improve d
labor supplies , increased mobilit y, and Cther c1rcum stanct -- ~.

Las tl y ,  the  a m e n i t i e s  of t i l e  reg ion have had some -i
~ fect

on tile growth of these industr ies . The rt-~ ion is one of
u n q u e s t i o n e d  scenic  g r a n d e u r , and o f f e r s  u n u s u a l l y ext  I C  - i v e
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recreational opportunities to its residents. ~hile the nore
he-wil y pop u la r e - J  a reas  have less sunsh ine  than  the h i g h ly
popular Florida and California areas , the climate is mild and
f a i r l y equab le .  ~$ - o - i a l  and c u l t u r a l  ar .ieni t i es  nave achieved
considerable stature in recent years although it could not Oe
argued t h a t  t h ey  su rpass  those of the  l a rges t  popu la t i on  cen te r s .
There is n o d o u b t , iow eve r , t h at t h e region stands high in any
ranking by “liv C - -i ility ” and wich :he groving  r n o b i l~~ty o f the
p o p u l a t i o n , It  v i i i  a t t r a c t  an inc reas ing  share  of m i g r a n t s .

Fu tu re  Growth

These i n d u s t r i e s  will con t inue  to expand r a p i d l y  as m a r k e : s
improve and as Industry decentralizes. Some slowing down of
growth  should  occur over t ime as regional  in d u st r i es  approach
“p r o p o r t i o n a l”  r ep re sen tat i on  in the a r ea .

An indication of anticipated growth in production ~or these
i n d u s t r i es  Is p re sen ted  in table  70 .  P r o j e c t i o n s  of n a t i o n a l
p r o d u c t ion  by Lundberg and o the r s  in Resources  in ~iCt- r i c a ’ s
Future (36) have been converted to a 1*H base and extra-
polated f rotr 2000 to 2020 on tile bas is  of  t r e n d s  over the
decade 1990—2000.

Table 70 — Pro jec t ions  of P r o d u c t i o n , O t he r  Manufacturing

I n d u s t r i e s , U n i t e d  S t a t e s , 1980 , 2000 c~n J 2020

P r o j e c t i o n s
Index Nunhers 1960=100

SIC I n d u s t r y  1980 2000 2020

22 Textile mills 158 2 34 388
‘1 23 Appa re l  173 306 532

27 P r i n t i n g  and p u b l i s h i n g  178 285
30 Rubber and p lastics 139 195 269
31 Leather and products 299 138 1,831
32 Stone , clay , glass 213 -‘4-i5 092
13 Fabricated metals 222 480 1 ,076
15 N a c h i n e r \ , excep t  t-lc ctric al 296 764 1 ,941
36 E l e c t r i c a l  equ ipmen t  264 635 1,512
37 T r a n s p o r t a t i o n  equ ipmen t  333 956 2 ,760
38 I n s t r u m e n t s , et c. 344 1 ,405 4,386
39 M i s c e l l a n e o u s  162 277 376

A l l  r a n l l f a c t u r i n g  2 35 33 1 ,248

Source : L u n d b e r g , }LH. , et  al , Resourct-s in Anerica ’s Future ,
pp .  5 h l f f .  A d j u s t e d  here  to 1960 base and t-x trap olated from
t he  \ -ear  2000 to 2020 on h a n i s  of 100 0— 2000  t r e n d .
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Emp loyment in the region will grow substantially, although -1
somewhat less rap idl y than p roduc t ion .  P r o j e c t i o n s  of emp loymen t
for these industries are p r L-s t - n t e 2  in t ab le  71.

Table 71 — Emp loyment in Other  M a n u f a c t u r i n g  Indus t r i e s , 1960 ,
with Projections to 1980, 2000 and 2020 , Columbia—North

Pac i f i c  Reg ion and United States

Columbia-North Growth in C-NP as
Year Pacific Region United States % of US Growth Rate

1960 179 ,839 12 ,744 ,625 ——
1980 367 , 731 17 , 341 , 300 150
2000 534 ,622 21 ,689 ,600 116
2020 740 ,690 27 ,305 ,500 110

Source: Reg ion projections by C—NP Economic Work Group ; U.S.
pro jec t ions  by U . S .  Dept .  of Commerce , O f f i c e  of Bus iness
Economics , March 1968 p r o j e c t i o n s .
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N O N — C  O M M O  D I  -r Y — P R O D U C I N G

I N D U S T R I E S

In terms of employment , the non—comm odity—p roducing
industries represent by far the largest part of the whole
economy . They include all i ndus t r i e s  except  a g r i c u l t u r e ,
forestry , f i sh ing , mining , and manufacturing . The non—
commodi ty—produc ing  indus t r i e s  with the except ion  of the con-
struction industry do not produce physical goods but rather
various kinds of services. The construction industry produces
p hys ical  goods which are f i x e d — i n — p lace and do not  move in
t rade  in the usual sense. Tile d i s t i n c t i o n  b etween commodity
producing  and non—commodi ty—produc ing  indus t r i es  is pr imar i l y
one of convenience fo r  economic s tud y purposes  since ti le  non—
commodity—producing i n d u s t r i e s  do not rely much on the resources
of an area and the marke t  f o r  t he i r  p r o d u c t s  (se rv ices)  is
confined primaril y to the reg ional  economy . They are o f t e n
called tile “residentiary ” industries because they are so closely
tied to the local economy . They are also relativel y low
consumptive  users of wa te r  resources .

CHA RACTER OF THE N O N — C O M M O D I T Y — P R O D U C I N G  I N D U S T R I E S

The non—commodity—producing industries of the reg ion were
68 pe r cen t  of t o t a l  emp loyment  i n  1960 , a slightl y higher
proportion than the 65 percent that they r ep re sen t ed  n a t i o n —
ally. There are six m aj o r  i n d u s t r i a l  groups in the non—
commodi ty—produc ing  i n d u s t r i e s  of which trade and services
are the most i m p o r t a n t .  The relative importance of these groups
lfl tile region and the nation is shown below:

Lni tcd St~~tes
Contract construction 9.6% 9.2
Transportation , communication , and

utilities 11.3 10.8
Wholesale and re ta i l  trade 29.0 28.6
Finance , insurance , and real  e s t a t e  5 .9  6 .6
Services 32.3 32.8
Publ ic  a d m i n i s t r a t i o n  and armed forces 11.9 11 .9 C -

All n o n — c o m m o d i t y — p r o d u c i n g  ind u s t ri es 100.0 100.0

Table  72 shows tile d i s t r i b u t i o n  of emp loymen t  in greater
detail. It also shows the location quotients for i n d u s t r i e s
in tile region as r e l a t e d  to the  n a t i o n a l  composit  I i  of i n d u s t ry .
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As previous ly noted , the composition of these indus t r i e s
in the region differs in some respects from that of tile nation
but in general is quite similar. The amount of construction
employment is influenced to a degree by the volume of dam
c o n s t r u c t i o n  and other water resource developmec t work in the
region.  The propor t ion of cons t ruc t ion  emp loyment in heavy
const ruc t ion  (dam building , highways , waterworks , etc.) is 50
percent greater in the region than in the nat ion .

The region also has a significantly larger proportion of
its emp loyment in transportation , communication and utilities.
The t r a n s p o r t a t i o n  indus t ry  accounts  f o r  most  of th i s  d i f f e ren c e .
The greater relative size of the transportation industry appears
to be related to the greater distances and sparser population.
Railroad emp loyment is relatively heavy in the sparsely populated
Subregions 1 and 4. The extent of waterborne commerce also
contributes to the proportion of the transportation industry
in the region.

The proportion of employment in the trade industries
corresponds quite closely with the national average. However ,
wholesale trade is somewhat more important to the reg ion .

The finance , insurance and real estate industries are
slightly underrepresented in the region. Two elements of this
group , finance and insurance , are not very strong ly regionally
oriented . The finance industry tends to be concentra ted in
the two principal financial centers , New Yo rk and San Francisco ,
and the insurance industry , while less concentrated , is not
evenly distributed. Tile reg ion ilas a number  I f  insurance 000p31- i eS
headquartered here but operating in au parts of tile west and
the United States .

The services industries represent a very broad range of
activities and are the largest group among the non—commodit y—
producing industries . Overall representation of these industries
in t i le region is fairly close to the national average , and
although the reg ion has a smaller proportion of its emp loyment
in lod gings , business and repair services and private house—
holds , it ilas a h ig iler  proportion in the medical and professional
se rv i ces.

Regional  employment in public administration is almost
precisely the same proportion of total regional emp lo\-nent as
the national average as silown by its location quotient. The
armed forces , however , are strongly represented .

Tile non—commodity—producing industries , when considered at
t i l e  reg ional.  level , are much  more evenly distributed than they
a re  among t i le  local  areas. Table 73 shows by means of l o c a t i o n
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quo t i en t s  how the d i s t r i b u t i o n  of these industries varies
within subreg ions.  These locat ion quo t i en t s  are based on tile
regional distribution ; tilat is , an industry in a scbregion with
its employment the sane proportion of total employment in the
subregion as the regional industry ’s shar e of t o t a l regional
employmc~it , has a location quotient of 1.00. The first line
of the table shows total employment in each subregion as a
percentage of the regional total. In general , this table shows
that most of these industries show some tendency to be concen-
trated in tile major metropol itan centers whic . include Sub-
reg ions 1, 9, and 11.

The tendency toward local agglomeration is particularly
strong for wholesale trade , finance , insurance and real estate
and public administration. The distributions for several
industries , ilowever , do not correspond well with this pattern .
Reasons for the different distributions in contract construction
and transportation were discussed above. The distributions for
c o m m u n i c a t i o n  and utilities , and services may be exp lained by
tile location in outlying areas of special power facili tIes
in the first case and a nuclear research facility in the second.
The armed forces distribution , of course , represents the
location of military bases . The distribution of retail trad --
canno t be f ully exp lained. The distribution as it differs
from a normal metropolitan agglomeration pattern , however ,
appears to be affected by the remoteness of a subregion from
population centers.

Somewhat similar geographic patterns are shown in table 74
which presents sales volumes for wholesale and retail trade
and selected services for tile years 1958 and 1963. Density
indexes (in terms of sales per capita) in t i l l s  t ab le  show
that for wholesale traci e, per cap i ta  sales are greatest in
Subregions 9 and 11 , while per capita retail sales are much
more evenl y d i s t r i b u t e d .  Gross income of sehcted services
shows a f a i r l y strong tendency to concentration in metropolitan
areas . Ihe high density index for selected services in Subreg ion
4 is a t t r i b u t a b l e  to the  large a tomic  researc il  f a c i l i t i e s  in
t u e  s ub reg ion .

