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SUMMARY 

T h i s  s t u d y  was conduc ted  i n  t h e  Dry Lake a r e a  a t  Nampa, I d a h o ,  
where 5 o r  6 companies  a r e  pumping i r r i g a t i o n  w a t e r  from t h e  Snake 
R i v e r  t o  a p l a t e a u  500 t o  600 f e e t  above t h e  r i v e r  s u r f a c e .  Ir- 
r i g a t i o n  deve lopment  c o s t s  o f  b r i n g i n g  t h e  w a t e r  t o  t h e  h e a d g a t e s  
of t h e  farms a r e  n o t  i n c l u d e d  i n  t h i s  phase  o f  t h e  s t u d y .  

Data was s e c u r e d  f o r  8 farms by i n t e r v i e w i n g  e a c h  farm o p e r -  
a t o r  and l a n d  owner .  To make compar i sons  between farms and a l s o  
between e n t e r p r i s e s ,  t h e  d a t a  were broken  down i n t o  p e r  a c r e  v a r i -  
a b l e  c o s t s ,  f i x e d  c o s t s ,  t o t a l  r e t u r n s ,  n e t  income and t h e  c o s t  of 
p r o d u c i n g  a d o l l a r ' s  w o r t h  of  o u t p u t .  The te rm " c o s t  p e r  d o l l a r  
o f  o u t p u t "  i s  t h e  r a t i o  o f  c o s t s  t o  r e t u r n s .  T h i s  r a t i o  makes i t  
p o s s i b l e  t o  compare h i g h - v a l u e d  c r o p s  w i t h  low-va lued  c r o p s  on  a 
p e r  a c r e  b a s i s .  T h i s  i s  a v e r y  s e n s i s t i v e  measurement .  F o r  e x -  
ample,  one c e n t  change  i n  t h e  r a t i o  f o r  p o t a t o  e n t e r p r i s e  means a 
change  i n  n e t  income of $ 3 . 2 5  p e r  a c r e .  

The b u d g e t i n g  method of e s t i m a t i n g  w a t e r  v a l u e s  i n  i r r i g a t i o n  
was used i n  t h i s  s t u d y .  Long-run p l a n n i n g  c o s t  c u r v e s  were e s t i -  
mated from t h e  b u d g e t s  by u s i n g  s i m p l e  c u r v e  l i n e a r  r e g r e s s i o n .  
From t h e  r e g r e s s i o n  e q u a t i o n s  f o r  e a c h  o f  t h e  f o u r  e n t e r p r i s e s  
( g r a i n ,  s u g a r  b e e t s ,  p o t a t o e s  and a l f a l f a  s e e d ) ,  1 2  model farms 
were c o n s t r u c t e d .  

The l o n g - r u n  a v e r a g e  t o t a l  c o s t  c u r v e  f o r  t h e  model f a rms ,  
which  i n c o r p o r a t e s  a l o n g - r u n  r o t a t i o n  and l o n g - r u n  p r i c e  and 
y i e l d  e x p e c t a t i o n s ,  i n d i c a t e d  economies  of s i z e  up t o  a farm s i z e  
of 2 ,400  a c r e s .  

Net income --  t h e  measurement o f  how much money i s  l e f t  o v e r  
t o  pay f o r  i r r i g a t i o n  w a t e r  a f t e r  a l l  e x p e n s e s ,  i n c l u d i n g  remun- 
e r a t i o n  f o r  management, l a n d  and i n v e s t m e n t ,  have  been p a i d  -- 
v a r i e d  from a b o u t  $50 t o  $57 p e r  a c r e  f o r  a l l  model f a r m s .  
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During t h e  p a s t  f i v e  y e a r s  s e v e r a l  l a r g e  a r e a s  of Idaho de- 

ser t  l a n d  have been developed f o r  a g r i c u l t u r a l  purposes .  One of  

t h e  l a r g e s t  and b e s t  developed of  t h e s e  i s  t h e  Dry Lake Area o f  

Canyon County. The un iqueness  o f  t h e s e  new development p r o j e c t s  

i s  t h e  f a c t  t h a t  t h e  w a t e r  must b e  l i f t e d  5 0 0  o r  more f e e t  from 

t h e  Snake R i v e r  t o  t h e  o v e r l y i n g  p l a t e a u s  b e f o r e  it can b e  ap- 

p l i e d .  From t h e  p o i n t  o f  view of  t h e  e n g i n e e r ,  it i s  p h y s i c a l l y  

f e a s i b l e  t o  b r i n g  w a t e r  t o  t h e  a r a b l e  l a n d  on t h e  p l a t e a u s ;  how- 

e v e r ,  t h e  economic f e a s i b i l i t y  of  such v e n t u r e s  remains  a  ques-  

t i o n .  

There  a r e  two a s p e c t s  t o  t h e  economic f e a s i b i l i t y  of such 

p r o j e c t s .  The f i r s t  i s  how much does  it c o s t  t o  d e l i v e r  t h e  

w a t e r  t o  t h e  l and .  F a c t o r s  l i k e  power, c o s t  o f  t h e  r i v e r  pumps, 

d e p r e c i a t i o n  and r e p a i r  c o s t s  on t h e  same, and inves tment  c o s t s  

on a l l  i r r i g a t i o n  equipment  a r e  i n v o l v e d  h e r e .  The second p a r t  

of t h e  problem i s  how much can a  farm a f f o r d  t o  pay f o r  i r r i g a -  

t i o n  w a t e r .  F a c t o r s  l i k e  s i z e  of  t h e  farm,  t y p e  of  c r o p s  grown, 

p r i c e s  and farming e f f i c i e n c y  a r e  i n v o l v e d  i n  t h e  second p a r t  of  

t h e  problem. T h i s  summary of  p r e l i m i n a r y  r e s u l t s  a t t e m p t s  t o  

answer t h e  second p a r t  of  t h e  problem. F i n a l  r e s u l t s  and con- 

c l u s i o n s  of  b o t h  p a r t s  of t h e  problem a r e  t o  b e  p u b l i s h e d  a t  a  

l a t e r  d a t e .  

The purpose  o f  t h i s  s t u d y  was: 

1. To d e t e r m i n e  t h e  economic a b i l i t y  o f  d i f f e r e n t  s i z e s  o f  

farms t o  pay f o r  i r r i g a t i o n  w a t e r .  
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2 .  To d e t e r m i n e  the  economics  o f  s i z e  o f  t h e  v a r i o u s  farm 

e n t e r p r i s e s  and f o r  t h e  e n t i r e  farm o p e r a t i o n s .  

