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ABSTRACT 

Th i s  s tudy  was conducted i n  t h e  Dry Lake area a t  Nampa, Idaho, 

where 5  o r  6  companies a r e  pumping i r r i g a t i o n  water f rom t h e  Snake 

R i v e r  t o  a  p l a teau  500 t o  600 f e e t  above t h e  r i v e r  su r face .  

Data was secured f o r  8 farms by i n t e r v i e w i n g  each farm ope ra to r  

and l and  owner. To make comparisons between farms and a l s o  between 

en te rp r i ses ,  t h e  da ta  was broken down i n t o  per  a c r e  v a r i a b l e  cos ts ,  

f i x e d  cos ts ,  t o t a l  r e t u r n s ,  n e t  income and t h e  c o s t  o f  produc ing a  

d o l l a r ' s  wor th  o f  ou tpu t .  The term " cos t  per  d o l l a r  o f  ou tpu 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 igh-va lued c rops  w i t h  low-valued crops on a  per  ac re  bas is .  T h i s  i s  

a  very  s e n s i t i v e  measurement. For example, one c e n t  change i n  t he  r a t i o  

f o r  po ta to  e n t e r p r i s e  means a  change i n  n e t  income o f  $3.25 per  acre.  

The budget ing method o f  e s t i m a t i n g  water va lues i n  i r r i g a t i o n  was 

used i n  t h i s  s tudy.  Long-run p lann ing  c o s t  curves were est imated f rom 

t h e  budgets by us ing  ( c u r v i - 1  i n e a r )  regress ion .  From t h e  reg ress ion  

equat ions f o r  each 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 ,  sugar beets, potatoes 

and a l f a l f a  seed), 12 model farms were cons t ruc ted .  The long- run  average 

t o t a l  c o s t  cu rve  f o r  t h e  model farms, which i nco rpo ra tes  a  long- run  

r o t a t i o n  and long- run  p r i c e  and y i e l d  expec ta t ions ,  i n d i c a t e d  economies o f  

s i z e  up t o  a  farm s i z e  o f  2,400 acres.  

Net income -- t h e  measurement o f  how much money i s  l e f t  over  t o  pay 

f o r  i r r i g a t i o n  water a f t e r  a l l  expenses, i n c l u d i n g  remunerat ion f o r  manage- 

ment, l and  and investment,  have been pa id  -- v a r i e d  f rom about $50 t o  $57 

per  a c r e  f o r  a l l  model farms. 
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OBJECTIVES AND PURPOSES 

The o b j e c t i v e s  o f  t he  s tudy  were o r i g i n a l l y  de f i ned  as f o l l o w s :  

1. To determine i r r i g a t i o n  development c o s t  f o r  d i f f e r e n t - s i z e d  

fa rm u n i t s ,  a )  t o  determine per  ac re  water c o s t s  f o r  d i f f e r e n t  s i zed  

farm u n i t s ,  b )  t o  determine t h e  economics o f  s i z e  by comparing average 

water  cos t s  o f  f a m i l y  fa rm u n i t s  and l a r g e  farm u n i t s .  

2 .  To determine t h e  economic maximum t h a t  water can be l i f t e d  i n  

r e l a t i o n  t o  d i f f e r e n t  p r o d u c t i v i t y  o f  l a n d  and under d i f f e r e n t  o r -  

gan i za t i on .  

PROCEDURE 

The s tudy e n t a i l e d  t h e  c o l l e c t i o n  o f  p r ima ry  da ta  f rom t h e  Dry Lake 

area, a new i r r i g a t e d  area i n  Southwestern Idaho where water i s  be ing 

pumped f rom t h e  Snake R i v e r  t o  supp ly  15,000 acres o f  l and .  Th i s  i s  

done under a p r i v a t e  e n t e r p r i s e  e f f o r t  o f  f o u r  o r  f i v e  companies d i v i d e d  

i n t o  about  t e n  l a r g e  farms. Most o f  t h e  i n f o r m a t i o n  was ob ta ined  by d i r e c t  

i n t e r v i e w  and i nc l uded  a c t u a l  cos ts ,  l a b o r  requi rements,  machinery r e q u i r e -  

ments, farm o rgan i za t i on ,  y i e l d s  and p roduc t i on  cos t s .  These farms u n i t s  

