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CHAPTER I 

INTRODUCTION 

Purpose of the Study 

The purpose of this study is to determine the importance of the 

cottonseed oil industry of Lubbock, Texas, and the factors that influ

enced its location. In order to achieve this purpose, it was necessary 

to undertfUte a four-fold objective: (l) to thoroughly examine secondary 

sources of information, such as books, periodicals, and other written 

material, and f^om this information establish the functional operations 

of a cottonseed oil mill and show how Lubbock's cottonseed oil mills fit 

into the national cottonseed oil industry; (2) to thoroughly examine 

secondary sources of information and from this information determine the 

important factors to be considered In locating a plant; (3) to secure 

Information concerning the location factors that Influenced t^e three 

cottonseed oil mills to locate in Lubbock; (U) to summarize the collected 

information and draw conclusions from the findings. 

Importance of the Study 

©le location of an industrial plant in a particular area can be of 

great Importance to the profitability of that plant. If the optimum eco

nomic location is chosen for a plant, the profitability of the plant at 

this location may be much better than the profitability of the same plant 

at another location. 

©lere are many location factors that influence the choice of opti

mum location site, ©le Influence of these factors begins with the sources 



of raw materials and does not end until the finished product is finally 

in the hands of the consumer. If the optimum site is to be picked for 

the location of an Industrial plant, effects of all of the factors that 

will influence the operation of this plant must be carefully wei^^ed. A 

plant of an Industry that uses low unit-value, weight-losing, or highly 

perishable materials tends to be drawn to the sources of these materials. 

Charges for long-distance transportation of low unit-value materials may 

add an important percentage to the total cost of the materials, and 

transportation of wei^t-losing materials is wasteful because of the 

transport charges paid on the materials that become waste or scrap during 

processing. Perishable materials usually have high freight rates because 

of the costs of pz^tectlon during transport. On the other hand. If an 

industry adds or increases perishability or some other characteristic 

that increases freight rates for the finished goods, Its plants are 

likely to be located near the markets for the product. 

Cottonseed oil has become a very useful product in our evezyday 

life. It is used in products such as shortening, food spreads, and salad 

oils. Furthermore, in the production of cottonseed oil other cottonseed 

products are derived. These other products have such uses as feeds for 

livestock and materials for making fabrics. 

Because the cottonseed oil Industry has become an Integral part of 

the economy of Lubbock, it is worthwhile in studying the economy of the 

area to examine the Lubbock cottonseed oil Industry and the factors that 

Influenced its location. This study vill attempt to determine whether or 

^ Franklin E. Folts, Introduction to Industrial Management (New 
York: McOraw-Hlll Book Company, Inc., 19>^9), p. 287. 



not location factors were properly considered in the location of the 

cottonseed oil mill plants In Lubbock. 

Methods of Research 

Both primary data cuod secondary data were used in this study. 

Secondary data were taken from publications in the Texas Technological 

College Library auad materials published by the Texas Cottonseed Crushers' 

Association and the National Cottonseed Products Association. Reference 

is made to secondary material in all chapters of this study. The initial 

background material in Chapter II was taken from sources published by the 

Texas Cottonseed Crushers' Association, the National Cottonseed Products 

Association, and the Cotton Research Coimnittee of Texas. Other sources 

for Chapter II were books in the Texas Technological College Library and 

information from managers of the Lubbock cottonseed oil mills and from 

Lubbock's traffic manager, Robert B. Reedy. The location factors dis

cussed in Chapter III were derived from plant location studies written by 

such men as R. C. Estall, Edward W. Smykay, Leonard C. Yaseen, Haro2jd T. 

Amrine, Arthur P. Anderson, Edgar M. Hoover, Franklin G. Moore, emd 

William B* Cornell. 

The primary data was secured by visitations and personal Interviews 

with executives of the three cottonseed oil mills in Lubbock, ©le three 

cottonseed oil mills in Lubbock are: Lubbock Cotton Oil Company, Plains 

Co-op Oil Mill, and Paymaster Oil Mill Company. Chapter IV describes 

effects of the fcu:tors that Influenced the location of Lubbock's cotton

seed oil mills. Information concerning these effects was obtained from 

personal interviews with executives of the three cottonseed oil mills. 

©lese executives are: Morris McElrath, Lubbock Cottonseed Oil Company; 



R. B. Davis, Plains Co-op Oil Mill; and R. W. Grisham, Paymaster Oil 

Mill Company. Also, in Chapter IV, the information derived from the 

executives of the cottonseed oil mills on how specific location factors 

influenced the location of Lubbock's cottonseed oil plants is related to 

facts about Lubbock shown in a survey of industrial Lubbock published in 

1958 by Cresap, McCormick, and Pagent, Management Consultants. Chapter 

V reviews and susimarlzes presentations of the previous chapters and 

states conclusions from this information. 



CHAPTER II 

THE COTTONSEED OIL INDUSTRY 

Cottonseed and its Products 

©le first cotton planted and harvested was grown for its fiber. 

The seed and all other products of the cotton plant were discarded or 

' burned. It was^later discovered that cottonseed Mere useful as a ferti-

lizer. ©lis was the first step in establishing cottonseed as an impor-

t«mt product of the cotton plant. Later developments created new uses 

for the cottonseed. These new uses were in the feeding of livestock and 

in food products for human consumption, ©lese new developments brought 

about the need for the extraction of oil and meats from the cottonseed. 

With the development of new machinery and equipment, it became eco

nomical to extract the oil from the cottonseed. In connection with this 

extraction process, other products came into being. These cottonseed 

products will be discussed after the steps in processing are briefly 

outlined. 

After the cottonseed reaches the mill it must be cleaned. 

Revolving screens, shaker screens, and pneumatic equipment are used in 

cleaning the cottonseed. After the seed have been cleaned, they are 

delinted. The delinting machines, using a series of circular saws, 

remove all of the short fibers or fUzz, which are called linters. The 

^ Texas Cottonseed Crushers' Association, Cotton, '©le World's 
Greatest Crop" (Dallas, Texas: Texas Cottonseed Crushers' Association, 
1952), P- t>. 



linters are brushed or blown off of the saws, and then are collected and 

pressed into bales.^ 

©le next step in processing the cottonseed is the separation of the 

hulls from the kernels or meats of the seeds. The hulls are cut by a 

series of knives which loosen them frcan the meats. After the hulls are 

cut, the seeds are sent through a series of beaters, shakers, and separa

tors, ©lis process separates the loosened hulls from the meats, ©le 

hulls are then seu:ked or shipped by bulk to be used as feed for live

stock, and the meats are ready for the extraction process.^ 

The extraction of oil from the meats can be carried out by three 

different methods. They are: the hydraulic press method, the screw 

press method, and the solvent extraction method. The hydraulic press 

method is a mechanical method of extracting the oil from the meats. In 

the hydraulic press metiiod, the meats are first passed through a series 

of heavy cast iron rollers, arranged in a vertical line and revolving at 

a high speed. As the meats pass -Uirou^ the rollers, they are reduced to 

thin flakes. These flakes are cooked for about two hours under controlled 

moisture and temperature conditions. The cooked meats are then molded, 

compressed into a cake, and wrapped in press cloth, ©len they are placed 

in a press where the oil is forced out* A solid product known as cake is 

left in the press. The press cloth is removed from the cake, and the 

cake is then broken into smaller units. The broken cake may be sold in 

^ National Cottonseed Products Association, Cottonseed and its 
Products (Memphis, Tennessee: National Cottonseed Products Association, 
Inc., 1962), p. 9. 

^ Ibid., p. 9. 
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this form, ground into meal, or processed into pellets, to be used in 

flour for bread, cake, and crackers, or In feed for livestock.^ 

©le screw press method of extraction, like the hydraulic press 

method, is a mechanical method. However, unlike the hydraulic press 

method which is a batch method, the screw press method is a continuous 

process method. In the screw press method, the meats are rolled and 

cooked by the same process that is used in the hydraulic press method. 

After the meats have been cooked they are passed through the screw press, 

which is a horizontal steel barrel that has a screw revolving in it. The 

screw press opez*ate8 like a meat grinder, ©le small meat flakes enter 

the barrel and are pressed by the revolving screw. Oil is forced out and 

n m s into a receiving chamber below the screw press, ©le cake leaves the 

screw press from the opposite end that it entered and is ground into 

meal.^ 

©le solvent extraction process is a chemical method of extracting 

the oil from the cottonseed. In the solvent process, the meats are usu

ally cooked and then sent through the rollers, ©le flakes of cooked 

meats are then treated with a chemical solvent, ©le solvent mixes with 

the oil, and, together, they leave the flakes of meats. The mixture of 

oil and solvent is then sent through a series of evaporators and stills 

to remove all of the solvent from the oil. ©le extx*acted flakes are then 

ground into meal.^ 

^ Ibid., p. 10. 

