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PREFACE 

Thi thesis is basically an analysis of the industrial ark t for 

aluminum in th P citic orth t. As such it do s not include ans ot 

the van. bles that would h veto be examin d 1n order to det rmi th 

profitability of e ansion or aluminum r bric ting taoilltie in the 

region. Th r th r im_portant rotor of tr nsportation costs is touched 

on J.1gbtly. and the other factors, such as labor coats and l.oca.l taxa

tion hav, not been d1 ou ed tall. Th prim pur os 0£ the study 

m.s not to mak a thorough analysis of the rthwest conom;y, but, in

stead, to examine and an lyz the principal uses of aluminum in th two 

state area in hope of being abl to stabli h th locally gener ted need 

for grater pl.J or raw materials for alwninw:i roduet manuractu rs. 

s ary to set so e geographic limitation on the arket in 

qu stion and, since th bulk of the heavy industry in th Pacific 

rtbwest is located 1n th states of Oreeon and hington, -with the 

majority being in the latter. it \ as decid d that thes tl o tates would 

compris the ar a under study. 

order to uately defin t 

Further limitation were necessary in 

demand for al inum.. If all industrial 

consumers uere consid red, a consider bl amount ot doubl counting would 

result, so a ttconsumer or aluminum" has been defined as any firm manuf o ... 

turing a tini ed product from alumin hioh is, at th time or com lo-

tion, re dy for its 1'1nal use . Thus, th d finition includ s the manu-

f cturer of cast alumin parts , but omits contr ctor who plno s already 

finished. alumin windows into a n , di lling. 



One hundred fifty £inns re included in the pulation of alum.in 

products anu.facturers i n th Pacific orth st. This po ulation do 

not propos to be all inclusiv , but it is felt that ll over thre ... 

fourths of tbe firms and n1n -tenths or the iork fore i n this a.r a 

.;;;;;.;;.....;:,._ ..... .....,.=. ............. ...;;;;;;;;==--...... r-s ... : ____ 19""5ir...8 sho ,;s ninetq ... 

thre firms in · shington and thirty.fi v 1n Oregon consuming al i.num 

in v rious shap s nd forms . Inv stigation by the author found eighty. 

£iv washin&ton and 1.xty-five Or gon firms anUf'aoturin aluminWll pro

ducts, o it would se that the ' shington populati n 1 so ewhat under-

tated. , ver • on oan be quit sure that all f ploying or 

than twnty ... five -workers b v en includ d. One possibl re son for 

the limination of e firms from the tudy is the fact th t th analysis 

mis confined to three Standard Industri l Classific tions as establi hed 

by the U, s. Department of commerce. The el ssifieations are : 

s. I . c. 33 Primary Metals" 

s. I. c, 34 "Fabricated tal Products" 

s. I. c. 37 "Trans~ rtation Equipment" 

IlY" o doing, all of th r;iajor aluminum conswning firm in th ta) state 

ar a have been included nd double counting has n inimized. 



CHAPT I 

INTRODUCTION 

The Problem 

The Pacific Northwest has always been regarded as a center of lumber 

and wood production and , due to an abundance of fertile soil , an agricul

tural region. Possible as a result of t ese t wo means of livelihood, the 

region has note anded economioall.Y as fast as it might have . Oregon, in 

particular , has not expanded its economic base to any great degree at all . 

During the decade 1950. 1959 this state ranked ninth among the eleven west.. 

ern states in its rate o.f increase 1n non-agricultural employment and tenth 

in t he rate of growth in manufacturing employment. 1 rashington, too, has 

suffered so ewhat by a heavy dependence on a fe industries. Although 

Seattle has co ea center of aircraft manufacture , ashington has re. 

ained extremely dependent on its tro major resource-oriented indust ries , 

lumber a agriculture. The existence of the Boeing Com.any in Seattle 

has removed that city from depe ence on t hese t• industries . but it has 

also made the co unity overly d~pendent on Federal government defense 

grants. Table I , which shows the value added by manufacturing . ustrates 

t he de ndence of t he economieo of the t wo states on very fe,; i ndu tries . 

Value added by m.anufacturing , as ill ustrated here , is derived by: 

1James r . Tattersall, "Perfo ance of the Oregon Economy , " 
Proceedin s of t he Thirt -Fift Annual Conference of the Western 
Economic ssociation . Stanford, Calif. , 19 , p . 72. 
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" ••• subtracting the cost of materials, sup_>lies, containers, fuel , pur
chased electricity, and contract work from t he value of shipments for pro
ducts manufactured lus receipts for serVices r ndered . The result of 
this calculation is then adjusted by t he addition of value added by mer
chandising operations (that is , the difference between the sales value 
and cost of merchandise sold without further manufacture , processing, or 
assembly) plus the net change in finished good~ an ork.in,..process in
ventorie t ·een the beginning and end of the year."2 

u. s. eau of t he census, Annual SUrvez of Manufacturers : 1961. 
Statistics for States Standard Metro 6litan Areas and Lare Industrial 
Cmmti~s: Part 9. Pacific . washington, D. o., 9 3 , P• 2. 



T ble I 

Valu dd d By u.t'aoturing 
In wa. bington and Oregon. 1961 

($1,000) 

Industry 

P. od and Kindred Products 
Textil ll Products 
oparel and Rela Products 

Lumber and od Product 
Furni tur nd Fixtures 
P per d Alli d Products 
Printing and Publishing 
Cb icals and Alli d Products 
P trol nd Coal Products 
Ston •Clay.and Glass 
Primary tals 
F bricated ~ l Products 

ansportation F,quipm nt 
.All Others 

Total 

So ca : 

300,632 
4,850 

24, 039 
278,002 

19 ,791 
291,011 
87 ,965 

216,856 
48, 676 

219 ,165 

580, 6.$0 
12, 4 

119,41.) 

27:,788 
5.:i37 

.32,891 
75,110 
49,393 
44,420 

126,$1 

13.5 
0 . 1 
0.6 

22.4 
o.a 

10.1 
2.3 
6.4 
1. 4 
0.9 
5.9 
3.2 

22. 2 
2,6 
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Note from this table that four industries , Food and Kindred Products, 

Lumber and Wood Products, Paper and Allied Products , and Transportation 

Equipment contribute nearly seventy per oent of the total value added in 

thee tw states. Note also that three of the top four industries are re

source oriented. That is, they exist primarily as a result of the resourses 

of the region. The fourth , Transportation Equipment , is ninety- five per 

cent in washington, and it should be added that nearly all of this 

Washington portion is contributed by a single firm . Obviously , this is 

not a sound economic situation. Heavy reliance on a few industries causes 

very sharp response to any cyclical fluctuations within any of these in

dustries . Furthermore, firms working with food and fore~t products tend 

to be quite seasonal with the bulk of their work coming in the s er months . 

Such conditions do not lend themselves to economic growth , and it has been 

suggested that if this region is to maintain its relative income position, 

it must experience either a renewed expansion in these traditional areas 

or a greatly acceler ted increase in other, less resource-oriented, manu.. 

faoturing industries . 3 

One possible area of growth is in an industry hich already contri

butes a sub tantial amount to the economy in the Pacific rthwest. This 

is t he aluminum industry which grew so f st in this region during the 

1940' s and 1950's. The heavy demand for aluminum during rld \var II 

and the Korean Conflict m de the inexpensive power of t he Col bia River 

Basin quite attractive to the producers of primary aluminum . 

)James U, Tattersall , The Importance of International Trade to 
Oregon. (Eugene, Oregon, 1961), p . J2. 



5 

The Aluminum Industry in the Pacific Northwest 

In 1939 no aluminum was produced in the Pacific t.'orthwest, but with 

the coming of World Far II five reduction lants were constructed in the 

region in order to satisfy the increased wartime de and. Oregon and 

Washington were selected ap sites for t he.se plants because the Columbia 

River Ba.sin was one of the few regions in the nation with an excess or 
electric power. Following t he ar the government owned plants were sold 

to private producers . and all but one were retained in production. In 

addition. three mor plants wer built by various producers during the 

1950's; t he last being tho Harvey Aluminum Company operation in The Dalles , 

Oregon. 1 The proportional contribution of the orthwest to the nation•s 

total aluminum production reached its peak in 1949 when fifty-two per 

cent of this total was produced here . Since then. this percentage has 

decreased, and there has even been some drop in the total amount of alum

inum produced in the region. 2 

In 1962 five produc rs smelted 57) , 000 tons of primary aluminum in 

six mills located in Oregon, Washington, and Montana. This tonnage rep..· 

resents an increase over the preceding year , but the industry in the 

Pacific rthwest was still operating at well below its maximum capacity. 

Production in the Jorthwest was 27.05 per cent of the nation's total, so 

it is easily seen that in 13 ye rs since t he peak of 52 per cent, the 

region•s contribution to the aluminum industry has diminished greatly.3 

1carlton Green, The Im act of the Aluminum Industr on the Econ 
of the Pacific Northwest. Vancouver , Wash. , 1954, p. 8. 

2n. P.obert Papera . The Aluminum Industey. (San Francisco. 1958), p . 18 

Ju. s. Department of the Interior, Bonneville Power Administration 
Portland, Oregon, 1963) , p . 2. 
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The current trend in the aluminum industry is to locate reduction 

plants in the Ohi ver Valley where a power cost of four mills per kilo-

watt hour and a very short haul to the major markets compare quite favor. 

abl3 t h the tvo mill power rate in the orthwest but a very lo.ng haul 

to market. Recent aluminum plant construction in this eastern region has 

taken place 1n ansVille _ Indiana• venswood , West Virginia , and 

Claringtont Ohio . 1 

There is still a production cost dvantage in t he Northwest, however, 

when one calculates the cost of producing one pound of primary alutt1inum 

ingot without considering its transportation fro. t he plant. The following 

is one writer's est ate of this cost :2 

Pacific Northwest Ohio River Valley 

Electric Power 1.7 J.2 

Salaries 3.2 J . 6 

Transportation or 
Raw Materials id _&. 

Totals (cents 
per pound) 6. t 7.6 

Thus , there is still a distinct production cost advantage favoring 

aluminum production i n t he Pacific Northwest. This advantage disappears. 

however. because of the long distances ov r which the product must be 

carried i n order to put it to any use . This cost problem is shown by an 

extrusion plant located near t he geographic c nter of t he United States. 

Ingot is shipped to this operation from three reduction plants. The 

cost of shipping ingot from t closest plant, located in Indiana, is 

1 Richard • Smith, "The Roiling Ohio , n For tune . June, 19 56, p. 111 • 

2Frank B. Fulkerson, Trends and Outlook in the Pacific orthwest 
Aluminum Industcy. (Was ton , D. C., 1962 ~, p. 17. 
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.00J1 p r ound, while the r, te fro a 'ashi gton duetion plant is 

$.0125. In addition. the company must pay an averag of "'.0017 pr pound 

for shipping th extrusions to market. Thus, a considerabl saving r 

sults fr-oz. a loeation close to a plant•s major custom r • 1 It would 

surpri ing, then, to see any new aluminum red.uetion faoiliti s built in 

this region, 

.Ulllllinum ingot mu t be transformed into usable shape~ befor$ 1.t can 

be us as a. manufaoturing raw m ter1al . This tk is done at th , jor 

producers• fabrication plant which are highly speci lized operations 

generally producing aluminum sheet, extrusions, or rod or various thick ... 

nesses in l.arg cuotom orders. At the present tim only two of thes 

plants exist in the orthwest; ~ xtrusion plant i n Vancouver , washington, 

and a she t pl nt near Spokane , t<lasbi.ngton. 

Fabrication mills traditionally hav been l<><:at d near jor con-

suming markets for several r aso:ns . For one, th p 

transported t lo r freight rates .since they can 

ry ots can be 

shipped in bulk 

quantities_ For anoth ·r, these ingots requir no paeking which would 

increas the ship ing costs . while still another r ason tates th tit 

is 1 ss difficult to damage ingot n route . Finally, producers ol 1m 

that it is asier to give custo.'t'ler teohnieal service 1£ the fabric tion 

plants are located nearer large industrial eenters. 2 

Th important determinant of a r gion•s comp titive ability ar 

its resource se , its population sit ffects the regional rket 

and the r gional labor fore, and tne structur of transportation 

1 ersonal ce>rrespond.ence, th a confidential sotl?"o of into ation. 

2oreen, o;e. c;i.t. .• • 35. 



co ts . 1 h fi!."st or these factors. the resource se, bas c aracter-

sties hr vorabl nd untavorable to the x_ansion of l re umi-

mm op rat ons . On the favora le sid i the f et t ta pri e d nta 

for lectric poWi r st·11 e sts in thi region, but this is offset be

cause the 1 , of uxi te. deposits of suf£ic1e t quail ty to arrant 

roini.ng nocess1ta the transporting of . w materials into the r gi.on. 

The regional la r orce ha lonz be n exposed to al in rodu.c ·on , 

the 1ndustry current t?ploys over seven thousand uork rs in the 

prod 1et on of al inum. Th se personnel om an excellent nucleus for 

• ansion . The structu. e of transportation cost has been sho ·, to be 

quite unfavorabl to the orthwest, so any expan ion or pr ry aluminum 

operations 11 have to come fr the 1ndog nous local market factors . 

8 

Th problem i now mor ppar nt. Witt 

need tor a ore diverse conomy, it uould e 

et to the P cific r thwest •s 

much easier to expand exist-

ing dustri s than to try to ttr et n :, on s , but in spit of the alum

inum industry' vast investment in this a a, its relative contribut i on 

tot total national r uction has been steadi decreasing. '!bis 

t udy, th n, 1s bas don the by thesis that large scale operations by 

jor ·num produc rs can,_ a:nd should, xpand din .anner which 

1..z:Ul be pro 1 tabl to all p ties concern d . Since thi expansion can

not take place unles it is niore profitable to produce aluminum here 

than elseiher, ad since tr spo tation coats r ove the dvanta e f ro 

the orth st. 1t qom s the rpose or this thesi to examine th de. 

mand for lumin in Oregon and : shington in ord r to det mine 'ti ther 

1 1.Uli bl! an . The Devolo facturing Industry in the 
State 0£ shi.ns:te?n. {Pullman, , p . 11 • . 
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this demand is o-uffie1ent to warrant eJ<pansion of either the reduction or 

fabrication operations of the major aiuminum producers. 

The Method of Study 

At the present time there are three major areas of aluminum product 

manufacturing ' .n the Pacific Northwest . These are general foundries which 

produce a variety of products for industry and the individual, building 

materials . rimarily aluminum 'Windows and other products made from alum .. 

inum extrusions, and transportation equipment, especially aircraft and 

missiles and truck bodies and chassis. T\.JO other areas which do not pres

ently appear as important in terms of their economic contributions will 

also be examined because of their adaptability to t he wants and needs of 

the people of the Northwest. These are irrigation equiPl!lent and mobile 

homes. 

All of the major areas 0£ aluminum usage Will be examined in terms of 

their current operations. This examination will include the employment 

generated by the industry. the value added by its production and its 

current aluminum usage. Accordingly, the study is based upon one major 

assumption: the existence of a consistency in the ratios of the opera

tions in each area to t he entire manufacturi ng economy in Oregon and 

wash1ngton between the years 1958 and 1962. By this 1t is meant _that an 

area of manufacturing which employed. a certain percentage of all workers 

in 1961 employed t he same percentage throughout t he period. 

