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PREFACE 

In this work the author investigates the economic potential of 
. . 

Oklahoma as a location for a fine chemical plant. The fine chemical 

chosen is pyrethrl3:Ill and the !c:>ea~i?l)-S selected, .. Pr:v,?r 8:!1-ci _St~llwater, 

Oklahoma.o A. general evaluation procedure is developed for ma.king 

similar location eval~ations. 

The author gratefully acknowledges the considerate and patient 
-- -- --

understanding of Dro Robert H. Dodd, under whose guidar;ice this work 
-- --

was carried out. To the other members of the facult~, I wish to 

express appreciation for their interest and encouragement. 

Furthermore, I wish to acknowledge the use of the facilities 

provided by the School of Chemical Engineering of the Oklahoma. Insti-

tute of Technology. 
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INTRODUCTION 

The purpose of this investigation is to determine whether it is eeo-

nomically feasible to locate a fine chemical plant in Oklahoma.. Because 

of the number of chemicals and locations which might 't>e considered,, ~t was 

necessary to restrict these by making an arbi tra.ry selection of each. 

That segment of the fine chemical industry chosen was the manufacture 
- -

of alkaloids and botanicals, and the economics of pyrethrum production 

selected as typical. Because of the limited number of concerns currently 

engaged in this industry, it was felt that it could be more accurately 

studied. 

The locations selected were Stillwater and Pryor, Oklahoma--Stillwater 

because it was the location at which the investigati?~ was to be conducted 

and Pryor because of its increasing industrial development resulting from 

low cost utilities. 

It was decided that from the detailed investigation it should be pos-

sible to determine a generalized method of approach for plant location 

evaluations. 

Previous investigations for Oklahoma ha.ve been limited to the state's 

economic potential as a location for a heavy chemical industry, one which 
2 

produces large quantities of relatively low cost per pound products. 

In general, the preceding type of manufacture requires a. much larger 

capital investment than does the manufacture of fine chemicals whose 

production consists primarily of high cost per pound products in small 

quantities. 

Because the capital required is smaller and the economics somewhat 

dissimilar to tha.t of heavy chemical manufacture, it was felt that should 

1 
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this investigation prove the advisability of Oklahoma. as a location for 

a. fine chemical plant, the possibility of starting such an enterprise 

would not be limited to a few large chemical concerns but .could 

possibly be undertaken by a group of individuals. Based on this prem-: 

ise, this investiga.tion was undertaken with the hope tha.t it might aid 

in furthering industrial development in Oklahoma. 



FACTORS INFLUENCING PRODUCT cosr WHICH VARY WITH GEXlGRA.PHICAL LOCATION 

Others hqve attempted to determine the relative importance of the 

factors to be evaluated in plant location surveys for the chemical indus­

try in generai.16, 20 However, in this investigation onlr th~_ following 

factors were considered as influencing the selection of a location for a 

fine chemical plant. 

1. Proximity of Plant to Raw Materials 

2. Proximity of Plant to Markets 

3. Fuel Rates 

4. Electricity Rates 

5. Water Rates 

6. Labor Rates 

7. Construction Costs 

8. Local and State Taxes 

The relative importance of each factor was determined for each plant 
I 

location. 

E;icisting Competition 

In <lietermining the advisabiliti of eitheJ:' Stillwa.ter or .Pryor, _ 

Oklahoma, as a location for a fine chemical plant manufacturing alka.-

loids, the first step was to determine who the major competitors would 

be and their locations, Ihe following information was obtained con-

cerning manufacturers who are at presen.t engaged in the production 
12 

of pyrethrum or other botanicals of that nature. 

1. C~emica.l Insecticide Corp. Metuchen, N. J. 

2. Meer Corporation North Bergen, N. J. 

J. S. B. Penick & Company Lyndhurst, N. J. 

3 



4.. Prentiss Drug & Chem. Go. 

5. John Powell & Oo. 

6. Inland Alkaloid Co. 

7 . McLaughlin Gormley King Co. 

8. U. S. Industrial P,hemicals 
Co. (Div. of Foqd Mac}:)..) 

Potential Competition in Oklahoma 

Brooklyn, N. Y. 

Brook~yn, N. Y. 

T'i pton, Ind. 

Minneapolis, Minn. 

Baltimore, Md. 

In considering the location of an alkaloid J?la.nt in Stillwater or 

Pryor, it was necess1ary to investigate existing concerns to determine 

whether they might have the required facilities to enter into competi-

4 

tion. Information was obtained on the location of the various compatµes 

in the ~tate of Oklahoma. listing themselves as chemica.l manufacturers. 3 

A group of these companies was vi~itt;!ld to determine the type of opera.­

tion being conducted at each. Of the eighteen companies visited, the 

majority were found•to be engaged prima.rily in the compounding of various 

chemical products as listed b~low. 

Type of Production 

Fertilizers 

Water-treating op.emicals 

Insecticides, herbicides, 
pesticides · 

Flavor extracts 

Lacquer, pa.int, wax solvents 

No chemical products 

Number of pla.nts 

l 

2 

2 

2 

3 

10 

None was engaged in the manufacture of ba.sic chemicals on a plant 

scale production basis or had the facilities available to do so. It was 

concluded that no potential competition exists in Oklahoma. If a poten- · 

tial competitor had been found, it would have been necessary to determine 

and analyze the items of manufacturing expe~se at-his location.-



Since the majority of pyrethrum flowers produced today come from 

Kenya, Africa, the delivered cost differential between any two of the 

locations would be approximately the difference in transportation cost 

from the dockside of the nearest seaport to the plant sites:-5 The ma.-

jority of raw materials for alkaloids a.re produced outside the trnited 

States. 

Listed in Table I are the costs per 10() pounds for deliyering 

pyrethrum flowers or other similar materi'als from the nearest seaport 

to the various plq.nts. 

TABLE I 

TRANSPORTATION COST OF· RAW MATERIALS 

Location 

Pryor, Okla .. 

Stillwater, Okla .• 

Tipton, Ind. 

Minneapolis, Minn. 

Brooklyn, N. Yo 

Jf~ Bergen; ~etuchen 
· & Lyndhurst, N. J. 

Baltimore, Md. 

Seaport 

Houston 

Houston 

· New York 

New York 

'New York 

New York 

Baltimore 

Freight Gost 
· .$/100 lbs 

$2.31 

2.3),. 

3.08 

3.76 

.84 

.84 

.84 

The cost of transportation of the finished product to various mar­

ket locations is,J.isted in Table II on page 6.* These locations do not 

include a number of west coast markets to which Pryor and Stillwater 

could ship more cheaply than the other locations. 

{~Market Locations furnished by Mr .. Roy W. Hagelin, chemical broker, 
New York, N. Y. 
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TABLE II 

FREIGHI' RA.TES TO MA.RKEI'S, CLASS 85, I.CL ($/100 LBS) 

r;> 
... ~l2; r£ 

H 
A.P •r-1 ... 

Q) 

~ 
... ..-I Q) .p Q) tll 5 0 t a1 ~~ Q) .... p.. 