DESCRIPTION O F  THE SAMPLE AREA 

Loca tdon  

The Dry Lake a r e a ,  b e i n g  t h e  o l d e s t  and b e s t  d e v e l o p e d  ex- 

ample of t h i s  t y p e  of i r r i g a t i o n a l  l a n d  deve lopment  was c h o s e n  

as t h e  sample  area. Even here, many farms were i n  o n l y  t h e i r  

f i r s t  y e a r  o f  o p e r a t i o n  i n  1963; t h e r e f o r e ,  i t  was p o s s i b l e  t o  

o b t a i n  a sample  o f  o n l y  8 farms t h a t  had o p e r a t e d  i n  1963. Each 

o f  these 8 f a r m s  w a s  a l l  o r  p a r t l y  composed o f  t h e  l a n d  t h a t  had 

r e c e n t l y  been  d e v e l o p e d  f rom s a g e b r u s h  d e s e r t  i n t o  i r r i g a t e d  

farm l a n d  by a p p l y i n g  w a t e r  f rom the  Snake  R i v e r .  T h r e e  o f  t h e  

s ample  farms were e n t i r e l y  composed o f  new l a n d  t h a t  had j u s t  

been  d e v e l o p e d .  The o t h e r  5 were farms t h a t  h a d  been  l o c a t e d  i n  

t h e  area and  had expanded as t he  new l a n d  was b r o u g h t  i n t o  p ro -  

d u c t i o n .  Two of t h e s e  5 had a c c e s s  t o  c a n a l  water w h i l e  t h e  

o t h e r  3 were i r r i ga t ed  w i t h  w e l l  water. 

Type o f  S o i l  

Topography of  t h e  area i s  g e n t l y  r o l l i n g  making s p r i n k l e r  

i r r i g a t i o n  n e c e s s a r y  on  much o f  t h e  l a n d .  The s o i l  i s  predomin-  

a n t l y  a s i l t  o r  s i l t  loam a n d  b e c a u s e  o f  t he  a r i d  c o n d i t i o n s  and 

l i m i t e d  p l a n t  l i f e  i t  i s  low i n  humus; however ,  most  o f  the  farmers 

e x p r e s s e d  t h e  o p i n i o n  t h a t  i t  i s  j u s t  as p r o d u c t i v e  as a n y  s o i l  

t y p e  i n  Canyon County .  

Farm O r a a n i z a t i o n  

L e a s i n g  t h e  t e n u r e  s y s t e m s  were d i f f e r e n t  f o r  e a c h  o f  t h e  

farms. The sample  i n c l u d e s  t y p i c a l  o w n e r - o p e r a t o r  farms, i n c o r -  
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pora ted  farms, a h a l f - s h a r e  l e a s e  sys tem,  a o n e - f o u r t h  l e a s e  

system, a p a r t n e r s h i p ,  and combinat ions  o f  t h e s e  sys tems.  A l l  

b u t  one farm was managed by an  exper ienced  f a r m e r ;  t h e  e x c e p t i o n  

was t h a t  one member o f  a p a r t n e r s h i p  had had no farm management 

e x p e r i e n c e ;  however, h i s  two p a r t n e r s  had p r e v i o u s l y  managed 

fa rms .  

A wide v a r i e t y  o f  c r o p s  was grown by t h e  fa rms .  D i f f e r e n c e s  

were due main ly  t o  t h e  p r o p o r t i o n  o f  t h e  l and  w i t h i n  each  farm 

t h a t  i s  p a r t  o f  t h e  development p r o j e c t .  The "new" l a n d  h a s  

g i v e n  y i e l d s  of  p o t a t o e s  and s u g a r  b e e t s  t h a t  a r e  much h i g h e r  

t h a n  t h e  coun ty  a v e r a g e s  f o r  t h e s e  two c r o p s .  Thus, i n  t h e  s h o r t -  

run ,  e x t r a  h igh  r e t u r n s  were be ing  g a i n e d  by d e v o t i n g  newly de-  

veloped l a n d  t o  s u g a r  b e e t s  and p o t a t o e s  because  o f  t h e i r  e x t r a  

y i e l d i n g  a b i l i t y .  

PROCEDURE 

I n  t h e o r y ,  a problem o f  economics o f  s c a l e  i s  q u i t e  e a s y  

t o  hand le .  However, t h e  problem a t  hand i s  n o t  one of  s c a l e  r e -  

l a t i o n s h i p  b u t  one of s i z e  r e l a t i o n s h i p .  True s c a l e  r e l a t i o n s h i p  

e x i s t s  o n l y  when a l l  i n p u t  f a c t o r s  a r e  i n c r e a s e d  i n  t h e  same pro-  

p o r t i o n .  

An example o f  t h i s  would be a 400-acre  farm t h a t  i s  be ing  

farmed by 4  t r a c t o r s ,  4 f u l l  s e t s  o f  machinery,  and 8 h i r e d  men. 

If t h e  number o f  a c r e s  i n  t h e  farm were t o  be i n c r e a s e d  t o  500 

t o  keep t h e  same s c a l e ,  i t  would r e q u i r e  t h a t  5 t r a c t o r s ,  5 s e t s  

o f  machinery,  and 1 0  h i r e d  men be used t o  farm i t .  A l l  o t h e r  i n -  

p u t s  would a l s o  have t o  i n c r e a s e  25 p e r c e n t  t o  m a i n t a i n  t h e  s c a l e  

r e l a t i o n s h i p .  



I n  most  a c t u a l  f a r m i n g  s i t u a t i o n s  i n c r e a s e s  i n  t h e  s i z e  of  a 
1 

f a rm do n o t  c a r r y  w i t h  them a p r o p o r t i o n a t e  i n c r e a s e  i n  a l l  t h e  

i n p u t s  t h a t  make u p  t h e  o p e r a t i o n .  I n  f a c t ,  an i n c r e a s e  i n  l a n d  

would i n  many i n s t a n c e s ,  m e r e l y  b r i n g  a n  i n c r e a s e  i n  v a r i a b l e  

c o s t s  s u c h  as f u e l  and l a b o r .  Thus,  an i n c r e a s e  i n  a c r e a g e  might  

c a u s e  a farmer's l a b o r  i n p u t s  t o  r i s e  by 25 p e r c e n t  w h i l e  h i s  de-  

p r e c i a t i o n  c o s t s  o n l y  r i s e  1 0  p e r c e n t .  It i s  s u c h  a change  t h a t  

t h i s  s t u d y  a t t e m p t s  t o  measure  and compare i n  t h e  form of s i z e  

economies .  