Sources of Information 

Data on employment were obtained from the most recent directo y or 

manufacturers i n Oregon a Since both states published such 

a volume in 1961, all employment figu s are 1 vant for that yea1·. 
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lilnployment figures tor any- years prior to 1961 are estimates based upon 

the assumption of ¢Ontiuuity stated above. Value added data -were gathered 

trom the o .. s. Bure .. m of ·,he Census• Annual Survez of M~2cturer.s: 19§1. 

whicn is the most recent publication giVing such data in sufficient qiian~ 

ti ty to be useful. Value added figures have been discounted bl the per

centage of em loyment applicable in order to show an approximation c,f the 

amount of value added by aluminum consuming industries , Data on usage ot 

aluminum was obtained through a questionnaire prepared and distributed by 

the author. From the sample given by replies to this letter. estimates ot 

total alumin usage in each area t,-ere made. Usage data applies t.o the 

year 1962. and projections were made on 1961 et'llployments, so it is possible 

that a certain amount ot discrepancy arises as a result. Attempts have 

been made. however, to correct aey discrepencies by applying knowledge 

of current conditions within the wrious industries th t the writer ac

quired d"m'i."lg the course of the study-• 



C PTER II 

CURRENT CHARACTERISTICS OF THE 

NORTHWEST ALUMINID-1 I USTRY 

ljmJ:?loyment 

At this point in the analysis t h aluminum industry' consist or 
all fims that produce the metal or use it as a raw material. In 1961 

such a group of ti s employed 1J,091 persons. 1 These workers repr sent 

J.7 per cent of the 357,256 workers e ployed by all manufacturing organ

izations in t he region in that year.2 This estimate has been adjusted 

somewhat and does not include all iorkers by aluminum consuming compan

ies. The ployment data for all manufacture of airplanes, missiles, 

and parts have been xoluded because of t he large number of rkers em

ployed by a single finn in this area. The eing Company puts nearly 

sixty thousand people to ·work every year, and inclusion of this firm 

would cause a severe divergence from realism in trying to a lyze alum .. 

inum consumption in the rthwest. er ft manufacturers will be dealt 

1This estimate is based on employment figures given in: State of 
Oreo artrnent of Pl nni g and Dev, lop~ nt, 1961 Direotoq of 
anufacturer 1s and Buyer•s Guido. (Portland, Oregon. 1961, . and 

ashington State Department of Planning and Development. 1261 Direotory 
of~ shin"ton Su te Manufacturer. (Olynipi • Was ton, 1961}, various 
pages in ach. 

2u • • Bureau of t he Census, 
op. cit., pp. 14, 17. 

ufaeturers: 1961. 



with separate in subsequent section. Of the total rkers, 3944 a.re 

employed by fims in Oregon, while 9147 work £or ~ sh1ngton CO.."ll.panies. 

12 

The total also includes all mployees of the eight plants in tho two 

states which are operated by three ajor producel:"s of alumi.nur • These 

operations. which employ 7030 perso s, or mor, than half of all aluin.inUJll 

workers, rre concerned th t he production rather than t he consumption of 

the tn 1. Ther are 1350 aluminum :orkers ployed t t ro plants \n 

Oregon, while the remaining 5680 work at six plants in Washington. Two 

or the ash·n:;ton operations are fabrication r ther than reduo ion plants , 

and tea al."e re nsible for 2640 of the ~~r1 e s. I s a pa.rent . then , 

that relativ, 1y f w worker are employ d by f ,s using alumin as a 

raw material. 

divid ng the data given 1n the state directories the Census 

Bureau data for the respective S dnrd Industri~l Cla,s oat on ( ~I . e.) 

perc ntage of tot emplo ent applicable to al ,.1num p1•oducers and con

stm1ers can be pp~oxi!, ted. Percenta es relevant to t h. s s~u y are: 

S.I . C. 33 
rimary M ta.ls: 56'1, 

Thin al ssific ion in udes ll ploy es of t . e ~ajor 
aluminum producers and all workers in eneral foundries • 

• I.e. J4 
a ricated et.al Product 1 2 

This classification includes manufacturers of building 
mater 1 • irr ig tion q _ m nt , sheet meta foundries 
and miscellaneous products • 

. I .e. 37 
Transpor tion Ect i mont: 13~ 

This cl.as ifioation · eludes manufacturers of trucks and 
tr ilor a . mo 1 ho~es , but t does not nc ude mar.u
fac ur rs of aircraft and ssiles. 

Table II sho s ployment variations in these industries over the four 

year period 19 1961 and is based on the assumption that the ratio of 

employees in eac cla si icaion who are ploye by al nu.m.-consuming 



13 

firms 1s cons nt ov, r the four y ars . This assumpti on appe r s valid , 

for calculation of · ploym nt in the pr ary metsl field fro u of 

tt.e C nsus da.ta for 1958 give a rat. r rough estimate of fifty-eight .. er 

cent of all primary metals worker in non f'er rous production .. 1 

tion of ruiy non ferrous etals product on oth rt n aluminum should lead 

to percentage very close to th 56 per cent derived cove. This , i t 

~10uld seem re to s y that th1 perc ntage has r ained constant over 

t he four year period. 

If consistency ean a sum d i n the percentage of al l op rations 

using aluminum t-11.thin a rger classification, t c n be eoncl1de from. 

Table II that e ployment in aluminum operati ons is fairly con tant over 

th entire period., but -sat dency to fluctu te fr my r toyer. 

This situation s ems to be true for .ployment i n all durable goods manu

facturing ar as. In both Ore6 on nd ashi eton p OYiflent in durable 

good industries sho d a. arket incre se t'rooi 19.58 to 1959 f◊llo red by 

a significant decrease th .following year, lea ng th 19l0 total slight ly 

higher than that of 1958. This nuotuation occ M' d during p riod wh n 

the national total or employ es in thi type of wo1.·k was increasing stead

ily. 2 Th co is ncy of ployment is also borne out by the fact that 

th State of Oregon De artment of Err1ployment c cul t ons low no n t in.

er as in fabricated m tal products employr,ient r , 19,56 to 1960 , hile 

ployment in primary m tals increased by over twenty per c nt.3 {ueh of 

1u, s . reau or the c nsus , ... u;.. • .,...:::.....::,..;;;;;.;.;.....;...,.:;..;;.;:.::.::-.;.;;;;;;::~ .;;..;..--~..:;,• 
"Washington" , Area Report M0,58 ( 3 ).,. 
MC58 (3)-36, P• ?. 

2Donald • tratson. Changes i n Oroson ploment1 1947 .. 1960. (Eug ne, 
Oregon. 1962) . p . 19 . 

Jxbid. • p . 19. -
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Table II 

roduation 
and AlUlllin Product ,. 1 aoturi in 

Ore on and Washington 
19.5 .. 1961 

s.r.c. JJ 
Ai ir.l s re o on otal st. Employ-

ment 
161 -- 0048 1J.a16 7706 

196 4943 97 2 14. 725 56 8246 

1959 4609 9900 14.534 56 8125 

19 4214 10,320 1 .534 .5o 8139 

----B. •• J4 
Fabric ted atal Oregon Washineton Total j Usin Est. Employ. 

o ucts .Aluminum ment 
1961 4.561 7fa9 11,090 24 ·-2820 

1960 /.J.831 6811 11;642 24 2794 

1959 5393 7228 12.621 24 3029 

1958 ,5002 6661 11,663 24 2799 

S.I,C YI 
anspoi"tation r gon i shington Total </, Using ·t. &nploy. 

!3.UiJ?!!!8?1t .Aluminum ment 
1961 4790 15,847 20,6.37 13 26.5.5 

I 

196 4123 10 , 613 14,7Jq 13 1916 

19.59 4 02 16. 89 2 , 291 13 26,38 

19.5 3849 13, 43 17 , 692 1.3 2.300 

tracti.ng th ent at eing from 
t he total in s.r.c . 37 for the entire Rtate o ton. Boeing empl<>7. 
L'l nts n ~s ng n s i n r sp cti in ndustrial 
Manual were : 1961 -- 59 ,677, 1960 •- 59.677; 1959 •- 59. · ; . · _,.. 59,750. 

Sourcess u.s. Burea of the Ce su.:; . Survez of nufacturers : 1961. 
Statistics for States Standard Metro · . Statistical Areas and Lar e 
~ndus unties; Part9PaciTc'. hi ., 19 3 • 

f Oregon partment of Planning and Develo ent , 1261 Directory 
of l· · • (Port and . 1961). 

f Commerce and Economic Planning, 12§.1. 
rec of W ashingto acturer~ . (O~pia, 1961 • 
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this increase can be explained by the opening of the Harvey .Aluminum. Inc. 

primacy aluminum plant in 1958. Thie event caused an increase of six bun.. 

dred workers , all of whom would be included for all four years in Table II. 

Thus , although state and F deral sources tend to conflict, they seem to 

be comparable on a relative basis •. 

The data in Table II is meaningless for the purposes of this study 

without a further breakdown in the employment within the larger classifi

cations. By grouping the data given in the state directories by the t 

of product manufactured and applying these groups to the totals in Table 

II, a percentage breakdown of workers employed in the production of the 

various products and types of operations. Table III shows this data. 

Table III can be somewhat misleading because of the assumption upon 

which all of the above calculations have been based. While total employ

ment might remain fairly constant , it would seem more likely that in 

Standard Industrial Classification J4 certain trends of increasing and 

decreasing employment have developed during the period. For instance, 

the substantial increase in the use of aluminum in building materials would 

make a lower percentage than 65.4 more realistic in the earlier years with 

a steady increase over the period. There is no way in which this writer 

can correctly make this adjustment , but the totals given should be con

sidered with this factor in mind, 

These tables show mployment in aluminum production and consumption 

to be fairly static over the four uear period. It would seem likely that 

this is more or less true , for the totals in each of the large classifi

cations fluctuate in exactly the same manner shown in the results . Any 

significant increases in employment in the "aluminum industry" should 

become a parent by increases in the total. These increases would , however, 



Table III 

Employm nt in Aluminum Producing 
and Consuming Industries in 

Oregon and shington 
195 1961 

Industry fo thin 1961 1960 
s.r.c. 

S. I .C. 3'.3 

Primary Metals 100 .0 7706 8246 

Primary Aluminum Re-
duction and Fabrication 92.9 7160 7661 

General Foundries 7 .1 546 .585 

s.r.c. j4 

Fabricated Metal Prods. 100.0 2820 2794 

Building M terials 65.4 1844 1827 

General Sheet rk 21.2 599 592 

Irrigation ?qui ent 10.2 287 295 

Miscellaneous Fabrication 3.2 90 80 

S.I.C. Y? 

Transportation F,quipment 100 .0 2695 1916 

Trucks and Tr ilers 89 .5 2411 171.5 

Mobile Homes 10 • .5 284 201 

Total (all three classes) 1 J , 221 12.9;6 

Sou.rcec Table II 

1959 19.58 

812,5 8139 

7.548 7561 

57? 579 

.3029 2799 

1981 18J1 

642 59'.3 

.309 285 

97 90 

2638 2JOO 

2J61 20.59 

277 241 

13,792 13,239 
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be diminished by the us of a constant percentage . t any rate , the fact 

that the calcul tions were sed on 1961 data causes any distortions of 

reality to be made i n thee rlier years with the percentages shom 1ng 

indicative 0£ th present situation. 

Value Add d 

The concept of value added provides a very efficient and realistic 

yardstick which can be used to measure the relative -oontr1bution of an 
I 

industry to the eoono ic activity of a reeion. A comprehensive definition 

of value added was given on page 2, aoo this can be condensed into the 

difference betft~en the value of a firm •s output and the value or the pro

ductive materials that went into tho manufacture of this output. Thus. it 

is a function of all factors of production. which can be used in compari

son with the value added by other fi s or industries , s a means whereby 

the f'fieiency and importance of ey conomic actiVity can be judged. 

Value can be defined as the power of a good to command other goods in 

exchange". s such, the value added to a productive resource would oon-

sist of the awn of the various utilities created by the production and 

marketing processes . 1 

In the production of aluminum , value is added in each stage of trans-

formation of bauxite into finished aluminum products . uxite. the best 

aluminum.-containing sub nee, is usually taken from the ground by strip 

ining and transport d to ore refining plants where it is transformed into 

powdered alumina. um1na is then transported to reduction plants where 

aluminum ingot is manu.f ctured by the application of an electrolytic 

1stanley Vance , Industrial Administration. ( w York, 1955), p . 8. 
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process. Usable forms are produced by two principal methods . Ga.sting , 

which comprise fifteen to twenty per cent of all aluminum shipments , are 

created by pouring molten metal into die or molds and allowing it to 

harden . Wrought forms ar manufactured by changing the shape of th ingot 

by mechanical means . Of the wrought shapes the most important in terms of 

both volume and utilit,y is rolled aluminum sheet , which is made by heating 

· nd rolling the ingot into sheets or the desired thickness. Thicknesses 

of less than one eighth inch are generally made by a cold rolling process. 

Extruded shapes , which are manufactured by forcing heated metal through 

dies are constantly increasing in importance due. in part. to t he innumer

able shapes which can be created. Additional wrought forms are created by 

forging or hammering or pressing the metal into the desired shape and size . 1 

Thus . each stage of the production of aluminum puts the metal into a dif

ferent form utility. As the metal is brought closer to its point of ul

timate use, place utilities are created. 

The aluminum industry in the Paci.fie orthwest i made up of all of 

the stages of production from reduction to final consumption . By far the 

most important is the reduction of the primary metal -- this region is 

still being responsible for t he production of nearly thirty per cent of 

the nation•s aluminum ingot. Wrought products are produced in large 

amounts at the Aluminum mpany of Americ extrusion mill in Vancouver , 

Washington, and the Kaiser .Aluminum sheet mill in Trentwood, shington . 

castings are produced by many independent firms of varying sizes through

out the orthwest for consumption both within the region and elsewhere in 

1n. Robert Papera. The Aluminum Industrz. (san Francisco. 1958) , 
pp . 2-J. 



then tion. Thes wrought products and castings are th nu ed as raw 

material by the rumy anut cturers of. al n products t ughout th . 
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Uorth1 In tems of' aluo ad ed, each o.f' t.iese pro ucts .rill v ey 

dl.ferent due to tho cliff r nces in th t ~es of proiuctive proce~s, th 

fom of al • ra mate als , ,. th scale of pl.,. to .. ration. All 

bus es~ operations de 1 with a duct add some value by virtue of 

the f ct thnt utiliti s are created, so it is ossible to compare finns 

by t· ount of value they add . 