"' ~ . .Cl a a1 s '"' . ~:§ () . ..!1:1 • (!) • •r-1 § ~~ ..-I~ . ::s r;> Ol>t .p • as ~ •rl..-1 zi .p 0 o..ro . 
To H 

jl., s .P..!1:1 . (!) • H • •r-1 ,::I •r-1 •rl a1 'U Iii C/)Q !a; l2; i:ci l2; E-IH !a;~ i:ci !a; ' 

A.tlanta j Ga .• 3.04 3.22 3.13 3.08 3.12 2.49 3.56 2. 74 
Boston, Mass. 4.50 4//9 1.64 1.69 1.64 3.22 3.91 2.11 
Bridgeport, Conn. 4.40 4,. (;o 1.15 1.23 1.15 3.13 3.81 1. 75 
Bristol; Tenn. 3.28 3.47 2.54 2.44 2.54 2.26 3.47 2.11 
Brooklyn, N. Y. 4.21 4.44 .84 .84 ----- 3.08 3.76 1.49 
Buffalo, N. Y. 3.56 3.76 2.01 lo96 2 .. oi 2.16 2.98 2.06 
Canton, O. 3.23 J.45 2.36 2.,26 2.35 1.69 2 .. 88 2.06 
Chicago, .Ill. 2 .. 64 2.83 3.18 3.13 3.18 1.30 2.06 2.93 
Cleveland, O. 3.23 J.42 2.44 2.35 2;44 1.69 2. 78 2.17 
Columpus, a. 3 .. 04 3.22 2.59 2.49 2.59 1.40 2. 74 2 .. 21 
Decatur, Ill. 2.25 2.39 3.,32 3.22 3.32 l.37 2.20 3.03 
Detroit, Mich. 3.13 3.32 2~59 2.54 2.59 l.58 2.49 2.54 
Ft. Wayne, Ind. 2.84 3.03 2.88 2.78 2.88 1.09 3.32 2.59 
Ft. Worth, Tex. 1. 75 L 75 4.64 4.59 4.64 3.22 2.39 4,.JO 
Indianapolis, Ind. 2.,59 2.88 2.98 2.93 2.98 .84 2 .. 44 2.64 
Jacksonville, Fla. J.52 3. 71 3.32 3.25 3.32 3.27 4.20 2.98 
Jersey City, N. J. 4.21 4.45 .84 .84 .84 3 .. 08 3.76 1.49 
Kalamazoo, Mich. 2.89 3.08 2.,88 2.88 2.88 L37 2.20 2. 74 
Lynchburg, Va. 3. 71 3.91 2 .. 06 1.96 2.06 2.49 3.61 1.,2 
Milwauke~, W'isc. 2. 74 2.98 3.08 3.17 3 .. 08 1..58 1.,86 3.08 
New Bedford,Masa 4.50 4.69 1.64 1.69 L64 3.27 3.91 2.ll 
New Brunswick, N. J. 4.15 4,40 .84 .84 • 84 2.88 J. 71 L37 
New York» N. Y. 4.21 4.44 .84 .84 .84 j.08 3.76 1.49 
Nutley, .N. J. 4 .. 21 4.44 .,84 .84 .84 }.08 3.76 1.49 
Oma¥, Neb. 2.01 2.60 4.10 4 .. oo 4.10 2.49 1.91 3.86 
Orangeburg, N. Y. 4.21 4.44 , .84 .84 .84 3 .. 08 3.76 1.49 
Pearl River, N. Y. 4.21 4 .. 44 1.26 .92 1.26 3 .. 03 3.71 1.52 
Phila.delphia, Pa. 4.06 4.30 1.12 .97 1.12 2.78 3.76 1.15 
~ttsburgh, Pa. 3 .. 37 3.62 2.11 2.06 2.11 1.91 3.18 1.81 
Portla.nd, Ore. 6.08 8.28 9.80 9.80 9.80 9.42 7.52 9.80 
Rahway, N. J. 4.21 4 .. 44 .84 .84 .84 3.08 3.76 1.49 
Richmond, Va. 3.91 4.10 1.92 1.81 1 .. 92 2.74 3.81 1.37 
Springfield, Mass. 4.30 4.So L33, L42 1.33 3.08 3. 71 1.91 
Stoneham, Mass. 4.So 4.69 1.64 1.69 1.64 3.22 3.91 2.11 

,st. Louis, Mo. 2.01 2 .. 30 3.08 3.42 3.18 1.69 2.J6 3.17 
111Torchester, Mass. -4.40 h.59 1.52 1.58 1.52 3.17 3.81 2.01 
West Plains, Mo. 1.64 1.96 3.98 3.86 3.98 2.34 2.93 3.61 



The labor rates for eaoh loca.tion appear below in Table III. 

Location 

·Stillwater 

Pryor 

Brooklyn 

Baltimore 

Minnea.polis 

Lyn~t1rst 

Metuchen 

North Bergen 

Tipton 

TABLE III 

IABOR RATES 

Average of All 
Indu~tries 

1.65 $/hr. 

L85 

1.87 

L.87 

1..93 

1.93 

1.93 

1.98 

Adjusted Average 
for Chemical 
Industries 

L 74 $/hr. 

lo85 

1.95 

1.97 

1.97 

2.04 

2.04 

2 .. 04 

2o09 

7 

The labor ra:tes a.t Stillwater and Pryor were ascertained by local 

surveys. Labor rates for all 0ther locations were computed by taking 

information on a.verage industrial wage rates at each location and mul-

tiplying by the ratio of the average of chemical industry wage rates 

to the average of all indus-trrial wage ra.tes .19 

Figures 1, 2 and 3 on the following pages show the comparison .of 

gas., electricity and water costs at varying rates of consumption for 

each location,, Data from which these plots were made are found in 

Appendix A, 
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FIGURE 1 
FUEL, COSTS AT EA.OH LOCATION 
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FIGURE 2 
ELEDTRIGITY COSTS AT EACH LCCATION 
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FIGURE 3 

WATER COSTS: AT EACH LOOA.TION 
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The pla.nt construction cost indices for each of the loca.tions 

* are listed belowo 

lo Pryor 

2., Stillwater 

Jo Baltimore 

4 .. Minneapolis 

So Brooklyn 

60 Lyndhurst 

7. Metuchen 

8. North Bergen 

9. Tipton 

100 

100 

110 

120 

135 

11, 

115 

11.5 

120 

11 

The local and state tax .rates a.nd the compa.rison of assessed valua"". 

tion to a.ctual cost for each location are listed in Ta.ble IV on the fol-

lowing pa.ge. 

~i,Priva.te c01mnunica.tionj :Mro L. Wo Trowbridge,, Chief Estimat9r,, 
The Lummus Company, New York, N. Y. 



TABLt IV 

STATE AND LOCAL TAX INFORMATION 

Recurring Taxes Stillwater N. Bergen Metuchen Lym:lhurst Brooklyn Minneapolis Tipton Baltimore Pryor 
State & Local Okla. N. J. N. J. N. J. N. y. Minn. Ind. Md. Okla. 

Income Tax 4% Net None None None 5~ Net ~ Net i% 4% Net 4% Net 
(State) Income Income** Income Gross Income** Income 

Income 

Franchise Tax 1/8% 1/5% of 1/5% or 1/5% or ==c;.;,==,;;:,, ==<="'=.:::=>=> =-i=o=-c=-e::,c:> $100 per 1/8% of 
Capital Net Worth Net Worth Net Worth $500j000 Capital 
Used Used 

Taxes on In= 2 mills on 2 mills 
tangible cash & bank on cash 
Properties deposits & bank 
or .Assets 4 mills on local local local local local local local deposits 

accounts 4 mills 
receivable ·, on accts 
Stocks & rec. 
Bonds Stocks 

& Bonds 

Taxes on Real, 48.2 73081 96.40 8L8 37.9 149 29.8 31.6 45.60 
Personal and mills mills mills mills mills mills mills mills mills 
Intangible ~- (Real 
Property proper= 
(Local) ty only) 

Income Taxes. None None None None 1/5% of 
Gross None None None None 
Income 

% Assessed 55%* 50053% 19.8% 28.7% 83% 37% 33 1/3% 67% 10%* 
Valuation is Sale 
of Actual Value 
Cost !-I 

N 

*Iilf'ormation obtained from local tax assessors 
*'*FedeJffll In~ome T~:ii: not, d@ductibl6 in C;Cmputation of' net income o 



DEI'ERMINATION AND COMPARISON OF COST OF PRODUCT DELIVERED 

Several methods for making a comparison of the factors listed in 

the preceding section for each of the nine locations were cor$idered. 