Economy o f  s i z e  i s  a measure  o f  t h e  a b i l i t y  o f  a l a r g e r  farm 

t o  p roduce  a u n i t  o f  o u t p u t  a t  a c o s t  l o w e r  t h a n  t h a t  o f  a smaller 

farm. Thus i f  s i z e  economies  e x i s t ,  a f a r m e r  s h o u l d  be  a b l e  t o  

p roduce  200 a c r e s  o f  wheat  a t  l e s s  c o s t  p e r  b u s h e l  t h a n  h e  can  

p roduce  1 0 0  a c r e s .  

S o u r c e  o f  D a t a  

The p r i m a r y  data f o r  t h i s  s t u d y  w a s  s e c u r e d  by p e r s o n a l  i n -  

t e r v i e w s  d u r i n g  Sep tember  1964 w i t h  e a c h  fa rm o p e r a t o r  and e a c h  

l a n d  owner o f  t h e  5 newly deve loped  i r r i g a t i o n  p r o j e c t s  i n  t h e  

Dry Lake area. These  i n t e r v i e w s  y i e l d e d  1963 c o s t  d a t a  and  i n -  

f o r m a t i o n  c o n c e r n i n g  b o t h  t o t a l  c r o p  a c r e a g e s  and t h e  a c r e a g e s  

f o r  t h e  i n d i v i d u a l  e n t e r p r i s e s  f o r  t h e  8 f a r m s  t h a t  o p e r a t e d  i n  

1963. Most o f  t h e  a c t u a l  c o s t s  da ta  were t a k e n  d i r e c t l y  f rom t h e  

1963 r e c o r d  summaries  f o r  e a c h  farm. A second i n t e r v i e w  i n  

F e b r u a r y  1965 f u r n i s h e d  i n f o r m a t i o n  c o n c e r n i n g  l a b o r  and  machin-  

e r y  r e q u i r e m e n t s  f o r  e a c h  s t a g e  o f  p r o d u c t i o n  f o r  e a c h  e n t e r -  

p r i s e .  

E m ~ i r i c a l  A n a l y s i s  

From t h e  b a s i c  d a t a  t h e  c o s t s  o f  i n p u t  f a c t o r s  were c a l c u -  

l a t e d  f o r  e a c h  o f  t h e  sample  farms. R e p r e s e n t a t i v e  farm b u d g e t s  

were t h e n  c o n s t r u c t e d  from t h e  c o s t  d a t a .  



-5- 
I t  These  r e p r e s e n t a t i v e  farm b u d g e t s  are d e s i g n a t e d  as s t a n d -  

a r d i z e d  real  farms" t h r o u g h o u t  t h e  res t  o f  t h i s  r e p o r t .  These  

f a r m s  c o n t a i n  t h e  same r o t a t i o n a l  make-up as t h a t  o f  the  sample  

fa rm from which  t h e y  were d e r i v e d .  

I n  c o n s t r u c t i n g  the  s t a n d a r d i z e d  b u d g e t s  i t  was n e c e s s a r y  t o  

u s e  s t a n d a r d  i n p u t - o u t p u t  c o e f f i c i e n t s  i n  o r d e r  t o  e l i m i n a t e  d i f -  

f e r e n c e s  between the  farms. T a b l e s  I and I1 p r e s e n t  t he  s e e d i n g  

rates,  f e r t i l i z a t i o n  rates,  number o f  i r r i g a t i o n s  p e r  s e a s o n ,  

s e e d  p r i c e s ,  p r o d u c t i o n  p r i c e s  and y i e l d s  t h a t  were used  i n  the  

s t a n d a r d i z e d  b u d g e t s .  A l s o ,  i t  was assumed t h a t  e a c h  f a rm was 

u s i n g  a hand-move s p r i n k l e r  sys t em and  t h a t  water was d e l i v e r e d  

t o  the  farm headgate. T h i s  a s s u m p t i o n  n e c e s s i t a t e d  a d j u s t i n g  .' 
l a b o r  c o s t s  o f  e a c h  f a rm t h a t  had n o t  used  a hand-move sys t em on 

a l l  o f  i t s  l a n d .  

I n  o r d e r  t o  s t a n d a r d i z e  r e t u r n  t o  management and t o  i n v e s t -  

ment,  i t  was assumed t h a t  the  sample  farms were  o p e r a t e d  l i k e  

c o r p o r a t i o n s  and management was p a i d  a set wage w h i l e  i n v e s t m e n t  

was r e w a r d e d  a c c o r d i n g  t o  p e r c e n t a g e s  t h a t  r e f l e c t e d  the  r i s k  

i n v o l v e d  i n  making i t .  

A l l o c a t i n g  e a c h  b u d g e t a r y  c o s t  t o  the  i n d i v i d u a l  e n t e r p r i s e  

on which  i t  had been expended was accompl i shed  by u s i n g  a d i r e c t  

a l l o c a t i o n  sys t em f o r  the  c o s t  t h a t  c o u l d  be  i d e n t i f i e d  w i t h  a 

g i v e n  e n t e r p r i s e .  An i n d i r e c t  a l l o c a t i o n  s y s t e m  was used  f o r  

c o s t  items of a j o i n t  c o s t  n a t u r e .  F o r  i n s t a n c e ,  s u c h  items as 

c o n t r a c t  l a b o r  o r  p o t a t o  h a r v e s t o r  c o s t s  c o u l d  be a l l o c a t e d  

d i r e c t l y  whi le  s u c h  c o s t s  as f u l l  l a b o r  and o t h e r  similar j o i n t  

c o s t  items had t o  be a l l o c a t e d  a c c o r d i n g  t o  a d i s t r i b u t i o n  s y s -  

tem o f  weights.  
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The r e s u l t s  of b u d g e t i n g  o f  t h e  l n d i v i & u a ~  e n t e r p r i s e  are 

shown I n  T a b l e  I11 and T a b l e  IV. 