Tl e value ad ed by alu:.ninur. pro-.ucine a cons ng anutactu:rers 

of the cific orth,;est can be ori v 1n much th• same iaMer as th ir 

numbers of :aploy es. In the c e of tr sportat on Uip ent rnanU!actur

ers , nn djustraent mu t onoe g n bo made ro the lioein Co.-1pan,y , ~nd, 

sine thi., fim •s value add by manufacture is ot re 1y available 

a it e ployiaent, t, net val e add Sta dard I ustri 

C ~ssific t on •: s obtain by omputing th ratio of aircraft utactu.r-

ing 1ploymE')nt to all tI ns rt.ation equ ent r ;>loyment in the sU:.te of 

• shington nd s . n that thi ... r tio ( n ve.race for tho four years 

s indieat ¥ of the por tion of alue added by th 

Manufacture 0£ tr n .i: ortation uipment contribut by the ~1rcraft i? dus

try 

It should be noted th t Tabl IV is pt on hat 

the roen ee of the total value add din ch classifi ton by alum" 

inum production nd anufacture is the a that or the 1· ctive 

number of e11ploy eo . this is , that ti.e lue added pe , ploy e 1 con-

stant thro hou an entire class fi tion This ass tpt.o y not be 

tr e due to f ctor., t11entioned a ve, but it · s enti 1-ely oos ibl th t 

the average throughout a clas 0 ification is such t it i indic t i ve of 
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the actual valu a.d d wh n broke do vn by products . at is to say that 

the av rages of value dded for tho various fims will be distributed in 

such a marmer that an assumption of consistency among the values added per 

,ployee 11 yi l a fairly realistic result. Table IV, then. shows 

valu added by manufacture 0£ aluminum and alumimun products in Oregon and 

r. shington under the s e assumptions that were used in Table ! I. The 

tr nspor tion uipment ection has be n adjusted to include value added 

by the Bo 1ng Co pany. Thus , the percentage or mployees working for 

aluminum consuming firms is 78 r cent rather than the 13 per cent used 

in Tabl e II. 

Table IV shows that over the four year period 19,58..1961 the aluminum 

industry and it dependents contr ibuted $1,197,296 ,000 to the economy of 

the Pacific orthwest in terms of its value added by manufacture . On an 

annual basis , this total averages out to slightly less than $300 ,000 ,000 . 

When this contribution by aluminum and i t s users is compared th other 

industrie in the region . its magnitude is not so pressive . In 1961, 

11 three cl sses of aluminum production and ma.nu£ cture contributed 

311, 586,000 , while the largest industry in the area , s.r.c. 34 ("Imnber 

and 'ood Products")• contributed 58, 652,000 to the industrial activity 

in Oregon and shington.1 Thus , aluminum is r es nsible for less than 

one half as much as the largest industry in the area , and in order to con

tribute this much it is necessary to incl d major portions of thre in

dustries. 

c posite comparison of industrial activity in terms of percen

tages of total value added in the Pacific Northwest is shown in Table V. 

1u. s. Bureau of the Census , Survey of anufacturers : 1961. (op. cit.), 
pp . 10, 11. 



bl IV 

Valu A ded by Al c rs nd con 
In O on ton 19 1961 

) 

.I.c, )J Shi ton Or n Total Usin t ted 
Alw:rl. Value ded 

1961 1;2.921 75,170 ~28. 6 1 .56 128.067 

1960 157, 1?6 9, 28 237. 104 S6 132.778 

t 59 184,291 7 , 680 2.58 ,971 S6 14,S,024 

19.$8 172,040 65,784 2';7,824 56 1JJ.181 

,I.e. 34 h to on 1'> l Using 
Alur.ti 

· 1961 7 ,278 49 .29) 122, 571 24 29.417 

1 70,609 ,o.JBO 120,989 24 29.0j/ 

19.59 66.624 .52 ,71 .5 t19, J39 24 28, 1 

1958 65.122 46, 659 111,78 24 26. Z1 

s.1.c. 1'I bin ton otal 

1961 1.53, 1 7 44, 420 197,567 ?8 154,102 

19 0 125,757 LiJ. 410 169.,1 67 78 1J1 ,950 

19.59 131 ,97 ~ , 09 171,887 78 134.a-,2 

1958 125, 33,8.51 1;1), 231 78 124,200 

• 

urc • au of th s .• 1961. . 
( • 1963). 

bl II 
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n this c se the years 1947 nd 1954 e shown in addition to the four 

ye r period 195 1961. The two earlier years were added in ord r to ke 

comparison over t he ntire post ~rld W r II period. Th ye r 1947 re 

res nt t e fir t full year folioing d obil zation of w industries. 

nd 1954 r presents the first full year following the ore n conflict. 

Th data for th se t .. "O y ars re not strictly comparable th the more 

recent figures beoaus they hav not been adju ted for merchandising 

operations. Total value dded by all industry in the two tates for ach 

year was s follow: (in thousands o dollars) 

1947 1 • .549 .0.53 
19.54 2,586,.516 
19.58 J .;88,856 
19.59 3. 784,911 
1960 3,630,937 
1961 J .836.268 

It is conclusive from T ble V and from the pr ceding discussion of 

the r 1 tive position of the aluminum industry int e total employm nt 1n 

the Pacific orthwe t th t t es firms do not make large oontribution to 

the r gion ' s economy. The largest s gment of the indu try, pr ary alum

inum. production, ontributes only slightly more than three per cent of 

the total valu added at present , and thi portion declined steadily 

throughout the four year period 19.58-1961. At the same tim , aluminllln 

consumers appear to be remaining fairly st tic, so it appears t hat the 

aluminum industry is just barely holding its own in the orthwest economy. 

Of course, th inclusion of aircraft manufacturing in the industry would 

prov the situation imm.ens ly, tit is not felt that future gains 

are likely in th t area. 



Table V 

Percentage Distribution of Value 
Added by Industries In 
Oregon and shington 
1947 . 19.54, 195 1961 

Industry 194? 19.54 1958 

Lumber nd Hood Products 41.5 34 • .5 25.1 

Trans12ortation Q.iui:e!!!ent 4.9• o.6# 19.5 
Aluminum Users• ---- --- 15. 2 

Food and Kindred Products 16, 6 14. o 14.7 

Paper and Allied Products 11 .1 11.0 10 • .5 

Chemic~ls and Alli d Prods . 1 .. 8 5.2 s.1 
Apparel and lated Prods . ----- 0.1• 5.3* 

Primary ~etals 4. 1• 6.2• 7.0 
Aluminum ----- ..... 3.9 

Fabricated Metal Products 1.7• .3. 1 3.3 
Aluminum --- 0 .• 7 o.a 

Petroleum and Coal Prods . --- ....... 1. 1 

Stone t Clay • and Glass 1 • .5 1. 4 0,7f 

Flirn1ture nd Fixtures 1.8 --- 1.0 

Textile Mill Products ------ --aai-- 0 . 1• 

Others 19.6 10 . z ..l:.2. 

1959 

27.0 

18.4 
14. J 

13.3 

10.7 

6. 6 

6.1• 

6.8 
J,7 

.3 .2 
o.a 
1 .1 

o.8# 

1.1 

o. 1• 

2.8 

100.0 100 . 0 100 .0 100.0 

•wash1ngton only 
,Oregon only 

Sources : u. s. Bureau of the Census , Annual Survey of 
(op . cit.). 1956 and 1961. 

1960 1961 

23 • .5 22.4 

1a.5 21.9 
14. 4 17 .1 

13.9 13 • .5 

11 . 5 -10.7 

6.0 6,4 

6.~ 6. 3• 

6.5 5.6 
3 • .5 J .1 

J.J · 3.2 
o.a . o.a 

l I 
1.6 1.,4 

0.9# 0.9# 

0.9 o.a 
o. 1• o. 1• 

4. 6 ~ ·-
100.0 100 ,0 

facturers: 



CHAPTER III 

CURRENT OPERATIONS 

Primary Aluminum Production 

At the present time there are seven aluminum reduction plants using 

power supplied by the Bonneville Power Administration .. Sue of these 

plants are located in Oregon and shington, while th seventh , which is 

operated by the Anaconda Aluminum Company, is in tte , Montana. In addi

tion, two large fabri cation plants are operated by the Aluminum Company 

of America and the Kaiser Aluminum and Chemical Corpor t1on in the state 

of Washington. All of t hes operations employ a total of 71 60 workers , 

4520 of whom are in t he reduction phase . 

In 1962, the total economic contribution of these nine plants 

amounted to 136,489 ,800 which represented a ten per cent increas over 

the previous year. This contribution is in the form of total expenditures 

in the Northwest (which, in this ease, 1ncludes Idaho and western Montana) 

and oan be segmented as f ollo s: 

Salaries and wages • • • . •· . .. . . • • • 

Freight (rail and truck) . 

Electric power purchased . 

• • • 

• • • 

Northwest purchases of materials , 
supplies and services 

• • 

• • • • • 

• • • • 

State and local taxes •••••• . . ., . 

.54, 221,800 

27 , 669 , 000 

21 , 1,54,900 

27, 606,?00 

,5,807.800 

$136,489 , 800 



This total contribution , which is quite a substantial sum , is a better 

indication of the importance of this industry to t he economy of the re-

gion th n an estimate of lue added, for it represents money actually 

1 spent in the Northwest by these firms . Value added by the portion of 
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t e industry in Oregon nd 2 shington in 1961 ,. s less than 120, 000 , 000 . 

In this same year $124, 346 ,900 were spent on the factors listed on the 

previous page.3 Since the former figure represents the factors to which 

value was added , these two calculations are actually t-wo different things 

and are not comparable. Both, however , show the absolute magnitude ot 

aluminwn production operations in the Pacific Northwest . 

Aluminum Reduction 

The .573,000 ton of aluminum ingot produced by the seven reduction 

plants in 1962 represented 27.05 per cent of the national aluminum pro-

duction.4 th 679 ,000 tons of productive capacity locat d in the area 

this figure for total production indicates that the orth st industry 

was opernting at slightly more than 84 per cent of its capacity. This 

scale of operation snot far below the national average for the same 

year.5 That the rthwest portion of the industry , s operating at close 

1u. s. Department of the Interior, op. cit., p. 2 

2rus estimate s compiled by taking 92.9 per cent (the portion of 
employment attributable to primary production) of t he total value added 
in s.r.c. 33 in Oregon and aahington. 

3Ibid. • p . 1 

4u. s. Department of the Interior, op. cit., p. 1. 

5°Al.uminum Sees Sales at ew gh, " Eusiness Week. June 29 , 1963, 
p. 98. 
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to the national average is shown. by t he fact that these plants make up 

27.3 per cent of the nation's aluminum reduction capacity. Th.us, i£ 

27 .05 per cent of the 1962 production came from Oregon and shington 

this portion of the industry had to have been oper ting very close to the 

national trend. 

Aluminum reduotiot,1 facilities in the region a.re quite large, rang

ing in size from 65,000 tons per year to 176 ,000 tons per year , and each 

of. the thr el rgest producers has more than one.fifth of its total capa-, 

city i n Oregon and Washington. Of course , most of these plants were part 

of the wartime building program. but all have been mo<iernized to keep 

pace with current production techniques . and two of them~ the Alooa ant 

in wenatchee, srJ.ngton, and the Harvey Aluminum, Inc .• operation in the 

Dalles . Oregon, were constructed after World war II . Table VI gives a com.. 

prehensive picture of the reduction operations using nneville power. 

This table proVides all the necessary information on the structure of 

the aluminum industry in the Pacific rthwest. one other plant ,exists. 

but is not presently operative. This i .s the Kaiser Aluminum and Chemical 

Company plant in Tacoma. lashington. It is a rather small plant with a 

productive capacity 0£ 41 , 000 tons And is presently being held as a re

serve !acili ty. 1 

Aluminum Fabrication 

The term "aluminum fabrieaticn" can mean many things to mar>T people, 

tor this phrase is used to describe all phases of aluminum product manu. 

facturing following the initial reduction of the material. For the 

1Kaiser Aluminum. and Chemical Corporation. A Profile for the S1Xties. 
(Oakland, ca.1it. , 1960), p . 6, 



Table VI 

Aluminum Reduction Facilities 
Using Power £:rom 

Th Bonneville Power Administration 

Company Location Capacitq '/JJ . s. 
(Total Capacity) Capacity 

Alcoa Vancouver 97 .500 
(85J ,2So) Wenatchee 108,SQ0 

Total for COlllpaey 206,000 8.3 

Reynol ds Longview 60 , ,500 
(701 ,000 ) Troutdale 91,500 

Total for Company 1.52 ,000 6.1 

Kaise Mead 
{609 ,500) 

176, 000 7 . 1 

Harvey The Dalles 80 ,000 .3. 2 

Anaconda tte 65 ,000 2.6 

( Total U. S. Capacity , 1962: 679 ,000 
2. 488 ,750 tons) 

pany 
Capacity 

24. 1 

21 ,7 

28.9 

100 . 0 

100 , 0 

Sources : Reynolds Metals Company , Background Data on R ynolds Metals 
· Company. (Richmond, Va . , 196J) , p . 2 • 

D. Robert Pap ra , The Aluminum Industq. (san Francisco , 19.58) , 
p . 19. 
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purposes of this study, howev r , aluminum fabrication refers to the pro

cess of making aluminum ingot into usable shapes and fonns, especially 

the manufacture of wrought ronns. 

Collected data on all five companies listed in Table VI show that 

in 1962, 238,990 tons of aluminum were processed beyond the ingot stage 

in the Pacific Northwest. 1 This conversion took place at the two big 

.fabrication plants operated in Washington and Oregon. These two plants 

produce the two most widely used forms of .fabricated aluminum. The 

Kaiser .Aluminum and Chemical Corporation operated a large sheet mill ten 

miles from the reduction plant in 1eadt Washington. th Kaiser plants 

were built by the government during \\orld War II, and the distance be

tween them is explained by the fear of enemy bombings at the time . .Act

ually located in Trentwood, Washington , the sheet and plate operation was 

the largest or its type in the nation hen it 'ltS built . It was operated 

by the Al.uminum Compaey of America during the War , but in 1946 it was 

leased to Kaiser, who subsequently bought it. The plant produces prin

cipally sheet and plate for industrial uae , especially food containers. 

and also sells extrusion slugs to manufacturers of seamless cans. Its 

capacity is 396.ooo.ooo pounds , or 198,ooo.~ tons per year, and the 
2 operation employs 1990 persons . 

The other fabrication plant in the Northwest , the Aluminum Compal\Y 

of America extrusion and wire plant in Vancouver, washington, is pri .. 

marily orthwest oriented. Extrusions are generally manufactured in 

job lots to customer specifications, although standard shapes are constant-

1u. s. Department of the Interior, op. cit. , p . 2. 

2Kaiser Aluminum and Chemical Corp9ration , op . cit. , p . 4. 
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d, re, nd c ble are lso factured h re 

".l sold throughout the st and to . sian customers. These products a 

enjo g ncr a ne defll.and a mo luminll:!l s us d or the transmission 

of 1 ctr eity~ Ext- sion re sold to ruruf eturer of building ate~-

ial, trucks, and ircr ft throughout the eniir st.1 Rat d capacity or 
th~ r,lant . 65 . 00 tons, but breakdown into t ight sures of extru-

~ion and oth-r products produ dis not vail ble . There ~re 650 persons 

mployed int s 09e ation. 