The method which seemed t o be of greatest adaptability and sensitivity 

is discussed in the following paragraphs and is the method used in this 

comparison. 

Basis of Comparison 

To make a valid comparison of tax and utility rates between the lo­

cations, it was necessary to make the following assumptions. 

Plant Capacity 

The assumption was made that the plant design and capacity were the 

same for each location. A figure of $500,000 was selected as a repre­

sentative value of the plant investment for a fine chemical manufactur­

ing establishment, and this figure was used as the plant cost at Pryor, 

Oklahoma . The plant costs for the remaining locations were determined 

by apply:i,ng the construction cost indices listed on page 11 .in the .pre- .. 

cediRg section. Plant costs as d~termined by this method are given below. 

Location Plant InvestmentCost 

1. Pryor, Oklahoma 

2. Stillwater~ Oklahoma 

3. Baltimore, Maryland 

4. Lyndhurst, New Jersey 

5. Metuchen, New Jersey 

6. North Bergen, New Jersey 

T. Tipton, Indiana 

13 

$500,000 

$500,000 

$550,000 

$575,ooo 

$575,ooo 

$575 .9 000 

. $000,000 



8. Minneapolis)) Minnesota 

9. Brooklyn, New York 

Net Product ,Sales 

$600,000 

$675,ooo 

14 

A figure for the net product sales at Pryor, Oklahoma, was deter-

mined by applying the average ratio of net sales to plant investments 

for twenty chemical product companies to the assumed plant investment 

13 
cost of $500,000. The value of net sales determined was $573,000 

per year. Sine e it was assumed that all plants were of the same 

capacity)) the net sales were assumed to be the same for all plants. 

Net Annual Profit 

This figure was calculated by applying to the assumed value of net 

sales of $573,000 the average ratio of net profit to net sales for 

twenty c hemical product companies. The value determined was $54,5oo 

per year)) which represents the undistributed profit before dividends. 

Manufacturing Requirements 

Labor)) fuel, water and energy requirements were assumed to be the 

same for all locations. 

Freight Costs 

With the above assumptions in view» it was then necessary to deter-

mine how the last factor--that of freight costs=~rnight be introduced 

into the system of ana1Ysis. 

From Table I the additional costs of the r·aw materials to inland 

producers may be determined. However, to establish the cost of ship-

ping the product from a location that is isolated from the majority of 

the markets, a basis of comparison had to be developed. 

Assumptions so far had been based on equality of plant size, net 

' annual salesl> net annual profit and identical manufacturing requirements. 

It was decided that a line could be established geographically which 
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would represent points to which Pryor and an existing competitor might 

ship at equal profit and equal delivered price per pound. In establi~h­

ing this line all cost differentials for la.bor, fuel, electricity, 

freight (raw materials and finished product) and local and state taxes 

between the two locations would be considered. 

Plotting on a map such a line for each location in competition with 

Pryor defines a preferential marketing area for the product. 

Local and State , Ta,xes 

In t he analysis of t ax rate structures of the various states -· and,· 

l ocalities concerned, i t wa.s necessary to fix values for sev~ral items 

to place all companies on a comparable basis. Except for the figure in 

item one , the fol lowing figures and definitions are based upon informa­

tion from the financial reports o,f twenty chemica.l prod~ct compan~e~ .13 

lo Gr oss fixed assets - $500 , 000 for ·Pryor)) Okl~homa. The gross 
value of all lands» buildings and equipment . · Other locations . deter-
mined by construction cost . (See page 13.) , .. 

2. Net profit - $54,:Soo, the net income of the company after 
federal and state taxes prior to payment of dividends to the stock­
holders . 

3. Net sales - $573,0009 the amount of product sales after all 
discounts . 

4. Net worth - $403 , 000, th~ book value of the ownership interest 
in the company. It is the sum of what the original stockholders £ub­
scribed plus what the company subsequently earned and retained in the 
business. 

5. Bank deposits - $63,000, the current cash asset of the company. 

6. Accounts receivable - $69 , 000, the amount due the company for 
sales on credit . 

7. St ocks and bonds - $83,000, the investment of the company in 
stocks and bonds. 
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Comparison of Locations 

With the aid of the preceding basis of comparison it was possible 

to calculate the rela.tive cost of manufacture for ea.ch location by use 

of the data in the preceding section . 

. Local a9:d State Tax Costs 

From the preceding and information ~isted in Table - IV _on page 12, 

the costs of state and local truces were computed for .each location .and 

are found in Table Von the following pa.ge. 

Amount and Value of ProQ.uct Produced 

The current value of pyrethrum is $!i2. 75 per gallon (100/1 basis, 
11 

10 grams pyrethrins per 100 c.c. odorless base). In order to have an 

annual net sales of $57Jg000 it would be necessary t o produce 13,400 

gallons product per year assuming the current price to be representative 

of the average. To produce this amount would require 1 1 092 1 000 pounds 

7 of pyrethrum flowers (0.9% pyrethrins) per year. 

Raw Material Freight Cost 

This figure was calculated for each location by applying the in-

formation in Table I to the amount of pyrethrum flowers required to 

produce one hundred pounds product (1»324 pounds pyrethrum flowers per 

100 pounds solutionj 100:l basis). 7 This information is shown in 

Table VI on page 21. The cost of transporting 7.26 gallons of ethylene 

dichloride and forty-one gallons of odorless petroleum solvent daily to 

each plant was assumed to be approximately the same and any differential 

insignificant in comparison with other differentials in items of cost. 

Estimate of Labor, Fuel, Water and Power Costs 

In order to make a reasonable estimate of the above requirements 



TABIE V 

ANNUAL STATE AND LOCAL TAX COSTS FOR EACH LOCATION 

- ·- ------ --- -

St il1wat~r N Bergen Metuchen Lyndhurst Br ooklyn Minneapoli s Tipton Baltimore Pryor 

ActU'a'1: Pliiitr. ' 
500.9 000 575.9 000 575 .9 000 575 .9 000 675 .9 000 600.9 000 600,000 550.9 000 500,000 

Cost 

Assessed 275.9000 291 .9 000 114,. 000 165 .9 000 305 ,, 000* 2229000 200.9000 368,000 50,000 
Valuation 
~f Plant 

Local Prop"' 13, 250 21 .9 500 119000 13.9500 13.11 900 33 .9 100 5,960 ll.9600 2,280 
erty Tax 

L_-.- --
Local Income =-- --- --- --- 1,146 "'"'"' -=- =-- ---

Tax 

State Income 2,875 =-- --- --- 9,000 6.9100 1,435 6,020 2,420 
Tax 

--- ---,- -··- - - - - ~-- . -- ·- ·- --- --··-- - ---·-- --- . -
State: Prop"' 710 --- --- --· =-- =-- --- --- ---

erty· Tax 
-

Fed. Income 77.9 700 83,200 71.,800 74,400 85.9000 101,500 67,000 78,200 65,500 
Tax 

, ... 
" 

State Fran"' 504 8o6 806 8o6 "'"'- -"'- --- 100 504 
chise Tax 

I TOTAL 94.1) 339 105 ,. 506 83 .9 606 88, 7o6 109.9 046 140.9700 74,395 95,920 71)1414 
-· . 

*Real proper ty only"' estimat ed from informat ion on real and personal property for thr ee of the companies 

' 

! 

