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Chapter 1

INTRODUCTION

Conmercial ag ricu ltu re  has become a mass consumer o f  an 

increasing  array  o f in d u s tr ia l  products. Most ru ra l  communities are 

serv iced  by a s e r ie s  o f business establishm ents th a t merchandise a large 

v a rie ty  of feeds, f e r t i l i z e r s ,  petroleum, a g ric u ltu ra l chemicals, 

bu ild ing  m a te ria ls , and o ther farm supplies. These products have 

custom arily been merchandised by specia lized  r e t a i l e r s .  D iversified  

o u t le ts ,  s e llin g  a wide range o f farm inputs including serv ices such as 

d e liv e ry , management a ids and c re d i t ,  are becoming more common, however. 

The ta sk  o f  supplying the  r ig h t "product bundle" a t  th e  r ig h t  time a t 

the  r ig h t  place a t  the  lowest possib le  cost i s  a d i f f ic u l t  one, but is  

o f c ru c ia l importance to the s e l le r ,  the buyer, and to  socie ty .

Within recen t years the  re la tio n sh ip  between the  farmer and the 

farm supply industry* has become more complex and much more important. 

American farm ers, in  the wake o f a technological revo lu tion , have 

become more dependent on faim supply firms not only fo r the  large array  

o f products merchandised, but fo r  information and guidance in  the  use of 

these  products.

One o f th e  more s ig n if ic a n t  changes occurring in  ag ricu ltu re  in  

th e  l a s t  th ree  decades has been the increased use of purchased inputs in

*The " a g r ic u ltu ra l supply industry" o r "farm input industry" is  
employed as a shorthand to  re fe r  to  a se rie s  o f in d u strie s  providing 
farm inputs: manufactured f e r t i l i z e r ,  petroleum, feed , seed, ag ricu l­
tu ra l  chem icals, farm machinery, and o thers.
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2

farm production. As a r e s u l t ,  in d u strie s  th a t  supply purchased farm 

inputs have moved in to  a p o s itio n  of specia l importance in  American 

ag ricu ltu re . The index value o f non-purchased inpu ts , fo r example, 

dropped 65 percentage poin ts during the l a s t  29 years while the  

purchased input index rose by 67 and the farm labor index declined 

by 127 percentage po in ts (Table 1 .1 ) . F e r t i l iz e r  use has increased 

more than th a t of any of the  o ther inpu ts, r is in g  from an index of

35 in  1940 to  224 in  1969. The change in  inputs used by the  farmer
2

has been accompanied by an increase  in  p roductiv ity  and an increase

in  the  concentration of consumption of inputs as farms continue to  grow
3

la rg e r in  size  and fewer in  number.

These changes have influenced the trend  toward increased
4concentration in  the farm input industry . Higher concentration is  

ty p ica l but not uniform fo r each major farm input. Feed and bulk 

f e r t i l i z e r  d is tr ib u tio n  are no tab le  exceptions th a t w il l  be covered 

in  more d e ta il  in  Chapter 2.

^ h e  p roductiv ity  index increased from 85 in 1950 to  108 in  
1969, see U.S. Department of A gricu ltu re , Economic Research Serv ice , 
Changes in  Farm Production E ffic ien cy ; A Summary Report, 1970, 
S ta t i s t ic a l  B u lle tin  235 (Washington: Government P rin ting  O ffice , 
1970), p. 17.

^The 1964 Census o f A griculture recorded 80,163 farms in  
Nebraska compared w ith 100,846 in  1954. This is  a decline o f 20.5 
percent fo r the  ten-year period. Over the  same time in te rv a l ,  the 
number of farms in  the U.S. declined 34.0 percent from 4,782,416 to  
3,157,857 farms. The average farm in Nebraska increased from 470.9 
acres to  596.2 acres , while the average U.S. farm increased from 242.2 
acres to  351.6 acres.