In conclusion. 1 should noted that much les than half of th 

alUP1inum ~oduced ~ the port_ n of the P i ic ~orth 0 t is processed 

yon, tLe ngot stag~ int is region. The pri.'!I ry r a.son for this raot 

is th cos savi tr ns,or ton itu tion ready point 1 out. ile an 

advantage does enst king it lss expensive to reduc lum1num in the 

~i-thwe t~ it i still 1 s exp si to tabr.cate th m hl at loe tions 

ne ?'er to the , ajor m r-kets . An x cutive t the ai er T!-ent rood mill 

t~tes tlat the rinc pal d sad ntag or s plant 's loc tion is its dis.-

ta.nee t th . nm tir!Ie, Alco pers nnel cl that th 

ex on plant • location is somewhat advantag ous s long as the bulk ot its 

production is shipped to stern ustomers a ast As rts. The latter 

company. ho· ver, is quit relu tant to xp n fabricati n op ration in 

th egion c use of a fear that su:·r c1e t d a not ma teriall.z • 2 

AluminUill Product anui'aeturins 

The collective data analyzed in the previous ch ptar gives a picture 

1;r.ulkerson, 'I'repds and Outlook in tie st Aluminum 
Industq. op . ct.•• p. 6. 

2Informat1on in th1a parag~aph was obtained through personal corres
pondence and interview~ 
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o! the ov rail situn.tion in the Pacific ortht•est, but it is relatively 

eaningless without some knowledge of the size and scale of individual 

operations. The industries which will be discussed oove boen listed above 

as general foundries , building materials, irrigation ui ent. trucks and 

trailers , d obile homes . Aircraft and missile manufacturing was not 

considered in the grou ed data in Chapter Two , but this industry will be 

discussed along th t he others . It is not intended that these industries 

comprise all oft e users of aluminum in the orthwest, but it is felt 

that these are the see;ments of the economy iher growth in the near future 

is most likely. Among other users manufacturers or ships and 'boats are 

most pr do,.'llinant. but al-wninum consumption in this area fluctuates so 

greatly t hat it is nearly impossible to discuss its use. There is very 

little use of aluminum in the local manufacture of machinery and appliances. 

Most of the machinery produced in the orth~ st is oriented to the lumber 

industry ·mere the xtra strength of steel is necessary. Although alwn

inum is being used in the manufacture or cans and other containers, very 
1 little of this type of production is carried on 1n Oregon and ~shington. 

Thus . the indu~tries listed initially are the only ones i n the region 

that use aluminum in sufficient quantities and with sufficient regularity 

to be considered as sources of possible increased d and . 

The appendix describes the principal tools used to analyze each of 

the co sm:iing industries~ All of these tools hav to do with the fre

quency distribution, for it is in this manner that such groups 0£ data 

can best be examined. The distributions of firms ' employments - in the 

1FUlkerson. Frank B., Aluminum Fabrication in the Pacific Northwest : 
An Economic Survey:. (Washington , D. c., 1962), pp . 27- 28 
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various ~egm nts of t he entire industry vary consid rably. Sixty.five 

aluminum consuming firms in Oregon employ a total or 2594 ";o4·kers . The 

aver ge employment, then, is 40, but the median (the midpoint of all ob

servations arrayed in order) is only 12.5. The mean being greater than 

the median, th distribution is obviously skewed to the right, Another 

proof of such skewness is the r ct that the standard deviation is 64.5. 

This deviation, being larger than the mean implies that in order for the 

distribution to be normal. a larg number of firms would have to have less 

than one ployee, a ituation which is impossible . Th coefficient of 

skewne s, then, is .44/.t, which indicates that the mean is greater than 

the me in by somewhat more than four tenths of one standard deviation. 

The sixty-five observations contained in the distribution for Oregon 

rang from one to four hundred, and the two modes (most often cited val

ues) are three and sevon. This information plies that t he cause of 

the large degree of skewness is a few values at the high nd 0£ the curve . 

It should be noted t t only five aJ.wnin , product manufacturers in Oregon 

employ ore than one hundred persons . Elimination of an equal mmber of 

value from e ch end of the distribution would remove this heavy influ

ence on the mean from the larger observations. but the median ~iould re

main con tant . Examination of the middle ninety per cent of the data 

brings the distribution closer to typi.£ying the actual situation of 

Oregon by deer asing the average size of each o eration. By using 

fifty-nine rather than sixty-five values, the mean becomes thirty and 

the standard deviation twenty.four. Ho var, due to the substant' 1 de

crease in the standard deviation the coefficient of skewness increases 

from . 444 to .750 in spite of the much smaller absolute difference be

tween the dian and the ean. 
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Eighty. three aluminum consumers in Ni shinr;to ar ·\ str but d in 

uch the sar.ie manner as the Oregon manufacturers . hey employ J467 workers 

th an aver ge employment of 42 and a median of 15. Th larg standard 

deviation of 107 skews the d"s1tribution by eoe. ficient of . 252. or 

course , lnclu ion o ircraft manu.faoturers would add nother 60 , 000 

e1nployees to the total , but c use all but about two bun ed of these 

ar employed by single tirm 1 the stand rd ev:1ation \oJOuld increase to 

such an extent as to become meaningless . Exmnination o the 1i ddle 75 

values in the distr·bution just described decreases the ean to 24 and 

the standard deviation causes an increase 1n tho co fficient or sket-mess 

to .600. 

The entire industry , including both Oregon nd ashington aluminum 

consuming firms , consists of a tot 1 of 148 fi a which • loy 6061 work rs . 

The v rage , then , is forty-one , the niedian is fifteen , and the standard 

devi tion is 90 . 5, so tne distributi n is positively ske J b_y 287 . 

The middle nin typer cent of t hese firms have ai ~ve~a~ e~ploym nt or 
tl nty-seven, t the standard devt tion i"' only 41 . 2 , so the coefficient 

of skewness is again increased to .291 . 

The above discussion should point out t h t t .,e typ cal al 

product manufacturer · n t he Pucific ~rthwest is rather S.'l'lall. but a few 

fairly l arge firms cause the average employment to incre se . It is per

haps n error to refer to the t'i s em )loying more tr.an one hundr d per ... 

son"" as being "atypi al" • for these fourt een fir.ms use the 1lk of the 

alUJ'flinu..m consu. ed ,y local industry, a::rl it is on f' rrns such a"' these 

that future increase in 11.c~inu.m c ge depends. 
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General Foundries. General foundr es in the Pacific . orthwest ma.nu-

facture alUiwum castings by any of several proc sses . The c::vntinaous 

casting process converts molten aluminum nto semi-finished product in 

one operation and is a plicable to many different products . S nd casting 

is so called cause the molds in this typ of production are made from 

hard packed sand. Most custom producers use this type of mold because it 

i easily made and its materials can be used repeatedly . For cast ngs 

ade in larger quantities. permanent dies are uoed. These forms can be 
1 made to very close tol ranees ~nd are necessary for preois on work. 

The aluminwn castings industry, if it can be so called, 1s not an 

independent industry at all, for moat o its operatives manufacture parts 

for producers of larger , more complex products. The industry is character

ized by many small, independent foumdries which have surprisingly large 

distribution areas, caused primartly by the pecialized natur of tho 

castings produced in most foundries . For instanc , relatively large 

foundry in Spokane, as ·ngton , employs betw'Cen twenty nd thirty workers 

and has a productive capacity of 100,000 pou.-ids of aluminum per month. 

Th s fit-m su~plios most of the truck and tra ler manufacturers in the 

Nor west with both custom die work and permanent mold castings. Although 

eighty.five per ce t of its out::mt goes to Spo an , Portl nd, and Seattle, 

his firm ships about ten er cent o its roducts to Chic go and another 

five per cent throughout t h eleven western states . Another foundry in 

Eugene , Oregon, uses 180,000 pounds of aluminum ingot anmally to make 

part s for manufacturers of alum1.num irrigation couplers, sixty.f ve per 

cent of which arc shipped out of the Pacific Northweet. 

1stan1ey Vance , Industrial Struotux-e and Policy. (Englewood Cliffs , 
N. J •• 1961 ), pp . 122-12;. 



33 

Foundria are ge erally oft ee types . First ar the general custom 

!oundries which supply l ocal custo ers and typically ploy less than ten 

persons . This typ~ of operation dos a vari ty of custom rork . but its 

total annual conSUI:1ption of alumin is quite 101 , usually less than 

100 ,000 pounds per year . S cond are the proviously described producers 

of s ecializ d products on a contract basis. hose operations are some

what larger and ght av rage fitta n loyees . Th ir alum.in usage i s 

also uoh , varyin - 100. 000 and 1. 000. 000 ounds per year . 

Finally . are th "nu£ oture of cast all.U!li um cons p oducts . These 

firm. quit specialize and ro more inclined to ss produc

tion and asse. bly line techniq s , The de and for the output of the first 

to typ sis derived from t he dema d for the p oducts of their custom rs , 

while the t rd is £ao d with dir ct d co SWi or contact . 

'l'h 546 e ployees o anufacture s of alumin c "'ting in 1961 r ep

r sent seven per cent of th total o ployment amon pro ucers of primary 

lumln in the Pacific Northt st.. T e ro son for this s. all perc ntage 

is that most o t he workers in this clar•sifioa ion wo k for the major 

producers at 1,he preViously discuss d reduction d fabrication plant s . 

Thre hundred-one foundr employe s 'Ork for fifteen firms in Oregon. 

This ir ic tes t · t t ·.e avera .e e. p o ent in a foundry i Oregon is 20 

persons , butte edian i only 10. A standard deviation of 23.5 i ves 

th.., Oregon portion of t his i u try a coeffici nt of skewness of .• 4-26 . 

In Washington the average number of employees ins venteen foundrie"' is 

fourteen , while t edi n is fifteen . A small tandard deviation of 

10. 7 skews this se ingly no al dist ributio 1 b;, . 09.3 . .e entir dis-

t r i bution for both states has a coefficient of skewness of .383 th a 



mean ot seventeen, a median of ten and a standard deviation or 18. :, . 

In 1958 , 775,000 pounds of aluminum castings were consumed by Or egon 

manufacturers and 2,278t000 pounds re used by firms washington. Of 

the Washington consumption. 1.344,000 pounds wer used by producers ot 

f brieated metal products, and t he remainder was purchased by manufacturers 

of tr nsportation equipment and machin ry. 1 Onl y forty firms in both 

'-'tates used these ca~tings, nd ten of these urehased mor than $50,000 

; rth of the shapes.2 Th se figures on consumption do not necessarily 

reflect the productio n the ar a, for, as v. s ointed out above, a sub-

tantial portion of local producers ship t heir products great distances . 

F~ve rospondents to the n-iter•s questionnaire manufactured a total of 

2,330.000 pounds of aluminum castings i n 1962, so it ppears likely that 

the region is ant export r of aluminum castings. A projection based 

on the usage per man among the replying firms would estimate the total 

consumption of alum num ineot by non-ferrous foundries to be 6,24.5,000 

pounds ., 

Th proximity of foundries in the Northwest to the suppliers or 
t eir ran materials would 5.ndic te o bstantial room for growth in this 

t ype of w rk. Since most of the products are quit small and sh ' pped i.n 

bulk, the freight expenses to regions of greater industrial activity 

:ould ot be much more t han the cost of shipping the ingot to a producer 

in the larger market area the same distance from the reduction plant. 

Thus, it would seem th t this, ght attract more casting firms. Other 

1u. s. reau of the Census. U. s. Census of Manufacturers : 19,58. 
Consum tion of Sel ected Metal MillSha es and Forms· S ecial Reoor t MC 8 
S - , Washington . 19 1 , p . 112. 

2!lli .. p . 11 8. 

I 



industry whioh might loe te in th orthwest. ould also create an ex... 

panded market for cast aluminum products and would therefore tend to 

create more oper tions of t h1 sort. 

)5 

~ilding .material,.. 1.he uses of aluminum in const.'l"\.lction ve been 

increasing ra idly since Torld war II. and a a result this cont~nual 

l ader in t h consumption of aluminum uses more of t hem.tale ery year. 

In 1962, 23.5 per oent of all domestic p ary al inu.m production went 

nto th n nttf'acture of building materials., This total amounted to 

1,.'.3SO,000 . 000 pounds of which one-fifth ra.s consu.."!led by residential eon

struetion .. 1 Use of aluminum in new homes ch runs t he g ut fro!ll 1n ... 

sulatton tom l boxes h s iner ased by sixty per cent since 19.58. 2 In 

fact the use or aluminum in the typical on f mUy dieJ.ling :increased in 

1962 from. 2J.5 to 24.5 pounds. thus showing how the popularity of t h metal 

is constantly grotn.ng • .'.3 

The aluminun1 bui dine materials industry is c ar .1:uJter zed by many 

s.~all firm~ principally serving local markets . Only si co. pani s making 

products of this type have annual sales o.f mor t han fifteen million dol

lars .. I1ost of the larger producer~ ar located in. t he Ohio River Valley 

where easy aoce s to raw materials , inexpensive po r, and nearn ss to 

the major population centers ake this area d sira'ble . The l~reest con.

centr ti.on of window manufacturers is in Florida her t he climate is 

most adaptable to well ventilated houses.4 Since 1958 t he large increase 

1nA1uminum Sees Sales at Mew High.it ~2• cit., p. 98. 

2steven s. Anreder. "P oving Their MetU , .. Barron• • xli : 24. 
June 11 , 1962, ;. 

3 eynolds tals Co paey, q,e . cit. • p . 23. 

4Anred r, oe. cit • • , J. 



in demand for aluminum building products has caused th number of producers 

to increase at a rapid pace , and evon the largest firms have felt t e im

pact of the added competition. Many of the marginal firms were unable to 

compete in such a market, and the result has been a drastic turnover of 

producers and low prices for the survivors due to excessive price compet1-

tion. 1 Another destabilizing factor has been the entranc into the market 

of the major aluminum producers . Alcoa • Reynolds , and Kaiser all produce 

aluminum siding and other construction products at the same time that they 

sell aluminum to s 11 r operators for the same purpose . Despite these 

disturbances within the industry , experts predict a continuing r i se in t he 

use of aluminum in construction. As this increase takes place , however , 

it is felt that the industry will continue to be somewhat disturbed , for 

many small producers must meet the demand that exceeds the capacities of 

the larger organizations . 

In the Pacific orthwest , building products manufacturers constitute 

the ost rapidly growing use of aluminum. The industry i n this re on is 

characterized by many of the same factors as the national industry. ny 

small companies operate without much equipment , while a few larger finns 

have invested quite heaVily in order to reduce production costs . The 

latter group of firs of the fabricates its own metal in order to be le 

to buy- less expensive shapes from the pri mary producers . These .firms ob

Viously have some cost advantages , but the heavier investments cause an 

increase in their fixed costs and makes them somewhat less versatil e .2 

2Fulkerson , AluminUDl Fabr icati on i n the Pacific or t hwest : An 
Economic Survey. op. cit., p . 19. 