I 

i 
I 

I 

I 

r-' ....J 
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per 100 pounds of product, it wa.s necessary to investigate the method 

of manufacture. 7 

A charge of 1500 pounds of pyrethrum flowers is introduced into 

an extractor which consists of a vertical tank mounted on trunnions. 

The extractor is fitted with a false bottom to permit flow of the sol-

vent and retention of the flowers. 

The charge is then extracted by use of approximately 400 gallons 

of ethylene dichloride. The extract is distilled under vacuum yield-

ing approximately 100 pounds of pyrethrins and oleoresin. The mare 

from the extractor is distilled to remove the ethylene dichloride re-

maining. The amount of ethylene dichloride lost per 1500-pound batch 

is approximately three gallons. 

The pyrethrins are then separated from the oleoresin by use of a 

satis;fa.ctory odorless petroleum solvent and are sent to a calibrated 

tank for mixing to the proper concentration. 

The solution is chilled to o0o and held there for three days. 

It is then treated vith a filter aid and .pumped through a _filter press 

to the product storage tanks. A flow diagram of this process appears 

in figure 4 on page 20. 

From the above information the following estimates were made 

based on comparison of this process to similar ones for which labor 

and utility requirements are known. The basis throughout is 300 days 

operation per year1 eight hours per day. 

Item Requirements/mo. Re~irements/100 lbs. 
product 

Labor (man hours) 768 11.63 

Fuel (Btu) 0.5 X 109 7.6 X 10 
6 

·Electricity (KWH) 101000 151 .. 5 

Water (cof.) 50j0()0 756 



Wi"t,h the preceding information it wa.s then possible to make a. cost 

analysis for ea.ch loca.tiono 

Cost of Variables for Ea.ch Location 

In Table VI the cost of ea.ch factor considered in this investi­

ga.tion is listed for ea.ch loc:ation with the excepti(m of freight cost 

to transport product from pla.nt to marketo The cost ,of these factors 

wa.s totaled for e@u:th location and from Ta.ble VI the fallowing list 

of plant locations in order of increasing product cost prepared. 

L PI-yor 9 Oklahoma. 

2o Metuchen, New Jersey 

3, Lyndhurstj New Jersey 

4 o Baltimore J Maryla.nd 

So Ti.pton, Indiana. 

60 Stillwater, Okla.homa. 

7. Brooklyn, New York 

8. North Bergen, New Jersey 

9o Minneapolis 9 Minnesota 

19 

As an example of what the freight costs might be for the final 

product 9 Ta.ble II 9 page 69 lists the costs per 100 pounds for shipment 

to various market locations from ea.ch plant loca.t,ion. It is obvious 

that the cost of shipping the final product is much less signiffoa.nt 

them the cost of transporting the raw ma.terial from the dockside to thtel 

plant. 

It wa.s felt a.t M1:is point that it was not necessary to consider 

the freight cost of marketing the product a.nd establish a. marketing 

are@l:o It is quite obviotrn tha.t a. manuf a.cturer in Pryor J Oklahoma 9 

could market his product anywhere a.t a gre1'l.ter adw.ntage thtm the 

competit,ors 0 



FIGURE 4 
FLOW DIA.GRAM FOR PYREI'HRUM MA.NUFACTURE 

Ethylene Dichloride 
Stor.a.ge Ta.n.k 

p,>I'.'.fithrum 'J• 

r Rot:;iry Drier 

Pulp 

Fil:t,er Presa 

Chilling 
Tank 

Extractor 

Petroleum 
Solvent 

Li.quid. 
Extractor 

Vacu:wn 

Still 

Oleoresin 

Chtlibrated 
Mixing 

T.fi!.nk 

20 



Item Stillwater 
Okla. 

Freight Cost 
R.aw Materials $30.60 

-

La.'bo:t $20.30 

' 

Fuel $ 1.92 

Electricity $ 4.12 

Water $ 1.54 

[ceidef~ , oca State 
Taxes f ·11;. 00 l-''5; _-, 

TOTAL $172.4$ 

TABLE VI 

PRODUCT COST FACTORS AT EACH LOCATION 
DOLLARS PER 100 LBS PRODUCT 

Pryor N. Bergen Metuchen Lyndhurst Brooklyn 
Okla. N. J. N. J. N. J. N. Y. 

30.60 11.13 11.13 11.13 1L13 

21.50 23.80 23.80 23.80 22070 

L35 10.00 10.00 10.00 12010 

L36 5.99 5.99 5.99 6047 

.57 L65 1.82 1.65 1.14 

86,,60~ - 127090 101~0 .107 /70 132050-

14198 · :190 47· - :o.~ · .- ·,-o- · · - 154.14 160.,27 . 186"04' 

Minneapolis Tipton 
Minn. Ind. 

49.80 40.80 

23000 24.40 

5o05 5ol:) 

4.50 4.23 

· .30 L60 

--
170050 90JO-

253 .. 15 166 .. 38 

Baltimore 
Md. 

11.13 

22.90 

8.23 

-

6.35 

LOB 

115 .. 10 

164079 
N 
~ 
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While Pryor is the lowest in taxes, fuelj electriei ty and second 

lowest in labor and water)) it loses its advantage by virtue of manuf~c­

turing an item which requires l..9324 pounds of ra:w material to be shipped 

from a. seaport to manufacture 100 pounds of product. 

As a result of this analysis 9 it would seem that the plant located 

in Minnesota should be unable to compete. However, it is one of the old-

est and apparently one of the more successful of the firms. being con- . 

sidered. As a proposed explanation several peculia.rities which have been 

observed regard;ing the pyrethrum and alkaloid industry a.re presented for 

consideration. 

The cost of raw ma:terials such as pyrethrum flowers constitute the 

largest item of expense in the manufacture of pyrethrum. If the current 

listed :ma.rket price of $.45 per pound1 f .o.b. New YorkJ for pyrethrum 

flowers were applied to this analysis» it would prohibit the manufacture 

of pyrethrum by any of the producers consideredo As an example, at 

Baltimore» the most favorable location, the cost of pyrethrum flowers a.t 

$.45 per pound would resul't, in a ra:w material cost that, is 8.9 times the 

total cost of a.ll the fa.ctors considered in Table VI a:n.d 86 per cent of 

the listed market price of ·the product.. Therefore~ it is necessa.:ry for 

a. pyrethrurn manufacturer to concentra.te his efforts on purchasing raw 

ma.teria.ls at lower cost than bis competitors. Since this involves con-

tractual agreements with producers in various overseas locations, com­

panies which have been in business a number of yea.rs are a.t a consider-

14 able advantage. 

A.nother factor to be considered in the manufacture of alkaloids is 

the possibility of crop fa.ilure as a result o.f clima.tic ~onditions or 

plant infections. The resulting price increase in ra:w material q,hd 
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the occurrence of a shortage may result in inability to fill customer 

orders. In the case of botanicals suoh as pyrethrum and rotenone, 

the eustomer :may possibly turn to the use of the newer synthetics 

such a.s allethri.n. 

As a result of the preeeding analysisp it would seem inad!ts­

a.ble to ~onsider further the manufacture o.f alki;i.loids in Oklahoma, 
. . 

not because such a plant would be unable ·to compete but rather that 

the advantages of @klahoma.as a location would not be utilized to 

the fullest extent. 

In the section following, a method· is devised for evaluati~g 

other types of fine chemical manufacture which might be able to uti= 

lize the advantages of relatively low-priced laborp utilities and 

taxes in Oklahoma. 



GENERAL EVALUATION PROOEDURE 

Xn establishing the general evaluation procedure it was ciecide~ 

a mathematical treatment would be the simplest and most direct. In 

making this mathematical analysis, the assumptions of equal produc-
. ·- - . -· 

tion, sales and profi,t, were ma.de as in Section II. The following 

definitions apply. 