^"Concentration" re fe rs  to  the number of ac tual market r iv a ls .
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Table 1.1

Index of Farm Input Usage, United S ta tes , 1940-69 (1957-59=100)

Year

Farm Inputs

Non- 
Purchased Purchased

Feed, Seed, 
and Livestock

F e r t i l iz e r  
and Lime

Farm
Labor

All
Inputs

1940 140 76 55 35 191 99

1950 119 91 72 68 142 101

1960 95 105 109 111 92 101

1969 75 133 148 224 64 112

Source: U.S. Department of A griculture, Economic Research Service, FPED, Changes in  Farm Production 
and E ffic iency , S ta t is t ic a l  B u lle tin  No. 233 (Washington: Government P rin ting  O ffice, 1970),
p. 1?k
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4

The Problem

As loca l grain  and farm supply markets are  enlarged, increasing 

amounts o f c a p ita l a re  needed to  achieve minimum scale required fo r  

le a s t-c o s t production and d is tr ib u tio n  o f products. The re su lt may be 

increased b a rr ie rs  to  new en try , lintry o f large  firms v e r t ic a lly  

in teg ra ted  backward in  production and forward in to  d is tr ib u tio n  may 

pose an absolute cost b a r r ie r  to  p o te n tia l r iv a ls .  A th ird  and 

important en try  impediment i s  product d if fe re n tia tio n . I t  i s  to  th e  

s e l l e r ’s in te re s t  to  seek a d if fe re n t ia l  advantage fo r products over 

com petitors. An estab lished  "name" supported by economies in  sales 

promotion can be a formidable b a r r ie r  to  a p o ten tia l new firm  even 

though th ere  may be no o ther production o r d is tr ib u tio n  disadvantages.

Serious consideration  i s  being d irec ted  to  the ccm petitive 

e ffe c t o f the  huge fin an c ia l base o f large d iv e rs if ie d  businesses. 

Market influence may a r is e  from a f irm 's  large  cash flow or i t s  

superior advantage in  securing fin an c ia l support. Conglomerates a re  

discussed and debated as a foim of o rganization  th a t ,  through continued 

growth and d iv e rs if ic a tio n , might u ltim ate ly  gain undue p o l i t ic a l ,  

economic, and so c ia l power. Large conglomerate firms operating on a 

na tional and regional scale  have entered the  farm input market by 

developing th e i r  own d is tr ib u tio n  organization  fo r  th e i r  own 

p a rtic u la r  brands. Entry o f na tional petro-chem ical companies in to  the 

production and d is tr ib u tio n  of f e r t i l i z e r  is  a c la ss ic  example.^

^For documentation o f  th is  revolu tionary  process, see R. 0. 
Aines, "Rationale fo r Conglomerate Growth in the  Farm Input S ec to r,"

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

 
 
 
 

 
 
 

PREVIE
W



5
With various market imperfections^ present in  the  farm input 

industry , specia lized  firms in loca l markets a rc  finding a s in g le ­

product lin e  may not provide enough market p o te n tia l to  allow growth 

su ff ic ie n t fo r  su rv ival. Growth v ia  d iv e rs if ic a tio n  in to  add itional 

m arkets, each having i t s  own expansion p o s s ib i l i t i e s ,  may be a relevant 

a lte rn a tiv e . D ivers ifica tion  may be a p ro f ita b le  a lte rn a tiv e  because 

o f complementarities o f resource use o r because of complementarities 

among products o r serv ices in  a given market. Complementarity may 

e x is t among products because of the  in te rchangeab ility  o f  use of 

c e r ta in  resources. The volume of one product may be increased as a 

r e s u lt  o f handling another product o r se rv ice --a  re s u lt  o f market 

complementarity.

While a l l  of these are important is su e s , most must be deferred 

fo r  l a t e r  study. The present study i s  concerned only with possib le  

operational e ff ic ie n c ie s  from increased s iz e , u t i l i z a t io n  and d iv e r s i f i ­

cation  o f country e levators and r e t a i l  farm supply businesses.

Economics o f Conglomerate Growth, ed. Leon Garoian (San Francisco: 
ftecorder-Sunset P ress, I960), pp. 63-68; Arlo J .  Minden, "Changing 
S tructure  o f Farm Input Industry ," American Journal o f A gricu ltu ral 
Economics, Vol. 52, No. 5 (December 19)0), pp. 678-6£!>; Dale C. Dahl,
*'S tructure o f Input Supplying Industries  and Techniques o f A nalysis," 
American Journal of A gricu ltu ral Economics, Vol. 51, No. 5 (December 
1969), pp. 1046-1US4; and Kenneth R. F a r re l l ,  "A Look Ahead fo r  the  
A gri-business Industries"  (speech presented a t  the National A gricu ltu ral 
Outlook Conference, February 1969, Washington, D. C .).

