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THE ELATIOMSSIP OF FARM SIZE TO ABILITY TO PAY FOR I m I G A T I O N  

WATER I N  THE DXY LAX3 :"SEA OP CANYON COUNTY, IDAHO - 

Arthur Lee Coffing 

CHAPTER I 

INTIIODUCTION 

I. PROBLEM 

During the  pas t  f i v e  years  severa l  la rge  areas  of Idaho 

deser t  land have been developed f o r  a g r i c u l t u r a l  purposes. 

One of the  l a r g e s t  and bes t  developed of these areas  i s  found 

i n  the Dry Lake area of Canyon County. The uniqueness of 

t h i s  development i s  the  f a c t  t h a t  the water must be l i f t e d  

500 t o  600 f e e t  from the Sndke River t o  the  overlying plateaus 

before i t  can be applied. The engineers have proven it physi- 

c a l l y  f e a s i b l e  t o  bring water t o  the arable  land on the 

plateaus;  however, the  question t h a t  remains unanswered i s  

the economic f e a s i b i l i t y  of such ventures. 

I n  a short-run ana lys is ,  the  i n i t i a l  p ro jec t s  a t  Dry 

Lake appeared t o  be very successful .  I n i t i a l  water cos t s  

were not appreciably higher than those on establ ished deep- 

well i r r i g a t i o n  p ro jec t s  i n  the county while y i e l d s  were 

s ign i f i can t ly  higher than the  county average. This, p lus  

the f a c t  t h a t  the  land cost  was low because the f u l l  tax 

r a t e  does not apply t o  newly developed land,  gave the p ro jec t  

even more of an appearance of being highly prof i tab le .  This 



appearance of being highly p ro f i t ab le  has l e d  t o  the c rea t ion  

of other  pro jec ts  of both g rea te r  area  and pumping height.  

I 
I Kany of the  plamed pro jec ts  c a l l  f o r  pressure equal t o  1000 
t 

f e e t  of l i f t .  Present ly ,  development of these pro jec ts  i s  

, not taking place because t h e i r  proposed loca t ion  i s  on govern- 

I ment land control led by -the Bureau of Land Management. The 
t 

! Bureau w i l l  not allow development unless a pro jec t  appears t o  
! 

be economically f eas ib le ,  which means t h a t  a 320-acre farm 

uni t  should be able  t o  pay a l l  farming expenses and provide a 

decent l i v i n g  f o r  the farm family. One of the primary pur- 

poses of t h i s  study was t o  provide the  Bureau with farm cost  

analyses t h a t  can be used t o  judge the  f e a s i b i l i t y  of fu tu re  

pro jec ts .  

r" i 
5 , <  

Sta ted  s p e c i f i c a l l y ,  the  problem i s :  I n  the D r y  Lake 

area,  how do farm-size re la t ionships  a f f e c t  a farm's earning 

a b i l i t y  on a per  u n i t  of output basis?  I n  t h i s  study the  

earning a b i l i t y  w i l l  measure the capaSi l i ty  of the farm t o  

pay f o r  high-priced i r r i g a t i o n  water. The problem i s  simply 

one of determining the re la t ionship  between farm s i ze  and 
? 

production ef f ic iency;  thus ,  it f a l l s  i n t o  one o f  the  problem 

areas of a g r i c u l t u r a l  economics. D r .  Ear l  Heady of Iowa 

S ta te  Universi ty says, "Although the  subject  has been the 

center  of debate f o r  several  decades, l i t t l e  i s  ac tua l ly  

known about the  s t ruc tu res  of long-run cos t s  ( the  l e v e l  of 

various short-run cos ts  curves f o r  u n i t s  of d i f f e r e n t  s i z e s )  

i n  agr icu l ture .  11 1 

I Ear l  Seady, Economics of  Agricultural  Production m d  - 
Resource Use, ( ? r e n t i c e - ~ a l l ~ ~ n ~ l e w o o d  C l i f f s ,  N. J., 1.952), 
- r m r  - 



This problem i s  important t o  t h e  f i e l d  o f - a g r i c u l t u r a l  

economics t o  the  extent  t h a t  it demonstrates how t h e  r e l a t ion -  

sh ip  between s i z e  and production e f f i c i ency  a f f e c t s  p r o f i t s .  

Since the  issuance of D r .  Heady's s tatement,  some work has 

been done i n  t h i s  problem area  but no conclusive evidence has 

been offered.  It i s  not expected t h a t  t h i s  s tudy w i l l  o f f e r  

conclusive evidence t o  e i t h e r  t he  v a l i d i t y  o r  nonval id i ty  of 

the theory t h a t  increasing farm s i z e  r e s u l t s  i n  the  c a p a b i l i t y  

t o  produce more e f f i c i e n t l y ,  but it w i l l  contr ibute  t o  what 

i s  a l ready known about the  problen area .  

The answer t o  the  s p e c i f i c  problem w i l l  a l s o  have a 

d i r e c t  bearing on the  econorny of Idaho. It may be t h a t  t he  

r e s u l t s  of t6e  study w i l l  show t h a t  i n  the long-run t h i s  type 

of i r r i g a t i o n  p ro jec t  i s  not economically sound. I n  such a 

case,  i t  i s  conceivable t h a t  the  Sureau of Land Management - , 

w i l l  s top  allowing Desert Land Entry f o r  p r o j e c t s  of t h i s  

type. A t  t h e  o the r  extreme, i f  small farms have the  a b i l i t y  

t o  pay the  high water c o s t s ,  the  probable r e s u l t  may be t h a t  ! 

the  Bureau w i l l  continue t o  allow en t ry  on only 320-acre 5 , 
L 

i 
u n i t s  with the r e q u i r e ~ e n t  t h a t  each en t ry  be farmed a s  an 1 

I independent u n i t .  I n  the  l a t t e r  case ,  i t  i s  l i k e l y  t h a t  t he  ! 

i 
high investment w i l l  continue t o  discourage o r  defea t  nos t  1 
small developers and thus r e s u l t  i n  a longer development 1 
period f o r  any .given t r a c t  of land. Between the  two extremes 1 

I 
i s  t h e  p robab i l i t y  t h a t  t he  study w i l l  show t h a t  s i z e  1 
increases  give increasing production .e f f ic iency  up t o  a 
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c e r t a i n  po in t ;  pas t  t h i s  point  increases  i n  farm s i z e  w i l l  

r e s u l t  i n  e i t h e r  constant  o r  decreasing production e f f ic iency .  

Such a  s i t u a t i o n  could lead the  Bureau of Land Management t o  

pick a  range of e f f i c i e n t  farm s i z e s  which would be allowed 

t o  develop given areas.  

During the  1963 crop year  there 'were  eleven farm u n i t s  

i n  the  Dry Lake P r o j e c t ;  of these  eleven it was poss ib le  t o  

. obtain  complete records of farm expenses f o r  e igh t  farm 
I 

u n i t s .  Thus t h i s  study i s  l imi t ed  t o  a  sample of e igh t  f a r m  

ranging i n  s i z e  from 200 t o  1800 acres .  These farms were 

developed on p r i v a t e l y  owned t r a c t s  located i n  the  Dry Lake 

! area  south of Nampa, Idaho. The a rea  i s  near ly  homogeneous 

i n  terms of weather, s o i l ,  and J~opographical  condit ions.  

Rotations a re  composed pr imari ly  of f o u r  crops: wheat, 

a l f a l f a  seed, pota toes ,  and sugar beets .  Only two of these  
; 

farms included a  l i ves tock  e n t e r p r i s e ;  one was r a i s i n g  race 
I 

horses while the  o ther  was feeding s t e e r s .  Neither enter-  
I 

i 

I 

, p r i s e  was r e l a t e d  t o  the  s i z e  of t he  farm; , t he re fo re ,  t h i s  
: 
I s tudy w i l l  not  attempt t o  determine what t he  e f f e c t s  of a 

l ives tock  en te rp r i se  would be. 

The main object ive  of t he  study i s  t o  determine the  

a b i l i t y  of d i f f e r e n t  s i z e s  of farms t o  pay f o r  i r r i g a t i o n  

water. This a b i l i t y  w i l l  be measured by the  c a p a b i l i t y  of 

- f- 
the  farm t o  produce high value crops a t  low cos t s .  
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Fhrased i n  a d i f f e r e n t  way, the object ive  of t h i s  study 

i s  t o  f ind  the  maximum t h a t  farms of various s i z e s  can pay 

f o r  i r r i g a t i o n  water i f ,  a t  the  same time, a l l  o ther  f a c t o r s  

of production a re  adequately rewarded. This, t o  some degree, 
I 

i w i l l  ind ica te  the  m a x i m u m  value of water i f  i r r i g a t i o n  i s  it's 
i 

t highest  use. This type of information can be of use t o  
i 

fu ture  s tud ies  which involve water r i g h t s  o r  water values.  
1 

A secondary object ive  i s  t o  determine the  economies of 

s i z e  of the  var ious  e n t e r p i s e s .  This w i l l  r e f l e c t  the  com- 

p e t i t i v e  advantage of each en terpr i se  on farm-to-farm, area- 

to-area, o r  possibly  on s ta te - to-s ta te  l eve l s .  



METHODOLOGY 

I. HYPOTAWSIS 

, , As a working hyyothesis, this study postulates that lar- 

ger farms are able to pay more for water on a per-unit of 

I output basis because economies of size exist within the 

various enterprises and because management is able to com- 

bine them efficiently. This implies that the ability to pay 

for water is dependent on both economies of size which may 

or may not be found in the various enterprises, and the cap- 

/ ability of management to combine them in such a way that-the 

farm will have size economies. 

The alternative hypothesis is that economies of size do 

not exist in any of the enterprises; therefore, no matter 

what management does, will impossible for secure 

size economies by increasing farm size. 

k third possible hypothesis can be stated in this form: 

Although size not exist within the enter- 

prises, ingenious management may be able to combine the 

enterprises in such a way that there will be size economies 

for the entire farm if its size is increased. 

An example of this third possibility would be the case 

of a manager on a 100-acre farm who produces 100 acres of 

wheat, or 100 acres of alfalfa, or any combination of the 

two at a cost of say eight cents per dollar value of output; 



r^ however, on a  150-acre farm he i s  able t o  produce a  d o l l a r ' s  

worth of product f o r  l e s s  than e ight  cents  i f  and only i f  

he r a i s e s  say 79.3 acres  of a l f a l f a  and 70.7 acres  of wheat. 

Thus, the  increased re tu rn  i s  due t o  management r a t h e r  than 

t o  the  existence of s i z e  economies within e i t h e r  of the  

enterpr ises .  

Since the  science of economics has not developed appro- 

p r i a t e  techniques t o  i s o l a t e  and ,measure prec ise ly  the  

managementlfactor, t h i s  study w i l l  not attempt e i t h e r  t o  

i s o l a t e  o r  measure t h i s  t h i r d  p o s s i b i l i t y .  Thus, analyzing 

the da ta  w i l l  show t h a t  e i t h e r  the  hypothesis o r  i t s  a l t e r -  

native has the  g rea te r  probabi l i ty  of being t rue .  

Mathematically s t a t e d  the hypothesis would be represen- 

ted  by the formula Y1>Y2>Y3>Y4 . . . . . . > Yn where 

Yi i s  the  cost  per  u n i t  of output f o r  the  d i f f e r e n t  farm o r  

en terpr i se  s i z e s  and Y1 represents  the  smallest  s ize .  The 

re la t ionship  between s i z e  and cos t  w i l l  be estimated by the 

simple cu rv i l inea r  regression equation Y' = 1 
a + bx . The 

symbol l f X t t  i s  the. number of acres  f o r  which Y' i s  being 
I 

estimated. The symbol "b" represents  the  re la t ionship  

between the two var iab les .  A pos i t ive  "b" w i l l  ind ica te  

t h a t  s i z e  economies are  a t t a inab le ,  while a  negative "b" 

w i l l  ind ica te  t h a t  they are  not a t ta inable .  

The hypothesis contains two p a r t s  t o  t e s t .  One i s  

concerned with the existence of s i z e  economies within the  

P individual  en te rp r i se ;  the o ther  i s  concerned with the  
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P a b i l i t y  of management t o  take advantage of these s i z e  econ- 

omies. If one o r  more of the en te rp r i se  cos t  curves ind i -  

I cate  t h a t  s i z e  economies e x i s t ,  t he  regress ion c o e f f i c i e n t s  

f o r  the  r e l a t ionsh ip  between en te rp r i se  s i z e  and production 

cost  w i l l  be subjected t o  a l e v e l  of s ign i f icance  t e s t .  

1 To t e s t  the  sedond p a r t  of the  hypothesis,  t he  long- 

run average cos t  curve f o r  the  model farms and the  long-run 

average cos t  curve f o r  the  r e a l  farms w i l l  be compared, A 

downward sloping long-run average cos t  curve f o r  the  nodel 

farms w i l l  i nd ica te  t h a t  with a  long-run r o t a t i o n ,  economies 

of s i z e  a re  a t t a inab le ;  i f  it does not ,  the ind ica t ion  w i l l  

be t h a t  s i z e  economies are  not a t t a i n a b l e  with t h a t  long- 

run ro ta t ion .  A n  upward sloping average cos t  curve f o r  the  

r e a l  farms w i l l  i nd ica te  t h a t  under the present  r o t a t i o n ,  

s i z e  economies a re  not a t t a i n a b l e ,  while downward slope 

w i l l  i nd ica te  t h a t  they a re  a t t a inab le .  Since the  model 

farms w i l l  represent  a long term r o t a t i o n ,  it w i l l  be used 

a s  the  c r i t e r i o n  t o  judge the  ex ten t  t h a t  management i s  

u t i l i z i n g  the  s i z e  economies t h a t  may be obtainable. 

BASIS 

Introduct ion 

The problem has been c l a s s i f i e d  a s  one which concerns 

the added re tu rns  gained by an increase  i n  farm s ize .  I n  

the  marketing of nost  farm crops, a  farmer receives  t h e  

going market p r i ce  f o r  his commodities. How much o r  how 



l i t t l e  he markets has very l i t t l e  o r  no e f f e c t  on the  p r i ce  

because the  q u a n t i t i e s  he s e l l s  a re  a  very small percentage 

of the  t o t a l  output of any one commodity. For t h i s  reason, 

economies o r  disecononies t h a t  r e s u l t  from farm s i z e  changes 

are measured on the  c o s t s t  s ide  of prod.uction r a t h e r  than  on 

the r e t u r n s 1  s ide .  

The problem i s  not one of r e tu rns  t o  sca le .  Scale 

r e l a t ionsh ip  simply means t h a t  a l l  input  f a c t o r s  as well  as  

output always increase  by exact ly  the  same proportion. An 

example of t h i s  would be a  4-00-acre farm t h a t  i s  being 

farmed by fou r  t r a c t o r s ,  four  f u l l  s e t s  of machinery, and 

e ight  h i r ed  men. If the  nunber of acres  i n  the  farm were. 

t o  be increased t o  500, t o  keep t h e  same sca l e  would requi re  

t h a t  f i v e  t r a c t o r s ,  f i v e  s e t s  of machinery, and t e n  h i r e d  

men be used t o  farm it. A l l  o ther  i npu t s  and output would 

a l so  have t o  increase  25 per  cent  t o  maintain the  sca l e  

re la t ionsh ip .  

I n  most fa rn ing  s i t u a t i o n s ,  increases  i n  the  s i z e  of a  

farm do not  ca r ry  with them a proport ionate  increase  i n  a l l  

the inpu t s  t h a t  make up the  operat ion.  The 100-acre 

increase  t h a t  was mentioned i n  the  above example. would, i n  

many ins tances ,  merely br ing  an increase  i n  va r i ab le  c o s t s  

such a s  f u e l  and labor .  I n  f a c t ,  i t  i s  un l ike ly  t h a t  any 

two major inputs  would increase  by exac t ly  t h e  same 

proportion. Thus, an increase  i n  acreage might cause a 

f a rmer t s  l abor  i n p t s  t o  r i s e  by 25 per  cent  while h i s  



depreciation cos t s  only r i s e  by 10 per  cent.  It i s  such a  
\ 

change t h a t  t h i s  study attempts t o  measure and compare. 

ae f in i t ion  -- of Size Zconomies 

True s i z e  economies are  a  measure of the a b i l i t y  of a  

l a rge r  farm t o  produce a  un i t  of output a t  a cost  lower than 

tha t  of a  smaller farm. For purposes of t h i s  study, a  change 

i n  s i z e  i s  defined as a  change i n  the number of acres  r a t h e r  

than a s  a change i n  the number of inputs  of any one resource. 

Thus i f  s i z e  economies e x i s t ,  a  farmer should be able t o  

produce 200 acres  of wheat a t  l e s s  cos t  per  bushel than he 

can produce 100 acres  of it. 

This study assumes constant y i e l d s  and p r i ces ;  there- 

fore ,  within the individual  en te rp r i se ,  it would be possible  

t o  use the production of one acre as  the  uni ta ry  measure a d  

t o  use per  acre cos ts  f o r  comparison. However, t h i s  method 

would not f a c i l i t a t e  comparison between en te rp r i ses  since it 

costs  nuch more t o  produce an acre of sugar beets than it 

does t o  produce an acre of gra in  which, i n  the study area,  

i s  usua l ly  l e s s  p ro f i t ab le  than the sugar beets.  In  order  

t o  f a c i l i t a t e  in te r -en terpr i se  comparisons, the c.ost per  

acre of the  d i f f e r e n t  en te rp r i ses  was converted t o  the  cos t  

of producing one d o l l a r ' s  worth of output. Using t h i s  

measure it i s  possible ,  on a  r e l a t i v e  bas i s ,  t o  compare the  

costs  of a l l  s i z e s  of the d i f f e r e n t  en terpr i ses .  

