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Abstract:
This study was devised to estimate supply response of Grade A milk in Flathead County. Examination
of previous work indicates that several methods of approach have been utilized. Limitations of time
and data restricted it largely to a demonstration of the manner in which the budget technique might be
used for this purpose, yet some of the substantive results can be stated briefly.

A representative Grade A milk producing farm for this area was described with a synthetic model based
on the use of survey data. The existing organization was related to current price for milk and other
relevant farm products. For posited changes in milk price, optimal adjustments were budgeted in
selected parts of the farm organization. The results in terms of milk output then serve as estimates of
supply response to changes in milk price over a restricted range—but only with respect to the budgeted
adjustments Elasticity of supply with respect to milk price is estimated at between .25 and .08 as a
possibility of almost immediate response, based on response due to change in feeding level. Over a
time period sufficient to permit changes in herd size the elasticity estimate increases. It would increase
still further, if other adjustments were taken into account. On the other hand, many of the
non-economic factors which influence supply response would doubtlessly reduce the actual elasticity
estimates. 
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The A b stra c t

This study was dev ised  to  e s tim a te  supply response o f Grade A m ilk 

in  F la th ead  County. Exam ination o f p rev ious work in d ic a te s  th a t  sev e ra l 

methods o f approach have been u t i l i z e d .  L im ita tio n s  o f tim e and d a ta  r e ­

s t r i c t e d  i t  la rg e ly  to  a dem onstration  o f the manner in  which the budget 

technique m ight be used fo r  th is  pu rpose , y e t  some o f the su b s ta n tiv e  r e ­

s u l t s  can be s ta te d  b r i e f ly .

A re p re s e n ta t iv e  Grade A m ilk producing farm fo r  th i s  area  was 

d esc rib ed  w ith  a s y n th e t ic  model based on the  use o f survey d a ta . The 

e x is t in g  o rg a n iz a tio n  was r e la te d  to  c u rre n t p r ic e  fo r  m ilk and o th e r  . 

r e le v a n t  farm p ro d u c ts . For p o s ite d  changes in  m ilk p r ic e ,  optim al a d ju s t ­

ments .were budgeted in  s e le c te d  p a r ts  o f 't h e  farm o rg a n iz a tio n . The r e ­

s u l t s  in  term s of"m ilk  o u tp u t then  serve  as e s tim a te s  o f supply response 

to  changes in  m ilk p r ic e  over a r e s t r i c t e d  range—b u t o n ly 'w ith  re s p e c t 

to  the  budgetedNad ju stm en ts .

' E l a s t i c i ty . 'o f  supply w ith  re s p e c t  to  m ilk p r ic e  i s  e s tim ated  a t  

between .25 and .08  as a p o s s ib i l i t y  o f alm ost immediate resp o n se , based 

on response due to  change in  feed ing  le v e l .  Over a tim e p e rio d  s u f f i c i e n t  

to  p e rm it changes in  herd  s iz e  the  e l a s t i c i t y  e s tim a te  in c re a s e s .  I t  

would in c re a se  s t i l l  f u r th e r ,  i f  o th e r  ad justm ents were taken  in to  accoun t. 

On the  o th e r  hand, many o f the  non-economic fa c to rs  which in flu en c e  supply 

response would d o u b tle s s ly  reduce the a c tu a l e l a s t i c i t y  e s tim a te s .

ix



PART I

INTRODUCTION 

The Problem

The Concept o f  Supply

The concept o f  supply as used by econom ists in d ic a te s  the  q u a n t i t ie s  

o f  a p ro d u c t o r  p ro d u c tiv e  s e rv ic e  th a t  w il l  be made a v a ila b le  to  buyers in  

a s p e c if ie d  m arket a t  a s p e c if ie d  tim e, a t  any o f a s e r ie s  o f  s p e c if ie d  

p r ic e s  i f  such p r ic e s  were o f f e re d . As in  the  case o f  demand, a c tu a l p ro ­

d u c tio n  of, the  p h y s ica l commodity i s  unnecessary  fo r  the  e x is ten c e  o f supply 

R ath er supply re p re se n ts  w illin g n e ss  and a b i l i t y  to  make the q u a n tity  a v a i l ­

ab le  in  response to  a p r ic e  s i tu a t io n ,  l /  With supply as a fu n c tio n  o f 

p r i c e , the  q u a n tity  o f  a p ro d u c t made a v a ila b le  i s  a fu n c tio n  o f p r ic e  ex ­

p e c ta t io n s .