^Many firms in the farm input industry  arc  not operating or may 
not be in  a position  to  operate a t  an output level th a t  y ie ld s  minimum 
long- or short-run  average costs, f lu c tu a tin g  volume caused by 
seasonality  in  demand for the  product, level o f technology, imperfect 
knowledge, degree of com petition, and managerial a b i l i ty  are some of 
the  reasons why firm s do not operate a t the low point on th e ir  short-run  
average cost curve. Firms marketing products used seasonally  in  farm 
production appear p a r tic u la r ly  suscep tib le  to  problems o f in e f f ic ie n t 
resource use.
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6
The major purpose for focusing on m ulti-product firm  costs 

was tw o-fold. F i r s t ,  only lim ited  research has been d irec ted  toward 

investiga ting  the  in te rn a l co st s tru c tu re  o f m ulti-product firm s. No 

stud ies were found th a t  rigorously  evaluated the in te rn a l cost 

s tru c tu re  o f m ulti-product firms engaged in  farm product marketing 

and farm input r e ta i l in g  a c t iv i t ie s .  Research in  the past has 

centered almost exclusively  on analyzing the cost and demand problems 

of single-product p la n ts . The economic-engineering framework ty p ic a lly  

employed fo r measurement and evaluation of costs of marketing a 

sing le  homogeneous product provides a usefu l base, but cannot be 

applied w ithout m odification to  sp ec ific  questions and problems of 

a m ulti-product marketing operation. Secondly, sp e c ifica tio n  o f  cost- 

volume re la tio n sh ip s  between the  s ing le- and m ulti-product firms is  

needed to  provide guides fo r  p red ic ting  possib le  m erits o f  firm 

expansion and merger p o lic ie s . The economic im plications of la rg e r  

and more h igh ly  d iv e rs if ie d  firm s are o f prime in te re s t  to  the  firms 

themselves, to  farmers and to  society .

Substan tia l emphasis has been placed upon research and 

extension to  a s s is t  the farmer in  organizing and operating h is  

business e f f ic ie n t ly .  Less a tten tio n  has been given to  the  organization 

and e ffic ien cy  o f a g r ic u ltu ra l  suppliers and the  impact th e ir  costs 

have upon the  a g ric u ltu ra l  producer. With today 's  commercial fanner 

su b s titu tin g  purchased farm inputs fo r land and lab o r, i t  becomes 

h ighly important to  both  fanners and socie ty  th a t production and 

d is tr ib u tio n  costs o f  farm inputs be as low as possib le  and th a t the 

p rice  o f these inputs to  the  fanner be in  accordance w ith costs .

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

 
 
 
 

 
 
 

PREVIE
W



The trend  toward enlarged scale  of farm supply r e ta i l in g  to  

match the  increased scale  of producer operations may force some sing le  

product firm s to  d iv e rs ify  in to  re la te d  product lin e s  to  p ro tec t th e ir  

market p o sitio n  and insure th e ir  own growth and su rv iva l. A need 

e x is ts  fo r  an economic evaluation o f s tru c tu ra l changes taking place.

A p a r t ic u la r ly  neglected need is  th e  evaluation o f cost s tru c tu re s  

o f h ighly d iv e rs if ied  farm input organizations re ta i l in g  d ire c tly  

to  the farmer. Only through such an analysis can cost comparisons 

be made between more t ra d itio n a l  h ighly  specia lized  r e t a i l  o u tle ts  

and the newer more highly d iv e rs if ie d  establishm ents.

F a ilu re  to  make e ff ic ie n t  adjustments in  the  farm supply 

sec to r may be re f le c te d  as higher farm production costs . Consequently 

untimely or improper adjustments made in  the  farm input sec to r can 

lead to  an in e f f ic ie n t  a llo ca tio n  o f resources in  the a g ric u ltu ra l 

industry  generally . Higher costs o f food production would lead 

u ltim ate ly  to  higher costs o f  food. The consumer too has an in te re s t  

in promotion o f economic e ffic ien cy  in  th is  sec to r.