i nc l uded  t y p i c a l  owner-operator farms, i nco rpo ra ted  farm, a ha1 f -share  

l ease  system, a pa r tne rsh ip ,  and combinat ions o f  these systems. A wide 

v a r i e t y  o f  crops was grown i n  t h e  farms. D i f f e rences  were due ma in l y  t o  

t h e  p r o p o r t i o n  o f  t h e  l a n d  w i t h i n  each farm t h a t  i s  a p a r t  o f  t h e  develop- 

ment p r o j e c t .  The "new" l and  has g i ven  y i e l d s  o f  potatoes and sugar beets 

much h igher  than  t h e  coun ty  averages f o r  t h e  c rops .  Thus, i n  t he  s h o r t  run,  



e x t r a  h i g h  r e t u r n s  were be ing ga ined by devo t i ng  newly developed l a n d  

t o  sugar beets and po ta toes  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 ,  

From t h e  bas ic  da ta  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  

each sampl e  farm. Standard ized r e a l  farms were des igna ted  and represen ta -  

t i v e  fa rm budgets developed. An example o f  a  s tandard ized  fa rm budget f o r  

a  250 - a c r e  farm i s  shown i n  Table  1  . I n  o r d e r  t o  make comparisons 

between farms and a l s o  between e n t e r p r i s e s  t h e  budgetary  cos t s  were broken 

down i n t o  per  a c r e  v a r i a b l e s  cos t s ,  f i x e d  cos ts ,  t o t a l  r e t u r n s ,  n e t  p r o f i t  

and c o s t  o f  p roduc ing  a  d o l l a r s  wo r t h  o f  o u t p u t .  The te rm " c o s t  per d o l l a r  

ou tpu t , "  i s  s i r r ~ p l y  t h e  r a t i o  o f  c o s t s  t o  r e t u r n s .  

Regress ion a n a l y s i s  o f  s tandard ized  r e a l  farms, r e s u l t e d  i n  l ong - run  

average c o s t  cu rves  f o r  t o t a l  cos t s ,  v a r i a b l e  c o s t s  and f i x e d  cos t s .  Th i s  

i s  shown i n  F i g u r e  1. 

A f t e r  making t h e  r e g r e s s i o n  a n a l y s i s  f o r  ma jo r  en te rp r i ses ,  budgets 

f o r  twe l ve  model farms were cons t ruc ted  f rom t h e  da ta .  The model fa rm 

i s  a  p r o t o t y p e  o f  farms t h a t  w i l l  be vast 1  i k e l y  i n  t h e  f u t u r e .  Farm c o s t s  

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

t h e  c o s t  o f  water ,  and comparison r a t i o  o f  c o s t  pe r  d o l l a r  o u t p u t  were c a l -  

c u l a t e d .  i 

RESULTS AND CONCLUSIONS 

These s t u d i e s  met t h e  f i r s t  o b j e c t i v e  and p rov ided  v e r y  u s e f u l  

i n f o r m a t i o n  on  economies o f  s i z e  and average c o s t s  o f  f a m i l y  farm s i z e  

u n i t s .  The second o b j e c t i v e  was n o t  met on  t h i s  p a r t  o f  t h e  research.  

The p r o j e c t e d  was te rmina ted  f o r  suppor t  f rom t h e  a l l o t m e n t  funds o f  t h e  

O f f i c e  o f  Water Resources Research and was con t i nued  under a  m o d i f i e d  
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TABLE I. EXAMPLE OF STANDARDIZED FARM BUDGET FOR A 250 ACRE FARM 

COST YEARLY EXPENSES - - 

ITEM ALLOCATION ENTIRE FARM SUGAR BEETS POTATOES GRAIN 
SYSTEM 250 a c r e s  120 a c r e s  80 a c r e s  50 a c r e s  

Seed 
F e r t i l i z e r  
Spray 
Gas and o i l  
Machine R e p a i r s  
Machine H i r e  
Labor 
Farm s u p p l i e s  and 
I r r i g a t i o n  power 