TABLE I 

PER ACRE SEEDING RATES, FERTILIZATION RATES, AND NUMBER OF 
IRRIGATIONS PER SEASON FOR EACH ENTERPRISE FOUND ON 

THE SAMPLE FARMS 

F e r t i l i z a t i o n  Number o f  
Seed ing  r a t e  pounds p e r  a c r e  i r r i g a t i o n s  

E n t e r p r i s e  p e r  a c r e  N p205 p e r  y e a r  

P o t a t o e s  

Sugar  b e e t s  

G r a i n  

Alfalfa seed 

A l f a l f a  hay 

B o i l e r  o n i o n s  

Onions 

Onion seed  

S i l a g e  c o r n  

Sweet c o r n  seed 

Dry beans  

Radish  seed  

P a r s n i p  seed  

1400 l b .  

15 l b .  

23 bu,  

na* 

na* 

40 l b .  

4 9  l b .  

23 l b .  

15 l b .  

1 0  l b .  

80 ~ b .  

8 ~ b .  

nr** 

*Not a p p l i c a b l e  because  none was p l a n t e d  i n  t h e  y e a r  t h e  
samples  were t a k e n .  

**Not r e p o r t e d  



TABLE I1 

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

E n t e r p r i s e  Seed p r i c e  Y i e l d  p e r  a c r e  P r o d u c t  p r i c e  

P o t a t o e s  $2.96/cwt 250 cwt $1.30/cwt 

S u g a r  b e e t s  . 5 0 / l b .  2 5 . 7  t o n s  13 .60 / ton  

G r a i n  1 .80/bu.  85 bu .  1 .12 /bu .  

A l f a l f a  s e e d  n r *  425  l b .  33.00/cwt 

A l f a l f a  h a y  n r *  4 .5  t o n s  2O.90/t on 

B o i l e r  o n i o n s  1 . 0 0 / l b .  6 t o n s  90 .00/ ton  

Onions  1 . 0 0 / l b .  425  cwt 

Onion s e e d  6 . 0 0 / l b .  1200  l b .  

S i l a g e  c o r n  . 2 0 / l b .  2 0  t o n s  7 .00 / ton  

Sweet c o r n  s e e d  . 2 0 / l b .  2000 I b .  . 1 9 5 / l b .  

Dry b e a n s  10.00/cwt 2425  l b .  

R a d i s h  s e e d  . 2 0 / l b .  225 I b .  

P a r s n i p  s e e d  n r *  n r *  ( ~ r o s s  $300 
p e r  a c r e )  

*n r  Not r e p o r t e d  



.. . . . 
Table 111 

EXAXPIE OF STANDARDIZED FARM BUDGET FOR A 250 ACRE FARM 

COST Yearly EXPENSES 
ITEn ALLOCATION ENTIRE P ~ I  SUGAR BEETS POTATOES GRAIN 

SYSTEM 250 acrer  120 acres  80 acres  50 acres 

Seed 
F e r t i l i z e r  
Spray 
Gar and o i l  
Machine ropa i r r  
Mmchlnm h i r e  
h b o r  
Pam rupplier  and t r ave l  
Irr igaticm powor 

Direc t 
Direc t 
Direc t 
Tractor-hours 
Tractor-hours 
Direct 
Direct 
Acres 
Direct 

Total operating c o r t r  
Lnterert  char88 on operating 

c a p i t a l  

Total var iable  co r t r  32258 15927.40 15343.95 985.90 

I r r i 8a t i on  oquipwnt repair8 
Inrurance 
I r r i s a t i o n  equip. depreciation 
Machinery depreciation 
Bui ld iw depreciation 
Non-lmd t u e r  .ad l icanres  
h a d  and b u i l d i q  taxes 
Opportunity coat on land 
Opportunity coat on machinery 
~ e r ' r  ra la ry  

Acres 
Direc t 
Acres 
D i n c t  
Direct 
Truck-hourr 
Acres 
Acrea 
Direct 
Man-hours 

Total  fixod c o r t r  

Total  Cortr 54041.00 25457.52 23983.58 4598.14 

Total  Ibturrm 72700.00 41940.00 26000.00 4760.00 

* Tb. coat of b l i v o r i n g  water t o  the hudga t e  rhould be doductod f ran t h i r  net  re turn figure.  



EXAMPIE OF STANMRDIZHD FARM BUDGET a A PER ACRE BASIS 
FOR A 250 ACRE FARn 

Y u r l y  Exponaea 

En t i ro  Pam 120 acroa 80 acrea 50 acrea 
250 acrea Sugar Boeta Po ta tma  Grain 

Sood 
For t i l i t e r  
Spray 
Car and o i l  
Machine ropa i ra  
Hachino h i r o  
Labor 
Farm Supplioe and 
I r r i g a t i o n  power 

t r a v e l  

Tota l  opera t ing  coata 124.07 127.62 184.42 18.96 
I n t e r e a t  chargo on operat ing coata 4.96 5.11 7.38 76 
Tota l  va r i ab lo  coata 129.03 132.73 191.80 19.72 

I r r i g a t i o n  aquipment ropai ra  
Inaururco 
I r r i g a t i o n  e q u i p e n t  deprocia t ion  

bui ld ing t u e a  
charge on land invoatment 
charge on machine invertmeat 

Tota l  f b e d  coata 

Tota l  coata 

Tota l  roturna 

-- --- 

Reaidurrl a v a i l a b l e  t o  pay f o r  water 74.64 137 35 25.21 3,24 

Coat per  d o l l a r  value of output  .743 .607 .922 .966 
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REGRESSION COST CUKVES 

I n  o r d e r  t o  make compar i sons  between farms and a l s o  between 

e n t e r p r i s e s  t h e  b u d g e t a r y  c o s t s  were  b roken  down i n t o  p e r  a c r e  

v a r i a b l e  c o s t s ,  f ixed  c o s t s ,  t o t a l  r e t u r n s ,  n e t  p r o f i t  and t h e  

c o s t  o f  p r o d u c i n g  a d o l l a r ' s  w o r t h  o f  o u t p u t .  The t e rm " c o s t  

per d o l l a r  of o u t p u t "  i s  s i m p l y  t h e  r a t i o  of  c o s t s  t o  r e t u r n s .  

The i n c l u s i o n  o f  t h i s  r a t i o  made i t  p o s s i b l e  t o  compare h i g h -  
~. 

v a l u e d  c r o p s  w i t h  low-valued c r o p s  on a p e r  a c r e  b a s i s .  