Objectivcs

The broad objective o f th is  study i s  to  in v es tig a te  the  nature 

of the  in te rn a l cost s tru c tu re  of m ulti-product faim supply re ta il in g  

firm s and to  make comparisons w ith the  in te rn a l cost s tru c tu re s  of 

single-product firm s.

The sp ec ific  ob jectives o f the study are:

I .  Examine the  nature and exten t o f  s tru c tu ra l changes in
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the  g ra in , feed, petroleum, and f e r t i l i z e r  

in d u s tr ie s .

I I .  Develop m ulti- and single-product models th a t 

w ill:

A. Measure the re la tio n sh ip  between p lan t s ize  

and average cost.

B. Measure the re la tio n sh ip  between d iffe re n t 

lev e ls  of p lan t u t i l iz a t io n  and average co sts .

C. Measure the re la tio n sh ip  between product 

d iv e rs if ic a tio n  and average costs.

I I I .  Suggest possib le  im plications o f d iv e rs if ied

input merchandising fo r  input industry firm s and 

farmers.

Procedure

Costs of th ree  d iffe re n t p lan t sizes were synthesized fo r 

g ra in , custom mix feed , bulk petroleum, and liq u id  f e r t i l i z e r  

m ulti- and single-product firm s. M ulti-product firm  p lan ts  were 

stru c tu red  to  f i t  a m ulti-product lin e a r programming model. The 

four products were chosen on the basis  of: 1) staggered temporal

demand p a tte rn , 2) observed actual d iv e rs if ica tio n  tren d s , 3) re la tiv e  

importance in  terms o f  to ta l  s a le s , and 4) a v a ila b ili ty  of em pirical 

cost evidence. Each product l in e  is  composed o f a group o f re la ted  

products. The bulk petroleum department, fo r example, s e l ls  two grades 

o f gasoline, two grades o f d ie se l fu e l, tra c to r  fu e l, kerosene and 

lu b rican ts . Programming was sim plified  by estab lish ing  a gross sa les
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margin c o e ff ic ie n t, weighted according to  each p roduct's  margin and 

con tribu tion  to  sa le s .

The lin e a r  programming model was used to  evaluate re su ltin g  

p ro f i ts  and average costs fo r  each o f  several s izes  and lev e ls  o f 

u t i l iz a t io n  o f each department. P ro f i t  and cost estim ates were 

developed fo r  both sing le- and m ulti-product operations. Comparison 

of m ulti-product model p lan t cost r e s u l ts  were made w ith s in g le ­

product model firm  p lan t co sts  a t  50, 75, and 100 percent o f p lan t 

u t i l iz a t io n  fo r  th ree  p lan t s iz e s , m u lti- and single-product firm s.

Uniform assumptions were made regarding p lan t c h a ra c te r is tic s  

and lo ca tio n , customer and use d e n s ity , physical transform ation 

c o e ff ic ie n ts , and fa c to r  p ric e s . R esulting cost d ifferences can, 

th e re fo re , be a ttr ib u te d  to  s iz e , u t i l iz a t io n ,  o r d iv e rs if ic a tio n . 

Additional assumptions considered op era tio n a lly  usefu l in  making the  

tra n s it io n  from a single-product co st analysis to  a m ulti-product 

cost construct are  presented in  Chapter 5.

The data  used fo r developing both the  m ulti- and single-product 

model p lan ts  were taken ex tensively  from p rio r  stud ies o f  s in g le ­

product p lan t operations. Costs reported  in  these s tu d ies  were 

synthesized p rim arily  from engineering estim ates. Information from 

stud ies was supplemented w ith  o ther da ta  secured from interview s 

with farm input managers, equipment m anufacturers, accounting, 

insurance and c re d it  in s t i tu t io n  personnel, and o th er primary and 

secondary sources.

'Ihc next chapter reviews the s tru c tu ra l se ttin g  o f the  four 

farm input in d u strie s  under in v es tig a tio n  in  the present study.
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The account of s tru c tu ra l changes serves as a guide 

of the  syn the tic  cost findings w ith the  l ik e ly  cost 

" ty p ica l"  present-day firm s.