Crop cos t s  are  made up of two d i f f e r e n t  

types of c o s t s ;  they are  usual ly  c l a s s i f i e d  a s  f ixed o r  



variable  de2ending on whether o r  not they vary wjth output. 

Fixed cos t s  cons is t  of such items a s  depreciation,  taxes ,  

insurance, and i n  sone instances ,  opportunity costs .  Vari- 

able cos t s  cons is t  of items l i k e  labor ,  f u e l ,  machine , r epa i r s ,  

and farm supplies.  

Fixed Costs 

I n  general ,  economies of s i z e  a re  due t o  decl ining 

average f ixed cos ts  r a t h e r  than the r e s u l t  of decl ining 

average var iab le  costs.' The reason f o r  t h i s  i s  t h a t  the  

f ixed  cos t s  of machinery make up a  high proportion of t o t a l  

cos t s  f o r  the  farm, and i n  many cases it i s  possible t o  

reduce average f ixed  cos t s  jus t  by operating lrore a c r e s - t o  

spread the cost  over more output. These lower average f ixed  

cos t s  a re  the r e s u l t  of two tendencies t h a t  are  connected 

with the  operation of farm machinery and buildings.  The 

f i r s t  i s  t h a t  of i n d i v i s i b i l i t y .  Machines, and t o  a l e s s e r  

extent  bui ldings,  a re  put i n t o  production i n  standard and 

general ly  unal terable  s i z e s  while farm s i ze  i s  i n f i n i t e l y  

var iab le .  The r e s u l t  of t h i s  s i t u a t i o n  o f t en  leads t o  high 

average f ixed  cos t s  on small farms o r  en te rp r i ses  with very 

small acreages. 

A hypothetical  example of the  e f f e c t s  o f  i n d i v i s i b i l i t y  

would be the case of a farmer having l e s s  than twenty-five 

acres  of potatoes and having a  potato harvester  and four  

' ~ e o r ~ e  J. S t i g l e r ,  The Theory of P r i ce ,  (New York; 
The Kacmillan Company, 19m,a%87 
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trucks with which t o  harvest  them. Such a s i t u a t i o n  would 

r e s u l t  i n  very high average f ixed cos ts .  

The e f f e c t s  of ind . iv i s ib i l i ty  a re  softened t o  some extent  

by the opportunity t o  buy used r a t h e r  than new equipment; the  

02portunity t o  do o r  t o  h i r e  custom work; the  opportunity t o  

ren t  r a t h e r  than buy equipment; and the  f a c t ,  t h a t  although 

a machine has a s e t  s i z e ,  within a c e r t a i n  range i t s  capaci ty  

can be increased o r  decreased by working more o r  l e s s  hours. 

These softening e f f e c t s  do not t o t a l l y  annul the  tendency of 

some inputs  t o  be ind iv i s ib le .  

The second tendency t h a t  causes lower average f ixed  

cos ts  i s  t h a t  i n  general a la rge  machine, when used e f f i c i e n t -  

l y ,  has lower f ixed cos ts  per  u n i t  of output than an e f f i c -  

i e n t l y  used smaller  machine. Data from a recent study of 

machinery cos t s  show t h a t  a "two-plowt1 (20-29 HI?) gas t r a c t o r  

has f ixed  cos ts  amounting t o  forty-eight cents  per  hour while 

a llfour-plowll (40-49 HP) gas t r a c t o r  has f ixed  cos t s  of 

seventy-f our cents  per  hour of use. Assuming t h a t  the  l a r -  

ger t r a c t o r  does twice as  nuch work per  hour, the  difference 

represents  subs tan t i a l  savings. This tendency holds t r u e  f o r  

other  machinery also.  The r e s u l t  i s  t h a t  a farm t h a t  e f f i c -  

i e n t l y  uses a three-bottom plow a d  the corresponding s e t  of 

machinery has o r  should be able t o  secure a f ixed  cost  advan- 

tage over a smaller farm which can e f f i c i e n t l y  use only a two- 

bottom plow and- the corresponding s i z e s  of machinery. 

'gar1 H. Lindeborg, C o s t  of Operatin.; Farm Machinery, 
(Universi ty of Idzho; Moscow, Idaho, 1962), p. 2. (~ernographed). 

' 



Vnriable Costs 

A s  has been s t c t e d ,  i t  i s  usua l ly  theor ized t h a t  most 

economies of s i z e  a re  due t o  a spreading of f ixed  cos t s  

r s t h e r  than t o  more e f f i c i e n t  use of var iab le  i n p u t s . .  How- 

ever, the re  is  good reason t o  bel ieve t h a t  i t  is  possible  

f o r  some farms t o  obtain  s i g n i f i c a n t l y  lower var iable  cos t s  

also.  An exam?le of t h i s  can be taken from the  previously 

meationed machinery cost  studyO4 A three-plow (30-39 HP) 

gas t r a c t o r  has var iab le  cos ts  of eighty-three cents  per  

hour while a  four-plow (40-49 ,T) gas t r a c t o r  has var iab le  

cos ts  of only eighe-sever cents  pe r  hour. Thus, using the  

l a rge r  t r a c t o r  gives  an r e l a t i v e  var iab le  cos t  savings m d  

grea t ly  diminishes average va r i ab le  costs .  Since var iab le  

cos ts  a l so  ' include labor  cos t s ,  t k e  advantage of using t h e  

l a r g e r  t r a c t o r  :~ould be f u r t h e r  increzsed by t h e  value o f  

the l abor  t h a t  i s  sved .  

The above example wrd p a r a l l e l  s i t u a t i o n s  a re  the  

r a t iona le  behind the  the-ory t h a t  averzge var iab le  cos t s  per  

u n i t  of out;?ut tend t o  be lower on l a r g e r  farm s izes .  It 

is not expected t h a t  th i s  tendency w i l l  be present  f o r  a l l  

s i z e  increases ,  because a t  some l e v e l  of output,  var iab le  

physical  inguts  w i l l  be used a t  maximum ef f ic iency;  e f fece  

w i l l  r e s u l t  i n  a  range where var iab le  cos t s  p e r  un i t  of 

output a re  constant.  Such is  the case i f  it takes  say 

f o r t y  cents  of variz'ole cos t s  per  hundredweight o f  potatoes 

on e i t h e r  a  100-acre o? a 150-zcre potato  en terpr i se .  



According t o  present var iab le  cos t  theory, var iab le  

costs  tend t o  r i s e  a f t e r  a  very shor t  range of constancy. 5 

Once the r i s e  s t a r t s ,  i t  tends t o  r i s e  a t  increasing r a t e s .  

Usually the reason given t o  explain  t h i s  r i s e  i s  t h a t  

diminishing re tu rns  have s e t  ia on one o r  more of the  input 

fac tors .  According t o  current  theory, i n  a  problem such a s  

t h i s ,  the  f a c t o r  t h a t  i s  most vulnerable t o  diminishing 

re turns  i s  management .6 A s ingle  manager may be able t o  

supervise a given number of nen and keep them working 

e l f i c i e n t l y  while two managers cannot keep twice a s  many 

men working with the same over-all  eff ic iency.  The problem 

i s  compounded when t rucks ,  t r a c t o r s ,  and other  equipment 

are  added. Another influencing f a c t o r  i s  t h a t  as  farm s i z e  

expands so do the dis tances  between f i e l d s  and headquartezs. 

These e x t r a  d is taaces  not only make the supervisory funct ions . 
of management l e s s  e f fec t ive  but they a l so  make both labor  

and machines l e s s  e f f i c i e n t  because of the  ex t ra  time 

required f o r  t rave l l ing .  

Relationship between Variable and Fixed Costs - 
From the explanation t h a t  has jus t  been presented, it 

i s  possible  t o  construct  t h e o r e t i c a l - v a r i a b l e  and f ixed  cos t  

curves. 'These a re  presented i n  Figure I. By de f in i t ion ,  i n  

the long-run a l l  cos t s  a re  va r i ab le ;  however, e a p i r i c z l  

'St igler , . loc .  c i t .  - -  
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procedures f o r  t h i s  ctudy separated 1963 t o t a l  cos t s  on each 

of the sample farms i n t o  the  f ixed  and t h e  var iab le  com- 
t 

ponents. Through the  use of these  farm s i z e s  a s  es t imates  of 

the long-run l e v e l s  of cos t s ,  t he  long-run average va r i ab le  
I 

a d  the  long-run average f ixed  cos t  curves can be obtained. 

These can be used t o  p red ic t  t he  make-up of t he  long-run 

t o t a l  cos t s  curve, but  i t  must be kept i n  mind t h a t  t he  two 

component curves a re  r e l a t i v e  r a t h e r  than absolute. Because 

of t h i s  r e l a t i v i t y  .one farm may have high r e p a i r  (va r i ab le )  

cos t s  and low deprecia t ion ( f ixed)  cos t s  while a s i m i l a r  farm 

with the  same average t o t a l  cos t s  nzy have low r e p a i r  

(var iab le )  c o s t s  and high deprecia t ion ( f ixed )  costs .  

k The Long Run Average Tc ta l  Cost Curve - - - 
Defini t ion.  By d e f i n i t i o n  the  long-run average c o s t ,  

he rea f t e r  abbreviated LAC, i s  the  lowest poss ible  average 

cost  of producing a u n i t  of output a t  d i f f e r e n t  farm s i z e s  

when the  entrepreneur has adequate time t o  make a l l  des i red  

s i ze  adjustments; therefore ,  it i s  known a s  the  long-run 

planning curve and i s  a p red ic t ion  of t he  farm s i z e  t h a t  

w i l l  obta in  maximum s i z e  economies. It i s  a l s o  known a s  an 

envelope curve because the  LAC i s  tangent t o  the  var ious  

short-run cos t  curves and thereby tends t o  envelope them. 

(see Figure 11) 

R e l a t i o n s l i l ~  t o  the  Short-2un Cost Curve. The short-  -- -- 
run average cos t  curve (SAC i n  Figure 11) i s  a graphic 

7 '  r e p r e s ~ n t a t i o n  of how cos t s  might vary i n  any one production 
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pried. I n  the  case of a farm, t h i s  pro5.uction p e r i o d . i s  

taken t o  be one crop year. The S A C  has been found t o  be 

"dish shaped" l i k e  the  LAC curve, but  generally i t  i s  thought 

t o  have much s teeper  slopes than the  LAC curve. I n  the  

short-run, by d e f i n i t i o n ,  f ixed  resources cannot be var ied 

but  y i e l d s  are  var iab le .  For an individual  farm, the  shor t -  

run average cost  curve i s  found t o  slope 'downward due t o  the  

spreading of f ixed  cos t s  over more u n i t s  of output. V a r i -  

able cos t s  a re  theorized e i t h e r  t o  decrease o r  t o  remain 

constant u n t i l  a t  some point  diminishing r e tu rns  s e t  i n  on 

one o r  more of the  f ixed  f ac to r s .  For most farm s i t u a t i o n s ,  

the  l i m i t i n g  f a c t o r  i s  the  amount of land t h a t  i s  avai lable .  

Once diminishing rzturns have sst i n ,  t o  gain  an 

addi t ional  u n i t  of output requires  the  addi t ion  of increased 

l a r g e r  amounts of var iab le  inputs .  The r e s u l t  i s  t h a t  the  

var iab le  cos t  curve tends t o  r i s e  a t  rap id ly  increasing 

r a t e s  a f t e r  the  point  of maimurn e f f i c i ency  is passed. This 
I 

causes the  average t o t a l  cos t  curve t o  r i s e  very rap id ly  

because each extra u n i t  of output decreases average f ixed  

cos ts  only s l i g h t l y  while causing average var iab le  cos t s  t o  

increase rapidly.  

The d e f i n i t i o n  of the LAC curve .gives i t s  re l a t ionsh ip  

t o  the  short-run average cos t  curves. I n  t h i s  study, only 

one point  of t&e short-run curve w i l l  be depicted because 

each farm i s  being standardized by assuming constant yie lds .  I 
Underlying the  standard y ie ld  a s sum~t ions  i s  the  a s s m p t i o n  
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tha t  these standardized y ie lds  and p r i ces  a re  the poin ts  of 

naximum economic eff ic iency f o r  the  respect ive en te rp r i ses ,  

Consequently, by de f in i t ion ,  the  LAC curve w i l l  pass through 

t h i s  point  f o r  each of the respect ive en terpr i se  s i zes .  

Theoretical  Shape. A s  can be seen from Figure I ,  the  

LAC slopes downward, l e v e l s  o f f ,  and then r i s e s  gently.  Its 

shape i s  the  outgrowth of the  same f a c t o r s  t h a t  cause the 

var iable  and the  f ixed  cost  curves t o  assume t h e i r  shapes. 

Thus i f  a  s i z e  increase causes a  decrease i n  both var iab le  

and f ixed  cos t s ,  LAC w i l l  f a l l  sharply;  i f  they s t a y  con- 

s t a n t ,  LAC w i l l  be constant;  and i f  they both r i s e ,  LAC w i l l  

r i s e .  However, there  i s  nothing t h a t  says t h a t  s i z e  changes' 

w i l l  cause both var iab le  and f ixed  cos t s  t o  inove i n  the same 

d i rec t ion;  i t  i s  e n t i r e l y  possiSle t h a t  an increase i n  farm 

s i ze  w i l l  cause var iab le  cos t s  t o  increase while f ixed  c o s t s  

decrease o r  vice-versa. I n  such a  case,  the  e f f e c t  on LAC 

w i l l  be the  ne t  dif ference between the two curves. Sharply 

r i s i n g  var iab le  cos ts  w i l l  o f f s e t  constant o r  gent ly  declin- 

ing f ixed  cos t s  and w i l l  cause LAC t o  r i s e .  A t  o ther  s i z e  

ranges, the  net  e f f e c t  may 5 e  t h a t  LAC w i l l  be f a l l i n g  

because the  decl ining f ixed  cos t s  a re  able t o  overcome the 

e f f e c t  of  the  r i s i n g  variaSle cos ts .  It i s  a l s o  possible  

t h a t  though one of the  curves i s  r i s i n g  and the other  i s  

f a l l i n g ,  the  ne t  e f f e c t  w i l l  be zero and LAC w i l l  be 

constant.  



In te rn re ta t ion  --- of the LAC Curve. A downward sloping LAC 

indicates  t h a t  economies of s i z e  are  obtainable f o r  a c e r t a i n  

range of farm s i z e s ;  thus an expansion i n  s i z e  of any farm 

within t h a t  range w i l l  enable it t o  ne t  more on a per  u n i t  of 

output basis .  This means t h a t  a farm w i l l  have g rea te r  

a b i l i t y  t o  pay high water cos t s  a s  it  grows la rger .  An up- 

ward sloping LAC curve nems  diseconomies of s i z e ;  therefore ,  

a contract ion i n  the s i ze  of any farm within t h i s  range w i l l  

give i t  g rea te r  a b i l i t y  t o  pay high water costs .  A range of 

constant LAC m e a s  there  a re  nei.ther economies nor dis-  

economies of s i z e ;  therefore ,  on a per-acre bas i s  a s n a l l  

farm i s  jus t  a s  capable of paying f o r  high-priced i r r i g a t i o n  

water a s  i s  a la rge  farm. 

A s  has been shown i n  Figure I, the  t h e o r e t i c a l  LAC con- 

t a i n s  a l l  t h ree  p o s s i b i l i t i e s ,  a r m g e  of economies of s i z e ,  

a short  range of constancy, and a range of diseconomies o f  

s ize .  According t o  theory, it should be possible t o  deter-  

mine the most e f f i c i e n t  s i z e  f o r  any farm fira under present- 

day condit ions.  Inasmuch is the  sane p r inc ip les  are involved, 

should a l so  possible deternine the  most e f f i c i e n t  

s i z e  f o r  an en terpr i se  by the  same procedures. Once the  LAC 

hzs been determined f o r  each enterpr i se ,  it w i l l  be possible  

t o  construct  model farms from a standard r o t a t i o n  which i s  

su i t ab le  t o  the  area and which takes  advantage of the  more 

e f f i c i e n t  en terpr i ses .  
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iCanaflenent 

This study does not attempt to define the precise produc- 

tion relationships between inputs and outputs on the sample 

farms or to measure the specific productivity of any of the 

factors which are associated with income earning capacity; 

therefore, to keep the scope of the study within the means to 

effect a conclusion, it has been necessary to standardize 

input-output relationships. 

The basic assumption is that the sample is composed of 

better-than-average farm managers who are attempting to 

maximize profits; however, although they are better than 

average managers, none of them are really ingenious. This 

assumption is necessary if different levels of returns are 

to be explained on the basis of differences in farm size. 

If thi.s assumption were untrue, it would greatly diminish 

the validity of the study by turning it into a stu.dy of dif- 

ferences due to managerial ability instead of differences 

to farm size. Before analysis of the data had 

completed, it appeared that this assumption was true 

because these operators have 'better land, get higher yields, 

have larger farms, and, according to the county extension 

agent, are more ready to adopt new technology than the typi- 

cal Canyon Cougty farmcr. Although there is evidence that 

these farmers are better than average operators, there was 

nothing in their farm records that indicated they were more 

than exceptionally good. 
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?or the purpose of ~ o l i s t r u c t i n ~  rcodel farms which can be com- 

?ared with each other ,  i t  has been assumed t h a t  the  model 

farms a re  owned and operated l i k e  corporations. This means 

tha t  both management a d  c a p i t a l  a re  l i k e l y  t o  be rewarded 

a t  standard r a t e s  ins tead  of being rewarded with res idual  

re turns  a f t e r  a l l  o ther  expenses have been paid. Three ,of 

the sample farms were incorporated and la rge  t r a c t s  of land 

were corporation owned; therefore ,  t h i s  assumption i s  not 

wholly u n r e a l i s t i c .  