~C total difference in product costs» proposed location minus 
competitorns 

LE = difference in monthly electricity costs.ll proposed location 
minus competitorvs 

6. F = difference in :m.onth.ly .:fi'uel costs:, proposed location minus 
competitor us 

LL = difference in monthly labor cost, proposed loca.tion minus 
competitor n s 

M = average monthly sales in dollars 

P = selling price of productil dollars per pou.nd, f.o.b., wks ... 

6. R difference in monthly raw materials cost proposed location 
minus competitor's 

D.. T difference in monthly tax costs, proposed location minus 
compet.itorus 

h. W difference in monthly water costs}) proposed location minus 
competitor vs 

Su.mma.ti.on of Monthly Cost Di.ff erences 

The expression below indicates the fa.ctors which must be evalu= 

a.ted in determining product cost differentials between the proposed 

location and the location of a eompeti tor. 

/:::J:; 9 the differential cost advantage, is the diff eren.ce in dollars per 

month in manufacturing and r 9:w ma.teria.ls costs betW'~en the two loca.tions 

24 
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bu·t does not include product deli very costs o If the sign of 6,0 is 

negative 9 the proposed location has a mont,hly differential cost advan= 

tage equal to the value of Le o 

Freight Rate Expr~?~ 

If the differential cost adYantage:, as determined by the fore-

going expression9 is used to expand the preferential marketing area~ 

it is necessary to develop an expression .for freight costs in terms 

of dists.nce shippedo Thei following rate equations have been suggested 

as being applicable to the L.C oLo shipment of ma.chinery.? class 85/0 

Eastern United St,atas? 

c: ents/100 lbs. "' 55 cents + (Ool2 cent x M) 

Western United States 9 1 9 000 to 29 400 miles, 

centi,/100 lbso }gi =80 cents + ( Oo26 cent x M) 

where M <~ distance in air 1:Lne miles o 

It was decided that a freight rate equation similar to the above 

might be, developed by use of the inf'orma·tion in Table IL Tbis inf or= 

mation was plotted against map miles ra:t.her than air line miles since 

the ease with whtch the former may be obtained permits a more rapid 

calculationo Figures 5 and 6 represent a plot of freight rates against 

map m:l.les ±~or Piryor and Brooklyn to various locations as listed in 

Table VIL Although ,the two lines do not pa.ss through all the po:tnts J 

they represent the da.ta. suff'icient,l.y well for the purpose intended. 

The slopes of these two lines areg 

Pryor 

Broolr.lyn 

$2053/100 lbso 
1 9 000 miles 

$2051/100 lbso 
lJQOO miles 
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FIGURE 5 
COMPARISON OF FREIGHT RATES WITH DISTANCE FOR PRYOR 
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FIGURE 6 
COMPARISON OF FREIGHT R!TES WT'.r'H DISTANCE FOR BROOKLYN 
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TABLE VII 

COMPARISON OF MAP MILES AND SHIPPING RATES 

Market Point 

Atlanta9 Ga. 
Bostonj Mass. 
Bridgeportj Conn. 
Buffa],.o, N. Y. 
C~ntorij · a. 
Chicago:; Ill., 
Colwnbus; O. 
Deeatur,, IlL 
Detroit;, Mich. 
Ft. wa.yne, Ind. 
Ft. Worth.? Tex. 
Indianapolia 1 Ind. 
Jacksonville, Fla. 
Kalamazoo:; Mich., 
Lynchburg,, V11o 

Milwaukee, Wise • 
New Bedford9 Mass. 
Philadelphia, Pa.. 
Oma.ha.9 Neb. 
Pittsburgh;, Pa. .. 
Richmond, Va .• 
St. Louis, Mo. 

Brooklyn Pryor 
Miles Rate $/lOOlbs Miles Rate $/J.OOJl:6 

750 
195 
42.5 

297 
396 
720 
487 
803 
496 
590 

l405 
650 
850 
620· 
366 
744 
177 

82.,5 
1155 

319 
2-89 
8~5 

I 

3.12 
L64 
1 .. 15 
2.01 
2.35 
3.18 
2o.59 
3.32 
2.59 
2.88 
4.64 
2.98 
3.32 
2.88 
2.06 
3.08 
L64 

·1o12 
4.10 
2.11. 
lo92 
J.18 

650 
1362 
1250 

965 
808 
584 
708 
413 
766 
637 
274 
546 
896 
657 
896 
603 

1830 
1112 

.336 
873 
991 
313 

3 .. 04 
4.50 
4.!i6 
3.,:,6 
3.23 
2.64 
3.04 
2.25 
3.1.3 
2.84 
1.75 
2.59 
3.52 
2.89 
3 .. 71 
2.74 
4.50 
4.,06 
2.01 
3.37 
3.91 
2.01. 



The constants are 

Pryor 

Brooklyn 

~ $1.24/100 lbs. 

~ $1.28/100 lbs. 
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Since these plots represent shipping from west to east in one case 

and eas·t; to west in the other,!) the c:lose agreement between the two seems 

to indiqa.te only one rate equation is required. The equation based on 

the averages appears below. 

Freight Rate ($/100 lbs.) g;{Distanoe in J,;,!)000 miles) (2.52) + 1.26 

This equation is for class 85 chemica.ls (not otherwise included by 

name in the freight rating tables) in cartons, drums» packages, cans and 

containers other than carboys. 

Establishment of Preferential Marketing_Area 

With the foregoing equation it is possible to determine the lines 

of equal delivered price and equal profit between each competitor and 

the proposed location and thereby establish the preferential ma.rketing 

area. This was done _by placing the location being c~nsidered at the 

i.nters,ction or zero poi,nt of a system of Cartesian coordinates. T'he 

coordinates of the c:ompetitori s 1.oea.tion were determined in the usual 
- -

manner. An equation which includes the dif.fe:rential cost advantage6.C 

:,uid the freight rate equation was developed for any point (x,y) repre~ 

senting a market location where the two plants might sell their product 

at equal price and make the same profit per pound as follows: 

Cost to ship from proposed location to point (x,y) ~ 
l - . 

(x2 + f) 2 2.52 +. 1.26 

Cost to ship from competitoris plant located at coordinates (A,B) 

to point (x~y) El GA .,. x)2 • (B- .. y)~ ! 2.52 + lo26 
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where x and y a.re distances in thousands of miles at1d the freight cost 

is in dollars per hundred pounds, 

Introdti.cing the differential cost advantage,LC, the following 

equation is deriYed for the line of equal deliv@red price and equal 

profit between any two locations. 

lOOP ~) + (x2 + i,2)! 2.52 + l.26 • RA - x) 2 + (B - y)j ! 2.52 • 1.26 

Since the foregoing relationship does not permit solving easily for . 

y in terms of X.9 the· expression was transferred to polar coordinates with 

the reference or thrust line ta.ken as that line between the proposed lo-

cation and the competitor 1 s location. The following definitions apply: 

d = distance between proposed location and competitor's plant 
(in 1 9 000 miles) 

r distance to ma,rket from proposed location (in 1 9 000miles) 

,& = the angle between the reference line and line from proposed 
location to market 

The expression thus obtained is 

COS-& 
[. 1,00P (6-C), 1 2 

2.52M + rj ' L---~ 
2dr 

In terms of r ~ 

r 
r1 (1oo __ P l\• 9) 2 

ct:_= ~m 

2 d COS -e- + 2 (lOOP AQ.) 
2o52M 

When"& g;; 0 9 COS -&- :s 1 and the above expression simplifies to the fol-

lowing.9 which indicates how far toward the competitori s plant the -pro-

posed location could market a. producta.t price P with an advantage of .6:C 

r 21 d 

2 
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Given a certain advantage of -6.C.? the following expression permits cal-

cula.ting the lowest unit selling price of a. product which could be 

delivered and sold a.t the competitor's location and ma.ke identical 

profit per pound 

p =d (2 .. 52) (M) 

lOO~C 

Method of Evaluating Monthly Cost Differences 

In the evaluation of the preceding expressions, it is necessary 

tha.t the following information be known regarding the chemical being 

considered for manufacture. 