Among the individual firms in this field , window manufacturers ar e 

by far the most numerous . Twenty-two companies i n Oregon and ashi ngton 

make aluminum windows ot all sizes . The larg st of these by far is a 

Seattle .firm which employs 3.50 persons and uses ?,000,000 pounds of 

aluminum annually . This producer purchase the metal in ingots and uses 

its own extrusion press to turn out window frames. 1 ndows, including 

glass, average tl-renty pounds in weight. The company , which sells ninety 

per cent of its output in t ho states of Oregon.Washinton, and California, 

also makes pro-fabricated service stations averaging 8,000 
1 

unds each . 

A more typical W".ndow ma.nui"acturer is located i n Salem, Oregon, and 

markets its products i n the Wlllamett Valley nd Puget Sound areas . 

This firm urohases J00 , 000 pounds of, extrusions each year 1n order to 

produce 20 ,000 windows. It is interesting to note that both of the firms 

discussed ar able to consume aluminUlll at the same rate per man , 20 , 000 

pounds . This f ctor is not constant among all producers or aluminum win

dows, however. A Portland manui"acturer , making windows of approximately 

the s ne size purchases only 56,000 poonds each ye rand employs t wenty 

p rsons £01· an average of 2800 pounds per man. Still another window mak

er , this one in S kane , use 50 ,000 pounds annually and has eighteen 

workers. This manufacturer also make awnings and doors , so it is im

possible to ext ate its per capita consumption in this ingle area . 

The estimate of total usage by window manui"aoturer s was based on 

an annual consumption rate of 15, 000 pounds per employee , for those 



firms making windows only are able t be quite pro ucti v due to the 

facility with wtich the product 1s fabricat d. Thus , t nty- two .firms 

e ployin • 903 orkors should use 13,545 ,000 pounds of aluminum, most of 

which is then placed in construction project in the orth est. 

Another interesting an rapidly groWing use of aluminum in the con

struction field i them nufactur 9f pre.fabric d ui ding . Several 
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small firms, r ging in size fro t, to thirty- fi mployees and employ-

ing a total of eighty- i ht rkers , ro uce various types of buildings 

w ch can be placed on the buyer's land ·th a inimuln of effort . The 

lack of any l ar e producers of thi tyy of tructur makes pre-fabrication 

a relatively mi or co s er of al inum. otal usag in 1962 s about 

200 , 000 p~unds , but many of th manufactur r of door , commercial build

ing facadeo , an architectural xt u io shave also produced pre- fabri

cated buil gs, so pat of the 5 ,000 , 000 pounds of aluminum used in 

these areas should e applied to pr -fabriea ion . 

In 1961, alumin consumption per home was 235 pounds , and tis 

.figure increased by ten ounds in 1962. his eing t e case , the total 

alumi um consumption in residenti 1 construction in regon and ashington 

during these t ·o years can be appro db multiply:i the number 

of houses built by hese figures . ' le VII accomplishes this , and, 

upon exami ation, it can be seen that in the past two years fifteen 

million pounds of alumin 1 were used n t e con true ion of houses in 

the P cific orthwest. 

Table VII accounts for only ingle family new dwelling units , so 

it should be apparGnt that even in residential consL ction, aluminum 

usage is actually much higher than is shotm here . early all new apart-



Oregon 

shington 

Totals 

Table VII 

Aluminum Usage in ew ome Construction 
in Oregon and Washington 

1961-1962 

1961 
New Homes Aluminum New Homes 

10.514 2,470 ,790 11,422 

17,992 4,228,120 22,520 

28,506 6, 698 ,,910 33,942 

1962 
Aluminum 

2,798,390 

5,517,400 

8, 315,790 

Sources: U.S. Bureau of the Census, Construction Reports--
Bull Permits Housin Authorized in Individual 
Permit I ssuing Places, 1962. shington, 19 J . 

Reynolds Metals Co pany, ckground Data on Reznolds 
tals Company. (Richmond. V. • , 1963 ). 
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nt houses are being built li th 1 inum 'windo~rs bee use of the e se in 

ro~.intenance, ano. this .re.ct alone will ccount for er nt deal of consum. -

tion. In addition, e ere_ 1 nd oth r non-resident al buildings re re. 

cognizine the advanta es of e 1 n.ndo s in terms of lower maintenanc 

costs a a sthetic auty. In addition to ·indow r es, tlwnin is 

con tantly finding new applic tin 1n non-r sident construct on. Many 

co ercial buildings re no: being ~eno ed 11th alum' :um facade• and 

m ey others, noteably servi e tations. are mad entirely rom luminum 

sheet. The g at a.~ount of aluminum used 1n construction today has made 

thio the largest user of t e m tal in the ort rwest . Total consum"tion 

of alu.min by anufaoturers of building ma.1. rials in Oregon and t shington 

is 11 in exc of 20,000 ,000 ounds . 

A total of sixt:.y firms c p tho alumin construe ion products 

i dustry in t .e Pacific o thl. st. or th se c panies , twenty-t. e are 

in Oregon and OJ. ploy 661 rkers, while thirty-se en :'ashingto firms em loy 

1188 er ons. T! e Oregon produc rs ran~e · ize fro• on to tt;-o hundred 

ploy es • th g employment being thirty. he e an, ho ver, 

i only eight, nd the i-model dietribution h s pe sat four and thir~y. 

Only four fi . s !l'lploy mor th n fifty . crsons. and two of these hav 

or than n hundr ploy s, th O ego _ ort:ion of th industry 

1 made up of many small i ... s :.ith a f w larger on s _cnusing their distrl

b tion to b qui sk •ed to th right. .'1Uch th same .itu tion dsts in 

rash ngton wh ploym nt is th:i.rty-tl~'O , but the median is 

fifteen . The standard devi tion o th distrib tion 1 v ich ranges fl"Qlll 

t to J.50 , i sixty. and this 1 e me:ieure of vari tion akes t e c -

e" c nt of stcetines o l\h t small r th n the Or gen dlstribut on. T'no 



41 

entir industry ploys a total of 1849 p rsons for an average of thirty

one worker • Th median of fifteen and the standard deviation or titty-

six cue th distribution to s1t1 ly sk d by coetfici nt ot .291 . 

Irrigation qui:ment. Prior to the 195o•s v ry llttl ui nt 

w s n ed d tor the irrigation of farmland. The primary r son £or this 

w s th · typ of irrig tion then carried on by mo t t nners. Flood and 

turrow irrig tion sys s r uire lltU equip ent other than a hovel 

and perh ps d or canv s g tes to control the £lo of '\\ ter, and t hese 

re u d almost exclusively prior to t previous decade., Sine 

then. an v, increasing 8lllount of irrigation ha be n don by sprinkling 

th land r th r than allo th ter to run o r it. In 1948., bout 

half a lllon er l re sprinkler-irrig t.ed i n the ight n st t s st 

sis i ppi River. 1 Sino that ye r . the us of sprinklers in-

or ed to th .xtent t t 1n 1959. 2.817,283 er s w r irrigated olq 

or in part by rinklers. 2 

The incr ased use of sprinkler syste sis largely due to their 

sup rior ffi iency . while another reason 1s th 1nnov tion in th manu-

f ctur of sprinkl r quipment which o used it to ade from al 1n 

rath r than conv ntional ste l . :wninum 1rr1g tion pi p is mad in 

lengths t h t ean a .Uy carried by on man. coupler fittings t t can 

in talled dthout enches enabl changes to made qui r pidly. 

Thu , duG to th ligh"ness of aluminum, ono set of pi ping is capable of 

ing use ov r a lar e r a of f'arm land. Th only dra: ck to the use 

1Dougl s B. Carter , The Relation of !i-r,igat1on E£f1oi encz to the 
Pote nt of I rri ated rieult w-e 1n th Paci.fie Northwe t . 

U{li hington PhD. Thesis, 1957 , p. 55. 

2u. s. u of ~~e Census , u. s. Censu of griculturei 192t:. 
Vol • . Ill, Irrigation of Agricultural Lands, ( hington, 1962) • .2. 



of spr ler syst sis the additional cost that is e erienced by the 

£ nn r 1n the pure se of the necessary equipment.1 

42. 

and the Puget Sound area in Was ington are highly ada table to thi type 

of ir iga ion as ar th vo etable farm int e ea tern parts of these 

s tes . A. a result , th P eific ~rth st has ore t its proportion-

al s r o th rinkler irr1gat d l in the st . Tabl II s .o 

this fact quit cl arly 

fanning that is cur nt y being done. 

The bo tom portion of t s ta e s .o s , t a 

irrigation increases , t ratio of fa sin Oregon a 

farms of t1e 

e gree of rinkler 

:a hi ton to all 

The 

same ratio of total acres a soi 1 but at al s r rte . his 

woul lead to co clusion . ~ c is v rit'ie t eta 1 , t t the aver-

age size of an irrigat d f 

as a whole . How ver, the relativ, number of far ers \litchi to sprink-

ler irrigation syst sis gr ate int e tw'O st 

een state area . 

th eight-

The demand for irrigation ui ent should continue to ro a ore 

and ore land is irrigated. I ot only -dl.l h incr s in i ri able 

land bring on ore de an for sprinkler , butte in ir ct feet or a 

greater nee for water conservation will caus 

devoted to flood an furro systems to switch tote more efficient 

sprinklers. inc sprinkler i rig tion systems are ost entirely 

1 The Aluminum As ociation, _Exp=a_n_d_,i_n,A,ig...;;.;:;;;;,;;;.;;.;;;.;;...; ...... f .. or---'Al=um=i_n=. 
(Ne, York, 1962) , p . 32. 

no 



Table VIll 

Sprinkler rrigation 
In Oregon and Washington 

1959 

total Irrigated 
Farms Acres 

Sprinkler Irrig. Sprinkler Irrig . Qnl,z 
Farms A ores Fams Acres 

Oregon 17 ,724 1,384, 284 8, 954 283 • .506 7,747 2J4,0J1 

Washington 12,222 1,006,969 10;481 34:2,66.5 2,991 251 ,60; 

Totals .37 , 016 2,391.253 19 ,435 626,1 71 15,538 48S,6J4 

Totals for Eighteen stern States 

267,431 31 ,222 ,967 54,957 2;817.283 41,10J 1.959,2.59 

f, Total in 
Oreg and Wash . 14.2 7.7 15.4 22 .3 37.8 24.8 

Avg . acres 
Farm 18 states 11 6. 8 51.3 47 .7 

Avg. acres farm 
Oreg. and Wash . 64.6 .32 •. 2 31 . 4 



alumimu:i , any increase in it use uld be a boon to th local aluminum 

dustry . Aluminum coupler and pipe are easily "hipped in bulk quanti

t ies , so it iould ke little d fference whether or not the m.anuf' cturi ng 

:ere located ne r the cent r of cons ption. Thus, th v ilability or 
pr ary aluminum in th Northwest and the existence of n al ready sub

tantial market should make t he region ttr ct v to future manut cturers 

of irrigation qui pm nt. 

There is alroady a sizeabl irrigation equipment industry l ocated 1n 

Spokane , ashington , and throughout the llan tt Valley in Oregon. In 

addition to these seven, n1 of th non.ferr us found.r1e pr vio sly 

cl ssif ed s "general foundries" rigation couplers on ord rand 

add to the potential output of the rca . t loast thre foundries i n 

Portland, e ploying a total of suety persons, have been known to cast 

irrig tion couplers, so it can be seen that th actual contribution ot 

the irrig tion equipment industry to the economy of t ho orthwest i, 

diff cult to state. 1 

Many of the produc rs also m.:inufacture other products n an attempt 

to steady t he fluctuating d mand for these goods • .Amon t se is 

Eu ene , Oregon fim that e gone quite he vi1y into defense subcontrac-

ting. Another .f'irru in kane, the only Torthwest anuf ctur r of alum-

im.t.."l irr ... ation tubing, makes a large amount of con""truction siding. 

0th r manufacturers of irrigation equipment al o make i du~tr i co 1 ra , 

job-order castin0 s and parts for mobile homes . 

The arket ar as for anufaoturers of alumin irri ation qui ent 

ext nd f r beyond the Paci.fie or th,-rest . Most truck farming regions est 

1Fulkerson, luminum Fabrication in the Pacific orthwest : An 
_Ec_o_n_o_mi ....... o_su_r_v_e_y __ • __ op_. _c_i_t. • p . 25. 



of tho si sippi ·ver are potenti 1 rkets for pr odue rs i n Oregon 

and shin ton. In fact. t hree of four report ng firms co sider the 

· rthw st to be minor rk t areas. Tabl IX shows moro cl arly t t 

local anufactur rs destribute their products into other re ons :mere 

sprinkler i ri ation is possible. 
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Aluminum usag by anufacturors of irrieat on qui ent s quite 

difficult to est ~te for several reaso s. For one thing. 1n spite of 

a distinct s ilarit in their products. the manu.:f cturers 0£ 1 inum 

cou. lers v r co siderabl in the r product on toe qu • In ddition. 

nearly ·ll of t hee fi s make some oth r roduct i n order to otb out 

t 1e i h rently unsteady d and . Three producer of coupler plying to 

t e quest·o aire used 755 ,000 pound, 0 0 t a est· -t d that all five 

coupler m u.f cturers could not have used more than 1,400,000 pounds . 

a plyi g the ratios of the various forms to the total nd adj s ting 

this by th writer ' s knowledge of the individual f • s 1 thi estimate 

can divi ed into 630 ,000 pounds of al inum i ngot , 390 ,000 unds 

o castin s , 380 ,000 ound of sheet metal . In addition, one fim 

i n the region produc s inum irrigation bing nd s d ng, i s firm 

used 8 ,000 ,000 unds of alw::ti.num sheet in 19A2, but t did not upply 

sufficient onnat on to ro ko aey allocation b tween the irrigation 

equipment a d t 10 building ateriaJ .... produced. 

Six of t o seven .... a..'lu.facturers of irri ation equipment loc ted 1n 

Oregon and ~ashin to employ 287 per~ons (the eventh would not report 

its loyment) . Th avera e, thon, is forty-eight rk rs e firm , 

and the cdian of 47 .S shows that ti distribution of fi sis n arl.y 

symetrical . This stat ent can be very misleading , for t he seasonality 

of demand forces any of these firms to vary their ployments considerably. 
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Table IX 

Distribution Pattern of Four Major 
Pr ducers of Irrieation Equip ent in 

Oregon and \ ashington 

Product Distribution Usa e (lbs .) 

Enti e Unit d Sta es 
6.5 <I, east or ssi ssippi 
River 30, 000 

:ostern States 50 
Washington Midwest 4-0'1, 

Southea t 1~ 8, 000 , 000 

eene , California, a s 
Oregon lidwest, less than 

10 Pacific I ort t e t 280 , 000 

Corv llis , 'e n Ore on Jsi 
Oregon Pacific orthwest JOj 

alifornia 10~ 
Midwest 1.5~ 
East of SSif;I i p d. 10i 175, 00 

Source Perso.al co:r es o dence a interview. 

Employ. 

8.5 

50 

45 

12 
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It can b said, ho~ v r . that the orth st irri ation u1pment ' ndustry 

consist s of seven r lativel y small finns , all of which also produce some 

o her type of product. 

The future of' this industry appears fairly br·· ght as more and ore 

fa rs convert to s r· kler syst s, and the proximity to a large source 

or ra materi s caus so t ism for n Ore ron and 

ti shington. 