FORCES OF CIL -\NG L

As this nation ’s t e -ilno logy ilas adv anC ed it has become
p o s s ib l e  to pro ciuce more  rind more vi th less and less emp loyment
in tile commodity—producing indu stries . In consequence , an
i n c r e a s i n g l y  large p r o p o r t i o n  of tile labor f o r ~~ c in the economy
has been made riv - i i l a b i e  f o r  the  a c t i v i t i e s  of t h e  n o n — c o m m o d i t y —
producing industri C - s . Since 1046 national growth in every one 
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of these  i n d u s t r i e -i- except  t r a n s p o r t a t i o n  has s u b s t a n t ia l l y
exceeded the grClc - th of the economy as ci whole. Similar
conditions have prcc-ailed in tile Columbia— North PaCIfIC Se~ZjOfl
a l t h o u g h  growth  has been somewhat  fas  te r  than  nat  i ussa I rates -
N o n — c o m m o d i t y — p r o d u c I i i ~s i n d u s t r ie s  In the region gr~-w at the
rate of 3.4’/~ a year over the  period 19-~0 t h r o u g h 1’4h ~c w h i l e
reg ional emp loyment in total grew about 2.6;. a year.

La table 75 re~sional trends in these- industries are si o- -:n
for the two decades , 1940—50 and 1950—60 , and the Si:-: year
period from 1960 to 1966.

The table shows , in terms of e-mp 1 ovc .eist , that t. lie - se
industries have generally grown considerably more rap idl y than
the  commodi ty—produc ing  indus t r i es . In the  l9-~O — 5 0  d e - C :a d e

growth in almost all sectors was spurred by tile war ~iemanJs .
Construction , transportation , and government(including military
services) wer e- particularl y stimulated. Services lagged
slightly due to labor force demands in other sectors . In t h e
1950—60 decade growth was much slower but still exhibited rates
tha t  averaged twice  as great  as those  for the commodi ty—
producing industries . Between 1960 and 1966 growth in the
commodity—producing industries increased sharp ly owing to  rap id
growth in some of the manufacturing industries , but non—
commodity growth was still higher.

Perhaps the most significant factor in tile future develop-
ment of the non—commodit y—producing industries is tile fantastic
growth we are experiencing in per cap ita income . Since i9~ 0
per capita income (in constant dollar terms) has grown from
$1348 to $2325 by 1962. This was a near—doubling ov e r  those
22 years and by the year 2020, reg ional per capita Income is

- - expected to be more than five times greater than its 1962
l evel .  A growing part of this Increased income will be spent
on various services , especially education and medical services .

- 
- The demands of the business world for higher educational levels

will increase prodi giously as tile economy becomes more advanced ,
but also individual demand for non—business—r elate-~1 education
will increase as financial capability increases - Ihe expansion
in med ical services is also expected to continue without abate—
i:i&-n t as health improvement becomes more feasible. C~ ther

p r o f e s s i o n a l  and b u s i n e s s — r e l a t e d  serv ic l -s  are also antici pated
to advance rap idl y in accordance with tile expanding needs of a
richer society .

Hig her income levels will undoubtedl y encourage a great
deal more travel and t h e outstanding recreational oppoc~~unities
of the Columbia—North Pacific Re-~ ion should encourage more than
its share of this dove i op m t nt -
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Wh ile transportation needs will increase with greater
travel and more commodity movements , transportation employment
is not anticipated to grow very much because of productivity
gains in the industry . On the other hand , communications
emp loyment will probab ly grow with the burgeoning demands for
timelier and more extensive communications . Finance and
insurance will probabl y continue to grow at above average
rates in comparison with tile rest of tile economy and probably
t i le  regional  share of th is  growth w i l l  be g rea t e r  than the
na t iona l  average. As communications improve , local access
to financial markets will permit more localization of financial
institutions to better serve local needs .

Federal government services are expected to decline
relative to population increases in future years , however ,
rap idly growing state and local governments will tend to o f f s e t
any Federal emp loyment reductions .

PROJECTIONS OF lr ’lP1 OY~1 i-INl

As these industries continue their rapid expansion they
will become an increasingly large proportion of total emp loy—
ment in the region. Projections of emp loyment for all of these
industries combined are shown in table 76.

Table 76 - Non-commodit y Employment , 1960 , wi th Projections to
1980 , 2000 , and 2020 , Columbia-No rth Pacific P ‘g ion and Sub reg ion

Subreg ions 19601/ 
— 

1980 20 0h 202 0

1 140 ,70 4 210 ,628 291 ,7S1 38S ,55
2 47 ,289 73 ,188 l0 ,09’ 1-1 4,929
3 48,739 69 ,798 98 ,305 133 ,s96

• -1 65 ,399 9S ,770 140 ,947 190 , 21
5 64,220 101 ,280 143 ,569 192 ,479
6 35 ,288 51 ~~2o (‘9 ,343 89 ,— 3-l
7 47,724 70 ,3-13 94,650 122 ,o~ S
8 4- 1 ,060 65 ,849 SO . 7( 11 1 1 -  , 9 ’( ’
9 309 ,900 502 ,960 72 S ,SoS 1 , 103 .552

10 75 ,893 109 ,918 145 ,035 184 ’95
11 470 ,847 722 ,852 1 ,020 , l64 1 ,382 ,59
12 2 ,811 3 52 1 3 , -lo l 5~~ S1

C — N P  1 ,352 ,874 2 ,080 .315 2 ,931 ,3~~’ 5 .93 .470

1/ Es t i mated from Censu s of Poptila t i on and Offi cc of Pus i ness 
—

Economic s Data.
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While proje ct ed emp loyment figures are not presented for
the individual industries , some indication of the changing
composition of these industries is shown in table  77.

Table 77 — Pro jec ted  Percentage  D i s t r i b u t i o n  of Employment in
Non—com m odi ty—produc ing  I n d u s t r i e s , Columbia—

Nor th Pac if ic Reg ion , 1960 and 2020

Industry 1960 2020

Construction 9 6  8.2
Transportation , Communication & Vtilities 11.3 4.6
Trade 29.0 21.9
Finance , Insurance & Real Estate 5.9 6.4
Services 32,3 48.5
Government 11.9 10.3

Total Non—commodity—producing Industries 100.0 100.0

Source:  Adapted from Department of Commerce , O f f i c e  of
Business Economics , January 1969 Project ions .
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P R O J  E C T I  O N  S

POPULAT I ON

In 1900 the population of tile Columbia-North Pacific Reg ion
was slig h t l y under  1.2 m i l l i o n  ( t ab le  78). Between 1900 and
1049 the  popu la t ion  t reb led , and b~- 1965 i t  was nea r l y 5 .9
million. Between 1940 and 1950 t he  p o p u l a t i o n  increase  was
33 percent and , over the next decade , 18 percent as compared
with national population increases of 14 percent and 19 percent
for those two decades (figure 7). Between 1940 and 1960 the
annual rate of growth was 2.2 percent for the- region and 1.6
percent for the nation.

Population growth from 1940 to 1960 varied considerabl y
between the- 12 stud y subregions (table 78). The Puget Sound
Subreg ion had the highest growth rate , 2.75 percent , and the
l J o - ~~-J Basin the lowest , 0.56  percent.

P o p u l a t i o n  dens i t i e s  vary f rom about  144 persons per square
mile in the Puget Sound Subreg ion to only .8 person per square
m ile in the Closed Basin. The population of the reg ion , l ike
th at of the nation , is becoming more conceiiLi~~ted in the urban-
ized are-as . Whereas  23 percent of the reg ion ’s population was
classified as rural farm in 1940, only eight percent was so
classified in 1960. Between 1940 and 1960 the population in
t i l e  Coastal , Puget Sound , and Willamette Subreg ions increased
from 56 to 61 perc ent of the total regional population.

The future growth in population is dependent upon the
economic development of the region , and is projected to
i nc rease  f rom 5 .9  mi l l ion  in 1965 to 12 .7  m i l l i o n  in 2020
( t a b le 78) . At the  same t i m e , the nation ’s population is
expec ted  to increase  f rom 194 m i l l i o n  in 1965 to 398 m i l l i o n
in 2020.  These p r o j e c t i o n s  are an increase of 115 percent for
the reg ion , compared to 105 percent for tile nation (figure 7).

As in the past , t h ere will be differences in the population
growth r a t e s  of tile subreg ions . Those subreg ions which are
projected to have annual rates of growth significantly greater
t han  that of the reg ion are- the Willamett e and the Puget Sound .
The Closed Basin is expected to continue ti C have the lowest
annua l  r a t e  of growth.

By 2( 12 0 , about  66 p e r c e n t  of the reg ion ’ s p o p u l a t i o n  is
projected to be located in tile Coastal , Puget Sound , and
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FIGURE 7.  Index of P o p u l a t i o n  Growth , U n i t e d  S ta tes
and Columbia—North Pacific Reg ion.

Willamette Subreg ions (figure 8). Two—thirds of the reg ion ’s
p o p u l a t i o n  wi l l  then  be located in an area c o m p r i s i n g  onl y 18
percent  of the  t o t a l  land area .  As u r b a n i z a t i o n  becomes more
dominant , farm population will continue to decrease to about
two pe rcen t  of the  t ot a l  b y 2020

INCOME

In 1962 tile sources of income in the region were wages
and s a l a r i e s  (65 percent), proprietors (13 percent), propert y
(13 percent), transfer payments (six percent) , and other
(three percent). Manufacturing is the major source of incom e in
the form of wages and salaries , with government , se rv ices , -ns-~
t r a d e  a lso  important.

Total personal income in the region increased from $46
billion in 1940 to $13 billion in 1962 , as measured in constant
l9~ 8 dollars. ihis increase of 180 percent over the period
compar es with a national increase of 14-i percent , the difference
b e i n g  du e  l a r g e l y to more  rap id p o p u l a t i o n  g r o w t h .  To ta l
personal income f i r  t i l l -  region is expected to increase 4.4
per cent annually during the projection period to about $154.4
billion in 2020. This rate of growth is s liehi tl y creator than
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FIGURE 8. Population Growth by Subreg ion , Columbia—
N o r t h  Pac i f ic Region.

the  na t iona l  r a t e .

In constant 1958 dollars , per capita income in tl ;e reg ion
has increased from $1 ,348 in 1940 to $2,325 in 1962 . which is
comparable to the national averages of $1 ,300 and $2 ,258
(taiCle 79). The annual rate of growth during this period was
about 2.5 percent for both the reg ion and the nation. Per
cap ita income is projected to be about Sl2 ,200 in 2020 , an
annual growth rate of about 2.9 percent.