1 •. The firms currently engaged in commercial production of the 

chemical 

2. The value of the factors which influence product cost a.t the 

competitorsi and proposed locations 

J. Either the water» ;fuel» electricity and labor cost percent-

ages of the total product selling pri~e or 

4. The water 9 fuel~ eleetrieity and labor requirements per 

lOO=pounds product 

With the foregoing information it is possible to determine for a 

particular factor the difference in the cost between the proposed lo­

cation and a competitorv:s location. In the following paragraphs the 

method of calculation is described for each factor. 

Cost of Raw Materials~ 

If there is no difference in the cost of raw materials (f .o. b. 

the supplierv s plant) between loc:a.tionsJ the raw material cost differ-

entia.l is the difference in freight costs. This may be calculated by 

determining the a.mount of raw materials required per moJth and the 
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average shipping rate at each loca.tion. Should differences in cost of 

raw materials exist, these should be added to the freight costs. 

Local and State Taxes: 

These are computed on an annual basis and then converted to monthly 

costs for ea.ch location. 

Oest of La'l;lor and Utilities: 

There are two_ methods which may be .used in determining the costs of 

these at each location. The most aeourate requires information on the 

man hours, KWH, Btus. or pounds of steam and oubie feet of water that 

are required to manufacture a. specified a.mount of product. This is the 

pl,"ef erred method., 

The other method is used when the foregoing information is not avail-

able. It utilizes information which may be in_ the form of an estimate 0£ 

the percentages the cost of labor and utilities are of the product selling 
. - -- . 

price. Im. the use of this method in the procedure established herein, it 

is recommended that these percentages be used in calculating the month:!Y 

labor and utilities costs at the locations having the highest ra.~es for 

ea.ch. The monthly eonsul'll:ptions of labor and utilities are then oaloula-
• - • J • • 

ted by dividing the monthly cost by these highest rates. The oonsu.mp-
...... . 

tions calculated a.re the same as 'those for other locations by virtue of 

a previous assumption and allows the computation of.labor and utilities 
-- -

cost at ea.oh location. The reason the monthly costs are applied to the 

location having the highest rates is the consumption which is th~n cal­

culated is a minimum. This tends to reduce the cost differentials be-

tween locations which grow larger as the monthly consumption increases 

(see Figure 1, page 8) and results in a more conservative estimate. 
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As a.n example of how the preced.in~ mi'ht be applied to partieular 

problems, the foltowing illustrations are presented. 

Illustration 1 

Given: The location. of a fine chemical plant at Pryor, Okla·homa, is . 
'' • • • - • • - • _, • • ·- ~ •• I. • •• ,. • I ,· .~ 

being considered. The current market price of the chemical ~s ~.30 per 

pound, f. o. "b.. New York. The existing eompeti tors are located , '!-~ Bal timo:re, 

Maryland; Tipton, Indiana; a.nd Brooklyn, New York. Th~ following·· pe~ent­

ages of th~ product selling price, which ha:ve been suggested as applying 

to organic chemicals manufacture, will be assumed applicable.1 

Materials and Supplies 

Wa.~es 

Fuel and Electricity 

Salaries and Administration 

Other items (including taxes, 
interest, profit, legal 
servioes) 

52.9% 

u.8% 

6.6% 

9.2% 

tt 

Q 

It 

In addition.11 the assumption may be ma.de that the utility breakdown is: 

Fuel 

Electricity 

Water 

4.0% 

2.0%· 

o.(1% 

6.($ 

Selling Price of Product 

To find& What area. the prqposed plant at Pryor 1'ight -be able either to 

sell the ehemical at a lower delivered price than the eompetitor ~nd make 

the same profit per pound or sell at the eompetitor2 s delivered price 

and make a. larger profit per pound. 

Solution: The assumptions regarding equal plant capacity, :net sales, 
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and net profit at all loeations will be :ma.de in order that the compari­

son of taxes and utility rates will be valid. The values of plant cost, 

plant eapa.oity, net sales and net profit will be those assumed in 

Section II. The information contained in Table V on annu.al tax costs 
. . •. 

at each location may then be used. 

The graphs for water, gas and electricity at. these locations are 

those previously oonstrueted--Figures 1., 2, 3 on pa~es 8, 9, 10. w;th 

a net annual sales of $573.,000, the monthly costs of fuel, gas and water 

are calculated as follows. Monthly fuel costs at loca.tion having ·~ighest 

fuel rate = 4% x 573,000/12 = $1910. Consulting Figure 1 indicates 
- - .. .. 

that Brooklyn, New York, ha;s the highest fuel rate of the locations ~on­

sidered. The monthly consumption which resultf3 in a cos~ of $1910_ at 

Brooklyn is determined and the cost for the same eonsum.ption read for 

the other locations. The same procedure is used for water and electric-

ity and the information entered in 'f'9.-ble yrI~, :page )6. 
. ''. 

Monthly labor costs are calculated by first determining at what 

looation the· rates a.re highest from Table III. The man hours/month re-
' . 

quired may then be computed by dividing the monthly labor costs by_th.,e 

highest labor rates, which in this illustration are the rates at Tipton. 

11.8% x $573,00Q/12 · = man .hours required per month 

$2.09 

Assuming labor effieienoy to be the same at each location, it is now 

possible to ealcula.te the labor costs at other locations sine~ their 

la.bor requirements have been assumed to be the same. The eosts appear 

in Table VIII. 

In determining the costs of raw materials delivered ti:> each 



location, it is necessary to knowi 

1. Point of purcha.se by·each pla.nt 

2 o The freight rates from that location .to t.he plant 

3. The ra.tio of raw materials required per pound of product 

4. Any differences in raw materials price, f.o.b. suppliers' 
plants 

For this illustration it will be assumed tha.t the foregoing information 

was obtaineq. for ea.eh location. The costs of raw materials are those 

listed in Table VIII.· It should be pointed out that if no differenc-e 

exists in foo.b. prices of raw materials from the various suppliers, 

freight costs only are considered. 

Table VIII lists the foregoing costs for each location and the cost 

differential between Pryor and the other locations for each factor. 