The r e l a t i o n s h i p  between a c r e s  and c o s t s  f o r  a l l  the  s t a n d -  

a r d i z e d  rea l  farms was d e t e r m i n e d  by u s i n g  the  r a t i o  " c o s t  p e r  

d o l l a r  o f  o u t p u t "  as t h e  dependen t  v a r i a b l e  and a c r e s  as t h e  i n -  

dependen t  v a r i a b l e  i n  s i m p l e  c u r v i l i n e a r  r e g r e s s i o n .  The rela- 

t i o n s h i p  w a s  made  l i n e a r  by t a k i n g  t h e  r e c i p r o c a l  v a l u e  o f  the  

dependen t  v a r i a b l e .  T h a t  i s ,  t h e  e s t i m a t i o n  e q u a t i o n  t a k e s  t h e  

form l / y  = a + bx where  i s  the  dependen t  v a r i a b l e  and - x the  

i n d e p e n d e n t  v a r i a b l e  ( a c r e s ) .  The e s t i m a t i o n  e q u a t i o n s  were c a l -  

c u l a t e d  i n  o r d e r  t o  d e t e r m i n e  a n y  t r e n d s  t h a t  existed w i t h i n  t h e  

d a t a .  If s i z e  economies  were t o  be found i n  a n  e n t e r p r i s e ,  the 

r e l a t i o n s h i p  between c o s t  and s i z e  would be  i n d i c a t e d  by a c u r v e  

t h a t  s l o p e s  downward and t o  the  r i g h t .  I f  l a r g e r  farm s i z e s  have  

n e i t h e r  c o s t  a d v a n t a g e s  n o r  d i s a d v a n t a g e s ,  the  c u r v e  would be 

h o r i z o n t a l ,  and if l a r g e r  farm s i z e s  have  c o s t  d i s a d v a n t a g e s ,  t h e  

c u r v e  would have  a n  upward s l o p e .  R e g r e s s i o n  e q u a t i o n s  were 

e s t i m a t e d  f o r  t h e  t h r e e  e n t e r p r i s e s :  g r a i n ,  s u g a r  b e e t s  and p o t a -  

t o e s ,  i n  a d d i t i o n  t o  a n  e q u a t i o n  f o r  the  e n t i r e  farm o p e r a t i o n .  

Alfalfa s e e d  a p p e a r e d  i n  t h e  sample  o n l y  f o u r  times. It 

showed some c o r r e l a t i o n  between s i z e  and c o s t s  b u t  i t  was n o t  

c o n s i d e r e d  s i g n i f i c a n t  b e c a u s e  of t h e  e x t r e m e l y  small sample  
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s i z e .  T h e r e f o r e ,  a l f a l f a  seed  p r o d u c t i o n  c o s t s  were t a k e n  t o  be 

c o n s t a n t  and were found by m u l t i p l y i n g  p r o d u c t i o n  c o s t s  f o r  e a c h  

farm by t h e  r e s p e c t i v e  number of a c r e s .  These were t o t a l l e d  and 

d i v i d e d  by t h e  t o t a l  number of a c r e s  t o  o b t a i n  t h e  c o n s t a n t  c o s t .  

The e s t i m a t i o n  e q u a t i o n s  have t h e  f o l l o w i n g  forms: 

P o t a t o e s :  f i x e d  c o s t  1 
y1 = 4.36361 + 0.001343X 

v a r i a b l e  c o s t  1 
y1 = 1.50584 + 0 . 0 0 0 3 3 2 ~  

S u g a r  b e e t s :  f i x e d  c o s t  1 
y1 = 4.86542 + 0 .00310M 

v a r i a b l e  c o s t  1 
y L  = 2 .'f4985 - 0 . 0 0 0 6 3 ~ X  

Grain:  f i x e d  c o s t  1 1 
y  = 1.62235 + 0.000595X 

v a r i a b l e  c o s t  

A l l  e n t e r ~ r i s e s  combined ( e n t i r e  farm):  

f i x e d  c o s t  1 
y1 = 3.5470 + 0.000444X 

v a r i a b l e  c o s t  1 1 
y = 2.3250 - 0.000233X 

y1 i s  t h e  r e c i p r o c a l  of  t h e  r a t i o  " c o s t  p e r  d o l l a r  o f  o u t -  

pu t " ;  and - X i s  number of  a c r e s .  

These r e g r e s s i o n  c u r v e s  ( i l l u s t r a t e d  i n  f i g u r e s  1 t o  4 )  show 

how fa rming  c o s t s  v a r i e d  w i t h  s i z e  f o r  t h e  sample farms; conse-  

q u e n t l y  t h e y  a r e  t h e  long-run p l a n n i n g  c u r v e s  f o r  t h e  s t a n d a r d -  

i z e d  r e a l  f a rms .  These c u r v e s  were extended from 200 a c r e s  back 

t o  162 a c r e s  and from 1800 a c r e s  t o  2800 a c r e s  t o  f a c i l i t a t e  com- 

p a r i s o n  w i t h  t h e  c o s t  c u r v e s  f o r  t h e  model f a rms .  
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RESULTS 

P o t a t o  E n t e r p r i s e  Cos t s  

F i g u r e  1, page 15, which p r e s e n t s  t h e  r e g r e s s i o n  curve  f o r  

t h e  p o t a t o  e n t e r p r i s e s ,  shows t h a t  i t  h a s  s i z e  economies through-  

o u t  t h e  e n t i r e  range  of  a c r e a g e s  t h a t  were found on t h e  sample 

farms. The downward s l o p e  o f  t h e  t o t a l  c o s t  cu rve  i s  due t o  t h e  

f a c t  t h a t  b o t h  t h e  a v e r a g e  v a r i a b l e  c o s t s  and t h e  average  f i x e d  

c o s t s  d e c l i n e d  o v e r  t h e  e n t i r e  range  o f  s i z e s .  Thus, t h e  most 

e f f i c i e n t  e n t e r p r i s e  s i z e  was t h e  l a r g e s t  one t h a t  i s  found i n  

t h e  range;  i t  was 700 a c r e s .  