A ~ g l i c a t i o n  Rates - f o r  -9 Seed F e r t i l i z e r ,  - ahd Freauency - of 

I r r i g a t i o n  

I n  an attempt t o  el iminate managerial di f ferences  

rn. between farms, and t o  have a  guide f o r  s e t t i n g  up the  model 

farms, it has been necessary t o  have a  standard s e t  of . seed-  

ing r a t e s ,  f e r t i l i z a t i o n  r a t e s ,  y i e lds ,  and both input  and 

out2ut pr ices .  Tables I and I1 present these standard 

coef f ic ien ts .  ' 

The da ta  i n  Table I represent the t m i c a l  input co- 

e f f i c i e n t s  on the e ight  sample farms. The lower nine entez- 

? r i ses  on Tables I and I1 appeared only once o r  twice i n  the 

samples and t h e i r  acreages were a very minor p a r t  of the  t o t a l  

acreage; therefore ,  no ranges of v a r i a t i o n  could be 

established f o r  then. 

The range Ln potato seeding r a t e s  was 1300 t o  1500 

2ounds. For sugar beets  the  r m g e  was 12 t o  15 pounds i f  

,r ?e l le ted  seed was used and 4 t o  6 pounds i f  nonogerm seed 



535 used. Pe l le ted  seed was chosen f o r  the  model farms 

because i t  was used by =ore farmers than the s ingle  germ type. 

r a t e  grain seed var ied from 

bushels. Because none of the sample farms reported p lant ing  

a l f a l f a  i n  1963, and since the year a l f a l f a  i s  planted,  "he 

nurse crop bears the t i l l a g e  cos t ,  no attempt was made t o  

determine seeding r a t e ,  seed cos t ,  o r  the number of years 

t he  crop would grow before it had t o  be reseeded. On a 

yearly bas i s ,  the amount would be a minute pa r t  of t o t a l  

costs  f o r ' t h e  enterpr i se  because f i r s t ,  i n i t i a l  seed cost  

per acre i s  small and second, t o  determine year ly  cost  due 

t o  seed, i t  would be necessary t o  divide the cost  of the - seed  

by the s i x  t o  twelve-year l i f e  of the crop. 

The range i n  f e r t i l i z a t i o n  r a t e s  ran  f r o m  180 t o  300 

pounds of ac tua l  nitrogen per  acre and 150 t o  225 pounds of 

actual  phosphate per  acre f o r  sugar beets.  For potatoes the 

r a g e  was 150 t o  250 pounds of nitrogen and 150 t o  180 pounds 

of phosphate per  acre. The assumed r a t e s  f o r  e i t h e r  beets  

o r  potatoes provide 1arge.enough res iduals  in the s o i l  t h a t  

most of the farmers f e l t  t h a t  it was unnecessary t o  apply 

f e r t i l i z e r  t o  grain.  F e r t i l i z a t i o n  r a t e s  f o r  a l f a l f a  seed 

ranged f r o m  50 t o  100 pounds o f  ni trogen per  acre while the  

appl icat ion r a t e  f o r  phosphate var ied from 0 t o  80 pounds 

per acre. 

The frequency of i r r i g a t i o n  va r i e s  considerably from 

year t o  year depending on the weather. The da ta  t h a t  a re  
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TABLE I. 

PBR'ACRE S ~ E D I N G  RATES, FERTILIZATION R4TES, AM, NUMBER OF 
IR2IGATIONS PER SEASOE FOR ZACH ENTE,WRISE FOUND ON 

THE SAMPLE PAW23 

Enterprise 
Seeding r a t e  r a t e s  per  a c r e .  i r r i g a t i o n s  

per acre Lbs. N ~6-x per year  

Potatoes 

Sugar bee ts  

Grain 

Alfa l fa  seed 

Alfa l fa  hay 

Boi ler  onions 

Onions 

14-00 lbs .  

15 I ~ S .  

2% bu. 

na* 

40 l b s .  

4% l b s .  

Onion seed 1 241bs .  

Silage corn 15 lbs .  

Sweet corn seed 10 lbs .  

Dry beans 80 lbs .  

Radish seed 

Parsnip .seed 

8 l b s .  

na* * 

* 
Not applicable because none was planted i n  the  year  the  

samples were taken. 
* * 

not applicable because i t  i s  s e t  out from roo t s  ins tead  
of being planted. 



?resented i n  Table I zre the farmers'  o m  estimates of what 
P 

they f e l t  would be done i n  a typ ica l  yezr. Both year-to-year 

and between-farms ranges var ied by one i r r i g a t i o n  on e i t h e r  

s ide of the  typ ica l  nurcber t h a t  i s  shown. 

Yields Seed Pr ices ,  and Product; Pr ices  
7' - - 

Table I1 presents  y i c l d  and pr ice  da ta  f o r  the  t h i r t e e n  

enterpr ises .  

A s  noted i n  the previous sec t ion ,  the  da ta  f o r  the  

lower nine en terpr i ses  of Tables I and I1 are based on very 

few observations. Very l i t t l e  secondary information i s  

avai lable  ; therefore ,  thedata t h a t  are presented are  what 

were ac tua l ly  reported by the interviewed farmers. Excep- 

t ions  a re  the en te rp r i ses ,  hay, onions, and beans; s t a t i s -  
t 

p .  t i c a l  information was avai lable  f o r  these three  crops. The 

data  t h a t  are  presented f o r  them represent 1958-1963 averages. 

The p r i ce  of potato seed i s  the  long-tern average t h a t  

was es tab l i shed  by a 1962 cos t  study on potato  production. 7 

This f igu re  f a l l s  within the range of seed pr ices  t h a t  

potato growers gave a s  seed cos t  f o r  the  1963 crop. Since the 

yearly y i e l d  f o r  southwestern Idaho has shown advances f r o m  

210 CWT per  acre i n  1960 t o  280 CWT i n  1964, it was decided 

t h a t  the  1955-1963 average would not be a good ind ica to r  f o r  

' ~ u r t  Koller.  "Cost  Economies Associated with an 
Increase i n  Size of the  Potato Znterprise on Pump I r r i g a t e d  
Farms i n  South Central  Ida.ho," (Kas ter ' s  t h e s i s ,  The 
University of Idaho, Moscow, Idaho, l963),  p. 79. 



,. . .I '.. ' TABLE 11. 

ASSUMED SEED PRICES, PRODUCT PRICES, AND PER ACRE YIELDS FOR 
THE ENTERPRISES FOUND ON THE SAMPLE FARMS 

-~ 

Enterprise Seed pr ice  Yield per  acre Product pr ice  

Potatoes 

Sugar beets  

Grain 

Alfa l fa  seed 

Alfa l fa  hay 

f - :  Boiler onions 

Onions 

Onion seed 

Silage corn 

Sweet corn seed 

D r y  beans 

Radish seed 

Parsnip seed 

nr* 

nr* 

1. 00/lb. 

1 . 00/lb. 

6,00/lb. 

.20/lb. 

. 20/lb. 

10 . OO/'CWIC 

. 20/lb. 

nr* 

250 CWT 

25.7 tons  

85 bu. 

425 lbs .  

4.5 tons 

6 tons  

425 CWT 

1200 lbs .  

20 tons  . 

2000 lbs .  

2425 lbs .  

225 l b s .  

nx* (Gross $300 
per  acre)  

* 
n r  N o t  reported. 



P future y ie lds .  Thus the assumed y ie ld  was found by averaging 

the  1962 and 1963 y ie lds .  This average i s  16 CWT over t h e  

ten-year average. 

Only one of the  sample farms made use of a  potato c e l l a r  

i n  1963. Therefore, t o  keep the  study a s  r e a l i s t i c  a s  pos- 

s i b l e ,  i t  was assumed t h a t  potatoes were marketed immediately 

s f t e r  harvest  ins tead of a f t e r  a  period of storage. Thus the  

s e l l i n g  pr ice  t h a t  i s  l i s t e d  i s  the  average October s e l l i n g  

price f o r  1959-1963. 

The seed p r i ce  f o r  sugar bee ts  i s  the  pr ice  t h a t  the  

farmers reported having paid. A 1 1  farmers reported the s m e  

pr ice;  consequently, a  range of p r i ce  va r i a t ion  could not be 

a s t ~ b l i s h e d .  The as swe& selling pr ice  f o r  sugar bee ts  i s  
f- 

the five-year average pr ice  f o r  Idaho. It includes both the  

payment from the  fac tory  and the goverment subsidy. The 

per-acre y ie ld  i s3 the  average Canyon County y ie ld  f o r  1959- 

1963. The sample farms reported higher y ie lds  than t h i s  f o r  

1963; however, several  of the  farmers indicated t h a t  they had 

had lower y ie lds  than t h i s  i n  both 1962 and 1964. 

The pr ice  and y ie ld  f o r  a l f a l f a  seed a re  the s t a t e  

average y i e l d  and pr ice  f o r  1958-1963. Both the  average 

State  y i e l d  and the  average s t a t e  p r i ce  f a l l  within the range 

of p r i ces  and y i e l d s  t h a t  were reported on the sample farms. 

I r r i g a t i o n  Systems 

To f u r t h e r  standardize the  farms, i t  was necessary t o  

t- Zssume a  standard type of i r r i g a t i o n  system. The. rcost common 
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f- t n e  found on the sample farms was a  hand-move spr inkler  

system. This type of i r r i g a t i o n  system was assumed f o r t h e  

'model farms. Use of t h i s  type of system w a s  assumed because 

many of the  farmers reported d i s s a t i s f a c t i o n  with the wheel- 

nove system and much of the  land i s  not l e v e l  enough t o  use 

a  gravi ty  system. Typically the  farmers reported t h a t  i t  

takes a half  hour per  acre per  irr igatiori  f o r  both the  hand- 

move and gravi ty  flow systems of i r r i g a t i n g .  A l s o ,  they 

reported t h a t  moving a  wheel-move sp r ink le r  could be done i n  

one four th  hour per  acre per  i r r i g a t i o n .  These two r a t e s  

are what was t y p i c a l l y  reported. firound these there  was 

considerable var ia t ion .  A 1949 study which was based on a 

sam?le of 69 hand-move sp r ink le r  systems reported a  range of 
f - .  .3 t o  1.8 manhours per acre f o r  each i r r i g a t i o n . 8  That study 

indicated t h a t  the  la rge  v a r i a t i o n  was t o  be expected. Labor 

f o r  i r r i g a t i o n  purposes was reported and assumed t o  be 31.50 

per hour. 

One of the  object ives  of t h i s  study i s  t o  determine the  

a b i l i t y  of various s i z e s  of farms t o  pay f o r  i r r i g a t i o n  water. 

For t h i s  reason the study has been designed t o  f ind  any 

res idual  r e tu rns  t h a t  w i l l  be ava i lab le  t o  pay f o r  high-priced 

water. I n  keeping with t h i s  design, water i s  t r e a t e d  a s  i f  

i t  were f r e e  and has a  source t h a t  i s  read i ly  ava i lab le  f o r  

use. An exmple  of such a  s i t u a t i o n  would be a farm bordered 

8 3oland C. Bevan and Kax S .  Jensen, Costs of S n r i r k l e r  
,'- - I ~ r i f f a t i o n  on Idaho 3'arzs (Cnivers i ty  of ~daho-?merimenx 

; ta t ion ~ u l ~ t i n f l 2 ~ 7 ; - 7 ; ; ~ s c o w ,  Idaho, 1952), p.  1 j. 



by a  canal from which any quant i ty  of water could be pumped 

without charge. None of the  r e a l  farms were i n  s i t u a t i o n s  

which would compare with t h i s  example; some of them did pump 

t h e i r  i r r i g a t i o n  water :..?om a canal ,  but it was not f r e e  and 

there were l imi ta t ions  on the amount t h a t  could be pumped. 

Pumping cost  f o r  l i f t i n g  the water from i t s  e a s i l y  

accessible  source and sprinklsing it on t h e  f i e l d s  was taken 

t o  be twenty-four cents  per  acre per  i r r i g a t i o n .  This i s  

based on the est imates and on the records of several  farmers 

who have dug catch-basins t o  catch m y  water t h a t  runs off 

t h e i r  f i e l d s .  The twenty-four cents  i s  what they s t a t e d  t h a t  

i t  cost  them t o  reapply t h i s  water. 

The value of the  i r r i g a t i o n  system was assumed t o  be 

$93.00 per  acre.  Farmers reported t h a t  the rule-of-thumb 

guide f o r  planning i r r i g a t i o n  systems o r  addit ions t o  an 

ex i s t ing  system was $50.00 per acre f o r  a  gravi ty  system, 

$100.00 per  acre f o r  a  hand-move sp r ink le r  system, and 5150.00 

per acre f o r  a wheel-move sp r ink le r  system. They a lso  

reported t h a t  t h e i r  i n s t a l l a t i o n  cos t s  had been very s imi la r  

t o  these.  Curre.nt t a x  laws allow c red i t ing  7 per  cent of 

some types of new investment d i r e c t l y  ags ins t  incone t ax ;  

t h i s  represents  a  d i r e c t  saving t o  the farmer and i n  r e a l i t y  

means t h a t  the new equigment ac tua l ly  cost  7 per  cent l e s s .  

For the hand-move system cost ing $100.00 per  acre,  a  7 per  

cent discount means i t  r e a l l y  only cost  $93.00 per  acre.  

Average l i f e  f o r  the hsnd-move spr inkler  i r r i g a t i o n  

systems was a s s u ~ e d  t o  be 20 years ;  on a  s t r a i g h t  line bas i s ,  
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t h i s  gives a  depreciation r a t e  of 5 per cent per  year. This 

i s  the r a t e  l i s t e d  by the  farm 02erators  f o r  t h i s  type of 

system; the same 5 per  cent r a t e  was a l so  t h e i r  est imation of 

what r e p a i r  cos ts  would be i f  they were averaged over t h e  

e n t i r e  l i f e  of the s y s t e ~ .  This compared with a  15 year  l i f e  

and a  3 . 3  per cent r e p a i r  cost  l i s t e d  by Pac i f i c  Northwest 

Bul le t in  1 3 ;  with an ex t ra  5 years of l i f e  i t  i s  expected 

tha t  average r e p a i r  cos ts  would r i s e e 9  Thus the r a t e s  f o r  

both depreciation and r e p a i r s . a r e  assumed t o  be 5 per  cent 

per year. 

O ~ ~ o r t u n i t g  C o s t s  

Opportunity c o s t s . o n  c a p i t a l  inputs  were assumed t o  be 

4 per  cent f o r  land m d  SuiLfiing c z g i t e l ,  6 per cent f o r  

machinery c a p i t a l ,  and 8 per  cent f o r  operating cap i t a l .  The 

three d i f f e r e n t  r a t e s  were assumed i n  order t o  r e f l e c t  the  

r i s k  involved i n  each type of investment. Although the  

length of the  operating season va r i e s  f o r  the  d i f f e r e n t  crops; 

the bulk of the  work i s  done i n  the  nine-month period of March 

through Novenber; consequently it  was assumed t h a t  operating 

funds a re  charged fo r '  nine months of use r a t h e r  than f o r  a  

f u l l  year. 

Machinery C o s t s  

Machinery cos ts  a re  one of the  main areas  where economies 

of s i z e  may be found i n  farm businesses but due t o  the  v a s t  

9~orin~ler I r r i r s o t i o n  a  Pac i f i c  2Torthwest Cooperative 
v- ? Extension iu'o1ic'-(un~versity of Idaho, Moscow, Idaho, 

1 9 5 0 ,  P. 13 .  
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array of nachine s i z e s ,  types ,  and cos t s  i t  i s  d i f f i c u l t  t o  

compare t o t a l  machine c o s t s  from one farm with those of 

 noth her. These farms were no exception; t he  v a s t  amounts of 

sachinery and the  d i f f e r e n t  methods o f  deprecia t ion t h a t  were 

used, made using the  farmers'  deprec ia t ion  schedules an 

ixposs ib i l i t y .  I n  order t o  compare t o t a l  machinery c o s t s  i t  

was necessary t o  assume standard new c o s t s  and deprecia t ion 

ra tes  f o r  each s i z e  of machine, A 1 1  machinery was assumed 

to  have a  10 pe r  cent  salvage value. Depreciation was 

f igured on a s t r a i g h t  l i n e  b a s i s  on t h e  remaining 90 p e r  cen t  

of new cos t ,  Thus a  two-ton t ruck  was assumed t o  cos t  $400C 

without regard t o  the  kind of dea l  t h a t  t h e  operator  had been 

able t o  make when he bought it. The same. t ruck  was a s s ~ e d  

t o  have $360 of deprecia t ion pe r  year  without regard t o  how 

auch repor ted use it had during t h e  year.  Table V I  on pageq3 

gresents  a simple deprecia t ion schedule f o r  a  small farm t o  
i 

show t h e  assumed p r i c e s  and l i v e s  f o r  many of t he  machine items i 
1 

<; 

t h a t  were used on the  sample farms. j 
; 
1 

For insurance and tax purposes the  cur ren t  value o f  each 1 
:4 

machine was assumed t o  be half  of i t s  new cos t .  Thus the  

$4000 t ruck  mentioned i n  the previous paragraph had a  cur ren t  { 
value of 52000 no mat ter  what i t s  age was repor ted t o  be. It 

vould have been possible  t o  take  the  repor ted age of each I 
aachine and f i n d  the  cur ren t  value o f  t h e  machine by using t h e  I 

I Cepreciation forxula ,  but using this method would have l e d  t o  
f i  

Very high machinery investments f o r  some en te rp r i se s  merely 



because the  most recent  machine acqu i s i t ions  had been d i r ec ted  

f- toward a s ing le  en terpr i se .  If t h a t  method had been used, it 

~lould have been necessary t o  a l l o c a t e  r e p a i r  cos t s  by something 

other than the  t r a c t o r  hours system because r e p a i r  c o s t s  a re  

r e l a t ed  t o  the  age of the  machine. 