EMPLOYMENT

The rate of growth in total emp loyment has been greater
for the reg ion than thIC- nation (figure 9). T ICta I emp l ovTTlent
in the - reg ion has incrl-ased from ab CCl t 1 .2 million in 104(1
to ab ui t 2 .0 million in 1960 (table- 80). This has been on
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Tabl e 79 — Per Cap i t a  Income , 1940— 1962 , w i t h  P r o j e c t i o n s  to
1980 , 2000 and 2020 , United States , Columbia—North

P a c i f i c  Region and Subregions

Subreg ion 1940 1950 1962 1980 2000 2020
(1958 Dollar s)

1 1,369 1,795 2 ,057 3 ,947 6,814 11,611
2 1, 227 2 , 040 2 , 271 4 , 112 7 , 161 12 , 411
3 1, 213 1, 851 2 , 230 3 , 950 6 , 863 11, 994
4 916 1,531 1,938 3 ,468 6,010 10 ,517
5 1,102 1,602 2,080 3 ,844 6 ,767 11,852
6 1,002 1,816 2 ,032 3 ,770 6 ,629 11,897
7 1,275 1,996 2 ,237 4 ,134 7 ,228 12 ,528
8 1,192 1,850 2 ,165 4 ,012 7 ,022 12 ,287
9 1,417 1,946 2 ,328 4 ,175 7 ,096 12 ,287

10 1,188 1,905 2 ,034 3 ,550 6 ,258 10 ,995
11 1, 574 2 , 093 2 , 633 4 , 358 7 , 447 12 , 659
12 1,570 2 ,479 2,459 4 ,243 7 ,467 12 ,878

C—NP 1, 348 1, 929 2 , 325 4 , 097 7 , 061 12 , 179
U.S. 1,300 1,805 2 ,258 4 ,112 7 ,161 12 ,411

Source : 1940—1962 data estimated from Census of Population
and Office of Business Economics data.
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FIGURE 9. I rdex  of Employment  Growth , U n i t ed S t aN - s
and Columbia—Nor th  P a c i f i c  Reg ion

153

~

— 

~~~~~~~~~~~~~ - :~::i : -:
~~ ~



Tabl e 80 — Emp loyment 1940—1960 , with Projections to 1980, 2000
and 2020, United States , Columbia—North

Pacific Region and Subreg ions

Subregion 1940 1950 1960 1980 2000 2020
(Thousands)

1 139 177 194 2 69 355 459
2 45 59 71 99 134 173
3 42 72 79 104 135 173
4 65 84 98 133 177 230
5 58 79 94 135 179 231
6 45 54 56 73 93 114
7 52 70 74 101 129 162
8 54 75 78 108 139 175
9 247 378 431 680 949 1, 280

10 82 124 132 182 232 289
11 359 550 668 979 1,338 1,773
12 5 5 6 7 8 9

C—NP 1, 192 1, 727 1, 979 2 , 869 3 , 866 5 , 067

(N i l l ion s)

U.S. 45 57 66 93 123 199

Source : 1940—1960 data estimated from Census of Population
and Office of Business Economics data.

— an annual rate of increase of about 2.6 percent. During this
sam e period , total emp loyment in the nation increased at an
annual rate of approximatel y 1.9 percent.

The annual rate of increase among industries , however , has
been far from uniform. For examp le , emp lov-h-n t in manufacturing
has shown a relativel y large increase of ab Cut 3. i perc ent
annually ,  retail trade about 2.0 percent , and professional
services over five percent during this period. A griculture a:~d
mining emp loyment , on the other hand , exh ibited substantial
decreases in emp loyment with significant incri-ase~ in oUtput. 

-
Emp loyment  in agriculture decreased b~’ appr -ximat clv 30 perc ent
and mining 55 percent from 1940 to 1960.

In 1960 , emp loyment in the service and distributive
industries accounted for approximatel y 63 percent of total
emp loyment , compared to about 34 percent in 10-iD . Manufacturin g
emp loyment was about l~ CC- rcent of total emp i l l \ - m e nt  in 1940 , but
in c r ea sed to abou t 22 p e r c e n t  in 1960. D u r i n g  the  same p e r i o d
emp loyment in contract construction increased unIv about one
per cent r e l a t i v e  to  t o t a l  e m p l o y m e n t .  A g r i c u l t u r e  emp loym ent
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decreased from 18 percent of the total in 1940 to about seven
per~ nt in 1960.

Total emp loyment for the region is estimated tu increase
from about 2.0 million in 1960 to 5.1 million in 2020
(table 80). Employment , like population , will tend to be
concentrated in the western portion of the reg Hn. In 1960, 62
percent of all employment was located in three subreg ions ——
Willamette , Puget Sound , and Coastal. By 2020 , it is projected
that 66 percent of the region ’ s em ployment will be in these
subreg ions ( f i gure  10). Annual growth rates of emp loym ent WL i~
vary by subreg ion for the 1960—2020 period , ranging from 1.8
percent for the Willamette to 0.76 percent for the Closed Basin.

2,000 - - - -— ~~~ - -
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1 ,500 ~~~~~~~
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1
1 ,000 - - - - - - -- _ _______
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klPC) 9
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FIGURE 10. Employment Growth by Subregion , Columbia—
- 

. 
- North  Pac i f i c  Region .

I N D U S T R I E S

The manufacture of forest products is the largest component
of the region ’s manufacturing industry. In 1962, wood products
emp loyment (including pul p and paper) amounted to 154,000
workers. This was less than it had been in earlier years , but
it was still nearly 35 percent of total manufacturin g emp loyment.
In addition , another 17 ,500 workers were emp loyed in forest
ma n a g e m e n t .

About three—quarters of t h e region ’s f o r e - c t  production
c l I m e s  f r o m  the Doug las—Fir area , encompassing the four

.

~ 

~~~~~~~~ 



- - -C-~~~~~~~ - -- — - - - - - --- --~~~~~~~~~~~~ - C-- -

subreg ions lying west of the Cascades. Most of the remainder
comes from ~)?breg iOns 1, 4, and 7 , but there is some forest
production in each of the subregions.

Despite emp loyment reduction , forest production has been
expanding in recent years , and further e:.pansion will occur.
Projections , based upon consideration of the national demand
for wood products and the relationshi p of regional supp lies to
those in other parts of the country , indicate tha t regional
wood consumption by the forest industries will grow from about
3.5 billion cubic feet in 1962 to 5.3 billion in 2020. The
increased timber harvest will be achieved not by enlarg ing
the forests (forest land acreage will decrease slightly) , but
by more  in tens ive  f o r e s t  m a n a ge me n t  and better utilizati on of
the t rees .

Most of the growth in the manufacturing of forest products
will be taken up by the pulp and paper industr\- , wh ich will
roug hly t reble  in size.  Consumption by t he  lumber and wood
p r o d u c t s  i n d u s t r i e s  is projected to be relativel y unchanged ,
al though great changes will likely take place in the types of
products made and the methods of manufacture of these industries.
Pl ywood will continue to take an increasing share of the market ,
and such products as fiberboard and particleboard and a broad
range of user—oriented new products are rep lacing lumber as
end products of the new industr\- .

R e f l e c t i n g  the increas ing  p r o d u c : iv i t v  of t he se  i n d u s t r i e s ,
emp loyment in lumber and wood products is projected to decline
by about a third over the nex t 50 years , while pul p and pap er ,
desp ite a threefold expansion in production , is expected to
gain only a little more than 10 percent in emp lo~~ ent. This
intensification of forest management would increase emp loyment
in this category to nearly three times its 1962 level by 2020.
The net result for employment in the  f o r e s t  i n d u s t r i e s  taken
together will mean a modest reduction in total emp losmient
desp ite the greatly expanded forest output.

Agriculture is an important industry in the reg ion. In
1964 the value  of agr i c u l t u r a l  p r o d u c t i o n  exceeded $1 .5  billion
and ov er 150 ,000 persons were emp loyed in agriculture. About 60
percent of the value was from crops and 40 perc ent from live-
stock and poul try. The industry utilizes a significant pro-
portion of the region ’s land and water resources for produc ing
a great v a r i e t y  of a g r i c u l t u r a l  c o m m o d i t i e s .  Of the 21 million
acres of crop land , abou t seven million acres are irrigated .
R~~~l l m  land and f o r e s t  land are a lso u t f l i z e d  by the livestock
kudos try .

Agriculture is expected to continue as an important
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indus try within the region in the future , with output incr easing
nea r l  2 1/2 t i m e s  by the  y e ar  2 0 2 ( 1  - I n cr e a s e s  i n  ou t  put  by
sub reg ions w i l l  r ange  f rom tw o  t o  t h r e e f o l d  b y 2 ( 121 )  - Emp loy ment
on the  o ther  hand , s i l l  decrease  s u b c t a l i t i a l l v  in  t h e -  reg ion and
subreg ions  0 2 0 2 0 .  Farm incomes  may he supp lemen to d  b y r ec re--
a t i o na l  use of farm ponds and dude ranch operations .

-\ntici pated inc reases  in agr i  c u l t u r a l  o u t p u t  w i l l  he
accompanied  b~ changes  in tile s t r u c t u r e  of the  a g r i c u l t u r a l
i n d u s t r y . S u b s t i t u t i o n  of cap i t a l  and o t h e r  inputs for  labor
and land , as we l l  as s h i f ts in the or~ an i : at i on and u se  of
resources , will con tinue. Further reduction s in the numbers of
f a rms  are in  prospect  as s m a l l e r  farm s are c o n s o l i da t e d  i n t o
larger  c o m m e r c i a l  f a rm s .  I nc rea sed  p r o d u c t i v i t y  nc r  w o r k e r
and per acre w i l l  result primarily from additional 1- es ource
development such as irri ga t ion and dr ai nage , new technolog y .
and more extensive use  of cap i tal inputs.

Parts of the reg ion are h i g h l y  n i i n c r a l i : e d  and , in several
l o c a l i t i e s , m i n i n g  a c t i v i ty  i s  an i m p o r t a n t  segment  of t h e -  l ocal
economy . Subreg ion 1 is a leading production area in the United
Sta tes  for  copper , lead , and z i n c .  Phosp h a t e  m i n i n g  i n  Sub-
region 4 is a lso  si g n i f i c a n t .  The t o t a l  va lue  of m i n e r a l
p r o d u c t i o n  in  t h e  r e g i o n  in l9e5 amounted to about S355 million .
Of t h i s  t o t a l , roug h l ~ h a l f  is  d e r i v e d  f rom m e t a l s  m i n i n g .
Sand , grave l , and s tone produc t ion , represen ting almost one-
th i rd of t o t a l  m i n e r a l  p r o d u c t i o n . a c c o u n t e d  fo r  most  of non-
m e t a l l i c  m i n e r a l  p r o d u c t i o n . Ph o s p h a t e -  , l i m e  . and pun l i cc se re
a l so  of i mp o r t a n c e .

Reg iona l  m i n e r a l  p r o d u c t i o n  is p r oj e c t e d  to  e x p an d e d  in  t h e
f u t u r e . A g rea t  \-ar i e t c  of m i n e r a l s  is s ca t t e r e d  t h r o u g hout
the  r e g i o n — —many in  l a r g e - s ca l e  d e p o s i t s  of e c o n o m i c  s i g n i f i -
cance--and these resow-ces will he g r a d u a l ly  d e v e l o p e d  i n  t he
f u t u re  - E m p l o y m e n t  in  the m i n i n g  i n d u s t r y , how ever , i s  expected
to d e c l i n e  s l i g h t l v desp i te rising pi-odtict ion level s .