S tatem ent o f Problem

Q uestions o f  the  aggregate  p ro d u c tio n  fu n c tio n s  and supply responses 

in  a g r ic u l tu re  a re  o f  concern to  a l l  in d iv id u a ls ,  firm s and p u b lic  agencies 

r e la te d  to  a g r ic u l tu r e .  2 /  Supply fu n c tio n s  are o f p a r t i c u la r  concern to  

those  buying from o r s e l l in g  to  o p e ra tin g  farm ers and to  agencies respon- ■ 

s ib le  fo r  the  developm ent o f p o lic y  and a d m in is tra tio n  o f programs which 

a f f e c t  fa rm ers . The fa rm e r 's  concern w ith  supply response i s  in d i r e c t  b u t 

im p o rtan t.

l /  Thomsen & F oo te , A g ric u ltu ra l  P r ic e s ,  McGraw-Hill Book Comoanv„ Tnc-. 
1952, p . 57. : ' '

2 /  E. 0 . Heady, Economics o f  A g ric u ltu ra l  P roduction  and Resource Use, 
P re n tic e -H a ll ,  I n c . ,  New York, 1952, p . 672.



As an e x p lo ra tio n  in  farm management re sea rc h  methodology the purpose 

o f the fo llow ing  study  w il l  be to  p o in t  to  a method fo r  the  d e r iv a tio n  of 

m eaningful supply  curves fo r  the  p ro d u c tio n  o f Grade A M ilk. The o b je c t iv e s  

o f  the  p re s e n t  in v e s t ig a t io n  w il l  be , ( I ) to  d isco v e r the  problems met in  

de term in ing  the  fa c to r s  in f lu e n c in g  the  production-*response to  a change in  

m ilk p r ic e ,  (2 ) to  determ ine the  v a rio u s  a l te r n a t iv e s  a v a ila b le  by which 

Grade A d a iry  farms in  m ountain v a l le y s  o f  w estern  Montana may respond, (3 ) 

to  p o in t  to  a method by which the  response may be in d ic a te d  and by which 

the  v a rio u s  a l te r n a t iv e s  may be te n ta t iv e ly  te s te d ,  and ( 4 ) to  t e s t ,  i l l u s ­

t r a t i v e l y ,  some o f the  a v a ila b le  a l te r n a t iv e s  to  a r r iv e  a t  the  expected 

re sp o n se .

-  2 -

Review o f L i te r a tu r e

E a rly  Work

S tu d ie s  o f supply re sp o n se , as concerned w ith  a g r ic u l tu r a l  p ro d u c tio n , 

a re  h o t new. In  the  p a s t  30 y ea rs  s tu d ie s  o f  farm er response to  p r ic e  and 

o th e r  ,fa c to rs  have d e a l t  w ith  a wide range o f farm p ro d u c ts . The problem 

rece iv ed  c o n sid e rab le  a t te n t io n  in  the  decade between 1930 and 1940 as an 

im p o rtan t f a c to r  in  the  e f f o r t  to  a d ju s t  a g r ic u l tu r a l  p ro d u c tio n  to  p ro s ­

p e c tiv e  supply and demand c o n d itio n s . The in d iv id u a l p roducer who would 

a d ju s t  h is  acreage and l iv e s to c k  numbers, w ith  due reg ard  to  what o th e r  

p roducers a re  do ing , needs to  judge in  advance the  p robab le  to t a l  ou tp u t 

th a t  w il l  compete w ith  h is  p ro d u c tio n  when i t  i s  ready fo r  m arket. S im i- 

l a r l y ,  in  s e t t in g  up the o v e r - a l l  p ro d u c tio n  o b je c t iv e s  o f  a n a tio n a l a g r i ­

c u l tu r a l  program , advance judgm ents must be made no t only o f the p robab le



e f f e c t s  o f  the  program i t s e l f  b u t a lso  o f farm ers response to  p r ic e ,  te c h ­

n o lo g ic a l changes, and o th e r  f a c to r s .  For th ese  reasons most o f  the work 

p r io r  to  1939 was r e la te d  to  the  s h o r t  run o r immediate re sp o n se , 3/