Zustom -- Vork and Contract Labor 

Due t o  the  f a c t  t h a t  many of t h e  sample farmers h i r ed  

custom operators t o  perform one o r  more of t h e i r  f i e l d  oper- 

a t ions ,  it was assumed t h a t  t h i s  p o s s i b i l i t y  ex is ted  f o r  the  

model farms a l so .  Table 111 presents  the  operations t h a t  

were ava i lab le  and the  r a t e s  t h a t  the  farmers reported having 

paid. Rates f o r  the  operations t h a t  required hauling va r i ed  

somewhat due t o  d i f fe rences  i n  -the d is tances  overtihich the  

- h z d l i ~ g  was done. It i s  the  ~ y p i c a l  r a t e  t h a t  i s  presented 

i n  Table 111. 

3ui lding Costs 

h u a l  bui lding cos ts  were determined by methodology 

s imi la r  t o  t h a t  used f o r  determining machinery'costs. Typi- 

c a l l y  the  s m p l e  farms had very few bui ldings  o ther  than the  

manager's house and a machine shed. Table V on page 39 l i s t s  

a typ ica l  s e t  of buildings and the  length of the  l i v e s  t h a t  

were assumed f o r  them; the  r e p a i r  cos t s  f o r  bui ldings  were 

considered p a r t  cos t s  and a re  not 

l i s c e d  separate ly .  

Emager ia l  S a l a r i e s  

The assumption ' t h a t  the  moiiel farms a r e  owned and 

7 operated l i k e  corporations made i t  necessary t o  construct  a 
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TABLE 111. 

U T E S  FOR CUSTOM MACXIYE AND C O N T U C T  LABOR OPXRATIOlTS 

Operation Rate 

In jec t ing  o r  Sidedressing F e r t i l i z e r  

Spraying 

Xauling potatoes 

Hauling sugar beets  

Loading and hauling a l f a l f a  hay 

Combining g ra in  

Combining beans 

Harvesting potatoes 

$ ' 2.00 per  acre 

2.00 pe r  acre 

0.07 per  CWT 

1-00 per  ton  

2.50 pe r  t o n  

7.00 per  acre 

10.00 per  acre 

0.25 per  CUT 

Harvesting sugar bee ts  

Windrowing hay 

Baling h2y 

Hoeing and thinning sugar beets  

Weeding b o i l e r  onions 

Xoeing sweet corn 

Detasseling sweet corn seed 

Sarvesting sweet corn seed 

2.50 per  ton  

1-00 per  acre 

5-00 per  t o n  

26.00 per  acre 

70.00 per zcre 

10.00 per acre 

40.00 per  acre 

25.00 per  acre 

3arvesting onion seed 250-00 per  acre 



TABLE IV. 

SCHEDULE OF ASSUMED HOUSE VALUES AND MANAGERS' SALARIES 

Size of the  farm Manager's Salary V a l u e  o f  the farmhouse 
acres d o l l a r s  d o l l a r s  



schedule of managerial incomes, t h i s  includes both t h e i r  

aoney income and the house i n  which they l ive .  These a re  

presented i n  Table I V .  Both wages and house values a re  based 

on what was found on t h e - t h r e e  incorporated farms and on what 

could be considered t o  be the value of the  manager's s k i l l s  

lf he were employed elsewhere. 

Taxes - 
Tax r a t e s  on r e a l  property were reported a t  o r  very 

near $3.75 per  acre.  Real property was taken t o  include the  

s2r inkler  i r r i g a t i o n  system because la rge  p a r t s  of it a r e  

permanent f i x t u r e s .  The value of the land,  including the 

i r r i g a t i o n  system was reported t o  be $600 per  acre;  the 

range of reported values ran from $500 t o  $800 f o r  the  newly 

developed land and up t o  $1000 per  acre f o r  some o f  the o lder  ' 

land. The 1959 agr i cu l tu ra l  census valued Canyon County 

i r r i g a t e d  land a t  $493 per acre. These census data  include 

some of the  more i n f e r i o r  t r a c t s  and land values have 

increased s t e a d i l y  since 1959; therefore ,  the assumed lznd 

value of $600 per  acre should not be very erroneous. 

Taxes on machinery and equipment were determined by use 

of the formula given i n  the Tax Assessor's Manual. Yne 

senera1 formula i s  a s  follows: 

1. The present value of the  piece of equipment i s  
found by multislying the o r ig ina l  cost  by a 
given depreciation schedule. According t o  t h i s  
schedule, m y  s i x  year old aachine has a present  
value of $0 per cent of i t s  new cost .  

2. The present  valuz i s  mult ipl ied by the inuex 
f a c t o r  of 0.365 t o  bring i t  i n t o  l i n e  with the 
1937-41 non in f l a t iona ry  period. 



3. This f igure  i s  mult i2l ied by a 40 per  cent 
assessment r a t i o .  This gives the assessed 
value. 

4. The assessed value i s  n u l t i p l i e d  by t h e  m i l l  
r a t e  t o  determine taxes.  

Inasmuch as  it has been assumed t h a t  a11 machines a re  

valued a t  50 per cent of t h e i r  new c o s t ;  t h i s  was used a s  

t h e i r  present value r a t h e r  than attempting t o  use age t o  

assess t h e i r  value a s  the  assessor  does. A l l  t rucks were 

assumed t o  be two-ton models f a l l i n g  i n  t h e  20,000 t o  

22,000 pounds c l a s s .  According t o  the Idaho Code, t h i s  

weight c l a s s  has an annual l icense  f ee  of f i f t y  do l l a r s .  

Car and pickup l icenses  a re  s e t  according t o  the age of the  

vehicis ;  i t  was assumed t h a t  each c a r  o r  pickup pays a f e e  

P-.. o f  f i f t e e n  d o l l a r s  per  year. 

Insurance was charged a t  the  r a t e s  t h a t  a re  common i n  

ICiho. These a r e  $0.64 per $100 valuat ion f o r  machinery and 

50.55 per  $100 value of buildings.  These were charged 

against the average value of the buildings and machinery but 

2 o t  against  the  i r r i g a t i o n  equipment because there  i s  very 

l i t t l e  r i s k  involved i n  owning it .  

Zotation ' 

To go from the standardized farms t o  the model farms it 

ras  necessary t o  use a r o t a t i o n  t h a t  would be s o i l  conserv- . 

ins and ye t  would give hizh re turns .  The assumed r o t a t i o n  

Consists of one four th  o l  t he  l i n d  i n  a l f a l f a  seed production, 
/- 

;,:3ile the other  three  fourths  a re  devoted t o  a three-year 

ro ta t ion  consis t ing of sugar bee ts ,  grain ,  and potat,oes. 
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kccording t o  repor ts  by the  fa rxe r s ,  t h i s  r o t a t i on  would be 

conducive t o  the  accunulation of humus and t o  the maintenance 

of f e r t i l i t y  on a long-term basis .  Since it i s  composed of 

rn:monly grown crops, i t  should not require any extraordinary 

=anagerial s k i l l s  t o  r a i s e  them. 

After per  acre p r o f i t a b i l i t y  was determined, i t  was 

found t h a t  'ooiler onions, onion seed, onions, dry beans, and 

sk~eet corn seed a l l  had higher per acre p r o f i t a b i l i t y  than 

d i d  grain.  However, they were not included i n  the  ro t a t i on  

because the  l imi ted  number of acres  and the l imited nmb'er of 

t ines  t h a t  they appeared i n  the sample were not su f f i c i en t  t o  

jus t i fy  including them i n  a long-run ro ta t ion .  

f- 
Zffects -- of the Assui i t icns  

The assumptions were made i n  an attempt t o  segregate 

differences due t o  s i z e  by eliminating,  a s  much as  possible,  

the  differences t h a t  are due t o  other  causes. These assun?- 

t ions a l l  have the tendency t o  c r ea t  in f l ex ib le  averages 

which may requi.re adjust ing i f  the  models a re  compared with 

rea l  world farms. Since the  assumptions are  based on long- 

term averages, they should have l i t t l e  o r  no e f f e c t  on t h e ,  
I' 

. . 

outcone of the r e l a t i v e  advantage of the d i f f e r en t  s izes .  
- --  

- 7  ::owever, t o  the extent  t h a t  the models use averages t ha t  are  

d i f ferent  from fu tu re  pr ice  and y i e ld  averages, the mount 

of re turns  and the amount t h a t  can be paid f o r  water w i l l  be 

i n  e r ror .  



I I V .  EMFIRICAL PROCEDURES 

in t roduct ion,  Source - of -9 Dcta - and Def in i t ions  ---- f o r  the  Stan- 
1 

dardized Real Farms --- and for the  Model Farms 

The primary da ta  f o r  t h i s  study were secured by personal  

interview during September 1964 with each farm operator  and 
I 

each land owner i n  the  f i v e  newly developed i r r i g a t i o n  

p ro jec t s  i n  the  Dry Lake area.  These interviews yie lded 1963 

cost  d a t a  and information concerning both t o t a l  crop acreages 
Y 

and t he  acreages f o r  t h e  ind iv idua l  en te rp r i se s  f o r  e igh t  of 

the  eleven farms t h a t  operated i n  1963. Most of the a c t u a l  

data  were taken d i r e c t l y  from t h e  1963 record summaries f o r  

each f a r m .  A second interview i n  February 1965 furnished 

information concerning labor  and machinery requirements f o r  

each s tage o f  production f o r  each en te rpr i se .  
! From these  bas ic  d a t a  and from the  standard c o e f f i c i e a t s  

t h a t  are presented i n  sec t ion  111, of t h i s  chapter ,  a stan- 

dardized cos t  budget was prepared f o r  each o f  t he  sample I :r 
i 

farms, B y  using e i t h e r  d i r e c t  o r  weighted formula a l loca t ions ,  i 
i 

it was possible  t o  a l loca te  each budgetary cos t  t o  t h e  4 3 
5 

$ 
individual  en te rp r i se  on which i t  w a s  exsended. Such th ings  1 
a s  cont rac t  l abor  o r  pota to  harves te r  c o s t s  could be 1 

I 
a l loca ted  d i r e c t l y ,  while f u e l ,  l abor ,  and s i m i l a r  i tems had f 
t o  be a l loca ted  according t o  a system o f  weights, After  a l l  

I I t 
cos ts  had been a l loca ted ,  en te rp r i se  budgets were constructed 

r' from then. A sample budget i s  presented i n  Table V. 
I I 



The cos t s  from each of the standardized budgets a r e  

designated as  standardized r e a l  farms throughout the  study. 

They contain the same r o t s t i o n a l  make-up a s  t h a t  of the  

sanple f a r n  from which they a re  derived. 

From the  cos t  budgets of the  f o u r  major en te rp r i ses ,  

twelve model farms were synthesized. Esch of these four  

najor en te rp r i ses  was assumed t o  occupy one four th  of the  

area i n  the model farm. 

Deta i l s  of the  const,ruction of these two types of 

farms a re  the  subject  of t h i s  sect ion.  The major d i f fe rence  

between them i s  the number and type of crop en te rp r i ses  
7% 

t h a t  make up the farm. Each model farm i s  made up of four  \ .  
i 

enterpr i ses  while the  number of en te rp r i ses  which m&e up ; '  

the standardized r e a l  farms v a r i e s  from two on one farm 

t o  nine on another. 

The budget presented i n  Table V i s  a . r e p l i c a  of the 

eight budgets t h a t  were constructed from the s&ple da ta  

and f ron  the  input-output da ta  t h a t  were presented and 

explained i n  the assmpt ions  s e c t i o n . .  Because the  f e rne r s  

had kept only records f o r  the  e n t i r e  farm and not f o r  each 

individual  en te rp r i se ,  it was necessary t o  e s t a b l i s h  f i n e  

systems f o r  a l loca t ing  the cost  of each item i n  the budget. 

Cost Allocation Systems - 
Direct  Cost Allocst ior .  The most obvious and the  most - 

accurate method of a l loca t ing  cos t s  was simply t o  a l loca te  

them d i r e c t l y .  With such t h i n s s  a s  seed, f e r t i l i z e r ,  and 
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continued 

Item 
Allocation 120 ac res  80 ac res  50 acres  

I 

t 
Expenses System Sugar bee t s  potatoes  Grain t 

I r r i g a t i o n  equipment r epa i r s  $ 1163 
Insurance 203 
I r r i g a t i o n  equip. depreciation 1163 
Machinery depreciat ion 4816 
Building depreciat ion 587 
Non-land taxes  and l icenses  366 
Land and bui lding taxes  938 
Opportunity cost  on land 6000 
Opportunity cost  on machinery 1547 
Manager's s a l a r y  5000 

Total  f ixed  cos t s  
Per acre  f ixed  cost  

Total  c o s t s  
Per  acre  t o t a l  cos t  

Total  r e tu rns  72700 
Per  acre  t o t a l  r e tu rns  290.80 

Residual 
Per  acre  r e s idua l  

Cost pe r  d o l l a r  value of output .743 

Acres $ 
Direct  
Acres 
Direct 
Direct  
Truck-hours 
Acres 
Acres 
Direct  
Man-hours 
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spray, a  c e r t a i n  amount i s  used per acre and i t  cos ts  a  cer- 

t a i n  p r i ce ;  multiplying the t w o  together gave per  acre cos t ;  

and multiplying t h a t  by the number of acres gave the  enter-  

pr i se  cost .  Addin.g the respective enterp-rise cos ts  gave 

t o t a l  cos t  f o r  the farm. If s n a l l  discrepancies ex is ted  

between the calculated t o t a l  cos t  and what the farmers had 

l i s t e d ,  these discrepancies were eliminated by f inding  the  

percentage of the  calculated t o t a l  cost  t h a t  each of the  

.enterpr ise  cos ts  represented. It was then possible t o  

a l loca te  the ac tua l  cost  f o r  each enterpr i se ,  from these 

percentages. This procedure could have been followed f o r  

each item t h a t  used the d i r e c t  system of cost  a l loca t ion ;  

but s ince it was desirable  t o  el iminate as  many managerial 

e f f e c t s  a s  possible, the enterpzise  cos t s  aze calculzted 

from the standard r a t e s  and the  stzndard pr ices .  This 

eliminated the need t o  a l loca te  ac tua l  t o t a l  cos ts  by 

percentages. 

Tractor-hours Allocation. The second system o f  

a l loca t ing  cos ts  was constructed from the reported perfor- 

mance r a t e s  f o r  the various f a r n  operations. An example of 

which i s  three acres  per hour when plowing. From these it 

was possible t o  determine t o t a l  t r a c t o r  hours f o r  the  

individual  en terpr i ses  and f o r  the  whole farm. These b t a l s  

do not include the custom t r a c t o r  work which some of the 

farmers h i red ;  therefore ,  the  t o t a l s  represent only work 

performed by the operz to r t s  t r a c t o r s  and hi red  men. Totals  



f o r  the  respect ive en terpr i ses  were converted i n t o  percen- 

tages and these were used t o  a l loca te  cos t s  f o r  items on 

which t h i s  system was used. An example would be a  farm 

t h a t  repor ts  doing 1000 hours of ac tua l  t r a c t o r  work per  

season; of t h i s  500 of the hours are  spent on h i s  potato 

en terpr i se ,  300 hours on h i s  sugar beet en terpr i se ,  and 200 

hours on h i s  gra in  enterpr ise .  Thus, the  respect ive percen- 

tages  would be 50 per  cent f o r  potatoes,  30 per  cent f o r  

sugar bee ts ,  and 20 per  cent f o r  grain.  The ra t iona le  behind 

the individual  uses of the  system are  explained i n  the 

sec t ion  on budgetary items. 

Man-Hours - - C o s t  Allocation. The t h i r d  system f o r  

a l loca t ing  cos ts  was constructed i n  a  manner s imi la r  t o  t h a t  

used f o r  construction of the Tractor-Hours System. This 

t h i r d  systen i s  concerned with the  man hours spent doing 

f i e l d  work; it does not include contract  jobs such a s  hoe- 

ing sugar bee ts ,  custom machine work, o r  custom hauling 
I 

t 
which can be a l loca ted  by the d i r e c t  a l loca t ion  systen. 

Man hours f o r  each phase of the f i e l d  operations were deter-  
r 

mined by f inding  the machine time f o r  the respect ive opera- 

t i o n s  on each en te rp r i se ;  t h i s  was multiplied by the  crew 

s i ze  t o  get  the man hours f o r  the  operation. Man hours f o r  

each operation and f o r  i r r i g a t i o n a l  purposes were t o t a l e d  

t o  get  the t o t a l  num'oer of man hours f o r  the  en terpr i se  and 

f o r  the  farm. The f i n a l  s t e p  i n  constructing the system 

was t o  convert the  en terpr i se  t o t a l s  i n t o  percentages. 
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The man hours system does not consider time spent by the 

manager as  man hours and the system considers only the  time 

spent working with i r r i g z t i o n  equipment o r  with machinery. 

It i s  expected t h a t  non-field work w i l l  be en terpr i se  direc-  

t ed  i n  about the same proportions a s  f i e l d  work. Individual  

cases where t h i s  system i s  used a re  explained i n  the sec t ion  

deal inz with budgetary i t e n s .  

Acreage Cost Bllocation. The four th  system used t o  

a l l o c a t e  cos t s  was t o  a l l o c a t e  them according t o  acreage 

percentages. Thus i f  a  1000 acre farm has 400 acres  of 

sugar bee ts ,  t h a t  en te rp r i se  w i l l  be a l loca ted  40 per  cent 

of the cos t  f o r  items on which t h i s  system i s  used. Idhere 

it could be used, t h i s  system was very accurate because 

some expenses such as  land taxes  a re  charged on a per  acre  

bas is .  Thus expenses t h a t  were on a per  acre bas i s  were 

a l locz ted  the sane way. 