I n  monetary t e r m s ,  n e t  c o s t s  dec reased  from $287.30 p e r  a c r e  

f o r  a  40-acre  p o t a t o  e n t e r p r i s e ,  t o  $278 f o r  200 a c r e s ,  t o  $263 

f o r  400 a c r e s ,  t o  $249 f o r  a  700-acre  e n t e r p r i s e .  Over t h e  same 

range ,  n e t  r e t u r n s  would i n c r e a s e  from $38 f o r  40 a c r e s  t o  $76 

f o r  a  700-acre  e n t e r p r i s e .  T h i s  r e p r e s e n t s  a n  i n c r e a s e  of 100 

p e r c e n t .  

Sugar  Beet  E n t e r p r i s e  C o s t s  

The r e g r e s s i o n  curve  f o r  s u g a r  b e e t  f i x e d  c o s t s  shows t h a t  

t h e s e  c o s t s  dec reased  as s i z e  i n c r e a s e d ;  however, t h e  v a r i a b l e  

c o s t s  i n c r e a s e d .  T h i s  i n c r e a s e  seems t o  be due t o  l e s s  e f f i -  

c i e n t  u s e  o f  l a b o r  on t h e  l a r g e r  f a rms .  Labor c o s t  f o r  t h e  

s m a l l e s t  s u g a r  b e e t  e n t e r p r i s e  on one o f  t h e  s m a l l e r  farms was 

$42 p e r  a c r e  w h i l e  t h a t  f o r  t h e  l a r g e s t  e n t e r p r i s e  on one of  t h e  

l a r g e s t  farms was $54 p e r  a c r e .  The n e t  e f f e c t  of  t h e s e  two 

opposing t r e n d s  i s  t h a t  l a r g e  e n t e r p r i s e s  tended t o  have pro-  

d u c t i o n  c o s t s  t h a t  were t h e  same as t h o s e  on t h e  small e n t e r p r i s e s .  

The 300-acL1e e n t e r p r i s e  s i z e  showed a s l i g h t  d e c r e a s e  i n  t o t a l  

c o s t ,  b u t  t h e  b e n e f i t s  o f  t h e  i n c r e a s e d  e f f i c i e n c y  were a l m o s t  

n e g l i g i b l e .  See F i g u r e  2 ,  page 16. 



G r a i n  E n t e r ~ r i s e  C o s t s  

F o r  g r a i n ,  t h e  f i x e d  c o s t  cu rve  dec reased  th roughou t  t h e  

f u l l  r ange  of  e n t e r p r i s e  s i z e s .  During t h e  l a t t e r  p a r t  of t h e  

range ,  t h i s  d e c r e a s e  was a t  a d e c r e a s i n g  r a t e .  The v a r i a b l e  c o s t  

cu rve  s t a r t e d  from a range  o f  n e a r  c o n s t a n c y  and i n c r e a s e d  th rough-  

o u t  i t s  f u l l  l e n g t h .  The i n c r e a s i n g  v a r i a b l e  c o s t s  seemed t o  be 

due t o  l e s s  e f f i c i e n t  u s e  of l a b o r  because  l a b o r  c o s t  f o r  t h e  two 

s m a l l e r  e n t e r p r i s e s  was seven d o l l a r s  p e r  a c r e ,  and f o r  t h e  two 

l a r g e r  e n t e r p r i s e s  i t  was n e a r l y  t h i r t e e n  d o l l a r s  p e r  a c r e .  

The n e t  r e s u l t  o f  t h e  two component c u r v e s  i s  a t o t a l  c o s t  

cu rve  t h a t  s l o p e s  downward f o r  a s h o r t  r ange ,  h a s  a s h o r t  r ange  

of c o n s t a n c y ,  and a range  i n  which i t  i n c r e a s e s .  According t o  

t h i s  sample,  t h e  most e f f i c i e n t  s i z e  of  g r a i n  e n t e r p r i s e  was 150 

a c r e s .  See F i g u r e  3, page 17. 

I n  a c t u a l  e x p e n d i t u r e s ,  c o s t s  d e c r e a s e d  from $79 p e r  a c r e  

f o r  a 40-ac re  e n t e r p r i s e  t o  $78 f o r  a  150-acre  e n t e r p r i s e .  A f t e r  

150 a c r e s  t h e y  t end  t o  r i s e  s o  t h a t  a 500-ac re  e n t e r p r i s e  could  

be expec ted  t o  have c o s t s  o f  $81 and p a s t  t h i s  p o i n t  p r o d u c t i o n  

c o s t s  had a t endency  t o  i n c r e a s e  even more r a p i d l y .  

A l f a l f a  Seed E n t e r p r i s e  C o s t s  

A s  i s  mentioned on page 11, a l f a l f a  seed c o s t s  were t a k e n  t o  

be a c o n s t a n t  f i g u r e  o f  $114 p e r  a c r e .  T h i s  f i g u r e  i s  a weighted  

a v e r a g e  of t h e  f o u r  sample e n t e r p r i s e s  t h a t  were found.  See 

F i g u r e  4 ,  page 18. 

The S t a n d a r d i z e d  Rea l  Farms ( a l l  e n t e r p r i s e s  combined) 

F i g u r e  5, page 19, which p r e s e n t s  t h e  r e g r e s s i o n  long-run 

average  c o s t  c u r v e s  f o r  t h e  s t a n d a r d i z e d  r e a l  farms, shows t h a t  

a v e r a g e  f i x e d  c o s t s  d e c r e a s e d  th roughou t  t h -  e n t i r e  r ange  of s ta-  

t i s t i c a l  r e l e v a n c y  and t h r o u g h  t h e  extended range  which makes 
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Figure 3 

Long-run average c o s t  curves  f o r  the  g r a i n  e n t e r p r i s e .  
( ~ s t i m a t e d  by c u r v i l i n e a r  r e g r e s s i o n )  
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p o s s i b l e  c o m p a r i s o n s  w i t h  t h e  model farms. The a v e r a g e  f i x e d  c o s t  

c u r v e  f o r  t h e  r e p r e s e n t a t i v e  farm d e c r e a s e d  w h i l e  t h e  a v e r a g e  

v a r i a b l e  c o s t  c u r v e  i n c r e a s e d  a t  s l i g h t l y  i n c r e a s i n g  r a t e s  t h r o u g h -  

o u t  t h e  e n t i r e  r a n g e  o f  s i z e s .  The p l a n n i n g  c u r v e  f o r  t h e s e  farms 

was n e a r l y  c o n s t a n t  a t  small farm s i z e s ,  b u t  l i k e  t h e  a v e r a g e  

v a r i a b l e  c o s t  c u r v e ,  i t  i n c r e a s e d  t h r o u g h o u t  i t s  e n t i r e  r a n g e  o f  

s i z e s .  