True cs and trailers. The Si)ec alized nntur of the prod1ct ma kes 

tho true.~ n ust•4y much . ffer nt fro:n the automobile ndustrJ. S ce 

trucks are su · p re has d wit. 3 arti l ar use in :n nd , S.:> produc-

tion technique ... aro d f cult to •. 1y to their roan factu.rc . Over t he 

pa.st · ifty years , houever , a f w typos of trucks hav be o e widely used 

due to th ir adapt bi ty to sev ral diff rent notions. Hal ot all 

truc·s i n the Unit d States toda1 of three type : nnel. p:lck-up , 

and platfom. These three t• e a e genJrall:, aosemblec. · n oir ntire

ty by the nan fact er ad h~vc 1 ttle ~peci liz d quip ent . 1 

.ost lar er tr cs lose 5t· ndardlze charact ristics sl('lrtl.y after 

they eave tho actor.r :w they ., re "' ::\pted to the uses for which they 

re purchas d. Of n. these veh cles are pure. sed fro the nllnufacturer 

.,hout a 'y and are hen ta.on to a custo:, body producer who builds 

a ~o 7 to nect the buyer ' o specifications . In add:tion , many t rucks con

sist of a tractor only, and trail rs are fitted bys ecial zed .anufac

turers . Such conditions have served to make the t cc industry o of 

relnt vely s:nall , indepond nt produces of a s.'l:lall volu.rie of equi ent. 

1vance. Industrial St 1d Policy. o • c t ., p . 191. 
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Since World r II t he American Association of State Highway Officials 

has been , orking to1 r some degre ot consi t in truck size limit-. 

ation in the various states , and th i direct e f ct o the ... e forts 

h s been the st nd rd..1.z on o t .e 1 r e f1 ci ht tru k . 1963 all 

states but one h d raised th ir load limits to over 70 ,00 pounds , and 

the high st among these is t he 73,28 oun s p ove · ~ Corgr ss as the 

maximum w 1 t n Fed ra h · ghways and le al slXte n states . 'h 

A. A.S.H.O. s st 111-ror ng or r.tandardizatio. o loa limit and liber-

al1z tion of izes and ex 1 cts continued su c ~ . 

Another tr nd in the truck indust J 

many producer • c 1 of this m e ent is~ 

c go ida ion of 

Portl d. , Or gon , 

t h t n .er d into a sal nd scrv ce cont .c ~it o. o ie majo heavy 

truck producers. Thi agreernent has:, rved top ace t.1e loc 1 i under 

nearly cornpJete nee of t he 1 rgo or a ·zation. 2 

I n the ac f c orthtie:::t the t uc:C nd stry i c. r ct rizeC1 by sev-

eral medium ized fir-ms . .o t of th· i.m_ o n e ploy more 

th n seve ty- ve ersona nd h ve co al ro t heavier 

steel, so thi i duFtry i o e of the .i t _. . portant • arkets for he me-

tal i n the rog r,. Al minu.,r. , which is • 11 s i 

trailer~ bee us of it strength a.d 1 htn ·s , m 

0 boui s and 

o popular 

in the m nu£ cture of t ese products t·rt sov nt - fi c p cen of all 

highway tra ler vans ar now produca fro~ it. 3 

1 How Bi u Should a Truck 

2nWh.ite Motor: •. • or Agility ," Forbe 

3Re ol M tal Company, op . cit. , p. 23 . 

c rs are 

A • J1 , 196J , P• 93 , 

ec. 1, 1901 , p , 19. 



no exception to this trend . Seven manufacturers of truck bodies and 

trailers used over ten million pounds of aluminum in 1962 . 

Three distinctly different types of products are pro uced by the 

seven largest truck and trailer manufactu es . hese are rue dis , 

chassis and trailers . For the purpose of ana ysis , an chassis 

have been grouped together because most oft e body anu curer also 

produce or modify chassis , while only one i'i akes bo h bo is an 

trailers . Table X sows the production characteristics of th se seven 

firms . 
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The fourth column i n this table shows a rat1er Wi e range in the 

productiVity of labor . his difference is aff ct byte gre o 

standardization of each firm's products and t he applicability of assembly 

line production techniques. 

With 5103 truck bodies using 7,800 ,000 pounds of alum n , the aver

age per truek is 13.33. Thi app ars to be indicativ o t tru average. 

for the median average us ge reported y t he five irrns is 1JOO ounds. 

Consumption of aluminum per trail r , however, is affeote som what by the 

greater volume of firm number three. '.lhe ot er two fir.ms re_po t their 

average usage to be 5000 an 3000 pounc.ls , while to avernge or t e 9 6 

unit produced by all three companies is 2407 . It snould be pointed out , 

firms six and seven mak tank trailers hich , ry natur • snould require 

more aluminum than the vans produced by th ot er irm. 

Of the 10,174. 000 pounds of aluminum used by all sev n. anufacturers 

about t wo thirds, or 6, 650,000 pounds were sheet, an t remaini g por

tion was divided between extrusions (2,72 , 000 pounds and ca tings 

(793 ,000). 
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To f\lrth r oh raoterite the truck and trailer manuf cturing industry 

of th Pacific orthw t. a nwnber or smaller firms must be added. Th s 

ar . local operators in man.v citie that produce or service trucks tor the 

transporters and farm rs in their communities.. They also include t ro slllall 

producers of alUlllinum bot and utility traU rs, and all of these sixteen 

ddit1onal firms add rely significant amount of value to that generated 

.fl'OlU the oper tions .ot the s ven firms discussed previously. The "big 

s ven• constitl1te only thirty per cent of the t nty.thr e firm classed 

s tJ"Uck and trailer ma.nuf'aoturers, but th ry employ ei bty-.tour per c nt 
. . 

o th workers in this field. A reasonable estimate of their portion 0£ 

aluminum consumption :rould be 11 ov r nine-cy per cent,. so it can be con

cluded that all truck nd .trailer manufactur rs used approxim tel3 

10,.500,000 pounds of aluminum in 1962. 

The distribution of sizes of firms in Oregon includ el v n compani s 

ploying 962 persons. The mean 1n this c is 87. but them dian is 

30. so standard deviation of 121 would ere te co ft1e1 nt ot skewn ss 

of • 471 • The situation in 'Washington is quit similar, tor twel v finru, 

employ 1449 ·mrk rs £or an verage of 121, but the median is only 37 .5. 

This distribution has a range of from thr to 900 and a standard devia

tion 0£ 243.2, so the coefficient of skelffless is a relat1 ly small .J4J. 

e total for both statee ::ts 21;/,11 -rkers u lcb er ates a ean employment 

of 104, and edian of thirty-five. and standard deViation of 1721 so 

th,, di tribut on is positively skew by a coef£ioient of .40. 

At the pr s nt tirrle the manuf cture of trucks nd trail rs mak s a 

significant contribution to tbe econo.:ny of the Pacific orthwest, and it 

app ars to increasing. In 1961. the sev n large producers manufactured 
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2936 true bodies and chassis and 924 trail rs , so the 1962 production of 

5103 bodies and cha si ad 986 trailers represents increases of 73 .si 
and 6.7 ra~pcctive • ales for 1963 shoul e ev n hig er, for 196) 

ha been said to be th b s sales y ar i the history of he truck in-

1 dustry, This, however , is not necessarily a sign of continued rosper-

it -- for tho truck ind try a hlstoriclly beh·vcd i ucn th same 

re mer us the machine tool industry. 'at i • t t a proves 

for the conslllll r of th i ustry ' pro uc , in this case the o o .:freight 

h ers, t e pmc ar e ui ent . is causes 

extr equl ont to be on in oorer ya s , an , c uently , the 

repl ce ent rate falls o ei t. Th s , t e acceler~ ion rinciple is in 

force in thi industry and causes a very Tie v rage 

life of a truck will v ry . especially ong e avi r o els . 

uver th flve ye r p rio 1 57-1961 , corume ca opera d ruck 

and tra l r r istratio i 

tent upwa d tre 

truck ales , th refore , hav 

more than the net c. 1 e in 

ccount for rel ce t sal 

th r gion consid 

so i C 

· gto av sho a consis

am rate as the national avera e. 3 New 

incre e ch ye omewhat 

tion ·, for such s to 

0 ' t, e 0 1n 

to reach far orthwest, 

fo vy rucks or r iler wil have con-

sidera 1 i luenc on the local in u~try. :e truck an trailer nu-

f cturin i dustry in th acific cort1 est , t n , is one of the principal 

ek . 1 Truck Sales till 

2vance, Indus tri Op . cit.• • 1,5,5. 

3This is s,o:m in co pi tions of data iven in O. S. 
Public Roads, Highway: Sta ti sties. Various ye rs. 

au of 
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consum rs of aluminum and. as these fi s continu to xpand this us g of 

the 111etal will so increase . Perro ance by these firms in rec nt year 

could by the right outloo for the industry in general ma•<"~ continued 

growth dist ct possibility. 

, nu pick-up coaobes. At the pres nt 

time there ar ne r tour hundred manuf oturers of ou tr ilers 1n 

the United States . Man., oft .., are small, ind 

busines i rim rily done locally. Several large · 

mark t for th larger mobile homes• however, a the top t :enty ... £i firm 

enjoy sixty er cont of the total aal , and the to ten t' va forty p r 

cent.1 Th local producers hav distinct advantage over their large 

oomp titors c use it co ts forty cent per mile to ove larg trail r 

to its s es oint. 2 Such a co petitive situation gen r lly ha dis .. 

rupti ve £feet upon the 1ndu try• nd th r 5Ul t is often decrea 1n 

op r ting ar ins and prof ts for all oper tors and bank?" ptc s of th& 

less solvent firms. This as precisely t e condition of th industry 1n 

1961 -- partly due to the incr ased popularity of th p1c -up co ch. 

• ily substitutabl for the travel trailer. the •camper is more mobile . 

1 ss expensive, and e sier to car for. Shi.pm nts in t e year 1961 tota1ed 

slightly ore than 130,000 units w eh represented a ten r c nt de ... 

or ase over the r vious year and the lowest. year's total since 1955.3 

1 orris Wlllai t, "Homes on :!heels , 11 Barron's. Fabruary 29, 1960, 

2J rrol d Lanes, "Pre .. fab, Mobile, nd Shell," rron•s. 
1963 , p . 7. 

ch 29, 

3,orris 11.ait, •Trailor Blazers," Barron•s . May 14, 1962 , p . 11. 



bU hom and travel traile~ manufacturing in Oregon and shington 

i on very small sc e. d the nine r~rms n the two state a produc-

ing thee vehicles could hardly xp oted to make more than 1400 obil 

ho ts and 4000 tr v 1 trailers. If th av rag mobil home is assumed to 

be sixty f et 1ong1 ten feet 1-rl.de , and eight fe t gh. th total ber 

of exterior square fe t, incl ding doi-rr.: but excluding the bot to wh1oh 

i usu ly m d of steel. ,·o 1720. Since o.l in is enerally used 

as an xter·or covering only, 1400 mobile homes would u e 2,408 ,000 squar 

t et of thin aluminum she t which igns .075 unds er square :foot. 

Thus, the entire consumptio of alumin is the manu.f ct e of obUe 

homes ~ the Northwest 1 only' 181 , 600 unds. 

The all r tr 1 trailers t ll much the s story. vera e di-

mension being around tw nty-fi v, feet by eight feet by sev n f t " uld 

give an outs1d-, area of 662 ~uare .fe t .. This woul mean a total of only 

fifty ou.nd of alu.'!1in in e ch trailer. and the entir annual roduct on 

ot 4000 units would con ~e only 200.000 ounds of aluminum sheet. 

Mobil ho_e d tr 1 tr iler production in th Pc fie orth · st 

is char eteriz d by ever 1 small fi~ s pro uoing the variou t .. es or 
trail rs. In th Or gon nd W shingto~ the nine fir.its using alm 

1n the manuf ctur of th se it s employ only 284 p rsons . Ot this total 

140 are employed by a. McMiMvill , Or gon branch of one o:f the industry ' s 

larger firl!ls whose he dquarters ar in R1chmo d , Indiana. The mean -

ployment of th nine firms, s of -1 ch are in shington , is thirty 

one, but the dian is only fifte n which d monstra s that the typical 

~eale o operation is quit ll. A standard d viation of 40.5 o us 

the skewne s of the di tr bu.tion to be . 407 . 
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In tho ast five years there s been a sharp incre se 1n th use of 

pick. coaches or •canper ~ as r placeme ts for travel trailers. A camper 

is nothing more than a metal box b1ch is laced in the load bed of a pick-

up . thu r Ving certain maintenanc and registration nses th t tbe 

owner of n travi 1 trailer must incur. Campers generally come in t~>o 

sizes; eit er eight or ten feet in length. The other dimen ions •dll vary 

nth the manufacturer . but on the average • pie up coaches ar a ut six 

and on -h3.lf feet high and seven feet rl.de . Some producers cov r only 

the exposed portions (th parts not protected by the sides and bottom of 

the truck d), th sheet metal, miil others cover the ntire box. If 

only the osed ortions are covered , about 225 square feet of aluminum 

would be used on the eight foot mod ls and 2.50 on the 1 rge on s. It 

ould appe r. however . that because of differ nces in them nufacturers t 

designs, the average usag per unit would be clo er to three hundred .feet. 

It is very difficult to pinpoint the number of producers of cam ers 

current operatin in the Pacific orthwest. Research by the writer 

into the four firms re rting in the 1961 Census of Oregon ufacturers 

that they make pick-up coaches found that at least two of these v ere no 

long~r in production. The mne situation exists i n shington here of 

the five producers li!','lted, one is no longer in business and another uses 

steel rather than alumin An e ti.mate wuld a.t best be rou h, but 

there are most likely s v n manufactu~ers or campers in Oregon and 

ashincton at the present titie employing about sevent -five persons , 

It would also seem reasonable that these seven firms produce thr thousand 



,campers each year . 1 Thre thouc-and coach a using thr e hundr d square 

f et of lumin sh t ch ;ould ean th t total of 900,000 square 

fe t of lU/Jlinum ar used in this production . At .075 pound pr uar 

foot , this .. ould c e 67,500 unds of' aluminWll per year . 

Thus , it app a ·th t th mobile hom industry in Oregon and hington 

is not s portant a us r of al imim a was original anticip ted. 

Est:L'!la te of the conSUl'!'lption of al n in ch of th thre oat gor

ies is a follo,s: 

:tobile homes 

Travel trailers 

Pie .. u coach s 

Total 

180,600 

200 ,000 

6? .500 
449 , 100 

Du to th ethod of tim tion, tis fi r 1s ubject to con iderable 

rror, and it uld se best to increase thee timate so ewhat due to 

dist·nct possibiliti of under at nt of usag s r unit. Th total 

al inWll cons tion i tee thre type of manuf cturin i est ated 

then. s appro · at ly 500 , 000 pounds . 