Truck-Sours - Cost -4lloca.tioa. The f i f t h  and f i n a l  

method of a l loca t ing  cos t s  was based on the number of hours 

t h a t  trucks were used f o r  each phase. of each farning 

operation. The system considers only work t h a t  w a s  done by 

the farmer 's  own t rucks ;  any hauling t h a t  the farmer may have 

hi red  i s  not included i n  the conputation o f  the  n w b e r  of 

t ruck hours f o r  the  fa rn .  Usually t ruck use was important 

only during harvest  season; during o ther  seasons, the time 

i t  was i n  ac tua l  use was a l ~ o s t  negl ig ib le .  The notable 

exception t o  t h i s  i s  potatoes which require  a s i g n i f i c a n t  

amount' of seed hauling i n  t:ie spring.  



From the da ta ,  it was possible t o  obtain the number of 

hours t h a t  t rucks were used on the farm. The l a s t  s t ep  i n  

constructing t h i s  system was t o  determine the respect ive 

percentages f o r  each enterpr ise .  A s  one would expect, sugar 

< beets  and potatoes account f o r  the l a r g e s t  share of t ruck 

c use. Cases where t h i s  system was used are  explained i n  the  

sec t ion  on budgetary items. 

Budgetary Items 

Seed, F e r t i l i z e r  and Spray. Before proceeding f u r t h e r ,  - -9 - 
it i s  necessary t o  ex-plain what i s  included i n  each of the  

headings i n  the "items" column of the  ,budgets and t o  explain 
I 

how the respect ive data  were obtained. Seed cos ts  represent 

what the farmer would have had t o  pay i f  he had bought a l l  
r 

of h i s  seed, paid standard p r i ces  f o r  i t ,  and applied it a t  

standardized r a t e s  t h a t  have been assumed f o r  t h i s  study. 

It was necessary t o  ca lcu la te  seed cc,-;;s t h i s  way t o  el iminate 

pr ice  d i f fe rences  and inventory changes i n  order t o  f a c i l i t a t e  

the bui lding of model farns .  Cost f o r  each entergr i se  and 

t o t a l  cos t  f o r  the  farm were determined by the d i r e c t  system 

of cost  a l loca t ion .  The 2rocedures and the r a t iona le  behind 

them are  the same f o r  the determination of f e r t i l i z e r  and 

spray cos ts .  

Gas, O i l ,  and Xachine Re~a5.r Costs. Gas and o i l  cos t s  - - -  
a re  what the  farm records l i s t e d  cinus the t a x  refund t h a t  

had been received f o r  gas used f o r  non-highway 3urposes. 

r ,  Though the major share of the t o t a i  f u e l  b i l l  was used f o r  

f i e l d  and hauling operation, leeway was l e f t  f o r  o ther  f u e l  
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uses such as  farm business t r ave l ,  burning weeds, and o ther  

miscellaneous uses. Since t r a c t o r s  a re  usua l ly  the  main 

f u e l  users  on a  farm, gas and o i l  cos t s  were a l loca ted  by the  

t ractor-hours  systern of c:;st al loca-t ion.  

An a l t e r n a t i v e  method o f  determining gas and o i l  cos t s  

would have been a  system whereby physical  input  coef f icen ts  

a re  mult ipl ied by the  p r i ce  of t h e  inputs  and the  product i s  

divided by the  performance r a t e  f o r  the power un i t .  A n  

example of t h i s  would be the  case where f u e l  cost ing twenty 

cents  pe r  gal lon i s  burned a t  the  r a t e  of th ree  gal lons  per  

hour by a  t r a c t o r  t h a t  i s  plowing a t  the r a t e  o f  th ree  acres  

pe r  hour. For the example, f u e l  cos t  would be twenty cents  

p e r  acre. The reason i-ha-i; system W ~ S  not used was t o  allow 

the investment machinery vary according the  needs 

of the  farm. This was des i red  because increased farm s i z e s  

usua l ly  not car ry  with them sca le  increases  

e i t h e r  var iab le  o r  f ixed  costs: Items such as seed o r  

f e r t i l i z e r  may increase  proport ionately  beczuse going fzom 

a 200 t o  a  400 acre  farm w i l l  cause expenses f o r  such th ings  

as seed and f e r t i l i z e r  t o  double i f  the  saine r o t a t i o n  i s  

followed but i t  i s  very unl ikely  t h a t  machinery investment 

w i l l  double. If i n  such a  case t h e  machinery investment 

does not double, there  are severa l  possible  explanations 02 

why it has not.  Several of the  common explanations are  

presented below: 

The current  set of machineAry 
more hours pe r  season. 

being operated 



2. The opercitor i s  h i r ing  custom operators t o  do 
the ex t ra  work. 

3. Kany of the maz5ines were not being used a t  
f u l l  capacity G :he 200 acre farms. Thus 
adding c e r t a i n  .. ;hines enabled fa rz ing  the 
added acres. 

4. It may be t h a t  each machine was traded f o r  one 
of twice the capacity but not  of twice the  
cost .  

5. Any corcbination of the  four  reasons l i s t e d  
above. 

The foregoing paragraph l i s t e d  the r a t iona le  behind the 

decis ion t o  allow individual  farm reqcirements t o  deternine 
f 
1 
i machinery investment, and i t  l i s t e d '  some of the possible  
I 

t ; reasons why nachinery investment might vary. From those f i v e  

L reasons i t  can be seen t h a t  many other  things may a lso  vary 

P i  when machine investment var ies .  Gas and o i l  have been men- 

t ioned as  one of the  items where cos t s  might vary; other  
I 

i 
r' items whose cos ts  might vary a s  rcachine investment vz r i e s  
I 

i 
I are  machine r e p a i r s ,  machine h i r e ,  labor ,  farm suppl ies ,  
1 insurance, machinery depreciation,  non-land taxes ,  and t he  
' r opportunity cos t  on the m~chine  investment. 
i 

Nachinery r e p a i r  cos t s  l i s t e d  i n  the standardized bud- 

! g e t s  a re  taken d i r e c t l y  from the  records of the sanple 

1. farms. No attempts were made t o  standardize them a s  a  given 
f 

L percentzge of t o t a l  machinery investment o r  by f igur ing  them 
I 

as  a  s e t  cost  ger  hour f o r  each machine. The reason f o r  

deteraining rega i r s  cos t s  i n  t h i s  manner i s  t h a t  there  i s  a 

lack  of inforna t ion  aSout e i t h e r  hourly o r  average annual 
t- 

r e p a i r  cos t s  f o r  many of the  machines t h a t  were encountered. 



Plachine r epa i r  cos ts  were a l loca ted  by t h e  tractor-hours 

system. The farmers indicated t h a t  non-tractor powered . 

equipnent such as  t rucks and sel-f-propelled combines had 

s ign i f i can t  r e p a i r  cos ts  but t h a t  the  mzjority of r e p a i r  

cos ts  were due t o  r epa i r s  on t r a c t o r s  and on tractor-powered 

equipaent . 
lYachihe - Hire. This item includes a l l  custom work t h a t  

the  individual  farmers reported having done; however, it 

does not include contract  lsbor .  Total  cos t  f o r  the  item 

was found by multiplying the custom r a t e  by the number of 

u n i t s  on which i t  w a s  applied. Tnus 100 acres  of gra in  -;- 

harvesting a t  $7.00 per acre would cos t  $700.00. The item 

was a l loca ted  by the  d i r e c t  system. 

Labor. The item labor  includes the expenses t h a t  were 

paid out f o r  labor  on the  sample farms. It includes such 

things a s  soc ia l  secur i ty  taxes ,  medical payments, and 

payments f o r  contract  labor.  It does not include the  

manager's salary o r  zccounting and l e g a l  fees .  Labor cos t s  

on the  two farms with l ives tock  e n t e r p i s e s  were adjusted 

downward by the  reported value of the labor  which- was 

devoted t o  the l ives tock  enterpr i ses .  

The three d i f f e r e n t  types of i r r i g a t i o n  systems made 

another adjustment necessary t o  standardize the sample 

farms. This adjustment was necessary because the  farmer 's  

record book l i s t e d  what had been paid f o r  labor  under h i s  

i r r i g a t i o n  system, not what had been paid f o r  labor  under 
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the  i r r i g a t i o n  systen t h a t  was assumed f o r  the nodel farms. 

t 
I The adjustment was made by f inding the percentage difference 

I between the individual  farmer 's  i r r i g a t i o n  coef f ic ien t  and 

1 the standardized coef f ic ien t .  This percentage was then 

I mul t ipl ied by the number of hours t h a t  the farmer had used 

I t o  operate h i s  system; the product gave e i t h e r  the number 
! 
E' of hours he would have saved o r  the number of ex t ra  hours 
1 

1 he would have had t o  h i r e  i f  he had used the  standard i r r i g a -  
t 
? 
Y 
; t i o n  system. The value of the  hours which resu l ted  from the 
I 

: difference between the  systems was found by mul t ip l ica t ion  
1 
r 
! by $1.50. This product was then e i t h e r  subtracted from h i s  

I t o t a l  labor  cost  i f  h i s  system was more e f f i c i e n t  than the 

r - :  
assuaed systen,  02 aMed t o  h i s  t o t a l  labor  cos t  i f  h i s  

system was l e s s  e f f i c i e n t  than the  assumed system, The 

standardized coef f ic ien t  f o r  the  assumed i r r i g a t i o n  system 
i 

was t h a t  half  an hour i s  required t o  i r r i g a t e  one acre every 

time i t  i s  i r r i g a t e d .  I f  a  farmer reported t h a t  with h i s  

system he could i r r i g a t e  an acre i n  one four th  of any hour, 

t h i s  meant t h a t  he was twice a s  e f f i c i e n t  a s  the  standard 

system and i f  he had operated u ~ d e r  the standard system he 

would have used twice as  many m a n  hours f o r  i r r i g a t i o n  pur- 

poses. Thus under the standard system he would h w e  had t o  

pay an ex t ra  31-50 f o r  each hour t h a t  was used under h i s  

system. Differences between the standard nmber  of 

i r r i g a t i o n s  and what each fa rne r  reported were adjusted by 

f- a s imi lar  nethod. 



To a l loca te  labor  combination two systems 

was used. It was possible t o  use the d i r e c t  system t o  

a l loca te  p ~ r t  of t h i s  cost  because the item includes t h e  cos t  

of contract  labor.  The going r a t e  f o r  thinning and hoeing 

sugar beets  was reported t o  be 326.00 per  acre;  thus f o r  the 

sample budget on page 39, $3120 could d i r e c t l y  a l loca ted  t o  

sugar beets.  The res idual ,  $1742.00 f o r  the  budget i n  

question, was then a l loca ted  by the man hours system. 

Farm S u p ~ l i e s  and Travel. The budgetary icem, farm - - 
suppl ies  and t r a v e l  i s  the equivalent of a miscellaneous 

c l a s s i f i c a t i o n .  It includes hand t o o l s  and other  small 

equipment which normally a re  not entered i n  the depreciat ion 

schedule. It a l so  includes the cos t  of farm u t i l i t i e s ,  

business t rave l ing  done on c o m e r c i a l  c a r r i e r s ,  accounting 

and l e g a l  f ees ,  and farm supplies such a s  rope and b a l e r  

twine. The expendi twes which make up t h i s  item are  very 

diverse  and it i s  doubtful t h a t  any one c l a s s i f i c a t i o n  
! 

would account f o r  a  majority of the t o t a l  expense f o r  the  

i t e n .  Therefore, the mos t  p r a c t i c a l  method of a l loca t ing  

the i t e n  was t o  do it on a- per acre bas is .  

I r r i g a t i o n  Pum~inz - -  Cost. This item i s  the  estimated 

cost  of l i f t i n g  water from tne assumed source and providing 

pressure t o  spr inkle  i t  on the f i e l d s .  It was determined 

f o r  each enterpr i se  by multiplying the standardized 

r- coef f i c i en t  twenty-four cec t s  per acre per  i r r i g a t i o n ,  by 

the t o t a l  number of acres  t h a t  had been i r r i g a t e d  ( i . e . ,  
# the nunber of acres i n  the en terpr i se  mult ipl ied by the  
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number of i r r i g a t i o n s  per season). C o s t  f o r  the  gra in  enter-  

p r i s e  on the  sample budget w a s  found by the equation: 

$0.24 X 6 X 50 = 572.00. C o s t s  f o r  t h i s  item, as  recorded 

by the sample farms, .were nei tk  . ; memingful nor applicable 

because no two of the sample farms had exact ly  s imi la r  water 

sources. I n  most ins tances  the differences  were due t o  t h e  

presence of water f r o m  one o r  more wells  i n  addi t ion t o  the 

r i v e r  and canal water. The item was a l loca ted  by the d i r e c t  

system. 

O ~ e r a t i n g  Cost, O p ~ o ~ t u n i t y  --? Cost - and Total Variable 

C o s t .  Tota l l ing  budgetary items 1 through 9 gave the t o t a l  - 
out lay G Z  operating cost  t h a t  would be made during the nor- 

xal n i x - z o c t h  o p e r z t i ~ g  zsason. The op2ortunity cost  on 

t h i s  type of out lay was assumed t o  be 8 per  cent ;  therefore ,  

the  opportunity cost  i s  f igured on the b a s i s  of 8 per  cent 

f o r  nine months. Since the opportunity charge va r i e s  with 

the t o t a l  operating cos t ,  it must be a6ded t o  t o t a l  operat- 

ing  cost  t o  g e t  t o t a l  var iable  cos t  e i t h e r  f o r  the farm or  

f o r  the  en terpr i ses .  Dividing by the  respect ive acreages 

gives per  acre var iab le  cost .  

I r r i q a t i o n  E a u i ~ n e ~ t  Be-oairs. Inasmuch as machine -- 
r e p a i r s  a re  l i s t e d  a s  a  var iab le  cos t ,  it would seen t h a t  

i r r i g a t i o n  equipment r epa i r s  a l s o  should be a  var iab le  

cost .  This i s  not the case because the farmers indicated 

t h a t  annual r e p a i r  cos t s  on i r r i g a t i o n  equipment w i l l  

average about 5 per  cent of , r e w  cos t  and tha t .  very l i t t l e  

o f  t h i s  5 per  cent could be a t t r i b u t e d  t o  the type of crop 



P4 f on which the systex had bczn used. Also by de f in i t ion ,  var l -  
3 

able cos ts  vary with the l eve l  of output; t h i s  item w i l l  not 
I 

i 
, i f  it  i s  calculated a t  5 per cent of new cost  per year. The 

i methods f o r  deteraining t h i s  item make i t  appropriate t o  use 

the acreage system of cost  a l loca t ion .  
i 

Insurance. Expenses f o r  t h i s  item were obtained by 

t applying the assumed r a t e s  t o  the average value of building 

.i and farm equipment. It was not appl ied t o  the i r r i g a t i o n  

system because of the s d l n e s s  of the  rLsk t h a t  i s  involved 

i n  the ownership of it. I n  general,  the  sample farms had 

l e s s  coverage than was assumed f o r  the standardized farms; 

however, the sample farms a lso  had separate po l i c i e s  f o r  

l i a b i l i t y  coverage. Therefore, the  excess assumed f o r  the  
f - :  

standardized farms i s  taken t o  be enough t o  cover the cos t  

of l i a b i l i t y  insurance f o r  the  farm. 

I r r i g a t i o n  3 a u i ~ n e n t  D e ~ r e c i a t i o n .  Depreciation o f  the  

i r r i g a t i o n  equipment was reported t o  be 5 per  cent per  year. 

This i t e n  w i l l  no t  vary with e i t h e r  type of crop o r  the  

output of i t ;  consequently, it i s  t r e a t e d  exact ly  l i k e  the  

i r r i g a t i o n  equipment r epa i r s  item. 

Machinery,Investzznt Costs. A s  was brought out i n  the 

theory sect ion,  the  f ixed  cos ts  t h a t  a re  associated with 

owning farm machinery are  very important considerations 

when a study of s i z e  econonies i s  made; therefore ,  eetermin- 

ing and a l loca t ing  machinery investment i s  one of the  most 

P important s teps  i n  the construction of the  standardized farm 
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budgets. A l i s t i n g  of the s t eps  t h a t  were involved and A 

discussion o f  them are  presented i n  the following parag;'.:?hs. 

The f i rs t  s t ep  was- to  compare the machinery l is ts  ;>r 

each farm with the farming operations performed i n  196j-. 

This was done i n  order t h a t  unnecessary equipment ( i . e . ,  

equigment t h a t  was not used on the  1963 ro ta t ion)  coulc >e 

eliminated f r o m  the  standardized depreciation schedules. 

Some of the machines t h a t  were eliminated were hay bale:=;, 
I 
milking machines, and manure spreaders. I n  a few cases ;-t 

was necessary t o  add machines because the l i s t  of oper::ions 

performed included them but due t o  age they had disappc:'.zed 

from the farmer 's  depreciation schedule. Comonly, the 

items t h a t  had disap;?eared were such things a s  plows 2z.t 

cu l t i va to r s ,  things which have' long l i v e s  but which 092-n 

are  rap id ly  depreciate order take f u l l  advantags 

current t ax  laws. 

The second s t ep  was t o  a s sme  standard pr ices  an? l ives  

f o r  tne various machines. This has been explained i n  ''2 

assumptions sec t ion;  they were then depreciated by the 

s t r a i gh t  l i n e  method with a 10 per  cent salvage value. 

Table V I ,  page 53, presents a s implif ied example of a ~ 3 %  of 

machinery and bui ldings1 depreciation schedules and ec::zgrises 

a l locat ions.  

Step number three was t o  a l loca te  value and depre:lati02 

Cost of each machine t o  the respect ive enterpr ises .  -2: f i v e  

systems of cost  a l loca t ion  were used i n  t h i s  step.  C E Z S  an& 



TABLE V I  

A SAMPLE DEPFXCIATION SCHEDULE 

10% Amount 
New Salvage t o  be E s t .  Average Annual 
cost  value dep. l i f e  value dep. 