I n  mone ta ry  t e r m s ,  i t  was e s t i m a t e d  t h a t  a 1 6 0 - a c r e  farm 

c o u l d  p roduce  a d o l l a r ' s  w o r t h  of o u t p u t  a t  a c o s t  of 7 2  c e n t s ,  

a 3 2 0 - a c r e  farm f o r  73 c e n t s ,  a n  8 0 0 - a c r e  farm f o r  74  c e n t s  and a 

1 2 0 0 - a c r e  farm f o r  75 c e n t s .  The diseconomy o f  s i z e  c o n t i n u e s  

t o  i n c r e a s e  and a 2400-ac re  farm h a s  a c o s t  of 81 c e n t s  p e r  d o l -  

l a r  v a l u e  o f  o u t p u t .  

C o n s t r u c t i o n  o f  Model Farms 

A f t e r  c a l c u l a t i n g  t h e  r e g r e s s i o n  c u r v e s  f o r  e a c h  o f  t h e  f o u r  

m a j o r  e n t e r p r i s e s ,  t w e l v e  model farms were  c o n s t r u c t e d  from them. 

The model farm i s  a p r o t o t y p e  of  farms t h a t  w i l l  be most  l i k e l y  

i n  t h e  f u t u r e  based  on t h e  a v a i l a b l e  d a t a .  Each o f  t h e  f o u r  e n -  

t e r p r i s e s  was assumed t o  occupy o n e - f o u r t h  o f  t h e  a r e a  i n  t h e  

model farm. 

A c c o r d i n g  t o  r e p o r t s  by t h e  f a r m e r s ,  t h e s e  c r o p s  would be 

c o n d u c i v e  t o  t h e  a c c u m u l a t i o n  o f  humus and t o  t h e  m a i n t e n a n c e  of 

f e r t i l i t y  on a l o n g - t e r m  b a s i s .  S i n c e  t h e s e  a r e  t h e  commonly 
1 

grown c r o p s ,  i t  d o e s  n o t  r e q u i r e  a n y  e x t r a o r d i n a r y  m a n a g e r i a l  
d 

s k i t l s  t o  c a r r y  o u t  t h e  program. 
! 

Alfa l fa  s e e d  i s  a semi-permanent  c r o p .  The o t h e r  c r o p  e n t e r -  

p r i s e s  a r e  grown i n  a t h r e e - y e a r  r o t a t i o n  o f  p o t a t o e s  f o l l o w i n g  

g r a i n  and f o l l o w e d  by s u g a r  b e e t s .  The o u t p u t s  were  computed 

u s i n g  l o n g - r u n  y i e l d  and p r i c e  e x p e c t a t i o n s .  
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An example o f  t h e  c o n s t r u c t i o n  of  a model farm fol lows:  

If producing a l f a l f a  seed c o s t s  81 .4  c e n t s  p e r  d o l l a r  va lue  o f  

o u t p u t  and t h e  r e g r e s s i o n  equa t i on  e s t ima t ed  t h a t  100 a c r e s  o f  

g r a i n  would c o s t  78 c e n t s  p e r  d o l l a r  va lue  of  o u t p u t ,  t h a t  100 

a c r e s  o f  p o t a t o e s  would c o s t  90 c e n t s  p e r  d o l l a r  va lue  of o u t p u t ,  

and t h a t  100 a c r e s  of  s u g a r  b e e t s  produced a d o l l a r ' s  wor th  o f  

ou tpu t  f o r  64 c e n t s ,  t h i s  g i v e s  a c o s t  p e r  d o l l a r  va lue  of  o u t p u t  

of $0.774 and a n e t  p r o f i t  p e r  a c r e  of $51.34.  The average  c o s t  

f o r  t h e  farm i s  a weighted average  and i s  found by adding t h e  p e r  

a c r e  c o s t  f o r  t h e  r e s p e c t i v e  e n t e r p r i s e s  a n d  t hen  d i v i d i n g  by t h e  

t o t a l e d  p e r  a c r e  r e t u r n s  f o r  t h e  f o u r  e n t e r p r i s e s .  For  t h i s  ex- 

ample, a 400-acre farm, t h e  t o t a l e d  p e r  a c r e  c o s t s  f o r  f o u r  a c r e s  

were $704.60 and t h e  t o t a l e d  p e r  a c r e  r e t u r n s  f o r  f o u r  a c r e s  were 

$909.95. Table  V g i v e s  a summary f o r  t h e  twelve  model farms c o s t  

p e r  a c r e ,  t o t a l  r e t u r n s  p e r  a c r e  w i t h  t h e  n e t  r e t u r n  t h a t  can be 

a p p l i e d  t o  t h e  c o s t  of wa t e r ;  i n  a d d i t i o n  t o  t h e  comparison r a t i o  

of c o s t  p e r  d o l l a r  of  o u t p u t .  
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I n t e r p r e t a t i o n  of t h e  Model Farms 

F o r  t h e  model farms, which  i n c o r p o r a t e  a l o n g - r u n  r o t a t i o n  

and l o n g - r u n  p r i c e  and y i e l d  e x p e c t a t i o n s ,  t h e  t o t a l  c o s t  c u r v e  

had a " d i s h - s h a p e d "  a p p e a r a n c e .  F o r  fa rm s i z e s  o f  160  t o  320 

a c r e s ,  t o t a l  c o s t s  t e n d e d  t o  d e c r e a s e  due  t o  t h e  economies  o f  

s i z e  found i n  t h e  g r a i n  e n t e r p r i s e .  See  F i g u r e  6, page 2p .  Be- 

tween 320 and 800 a c r e s ,  t h e  t o t a l  c o s t  c u r v e  g o e s  t h r o u g h  a 

r a n g e  of o n l y  s l i g h t  downward s l o p e ,  t h e  change from s t e e p  t o  

s l i g h t  i s  a g a i n  due  t o  t h e  e f f e c t  of t h e  g r a i n  e n t e r p r i s e ;  how- 

e v e r ,  t h i s  t i m e  i t  i s  b e c a u s e  g r a i n  c o s t s  d i d  n o t  d e c r e a s e  as 

s i z e  i n c r e a s e d .  A t  800  a c r e s ,  t h e  downward s l o p e  o f  t h e  t o t a l  

c o s t  c u r v e  a g a i n  i n c r e a s e s  due t o  t h e  i n c r e a s e d  economies  t h a t  

a r e  b e i n g  found i n  t h e  s u g a r  b e e t  e n t e r p r i s e .  