5 Ibid., p. 10. 

^ Ibid., pp. 10-11. 
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The pvevioua dliscussion has dealt with the actual proeeasing of the 

eottonseed. The foUoving discussion will deal with the products of cot

tonseed and hov these products can be used. 

As has been previously stated, there are four primary producta 

produced by the eottonseed oil mills. They are: oil, cake or meal, 

bulla, and lintera. Cottonseed oil accoimts for about 55 per cent of the 

total value for all four producta.^ Table 1 shows the total production 

TABLE 1 

UNITED STATES PRODUCTION Of COTTONSEED CRUSHED 
AND CRUSK COTTOl^EED FRODUCTSA 

Crop 

xvnx̂  

19''̂ 9-50 
1950-51 
1951-52 
1952-53 
1953-5^ 
195^-55 
1955-56 
1956-57 
1957-58 
1958-59 
1959-60 
1960.61 
1961-62 
1962-63^ 

Cottonseed 
Crushed 
(tons) 

5,602,302 
3,723,171 
5|^^75,288 
5,562,706 
6,255,9>^6 
3,^hl,23k 
5,567,795 
^,958*503 
k,2k6,6kO 
^,J^39,l6o 
5,%91,173 
5,i^00,000 
5,538,902 
5,Vl6,200 

Crude Oil 
(1,000 lbs.) 

1,837,615 
1,196,893 
1,750,783 
1,825,'m 
2,073,981 
1,735,273 
l,89^,iH8 
1,685,262 
1,^37,631 
1,517,765 
l,86l,i^73 
1,825,000 
l,865,6*^4 
1,824,200 

Cottonseed Products 

Cake and 
Meal 
(tons) 

2,5^,90*^ 
1,668,899 
2,5^,954 
2,672,k20 
2,960,618 
2,460,777 
2,630,562 
2,390,324 
1,957,957 
2,060,825 
2,547,277 
2,500,000 
2,505,890 
2,450,400 

Hulls 
(tons) 

1,331,869 
856,961 

1,234,462 
1,198,759 
1,387,580 
1,138,995 
l,2»^9,078 
1,073,125 

966,301 
1,028,600 
1,257,325 
1,225,000 
1,324,782 
1,295,400 

Linters 
(Running 
Bales) 

1,693,420 
1,225,959 
1,747,633 
1,776,645 
1,984,086 
1,681,602 
1,687,571 
1,498,551 
1,245,815 
1,335,160 
1,652,310 
1,604,750 
1,627,147 
1,591,100 

* Cotton Iconoaic Research, Texas Cottonseed and Cottonseed Prod
ucts (Austin, Texas, The Cotton Research Committee of Texas, 19^3), P- 27. 

^ Preliminary and eatlmated. 

'̂  Ibid*, p. l4. 
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of cottonseed crushed and the totals of crude cottonseed products in the 

United States for each year from I949-50 to 1962-63. 

Table 1 shows that the number of tons of cottonseed crushed in I963 

in the United States was slightly less than the number of tons crushed in 

1949» Investigation of 'Dable 1 reveals that total tonnages for each of 

the four major products that are derived firom cottonseed were down from 

1949 to 1963. Therefore, Information from Table 1 Indicates that cotton

seed processing in the United States has declined sli^itly over the last 

14 yeai«, al-ttiough cotton production In the United States over the same 

period rose 43 per cent. ©lerefore, more cottonseed are being used for 

other uses now than in 1949 and the total demand for cottonseed products, 

produced by the cottonseed oil industry, has not Increased since 1949. 

More than 90 per cent of the cottonseed oil produced is used in the 

food industry. Cottonseed oil is used in such foods as salad oil, cooking 

oil, mayonnaise, salad dressing, shortening, margarine, mellorlne, and 

packing oil. In all of these uses, cottonseed oil must meet stiff compe

tition. Cottonseed oil must coapete with lard and soybean oil in the 

shortening industry and with butter in the area of spreads for foods.^ 

©ible 2 shows the utilization of cottonseed oil fipom 1931 to I962 in the 

United States. 

Table 2 Indicates that the largest market growth for cottonseed oil 

products from I93I to I96I has been in the area of salad, cooking, and 

Q 

Harry Hansen (ed.). The World Almanac, I963 (New York: New York 
World Telegram, I963), p. 69I. 

° A. B. Cox, The Cottonseed Crushing Industry of Texas in Its 
NatiCTml Setting (Austin: Cotton Research Committee of Texas, 1949), 
pp. 85-88. 
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Other oils. A large amount of cottonseed oil was used in the margarine 

industry during the late forties, but since 1949 this use has declined 

considerably. Bie use of cottonseed oil in the shortening Industry has 

also shoim a steady decline since 1938. The non-food uses emd total 

domestic disappearances of cottonseed oil have remained about the same 

over the past 30 years. 

The portion of cottonseed oil that does not go into foods is 

called "foots.' These foots are used in producing such goods as soap, 

explosives, pharmaceuticals, cosmetics, rubber, plastic, insecticides, 

fungicides, and waterproofing material.^^ With new developments in sci

ence it is expected that this particular area of use of cottonseed oil 

products will expeuad greatly. 

©le cottonseed cake and meal, which is produced last in the oil 

extraction process, is the second most valuable product of the cotton-

seed ii^ustry. Cake and meal are used in such products as flour, ani

mal feeds, and fertiliser. The flour, made from cottonseed, is used in 

bread, cake, and crackers, ©le different animals that are fed cotton

seed cake and meal are cattle, sheep, horses, mules, poultry, and hogs.^ 

Cottonseed hulls are used in feed for livestock, fertilizers, syn

thetic rubber, and plastics. They are the least valuable of the four 

main products obtained from cottonseed. In many areas cottonseed hulls 

^^ National Cottonseed Products Association, op. cit., pp. 12-13 

^^ Ibid., p. 16. 

^ Ibid., pp. 12-13. 

^3 Ibid., p. 16. 
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are sold for rou^iage at a price lower than that of hay.^^ 

Linters, l^e short fibers removed from the cottonseed, have many 

uses. These uses are: pulp, absorbent cotton medical supplies, yams, 

and felts, ©le pulp is used to make tire cords, air hoses, industrial 

fabrics, cellophane food packaging materials, plastics, lacquers, cloth

ing, automotive parts, electrical equipment, toiletware, pencils, and 

writing paper* The yams are used to make mops and rugs, ©le felts are 

used to make upholstery, cushions, comforts, and mattresses.^5 

It Is evident that cottonseed have many emd varied uses. Scien

tific and technological developswnts have Increased both the value emd 

usability of cottonseed and cottonseed products. The future for the 

cottonseed industry appeeors good because of the prosperity of American 

agriculture and the new developments of our time. 

Lubbock*e Cottonseed Oil Industry 

©le first section of this chapter has dealt wildi the overall opera

tions of the cottonseed oil Industry In the United States. Attention 

will now be directed to the cottonseed oil industry in Texas and in 

lubbock. Table 3 shows the per cent of the national production of cot-

tonaeed crushed In Texas and the per cent of cottonseed products that 

came from Texas mills each year from 1949 to 1962. 

Texas cottonseed mills have accounted for a large percentage of the 

national production of cottonseed since 1949• Texas ewcounted for 38.89 

Barry Bates Brown and Jacob Asdown Ware, Cotton (New York: 
McOraw H i U Book Cooqpaqy, Inc., 1958), p. 552. 

^̂  Rational Cottonseed Products Association, op. cit., p. 12. 
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TABLE 3 

TEXAS' PERCENT OF THE NATIONAL PRODUCTION OF COTTONSEED 
CRUSHED AND THE PERCENT OF COTTONSEED 

PRODUCTS m(M TEXAS MILLS^ 

Crop 
Year 

1949-50 
1950-51 
1951-52 
1952.53 
1953-54 
1954-55 
1955-56 
1956-57 
1957-58 
1958-59 
1959-60 
1960-61 
1961-62 

Average 

Cottonseed 
Crushed 

34.15 
32.11 
27.50 
27.25 
27.71 
30.26 
27.41 
28.08 
34.89 
38.89 
31.99 
32.15 
34.20 

31.28 

Crude 
Oi l 

33.00 
32.26 
27.95 
27.55 
27.64 
31.21 
27.48 
28.60 
34.14 
38.55 
31.84 
32.20 
32.88 

31.18 

Cake and 
Meal 

35.82 
33.49 
28.38 
27.41 
27.52 
29.51 
26.60 
27.41 
34.42 
39.31 
31.52 
31.06 
32.52 

31.15 

Hulls 

33.92 
33.27 
27.90 
29.41 
28.74 
30.50 
29.37 
30.94 
38.83 
42.57 
35.55 
37.45 
39.32 

33.67 

L in t e r s 

31.35 
28.79 
25.51 
24.11 
25.17 
26.28 
24.70 
26.95 
32.21 
36.03 
29.32 
29.53 
31.17 

28.59 

^ Cotton Economic Reseai^h, op. cit., p. 29« 

per cent of the national production of cottonseed in the crop year of 

1958-59, Since 1949, Texas has averaged 31.28 per cent of the national 

production of cottonseed. Texas has averaged 3I.I8 per cent of the 

crude oil, 31.15 per cent of the cake and meal, 33.67 per cent of the 

hulls, and 28.59 per cent of the linters produced from the cottonseed 

since 1949. Therefore, it is safe to say that Texas plays a very large 

part in the national production of cottonseed products. 