Cars and Pickups 
Pickup $2200 
Car 3000 

Trucks 
2 In terna t iona ls  7200 
2 Potato beds 800 

Tractors 
I n t  .4OO 
I n t  . B275 
I n t  .560 

Ti l lage  Equipment 
3-B plow 600 
10 '  d i sk  600 
Packer 400 
2R Potato p lan te r  1700 

r‘. 2 R  Potato Cult.  600 
Beet Cult. 300 
4 R  Beet p lan te r  1000 

Harvest Equipment 
Beet bea ter  1200 
Beet harvester  2800 
Potato harvester  4500 
Potato digger 2000 

Miscellaneous 
Sprayer 600 

Tr; 
r l l - .  
L A  * 

Tr: 

lic. 
Ac: 
1ic 2 
Di: 
Di .  : 
D I I  
Di! 

Di: 
D i ;  
D i l  
Di; 

Total  Machinery 39100 3910 35190 - 19550 3693 

Buildings 
House 8000 - 8000 25 4000 320 ,Zc J 
Machine shed 800 - 800 20 400 40. Tr: 

T o t a l  Buildings 8800 - 8800 . - 4400 360 



;e Annual Al locat ion 80 acres  of potatoes 120 acres  of sugar bee t s  
? dep. system dep. average value dep . average value 

10 $ 165 Man-Hours 9b 533 85 8 567 
Man-Hours 

8 80 
I0 270 131 727 139 773 

10 648 Truck-Xours 295 1642 353 1958 
90 Truck Hours > 0 41 182 49 218 

50 225 Tractor-Hours 152 
10 252 Tractor-Hours 170 
jo 387 Tractor-Hours 261 

Acres 
Acres 
Acres 
Direct  
Direct  
Direct  
Direct  

Direct  - 
Direct  
Direct  
Direct  

Direct  

00 320 Acres 128 1600 192 2400 
00 40. Tractor-Hours 27 270 13 130 

155 1870 205 00 360 2530 



pickups were a l loca ted  by -the mcn-hours s,ysten?; t rucks were 

al located by the truck-hours systen a 5  t r a c t o r s  were a l loca ted  

by the tractor-hours systea.  S>ecialized machines such a s  

beet and potato p lanters  could be al located by the d i r ec t  

method; general t i l l a g e  equipnent cos ts  were al located 

according t o  the nunber of acres on which the machine had been 
6 

used. The most comon use of the machine was the c r i t e r i o n  

f o r  deciding which systen would give the mos t  accurate 

a l loca t ion .  This the reason t h a t  cars  and pickups were 

a l l o c a t e d  according t o  man-hours r a t he r ' t han  by tractor-hours 

o r  some other  system. 

Building Investaent - and Depreciation. Building inves t - .  

ment and d e p r e c i ~ t i o n  cos t s  were determined i n  the same 

manner as  were machinery costs .  C o s t s  f o r  the main dwelling 

were a l loca ted  according t o  acres  r a the r  than nan-hours 

because the value of the  farm land includes the value of the 

dwelling, Machine shed and shop cos ts  were a l loca ted  by the 

tractor-hours system; l i v i n g  quarters  f o r  the h i red  men were ' 

al loca ted  according t o  man-hours; and granary cos t s  were 

a l loca ted  d i r e c t l y  t o  the gra in  enterpr i se .  

9on-land Taxes and Licenses, The item non-land taxes  -- - 
and l i censes  i s  an estimation of what these taxes and f ee s  

would be the standardized 
\ 

farms. According t o  The 

Assessors Tax Manual, the  formula f o r  ca lcula t ing  property 

taxes  i s ;  new cos t  times the percentage r a t e  times 0.3651 

times 40% times the m i l l  r a t e .  I n  keeping with the average 



value a s smpt ion  f o r  machinery, the percentage r a t e  would be 
P 

50 per  cent.  Thus a  s e t  o i  mechinery t h a t  had a  new cost  of 

$40,000 would have a  tax  cost  of $290.00 per year i f  the  m i l l  

r a t e  were 100. To determine t h c t o t a l  f o r  the  item, it was 

necessary t o  add l icens ing  cos ts  of fifty d o l l a r s  per  truck and 

f i f t e e n  do l l a r s  f o r  each ca r  and pickup. Cost a l l o c a t i o n  f o r  . 
the  item was done by the truck-hours system because t rucks 

represent one of the  more s ign i f i can t  p a r t s  of machine invest-  

ment znd they are  subject  t o  the  addi t iona l  f i f t y  d o l l a r  

l icense  fee .  

Land Costs. Land taxes  ac6 the  land investment charge - 
were based on the per  acre valuation of the  land; therefore , ,  

they could be d i r e c t l y  a l located.  The land investment charge 

p is  the  opportunity cos t  of having t h a t  amount of money 

invested i n  land. Four pe r  cent was the assumed i n t e r e s t  

r a t e -  and the  value of the  land w2s taken t o  be $600.00 per  

acre.  This n e a t  t h a t  each acre of land had a  $24.00 

opportunity cos t  expense without regard t o  the type of crop ' 

grown on it. 

Land i s  not valued f o r  t a x  purposes by the same method 

t h a t  i s  used t o  evaluate mzchinery; therefore ,  a  standardized 

tax of 83-75 per  acre was charged. Tne acreage system was 

used t o  a l loca te  both land taxes  and the opportunity cost  .on 

land. 

Mar. . - ? r i a l  Salary. The assumed manager ' s sa lary  was 

a l loca ted  by the man hours system because a la rge  p a r t  of a 
4 
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manager's tine is spent in 2 supcrvisory capacity. On a srall 

p fzra, it is likely that tne aanzser s?ends hell̂  or nore of his 

time doins the sane work as do his hired men. In such a case, 

the rian hours system would bc even more applicable. The 

assmed schedule and discussion of the manzgers' salaries has 

been presented in the section on in2ut-output relztionships. 

Total Costs. Total fixed costs for the farn and for the 

individual enterprises were determined by adding the fixed 

cost colums. Opportunity cost charges had alreaay been nade; 

consequently per acre fixed costs could be calculated by 

dividing the colum totals by the respective acreages. Adding 

variable costs and fixed costs gave total costs and from this 

per acre costs were deternined. 

Total Returns. Total returns were determined by mul- 

tiplying the average product price by the average yield for 

the enterprise. This gave a stmdard return per acre for 

each enterprise that could be used to calculate total returns 

for the respective enterprises. Total returns for the enter- 

prise were totaled and this total was divided by the farm 

acreage to determine average returns per acre for the entire 

farm. Average returns per acre from one standardized farm 
/' 

/ 

to another showed considerable variation due to the vast . .' 

differences between rotation. 

2esidual Returns. The residuals for the enterprise and 

for the farm were deterzined by subtracting total costs from 

total 'returns. It is listed .as a residual instead of as 



57 

p r o f i t  because it measures the  c2pab i l i t y  of the  f a r n  and of 

r" each en te rp r i se  t o  pay f o r  xatcz.  it i s  an ind ica t ion  of t h e  
. . r: .-[. L r e tu rns  t o  s i z e  t h a t  may be nossible  f o r  the  f ~ r d  t o  obtain. 

Cost ner  Dollar  Value of Output. This f i n a l  i tem i s  the  -- - 
measure t h a t  was used t o  f a c i l i t a t e  in terfarm and i n t e r -  

e n t e r p r i s e  comparisons i n  order t o  determine where s i z e  

economies may be found i f  they e x i s t .  It i s  ca lcu la ted  f o r  

the  farm and f o r  each of the  en te rp r i se s  by dividing t o t a l  

cos t s  by t o t a l  returns. '  

E n t e r ~ r i s e  Costs 

Data f o r  t he  ind iv idua l  en te rp r i se  were p lo t t ed  on 

s c a t t e r  diagrams with cos t  per  d o l l a r  value of output on the  

v e r t i c a l  zx i s  and en te rp r i se  s i z e  on the  hor izonta l  axis .  

Figure 3 dep ic t s  an exmple .  From these s c a t t e r  diagrams, 
7 

l e a s t  square cu rv i l inea r  regress ion equations were ca lcu la ted  

f o r  t he  en te rp r i se s  t h a t  had appeared i n  the  sample f i v e  o r  

more times. 

If s i z e  econorcies were t o  be found i n  the  en te rp r i se s ,  

t he  r e l a t ionsh ip  between cos t  md s i z e  would be ind ica ted  by 
' 

a  curve t h a t  s lopes downward and t o  the  r i g h t .  Many d i f -  

f e r e n t  equations f o r  curves would give a  good est imation of 

a downward s loping long-run cos t  curve; however many of these  

equations a re  qu i te  complicated and would be too sophis- 

t i c a t e d  f o r  t he  r e l a t ionsh ip  between cos t  and farm s ize .  

The chosen equation was a  simple cu rv i l inea r  regress ion 

equation with the  dependent var iab le  expressed a s  a recip- 

. roca l  of the  cos t .  The equation has the  form: Y' = 1 
a + bx 



Example Long-Run Average. Cost Curves f o r  the  Alfalfa Seed Enterprise 
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r o r  p = a + bx. A di- :cussion of the  curves and t h e i r  s ignif icance 

i s  presented i n  the next chapter. 

A l fa l f a  seed, the  exa.nglc presented i n  Figure 3 appeared 

i n  the  sam2le only four  times. It showed some cor re la t ion  

between s i z e  and production cos ts  but i t  was considered t o  be 

not s ign i f i can t  because of the extremely small sample s i ze .  

Consequently, a l f a l f a  seed cos t s  were taken t o  be constant  and 

were found by multiplying production cos t s  f o r  each 

the respect ive number of acres. These were t o t a l l e d  and 

divided by the  t o t a l  number of zcres t o  obtain  the constant 

cost .  
' . ,  

The Standardized Real Farms 
,- - - 

Regression l i n e s  were calculated f o r  the  t o t a l  cost  da ta  

P from the  standardized budgets. These regression l i n e s  show 

how farming cos t s  var ied with s i ze  f o r  the  sample farms; con- 

sequently they are  the long run cos t  curves f o r  the  st=- 

dardized r e a l  farms. These curves were extended from 200 

acres  back t o  160 acres and from 1800 acres  t o  2800'acres 

t o  f a c i l i t a t e  conparison with the cos t  curves f o r  the  model , 

farms. I n  the following two chapters they a re  presented, 

discussed, and compared with the cos t  curves f o r  the  motel 

f arms . 
Model Farms 

After ca lcu la t ing  the regression equations f o r  each of 

t he  major e n t e q r i s e s ,  twelve model farms were constructed 

from them. These niodels rvlged i n  s i z e  from 160 t o  2800 
t-, 

acres.  A possible e r r o r  nay have been introduced on t h e  s n z l l  



r 
fzrms because acreages of suzar beets  a re  a l l  based on 

sanples with s i z e s  of more than 100 acres  while the models 

assume acreages a s  low a s  f o r t y  acres .  The same type of 

e r r o r  i s  possible on the l a r g e r  models because the l a r g e s t  

sample of a l f a l f a  seed was 340 acres ,  while the  models extend 

t h i s  t o  700 acres ;  however, constant cos t s  here are probably 

more r e a l i s t i c  than the l o w c ~ s t s  on the small sugar beet  

acreages. 
/ 

A s  was explained i n  the as&mptions sec t ion ,  these  nodel 

farms were assumed t o  have four  en te rp r i ses  of equal acre- 

ages: gra in ,  potatoes ,  sugar bee ts ,  and a l f a l f a  seed. The 

a l f a l f a  seed i s  a semi-permanent crop; the  other  en te rp r i ses  

P- 
s r e  i n  a  thrce-year r o t a $ i c ~  cf p c t z t c c s  follo7;:ing g r c i c  a d  

followed by sugar beets.  

An example of the  construct ion of the model f w a s  i s ,  

i f  producing a l f a l f a  seed c o s t s  81.4 cents  per  d o l l a r  value 

of output and the regression equations estimated t h a t  LOO 

acres  of gra in  would cost  78 cents  per  d o l l a r  value of 

product, t h a t  100 acres  of potatoes would cos t  90 cents per  

d o l l a r  value of output, and t h a t  100 acres  of sugar beets  

produced a  d o l l a r ' s  worth of output f o r  64 cents.  The 

average cos t  f o r  the  farm i s  a  weighted average and i s  'found 

by adding the per  acre cos t  f o r  t he  respect ive en te rp r i ses  

and then dividing by the  t o t a l e d  per  acre  r e tu rns  f o r  the  

four  en terpr i ses .  For the examzle, the  t o t a l e d  ?er acre  

F cos t s  a re  5704.60 a d  the  t o t a l e d  per acre  re turns  a re  $909.95. 

This gives a  cost  per  d o l l a r  value of output of 80.774. 



The twelve model farms that were constructed by this 

procedure are presented and discussed in chapter IV. 

This step completed t3.e 3rocedures that were used to 

determine and cllocate budgetary costs. 



DATA P3ESET'?I!-ATIO?T mD AFJXLYSES 

Each of the e ight  fmms was a l l  o r  p a r t l y  composed of 

land t h a t  had recent ly  been developed from sagebrush dese r t  
I 

i n t o  i r r i g a t e d  farm land by applying water from the  Snake 

River. Three of the  sample farms were completely composed 

oL land t h a t  had jus t  been developed; the  other  f i v e  were 

farms t h a t  had been located i n  the area and had expanded a s  

the  new land was brought i n t o  production. Two of these 

f i v e  had access t o  caal water while the  other  three  were 

i r r i g a t e d  with well water. Thus just  within t h i s  small 

sample the re  were great  dif ferences  i n  sources of wster and 

cos t s  of it. These differences  have been eliminated by 

t r e a t i n g  water a s  i f  i t  were a f r e e  resource i n  order t o  

determine how nuch a farm can pay f o r  it. 

Leasing m d  tenure systems were d i f f e r e n t  f o r  each of 

the  farms. The sample includes typ ica l  owner-operator farms, 

incorporated farms,. a half-share l ease  system, a one-fourth 

share lease  system, a par tnership,  and combinations of these 

systems. Each farm was managed by a experienced farmer; 

the  only exception was one nember of a par tnership had had 

no farm management.experience; however, h i s  two par tners  

P had previously managed farns .  This s tucy made no atternpt 

t o  determine the methods used t c  f inance the  farm operations;  

however, some of the  operators mntioned t h a t  t h i s  i s  a 
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Topography of the  a rea  i s  gent ly  r o l l i n g  and f o r  l a rge  

f 
areas has made the  use of sp r ink le r  i r r i g a t i o n  necessary. 

The s o i l  i s  a f i n e  sand and due t o  i t s  "newness" i s  low i n  

humus; however, most of the  farmers expressed the opinion t h a t  

i t  i s  jus t  as  productive zs any s o i l  type i n  Canyon County. 

The climate i n  t h i s  area  i s  well su i t ed  f o r  the  production of 

the  four  crops i n  the assumed r o t a t i o n  and t o  the production 

I of many other  crops t h a t  a re  being grown successful ly  
f 
I elsewhere i n  Canyon County. 

i 
f Rotations 
i 
1 The following t a b l e  (Table V I I )  i s  a systematic presen- 
t 
! t a t i o n  of farm s i z e  and the  o rgmiza t ion  oZ the en te rp r i ses  
i 
L within the  individual  f s r z s  f o r  the  1953 crcs year. The d i f -  

/- f 
I ferences between the  ro ta t ions  i s  due mainly t o  the  propor- 

i 
i 

t i o n  of the  land within the farm t h a t  i s  p a r t  of the  develop- 

f ment pro jec t .  This "new" land has given y i e l d s  of potatoes 

i and sugar beets  t h a t  are  much higher than t h e  county averages 
F 
i 
i, f o r  these two crops. I n  the shor t  run, e x t r a  high re turns  

;. were being gained by devoting newly developed land t o  sugar 
1 

beets  and potatoes because of t h e i r  e x t r a  y ie ld ing  a b i l i t y .  
t 

P 
L I n  a long run s i t u a t i o n ,  a sugar beet-gotato r o t a t i o n  

would reduce the f e r t i l i t y  of the  s o i l  t o  a point  where i t  

would no longer be p ro f i t ab le  t o  grow these crops continuously. 
1 

Several of the  farmers expressed the  opinion t h a t  one non-row 

crop should be grown a t  l e a s t  once every four  years i n  order 

7 t o  promote the  accmula t ion  of humus. The assumed long-run 





TABLE V I I I  

PEB ACRE P30DUCTION COSTS FOX TIIE VABIOUS EXTEWKISES ON THE 
STANDARDIZED FARMS 

Cost per Cost per  
Enterprise Acres acre Enterprise Acres acre 

-. -- - -- - - - - 

Potatoes 4-0 $313.49 

80 301.88 

80 299 79 
120 254.28 

400 278.37 

787 241.69 

Sugar beets  103 227.89 

120 212.15 

148 255.22 

160 224.80 

265 222.51 
347 237 67 

353 214.53 

711 230.55 

Grain 50 91 96 

80 69 97 
172 78.22 
330 76.76 

568 88.00 
649 82.10 

1 
Alfa l fa  seed 5 $218.35 

250 98.95 
255 106.19 
340 130.36 

Al fa l f a  hay 60 97.23 

Boi ler  Onions 40 170.23 

65 159.95 

Onions 
~- ~ ~ - - - -  

Onion seed 10 385.56 

Silage corn 40 170.23 

65 159 05 
- - 

Sweet corn seed 10 202.30 

Dry beans 15 117.85 
35 86.80 

Radish seed 15 556.42 

Parsnip seed 15 14-9-98 



ENTERPRISE PRODUCTION COSTS AS ITEASURED BY COST PEI? UNIT AND COST "32 DOLLAR VALUE 
OF OUTPLTT FOR THE FOUR Y A I N  EIVTERTRISES ON THX STAMDARDILSD FARKS 

P o t a t o e s '  Sugar  b e e t s  Gra in  A l f a l f a  seed 
Cos% Cost p e r  Cost Cost  p e r  Cost Cost p e r  Cost Cost ~ e r  

p e r  d o l l a r  of p e r  d o l l a r  of p e r  d o l l a r  of  p e r  d o l l a r  o  
L c r e s  CWI ou tpu t  Acres t o n  ou tpu t  Acres bu. ou tpu t  Acres CWT ou tpu t  
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rotatl,n eliminates these short-term rotation effects in the 

~ o d e l  farm. The rationale behind its assumption is explained 

in section L I I  of chapter 11. 