A t  1200 a c r e s ,  t h e  model farm t o t a l  c o s t  c u r v e  becomes 

a l m o s t  c o n s t a n t ,  t h e  small downward s l o p e  i s  due t o  t h e  f a c t  t h a t  

p o t a t o  c o s t s  a r e  s t i l l  f a l l i n g  enough t o  overcome t h e  e f f e c t s  o f  

t h e  r i s i n g  g r a i n  and s u g a r  b e e t  c o s t s .  T h i s  p e r i o d  o f  a l m o s t  con- 

s t a n t  c o s t s  e n d s  a t  2400 a c r e s  where b o t h  g r a i n  and s u g a r  b e e t  

c o s t s  which  a r e  i n c r e a s i n g  a t  i n c r e a s i n g  r a t e s ,  overcome t h e  e f -  

f e c t  o f  t h e  d e c r e a s i n g  p o t a t o  c o s t s .  

F o r  s i z e s  l a r g e r  t h a n  2400 a c r e s ,  t h e  model f a rm t o t a l  

c o s t  c u r v e  t e n d s  t o  i n c r e a s e  due  t o  t h e  i n c r e a s i n g  d i s e c o n o m i e s  

t h a t  a r e  m a n i f e s t e d  by t h e  g r a i n  and s u g a r  b e e t  e n t e r p r i s e s .  

Thus,  f o r  a l o n g - r u n  s i t u a t i o n ,  a 2400-ac re  fa rm was judged t o  be 

t h e  most  e f f i c i e n t  s i z e .  

I n  m o n e t a r y  t e r m s ,  i t  was e s t i m a t e d  t h a t  a  1 6 0 - a c r e  farm 

c o u l d  p roduce  a  d o l l a r ' s  w o r t h  o f  o u t p u t  a t  a c o s t  o f  77.8 c e n t s  

w h i l e  t h e  more e f f i c i e n t  3 2 0 - a c r e  f a r m  c o u l d  do i t  f o r  7 7 . 4  c e n t s ,  

and t h e  s t i l l  more e f f i c i e n t  8 0 0 - a c r e  u n i t  c o u l d  do i t  f o r  76.5 
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Ung-run average cost  curves for the model farms. 
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c e n t s .  A s  s i z e  i n c r e a s e s ,  p r o d u c t i o n  e f f i c i e n c y  c o n t i n u e s  t o  i n -  

c r e a s e  u n t i l  a s i z e  of 2400 a c r e s  i s  r e a c h e d .  A t  t h i s  p o i n t  i t  

c o s t s  7 4 . 6  c e n t s  t o  produce  a d o l l a r ' s  w o r t h  o f  o u t p u t ;  p a s t  t h i s  

p o i n t ,  p r o d u c t i o n  e f f i c i e n c y  t e n d s  t o  d e c r e a s e .  

It s h o u l d  be n o t e d  t h a t  t h e  r a t i o  " c o s t  p e r  d o l l a r  o f  

o u t p u t ' '  i s  a v e r y  s e n s i t i v e  measurement .  F o r  i n s t a n c e ,  one c e n t  

change i n  t h e  r a t i o  f o r  t h e  p o t a t o  e n t e r p r i s e  means a change i n  

n e t  income of $3.25 p e r  a c r e .  

Net income i s  t h e  measurement of how much money i s  a v a i l -  

a b l e  t o  pay f o r  i r r i g a t i o n  w a t e r  d e l i v e r e d  a t  t h e  h e a d g a t e  of t h e  

fa rm.  From T a b l e  V and F i g u r e  6 i t  can  be s e e n  t h a t  t h e  n e t  i n -  

come a v a i l a b l e  t o  pay f o r  w a t e r  v a r i e s  from a b o u t  $50 t o  $57 p e r  

a c r e  f o r  t h e  model farms. It i s  a l s o  e v i d e n t  t h a t  t h e  s u g a r  b e e t  

e n t e r p r i s e  c o n t r i b u t e s  more t o  t h e  r e l a t i v e  l a r g e  n e t  income o f  

t h e  fa rm t h a n  do t h e  o t h e r  t h r e e  e n t e r p r i s e s .  T h i s  l e a d s  t o  t h e  

q u e s t i o n  i f  t h e  i n c l u s i o n  i n  t h e  r o t a t i o n  o f  s u g a r  b e e t s  on an  

e q u a l  b a s i s  w i t h  t h e  t h r e e  o t h e r  e n t e r p r i s e s  i s  v a l i d .  Produc-  

t i o n  q u o t a s  may s e t  a l i m i t  f o r  many fa rms  b e f o r e  t h e  a c r e s  i n  

t h i s  s t u d y  have  been  r e a c h e d .  I f  t h i s  i s  t h e  c a s e  and p o t a t o e s  

a r e  s u b s t i t u t e d  f o r  s u g a r  b e e t s ,  t h e n  t h e  n e t  income w i l l  f a l l  t o  

a b o u t  $36 p e r  a c r e .  

The c o n c l u s i o n  t h a t  can  be drawn from t h i s  s t u d y  i s  t h a t  

t h e r e  i s  no good e v i d e n c e  t h a t  t h e  l a r g e r  farm h a s  any  p a r t i c u l a r  

a d v a n t a g e  as f a r  as farm o p e r a t i o n  g o e s .  It may have  some advan-  

t a g e  i n  buy ing  t h e  i n p u t s  and a l s o  i n  s e l l i n g  t h e  p r o d u c t s  of 

fa rm p r o d u c t i o n .  T h i s  a d v a n t a g e  c o u l d  a l s o  r e s u l t  i f  t h e  f a r m e r  

was a s s o c i a t e d  w i t h  a buy ing  and s e l l i n g  c o o p e r a t i v e  o r g a n i z a t i o n .  

The main problem i n  farm s i z e  may be t h e  procurement  of c a p i t a l .  



- 2 9 -  

With the growing amount of capital needed for a mechanized agri- 

culture, it may be that large-scale operations will excel in 

keeping capital continuously employed in the operation. 