Table 4 shows how important Texas* cottonseed production is in 

comparison with production In other states. It shows the total produc

tion of cottonseed in thousands of tons for principal producing states 
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in the United States ftrom 1951 through I962. The leading states in 

cottonseed production, in order, in I962 were: Texas, California, 

Mississippi, Arkansas, Arisona, Alabama, Tennessee, Georgia, Louisiana, 

South Carolina, C&lahcmia, «uid North Carolina. 

Texas has produced more cottonseed than any other state in the 

l|:iion every year since 1951* In 1962, Texas produced 2,051,000 tons of 

cottonseed, ©lis was almost three times more than the second cottonseed 

producing state, vhich was California. Texas also produced more cotton

seed than the total cottonseed production for the next three states. 

Any way you want to measure cottonseed production, Texas plays the 

leading role in the national cottonseed industry. 

Lubbock's cottonseed oil Industry plays a very important role In 

the Texas cottonseed oil picture. The three Lubbock cottonseed oil 

plants processed approximately 625,000 tons of cottonseed in 1962.*^ 

From this 625,000 tons, there were approximately^06,250 tons of oil,) 

288,860 tons of mealy 165,630 tons of hulls, 46,830 tons of linters and 

17,380 tons of waste• These figures Indicate that Lubbock's cottonseed 

oil mills accounted for approximately 30 per cent of the total cruah in 

Ttexas euid over 10 per cent of all the cottonseed processed in the United 

States in 1962. ©lis is very indicative of the Importance of Lubbock's 

cottonseed oil industry.) 

^ This figure is an estimated one, based on information collected 
from managers of the Lubbock cottonaeed oil mills and Lubbock's traffic 
manager, Robert Reedy. It is impractical to have the exact total 
because competition between the three mills prevents their management 
from giving the exact totals for specific periods. 



CHAPlHa III 

IMPORTANT PLANT LOCATION FACTORS 

Purpose of this Chapter 

In determining the optimum location for a plant, many factors are 

Involved* All of these factors should be carefully considered in 

choosing the location site. The purpose of this chapter is to summa

rise the influences of location factors which are important in locating 

any plant. In Chapter IV, these Important plant location factors will 

be related to Lubbock's cottonseed oil industry. 

Nearness to Raw Materials 

©le location of a plant with respect to sources of its raw mate

rials supply depends upon many factors. One of the most important of 

these factors is the weight-losing or bulk-losing characteristics of the 

raw materials. If the raw material loses greatly in weli^t or bulk 

during the processes performed at the plant, the plant will be attracted 

to the point of raw material production. This proximity to the raw 

materials source eliminates the transport costs on vaste matter of the 

raw materials. Industries that draw their materials directly f̂ rom 

extractive type sources are ones that usually utilize weight-losing or 

bulk-losing materials, and these Industries are strongly attracted to 

the sources of raw materials. 

^ R. C. Bstall and R. 0. Buchanan, Industrial Activity and 
Economic Geography (London: Hutchinson University Library, 1962), 
pp. 24-26. 

17 
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Another factor vhieh Influences an industry in locating plants 

near the supply of raw materials is the perishability of the materials. 

When a raw material is very perishable, the plant processing this mate

rial must be near the source. Perishable materials usually cannot be 

econamlcally shipped long distances, because of the addition of the pro

tection costs to the transportation rates; therefore, the plants that 

process these materials must not be too far removed from the sources of 

materials. Usually a plant that processes perishable materials converts 

them to a less perishable form* Such industries as fruit and vegetable 

canneries and milk processing plants are located near the sources of raw 

materials. The effects of this factor of perishability has been offset 

to some extent by technological improvements in transportation facili

ties; for example, railrocid cars and trucks with refrigeration facili

ties. ̂  

In discussing the influence of raw materials on the location of 

Industries, the two most important factors have been discussed; the 

weight-losing and bulk-losing characteristics of the raw materials cuid 

the perishability of the raw materials, ©lere are also other factors 

that influence the effects of raw materials on the location of an indus

try, ©le value of raw materials per ton is important from a transporta

tion cost standpoint* A high unit value material can bear the costs of 

transport better than a low unit value material, ©le same freight 

charge per unit adds less proportionately to the total cost of a h i ^ 

unit value material than it does to a low unit value material. The 

2 
Bftward W. Sksykay e t . a l* . Physical Distribution Manag«»ent 

few York: The Macmlllan Company, 1961)> PP. 129-140. 
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structure of frel^t rates is another Important factor to be considered 

when analysing the raw materials aspect of plant location factors.^ 

Both of these last two aspects of raw materials costs will be discussed 

in more detail in connection with effects of transportation costs on 

plant location. 

Nearness to Markets 

The location of a plant with respect to its proximity to the mar

ket for the finished product depends upon several factors. One of these 

factors is the amount of wei^t, bulk, or fragility added to the mate

rials in obtaining the finished product. If there is a large Increase 

in the weight, bulk, or fragility of the product during its production, 

the industry will want to locate plants near the markets for their 

products. When the processes of a plant add weight to materials to be 

shipped, extra transportation costs are likely to be the result. For 

exasiple, industries that cuid water to the raw materials tend to locate 

plants near the markets because of the additional weight of the finished 

goods. When bulk is added in the product, limitations on capacity 

loading of transportation facilities may result in an increase in vmit 

freic^t costs. Bakery products become very fragile and bulky as fin

ished goods; therefore, bakeries are located near their markets. 

Producers of rigid boxes and barrels locate near markets so they can 

avoid long-distance transport of their bulky producta.^ These 

3 Estall, op. cit., pp. 26-27. 

^ Ibid., p. 31. 



20 

induetrles are just a few examples of the many producers that locate 

near the markets for the products because of the addition of weight, 

bulk, or ftragillty during the production. 

Another Important factor that influences the location of a plant, 

with respect to its nearness to the market for its product, is the degree 

of perishability of the finished product. If a finished product is very 

perishable the producer will usually want to locate near the market for 

that product. When the perishability of materials or products is 

increased during processing, the transportation rates will be higher 

because of the protection required during shipment. When a product is 

highly perishable special transportation equipment must be used, and 

this special equipment tends to increase the transfer cost of the 

product* Good examples of Industries that locate plants near their mar

kets because of the perishability of their products are: bakeries, ice 

cream makers, and delicatessens*'^ 

Three other factors influencing the importance of the market in 

plant location are: need for close market contacts, size and area of 

the market, and value of the goods. A location near the market is 

advisable when a plant produces a product for which personal contact 

between the producer and consumer is necessary, ©lis type of producer 

is Illustrated by mamufeuituring concerns that specialize in custom-built 

products or in making special parts for industrial customers, ©le size 

of the market area and the market capacity or demand are important fac

tors that influence the location of a plant* If an industry can perform 

5 Smykay, op. cit*. p. l42. 
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economically on a large scale but cannot serve a wide area, because of 

weight, bulk, low unit value, or perishability of the product, it must 

locate near a market that can consume a large output. The iron and 

steel industry is an example of this situation. When a plant produces 

a relatively cheap commodity it should locate near the market if possi

ble, because the transfer costs can add an important percentage to cost 

and selling price of a relatively cheap commodity.^ This transportation 

cost effect will be discussed in more detail in connection with the 

transportation factors of plant location. 

Transportation 

Adequate transportation facilities are a necessary requirement for 

a suitable plant location, ©le transportation factor Is closely related 

to nearness to raw materials and nearness to markets, as has already 

been mentioned, ©le transportation factor has many aspects. One of the 

most important, and the one that has been previously mentioned, is the 

rate structure applying to inbound raw materials and outbound products. 

The ideal plant location, with respect to transportation is the one 

vhere the total freight bill on all inbound materials and outbound 

pzH>ducts is the least amount. 

©le freight-rate structure exerts a profound influence on the 

plant locations of many industries* If freight rates increase with 

distance, the need to locate near the sources of raw materials or near 

6 Bstall, op* elt., pp. 32-33. 

7 Smykay, op. elt*. pp. 138-139. 
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the markets becomes much more important, ©le more rapid the rise in 

rates with Increasing distance, the more the rates will restrict long

distance traffic, ©le rate disadvantages suffered by points that lie 

between the sources of raw materials and the markets for the products 

may be lessened by the granting of "transit" privileges. Transit privi

leges provide a through rate for a shipment from the point of origin to 

the point of destination but permit unloading at an intermediate point 

for the performance of an operation on the shipment. This practice is 

most often found in the shipment of agricultural products. These 

products are milled at an intermediate point on their haul from raw 

material origin to final product destination, but the same rate applies 

as would apply on the raw materials if they bad been shipx>ed straight 

through* Plants located at intermediate points compete with plants 

located at other points on a basis of equal freight rates. Many times, 

too, group rates are in effect in certain locations. These group rates 

provide for the same rates for all towns in a particular area or group. 