11. ELUF(?3ISZ COST DATA 

Per Dollar Value of Out~ut and Per Acre Costs - - --- 
By allocating costs by the methods described in the 

empirical procedures section, the cost per acre and per dollar 

value of output were determined for each enterprise. The per 

acre costs for the various enterprises are presented in Table 

VIII. If these crops had had equal value per acre when they 

were sold, the economies of siz-e or" the various farms could 

have been determined directly from table VIII; however, the 

great difference in product values made it necessary to 

determine profitability in order to compare the enterprises. 

If per acre costs could be used to indicate size 

economies, table VIII indicstes that grain would be the best 

crop to produce. For the four crops in the long-run rotation, 

per acre costs were converted to cost per unit of output 

cost per dollar value of output. This infornation is 

presented in table IV. Zither of these two measures can be 

used to deternine econo~ies of size of the individual 

enterprises. 

Size 3conomies - 
From the data presented in Table IX, it appears that 

only in the potato enterprises are economies of size 

obtainable. Neither the sugar beets nor the grain data show 



I any d e f i n i t e  t r e ~ d  f o r  cos t s  e i t h e r  t o  r i s e  o r  f a l l ;  a l f a l f a  

seed appears t o  have a narrow range of econonies of s i z e  and 

a  wide range of s i ze  diseconomies. Any t rends t h a t  e x i s t  a re  

brought out by mathenatical ana lys is  of the  data.  The Figure 
f i  

4 through 7 present  l e a s t  square regression curves f o r  the  

I var iab le  c o s t s ,  the  f ixed cos t s ,  znd the t o t a l  cos ts  f o r  

1 .  each en te rp r i se .  There i s  a  very sma!'. discrepancy between 

I the regression LAC (average t o t a l  cos t )  curves and those found 

I by adding the  average var iab le  cos t  and the average f ixed  

I cos t  curves. The LAC curve representing the s m a t i o n  of the  

I average f ixed  and the  average var iab le  cost  curve i s  the  one 

t h a t  i s  presented throughout t h i s  study. 

Potato Enterpr ises .  Figure 4 which presents  the curvi-  

l i n e a r  regression curve f o r  the  2otato  en te rp r i ses  shows t h a t  

I it has s i z e  economies throughout the e n t i r e  range of acreages 

I t h a t  were found on the  sample farms. Des3ite the  s n a l l  

I sample, the  regression coe f f i c i en t  f o r  the  curve i s  s ig-  

I n i f i c a n t  a t  the 5 per  cent l e v e l  of signiTicance. The dom- 

1 ward slope of the  Everage t o t a l  cost  (LAC) curve i s  due t o  

the f a c t  t h a t  both the average var iable  cos t s  and the average 

f ixed  cos t s  a re  decl ining over the e n t i r e  range of s i zes .  

t Neither the  averzge var iab le  nor the average f ixed  cos t  

1 curves a re  s ign i f i can t  a t  the  5 per  cent  l eve l .  This i s  not 
t 
! surpr i s ing  because i t  i s  possible  f o r  subs t i tu t ions  t o  -take 
C 

p l x e  between these two  cost  categories .  Such subs t i tu t ions  
r": are  discussed i n  the theory sect ion.  Such subs t i tu t ions  do 

1, not g r e a t l y  a f f e c t  the LAC curve but do tend t o  decrease the 



1.. .) 

accuracy of t h e  regress ion es t imates  f o r  t h e  average vll,-l.,.b,,J 

and the  average I'ixed cos t  curves, 

The t h e o r e t i c a l  cos t  curves presented on poge 15 cc.-,;.,t 

a range of decreasing LAC, a  range of constant  LAC, 22; 

range of increas ing  LAC. For t h e  potatoes  t h e  L.AC dcc~ , - ;~ , : z  

over the whole range of s i z e s .  Thus, the  most eff icicc:  

en te rp r i se  i s  the  l a r g e s t  one t h a t  i s  found i n  the  raszu;  f: 

i s  700 acres .  

Sugar Beet Enter~rises. The regress ion  curve f o ~  zs:7:ir - 
beet  f ixed  c o s t s  shows t h a t  i t  i s  decreasing as t h e o x t l : ~ l l y  

one would expect; the  curve f o r  va r i ab le  cos t s  incrcascs  

which a l s o  i s  i n  compliance with theory.  A s  theorized,  :;:?Ls 

increase  seems t o  be due t o  l e s s  e f f i c i e n t  use of labo- or!. 

the l a r g e r  farms. Labor c o s t s  f o r  t h e  smal les t  s u g c  Scet ;  

en te rp r i se  on one .02  the smal ler  farms were $42 per  ac-e 

while those f o r  the  l a r g e s t  en te rp r i se  on the l a r g e s t  f z rx  

were $54 per  acre.  

The n e t  r e s u l t  of the  two curves i s  an almost conscLi: 

LAC, (Pigure 5). I n  the  t h e o r e t i c a l  statement i t  was =en- 

t ioned t h a t  a shor t  range of constant  LAC i s  possible ,  j u t  

i n  t h i s  case the  range of almost constancy i s  so wide t h a t  

i t  seems l i k e l y  t h a t  in f luences  o ther  than en te rp r i se  aze 

a f f ec t ing  the  shape o f  t h e  zverage t o t a l  cos t  (LAC) curve, 

The low c o r r e l a t i o n  c o e f f i c i e n t  of 0.00152 a l so  ind icz t e s  

t h a t  inf luences  ex te rna l  t o  t he  study a re  present .  Xonever, 

i n  t h i s  case ' t he  low c o r r e l a t i o n  coe f f i c i en t  and t he  almost 
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i 
constant  LAC a r e  the  r e s u l t  of balance between t h e  nega t ive ly  

I 

s loped f ixed  cos t  curve and t h e  p o s i t i v e l y  sloped va r i ab le  
I 
I 
! 

cos t  curve r a t h e r  than t h e  e f f e c t  o f  some ex te rna l  influence.  i 

! 
Tile LAC being cons tan t ,  o r  almost so ,  a l l  s i z e s  of t h e  I 

I 
I 

sugar bee t  e n t e r p r i s e  have the  same e f f i c i e n c y  over the  s i z e  ! i 

range found on the  sample farms. The 300-acre e n t e r p r i s e  

s i z e  shows a s l i g h t  decrease i n  t o t a l  c o s t  but t he  b e n e f i t s  

of t he  increased e f f i c i e n c y  a re  almost neg l ig ib le .  1 
Grain E n t e r ~ r i s e s .  Regression cos t  curves f o r  g ra in  1 I, 

r, 

present  (Figure 6) what might be considered t h e o r e t i c a l l y  f: 
f 

c l a s s i c a l  shapes f o r  cos t  curves f o r  a f i r m .  The f i x e d  cos t  I 

I 

curve decreases throughout the  f u l l  range of en t e rp r i s e  s i z e s ;  I 

, 

during t h e  l a t t e r  p a r t  of t he  r a g e ,  t h i s  decrease i s  a t  a  

decreasing r a t e .  The va r i ab le  c o s t  curve s t a r t s  from a 

range of near  constancy and inc reases  a t  an increas ing  r a t e  

throughout i t s  f u l l  length .  The increas ing  va r i ab le  c o s t s  

seen t o  be due t o  l e s s  e f f i c i e n t  use of  l abo r  because l abo r  

c o s t  f o r  t he  two smal les t  e n t e r p r i s e s  i s  seven d o l l a r s  pe r  

a c r e ,  and f o r  t he  two l a r g e s t  e n t e r p r i s e s  i t  i s  near ly  

t h i r t e e n  d o l l a r s  p e r  acre .  
C 

The n e t  r e s u l t  of the two conponent curves is  a LAC 

curve that s lopes  downward f o r  a  s h o r t  range, has  a  sho r t  

range of constancy, and a range i n  which i t  increases  a t  an 

inc reas ing  r a t e .  For t h e  g ra in  e n t e r p r i s e ,  t h e  most e f f i c i e n t  

s i z e  i s  150 acres .  

A l f a l f a  -- Seed E n t e r w i s e s .  The regress ion  LAC curve f o r  

a l f a l f a  seed e n t e r p r i s e s  (Zigure 3 page 58) has a s t eep  slope 
P 
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r" 
for the entire range of sizes that were found on the sample 

farms. Kost of the steepness is due to the decreasing average 
? 

fixed costs although zverage variable costs are also decreas- 

ing. The correlation coefficient of~=.76 for the LAC indicates 
L 

. a good fit, but it is not significant at the 5 per cent level. 

The smallness of the sample made this equation very vulner- 

able to large estimating errors. In an attempt to reduce the 

size of these errox, weighted average costs were determined 

and were used to construct the model farms. These averages 

assume constancy for the three cost curves but they should 

have more possibility of being accurate than the regression 

equations. The curves for these weighted averages are 

presented in Figure 7. 

111. SI-IIIPE OF TEE LONG-RUN AVZRAGE COST CURVES 

Model - Farm Curve 

Using the three regression equations for fixed costs, 

the three regression equations for variable costs, and the 

two constancy curve.s, twelve model farms were constructed 

from the assumed rdatioo. Make-up and costs for the roodel 

farms are presented in Table VIII. The long-run averzge 

cost curves for.the resgective enterprises and for the nodel 

farms are presented in 3igure 9. This Figure uses a scale 

that emphasizes the nature of the curves better than diC 

Figures 4 through 7. 
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The LAC f o r  t he  mociel farms i s  "dish-shapedtt a s  t h e o r e t i -  

c a l l y  it should be;  however, t h e  shape i s  n e i t h e r  smooth nor 

synrnetrical because t he  d i f f e r e n t  e n t e r p r i s e  LAC'S do no t  

fo l low the  same t r ends  z t  t h e  same s i z e  ranges, 

For farn, s i z e s  from 160 t o  320 ec re s  the moder farm LAC 

s lopes  downward a t  a  f a i r l y  s t e e p  angle;  from Figure 9,  it 

can be seen t h a t  most of t h i s  s t e e p  s lope  i s  due t o  the  

economies of s i z e  t h a t  al>e being obtained i n  the  g r a i n  en te r -  

p r i s e .  Exceeding 320 ac re s ,  the  LAC goes through a range of 

only a s l i g h t  downward s lope ,  t h e  change from s teep  t o  s l i g h t  

s lope again  i s  due t o  the e f f e c t  of t h e  g ra in  LAC; however, 

t h i s  time it  i s  because t he  g r a i n  LAC i s  going through a 

per iod of constancy. At 800 ac re s  t h e  downward slope the  

model farm LAC increases  due t o  t h e  increased downward s lope 

of t h e  LAC curve f o r  sugar b e e t s ;  a t  t h e  saxe time g r a i n  

c o s t s  a r e  r i s i n g  bu t  t he  g r e a t e r  nagnitude of t h e  sugar bee t  

c o s t s  a r e  able  t o  overcoze the  e f f e c t s  of t h e  r i s i n g  g r a i n  

cos t s .  

A t  1200 ac re s  t he  node1 farm LAC curve becoaes almost 

cons tan t ,  t h e  s n a l l  downward slo?e i s  due t o  t he  f a c t  t h a t  

po ta to  c o s t s  a r e  s t i l l  f a l l i n g  enough t o  overcome the  e f f e c t  

of the  r i s i n g  g r a i n  and sugar bee t  c o s t . .  This per iod of 

almost constant  c o s t s  ends a t  2400 ac re s  where both g r a i n  

and sugar  bee t  c o s t s  which a r e  increas ing  a t  inc reas ing  r a t e s ,  

overcome t h e  e f f e c t  of t he  decrezs ing po ta to  cos t s .  

For s i z e s  l a r g e r  than 24C0 zc re s ,  t h e  nodel fzrm LAC 
#- 

tends  t o  increase  due t o  t he  i nc rezs ing  disecononies of 
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Long-Run Averace Cost Curves f o r  the Standardized Real Farms 



I The differen* values of the  cro? products involved made 
I 

r" 

I i t  inpossible  t o  lP2esent the a b i l i t y  of the  individual  enter-  
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I p r i s e s  t o  pay f o r  water i n  Figurs 9 a s  was done i n  Figure 4 

i s i ze  t h a t  are  manifested by the gra in  and sugar beet 

I through 7, Figures 8 and 10, which show the long-run coet 

curves f o r  the model f a r m  and f o r  the s tmdardized  r e a l  

farms do show the a b i l i t y  t o  pay f o r  i r r i g a t i o n  water. 

Standardized Real Farm Curve -- 

i Figure 10, which presents  the  regression cost  curves 

f o r  the  standardized r e a l  farms shows t h a t  average f ixedr  
1 

cos ts  dscrease through the e n t i r e  range of s t a t i s t i c a l  

relevancy and tnrough the ex-ler*.Aed range which nakes s o s s i b l e A  
i 
C comparisons with the nodel farms. Within Figure 10 there  i s  

I 
1 a s l i g h t  discrepancy because the cos t s  were calculated froxi 
L 

i 
/ 

the individual  e n t e q r i s e  regression funct ion while the 
, 

a b i l i t y  t o  pay f o r  water of the  standardized r e a l  farms i s  
j 
! the average a b i l i t y  of each acre i n  the s m p l e  f a r m s  t o  pay 
I , 

f o r  water; It was necessary t o  do t h i s  i n  order t h a t  COP 

parisons between the two a b i l i t i e s  t o  pay f o r  water could be 

made. 

The averege var iab le  cos t  curve f o r  the  standardized 

r e a l  farms (Figure 10) increases  a t  a s l i g h t l y  increasing 

r a t e  throughout i t s  e n t i r e  range. The LAC curve f o r  these 

f a r m  i s  nearly c o n s t m t  a t  small farm s i z e s  but l i k e  the 
cCa. 

average vcr iab le  cos t  curve, it increases  throughout i t s  

e n t i r e  range of s i zes .  



Differences 

Differences - &tween - the  Total Cost Curves. Comparing 

the model farm curves i n  Figure 8 with the  cost  curves f o r  

standardized r e a l  farms i n  Figure 10 shows t h a t  i n  general 

the r e a l  farms can produce a t  lower cost  per  u n i t  of output 

than can the model farms; only a t  the  l a r g e r  farm s i z e s  

would the model farms be more e f f ic ien t .  

The reason t h a t  the  standardized r e a l  farms have lower 

cos t s  per  u n i t  of output i s  because they are  operating under 

a short-term r o t a t i o n  which b e t t e r  enables then t o  grow high- 

value crops. These crops, b o i l e r  onions, onion seed, onions, 

and sweet corn seed cause the higher average per  acre r e tu rns  

than are  being obtained on the  r e a l  farms. 

The main difference between the two LAC'S  i s  t h a t  the  

model farms have a long range of s i z e  economies while the 

r e a l  farm s i zes  face diseconomies throughout t h e i r  e n t i r e  

range. Only a f t e r  a s i z e  of 2400 acres i s  reached do t h e  

model farms face s i z e  disecononies; even then, these dis-  

economies are  not very large.  According t o  theory, the  nodel 

farm LAC i s  c loser  t o  what would be expected i f  the  theory 

applicable the 

The reason t h a t  the standardized r e a l  farms have lower 

cos t  per u n i t  of output i s   hat they are  operating under a 

short-term r o t a t i o n  t h a t  enables the  growing of higher 

value crops. Average per  acre re turns  f o r  the  model f e r n s  

i s  $227.50, while f o r  the s m p l e  farms i t  i s  $240.87. I n  



1 advdrse e f f e c t s  i t  has on f e r t i l i t y .  Table V I I  presents  the  

percentages of sugar bee ts ,  potatoes,  grain ,  a l f a l f a  seed, 

and of the  other  en terpr i ses .  It can be seen t h a t  grain ,  

I sugar bee ts ,  and potatoes are  near the  assumed l e v e l  of . 

I 25 per cent of  the  t o t a l  farm area  and t h a t  a l f a l f a  seed i s  

only one half  of i t s  assumed l eve l .  Therefore, the average 

re tu rn  per  acre w i l l  be increased by each crop t h a t  grosses 

I more per  acre than does a l f a l f a .  Included i n  t h i s  group 
I 

i 
are  b o i l e r  onions, onions, onion seed, sweet corn seed, dry 

beans, and parsnip seed. These crops p lus  the e f f e c t  of the  
i 

percentage of sugar beets  and potatoes t h a t  i s  over f i f t y  

I per  cent of t o t a l  acreage havem3de the 813.37 (5240.87-227.50) 

P r d i f ference between the average per  acre re turns  f o r  the  two 
> 
1 

i types of farms. This diZTerence i s  the  cause o f  the  two- 
i 

i cent dif ference between the two LAC' 6 a t  the  average farm 
i 
I s i z e  of 14-00 acres.  

I Between the Fixed Cost Curves. Comparing the t w o  - 
i 
1 average f ixed  cost  curves f o r  t h e  two farm types (Figures 

8 and 10 o r  appendix C )  shows t h a t  they have very s i n i l a r  

slopes but d i f f e red  by two t o  four  cents.  This dif ference i s  

the  r e s u l t  of the f a c t  t h a t  the crops which caused the 

higher per  acre re turns  f o r  the  standardized r e a l  farms do 

not require  a  per  acre increase i n  machinery and building 

investment. Thus the  laxer average f ixed  cos t s  on the  

r e a l  f a r n s  are  the e f f e c t  of the  h i ~ h e r  per  zcre re turns  
f' 

r a t h e r  than of lower f ixed cos t s  per  acre. 