[‘he c i i emi  cal indtistry of t h e  reg i on n ro du ce c a w i d e  ra nge
of products. ihe lar gest component of the ndust i -v i n  196 1) was
the m a n u f a c t u r -  of p l u t  ilium at the h a n f ord -\t or- i c kooks - O t h e r
m aj  or components of the industry included producenc i f  ch l or i n e
caustic soda , elemen tal phosp hor-us and eh o s p h a t e  ferti li 2cr ,
immon i a , paint s , adhesiv es , and res ins  . limp l o y m e n t  i n  the
chem i cals i ndus t rv is pro i ect (Cd t o grow f rom 10 , 300 in 1900
to 39 ,300 i n  20 0. Petroleum re fining, a relativel y new i n d u s t r y
i n  the reg ion , is expected to  expand substantiall y ove r  t h e
f o r e c a st  p e r i o d  desp i t e  the absence of local pet roleum re ceives -

The processing If food i s a major indus t cv in t h e  leg ion .

Sonic I I  the m a j o r  i d  i \ - i t i e s  :11- c mi lk p r - o c - s s r n g ,  g r a i n  m i l l i n g
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and canning and preserv ing  of f r u i t s , vegetables , and sea foods .
In 1960 , f ood processing emp loyment was abou t 59 ,000 , or about
13 percent  of the to ta l  emp loyment in m a n u f a c t u r i n g . Approx-
imately 59 percent of the employment in food processing is
located in the Willamette , Puget Sound , and Coastal Subr- gions.
The primary food processing activities of these subreg ions are
dairy products , grain milling , meat products , and canning and
preserving . The Upper and Central Snake Subregions are important
in the processing of dairy and meat products , sugar , and canning
and preserving . Many of the commodities processed are consumed
outside of the region.

Output of processed foods is projected to more than triple
by 2020 for the region. Increases in output by subreg ions will
vary  f rom nearl y two and a half to over five times the present
output. Employment will decrease slightly due to increases
in worker productivity.

The primary metals industry is partl y engaged in processing
regional mining products , but the larger part of its activities
is based on imported raw materials or on local scrap metal
supp lies. The industry employed about 20,000 workers in 1960,
mostly in steel , aluminum and copper , lead , and zinc smelting .

Prospec ts  for  f u t u r e  g rowth  are f a v o r a b l e  fo r  v i r t u a l ly
all elements  of the  industry. The steel industry, which now
supp lies about  one—th i rd  of the  regional steel market , should
grow to serve an even larger part of tills expanding market ,
Aluminum p r o d u c t i o n , a t t r a c t e d  to the reg ion by low cost hydro-
electric power and deep water harbors , is projected to grow
very rapidly to meet the demand of national markets , growing
at a projected rate of eight percent per year. Among the other
components of the industry, the growth of titanium production is
expected to be p a r t i c u l a r ly strong , and magnesium processing

- 
- - may also develop. The part of the industry beyond the smelting

stage——rolling , drawing , foundries , etc .—— should also grow
fa irl y rap idl y from its present minor position relative to the
basic smelting activities in the reg ion. Primary metals emp loy-
ment is projected to reach over 50,000 by 2020.

Employment in the other manufacturing industries represented
about  t w o — f i f t h s  of m a n u f a c t u r i n g  emp loyment in 1960. Every
one of the 20 major manufacturing industries , wit li the exception
of tobacco , is represen ted  in the  r e g i o n .  Mos t  of these
industries are concerned in supply ing national and internationa l
markets , and it is among these industries that the major
manufacturing growth w ill likeJy occur over the nex t five or
six decades. Emp loyment in Pacific Northwest manufacturin g
is projected to double. Reg iona l manufacturing grus -tti over
this period will bi- about one—third greater than the national
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rate of growth , and the greatest part of this growth will come
from the nonresource oriented activities.

Ind ie - ar iv e of the strength of these industries , their total
emp loyme nt has g r o w n  more than five percent per year since 1960.
Growth in machinery , electrical equipment , transportation
equipment , and instruments , representing almost two—thirds of
the employment in t h ese i n d u s t r i e s , has exceeded seven pe rcen t
per year  s i l ’1ee 19e0.

By f a r  ti re largest i n d u s t r y  in t h i s  g r e - u p  is the  t r a n s p o r t -

a t io n  o q u u i pnient industry . The Boeing Company , which dominates
this industry, now produces about 65 percent of all commercial
jet aircraft produced in the world. It is projected to retain
its competitive position in a marke t predicted to quadrup le
by 1980.

Some of the other industries in this group have expectations
no less buoyant , althoug h their achievements to date have not
been nearly so impressive - . The increasing industrialization of
the area , the growing tendency toward the uniformity of
industrial mix , imp roved transportation , and the livability of
the area are all factors encourag ing the g r o w t h  of  these
industries. In machinery, electrical and electronic equi pment ,
and the instrument industry there are already a number of firms
compe ting strong ly in world markets , and these industries will
crow at a rap id rate in the future as technolog ical progress
builds a more mechanized and automated economy .

National projections indicate that the noncommodity
industries will grow from about 65 percent to 77 percent of the
nation ’s total emp loyment by 2020. In the region , similar
changes are projected ; noncommoditv industries will rise from
about 68 percent in 1960 to 77 percent of total emp lovne-nt in
2020.

Tire noncommodit~ industries include construction , trans-
portation , communication and utilities , t r a d e , finance and real
estate , services , and government. These industries are g r o w i n c
faster , in terms of emp loyment , than the commodity industries
p r i m a r i l y  because  of t i r e  rap id gains in productivit y in t h e
commodity ind ustries. Commodity production is expanding at
rates comparable with tire economy ’s growing income , but not a-~
fast as product per worker , m a k i n g  an i a c r i - u s i n g  p r o p o r t i o n  of
t i r e  l abo r forc e available to the noncommoditv industries.

A comparison of the composition of reg ional emp loyment in
11)40 with that of 1960 shows how the economy has bi t-n c hi un cing .
Al l  the noncommodity industrie s , except transportation and
u t i l i t i e s , grew ’ — orhc tantia ll v in their share of t I t l i  I - mp lov: -eIit
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over this  period , and s imilar  advances may be a n t i c i p a t e d  in the
f u t u r e .

Construction has been particularl y strong in the Pacific
Northwest historically , partly attributable to water resource
development. The future rap id growth of the regIon will assure
the continued high levels of activities in this industry .

As the economy has become more affluent and more efficient
in production , increasing emphasis has been placed on trade -
and services , particularly the latter. It is in this area
that the greatest expansion is likely to occur. Medical
services have been increasing at a high rate in recent years
and demand for better and more extensive medical services will
grow as people are better able to afford them . Education is
another area of strong growth as both the need for education
and the ability to pay for it increase. All kinds of personal
services and a multitude of business services are rap idly
finding new demands.

Recreation will also be an important stimulus to these
industries. Higher incomes , more leisure time , and greater
mobility will greatly increase the demand for all kinds of
recreation——touring , boating , fishing, hunting, skiing . This
growth will cause increased demands for lodgings , restaurants ,
automobi le  services , equipment rentals , and a host of other
activities.

Tables 81 throug h 94 present the present and projected
economic c h a r a c t e r i s t i c s  fo r  the Uni ted  S t a t e s , the  Co lumbia—
North Pacific Region and its 12 subregion.

The stud y p ro jec t ions  are genera l ly to be considered as
cond i t iona l  fo recas t s  of the  f u t u r e .  They are g e n e r a l l y based
upon extension of past relationships believed to have future
relevance fo r  the measure being pro j ec t ed . The reasoning
under l y ing the  ex tens ion  of past relationships compris e the
assumptions that make the projections conditional ford-casts.

• If the assumptions are not correct  or o f f s e t t i n g  in  t h e i r  e f f e c t
on the overa l l  aggrega tes , the p r o j e c t i o n s  w i l l  not be r e a l i z e d .

The purpose  of the  p r o j e c t i o n s  is to enable decision makers
to anticipate future economic conditions , identif y developing
and potential problem areas , and take such corrective action as
may be w a r r a n t e d  to solve the  p r o b l e m s .  The c o r r e c t i v e  a c t i o n s ,
in and of themse lves , may cause t i r e  a c t u a l  s i t u a t i o n  in t i r e
future to be different than that pro jer-ted .
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l a h l ~ Si — Economic  C h a r a c t c - r i s t_ i - s , Se i l t i  1 r j ~ ~t i -:1s
t o  1 1 ( 1 , 2000 and 2 21! , I n ! I C l  S ta t e s

________________ I t~ rs 1960 1/ 1 551J 2000 202 ( 1

Popu la t ion  179 , 3 2 3 , 1 7 5  2 1 4 , ICC 3 , Us !Ijt . 7 5 7 5  3C1 , 5 C 2 ,000

d r I L p i t  ~~ k i L t- (emp i/ p o p )  - 370 1 - 50 - ss~ 7 0 3

~ I l l Emp loymen t  1 , 7 7 2 , !d. 42~~~L .1! }() 11. ~ 3 .O0O 115 , 178 , 0111!

A p r i c u l t u r . , i- C - r t - s t r v  S Fi shery ~ / - -265 , 615 , , 2 7 1 5 1  -
- 

- 5Q5 ,(5 1~ 31)0

M i n i n g  C(i~~~~f CS 2 607,000 589 ,000 577 .000

M a n u f a c t r i  - - 23 . : e - , 000 26 - 5 , 000 34 .366 ,000
p er  A l l 1.2 P r o d u c t s  CIII - 535 -‘1-29 .1100 1, 106 ,000 1 , SC !) 1100

Pet r o l e u m  C)5 (1 3- 2( 18 , IJ I 11 151 ,000 107 , 0011
Ch e m i c a l s  & A l l i e d  P r o d u c t s  7 , 1 1 2  1 , 5 , 000 I .539 , 10 2,501 ,000
Food & K i n d r e d  P r o d u c t s  - I C  1 -117 1 , 010 ce-C - , s 1 , 348 , 1100
P r i m a ry  M e t a l s  I . 2 7 1 , 76! 1 , 2 6 7 ,000 j 1 0 5~~ J 1 750 , 000
101C r ‘ 1 . C ( a . t C r i n g  I ~~ , 250 1 7 , 5 , ~ 21 , - - i v  1 ,

N- I C— ( I  ~- - 8 1 , Ce-I C C C I I  - - 12: 8 , 

T o t a l  P. - rs - al I nc C R c

(000 — 1958 d o l l a r s )  2 I 9 ) C 281 , 7 2 3  CC f l , 000 , o ( 0  _~. I C t h , 6S2 .1e- 4 , 9 1 . J 2 6 , 7(05

Per l i p i l .  in c o m e
(15534  do ‘ a r s )  2 .. 58 2 , 1 1 2  7 , C ]  1. - a l l