It is now possible with the LC vs. from Table VIII to define the mar­

keting area. The method is to draw a lir1e between Pryor and the com­

petitor being considered. Several values are chosen for the angle ~ 

between the line to market and line to competitor's plant. Values of r, 

the dista.noe to the market from Pryor, a.re then calculated for each angle 

by use of tµe fallowing equation: 

r "" 
d2 - (1ooi.6G) 2 

These values are plotted a.s points through which a curve may be drawn 

that will represent the loea.tions both p~nts ca.n market the chemical at 

the sa.me delivered price a.nd make icientieal p1;ofi~~ •. ·. · 

The results of these ea.leulations for ea.0h locationa.re,shown 1in 

Figure 7 a.nd indicate by the intersection of lines of equal profit ·and equal 

delivered.price what market area Pryor could sell in a.tan advantage. 
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TABLE VIII 

COMPARISON OF PRODUCT COST FACTORS 
FOR LOCATIONS CO'NSIDERED IN ILLUSTRATION 1 

Item Pryor Brooklyn Baltimore Tipton 

Taxes (Monthly) $ .5»940 $ 92 U!O $ 7,960 $ 7.SOO, 
' 

L.c --- -J,180 =2,040 ='1))5601 
C 

Labor Cost (Monthly) $ 5»000 5,270 5,320 5,640 

6.L === =270 =320 =640 

Fuel Cost (Monthly) $ 230 l,9910 1,320 920 

& ==- =l,680 -1,090 =690 

Water Cost (Monthly) $ 130 286 163 286 

6.W --- =156 =33 -156 

Electricity 
Cost (Monthly) $ 220 955 865 955 

6E --- =735 -~5 -735 

Raw Material 
Cost (Monthly) $24.,900 26}848 26fl254 26~ 026 

/\R === + 2»348 ,; l,L25b, l.9126 

ilC -~- =3»673 =2»874 -2jo55 



\ 
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•. ·. .· . . . ~IGURE 7 
PREFERENTIAL MARKETING ARFA 

I 

~ - Area in'which competitors have advantage 
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Illustration 2 

Given: The town of Pryor, Oklahoma, is being considered as a potential 

location for a fine chemical plant •.. The product to be :manufactured . 

and its co st ha,ve not been as yet determined. It is assumed that it will 

be an organic chemical having the same distribution of items totalling 

the selling price as listed in the preceding illustration. 

It is desired that any chemical selected might be marketed nation-
. - ·~1 

ally at either an advanta.ge or on equal basis with all competitors. 

Locations where competition might be expected are Brooklyn, New York; 

Tipton, Indiana; and Baltimore, Maryland. 

To find: At wllat pric_E} per pound (f' .o.b.) could a ch~mieal pa-manu­

factured in Pryor, Oklahoma, and sold at the same delivered price as the 

competitorns at his location and still :make the sa.me profit per pound. 

$elution: The same assumptions are made as in the preceding illustra-

tion. It is obvious that as the price of' the chemicals considered de-

creaseSJ the amount produced must increase in order to achieve the same 

net annual sales. Increasing the amount of the monthly production de-
- J 

creases the AC or differential cost advantage per pound of' product one 

location ha,s over the other. Since this cost advantage per pound aids 

in extending the market area by paying additional freight costs, a 

decrease in the price of' the chemica.ls considered results in a decrease 

in the marketing area. The following equation permits the calcula.tion 

of the l,owes~ price per pound product which could be manufactured an.d 

d,elivered to the competitor is location at the same price and:profit per 

pou.nd. As may be seen, it is necessary that a differential cost a.dvan-

tage exists for the location being considered. 

P = -d (2.52) (M) 
1006.C 



By use of the foregoing equation, chemicals whose prices are no 

lower than the following could be considered for manufacture in com­

petition with each of these locations. 

Brooklyn, New York 

Baltimore, Maryland 

Tipton, Indiana 

• 

$/lb. 

0.391 

o.436 

0.331 
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The above prices allow Pryor to ship to any location on an equal 

basis with the competitor and should provide an advantage for most 

:markets. 

In applying the preceding evaluation method to particular problems, 

certain limitations should be kept in mind. 

1. After a market area is established, it should be determined 

what percentage of the total existing market lies within this area. 

Low percentages would require further evaluation. 

2. In some cases patent advantages of the competitor might com­

pletely nullify all manufacturing advantages at the proposed location. 

3. No attempt is made in this method to evaluate differences in 

labor efficiencies, insurance rates, community attitudes, labor turn­

over rates, strike records, fringe benefit expenses and other similar 

items of lesser importance than the factors considered. 

4. Since fuel, water and electricity rates decrease with in­

creased consumption, the assumption of equal capacity and production 

result in a significant error if plants differ greatly in cApacity. 

It was felt that these limitations do not restrict the use of 

this method for a rapid evaluation of the advisability of producing 

a chemical at a particular location. They do indicate a detailed 
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~tudy is requir~d for any chemical whioh appears attractive. 

This method does provide a means of selecting from a large num­

b~r of chemicals, those whioh appear t@ be the most profitable for 

mlU}ufaoture. 



CONCLUSIONS AND REOOMMENDA.TIONS · 

Conclusions: 

From this investigation eert_ain imp~rtant factors we!e (!b~erved 

which influence the selection of a fine chemical to be considered for 

manu:f acture in Oklahoma. 

lo ' The chemical should be manufactured from raw materials avail-
.,,, . 

·able in Oklahoma or surrounding states; but the importance of this 

dimin:j.shes as the ratio of freight cost to pro duet value decreases o 

2.; If the raw materials are not available nearby, the amount of 

raw materials required per pound of product should be smallo 

3o The total cost of the raw materials should be a relatively 

small portion of the product selling price. 

4. The principal contribl.tion to the increase in value of the 

product should result from the use of labor and utilitieso 

5. If the market is not nearby, the percentage product freight 

cost is of product value should decrease with an increase in distance 

to market. 

The investigation of pyrethrum illustrates what might be the 

result if all the above conditions do not prevail. Pryor, although 

having the greatest manufacturing advantage 9 was so penalized by the 

cost of raw ma:t.er.ials shipment.11 that the. :majority. of .the m.anufae:;... 

turi~·advm'l.ugs.'1"~ ,.le,$:t/. 

As an example of a well looated :manufacturing operation9 th, :manu­

facture of phenol=formaldehyde resins is suggested--utilizing raw 

materials which are available locally, producing resins to be sold to 

41 
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a nearby plant which manufactures plastic articles for distribution 

in the Southwest. Since the preceding requires a )o!nt _vent~re ?e~ 

tween one group experienced in plastic resins manufacture and another 

group acquainted with the plastic specialties business, the difficulty 

of achi~ving such an association is most probably the reason none 

exists to date. 

The general evaluation procedure, developed for use in making 

location evaluations simila.r to the one presented herein, finds util-

ity in the following instances. 

1. In determining the effect of market isola.tion on a loo at ion 

being considered for a chemical plant because of the low labor, tax 

~nd utility rates. 

2. In establishing areas in which a considered plant location 

might sell the product at greater advantages than his compe\itors, 
I 

thereby establishing a potential market area. 

3. In fixing the lowest priced chemical which might be ma.nu-

factured and sold at advantage nationally over assumed competitors. 

From this investigation it was shown that ,Pryor, Oklahoma, had 
' . 

the lowest fuel, electricity and adjusted tax rates of the nine loca-

tions considered -and was second lowest in labor and water rates. As 

a result of the high raw materials freight cost for pyrethrum ma.nu-

facture, the advantage of lower labor, utilities and tax costs was 

not utilized to the fullest extent. This investigation indicates a 

fine chemical which meets the requirements listed on the preceding 

page should be economically feasible for manufacture in Oklahoma. 

Recommendations: 

From the results of this study the recommendations are: 



l.. Alkaloids and botanicals not be considered for manufa.cture 

in Oklahoma. 
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2. That the general evaluation procedure established herein be 

applied to the location of Pryor, ·Oklahoma., for fine chemicals which 

meet the criteria set forth on the preceding page 

3. That the intangible effect of company name and reputation on 

selling be investigated since most fine chemicals have restricted 

markets 
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APPENDIX A. 

The following lists the rate sehedules of fuel, electricity and 
. - - . . -··. .. -- --·- .. . -- .. ..,) -

* water at locations in increasing order of oost. 

Fuel Rates 

lo Pryor, Oklahoma (1109 Btu. gas) 

$.019~2 ,per c.c~f. 

2. Stillwater, Oklahoma (1050 Btu gas) 

First 10 c.c.f./mo. 
Next 990 It @ 

It 19,000 tt ft 

It 20,000 tt n -
l,t &J,ooo ··n "-_, 

tt 200,000 It ft 

over 300,00_0 u .... 