Any one of these different types of rates may affect the location of a 

plant if transportation is a major factor in the location of the plant.^ 

There are many other factors to consider, with respect to trans

portation, in determining a plant location site. One of these is the 

method of transportation necessary to properly serve the plant, ©lere 

are several methods of transport that can be used for the shipswnt of 

goods. The four main ones are: air transi>ort6, motor carriers, rail

roads, and vater carriers. Air transports are useful in transporting 

" D. Phillip Locklln, Economics of Transportation (Homewood, 
Illinois: Richard D* Irwin, Inc*, I960), pp. 49-51. 
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very high unit value goods, in very small lots, very rapidly. Motor 

carriers are useful in transporting medium and high imit value goods, in 

small lots, over short and intermediate distances. Railroads are useful 

in trBnsi>orting low unit value shipments over long distances, and they 

are not affected greatly by adverse weather conditions. Water carriers 

are useful in transporting very low unit value goods in very large ton

nages.^ 

There are variations in use of the four methods of transportation. 

Some of the most common variations are: freight forwarders, parcel post, 

railway express, electric railways, and local bus service.^"^ All of 

these methods of transportation, the four basic ones and the variations, 

should be considered in selecting the plant location site; remembering 

that transportation costs are very important, ©le possibility oi 

reduced rates in some areas should be carefully weighed against other 

operating costs in determining the optimimi plant location site.^^ 

To summarize transportation's influence on plant location is to 

say that the main consideration in transportation is its cost, ©le 

costs may be in money or in time, ©le transportation costs are incurred 

in the shipping of materials purchased and products to be sold. Usually 

transportation costs are most significant when firms use large quanti

ties of raw materials. Manufacturers of a product that requires large 

^ I5M*> PP- *>7-49. 

^^ Leonard C. Yaseen, Plant Location (New York: American Research 
Council, i960), p. 142. 

^^ Harold T. Amrine, Manufacturing Organization and Management 
(Bnglewood Cliffs, New Jerseyl Prentice-Hall, Inc., 1959), p. 110. 
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quantities of weight-losing materials will tend to locate near the 

source of materials to save transportation costs on waste materials. 

However, transportation rates per pound on different classifications of 

materials and goods differ greatly, requiring the manager of a proposed 

new plant to consider carefully the total costs of transportation on 

inboimd and outbound goods for all of the proposed location sites. Each 

case has its own unique set of elements due to the complexity of the 

rate structure in the United States.^^ 

Labor Supply 

©le labor supply factor is important in the selection of a plant 

location. However, it is not as Important today as it formerly was. 

©le change is due to the relative increase in our industrial population, 

the expansion of industry, and the rapidly increasing introduction of 

mechanical equipment and automatic machines. ^ Presently, most factory 

^obs can be filled by semi-skilled and unskilled labor. It may take 

some training to teach the jobs to these workers, but usually they can 

be trained to perform most plant .jobs.^^ 

©lere are many factors that affect the desirability of the labor 

supply at a particular location. Some of these are: types of labor 

organizations, tendency toward strikes and walk-outs, prevailing wage 

^ C. Lowell Harriss, The American Economy (Homewood, Illinois: 
Richard D. Irwin, Inc., 1959), p. 55* 

^3 Arthur P. Anderson et. al.. Industrial Management (New York: 
©le Ronald Press Company, 1942), p. iW, 

^^ Amrine, op. cit.. p. 110. 
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scales, labor turnover rates, seasonal vfuriations, and personal charac

teristics of the individuals making up the labor supply. "̂^ If the 

working force is not stable and productive, there may be no advantages 

in locating near a cheap labor supply. Retraining costs and production 

losses due to turnover are very expensive. Many manufacturers try to 

get away from labor organizations; however, highly organized work forces 

usually mean very few work stoppages as compared to unorganized work 

forces.^^ 

Ix>w wage rates do not necessarily mean that there will be few 

employers and a large number of Job seekers. There may be a good labor 

supply, and one that is willing to work for relatively low wages, in an 

area \diere the living costs are low, A work force that will have to 

work for low real incomes may be found in areas where employment oppor

tunities have lagged behind the growth of the labor force. There may 

also be areas lAiere the labor force is unusually highly productive 

because of the nature of local eogployment and the size and structure of 

the local labor force* It must be remembered that the cost of labor per 

unit of product is the inq?ortant factor in selecting the plant site with 

respect to the labor supply. The best labor supply may be found in a 

location with relatively high wage rates, but with workers who are 

highly productive, and the total cost of labor per unit of product may 

be lees than at other locations where the wage rates are lower. ' 

^5 Yaseen, op. cit., p. 137. 

^° Staykay, op. cit., p* l43. 

^^ Edgar M. Hoover, The Location of Economic Activity (New York: 
McGraw-Hill Book Company, Inc., 1948), pp. IO3-I15. 

file:///diere
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Several aspects of the labor supply factor have been discussed in 

the abcyve paragraphs* Others will now be mentioned along with a short 

Bvnmry of the effect of labor mxpply considerations on plant locatlwa* 

labor Is the largest single operating cost In most industries, and it is 

a ma^or consideration In choice of a plant location site. Many times 

managers will be attracted to points away from markets and materials by 

favorable labor conditions. Several factors that affect the value of 

the labor force in a given condition have been mentioned. Others that 

may be considered are: the level of education, the extent of develop

ment of skills, and the variety of specializations. The quantity of 

labor that is mxea^hsyed and the prevailing wage rates also affect labor 

sispply potential of location sites. Usually, labor will be attracted to 

high vage rates and industry will be attiracted to low wage rates* How

ever, the cheaper suad the more adequate the facilities and the more 

desirable the living conditions are, the lower the acceptable wage rates 

may be. Therefozv, it is necessary for the manager of a proposed new 

plant to consider all factors that Influence the labor conditions of 

various locations before he decides upon the optimum economic location 

for his plant*^° 

Water Supply 

Many industries require a lax^e supply of water* Because these 

industries have to locate plants î̂ ere there is the right kind of water 

in the right quantities, many areas are eliminated as prospective 

^® Barries, op. cit». p* 55. 
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locations for these plants* Industries such as steel, rubber, and food 

processing use water in their manufacturing processes. Water is also 

used in some industries for waste disposal, dissipation of process heat, 

air conditioning, emd humidity control. Althou^^ a large supply of 

vater may be available at a particular location, if the water must go 

through an expensive purification process before it can be used by an 

industry the location may have to be eliminated from consideration as a 

plant site for reasons of high cost.^9 

In the final consideration of plant location %rith respect to the 

available water supply, there are three sources of water. They are: 

water from city mains, water from rivers, and water from wells. When 

water from city mains is to be used by the industry, there are several 

factors to consider, ©ley are: the pressure of the water, the capacity 

of the water supply, the amount of purification needed, the industrial 

rates on the water, and the chemical make-up of the water* When water 

from rivers is to be used the distance from the supply to the plant, the 

volume of flow, the amount of treatment needed, and the chemicea make-up 

of the water are luiportant factors to consider* When water from wells 

is to be used, the types and costs of the wells, the chemical make-up 

of the water, and the costs of treating the water are important factors 

20 
to consider. 

19 Franklin G. MOore, Manufacturing Management (Homewood, 111.: 
Richard D. Irwin, Inc., 1954), pp* 102-l53. 

'^'^ Yaseen, op* cit*. pp. IO5-IO6. 
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Waste Disposal 

A location factor that is closely allied to the water supply fac

tor Is waste disposal. When industries use large amounts of water in 

their processes, they usually have large amounts of liquid wastes to 

dilute. The waste disposal factor is veiy Important in large urban 

industrial areas where many industries may be disposing of their wastes* 

When waste is disposed of in streams it may affect people and industry 

downstream from the point of disposal. Therefore, an Industry that 

plsjis to use lAter from a stream must consider the amount of treatment 

needed if the water has been used for upstream industrial waste disposal. 