( 001 - 458 I o I I . l r s )  1 0 , !C0O , U( I17 -,8 , 158 , ( ( - 5  I , 5~~~~s , I -

I - r I ngs  pe r Worke r
( 1 9 2 8  d o l l a r s )  5, - - - S j s 1 !  13 ,615 2 1 , 011

— I - -- Om a t e d  f rom Census of P o p u l a t i o n  and it I ~-~~ -1 ( ! - , i s - .-~ I - C C c ~lcs - l a t e- 
- 

I l l  
- - - -

t - r  I ncome , 1962 , an d e a r n i n g s , 1959.
2/  In , - !  id -c 5001’ CC r C  I I I  u r a  I and C r e s t  I-C- man g,- r - ,- Ct -

ihl

- 
- s - -  -
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labl e —2 — dC- COOl ! I C C C I u s l . - r l s ti s c , ]~~l-~l Sf31 P r . i e
t o  1481! , 21)00 and 2 112(1 , Colu tibia— iiorth Pa i l  i - 6 r~ IC’S

Item 1960 1’ I s o  215 10 2 1 20

P.Cp u l a t i . C n 5, 126 ,108 7 , 241 , ICS u , 7 ( 3 , C C o  C 
~~~~~

- C r ! ( C  j p i t  i - -u R a t e  (emp l / p op )  .365 - 4C C 3 - ISO - 211 1 1 - 

C t  1,978 , 06 2 , 0’ .u , sc~ 3 - ~l- C- , - e - 5  3 4 0 t , l 1 , ~~) -

A g r i c u l t u r e . F o r e s t r y  & P i s i ,-r s 2J 1 ) 7 , 2 ( 9 1 9 , 111 5 h I  V 1117 , 25 :  -
A g r i c u l L t i r ~- 1 5 ” . 6 1213 ,115CC 1 01 1110 iS !Q3I 

-

M i n i n g  l u l l  12 , 000 1 )011

M a n u f a c t u r i n g  2 2 7 , 025  - 2 7 , 21 3 9p , . - c~.5 ,  -
Lumbe r & Wood P r o d u c t s  1 2 1 , 0 12 1 0 2 , 2 80 S~~~~112 7 3 , 0 ! ) -
Pa per & A l l i e d  P r o d u c t s  26 , 171 3 3 , 1110 3.! , - .) 30 . 1 - 59
P e t r o l e u m  2 , 82!  I I  2 072  2 .111 1

C h e m i c a l s  S A l l i e d  P r s . I u . t s  160 I-. 22 , 11) 30 I ~~~ 139
Food & K i n d r e d  P r o d u c t s  58 , 90 3 57 2 7 1  5 ) 7 S 5 . , s s t .  -

P r i R C . i r v  Me t als  19 , 522 ( uI  - - 53 .53 5
Ot her ‘I . I l i C I t . -C I L I I  ring 1 7 - C , u ol 34, ’ , i 1 C! , . 

- - 
14 - - -

N on— commoditvoY 1 , i 52 , 872 2 , - c s , I C - , -11 , . - - - , -,7 , - - I

I c t a l  Personal  income I
(000 — 1958 dc l  ( C r 9 1  12 , 981 , 7 3 7  25 , 5.5 1 . 752 I-S - 5’- -011 l 5 2 , 2 3 7 , _  (5  -

Per Cap It a  la  01C r

(1958 d o l l a r s )  2 . 325 r I l e  7 ,10- I 1. ,!C9 
-

T o t a l  I r a r r I i : l s 
-

(000 — 1 9 5 - 9 C l o I l a r s )  9 , 558 , 3 1 1  2 3 , 2 5 3 , 2115 5l , ’- -11I , S , ~ 1 1 2 , 51CC!

a Earn ings per W - r l c r
(19 58 d o l l i r s l  4 ,830 5 , 105 13, IV’ LI ,!.

11 st imat e d fr om Census of Popu!.lt 1 5  .111 1 I t t - c  of Business i ’ S 1 1 I I 1 C 5  data. at. ! —
o r  incone , 1962 , and earnings , 1959 ,

2/ Inc ludes s l I m s-  agr iru l t o t a l  and f r i - s t  r v  t i n d 0 1 i e f l L  -
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l i l l y  83 — Ec, ,n, ’mi i l i r e -  t , - r i c r i c s , 1960 , o i rS  i t .  , l - t i l l s
t I l  1980 , 2000 C CC II 21)21!, S u b r e g i on  1

I t s -C’ :~~~ I /  0- 21100

P opu l a t i o n  94, 3 , 7513 C 1 ‘ I . 057 , 1136 1 . : - . - -

P . u r t i c i p i t  ftC R a i l -  )cmp l / p C p  3 .334 - 334 5 - 39 - .82

1. - t O  Lmp l v r u - C C L  I - ’ ~~~s, Cf , 1C2 153022 355 ,553

A g r i c u l  t u r e , 3 -c, s I r s  a I C c i  C - I - V~~~/ 12 ,57.7 9 I c  7 , ~~~~ - - 51
_I

-\ g r I - C l l t u r e  0 ,504 7 1.1(1 1 . , 300 9,21,11

M i n i n g  S 7 ,21(0 ~C - 3455 . 5011

‘- ] . , , C I I I . -s c t uc ! n c  12 , 7’.- . ~I I I I  3s 1, 3 7  59 , 5 3 3
L a r n b r r  1C~~’( P r ’ , l s .. t s  11 , - - - . 12 , C l  3 , _ I - 7 , 133
Paper A l  l i e d  P r I C l u l  is  6 16  9 .2 1 , 140 101, 1
!‘ e t r . O  l i t  324 3 7 2  017 1342

C h e m i a l s  1, 7 i l 1 ( 1 ’ d Pr -C Ol ts 612 9 1 l ,l.Ss 1 o 3 - -
Food & K i n d r e d  P r . 0 e - t s  2 , 0-’ 3 , 610 1 , 2 1 3  3 , 325
P r ( m , r v  M e t a l s  7 , 05 8,930 ° . 2 7 5  8 , 5)5

( t i l e r  .‘ I . C C l l l t a c t C l r i , , g  32 1! 11 13

S e- I  . ‘ 1 ( 1 C I - I I I L V O S  3 2 5 . 7 3 11 2 1 5 , ’ . 251 ,78 1 Ii - 57

I - i . e  I r r ~. .11  I
(00 11 — 558 d.! a r c )  1 ,1.5 ,1 1 9  2 ,15-i , 321 ~- , I l : , :059

Ic r I -I7 I L a  In c o m e
(( - ‘ 58 d , - l 1 . , r s (  2 , 1757  3 , 947 00-2 11 . 811

total Pa r ,  I go
(00(1 — 195-S d o l l a r s )  S IS’1, IC SCI 2 ,112 0- 9 -. , C 15. 15. ‘ , ‘ -  .11234

I . u r t C i l l g s ; - i -  r
( 1 9 55 C L - I l  I r s )  4 , 5 32 7 , 556 l i , r “3 21 , 10

1/  l-. s t j m n t t - d  r i - . I e r i s i l s  -~ f 07CC l a t i o n  ar~ j  ‘( i C C - I -  01 ( i C l S i I l e 5 S  I.~ I~flC C t’lC5 . I , t i a .  Iha  a
f r  I n  one I C CI C I lii i earnin gs 195’) .

2 /  I n c I , c l e s  ,, t I C  - C I I I  i t r . r l  a n t i  I,- r , s I t - s - — o , C _ I , - - r , l l  I -
1) 111CC s m a l l  0 be r c~~ t - - - IC II I - I l ! I n c  I ud c -d i n  r~~- g  i , t ; , , 1  1 - 1  O s.
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Table 84 — 3. IC 5I C O iS I I I ( . , r a  1 ,- r i s t i c s , 1960 w i t h  I r ~~j r 1  Lions
t o  ra i l S , 2000 and 2 (3211 , S i t i ’r e c  I a 2

_______ It s -rn 1960 1/ 1980 2000 2020

Popu la t i o n  1 9 1 .594 2 5 1 , 215 1 3 3 u 1] 134 i 31 . 2 7 1

Participation 11.- i t , -  (em p l / p o p )  . 364 - 193 ’ . 31111 - 21, 11

Total I- .cp l C ’ v t s e C l t  70,546 98,65~ 133 ,608 1 72 ,508

Agriculture , I1 ore str- ,- 4 Piubior’-I/ 13013 l4 37-~ 12 ,438 1 1 , 1 14
A r  i l l i l l  l I r e  1, - l I  12 , 300 11 , 5 S i l  111 , 40( 1

M i n i n g  28 9 2 y 2  22 1, 2110

‘ i u n a t . e t l I r i l C g  I 
~~ lOSS  1 .1 , 3.-. 16 04’”Lumber I Wood P roduc t s  3 , 3 2 5  3 ,003 2 ,4s~ 2 ,055

Paper I A l l i e d  P r o d u c t s  1 9 3  83 ‘- 79
I , . s r I  cu r - . —— — — — — — -- -
Ch emi t i l s  91u s d Products 481 415 ‘ -  919
FC,o d K i n d r e d  I’ r -d i, t a 1, 11.0 1 , 386 I 30-. 1 . -. Ii’

l e i C  5I~~t . i 1 y  .03 2 , 5~~5 .0~~” ~ , i7~1
il ICr - - i  . . a e t u r i n g  8 13 1’ 1)

Non _ t - ,~ n r n , , d l t v~~ I 0,28 ’ 7 1 ,134$ 131 7 ,1- ” !. I C . ,

Total li-I  s h i l l !  In n,-
(000 — 1958 dollars) -. - .i-05 1 ( .113 0,51 1 2 ,391 ,91!! 905:, - - .

Per Cap ita Itt, Clil i r

(1958 dollst 1) .1.01 3 .112 , I ’ - I 12 , 4 1 1

‘ti! Earnings
(0(10 — 1958 doll ars) 327 ,339 7 - 3 7 . 391 1 .1415 .07 1 . , 029 , 0

1- .- i r , t i , , g c  5 C r  Worke r
(19 513 C L I  l u r s )  -, 1151) 5 5m8 l ,m I  2 3 , 44, 0

1/ E S t i , - , . , t , - I f r , , - -  Census of P o p u l a t i o n  and I f f i ,  e Ii , I ~~l i- - c s 1 .  ,‘IIIC ,— I y l i l a .  ‘ ‘a l a
I , ’r 1St ICOC I’u ” and earnings 1959,

2/  I n  h i l t -s s in,. uRn h i l l _ i l  _,, , I I C I , - St I _ I - - a n _ C  . t  —
I t  I no small t ‘ he p r o j  r , t ,‘iI ( c i t ill, l t i de , l  In  CS I ‘nil 1 t itt a I s  -

~~~~~~ ::~
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Table 85— Econ, ’ m i e- I ( . ’ i n . i c t s - r u s  ( s  - 11461) ,,- i t l ,  I’ r c - j e  L i o n s
t .  1 3 3 0 . 200(3 and I : . : , , Su l  re l I c  3

I t t -rn 19 11(1 1/ 195l ~ 2000 202!)