Future gro ,th i t his in ustry de d 

de"O\ loped by mor leisure t1 e ou~ th restdents of regions access-

ibl to outdoor vacation spot nd 

d lling unit . It is quit 

incr as d nod for more obile 

t at the next te y ars 1d.ll see 

consid rabl growth in the us of camper , but r obil h e and tr vel 

trail r • oarr nt y- e riencing an uph aval within the industry hould 

10ne of the l arg r manu! cturers e loys t ·anty orker and pro
duces 1500 units per y r . Productivity of l r in this cas is seventy
five units. 'uut. thi must be discounted to ccount for_. aller seals of 
plant , so the r asonable est ate of uni ts per man ,rould forty . 



t gro -J so r pidly . At any rate, tho cornparat:i v l y Sil'lall runounts or al-

umi. . •;1 used t.he ,:mu.facture of these product s will continue to make 

this 1 du 0 t ... y t b st a minor consumer of aluminum for so e t to com . 

Aircraft ancl Th air rat and missilt; industry in th 

ci.fie .' rth ,est consists primarily of a singl fi , the , eing Co1. pany 

which is t e 13rc st single mployer n r cgon rd sh ngton . ein 

manu:t cturerc:- •ilitary and commerc -1 airer ft and gu de m ss ls nd 

parts . Other manufacturers in t h tuo stats include ill . • lane and 

parts roducers in .... rett, rashington, nd Sandy, Salem, and ortland, 

Oregon . These firns and th . many .,,ervice como· ni s co sume a negligibl 

ount of al nuro, hoe er, and their total em lo .ent i les than .500 

worker . o i t co d be said that t e aircraft in u try in the Jorth ·est 

is t he eing mn~ny . 

In 19,58, 90 per c nt of ein , ... output :as sold to th Federal 

Gov rnment, but this figure ~as decre sed to 55 per cent in 1963 as a 

result of t~o factors • • ·rst. the firm 

the co orcial jet airliner m rket th thre 

u te successfully 

th 707, 720, 

and 727 • and their modifications . In a.ddi tion. t be com any h, no longer 

producing the military mbers which er so . rofitable in tb · st . 

Th final 52 ' have end liv~ d nd the 47 has not been in pro 

duct on for som t e. e company is still roducin.., .anute1nan a 

Dyn Sor 1s 11 , but t.e over -e t contrc.cts do not com re i valu 

with those o t he past d cad •1 

1teverett , Richard, " eing Counts Ye rly Lo sos in • ~eani.ngless 
Figureu, The Oregonian. August 15, 196J • • 1,5a . 
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In the commercial jet transport fi ld eing was at an advantage in 

that its initial model , the 707, was actually a modification of the KC-135 

military transport. The 47 and 52 also gav the firm valuable exper

ience with large jet airplan s, and the Seattle based organization s 

able to introduce t he first .American jet transport in 1959. This compe. 

titive position was improved by the subsequent introduction of the 720 

medium range airplane and the 727 short range jet. 1 

The shifts in the method of government contracting have not been 

helpful to eing . During World r II when the need for aircraft as 

at its peak, the Federal Government furnished all arts and materials to 

the fabricating contractors who operated on a "cost plus" basis . Follow

ing th~ war it was customary to let a contract to a single firm which 

would then develop and deliver the desired weapon system. Recently, how

ever, the Defense par ent has contracted groups of firms to jointly 

manufacture the product .2 The Dyna-soar and nut8Dlan missile contracts 

were let in this manner. eing , as manager of t he uteman project 

will receive fifteen per cent of the $25 ,000 ,000 to be spent on that sys. 

tem.3 

Serious difficulties may lie ahead tor the Boeing Company, and as a 

result the aircraft industry in the Pacific orthwest could suffer . r.r:, 

of the aluminum foundries and other fabricators are sub-contractors to 

1 
tt eing Soars head of Douglas in the Jet Race, 11 _,;,;...;;;.;,,;;..;...._,_;__, .. 

February 11, 1961, p . • 

2Mul"ray L. \-J idenbaum, "The U.S. Aircraft Industry," Financial 
.Analyst's Journal. roh-Apl"il, 1963 , p . 51. 

J 11Head Winds for eing, n Forbes. September 1, 1960, p. 14. 
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Boein6 proj cts, so any cutb c{s at the larger firm will have repercussions 

throughout the Torth st. The level of commercial tra ort manufacturin 

at the eattle lant is ot suffici nt to support the current level of 

op rations, o either ne~ contracts must be obtained, or the firm will 

forced to decrease its scaJ.o of op rations. 1 Hoe still exists t t the 

firm will be granted tho contr ct to manufacture the jet fi h r plane, 

but at pres nt this is far fro reality. 

An estimat o ... the use of aluminum by all aircraft ma facturers 1n 

the Pacific ~orthwast in 1960 as 1),100 ,000 ound ,2 while another pro

jection for 1962 states that 16, 512,000 pounds were consumed.3 The source 

ot the latter est· ate has at times been shown to be quite unreliable and 

differs fro the statement by the Company t at 13, .500,000 pounds 

re used in 19'2. If Boei consumes thirteen million pounds , it seems 

most unlikely that the e tire North1•est 1 ustry 1ould us sixteen ion. 

A more realistic estimate of alumin consumption by all aircraft manu-

facturing oper tions i Oregon ad !ashington would 14 ,000 ,000 ounds 

w ch assume that fi sot er t 

t he metal . The 1962 et 

eing use a half illion pounds of 

useful for an est at of the reak own 

of the s pes of alumin u e , o using the percenta e shown by thi 

source, th 14,000 ,000 pounds of aluminum used 

craft a ufacturers is distribut a follows: 

1~ •• p. 1.5 . 

2Fulkerson, Alumin Fabrication int e 
Economic Survey. op . cit., p . 4. 

3con.fidential source. 

1962 by orthwest air-

An 



Tu • bar extru ions (.34 ) •••••••• 4,760 ,000 

he ta plate 6oi) •••••••• ••• •• 8 ,4oO , OOO 

s·t1n s (6~) ••••••••••••••••••••••• 840 ,000 

In 1960, t rty per cent of ei 's total luminum consumption as 

used for product other than jet ai er ft, mainly mi sil •1 Th1s fact 

is pr ily due to th usau a soc1ate th t 

ect which ha ince been closed. miesil beco 

arc missile • a pro

or • portant to 
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eing , alumin consumption should taper off d e to th rela ti v ly inor 

position aluminum lays in issile fab ication. Alumin does not t -

st nd heat as w 11 a magnesium and titanium alloys, so it is not sed 

for missile skins to the d gre that it 1s in 1rplanes . Since the· e-

diate futu of eing op rations r sts th the te an ssile, 950 

of which have be n ordered to date , it is unlikely that t he firm will in

crease its aluminum consumption by any significa t amount in then t few 

years. 

lliam Allen, the presid nt of th ing Co any, has een quoted 

s sayi g , 11 Anybody ,1ho ma es prophesies about the aircraft indus ry is 

plainly touched , and the further a fellow ri to look ah a , t e crazier 

he • himself, s likely to look. "2 With this tement in · nd it s s 

rather foolish top edict t e future oft e ircraft industry in th 

orth est. At the pr sen time eing · as a su fici€ t backlog of orders 

to assure production of eight 727•s and three to four 720B's per month 

1
Fulk rso , Aluminum Fabrication in the Pacific orth st: An 

Econo c Survey:. op. cit.• p . 9. 

2Charles J . v. Murphy, "The Plane Makers Under Stress." Fortune . 
July, 1960, p . 111. 
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through 1968. 1 s· ce eac of th se pla s r aire a ut 35 1 000 un s 

Se f n ar 4.000 , 00 unds of 

s antial amounts s ould so ba used in 

0£ alumin • this assur s the 

the metal t rou h th t ar . 

the issile pro r s, ' t i. project to replace t h heavy rs , 

um ons tion by tis fi 11 cut so. e • e TFX is still 

a ssi ility s i a supersonic transport, ut eyo these t .o tho only 

other possible courso for Boein i to roduce its labo force · cut 

back its operations. Such a situation would , of course , be quite harmful 

to the orthw st· ge eral d t e eattle area i particular. 

1"Boeing Exp ct ll ro uc ion in Transport Vision for Ten 
Years," Aviation eek and Space Technol ogy. Dace ber 10, 1962, p . 40. 



CHAPTER IV 

CONCLOSIONS 

Use of Aluminum 

Manufacturers of aluminum products in Oregon and Washington used. 

6,S.,030.000 pounds of aluminum in 1962. This estimate is the total of 

all figures stated in Chapter III with t he addition of 4, 600,000 pounds 

to account for consumption not scu.ssed, The extra metal added to the 

estimate should be sufficient to show t he usage in other industries . or 
this, 2.400,000 pounds are allocated to ship and boat anut'acturing. 

This is the same :figure quoted in a 1960 estimate and s been used because 

no other i s available. It is felt that the use of aluminum in ship 'build-

ing is such t t-.at any consis tency in production should apply to aluminum 

eonswn tion. There having been no significant increase i n t he construc

tion of ships since 1960 , this 2,400,000 is assumed to approach the actual 

use. 

Another 1,000,000 pounds is allo-cated to the eleven fi sin the 

Pacific orthwest engaged in general sheet metal work. Since no replies 

were received i'ro..111 members of this industry and since producti0n techni

ques and products vary considerable, it was impossible to estimate the 

us ge of aluminum by t hese firms . The u. s. Bureau of t he Census figures 

show sheet metal foundries in Oregon and Washington using slightly less 



than 800 , 000 pounds of sheet aluminum in 19;8. 1 

Manufacturers of various types of machinery also consume a substan.

tial amount of aluminum. This is near impossi le to estinate , for al ... 

uminum is used he not as a principal material, but rather 1n a secondary 

capacity. Census eau data once again shows a ut one and two thirds 

illion poun s of aluminum in 19.58 , so lowance for a definite increase 

would place this :figure at 2 , 000 , 000 pounds in 1962 , 2 In both machinery 

and she t •o k increase of twenty .. five per cent over- 19.58 is shown as 

he assumed ad i tio to aluminum eonsum tion. It will shown subs uent.-

that this figure is actually in excess o the increase i n total alum. 

inum consumption in t l e l'ort 1 est in t he e period. 

Finally , another 200 ,000 pounds was added tote estimate to account 

fo 1 manufacturer of consU:tners durabl e products and miscellan-

eous production that is not other-wise · ncluded. Table XI shows total 

aluminum cons tion in t he Pacific Northwest as was estimated fro data 

col lected by thi writer . This consumption compares quite favorab th 

a reliable st· te of 1960 usage and shows an annual incr ase of nearly 

ive er cent over 1958. Table XII shows compari ... ons with other state

m nts of al inum consumption in Oregon and Washington and a comparison 

1th t e national ~eentages of total usa e . 

An adjustment of the ata in Table XI wills ow t at aluminum usage 

in the Paci ic •orthwest has inoreas d by 17 .1 per cent since 19.58 • 

• Census of anu.faoturers r 125§ states that 43 ,7.58 ,000 unds 

1 U. • Bureau of t he Census , ... u-=-• :-s ............ Ce.....,;n .... su--:-s~· =-o_f.,_.......,...u.,....a_c ..... tu~r-fe ..... r ... s ... : _1~2~2§~, 
£2._nsumption of Selected M t3l M 11 Shapes and Fo oo. cit., p. 99 . 

2Ibid . • p . 99. 



Table I 

Aluminum Consumption in 
Oregon and washington. 1962 

(1000 lbs . ) 

Industry Ingot, Extrusions , h et, Castings 
Bill t Tube, Rod Plate 

otal 

Foundri s 6,245 

dow 6,650 
Doors , 

thr sholds 
Architectural 

extrusions 245 
Pr -fabs 

(Total Building 

Irrigation 
equi ent 

Sheet \tbrk 

625 

1, JOO 

6 ,24.5 

13,.545 

3,940 

755 100 1,100 
64 80 56 20 

terials). •••••••~••• • ••• •••• (1S ,785) 

8,380• 
1.000 

9 ,400 
1,000 

Trucks 2,830 6,830 840 10,500 
Mobile H .es 500 ,500 
Aircraft 4,760 8,400 840 14,000 
Sh ps nd Bo t 2,400 

(Total Transportation ~uipment)., •••••••••••• (27,460) 

All Others 
13,776 17,269 

i Total 

6.1 

14.5 
1.5 

16. 1 
0.8 

21 .5 

,d:t> 
;•4 

100.0 

*A ubstanti.a.1 but unkno\m portion of this figure should be allocated 
to uilding materials . 



of aluminum mill shapes and castings ·rer consumed by manufaeturer s in 

oregen and Washington in 1958, 1 This figure does not include consump ... 

tion of ·ngot and extrusion billet , so in orde:r to make any comparison 

t he 13,?70~000 pounds of these forms must be subtracted form the 1962 

total ., Such a calculation shews that in 1962• .51,260.000 pounds of 

mill shapes an castings were used . The increase t hen becomes 17 .1 per 

cent . T us , the assumed i ncreases in she t m tal work and mac :1n ry ,. 

both ot: which were slig tly less than tv.enty ... five per cent. cannot be 

too unrealistic , but could easily be so~ewhat excessi ~. 

A Bureau of Ydnes estimate of aluminum u age in 1960 for Oregon, 

ashington. and Ida.ho s 60 ,000, 000 poun s, 2 Since v ry little a.nu

facturing is carried on in Idaho , this estilna t is quite comparable to 

the one shown in able XI . The increase in consumption over the t •ro 

year period was 11.7 :ier cent which indicates a ore repid increase in 

the use of aluminum clur g t he pa•t t~o ars th n during the throe 
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prio:r to that. However. the method of calculation of th two estimates 

differs so:mew t , and it is not unlikely that th 1960 figure is under 

stated . able XII shows a comparison of the allocations of aluminum 

usage £or the two estimates am the. 1962 allocation fort entire nation. 

Both of these estimates a.re at est 111.inimal in their tota s ·· .th cer

tain portions possibly exoeeding t he real consumption. The 1960 estimate 

seems to overstate mobile br,)m.e cons,zmptj.on oven if it does include the 

1Ibid. pp. 99 ,. 11 J . 

Fulkerson , ilW/1.inwn Fabrication in the Pacific orthwest : . An 
~yonomic Su.ry~Y.:· OR · , oit •• p. 4. 



Table XII 

AluminUm Consumption in Oregon and shington 
And Its .Allocation Among Principal Industries 

1960 and 1962 
(1000 lbs . ) 

Industry 1960 (1) 
Consump . J Total 

Transportation B:iu.ip . 
Aircraft 13, 100 22 14,000 21 • .5 
Trucks 10, 100 17 10 , 500 16. 1 
Ships 2,400 4 2.400 .3 .7 
Mobile Homes 2,400• 4 .500 0.8 
Other 2.000 -1 

Total J0 , 000 50 29 ,4-0o 1iz.T 

Building Mats . 18 , 000 .30 18,785 36.5 
General Foundries 3 ,000 5 6,245 9.6 
Irrigation and 

all others ~ 16~.o 12,600 -2.& 
Totals • b.5 ,0JO 100 . 