Also, if there are users of the water that are located downstream from 

the proposed location, the industry must consider the amount of treat

ment in Its waste disposal before the water can be released back into 

21 
the stream. Most states in the United States have water pollution 

control laws, ©lerefore, effluent must be treated before it is released 

into the streams of these states*^ 

Power and Fuel Supply 

A manufacturing plant requires a supply of power and fuel. If the 

consumption of power and fuel is great, as is true in many industries 

such as aluminum or steel, the costs of this power and fuel will be a 

very important f^tor in the selection of a plant location site.^^ 

2^ Estall, op* cit*, p. 155* 

^ Yaseen, op* cit*. p* 106, 

23 Anderson, op* cit.. p. 115* 
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Biere are many factors to be considered when examining the power 

supply of a given area. The more important of these factors eLve: types 

of service available, reliability of service, adequacy of supply, rates, 

and discounts and penalties. In examining the fuel supply, the main 

Idlings to be considered are the costs of fuel needed and whether or not 

the fuel, in the proper quantity and quality, is available at tdie pro

spective location site. Today most industrial power is supplied in the 

form of electricity and most of the industrial fuel in the United States 

is coal or natural gas.^* 

Legislation and Regulation 

Legislation and regulation of industries can greatly affect the 

optimum location site for a plant. Legislation is important largely 

because it deals with: (l) hours of labor, (2) employment of women and 

children, (3) minimum wages, (4) conditions of employment, (5) workmen's 

compensation, (6) liability of ^nployees, and (7) taxes*^ 

State laws can either be friendly or unfriendly to a given indus

try. Some states have very unfriendly laws concerning industry in gen

eral; therefore, they discourage the location of new industries In these 

states. Often state laws «ire more restrictive and specific than federal 

regulations, and they may supersede federal laws. Regulations vary 

greatly from state to state; therefore, it is advantageous for an indus

try to determine the states where laws are friendly to the particular 

^ Taaeen, op. cit*. pp. 8I-9I. 

^ Andereon, op. cit*. p. 121. 
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Cities also have legialatlon and regulations that influence indus

tries* Many cities now have laws which segregate Industrial sites from 

commercial and residential areas, and then these cities tend to minimize 

oppreaaive ordinances and useless inspections and strive to alleviate 

traffic problems.2T Although local legislation is usually relatively 

unimportant, if all other considerations are equal it may be the 

deciding factor; therefore, it should be carefully neighed.^^ 

Climate 

Weather exerts a great influence on human efficiency and behavior; 

therefore, climate becomes a factor to be considered in selecting a site 

for the location of a plant* The worker's capacity to produce and hie 

deaire to work are affected by the weather* The air pressure, humidity, 

and climatic conditions affect many different industrial processes* The 

amount of snow, rain, glaze, and sunshine affect the costs of doing 

business and the type of Imllding needed for the plant.^^ 

Climate's effect upon the specific locations of Industrial plants 

has become less isqportant in recent years because of the modem innova

tions that now make it economically possible to control the teBq?erature, 

humidity, dust, ventilation, and fumes inside a plant building. 

^ Yaseen, op. cit*, pp. 114-115. 

*• Andereon, op* cit*a p. 122. 

^ Moore, 9p^ elt*. p. 103* 

^^ Yaaeen, op. cit*. p* 121. 
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However, the climate of a particular area still plays an important part 

in the location of some plants by affecting individual preferences of 

employees. Factory executives and workers have to work and live in the 

general area where the plant is located. Many people prefer warm 

iieather over cold weather, a dry climate over a humid climate, and calm 

winds over hi«^ winds. Many small-size companies, especially those 

owned by one person, are located in the area that offers the owner's 

preference as to climatic conditions. However, most of the large multi-

plant coopamies are rarely influenced in the location of a plant by 

these personal preferences of their employees.^^ 

Living Conditions 

We have discussed aspects of living conditions previously in con

nection with real income of the workers and the climate* However, there 

are many "Uiings that influence the living conditions of a particular 

community. These factors can be very important in determining the sat-

isfttction of the workers, on and off the job, and they may directly or 

indirectly affect their productivity. Some of these Important condi

tions are: the adequacy and quality of schools, churches, fraternal 

organizations, libraries, parks, playgrounds, motion picture theaters, 

golf courses, swimming pools, tennis courts, fishing spots, hunting 

locations, boating facilities, newspapers, hotels, hospitals, and public 

buildings* These factors are especially important when the demand for 

30 Moore, <^* clt>» pp. 104-105* 
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workers with certain skills exceeds the supply of these workers.^ 

Industrial Real Estate 

In our discussion of regulation and legislation, we mentioned the 

zoning of cities and its effects on the suitability of industrial plant 

sites. The cost of land for a plant site is usually a minor factor in 

location decision, because it is a one time cost. However, availability 

of the right quality and quantity of land sometimes presents a problem. 

A company should be careful not to buy an inadequate piece of land just 

because it Is being offered at a very attractive price.^^ In choosing 

the exact piece of real estate for the plant, there are several factors 

to consider. These factors are: (l) value of the land, (2) contour of 

the ground, (3) soil conditions, (4) shape of the plot, (5) room for 

expansion, (6) public improvements, and (7) building restrictions. 

These factors are not usually the deciding factors in the location of a 

plant, but many times they should be given extensive and thorough con

sideration.^^ 

Other Factors 

There are other factors that may influence industrial plant loca

tions in some degree. If a plant is important in the production of war 

goods, it is desirable to locate the plant in a location that is 

3^ Yaseen, op. cit., pp. l42-l43. 

32 Amrine, op. cit., p. 111. 

33 Anderson, op* cit*. p. 124* 
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relatively secure from enemy attack.3^ ©le new location needs to be 

accessible by public transportation.35 rjĵe area where the plant is to 

be located needs to have adequate banking and other financial facilities, 

for use by the company.^6 ijtBtly, many industries will want to locate 

where there are other industries, so that the total labor force can be 

utilized* If one industry hires men predominantly, an industry that 

uses mostly women in its plant may find that there is an oversupply of 

women in the labor force at this particular location, and it may be 

advantageous for the industry using women workers to locate here. Also, 

idiere there is a large demand for a particular l^pe of skill the area 

will attract workers that have this skill. If a plant needs this skill 

in its operations it may be advantageous to locate where this skill has 

already been developed by other plants*^' 

3^ Moore, op* cit*, p* 104. 

35 Amrine, op. cit*, pp. 112-113. 

36 Ibid., p. U 3 . 

37 William B. Cornell, Organization and Management in Industry and 
Business (New York: The Ronald Press Co., 1947), p. 177. 



CHAPTER IV 

LOCATION FACTORS AND THE LUBBOCK 

COTTONSEED OIL INDUSTRY 

Purpose of this Chapter 

The raa.jor location factors that are commonly considered in 

locating a plant were summarized in Chapter III. ©le purpose of this 

chapter is to relate the location of the Lubbock cottonseed oil industry 

to these factors. In other words, the purpose is to determine low loca

tion factors influenced the location of Lubbock's cottonseed oil mills, 

©ae same order will be used that was used in Chapter III, except for the 

transportation factor, in presenting the different location factors and 

the discussion of how they influenced the location of Lubbock's cotton

seed oil industry, ©le transportation factor is so closely related to 

the nearness to raw materials and the nearness to markets that it must 

be discussed in connection with these factors. 

Nearness to Raw Materials 

Nearness to raw materials influenced the location of Uibbock's 

cottonseed oil mills more than any other location factor. The cotton

seed oil industry gets its seed from the cotton gins. Cotton is usually 

hauled less than ten miles to be ginned, and cotton gins are located in 

areas that produce cotton. •'- The South Plains of Texas, a twenty-three 

Oox, op. cit., p. 16. 

34 
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county area with lAibbock as its geographical and population center, pro

duced 49.01 per cent of the total Ttexas cotton crop in I962 and I5.6 per 

cent of the total United States cotton crop in the same year. The South 

Plains cotton crop in 1962 was equal to 2,281,663 bales. This amount 

was more than the total crop of any entire state except Itexas* This 

large cotton production called for a large gin capacity. The South 

Plains had 400 cotton gins and 34 cotton compresses and warehouses in 

operation in I962. ©lis large cotton crop supplies the seed for the 

cottonseed oil industry of Lubbock*^ 

In Chapter II it was stated that Lubbock's cottonseed oil industry 

accounts for about 10 per cent of the nation's cottonseed processing, 

©lis fact indicates that approximately five per cent of the cottonseed 

grown on the South Plains is not processed in Lubbock's cottonseed 

mills. Some of this seed is used for planting the crops of future 

years. However, most of this five per cent is shipped to other cotton

seed oil mills, mainly in FOrt Worth and Waco.^ 

Lubbock's cottonseed oil mills are at a great advantage with 

respect to South Plains cottonseed because of their nearness to this 

source of raw materials. They realize a portion of their advantage from 

the short length of time that their raw materials are enroute to the 

mills. However, the greatest advantage in connection with raw material 

supply that the cottonseed oil mills of Lubbock have from their location 

2 
Lubbock Chamber of Commerce, Pictures and Facts of Lubbock, 

Texas (Lubbock, Texas: Chamber of Commerce, 1963), p. k. 

3 Lubbock Cottonseed Executives (Data was obtained from personal 
Interviews with executives of the three Lubbock cottonseed oil mills). 
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is that their total costs of raw materials are much lower due to the 

shorter distances of shipments. 