Populat ion 22 , 1 - - .’C 2-O C , l2 355,2 1. . 3 , 724

Part l c i p .iil-a Rat,- (~-np 1/pop ) - ( - 9  .3 7 1  . 3130 _ I9II

t o t a l  I1’ p I . - - l : . e i C t  79 , ..”- 112 . 0 3 9  114 .57 13 17 3 , 053

-. , P - r , - s t r v  , l i d . ,  rc~ - ’ 1 - . 5 54 15 . 131 3, . .0 I I  - - 5 5
A g r i c u l t u r e  1 .2i , l  12 , 411 1) 12 , 200 I C e - S I 1 3

S l i m I n g  150 190 120 110

) l , t nu l  i , t u r i n g  15 , 1153 9 , 1 2 ’ :  2 3 0 7 5  2 7 ,51 1
l umbe r I W,,od l’ r , , , lu.  t s  1 , 2 5 7  1, ‘ S I  1 , 7 4 1  1, 570
P .~pe r S Al  l i e , !  l’ rl -J ClI - L u  3 142 254 3011 306

L h , ’ m i c , I s  S A l l  I t- i l  r i -d C ,.  I s  7 , 52CC 9 .0.11 11 .632 I 3 , 102
l oad & k~~i -  I c .  d P r o d u c t s  1 , 12’) 3 .2 .1  1 , 2 36 3 , 130

lb P r i s , a r - ,  l l r t a l  s 1, 733 190 ~40
(l in t I . , c t a l ’ i It _‘ ‘ - 11 II 11

- - —in I i  L ’cs. 1 , SiC I I , ‘15 -Ii , .015 2 3  . ,M”i

l~~l t , t l  Pe~~s ’t e-0 ln , l -me-

031(1 — 1458 d,i l l a n a )  5 I 0 7 ~~4 1 . 1 ‘5 , 01 7 . 1 7 , 3 4 1 4 -  5 322 , 167

F,’n Ib.i ~- i t , ,  t n  Otit’
1 1 , 8  d o l l a r s )  2 ,2 (13 3 , 951, 3, , .5l ,3 I l O~ S

Ii ’t a I I - a r , :  i l Ig s
000 — I~~4 R d o l l a r s !  3 7 1  , -- 1-. 3362 , 1130 1 , 1 4 7 . , 925 3 , 1 1 1 3 0 . ’ .