3. Tipton, Indiana (1000 Bt~ gas) 

First Boo C .c .f ./mo. ·~ 

Next 1,200 " n 
It 9,080 It It 

u 100',000 tt tt 

over 300,000 It It 

4. Minneapolis, Minnesota ( 1050 Btu gas) 

First JOO CoCof./mo. @ 

Next 29,000 " ti 

n 130,000 t! ; ~ 
It 240,000 tt It 

It 400,000 tt " " 

5; Baltimore, Maryland (1050 Btu gas) 

First 2 CoPof./-.i,o 
Next 18 It @ 

ti 180 " It 

ff 550 n It . -· ,. 4,250 It n 
rt 5,ooo ~ ~ 

$1.55 
.045-6 per c.c.f. 
.0226 tt 

.0186 It 

.0176 " .0171 It 

.0166 tt 

$ .21 per e.c.f. 
.10 " .08 tt 

.01 n 

.o65 n 

$ .10 per e.o.f. 
.012 n 

.o65 !.1 

.065 It 

.065 tt 

$1.10 
.175 per c.c.f. 
.145 It 

.126 It 

.110 It 

.095 n 

*Information obtained from utilities at ea.oh location by private 
communie ation 
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6. Lyndhurst~· North Bergen, 
Metuchen, New Jersey (525 Btu gas) 

First 4 ~.e.f./m~. $1.00 
Next 10 II @ .. 11 per e.e.f. 

u 486 It tt .095 tt 

tt ,oo It It .09 It -
It 1,500 ti It .08 It .. 
It 2,5po n It .01 It . 
ti 5,ooo ll tf .06 11 

- ' 

7. Brooklyn, New York (1040 Btu gas) 

Firs'\', 500 c.c.f./mo $120 
Next 500 It @ .175 per c.o.f. 

u ,oo u tt .l-70 u 
It 1,000 n It . .16o II 

II 2,500 It ti .1,0 n 

Over 4,500 n n .130 1t 

Electrical Rates 

1. . Pryor, Oklahoma. 

Demand Cha.rie 

100 KW' - $ 50 
200 KW:.:, $100 
300 KW - $150 

2. Stillwater, Oklahoma. 

Demand Charge 

100 KW - $ 90 
200 N - $190 
300 KW - $290 

3. North Bergen, Lyndhurst, 
Metue~~~, New Jersey 

Demand Charge 

First 50 KJI - $100 
Next .50 KW - $ 80 

n .500 KW -$725 

Eneriy Qharfle 

$ .. 004/KWH 

Energy: Cl_la.rge 

First 100 KWH/mo@ $.o.5 per KWH 
Next 100 . n , .04 '' 

11 200 " .03 " 
tt 4,600 It .02 ft 

" 5,ooo " .015 u 
Above 10,000 11 .012 n 

Energy: Charge 

First .5,ooo KWH/mo ®$.0317 per KWH 
Next 4.5.,ooo. n .• 0117 n 

n 200,000 "- .0107 n 
It 250,000 n .0097 tt 

tt 300,000 " .0077 " 
1t 8oo, 000 n • 0068 " 
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4. Baltimore, Marylap.d 

Demand Cha.rge Energy Charge 

$1~84 per KW in First 
excess of 60 KW Next 

2,650 KWH/mo @$.0559 per KW'H 
2,650 n .0341 tt 

It 6,650 " .0231 1t 
. ti 15,000 II .Ql.44 It 

It 275,ooo u .0117 " 

5o Brooklyn,; New York 

Demand C ha.rge Energy Charge 

First 7 KW - 0 
Next 28 KW' @ $2.50 per KW 
" 65 tt $2.00 t1 

First 10 KWH/mo $.80 
Next 190 u @$.0511 per KWH 

" 900 tt IL55 u 

6. Minneapolis, Minnesota. 

Demand Charge 

All energy in ex­
cess of 200 K.rlH de­
mand @ $.017 KWH 

7 o Tipton, Indiana 

Demand C barge 

None 

lo Minneapolis,; Minn~s9ta 

First 100,000 Cofo 
Next 200,000 c.f. 
Over 300,000 c.f. 

u soo " .0391 " 
tt 1,300 11 .0281 " 
rt 8,000 " .0211 " 
tt 30,000 n .0161 n 
n 60,000 n .0121 " 
n 1:50,000 If .0111 " 
n 250,000 n .0101 11 

Energy Charge 

First 200 KWH/mo@ $00536 per KWH 
Next 300 tt .• 0457 " 

" 1,,00 tt .0356 " 
Excess 1t 00276 1t 

Energy Cha.rge 

First 
l,llext 

250 KWH/mo@ $.0461 per KirJH 
500 . ~ . • 0411 n 

It 

tt 

n 

1,2,0 !!- .0311 ~ 
8,000 " .0261 ~ 

10,000 tt .0211 1t 

Water Rates 

@ $.04 per c.c.f. 
1t .• 02 tt 

ff • 01 It 



2. Pryor, Oklahoma 

3. 

4. 

5. 

6. 

First 133,700 c.f. 
Next 267,400 c.f. 

Baltimore, Maryland 

First 50,000 c.f. 
Over 5o,oooc .. f. 

Stillwater, OlQ.a.homa. 

First 267 c.f. 
Next 801 c.f. 

n 1,335 c.f. 
II 4,005 C .f o 
II 10,000 C .f. 

Above 16,408 c.f. 

Tipton, I:p.diana 

First 300 C of o 
Next 1,300 c.f. 

II 6,400 C .f. 
tt 12,000 c.f. 
ti 30,000 c.f. 
It 50,000 c.f. 
tt 100,000 c.f. 

Brooklyn, New York 

@ $.0748 per c .c .f. 
11 .052 ti 

@ $.142 per c.c.f. 
lt .080 tt 

@ J.52 per c.c.f. 
It .. 373 tt 

It .299 II 

ti .262 It 

It .202 11 

II .150 u 
,_ 

,@ $.40 per c.(':.f. 
It .35 tt 

n .JO !.l 
It .22 lt 

u .18 tt .. 
It .15 n 
11 .12 II 
,., 

$.15 per CoCofo for industrial us~rs 

1. Lyndhurst and North Bergen, New Jersey 

First 3~300 c.f. @ $.28 per c.c.f • 
Next 30,000 c.L " • 24 u 

It 300,000 C .f, It .20 11 

n 333,000 c.f. n .162 It 
--

8. Metuchen, New Jersey 

First 100,000 c.f. @ $.24 per c.c.f. 
Next 900,000 c.f. It · .19 tt 

lt 1,000,000 c.f. It .145 ti 
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APPENDIX B 

DEFINITION OF SYMBOLS 

_LC - total difference in product costs, proposed location minus 
competitor's · 

d - distance between proposed location and oompetitor•s plant 
(in 1,000 miles) 

~ - difference in monthly electricity costs, proposed location 
minus competitor's 

.6.F - difference in monthly, fuel costs, proposed location minus 
competitor's 

~L - difference in monthly labor cost, proposed location minus 
competitorts 

M - average monthly sales in dollars 

p - selling price of product, dollars per, pound., .f .Oob•., WkS·• 

6R - diff erenoe in monthly raw materials cost proposed location 
minus competitor•s 

r - distance to ma.rket from proposed. loea.tion (in 1,000 miles) 

.6.T - difference in monthly tax costs, proposed location minus 
oompetitorts 

~W - difference in monthly water costs, proposed location minus 
competitor's 

-&- - the ~ngle between the line from the proposed location to the 
co~petitorts plant and tqe line from the proposed location 
to .'the market 

,o 

.. 
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