The cottonseed oil mills of Lubbock have to pay an average price 

of ^55 per ton for their cottonseed. This total cost compares very 

favorably with total average costs of about $60 i>er ton for cottonseed 

from this area delivered to mills in FOrt Worth and Waco. Tkie $5 per 

ton difference Is the result of an $8 ftrcight rate per ton on cottonseed 

shipped to Fort worth «uid Waco, as compared to $3 per ton average on 

cottonseed from the South Plains area delivered to the Lubbock cotton

seed oil mills. Reference was metde to the Fort Worth and Waco cotton

seed oil mills because most of the cottonseed that leaves the South 

Plains area for processing goes to Fox^ Worth and Waco mills.^ 

©le cottonseed oil mills of Lubbock processed approximately 

625,000 pounds of seed in I962. ©le transportation costs on the inbound 

cottonseed for the three cottonseed oil mills in Lubbock were approxi

mately $1,875,000 in 1962. The total costs of raw materials in that 

same year was approximately $34,375,000 for the three Lubbock mills* If 

these 625,000 tons had been processed in a Fort Vortb. or waco mill the 

transportation costs would have been approximately $5,000,000, and the 

total costs of raw materials would have been approximately $37,500,000. 

The cottonseed oil mills of Lubbock saved approximately $3#125,000 in 

1962 on raw materials by being located in Lubbock instead of Fort Worth 

or Waco. This savings of approximately $5 per ton will likely be a 

recurring advantage of great importance resulting from the location of 

^ Ibid* 
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these cottonseed oil mills near the sources of raw materials supply. 

lAibbock*8 cottonseed oil mills are a direct result of the expan

sion of the cotton crop on the South Plains. Without the large cotton 

crop of the South Plains the cottonseed oil mills of Lubbock could not 

operate profitably, ©ley are near the sources of raw materials and are 

directly aided by this nearness. The Lubbock cottonseed oil mills pay 

much lower treigfat costs on cottonseed than they would if they were 

located elsewhere. Cottonseed are relatively low in unit value and can

not carry a high transportation charge. Therefore, it is economical to 

locate cottonseed oil mills near the supply of raw materials. Cotton

seed are relatively bulky, also, and freight rates are hig^ per unit of 

weight* Therefore, it is highly important to restrict shipment of bulky 

materials like cottonseed to short distances if possible. Cottonseed 

are not highly perishable, but high moisture content can cause cotton

seed to heat and deteriorate. If the cottonseed can be stored rela

tively close to the production source the chances of getting them wet 

during transfer from field to mill are lessened. Therefore, Lubbock's 

cottonseed oil mills are ideally situated with respect to their nearness 

to cottonseed. Their location near the source of raw materials supply 

is the greatest single asset of their location. 

From the above discussion it is apparent that transportation 

affects the location of the cottonseed oil mills. It is necessary to 

have proper trucking facilities to bring the cottonseed to the mills, 

since all of the cottonseed brought to the Lubbock mills are hauled by 

trucks. Without adequate transportation facilities to and from the 

•ills, the cottonseed oil industry could not exist* Other aspects of 
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the transportation factor w i U be discussed under the nearness to mar

kets factor of plant location.^ 

lAibbock's three cottonseed oil mills have made Lubbock the "cot

tonseed Oil capital of the world." The three plants have a capacity of 

2,500 tons of seed per day, the largest mill capacity in any one city. 

The manager of each of the three cottonseed oil mills in Lubbock has 

stated that nearness to raw materials was the major factor in deciding 
/ 

on the location for his mill. Therefore, it is apparent that nearness 

to cottonseed supply was the most important consideration in the loca

tion of Lubbock's cottonseed oil industry. 

Nearness to Markets 

Nearness to markets was possibly not as important as a considera

tion in the location of Lubbock's cottonseed oil industry as was the 

nearness to raw materials. However, it is worthy of mention. 

The four basic products of cottonseed are oil, cake, hulls, and 

linters. From each ton of cottonseed about 310 pounds of oil are 

obtained. This 310 pounds is equal to I5.5 per cent of the total weight 

and accounts for 56.9 per cent of the total value of one ton of 

processed cottonseed*^ The cottonseed oil that is produced in Lubbock 

is shipped to Dallas, Sherman, Fort Worth, and Abilene for domestic 

processing or to Houston for export* Oil is the most valuable product 

of cottonseed and can carry a higher freight cost than the other 

5 Ibid* 

Cox, op* cit*. p* 39, 
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products; therefore, it can be shipped farther economically.7 

Cottonseed oil leaves the mills by rail only; therefore the mills 
Q 

must have access to good rail facilities. Lubbock's cottonseed oil 

mills have access to the Santa Fe and the Burlington Lines. Lubbock is 

on the main line of the Santa Fe between Los Angeles and San Francisco 

to the west and Houston to the east, and it makes direct connection with 

railroads into the Dallas area.^ Therefore, Lubbock's cottonseed oil 

mills are served by rail facilities that make direct shipments to the 

cottonseed oil markets* 

In discussing the nearness to raw materials, the statement was 

made that cottonseed grown on the South Plains cost approximately $8 per 

ton to ship to FOrt Worth or Dallas, major markets for cottonseed oil. 

Dallas and Fort Worth carry the same freight rate on cottonseed* Cot

tonseed are worth approximately $52 at the gins in the Lubbock area, and 

a freight rate of $8 per ton to Fort Worth or Waco would raise this cost 

approximately 15 per cent. A ton of cottonseed oil is worth about 

$180.^^ Freii^t charges of $8 per ton on oil to Fort Worth or Dallas 

would raise this price only a little over 4 per cent. Therefore, it is 

apparent that it is better to ship the high unit value product, cotton

seed oil, rather than the low unit value materials, cottonseed. 

If the cottonseed were shipped to Albuquerque, New Mexico, for 

7 

' Lubbock Cottonseed Executives, op. cit. 

® Ibid* 

^ Ibid, 

^0 Ibid. 
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milling, the transportation charge would be approximately $12 per ton 

fl-om the South Plains area, ©le oil from Albuquerque mills would be 

marketed in the Delias area, and it would cost approximately $l6 per 

ton to ship the oil from Albuquerque to Dallas.^^ In comparison with 

Albuquerque, Lubbock is a much better location wi-tti respect to raw mate

rials and also has a considerably better marketing position for its cot

tonseed oil. 

©le two exaa^les show different relationships with respect to the 

nearness to markets and raw materials for a cottonseed oil mill. The 

two examples also give quantitative proof of the favorable location that 

Lubbock's cottonseed oil industry enjoys. 

About 925 pounds of cake and meal are produced from one ton of 

cottonseed, ©le 925 pounds of cake and meal are equal to 46.3 per cent 

of the total wei^t and account for 31.4 per cent of the total value of 

one ton of processed cottonseed.^ About 70 per cent of the cottonseed 

meal that is produced in Lubbock is marketed to local feed lots and the 

other 30 per cent is shipped to feed lots and feed mixers in the central 

plains as far north as Nebraska. Lubbock's division of the Burlington 

Line furnishes direct connection with the main Dallas-Denver line, \diich 

serves the area north of Lubbock as far as Nebraska.^3 Lubbock is rela

tively near to 70 per cent of its market for cake and meal. The other 

30 per cent of the laeal produced must compete with that of other mills 

^^ Ibid. 

•^ Cox, op. c i t . . p. 39. 

3 Uibbock Cottonseed Executives, op. c i t . 

file:///diich
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and with other products, but there is good rail service to the markets. 

If cottonseed meal were produced In Fort Worth from cottonseed 

grown on the South Plains, the meal would likely be shipped back to the 

South Plains area for marketing. It costs approximately $5 per ton to 

ship cottonseed meal from Fort Worth to the Lubbock area. Cottonseed 

meal is worth approximately $70 per ton. However, the cost of shipping 

cottonseed to Fort Worth must also be considered. If the cottonseed are 

milled in Lubbock it will cost $5 per ton less to deliver seed to the 

mills and approximately the same amount less to deliver a ton of meal to 

the markets from the Lubbock mills.-^^ ©lis is another example of the 

advantage of the location with respect to markets for the Lubbock cot

tonseed oil mills. 

If cottonseed were milled in Albuquerque, the meal could be mar

keted in that area, ©lis would appear to be a reason for a cottonseed 

oil mill to be located in Albuquerque. However, the freight costs of 

$12 per ton on cottonseed, from the cotton growing areas, plus the extra 

costs of transporting the oil from Albuquerque to the markets in Dallas, 

constitute decided disadvantages for Albuquerque as a location site for 

a cottonseed oil mill to process seed grown on the South Plains. 