P l a n t ,  i r igs p. -  r W. ’r l : , :’ r
0 1 1 9 , 5  l I . I I a n . ; I 2 , i , 2  1 4 . 1, 

~~~~~~ 23 , 05.

j ,C t s t i c j a l c ’ , l  I r n  I t-tCs ,ls of Pi t p u l a t  - ‘n and  1 1 ( 1  c t - f l I u s i , i , - s s  I c l ’n.~r n 1 c s  h I L l .  ‘ it :,

for in i - o ,y . ’  1 ( 4 2 a,,, ! e a r n i n g s  I~~’,
l, 

-

2/ I n i  h u l a  5015’ , e r l C - l l I t r C r i l  . 1 1 1 1 1  I L I I  c : t l , . t e , -n , - l , i .

I) — too sm . t l  I t o  h i - pn i i) .’, 1,- I  b i t t  I , , ,  I t , I , - d  I i ,  r , - ,  i i ’ n i l  t o t  , i l s  -

I
I
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Tabl e 86 — Economic C h a r a c t e r i s t i c s , 1960 w i t h  P ro jec t ions
to 1980, 2000 and 2020 , Subreg ion 4

________ 
Item 1960 1/ sill, 2000 2020

Population 2 7 7 , ,1u S 35: i , 87 0 -.5 11 , 54 2 20

P a r t i c i p a t i o n  R a t e  Ic ,spi jps ’p)  .353 . 38(1 . 3 1 1 3  .011

To ta l  I4mp l oyme nt  5 7 , 9 ’u  1 1 3 .2(1 ,1 l 7 0’-~~ 230 , 30

Agriculture , Forestry Fishecu~! 22 , 218 19 ,885 1t, .~~13 43 515

A griculture 21 ,910 16 ,600 15 ,300 12 ,81111

Mini,,,, 17 1  530 670  67 11

.‘1,ii,~,i.ii -s,,nin g 10 ,169 1- 2 , 2 1 7  19. 34-6 25, 001
I i , n h , - r  S I,’o:id P r o d u c t s  355 2 137 2-3 ’ 200
Paper & Allied Products 101 76 227 -153
( ‘ e t r o l e u m  23  0 13 I)
Ch e m i c a l s  I A l l i e d  I’ rod ll , I s  2 ,3 26  3 , 6 5 1  4,337 3. , 359
Food & Kin dred  Products 4,773 6 ,105 6,111 5,769
0 in,,rv 31, - tals 44 141) 280 3511
III ( t ~ r “. . C i t C I I  a’ turing 36 13 I)

Non— , ‘rin d i tv~_ / V , 39 ’( ‘ —  - i / i l  I - - . 110 1~~!’, 7 2 1

l,’ t :tI I’ ,- r s , -a ,, I I ncome
(001) - 1958 dollars) 5-1 1 ./00 1 ,2 1 6 .9 2 1  2 , 7 00 857 4’ ( :57 5S~

S’cr  Ca p i t a  l, i oome
I l l s  dc,l lars) 1 ,938 i ,..i ’~ 6010 11 .1017

a! i:, rr ,i,i,z— ,

(001) - 1958 do ll ars) 410 ,710 963 .- Il l  2 .0SI ,9~~9 - .571 ,3 11

Earnings ps-n Wctrker
(1958 dolOr-:) .!, I ia ( 7 ,230 11 ,0-. l~~,8SS

1/ lIst Im a t , - ,( fr om Census I op,,! CI h i S  0,1,1 i’ll 151 ’ ot  iI n ,~ (n e s s  E, - on i ,n i c s  da t a .  f l a t a
h r  it, ‘ru- l”6 .’ ,itid earn ings I~~55 .

2/  I n ,  I ,,, i , -— , so,,:, - Z n , - , I t c t , i I  . inI , !  t o n a — s t  I _ l i  . s ~ - t .
I) — Iou small t o  Itt’ ‘10 ( r , i e d  11l11 included in regional t ’ t,tls ,

1 ~36
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Tall Ic  87 — L e, ,n o r n i c  Cliaracteris tics - 1960 ~ t l, i ’ r I h j e C -  L i o n s
to 1980, 200 0 and 2020 , SuI’rc-g len 5

_. - 
I t e r  i9b’I .~~~~~, _~~~~~I 1 20i~~ 2

I s u  I a t I - t ,  252 , - l U  175 . 1 , 112  3 14 ,-. :- 510,47 4’

, , & _  ipation Rate (emp ’ /pop ) - 7., 3(19 . .. Ii ’ .317

Total i,mploc-rn ent .1 , 351! 131 ,551 176 ,63,8 230 ,721

A o r i e I ( t i , r s - , Po r c s t r y  S F i s h , - r v 0 18 , 372 16 , ” . ., - 5 -  12 ,53.

A g r i cu l t u r e  11 ,661 13 , 7-I- 12 ,901 11 ,1 110

31 in log I ll I 220 4(1 14”)

M a n u f a c t u r i t , g  11 ,565  i , , , l t : I)  20 ,1 1 — - -

l.,imhc-r (!,~ :, I I ’ t’ o,lu L a  2 ,109 1 .11 ,: 2, 107 2 , 17-,

Super  & . 91! 10,1 I’ r.’d,,- La 51 222 .0 /22

Pet r: ’le~i~, 5 II 1) 1)
Chemicals & A ll ied FII’d,ll:Lu 2115 1) Ia I)

Fo, ’d K i n d r e , !  I’ r , ’ , I i t o t ’ C  5 , 187 , , fh 3 • .5346 , - 172
Prini.arv Metals 80 75 2 2 5  300
C J t . l e r  ‘- ‘ lO u t  . 11  1 , 1 1  t I l t  I C  ~( I) I)

1 , , , C _ c , , m C u , b d iL . ~~,
1 ‘--1 .2 2( 1 1 5 ( . , ’ 1 , 3 , 35” I 0 , .1-~

I a t , i I ( ‘ or s o n . , !  I ,,. bc: ’ ’

/ 1)130 — 1959 ,lo!l.-rs) 10 3 5bl I, 1 .)o I 2 ,~~I 2 . 5 l 7  C~~, S ’ . i , 7 9 9

‘er I .ip I ta I Sto ne

I I ’ 459 d u , h l i s r s l  2 ,51- 1 1 3 ,84.2 406~ 11 ,692

— I ‘t ,i I II., n i h g 5

1000 — 11,13 di’! I. ,r.-,) 1 1 4 1 : 1.1 1 .  1 .014 ’ , .‘‘I ’I _‘_ :l’:_ ( ., , 1111 7 , 51i3

— I . , r u , i s , - - . P er  W ,’rk sn
11 558 3 1 1 C r s )  -3 , 17/ 7.5 1 9  12 ,6.9 21 ,1- ’’ :

o i .  I. — ., I r - : , t , - n3 f n , ’m l L-t ( 1-l,S ‘f l’ i - p n l l : a t a u i n  ii,.) I t t  !,‘,- ,tf 8,i s t tt c ss  I ( C C I  -( a t , ,, I’.tt .i

— h r  (,,,:otni- I ’ l l .’ and I-arni ,t ,-- - 1 1 1 5 1 1 ,

21 I n c  i t is i t ’s S tIR- - Cgr ic ii 1 1 1 , 1 , 1 1  .- t t : I I o neu  L rn minug , ’ r i s ’ i l t

I
’ — Too small L i ,  11,- I ,n ,~~~-. L u l l  h i t  i C l t l i i l I , _- C l  i t t  r ,_- l 7 i , ’ i , , a l  l u - I

ii’ /
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Tab le 88 — E con o m i c  1 Sara , t i - r h I  iC a , 14611 w i t h  i, r:-j r  t i c
to  1980 , 2000 and 2020 , Subregion 6

I tem 1960 1 , 1 1980 2000 2’32(l

Population 159 ,99! 193 ,456 233 ,631 273 ,323

P a r t i c i p a t i o n  R a t e  (enp l / p o p )  - 156 . 3 7 7  - 140 . 3 13

Total  I r n p lo ’,’rne st 55 , 600 72 . 133 u l , 5l0 I!  P 15

A g n i i — : i l L t r , -  - Forestry S F i s I , e r v ~~’ 10 ,09 8,579 , , b . 1 - 7  5, 1 . 7 -
Agriculture 10 .225 7~~~~b b : l  ‘~~~Q(j 3 , 

Mining 251 3.411 321) 361

M a n u f a c t u r i n g  4 , 3 1 1 12 , 716 1 5 *13(11 114 , 165
Lumber Wood l’rodu,:ts 6 ,1(55 5 1 9 4  3,5. .- 7 -I-5

Paper S Allied Pr,.i,!,icts 979 8-i l 784 7 52
Petroleum —-— — —— ———
Chemicals & A l l i e d  P r o d u , t s  91 I) I) I)
Pond I Kindred l’noducts l.~7-- I( l ,1’02 5 7 9

Primary S!etdIs lb - i  120 .50
i i ) , , - , -  7l_ 1,C ,I (~ .!, ‘ t l I l ’ i n , ~ 

ii 1) 0 1)

Nan—coICm CndiLy C/ 3 ’.,2.9I4 1 - 0  i - - 3, .’ -

T o t a l  P e r s o n a l  In , , - ,’or
(090 — 1958 i!’’Ilars) 325 ,720 -~~s 10 1 . 53 3. 5 13  3 .210 , ”2 7

Per Cap i t a  l a t in,
1 1 1 1 3 , 9 lu )  I o n s )  1 , 0 3 2  3 77 i3  4 , - S  I i

S h a h I’ : t r i , i n g s
— (0 130 — 1958 d o l l a r s )  25 14 . 3 3 3  5Q 1 5 3 7  1 , 263 , i170 7 0 1 1

— E,irnings pen lAirke n
(1958 dollars) 5 . m a l, 8,132 11 , 170 a) .S- -

1/ Estimated fr’s,, Lensu,, c i  I’ op,a t a t l o n  ,‘~ t ,l ‘ I i i t - ,’ of llnsins’ss fe -ru - ni-S .1.11 . ! - ‘a t

fin iu,’,’ni’ _ I ’hi.’ _ an , i earnIngs . 1959 .
2/ I Ic I ti,I 0 5 ’o ”S,C ,igrl SC I t  , t r . i l  and 1 _ t e n - I rs managi-rI, “1 -

1) — ioo s m a l l  t o  h i -  pro j cc t e d  list in,- 1 ,iilr ,( ‘n l e g  i ot,a! L u ’ Lii  I 5 -
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Table 89 — Economic Characteristics , 1960 with Projections
to 1980, 2000 and 2020 , Subregion 7

Item 1960 1/ 1980 2000 2020

Popula t ion 198 ,665 251 ,430 321 ,868 404 ,373

Participati on Rate (empl/pop) .368 .400 .400 .400

Total Emp loyment 73,054 100 ,572 128 ,747 161 ,749

Agriculture , Forestry 4 Fishery~.
/ 12,465 10,863 9 ,149 7 ,521

Agriculture 11 ,753 8 ,900 8,400 6.800

Min ing 187 90 100 110

Manufacturing 12 ,678 19.276 24 ,848 31 ,455
Lumber & Wood Products 6,926 6,072 5,08~ 4,427
Paper & Allied Products 433 884 1,142 1,022
Pe troleum — .~ —

Chemicals & Allied Products 93 D 0 0
Food & Kindred Products 2,741 3.047 2,93 1 2 ,866
Primary Meta ls 505 1,270 1,960 2 ,050
o th er Manufacturing 120 I) I) 0

Non—co~~odity~ I 47 ,724 7~ J , 34~ 94 , 650 1 ,663

lotal Personal Income
(000 — 1958 dollars) 453 ,444 1,039 ,347 2 ,326 ,301 5,065 ,945

• Per Capita Income
(1958 dollars) 2.237 4,134 7 .228 12 ,528

Total Earnings
(000 — 1958 dol l a rs )  359 ,722 832 ,331 1,816 ,82 4 3,890 ,979

Earnings per Worker
(1958 dol la rs )  4 , q2 4 8,276 14 .112 24,056

1/ Estimated from Census of Population and o f f i c e  of Business Economics data. Data
for income , 1962 , and earnings , 1959.

2/ Includes some agri cultural and forestry management.
0 — Too small to be projected but included in regional totals.
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Table 90— Economic Characteristics , 1960 with Projections
to 1980, 2000 and 2020 , Subregion 8

Item 1960 j1  1980 2000 2020

Population 224,486 277 ,906 349.369 441 ,324

Participation Rate (empl/pop) .346 .390 .398 .398

Total Employment 77 ,736 108 ,295 139 ,027 1 75 ,440

Agriculture , Forestry & Fisheryi/ 5,490 4,385 3,408 2 ,600
Agriculture 4,876 3 ,600 3,300 2 ,500

MIning 75 250 230 220

Manufacturing 28 ,111 37 ,811 45 ,629 54,654
Lumber & Wood Products 11 ,927 8,560 7,012 5 ,694
Paper & Allied Products 7,280 9 ,224 9 ,578 8,172
Petroleum 93 13 13 13
Chemicals & Allied Products 209 232 349 489
Food & Kindred Products 2,264 2 ,110 2 ,082 2 ,095
Primar y Metals 1,630 4 ,665 6 ,730 6,740
Other Manufacturing 810 880 923 924

Non—commoditya/ 44 , 190 ,~~ ! 59 , ~1 l  ll ,9bh

Total Personal Income
(000 — 1958 do l l a r s )  502 ,070 1,114 ,890 2 ,4 53 .383 5,422 ,555

Per Ca p ita Income
(1958 do l la r s )  2 ,165 4,0 12 7 ,022 12 ,287

Total Earnings
(000 — 1958 dol l a r s )  360 ,216 883,496 1,925 ,386 4.114 ,192

— Earnings per Worker
(1958 do l l ars) 4,636 8 ,158 1 3,849 2 3 ,451

1/ Estimated from Census of Population and Office of Business Econom ics  d a t a . Data
for income , 1962 , and ea r n i n gs , 1959.

2/ Includes some agricultural and forestry managenent .
13 — Too small to be projected but included in regional totals.
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Table 91 — Economic Characteristics , 1960 with Projections
to 1.980, 2000 and 2020 , Subregion 9

Item 1960 1/ 1980 2000 2020

Population 1,168 ,899 1,727 .266 2 ,397 ,552 3,237 ,150

Participation Rate (empi/pop) .369 .393 .396 .395

Total Employment 431,094 679 ,650 949,329 1,279 ,940

Agriculture , Forestry & Fishery .a/ 23,336 20 ,489 17 ,217 13 ,987
Agric ulture 21,714 16,000 14 ,700 11,200

Min ing 525 800 900 900

Manufacturing 97,333 155 ,40 1 202 ,847 259 ,721
Lumber & Wood Products 34,796 23 ,226 19 ,527 17 ,949
Paper & Alli ed Products 5,310 7 ,607 7 ,060 5,782
Petroleum 424 670 589 474
Chemicals & Allied Products 1,746 2 ,683 4 ,037 5,655
Food & Kindred Products 12,884 12 ,197 11,916 11,928
Primary Metals 4,634 9,100 14,770 15,615
Other Manufacturing 2,386 2 ,744 2 ,879 2 ,881

Non—coimnodity~ / 309 ,900 502 ,960 728 ,356 1,005 ,332

Total Personal Income
(000 — 1958 dollars) 2,834 ,742 7 ,212 ,156 17 ,011,988 39 ,774 ,867

Per Capi ta Income
(1958 dollars) 2 ,328 4 ,175 7 ,096 12 ,287

To tal Earn ings
(000 — 1958 do l la r s )  2 ,084 ,525 5,733 ,281 13, 278 ,835 29 ,635,678

Earnings per Worker
(1958 dollars) 4,835 8,436 13,988 23 ,154

1/ Estimated f Tom Census of Population and Office of Business Economics data. Data
fo r income , 1962 , and earnings , 1959.

2/ Includes some agricultural and forestry management.
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Table 9~ — Economic Characteristics , 1960 with Projections
to 1980 , 2000 and 2020, Subregi on 10

Item 1960 .~j  1980 2000 2020

Pop ula tion 381 ,384 465 ,482 575 ,416 708 ,879

Participation Rate (empl/pop) .346 .391 .404 .408

Total Employment 131 ,780 182,129 232 ,242 289,106

Agriculture , Forestry & Fishery.V 20 ,236 9,562 8,533 7 ,284
Agriculture 8,117 7 ,100 6 ,500 5.400

Mining 467 250 230 190

Manufacturing 45 ,184 62 ,399 78 ,444 96 ,837
Lumber & Wood Products 35,891 22 ,770 18 ,686 16,505
Paper & All ied Prod ucts 1,472 2 ,756 2 ,728 2,288
Petroleum 27 13 I) D
Chemicals & Allied Products 53 13 0 13
Food & Kindred Products 3,973 4 ,211 4,034 3,715
Primary Metals 214 2,465 5 ,290 5,440
Other Manufacturing 12 0 13 D

Non—coirmtodity2i 75 ,893 109,918 145,035 184 ,795

Total Personal Income
(000 — 1958 dollars) 769,633 1.652 ,375 3 ,600,986 7,794 ,152

Per Capita Income
(1958 dol lars)  2 ,034 3,550 6,258 10,995

Total Earnings
(000 — 1958 dollars)  608 ,942 1,307 ,079 2 ,787 ,999 5 ,924 ,586

Earnings per Worker
• (1958 dollars) 4,621 7 ,177 12 ,005 20 ,493

1/ Estimated from Census of Population and Office of Business Economics data. Data
for income, 1962, and earnings, 1959.

~J Includes some agricultural and forestry management.
13 — Too small to be projected but included in regional totals.
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Table 93 — Economic Characteristics , 1960 with Projections
to 1980, 2000 and 2020 , Subregion 11

I tem 1960 kI 1980 2000 2020

Population 1,768 ,117 2 ,449 ,653 3,345 .317 4 ,448 ,089

Partic ipation Rate (empl/pop) .378 .400 .400 .399

Total Employment 667,745 978 ,681 1,338 ,231 1,773 ,299

A gric ulture , Forestry & Fishery.lJ 20,973 18 ,242 15 ,069 12 ,116
Agriculture 17,824 13 ,000 10 ,700 8 ,400

Mi ning 681 1,700 2,100 2 ,000

Manufacturing 175 ,244 235 .907 300 ,898 376 ,586
Lumber & Wood Products 27 ,198 16 ,944 14,670 12,601
Paper & Allied Products 9,348 10,311 10 ,896 9,351
Petroleum 1 ,928 1 ,661 1,625 1 ,290
Chemicals & Allied Products 2,888 4,110 5,745 7 ,591
Food & Kindred Products 16 ,994 15 .907 15 .913 16 .311
Pri mar y Metals 4,328 9~~4 , 4  11,41~ 1~~, 2 i 4
Other Manufacturing 472 585 i72  721

Mon—conmodity .~./ 4 1 9 , 8.. 722 , 0 :  l , 9 2 r , 0 .  1. 18 , 547

Total Personal Income
(000 — 1958 do l l a r s )  4,826 ,380 10 ,675 ,588 . 4 , 9 1 2 , 376  56 ,308,358

Per Capita Income
(1958 dollars) 2.633 4 ,358 7 ,447 12.659

- 
‘ Tntal Earnings

(000 — 1958 do l l a r s )  3,477 ,253 8,084 ,78E 17 .808 ,409 4O.~~36 .2 l 0

— Earnings per Worker
-— (1958 dol l a r s )  5 ,207 8.26 1 13 ,307 2 2 ,859

1/ Estimated from Census of Population and Office of Business Economics data. Data

4 for incone , 1962 , and earn ings , 1959.
2/ Incl.,des some agricultural and forestry managenent .
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Table 94 — Economic Characteristics , 1960 with Projections
to 1980 , 2000 and 2020, Subregion 12

Item 1960 1/ 1980 2000 2020

Population 13,902 16,250 18,670 21 ,320

Participation Rate (capS/pop) .398 .421 .410 .409

Total Employment 5,528 6 ,834 7 ,654 8,720

Agric ulture , Forestry & Fisher~V 1,279 1,215 1,154 1,013
Agricult ure 1,107 1.000 900 800

Mining 80 30 30 30

Manuf ac turing 1,358 2,268 3,009 3,896
Lumber & Wood Products 1,209 804 564 433
Paper & Allied Products 6 13 0 0
Petroleum — — —

Chemicals & All ied Products — — —

Food & Kindred Products 57 35 35 35
Primary Me tals 5 10 10 10
Other Manufacturing —