Eetv:een t h e  Var iable  Cost Curves. I n  the  two va r i ab le  - -- - 
cos t  curves (Figures 8 and 10 o r  appendix C )  l i e  most of t he  

d i f fe rence  between the  two LAC'S. The group of crops t h a t  

causes t h e  r i s e  i n  average per  acre  r e tu rns  has high varicib$e ' . 

cos ts .  Xost of these  high va r i a3 le  c o s t s  a re  due t o  labor .  

A s  was explained i n  the  assumptions sec t ion ,  t he  use of a  

g r e a t e r  amount of l abor  o f t en  c a r r i e s  with it i n e f f i c i e n c i e s .  

These i n e f f i c i e n c i e s  i n  laSor and t o  a  l e s s e r  extent  i n  the  

o the r  va r i ab le  cos t s  may cause the  average var iab le  cos t  

curve t o  increase  a t  increas ing ly  rap id  r a t e s .  

This chapter  of da t a  prese,rstation and ana lys i s  has 

shown t h a t  with z long run r o t a t i o n ,  economies of s i z e  

should be obtainable  by l a r g e r  s i z e s  of f a rns .  However, 

because the  land i s  "new," a  short-run r o t a t i o n  t h a t  g ives  

lower c o s t s  per  d o l l a r  value of output i s  being used on the  

samgle fa rns .  This e x t r a  production i n t e n s i t y  r e s u l t s  i n  

rap id ly  increas ing  var iab le  c o s t s  i n  some czses.  For tKe 

s i z e  range s tud ied ,  these va r i ab le  c o s t  increases  a re  

always l a r g e r  than the decreases i n  f ixed  c o s t s  Tor any 

s i z e  increase ;  consequently, f o r  the  range of farm s i z e s  

t h a t  w s s  s tud ied ,  t he re  were no economies of s i z e  being 

obtained on the  sanple f a r n s  when a l l  en te rp r i se s  were 

considered together.  However, some diseconomies were 

found within ine iv idua l  en te rp r i se s .  
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CONCLUSIONS 

The study was designed f i n d  and 

nes.sure any economies of s i z e  t h a t  night  be a t t a ined  i n  

f i v e  new i r r i g a t i o n  p ro jec t s  i n  southwestern Idaho. By 

contacting each land owner and farm o2erator i n  the a rea  

i t  was possible t o  obtain  a  sample cons is t ing  of e ight  

farin u n i t s  ranging i n  s i z e  from 200 t o  1800 acres. For 

each farm, a summary of 1963 farming cos t s  was prepared 

from the  farm records and supplementary information. A 

l i s t  of labor  requirements and f i e l d  operations f o r  the  

t h i r t e e n  en te rp r i ses  a l s o  was obtained. Through the  -use 

of f i v e  a l loca t ion  systens the budgetary c o s t s  t h a t  had 

been obtained were a l loca ted  t o  the various en terpr i ses .  

A t  t imes, i t  was necessary t o  s tandsrdize these cos ts  t o  

f a c i l i t a t e  making i n t e r f a r c  2nd in te r -en terpr i se  . ' 

comparisons. 

After  the farm c o s t s  had been a l loca ted  t o  the  

separate  en te rp r i ses ,  they were t o t a l e d  and analysed t o  

determine i f  any economies of s i z e  ex is ted  within them. 

This m a l y s i s  showed t h a t  the  four  na jor  'enterpr ises  had 

a range of s i z e  econonies. One of these four  en terpr i ses ,  

a l f a l f a  seed, d id  not appear i n  the s m p l e  of ten  enough 

t o  give s u f f i c i e n t  bas i s  f o r  p l o t t i n g  l e a s t  square 
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regression curves; therefore ,  i t  was taken t o  be constant.  

Using these regression equations, twelve model farms were 

synthesized fron the  four  major en terpr i ses .  Cost curves f o r  

these model f a r n s  were then conpared with those of the  r e a l  

farms. 

The model farms showed a long range of small s i z e  

economies and only a f t e r  a s i z e  of 2400 acres  was reached 

d id  t h e  model farms face s i z e  diseconomies. Average f ixed  

cos t  curves f o r  t h e  two types of farms had near ly  s imi la r  

negative s lopes  but the  model farm curve was two t o  four  

cents  h igher .pe r  d o l l a r  of output along the  e n t i r e  range of 

s i zes .  This was due t o  the lower per  acre  p r o f i t a b i l i t y  of 

the  long-term r o t a t i o n  used by the model f a r ~ s .  Average 

var iab le  cos ts  f o r  the  nodel farms were almost constant ,  

while those on t 9 ~  standardized r e a l  farms increased qu i t e  

r ap id ly  f o r  the  e n t i r e  range of s i zes .  This increase was 

caused by the l e s s  e f f i c i e n t  use of var iab le  inputs  f o r  the 

l a r g e r  farm s izes .  

A s  a working Gypothesis, t h i s  study posi ted t h a t  l a rge  

farms have more capabili-Ly t o  psy f o r  water because econonies 

of s i z e  e x i s t  within the individual  en te rp r i se  a d  because 

management i s  able t o  codaine the en te rg r i ses  i n  such a  way 

these s i z e  economies a re  u t i l i z e d .  The s l t e r n a t i v e  

hypothesis was t h a t  economies of s i z e  e x i s t  within the  
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i n d i v i d ~ a l  en te rp r i se  but  manager.:;t i s  unable t o  u t i l i z e  
P 

them. 

The ana lys i s  of en te rp r i se  cos t  da t a  ind icz ted  t h a t  

each of the f o u r  major en te rp r i se s  had a range of s i z e  

economies; however, a l f a l f a  seed c o s t s  were taken t o  be 

constant  because the  lack  of da t a  d id  not  permit f ind ing  a  

regress ion equation t h a t  would give reasonably accurate 

est imates.  Thus the  f irst  p a r t  of t h e  hypothesis was 

accepted because the  regress ion  c o e f l i c l e n t  f o r  t o t a l  c o s t s  

on potatoes  was s i g n i f i c a n t  a t  the  5 pe r  cent  l eve l .  Also 

the  regress ion  c o e f f i c i e n t s  f o r  the  va r i ab le  cos t  curve Tor 

the  g r a i n  e n t e r p r i s e s  and the  f ixed  c o s t s  curve f o r  t he  .. 

sugar beet  e n t e r p r i s e s  were s igniTicant  a t  t h e  5 p e r  cent  

l eve l .  

Comparing the  rnodel farm LAC with the  standardized 

r e a l  farm LAC was the  method used t o  t e s t  t h e  second p a r t  

of- . the hypothesis.  The model f a r n  LAC indica ted  t h a t  i t  i s  
\ 

poss ib le  t o  ob ta in  s i z e  economies wi thin  the  major enter-  

p r i s e s ,  however, the  r e a l  farm LAC ind ica ted  t h a t  nmage- 

ment wcs not  obtaining them. Thus the v i s u a l  comparison 

seemed t o  i n d i c a t e -  t h a t  *he a l t e r n a t i v e  h m o t h e s i s  should 

be accepted because the  standarCized r e a l  farms a re  not  

a t t a i n i n g  my s i z e  economies, The two long-run planning 

curves (LAC'S) cannot be t e s t e d  s t a t i s t i c a l l y  because the 

two regress ion  c o e f f i c i e n t s  z re  not  computed from two 

independently orarm s a ~ p l e s .  "Therefore, they cannot be 
f- 



considcreC t o  be est imates of a comon population parameter 
r 

( )  . The reason t h z t  t h e ,  r e a l  T a n s  2re not a t t a i n i n g  s i z e  

economies Las been a t t r i b u t e d  t o  the e f f e c t s  of the short-  

term r o t a t i o n  t h a t  lAras used on the  samgle forms. 

I n  a long-run s i t u a t i o n  the model farm curve ind ica tes  

t h a t  small s i z e  economies a t t a ined  s i ze  increases  

up t o  2400 acres.  i l f t e r  t h i s  s i z e  i s  reached, s i ze  increases  

bring s i z e  diseconomies r c t h e r  than economies. Consequently 

2400 acres  i s  taken t o  be the m o s t  e f f i c i e n t  f a r n  s i z e  i n  

t h i s  a rea ,  but there  i s  only a three  per  cent dif ference 

between cos t s  on the  most e f f i c i e n t  f a r n  s i z e  and cos t s  on 

the l e a s t  e f f i c i e n t  one. The conclusion of t h i s  study i s  

t h a t  i n  a long-run s i t u a t i o n  l a r g e r  farms do have a s l i e h t  

cos t  advantage but it i s  very s l i g h t .  Tlnis neans t h z t  f o r  

a long-run s i t u a t i o n ,  t h i s  study i s  accepting the  main 

hypothesis Because it hes the g rea te r  probabi l i ty  of being 

t rue .  

The main objective of t h i s  study was t o  deteraine the 

a b i l i t y  of d i f f e r e n t  s i zes  of f s r n s  t o  pay f o r  i r r i g a t i o n  

water. The right-hand sca les  of Figures 8 and 10 indica te  

t h i s  f o r  both the short-run l o r  f o r  the long-run rotat io,rs .  

Under the short-run ro ta t ion ,  ( F i g u ~ e  10) a 160 acre f a r n  

was able t o  pay u2 t o  $69.12 per acre  f o r  water. The 

regression forzula  a l so  inCicated that a la rge  farm of 

2800 ecres  can only pay up t o  $46.25 p e r '  acre f o r  water. 



The s t a t i s t i c a l l y  relevt2r '- s i z e  range f o r  Figure 10 was 200 

t o  1800 ccres.  3'0,- t h i s  I. .;?,-e the regression ecuation 
, 

ind ica tes  t h a t  z 200 acre '...ria can pay up t o  $68.88 per  acre  

while an 1800 acre f a r n  c only pay up t o  $59.10 per  acre. 
$ 

Under the long-run :.~,c';ion a s  represented by the  no&el 

farms,a 2400 acre farm was found t o  be the most e f f i c i e n t .  

d i t h  trle assumed ro ta t ion ,  a 160 acre farm was able  t o  pay 

up t o  550.45, the 2400 acre f z r n  could pay up t o  $57.65, and 

I the  2800 acre farm could pay up t o  $57.08 per  acre f o r  

t i r r i g a t i o n  water. Other spec i f i c  ind ica t ions  of how the 

a b i l i t y  t o  say f o r  water va r i e s  with s i ze  caa be seen i n  

Figure 10. 

r" 
The secondary object ive was t o  deternine the econonies 

of s i z e  within the various en terpr i ses .  Fnis was done and 

i s  presented i n  Figures 4 through 7. O f  the three major 

en te rg r i ses ,  potatoes have the most econonies of s i z e ;  

however f o r  the range which xas s tudied,  sugar beets alwzys 

had lower production cos t s  per Col lar  value of output than 

did potataes.  

I V .  CONCLUSIONS 

The . r ~ ? s u l t s  of t h i s  study ind ica te  t h a t  i n  a short-run 

s i t u a t i o x ,  the  small f a r n  i s  i n  the more advantageous 

pos i t ion ;  v:hile i n  a long-run s i t u a t i o n ,  the  l a r g e r  f a r a s  

tend t o  have a small advcatage. 

V. IKP-,ICi:-TiO>Ts O'J Taz STUDY 

Tne n,%ral izpliczti8:r- s f  t.he ~ o n c l u s i o n  i s  t h z t  as 
e wzter C O - ' - 2  r i s e  because 02 higher l i f t i n g  and t ransport ing 
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cost, it will require larger farms to bear these costs. If 

conditions are the same as those asswoed in the models, 

increasing water costs will force minimum farm size to 

approach the 2400 acre lixit, and at this point development 

will tend to cease. 

A second implication of the conclusion is that in the 

period imediately following development and in the traa- 

sition period of movin.2 from use of a short-run rotation to 

use of a long-run rotation, economies of size are probably 

not as iaportant in the determination of farm size as are 

managerial ability and credit availability. These two 

factors lead to the development of farms of diZferent 

sizes which are economic units at first, but which require 

size zdjustnents as time passes. 

These two inplications suggest that credit a d  

' managerial problens would be good subjects for. future 
-. / 

studies which concern the problens that are created by both 

the developxent 

which a farm must go. 

and period through 
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TABLE XI 

Cost Data from which the estimating equations were computed for the potato enterprises 

Acres in Costs per acre Gross returns Cost per dollar value of output 
the FC VC TC per acre FC VC TC 

fixed costs y l  = I 

4.36361 + O.O0134312X* 

variable costs y' = 1 
1.50584 + O.O00331~X* 

Total costs y 1  = 
1 

. . 

1.0740 + O.O0036016X* 

*The number of acres for which the estimation is to be made. 
**Significant at 5% level. 
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TABLE XI11 

Cost data from which the estimating equations were computed for the grain enterprise 

Acres in Costs per acre Gross returns Cost per dollar value of out~ut 
the per acre %C VC TC 
enterprise 

50 8 72.24 $ 19.72 $ 91.96 895 20 759 .207 .965 

fixed costs y' = I 

1.62235 + O.O005951X* 
I variable costs y' = 

.4075757 - 0.034125~* 
Total costs y t  = 

I 

1.19670 - 0.00010866;X* 
*The number of acres for which the estimation is to be made. 
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/' Per Acre and Per Dollar Value of Output Fixed, 
\-.. 

Variable, and !Total C o s t s  as Estimated f o r  the 

Twelve Different  Enterprise Sizes  and f o r  the 

Twelve Model Faras  
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TABLE XV (continue+.) . . 

. -. . -,--:-. -.:-,z=pc ~ ! s--A-----=;--..--.-TA- .: L - z .  ----.=.-.r-. .---- -;'---. .u--: -.  .. ..=--==- ! i 
i 
I 

Alfalfa Seed Grain Sugar Beets Potatoes The  far^ 
. -.-- - --- --....- ---- - 

Plodel acres 120 120 120 120 480 

acres  

- .- -- - 
Plodel ac re s  200 200 200 200 800 

Farm FC 50 63 54-71 73.05 71.18 62.39 

Number VC 63  . 53 23.48 153.08 206.70 111.70 

V I  TC 114.16 78-19 226.13 277.88 174.09 
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TABLE XV (continued) 

Alfalfa Seed Grain Sugar Beets Potatoes  The Farm 
---.-- ..-- .-- - - - - 

Modcl acres  250 250 250 250 1000 

Farm FC $50.63 $53 50 870.95 $68.90 560.99 

Rmber VC 63.53 24.4-7 154,88 203.78 111.5'7 

VII TC 114.16, 77 97 225.43 272.68 172.56 

acres  

FC 

VIII TC 114.16 78.53 225.08 269.42 171.80 

Model ac re s  4-00 4.00 400 400 1600 

Farrn FC 50.63 51 19 65 71 66.50 58.4.6 

Xm-b e r VC 63 53 26.24 160 77 196- 95 112,37 

IX TC 114- 16 79 e4-3 226.48 263.25 170.83 
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TABLE XVI 
' 1  

t 
t 

Estimated Costs per  Dollar Value of Output f o r  the  Four Major Enterpr ises  and the Twelve 
Model Fa rm  I 

L 

t 

I 
Alfa l fa  Seed Grain Sugar Beets Potatoes T h e  Farm F . L 

Model - 
Farm 

Number 

acres  40 40 40 40 160 

BFC $0,361 $0,608 $0,229 $0.226 80.287 

AVC ,453 ,217 422- - .658 .490 

ATC ,814 . 825 .651 .884 777 

E 
i 

Model acres  50 50 50 50 200 ! 

Farm 

Number 

2. 

AFC 

AVC 

ATC 

Model 

Farm 

Number 

- - - - -- - - - - 

acres  80 80 80 

AFC ,361 - 599 ,224 

AVC ,453 ,223 ,227 



\ 

TABLE X V I  (continued) 

! 

Grain Sugar Beets Potatoes The Farm Alfalfa Seed 
I 

Model acres 120 120 120 120 480 , 

Farm AFC $0.361 $0 590 $0.219 $0.221 $0.280 I 

Number AVC ,453 ,230 ,431 Ow7 ,491 

ATC ,814 ,820 ,650 0868 771 j 

150 150 150 150 600 Nodel acres , 

Farm mc 
AVC 

ATC 

, 
Model acres 200 200 200 200 800 

Farm AFC ,361 0 574 ,209 , 216 ,274 
r 
e 

Number AVC ,453 244 ,438 ,636 ,491 1 
6. ATC ,814 ,818 ,647 852 765 I 

I 

i 
? 

P i 
0 
0 

I 
I 



TABLE XVI (continued) 

- . - -..-- - --. .. . -- -. . - .- -- --.--- - -  -. ..- . - --- -- -- - 
Alfalfa  Seed Grain Sugar Beets Potetoes The Fara 

Model 

Farm 

Number 

acres 

AFC 

AVC 

ATC 

I 

i 

Model acres 300 300 300 306 1209 

Farm AFC .361 554 

Numb e r AVC .LI-53 .269 

ATC .814 -823 -644 .829 754 8. I 

-- -- --- .. - -  -- t 
i 

400 400 400 1609 Mo d .e l  acres 400 
i 

Farm APC -361 l 538 .188 .204 257 , 
! 

Number AVC .453 297 -460 .606 .494 I I 

ATC .648 .810 
! 

9 .814 835 751 





Graphs showing the Relstionship %,tween the Levels 

of Fixed Costs ard Between the Levels of Variable 

Costs for the Four Kajor Enterprise, the Standardized 

Real Farns, a d  the Kodel Farms 



Averaye Vnriahlc C o s t  C l ~ r v r s  f o r  t h e  Four  Major E n t m - p r i s e s ,  
t h e  S t a n d a r d i z e d  Real  Farms, and t h e  Model Farms 
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