1962 (2) 
u.s, "' 

2.3 .4 

2.3 • .5 

~ oo . 
(1 ) Frank B. Fulkerson, Aluminum Fabrication in the Pacific 

An Economic Survey. ~Washington, 1962) , p. 4. 
orthwest; 

( 2) "Aluminum Sees Sales at New High , " Business l ek . June 29 , 1963, p. 98. 

•Included in this figure is a rather extensive mobile home industey in 
Idaho which explains t he large discrepency in the t wo years. 



Idaho manufacturers, while the 1962 estimate quite possibly has over 

stated consumption by sheet metal foundries and machinery manufacturers. 
t 

These conditions mu t be known in 'order for either of thtt statements to 

be useful. 

Conclusion 
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Each of the 1ndu tries described in Chapter III h s excellent pros

pects for future growth. However , the relative scale of operations for 

each is, at the pres nt time , so low that a very large degree of expan.. 

sion i necessary before the Pacific Northwest market for aluminum will 

be BUfficient to support additional fabrication facilities in the region. 

Industrial foundries, it was pointed out , derive their demand from 

demand for other goods . any of the foundries in the region manufacture 

aircraft and missile parts for Boeing , so if production is curtailed by 

this large firm, alumin consumption by manufacturers o sti ngs should 

fall some1 hat. It is felt, however , that this rtion of t he aluminum 

industry can and will develop more in the coming years due to t he avail

ability of raw materials in t he region. Since most cast products are 

shipped in bulk. transportation costs should not present any great prob

lems. Of course. most foundries are quite small in terms or the value 

they add to the economy, so it uld take a great increase to make alum

inum casting a major industry of the Northwest . 

The manufacture of building materials from aluminum is gro ng con

stantly, and the Northwest should be no exception. As the population of 

the area expands, new dwellings must built to house new inhabitants . 

In addition, schools and commercial buildings will add to the ne con-



struction. and each building is potential market for aluminum. The 

building terials industry is presently the second largest usen of 

aluminum in the Northwest . Ho ver, the region remains a net importer 

of conGtruction goods , so there is still considerable room for growth. 

The small investment necessary to start a business in thi field should 

continue to attract new producers . 
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It is difficult to see manufacturers of i r rigation equipment becoming 

a major art of t he 1orthwest economy. While a continued expansion of 

t he use of aluminum irrigation uipment 1s foreseen, the ability of a 

small fi to satisfy a largB number of customers and the instability of 

demand for the products should serve to min ize the expansion in this 

area . The region is pres ntly a net exporter of aluminum irrigation 

equipment , so it does not se likely that a large degree of expsnsion 

will take place. 

The truck and trailer industry should continue to ply an important 

part i n the economy of t he Pacific orth st., Ho ev r, t he substantial 

investment necessary to begin operations in this type of production should 

keep new firms from initiating large scale manufacture. Thus. the expan

sion should co e through the firms already 1n existence a s they continue 

to grow arld increase their annual sales. 

Mobile homes are somewhat of a problem. This industry wa insuffi

ciently analyzed to make any sort of prediction as to the immediate 

future . This industry is made up of many small , marginal producers , which 

should continue to be t he case a de nd for mobile homes, trailers and 

campers increases . However, it is impossible to say whether enough 

units will be anufactured i n t he .r ·on to satisfy t he local de and, 
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and whether the region will continue to consume products ade in Galifornia . 

Aircraft was shown to be in a state of transition with a distinct 

possibility of a forced cutback in production. If this is the case , the 

aluminum industry in the Pacific orthwest d.11 suffer greatly. At any 

rate, it seems very unlikely that any new firms will develop i n this re

gion in either Oregon or Washington. The center of the industry being 

in California and the climate of the Northwest not 11 suit d to the re

qui~ements of the industry, it is doubtful th t any large ircra£t and 

missile manufacturers will choose to locate here. 

Thus, t he outlook for a continuing increase in aluminum consumption 

by Pacific orth st industries i s quite favorabl, but it should be 

remembered t hat very little alumin is actually being us d. The 

65, 0JO, OOO pounds of aluminum used as raw materials by Oregon and 

W shington manu.f'acturers in 1962 represents only 1.2 per cent ot t he nearly 

six billio pounds produced i n the year. 1 

To further illustrate t he r elative consumption of the region, all 

of t he aluminum used in the orth st in 1962 could have been reduced by 

one half of the annual capacity of t he smallest reduction mill in the 

area .2 

Table llII shows comparative data on alwninum production and con

sumption i n the t wo state area inoe the end of World War II . It is 

It is easily seen from this table ar.d from the accompanying figure that 

the anount of a uminum consumed in Oregon and shington does not begin 

1 "Aluminum Sees Sales at Ne High," Business Week. June 29 . 1963, p . 98. 

2The Reynolds etals Company operation in I.Dngview, ashi ngton , has an 
annual capacity of 60, 500 tons , so the 32 ,515 tons used by North est manu
facturers is only slightly more than .50~ of the possible production of this 
mill. 
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to compare t h t he amount produced here. Although data are not strictly 

comparable,1 considerable increase i n t he amount of aluminum used by mi

facturers in t he Pacific Northwest in the pasts venteen years. 

The data for aluminum fabrication (labeled "Processed Beyond the 

Ingot Stagett)in Table XIII ere determined by t he combination of figures 

from several different sources. Figures for 1961 and 1962 were given 

in the .April ll, 1963 release of t he Bonnevill e Power Administration News ., 

while th 1947 and 1954 figur s came from t he respective Censuses of 

Manufacturers . A spokesman representing the Northwest aluminum industry 

stated t hat i n the eleven year period 19,52-1962, 2,200,000 tons or alum

inum were fabricated in t he are •2 The average annual increase between 

1954 and 1961 was computed to be 9,800 tons, and t hi s figure was used to 

compile the data shown in t he table for the years 1955-1960. The remain ... 

1ng J14,JOO tons were then ually allocated to 19.52 am 1953. 

The outlook is for continuing increases in t he indu trial use of 

this mater ial, but since 1962 consumption was only 6. 4 per cent of the 

1F1gures for 1947 show only the consumption of mil l shapes and forms 
and do not include ingot, ex~usion billet and castings. Data for 19.54 
and 19,58 neglect ingot and billet but include cas1ings. In 1962,. castings 
represented 3'1, of all aluroinum consumed and ingot and extrusion billet 
represented 21 i . Thus , in ord r to make t he data given in Table XIII 
more comparable t he 1947 figure was increased by 24',, and t he 19.54 and 
1958 figures were increased by 21% Original data taken from the u. s . 

reau of t he Census, Census of Manufacturers for the respective years 
ere (in t housands of tons): 

1947 ,5. 6 
19.54 16.? 
19,58 26.5 

2Personal Correspondence 



Year 

1946 
1947 
1948 
1949 
19.SO 

', 1951 
.· 19.52 

1953 
1954 
19.55 
1956 
19Sl 
1958 
19.59 
1960 
1961 
1962 

Sources : 

Table XIII 

Production and Consumption of Aluminum 
in Oregon and Washington , 19 .., 1962 

(1000 tons) 

Primary Production Processed yond Consumption 
Ingot Stage 

148 . o 
26.5. 0 112. 4 6.9 
295 ,. 0 
311 . 4 
343.0 
J64. 1 
350.0 157 • 1 
480 11 8 1.57 . 2 
512 .0 171 • .5 20 . 2 
531.7 181 . J 
.562 . 1 191.1 
527 .9 200 .9 
422 .4 210.7 26.5 
47J .8 220 • .5 
470 •. 6 230.3 JO , O 
4.57 .6 ZIKJ •. 4 
506.2 2J9 , 0 32.5 

Aluminum Company of America , Personal Correspondence. 

nneville Power Administration. Personal Correspondence. 

Frank B, Fulkerson, Aluminum Fabrication in the Pacific 
Nor t hwest i An Economic S'urVfll • ( r. shington, 19625, p. 4 , 

u. s. reau of t he Census , census of nufaeturers : 1947 , 
( r.as ington, 1950), P• 1 ... 2Ii5. 

u. s. Bureau of th Census., Census of ~anufactu.rers t 19,54 •. 
( shington , 19.57) , P• 210--49 . 

U. s. Bureau of t he Census , Census of Manufacturers : 1958. 
(W'ashington , 1961) , P• 7--64, 7-65. 

u. s. Department of the Interior , BonneVille Power News . 
April 11, 196J , p. 2. 
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Aluminum 
(1000 tons) 
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aluminum produced in the Northwest and slightly more than 10 per cent 

of all aluminWll processed beyond the ingot stage. 1 1t appears the exist.. 

ing facilities should be more than suff'eient to s rv the local arket 

for quite some time. The intervals for which the consu.nDt1on figures in 

Table XIII are given show average increases as follows: 

1947-19.54 

1954-19.58 

19.58-1960 

1960 .. 1962 

1,900 tons per year 

1,600 tons er year 

1.7.50 tons per year 

1.250 tons per year 

Due to the heterogeneity of the methods of data collection, t would not 

be statint1call.y possible to calculate an average incroase per year, but 

it does seem likely that an annt1a.l increase of 1,.500 tons would not over

state the true condition. t this rate. it would take ore than 130 

years for aluminum. consumption to catch up with the product on of fabri

cated shapes . 

Di cussion in Chapter III s tad that the average e ploy:nent or 

industrial irns usin aluminum as a ~aw material was forty-one. This 

fact, more than any othor, appeArs to be the principal r son for consum 

tion of t he metal to lag so far behind its production. Expansion of in

dustrial activity i n the t wo state area and an increased scale of opera-

tions 1ould provide the impetus that would make 

fabrication operations a necessity. 

ansion of aluminum 

The only ossi.ble conclusion that this study can reach s th t 

aluminum product manufacturi in Oregon and mshington is not sufficient 

10n1y the figures in T ble XI shot t he total for abricated 
shapes a.rd forms were used in this calculation. 
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to warrant more investm nt by Major uminum producers at the present time . 

Considerable growth in existine industri sis neces:;ary before new plants 

can be co sid red for this r aso. The region is hi hly de ndent on two 

major areas of aluminum fabrication, buildine materials and transportation 

equ pment, for the bulk of the alumin consumption. In 1962 these two 

industries consumec 80 .. 6 per cent of all aluminun i.'1 tt Northw st , while 

then tional consumption by them waG only 46.9 er t . Thus , the Pacific 

Northwest is rela vely undeveloped in ar as of .. uminum fabrication that 

use over fifty per cent of all aluminum produc d in t h nite tates . 1 

One possibility for expansion dos r ain , tit 1s out of the realm 

of this thesi . That 1 , to locate fabric tion lls the rth st to 

serve t he lar e California mar et. At least on major roducer is consid

o~ing suoh a &t pat the present time, but hether it will provo profitable 

i"' questionable . A ovo such as this would b in keepi. th one of the 

ourrent trends in the aluminum industry •• t he construction of in grated 

produotion facilities. Alre dy t wo 00.11 lexes of roduction a, f b ication 

operations exist in the to tate re • the ntwood-.ead ope tions ot 

t e Kaiser Aluminum and Ch 1ca.l Corporation neur Spokane " 'ashi on and 

the V: couver wor s of the Aluminum Comp..:rry of America. In recent years 

venswood, ·est Virginia , Alcoa , enness$e , and Listerhill, Ala a have 

been the sites of expansion of more tha.n on typ of aluminum. p r a tion, 

so 1 t s ms entirely ssible that the Cali ornia de111a.1ld might be served 

tro f brication plants located in conjunction with pr sent reduction fa-

cilities . ether the initial costs of ins lling a lant to oerve the 

1T ble XII. 



California markets would offset the greater transportation eosts t . t 

t~-ould be incurred, i s not kn1.rwn , but it doea remain a fact t hat acy fab.. 

r1cation pJ. nt expl.lllsion will have to be generated by oome force other 

than the e:xisting market in the Pao fie North'{,,,10st . 
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APPENDIX 

THE COEFFICIENT OF SKEWNESS 

1be principal tool of analysis used in this study is the frequency 

distribution. A frequency distribution is nothing more than a list of 

the values of some variate occurring 1n some collection of data . In 

this case the distribution is of numbers of workers employed by each 

member of a group of firms . Ea.ch firm is n observation and its value 

is its number of employees . 

A frequency distribution can take practically any shape , but the 

most commonly known is t he normal distribution in which all data 1s 
-

evenly dispersed around the arit hmetic average (the mean), which is 

identical wit h the median (that value which is greater t han half of 

the observations and less than the other half) and t he mode (the value 

occurring most often i n t he distribution). en th distribution is 

not normal these three measures will differ from each other. 

The standard deviation is another important characteristic of a 

distribution. This is t he measure of t he dispersion around the mean , 

and it can be proven t tat in the normal distribution sixty-eight per 

cent of t he data will fall within one standard deViation to either side 

of t he mean , ninety-five per cent will f 11 t en two deViations and 

nearly one hundred per cent will fall within three standard d viations 

to either side of the mean. 



Whenever the mean , median, and mode differ fro111 each other the dis

tribution is said to be "skewed" . The mode will always occur at the 

peak (most co on obser?ation) of th distribution, so t he skewness ot 

t he distribution must be m asur d by the difference between t he mean and 

the median. When the mean is greater than the median , the distribution 

will be ske d to the right or •positively ske~ d" which means that the 

extreme observations are to the positive side of them an. In a distri-

. bution skewed to the left (negatively ske ed) t he mean is less than the 

median, and the extrem values are to the negative side of the mean.1 

Since most of the distributions show in this study are very ske ied, 

another tool s been u ed to show th degree of skewness in order that 

the actual characteristics of each distribution can be seen. The 

"coefficient of skewness" 1s calculated by dividing the difference be

tween the median and t he mode by t e standard deviation. Thu , this num

ber actually show then ber of standard deviations w .ch separate the 

median and the mean. The coefficient will be positive if the distribu

tion s positively skewed and negative if the distribution is negatively 

skewed. As the coefficient approaches one of either magnit , the di s

tribution · 11 beco111e more skewed . 2 

By measuring the difference betl. en the mean and median in terms 
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of the standard deviation of the distribution, the coefficient of skewness 

1For a more comprehensive explanation of these statistical tools 
and terms see Ernest Hurnow, Gerald J. Glass r , and Fred riek R. Ottman, 
Statistics for Bu iness Decision . (Homewood, Ill., 1959) , c pters to 
and three. 

2Frederiok • Ekeblad, The Statistical Method in Bus ne s . 
(New York, 1962) • P • 251. 



acquires one inherent weakness . The degree of skewness is dependent 

on the size of the standard deviation and is only relative to this base. 

Because of this, two distributions with different sta dard d viations 

cannot be compared without some lmowledge o t he data within t e and 

the dispersion of this data around the mean. However. this measure of 

a distribution's normality does meet certain other prerequisites which 

make it as useful as any other met10d of showing skewness. It 1s a pure 

number independent of the values in the distribution and has a value or 
zero when the distribution is symetrical . In addition , it makes use of 

a meaningful measure of sc~le (the standard deviation) so t hat skewness 

can be related to something. 1 Thus , since all distributions discussed 

in the text show the same thing, sizes of firms. it seems acceptable to 

use this method or computing the coaffi ient of sketmess in spite of the 

fact that the standard deviations of the various distributions differ . 
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