~~~

Non—cotim.odityV 2.811 3,321 3,461 3,781

Total Personal Income
(000 — 1958 dollars) 32,288 68,949 139 ,416 274 ,554

Per Capita In come
(1958 dollars) 2,459 4,263 7 ,467 12 ,878

total Earnings

— 
(000 — 1958 dollars) 27,109 54,846 106 ,265 202 ,351

Earn ings per Worker
(1958 do l lar s )  4 ,904 8,025 13,884 23,205

lJ~~~ tima ted from Census of Population and Office of Business Economics data. Data
f .,r income , 1962 , and earnings, 1959.

2/ Includes  some agrirultural and forestry management.
- I  — Too small to he projected but included in regional totals.
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I - A D D E N D U M

COMPARISON OF THE ECONOMIC PROJECTIONS

The economic projections in this appendix——a “Type 1”
study——are based on the projections which were transmitted by
the Economics Committee, Water Resources Council, in March ,
1968. The “Type 1” study projec tions were made by the Reg ional
Econoiiics Division , Office of Business Economics , and the
Economic Research Service and Forest Service (OBERS). They
differ to some degree from the economic projections for the
Willainette Basin “Type 2” study, completed dur ing Augus t, 1966,
and the Puget Sound and Adjacent Waters “Type 2” study, comp leted
late in 1967.

I A comparison of economic projections developed for the
C—NP “Type 1” study and the Willamette and Puget Sound “Type 2”
studies , in terms of their differences , assumptions and method-
ologies , were presented in the economic appendices of the
“Type 2” studies. The following sections are based on the
presentations from the “Type 2” economics appendices.

In both the “Type 1” and “Type 2” studies , it is recognized
that regional grow th will be dependent upon future national
and reg ional economic opportunities. The level of future
regional population will respond to these opportunities , or
lack thereof. The “Type 1” and “Type 2” studies therefore ,
projec t regional employment opportunities , and then regional
population. Other measures of economic growth were also
included.

Willamette Basin Comparisons

The following tabulations present the differences between

• major economic parameters for the Willamette from the two
- 

- studies:
1960 1980 2000 2020

Total Employment

Willamette 455,606 652,700 803,300 1,306 ,600
OBERS 431,094 679,650 949,329 1,279,940
Difference +24,512 —26 ,950 —66,029 +26,660 . 

- -

Percent of OBERS +5.69 —3.97 —6.96 +2.08

I
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— 1960 1980 2000 2020
-

- Population

Willamette 1,168,899 1,767,500 2,422,000 3 ,591,000
OBERS (prelirn.) 1,168,899 1,727,267 2,397,553 3,237,150
Difference —— +40,233 +24,447 +353,850
Percent of OBERS -— +2.3 +1.0 +10.9

Per Capita Income (1960 Dollars)

Willamette $2,357 $3,665 $5,665 $ 8,700
OBERS (prel im.) 1/ 4,312 7,329 12,691
Difference — —  —647 —1 ,664 —3 ,991

Assumptions and Methodologies

The use of different data is one source of disparity
between the two studies. The “Type 2” study measured emp loyment
using “establishment” data, tabulated geographically by the
site of employing establishment. Data were obtained from the
U. S. Bureau of Labor Statistics and State Departments of
Employment and are annual averages; basin data and regional
data, including Idaho, Oregon, Wash ington, and western Montana
were used. The OBERS study used U.S. Bureau of Census “household”
data, geographic data of worker residence as recorded for April 1
of decennial census years. Data used for the “Type 2” study
had the advantage of giving more industrial detail for the
area and subarea analysis; production data , relating to the
“establishment ” data, reinforced the analysis. Total emp loyment
as measured in this study exceeded that of the OBERS study by
about 5.7 percent in 1960; presumably the projections are
similarly affected.

Differences in methodology and assumptions also affect the
— results. In both studies , future levels of gross national

product and national population are assumed (or separately
derived) as important parameters of regional growth. The

- 
. two studies assume closely comparable future levels of GNP ,

but their assumptions of national population growth differ.
The assumed national population level for 2020 is about 17
percent higher in the “Type 2” stud y than the OBERS figure.
The OBERS study assumes lower future fertility rates than the
Willamette “Type 2” study. Emp loyment projections of the “Type
2” study undoubtedly reflec t the higher national population
as sumptions , but the differences in the two methodolog ies
prevent a direct measure.

1/ Approxima tely the same as the Willamette E.B.S. fi gure: 1959-
$2,281; l962—$2,405 (both in 1960 dollars) .

• 
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In the Willamette “Type 2” stud y, projections were made of
production and emp loyment for each of the “base” or commodity—
producing industries studied. Employment projections were
then made for the nonconunodity—producing industries , and also
for the federal government and armed forces. The “Type 1” stud y
uses a variant of the “shift—share ” analysis to make regional
projections . Ihe “ l’vpe 1” study first develops ind ividual
industry projections for the nation by breaking down GNP
projections. Each industry ’s employment is then allocated to
167 subnational “economic areas” on the basis of the historical
trends in the reg ional components of “shift—share ” analysis.
Residentiary industries are projected in the same way and are
then adjusted to derive the national and local emp loyment base.
These data for “economic ar eas” are then allocated into the
more than 200 water resource areas.

The meth odolog ical differences between the studies cannot
be directly quantified ; but the comparison of the employment
projections indicated that the “Type 2” study method , given the
differences in basic data and assumptions , resulted in somewhat
lower results than would have been obtained under the OBERS
procedures . The differences , however , are small consid ering
the time period involved .

The population figures in each study were derived by
app lying labor—force—partici pation rates to emp loyment pro—
jections . Disparate population projections occur because of
differences in emp loyment projections and differences in
assumed partici pation rates.

Labor—force—participation trends were analyzed in each
study , and future anticipated trends were projected. The
“Type 2” study assumed modest progressive reduction in the
civilian labor force participation rate throughout the study
period. The OBERS study, on the other hand , assumed slight
increases in labor—force—partici pat ion throughout the
projection period . The OBERS assumption is based primarily
upon a more recent Bureau of Labor Statistics study 1/, wh ich
forecasted rising participation rates traceable mainly to
increasing employment rates of females.

Differences in per capita personal income projections are
largely explainable in terms of projected national figures
based on different assumptions. Differences in index years
and projection methods also account for some of the differences.

In the “Type 2” study , per cap ita income is estimated to

1/ Cooper , Sophia and Denis F. Johnston , “Labor Force Projections
for 1970—80”, Monthly Labor Review , February 1965.
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increase approximately 2.2 percent annually during the projec t ion
period. In the OBERS study , it is assumed that per capita
personal income will increase at a more rapid rate——2.9 percent .

The OBERS study projected personal income by first pro-
jecting national totals in terms of GNP. Regional projections
were then made by allocation methods similar to procedures used
for employment. In the “Type 2” study national totals, obtained
from Water Resources Council, were used , and per capita incomes
were projected from national assumptions. In the “Type 2”
study, population figures were then applied to develop total
personal incomes.

Although the economic parameters projec ted by the two
studies differ , particularly in the latter years, they are
reasonabiy consistent in view of the projection period , and
they may be considered as satisfactory for water resource
planning purposes.

Puget Sound Comparisons

The following tabulations present the differences between

• major economic parameters for the Puget Sound and Adjacent
Waters from the two studies :

1980 2000 2020
Total Employment

PSAc~ 973,100 1,535,400 2,434,400
OBERS (prelim.) 978,681 1,338,231 1,773,299
Difference —5 ,581 +197,169 +661,101
Percent of OBERS —0.6 +14.7 +37.3

I

Population

PSAW 2,726,900 4,300,500 6,809,400
OBERS (prelim.) 2,449,700 3,345,300 4,448,100
Difference +277,200 +955,200 +2,361,300
Percent of OBERS +11.3 +28.6 453.1

The projections are fairly similar for the period up to 1980.
However , as they extend forward to the years 2000 and 2020, the
projections for the “Type 2” study increase at a faster rate
and the differences increase. By 2020, the “Type 2” pro—
jections indicate 37 percent more employment and 53 percent
more population .
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Assumptions and Methodologies

Generally, most of the assumptions made in the ‘ Type 1”
and “Type 2” studies are quite similar . However , there is a
divergence in some major assumptions. The assumptions concern—
ing population for the United States are presented in the
following tabulation:

1980 2000 2020

PSAW (000) 259,584 338,219 469,126
OBERS (000) 234,193 306 ,757 397,562
Percent of OBERS +10.8 +10.3 +18.0

The directional effect of this assumption is to provide for
higher population and employment projections in the “Type 2”
study.

Another reason for the differences is the procedures
utilized to estimate the future levels of economic activity .
The procedures used by OBERS have already been discussed in
the section on the Willamette Basin. The “Type 2” study for
the Puget Sound utilized an interindustry input—output model
to develop projections for the 1963 to 1980 period . The 1963
to 1980 growth rates were then extended to the years 2000
and 2020. The projected growth rate for the 1963 to 1980
period was substantially greater than the longer term growth
rates used in OBERS . Consequently, the “Type 2” procedure
results in substantially higher projections for the latter
two projection years.

As in the Willamette Basin , sources of base data and
base years for the two studies were different for some economic
parameters. Disparate population projections also occur
because of differences in employment projections and the
diff erences in the assumed partici pat ion rates. In addition ,
both studies relied on “substantial judgement ” for making
modifications of the projections , esp ec ially for the years
2000 and 2020. All of these factors have contributed to the
differen ces in the projections for the Puget Sound .

A more deta iled discussion on the projections , assumptions ,
and procedures used for each of the aforementioned studies can
be found in the economic appendices for the “Type 2” stud ies.
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