10
fo r comparison 

s tru c tu re  of
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Chapter 2

STRUCTURAL TRENDS IN FARM INPUT INDUSTRIES

The purpose o f  th is  chapter i s  to  present consumption and

s tru c tu ra l changes occurring in  g ra in  marketing and in  se lec ted  farm

input in d u str ie s  fo r  Nebraska, the North Central Region, and the  United

S ta te s . The sp e c if ic  purchased farm input in d u strie s  discussed are

feed, f e r t i l i z e r ,  and petroleum.*

Firms comprising the purchased farm input in d u strie s  have been

undergoing important s tru c tu ra l  changes and have a tta in e d  a po sitio n  of

g rea t importance in  American ag ric u ltu re . The v a ria tio n  in  form and

grade o f  purchased faim inputs and changes in  faxming p rac tices  have

con tribu ted  to  the  quan tity  o f inputs used, p a r t ic u la r ly  in  recent

years. The value o f to ta l  farm inputs used in  the United S tates
2

increased 3 percent from 1950 to  1965, and 11 percent by 1969.

Changes have not been confined to  these th ree  se lec ted  farm 
inpu ts. The p e s tic id e  industry  ( in se c tic id e s , fungicides, roden tic ides, 
and h e rb ic id e s), fo r  example, the  fourth  la rg e s t in  terms o f farm 
expenditures, has grown, as f a s t  as any of the farm input in d u strie s .
Over 100 firm s are involved in  basic  p e s tic id e  production today, w ith 
farm p e s tic id e  expenditures in  the United S tates increasing by nearly  
250 percen t, from $179 m illion  in  1950 to  $619 m illion  in  1966. At the 
r e t a i l  le v e l, p e s tic id e s  are frequently  sold in  combination w ith other 
farm inpu ts. See Brian G. Gnauch, "An Economic Analysis o f Market 
Conduct in  Five A gricu ltu ral Input Industries" (unpublished Ph.D. 
d is s e r ta tio n , U niversity  o f Minnesota, 1968), pp. 74-78. The present 
study i s  concerned w ith only the  th ree  major farm inputs (major in  terms 
of to ta l  farm expenditures) and g ra in  marketing.

^U.S. Department o f A gricu ltu re , Economic Research Service, 
"Handbook o f  A gricu ltu ra l C harts,"  A griculture Handbook No. 359 
(Washington: Government P rin tin g  O ffice , November 1969), p . 16.
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12
In 1968, farm expenditures fo r feed , seed, f e r t i l i z e r  and 

"operational c a p ita l items" amounted to  $534 m illion  in  Nebraska, almost 

$6 b i l l io n  in  the  North Central Region and nearly  $14 b i l l io n  in  the 

United S ta tes (Table 2 .1 ). These four major expense categories have 

generally  co n stitu ted  a t  le a s t  50 percent o f  to ta l  cu rren t farm 

operating expenses. In 1968, fo r example, these  four categories 

accounted fo r  52.4 percent o f to ta l  cu rren t farm operating expenses fo r 

Nebraska and 59 and 56 percent fo r  the North Central Region and the 

United S ta tes respec tive ly .

Consumption changes and re la te d  s tru c tu ra l trends fo r the 

f e r t i l i z e r ,  feed , petroleum, and g ra in  assembly in d u strie s  are described 

separa te ly  in  th is  chapter. A dditional a tte n tio n  is  also d irec ted  a t 

farmer-owned organizations (cooperatives) since a s ig n if ic a n t propor­

tio n  o f farm supp lies , p a r t ic u la r ly  f e r t i l i z e r  and petroleum products, 

are purchased through these organizations (Table 2 .2 ).

F e r t i l iz e r

Consumption

F e r t i l i z e r  has been one o f  the most rap id ly  growing farm supply 

markets. The decade of the 1960’s saw the use o f f e r t i l i z e r  increase 

su b s ta n tia lly , both in  the  world and domestic markets. Total f e r t i l i z e r  

m ateria ls  consumed in  the  United S ta tes  more than doubled between 1950 

and 1968, while p lan t n u tr ie n t consumption was n early  four times as 

g rea t (Table 2 .3 ). F e r t i l iz e r  consumed in  Nebraska increased 20 times 

from 43,667 tons in  1950 to  878,309 tons in  1967.

F e r t i l iz e r  expenditures in  the United S ta tes increased 96 percen t, 

from $975 m illion  in  1950 to  $1,914 m illion  in  1966, while Nebraska
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