D i r e c t  
D i r e c t  
D i r e c t  
Trac  to r -hours  
Trac tor-hours  
D i r e c t  
D i r e c t  

t r a v e l  Acres 
D i r e c t  

T o t a l  o p e r a t i n g  c o s t s  31017 15314.80 14753.80 947.98 
I n t e r e s t  cha rge  on  ope ra t i ng  

c a p i t a l  1241 612.60 590.15 37.92 

T o t a l  v a r i a b l e  c o s t s  32258 15927.40 15343.95 985.90 

I r r i g a t i o n  equipment r e p a i r s  
I n su rance  
I r r i g a t i o n  equ ip .  d e p r e c i a t i o n  
Mae h i n e r  y d e p r e c i a t i o n  
Bui ld ing  d e p r e c i a t i o n  
Non-land t a x e s  and l i c e n s e s  
Land and b u i l d i n g  t a x e s  
Oppor tun i ty  c o s t  on land  
Oppor tun i ty  c o s t  on machinery 
Manages ' s s a l a r y  

Acres 
D i r e c t  
Acres  
D i r e c t  
D i r e c t  
Truc k-hour s 
Acres 
Acres  
D i r e c t  
Man-hours 

T o t a l  f i x e d  c o s t s  21783 9530.12 8639.63 3612.24 

T o t a l  Cos t s  54041.00 25457.52 23983.58 4598.14 
-------- . 

T o t a l  Re turns  72700.00 41940,OO 26000.00 4760.00 

*Net Re tu rn s  18659.00 16480.48 2016.42 161.86 

The c o s t  of d e l i v e r i n g  water  t o  t h e  headga te  should b e  deducted from t h i s  n e t  r e t u r n  f i g u r e .  
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schedule th rough suppor t  f rom A g r i c u l t u r a l  Experiment S t a t i o n  and l a t e r  

a  matching g r a n t  research  p r o j e c t  B-006-IDA, e n t i t l e d  "Re la t i onsh ip  o f  

Pumping L i f t  t o  Economic Use o f  Ground Water f o r  I r r i g a t i o n , "  was p ro -  

posed by L indeborg and Corey through suppor t  and encouragement from t h e  

Idaho Department o f  Water Adm in i s t r a t i on .  Th i s  new p r o j e c t  addressed 

i t s e l f  t o  t h e  o r i g i n a l  second o b j e c t i v e  o f  t h i s  p r o j e c t  concerned w i t h  t he  

economic maximum t h a t  water  can be l i f t e d  f o r  i r r i g a t i o n ,  i n  Idaho. Th i s  

o t h e r  research  i s  now near ing  complet ion.  

Resu l ts  o f  t h i s  research  s tudy  showed through t h e  model farms 

a n a l y s i s  t h a t  i n c o r p o r a t e  long- run  r o t a t i o n  and long- run  p r i c e  and y i e l d  

expec ta t ions  t h a t  f o r  fa rm s i zes  o f  160 t o  320 ac res  t o t a l  cos t s  tended t o  

decrease due economies o f  s i z e  and a t  1200 ac re  s i z e  t h e  model farm t o t a l  

c o s t  cu rve  became a lmos t  cons tan t .  It was found t h a t  n e t  income 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  water v a r i e d  f rom $36 t o  $57 per  a c r e  depending on 

t h e  p roduc t i on  quotas used. The sugar bee 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 y  l a r g e  n e t  income than  t h e  o t h e r  fa rm en te rp r i ses ,  

The conc lus ion  t h a t  can be drawn f rom t h e  s tudy  i s  t h a t  t h e r e  i s  

no good evidence t h a t  t h e  l a r g e r  fa rm has any p a r t i c u l a r  advantage as 

f a r  as fa rm o p e r a t i o n  goes. I f  may have some advantage 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  products  o f  fa rm produc t ion .  Th is  

advantage c o u l d  a l s o  r e s u l t  i f  t h e  farmer  was assoc ia ted  w i t h  a  buy ing 

and s e l l i n g  coope ra t i ve  o rgan i za t i on .  The main problem i n  farm s i z e  may 

be procurement o f  c a p i t a l .  Wi th  growing amount o f  c a p i t a l  needed f o r  

a  mechanized a g r i c u l t u r e ,  i t  may be t h a t  l a r g e - s c a l e  ope ra t i ons  w i l l  

exce l  i n  keeping c a p i t a l  con t i nuous l y  employed i n  t h e  ope ra t i on ,  



The s tudy  r e s u l t s  can be s t u d i e d  i n  more d e t a i l  i n  t h e  f o l l o w i n g  

pub1 i c a t i o n s  and t h e s i s .  
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