In the exasqples. Fort Worth and Albuquerque were used to show the 

cost advantages for cottonseed oil mills located in Lubbock. Fort Worth 

has a cottonseed oil mill that processes some seed that are grown on the 

South Plains. However, this mill is at a distinct disadvanteige when 

compared to Uibbock's three cottonseed oil mills, with respect to the 

^^ Ibid. 
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processing of seed grown on the South Plains. Albuquerque does not have 

a cottonseed oil mill* However, it was chosen as an example because it 

is approximately the same distance west of Lubbock that Fort Worth is 

east of Lubbock* Cosiparlsons of costs for Albuquerque emd FOrt Worth as 

possible processing points for cottonseed grown on the South Plains indi

cate that Lubbock's cottonseed oil mills are well located with respect to 

sources of raw materials and markets for finished products. 

About 515 pounds of hulls are produced from one ton of cottonseed. 

The 515 pounds of hulls are equal to 25*8 per cent of the total weight 

of the seed but account for only 4.5 per cent of the total value of one 

11; 
ton of processed cottonseed. ^ Almost all of the cottonseed hulls 

produced in Lubbock are marketed in this local region. Therefore, 

Lubbock is well located with respect to its markets for cottonseed 

hulls, ©lis fact is important because cottonseed hulls cannot economi

cally carry a high freight cost, due to their low unit value. FOr exam

ple, cottonseed hulls are worth about $22 per ton and the freight costs 

per ton from Fort Worth to Lubbock would add approximately $5 per ton or 

about 23 per cent.^7 jt is very advantageous to have a market near the 

mills for the hulls that are produced In the oil extraction process, and 

the large feed lots and ranches in the West Texas area provide ideal 

markets for the cottonseed hulls produced in the Lubbock cottonseed oil 

mills. 

^5 Cox, op. cit*, p. 39. 

•^ Lubbock Cottonseed Executives, op. cit, 

^7 Ibid* 
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About 135 pounds of linters are produced from one ton of cotton

seed, ©le 135 jKJunds of linters are equal to 6.7 per cent of the total 

weight and account for 7.2 per cent of the total value of one ton of 

processed cottonseed.^^ ©le markets for linters from Lubbock plants are 

in Chicago, Tennessee, Virginia, and foreign countries.^9 iherefore, 

Lubbock is far removed from its markets for cottonseed linters. How

ever, these linters make up only a small percentage of the total weight 

and total value of cottonseed products and are not highly important. 

In summarizing effects of the nearness to markets factor of plant 

location, it is apparent that only two of the four basic products of 

cottonseed play Important parts in the location of Lubbock cottonseed 

oil mills. The oil accounts for 56*9 per cent of the total value and 

only 15.5 per cent of the total weight of one ton of processed cotton

seed, so it can cany a higher freight cost to distant markets* Lubbock 

mills can afford to ship their cottonseed oil to Dallas and other points 

because it will carry the freight costs. Cottonseed meal and hulls are 

relatively low unit value products, ©ley cannot carry high freight 

costs; therefore, they cannot be shipped long distances if they are to 

be competitive in price* Most of the cottonseed meal and hulls produced 

in Lubbock are marketed in the South PJ^ias area. This is an ideal 

situation. However, the linters from Lubbock mills are sold in distant 

markets. But, because these linters make up only a small percentage of 

the total weight and total value of cottonseed products they are 

Cox, op. cit., p. 39. 

9 Lubbock Cottonseed Executives, op. cit. 
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relatively unimportant* 

From this discussion it is apparent that Lubbock's cottonseed oil 

mills are in a good overall market situation for their products. The 

Lubbock area provides a good market for meal and hulls produced by the 

Lubbock cottonseed oil mills. Lubbock cottonseed oil mills are somewhat 

removed from their markets for cottonseed oil. However, the cottonseed 

oil is a high unit value good, approximately $180 per ton, and it can 

carry a reasonably high freight charge, ©le cottonseed oil is worth 

over three times the value of cottonseed, but the two commodities carry 

approximately the same freight rate. Therefore, it is much better to 

ship the high unit value oil than it is to ship the low unit value seed. 

Lubbock's cottonseed oil mills are far removed from their markets for 

linters* However, all of the mills in the Texas cotton producing area 

are long distances from the markets for their linters. Moreover, the 

fact should be pointed out that the minor \infavorable market sitiuitlons 

of Lubbock's cottonseed oil mills are more them offset by effects of 

the ideal raw materials situation that these mills enjoy. 

Other Factors 

©le labor supply factor was an important conditioning factor in 

the location of the cottonseed oil mills in Lubbock. It was second only 

to the transportation factor, which was discussed in connection with raw 

materials supply and product markets, ©le three cottonseed oil mills 

employ a total of approximately 550 full-time workers. Of these 55O 

workers, approximately 50 per cent are unskilled, 25 per cent are semi

skilled, «uid 25 per cent are skilled workers or supervisors. These 

workers were paid approximately $1,400,000 in wages and salaries in 

file:///infavorable
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1962.20 

Lubbock cottonseed oil mill managers feel that their work force is 

fully adequate, and at the present time there are no labor unions in 

their mills. Absence of unions in the cottonseed oil industry in 

Lubbock possibly accounts for the fact that there are no excessive wage 

demands or fringe benefit programs to be met. According to the mill 

managers approximately 50 per cent of the workers are unskilled and most 

of these unskilled employees are non-irtiite workers* ©lese non-white 

workers will work for a lower hourly wage rate than most white workers 

will accept. Most of the workers in the cottonseed oil mills receive 

relatively low wage rates, and it is important for these mills to be 

located near the sources of cheap labor supply. Approximately eight 

per cent of Lubbock's labor force is non-white.^^ ajwo of the cottonseed 

oil mills are located in the non-i^ite section of Lubbock's population 

and the other mill is only a few miles away and convenient to the non-

white areas. Low wage workers ccmnot afford to spend a considerable 

part of their income on transportation to BLDA from work. 

According to a survey in July, I962, Lubbock's average wage rates 

are among the lowest in Texas. For the unskilled type of workers that 

the cottonseed oil mills employ, the average wage rates in Lubbock are 

approximately 25 per cent lower tlian in Dallas, 40 per cent lower than 

20 
Lubbock Cottonseed Executives, op. cit. 

2^ Ibid. 

22 William L. Ferris (ed*), 1963f Plant Location (New York; 
Simmons-Boardman Publicity Corporation, 1963), pp. 231-232. 
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in Houston, and about the same as in El Paso and Amarillo.23 ijie advan

tage of the comparatively low wage rates in Lubbock, and advantages in 

connection with other location factors, make Lubbock an attractive loca

tion for the cottonseed oil industry. 

The water supply fewtor of plant location played only a minor role 

in the location ol the cottonseed oil mills in Lubbock. Cottonseed 

mille use water in their process; tdierefore, they must have an adequate 

supply for their boilers. However, the cottonseed oil mills use a rela

tively small amount of water and almost any city can provide adequate 

water for the mills. The Lubbock mills use water both from their own 

wells and from city mains, and it was not possible to determine exactly 

how much water they use. However, all of the managers of the cottonseed 

oil mills in Lubbock feel that their water supply is adequate and will 

Pk 
be for years to come.'^^ Therefore, the water supply presented no great 

problem in the location of the cottonseed oil mills. 

©le waste disposal factor presents no problem to the cottonseed 

oil industry of Lubbock, and it was not an important conditioning factor 

in the location of the mills. Only one mill uses any kind of water 

waste disposal system and it uses only a small amount* Lubbock's cotton

seed oil mills either bura their solid waste or haul it to the city dump 

grounds.25 

Fuel supply was not a major consideration in the location of 

^3 Ibid., pp. 234-235. 

Lubbock Cottonseed Executives, op. cit. 

25 Ibid. 
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Lubbock's cottonseed oil mills. However, power supply was an important 

conditioning factor in the location decisions. The total electric bill 

for the three cottonseed oil mills was approximately $450,000 in I963. 

This is equal to approximately 42,000,000 kilowatt-hours of consump-

tion.26 

The three cottonseed oil mills of Lubbock use a large amount of 

electricity and the industrial electric rate structure of Lubbock, as 

compared to other area cities, is important, ©le smallest cottonseed 

oil mill in Lubbock averages over 1,000,000 kilowatt-hours of power con

sumption per month. For an industry that uses over 400,000 kilowatt-

hours per month, Lubbock's rates are next to the lowest for Texas 

cities* San Antonio has the lowest rate for this use range, followed by 

Lubbock, Fort Worth, Dallas, Amarillo, and El Paso in that order* 

Houston was not covered in the survey taken by the Lubbock Power and 

Light Company in I962. From the above analysis, it is evident that 

Lubbock's electric rates compare favorably with other Texas cities, and 

the cottonseed oil industry of Lubbock profits directly from the lower 

rates* 

Taxation and legal regulations did not influence the location of 

the cottonseed oil industry in Lubbock, accoarding to the plant manag-

ers.27 Lubbock's tax rates are among the lowest of major Texas cities.^° 

Therefore, the cottonseed oil industry of Lubbock is relatively well 

26 Ibid. 

27 Ibid* 

"̂̂  Cresap, McCormick, and Pagent, Management Consultants, 
Industrial Survey of Lubbock, Texas (New York: Cresap et. al., 1958), 
p. III-12* 
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located with respect to taxes* 

Climate h«id only a small indirect effect on Lubbock's cottonseed 

oil industry. A dry climate helps to keep the free fatty acid content 

low in the cottonseed oil, providing oil of higher value for food 

processing purposes. Also, the humidity must be very low in the rolling 

of the cottonseed; however, it may be controlled by the rolling machine 

itself and is not directly affected by the natural climate conditions of 

the area.29 

©le climate of Lubbock is a locational advantage to Lubbock's 

cottonseed oil Industry with respect to the personal feelings of the 

workers* The elevation of Lubbock is 3,243 feet, and the mean humidity 

is 65.5 per cent, idiich tends to provide a climate where the summer heat 

Is not extreme, ©le mean t^sperature for the summer is 75*8 degrees and 

for the winter it is 38.8 degrees* Therefore, Lubbock does not experi

ence uncomfortable summers or severe winters* 

Since Lubbock has a mild climate, heating coats and plant shut

down due to extreme cold weather are at a minimimi* The normal annual 

rainfall for Lubbock is only 18.89 inches.3*^ ©le average annual rain

fall for Texas from 1940 through 1959 was 27.62 inches.^ Lubbock's 

climate offers workers in the cottonseed oil industry an ideal climate 

for working, since it is relatively mild and dry. Therefore, the 

29 
^ LubbOck Cottonseed Executive, op* cit. 

3 Lubbock Board of City Development, Lubbock, Texas, Facts and 
res (Lubbock, Texas: Lubbock Chamber of Commerce, 19^3), p. 2. 

^^ S. F. McGregor (ed.). I96I-I962 Ttexas Almanac (Dallas, Texas: 
©le Dallas Morning News, I962), p. 69. 



49 

climate of Lubbock is a distinct advantage to the cottonseed oil indus

try of Lubbock* 

Living conditions for workers had little influence on the choices 

of locations for Lubbock's cottonseed oil mills, because of the type 

labor used in the cottonseed oil mills. It has been stated earlier that 

approximately 50 per cent of the oqployees of Lubbock's cottonseed oil 

mills are unskilled. Living conditions are most important when manage

ment is recruiting technical and supervisory employees. However, there 

are certain facilities that are inq^ortant when considering desirability 

of living conditions for woricers in general. Lubbock has five public 

swimming x>ools, I8I churches, seven hospitals, three senior high 

schools, ten junior high schools, and 33 elementary schools.^2 jf^i ^f 

these facilities plus cultural and higher education opportunities make 

Lubbock attractive to all classes of eng^loyees. 

The Industrial real estate for the sites of the three cottonseed 

oil mills in Lubbock was collected by buying small adjoining lots. The 

mills were not affected by any particular characteristics of the real 

estate in Lubbock.^3 All of the mills are located on railroad sidings 

and adequate highways, ©le general area is level and few problems were 

ok 
found in developing the real estate with respect to terrain.^ 

Defense factors and public transportation factors had no important 

influences on the locations of Lubbock's cottonseed oil industry. 

32 

•^ Lubbock Chamber of Commerce, op» cit*, pp. 2-50, 

33 Lubbock Cottonseed Executives, op* cit* 

3* Cresap, op* cit.. p. III-I3. 

TECHNDLQGICAL CDLCEGH 
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Lubbock's banking facilities are adequate for the cottonseed oil indus

try and all mills use them, but these banks had no particular Influence 

on the plant location choices* All of the managers of the cottonseed 

oil mills consider the different industries located in and around 

Lubbock to be assets to their own industry, althou^ they state that 

presence of these other plants had no direct influence on the location 

choices of the cottonseed oil mills*35 

35 Lubbock Cottonseed Executives, op* cit* 



CHAPTER V 

SUMMARY AND CONCLUSIONS 

Cottonseed products have become important for many and v€iried 

uses, ©le four basic cottonseed products are: oil, cake and meal, 

hulls, and linters. The oil is used mainly in the food industry. Cot

tonseed cake, meal, and hulls are used mainly in animal feeds, ©le 

linters are used mainly in clothing and upholstering materials. 

Lubbock's cottonseed oil mills play an iarportant part in the 

national cottonseed oil industry. Lubbock's three cottonseed oil mills 

processed approximately 10 per cent of the cottonseed processed in the 

United States in I962. Lubbock has the largest cottonseed oil produc

tion capacity of any city in the United States and it also has the 

largest single cottonseed oil mill in the world. 

©lere are many factors that influence the location of industrial 

plants. Two basic factors in most plant location decisions are the 

nearness to raw materials and the nearness to the product markets. 

Although new technological developments in transportation have lessened 

the importance of these two factors under many conditions, and some 

highly perishable raw materials and finished goods can now be shipped 

long distances, the two basic location factors are still very important, 

©le optimum econCToic plant location is one where the total cost of pro

ducing the product is the lowest. 

There are many conditioning factors that affect the location of a 

plant. Transportation and labor supply are probably the two most impor

tant cozklitloning factors. Transportation costs are involved as a part 

51 
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of the total costs in considerations of such factors as raw materials 

supply, marketing of the product, and sometimes power or fuel supply. 

An industrial plant must have the right quantity and right quality of 

labor if it is to operate at maximum efficiency. A supply of workers is 

essential to man the jobs created by the operations of a plant, end 

employees who lack the proper skills or who do not have the background 

or initiative for high productivity will usually result in h i n unit 

cost for the plant's production. 

©le available water supply is another importeuit conditioning fac

tor. Many industries require a large quimtity of water for waste dis

posal or for heat reduction, and sources of abundant supplies at cheap 

rates are necessary. 

©le proper power and fuel supplies are also important, and large 

quantities of inexpensive power and fuel are very vital to many indus

tries. Local and state taxes and legal regulations can have an effect 

on the location of an industrial plant* Other conditioning factors that 

may affect plant location are: climate, living conditions and costs, 

public transportation facilities, financial facilities, and the presence 

of other industries. 

The major factor that influenced the location of Lubbock's cotton

seed oil mills was the nearness to raw materials. Cottonseed are low in 

unit value and cannot carry a high freight charge, ©lerefore, cotton

seed cannot be moved long distances without adding a high percentage to 

their cost. The South Plains area produces over 15 per cent of the cot

ton and cottonseed in the United States and Lubbock is ideally located 

vith respect to raw materials supply for the cottonseed oil industry. 

Freight costs on cottonseed from the South Plains area to Lubbock mills 
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average less than six per cent of the total costs of the cottonseed. 

Freight adds about l4 per cent to the costs of cottonseed grown on the 

South Plains and delivered to mills in Fort Worth or Waco. Therefore, 

the Lubbock mills have a decided cost advantage with respect to raw mate

rials supply. 

The nearness to product markets, as a factor in plant location, 

had its effect on the location of Lubbock cottonseed oil mills, ©lese 

mills ship cottonseed oil to Dallas and other points in Texas for 

processing. Oil is high in unit val\ie and can carry a high freight 

charge or be shipped to distant markets without adding a large percentage 

to its costs through transi>ortation charges. The cottonseed cake or 

meal and the hulls make up, roiighly, three-fourths of the total weight 

of the cottonseed products. They aare bulky and low in unit value, and 

it is highly desirable that they be produced near their markets. Most 

of the cake, meal, and hulls from Lubbock mills are marketed in the 

immediate area, and this is a decided advantage in the location of these 

mills. The linters are shipped to eastern states, but they constitute 

only a small part of the total weight and volume of the cottonseed 

products. So, the cottcmseed oil mills in Lubbock are very favorably 

located with respect to both raw materials supply and product markets* 

Transportation was the most importemt conditioning factor in the 

location of the Lubbock cottonseed oil miHs. Lubbock and the area pro

vided adequate transportation facilities for the cottonseed oil industry, 

and the Lubbock cottonseed oil mills are highly dependent upon these 

transportation facilities. 

Cottonseed oil mills depend largely on low skill, non-white workers, 

and locations of the Lubbock mills were convenient to an adequate supply 
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of this type of labor. Furtheimore, this labor supply was not affected 

by unions, which was to the advantage of the industry, according to the 

managers of the three mills. 

Other factors that had only minor roles in the location of 

Lubbock's cottonseed oil mills were: the water supply, the power sup

ply, and the climate of Lubbock. Location factors that had little or no 

influence on Lubbock's cottonseed oil industry are: living conditions, 

defense factors, public transportation facilities, financial facilities, 

and presence of other industries. 

lubbock's cottonseed oil industry is probably one of the most 

favorably located industries in Lubbock. All the meinagers of the 

Lubbock cottonseed oil mills feel that their mills are well located and 

that, as a result of the favorable locations, the cottonseed oil mills 

should continue to be one of the leading industries of the Lubbock area. 
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