The Role o f P r ic e  E x p ec ta tio n s

One h y p o th esis  r e l a t in g  to  the  ro le  o f  p r ic e  e x p ec ta tio n s  in  d e te r ­

m ining supply re sp o n se , the  "Cobweb Theorem", was p re sen ted  by Mordecai 

E zek ie l in  1938, 4 /  This was o f p a r t i c u la r  v a lue  in  e x p la in in g  the type 

o f response which m ight be expected as a r e s u l t  o f y e a r to  y ear ad ju stm en ts , 

With supply a fu n c tio n  o f p r ic e  under c o n d itio n s  o f a to m is tic  co m p etitio n , 

the  p r ic e  and p ro d u c tio n  o f a commodity i s  determ ined a t  the  p o in t where 

the  supply and demand curves i n t e r s e c t .  Under the  s t a t i c  co n d itio n s  assumed, 

a d is tu rb a n ce  moving p r ic e  and p ro d u c tio n  from the in te r s e c t io n  p o in t s e ts  

in to  m otion the  fo rce s  to  re tu rn  to  the  o r ig in a l  p o s i t io n ,  b /

In  c o n sid e rin g  the  amount su p p lied  as a fu n c tio n  o f the  p r ic e  expec­

t a t io n s ,  where th i s  i s  a co n sid e rab le  la g  in  the response o f p ro duction  to  

p r ic e  change, and e l a s t i c i t y  o f supply = e l a s t i c i t y  o f  demand, the p r ic e  

and p ro d u c tio n  may n o t re tu rn  to  the  o r ig in a l  p o in t b u t in s te a d  may c i r c u la te

3 /  R. P , C h ris ten sen  and R, L. M ig h ell, Supply Responses in  Milk P roduction  
in  Dodge and Barron C o u n tie s , W isconsin, U.s7d,A. Tech, B u l . , '1941, p , I .

4 /  Mordecai E z e k ie l , "The Cobweb Theorem", Q u a rte rly  Jo u rn a l o f Economics. 
L U , February , 1938, . ------------- -----------------------------------

5 /  G. S. Shepherd, A g r ic u ltu ra l  P r ic e  A n a ly sis , Iowa S ta te  C olleae P re ss . 
1947, p . 90. . -----  ?

-  3 -
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about i t .  Under t h i s  concept a high p r ic e  c a l l in g  fo r th  a la rg e  supply 

in te r s e c t in g  the  demand a t  a low p r ic e  would in  tu rn  c a l l  fo r th  a r e l a t iv e ly  

s h o r t  supply which, in  tu rn , would in t e r s e c t  the demand curve a t  a high 

p o in t .  This concept would be one o f continuous f lu c tu a tio n  around the 

e q u ilib riu m  p o in t as i l l u s t r a t e d  in  P a r t  A o f F igure I below.

When e l a s t i c i t y  o f  supply i s  g re a te r  than  the  e l a s t i c i t y  o f demand a 

s i tu a t io n  occurs as shown in  p a r t  B o f F igure I .  This would be a s i tu a t io n  

o f d iv e rg e n t f lu c tu a t io n s .  The m agnitude o f c y c lic a l  p r ic e  and p roduction  

changes in c re a se  over tim e . Under th ese  co n d itio n s  the  s i tu a t io n  might 

grow in c re a s in g ly  u n s tab le  u n t i l  the  e l a s t i c i t y  o f supply changed o r p ro ­

du c tio n  was abandoned. The rev e rse  s i tu a t io n  as shown in  p a r t  C i s  th a t  of 

convergent f lu c tu a t io n s  in  which p r ic e  and p ro d uction  approach more and 

more c lo se ly  to  the  e q u ilib riu m  c o n d itio n s  as o u tlin e d  in  the s t a t i c  concep t.

A. Continuous C ycles B. D ivergent C ycles C. Convergent Cycles

0>O
•HAO,

F igure I .  The m echanics o f co n tin u o u s, d iv e rg e n t and convergent cy c le s  in  
p r ic e s  and p ro d u c tio n .



S ig n if ic a n c e  o f E a r l i e r  S tu d ie s

These s tu d ie s  made l i t t l e  more than  p ass in g  re fe re n c e s  to  the  s ig n i ­

fic an ce  o f lo n g e r-te rm  phases o f  supply# This s i tu a t io n  was n o t p e c u lia r  

to  s tu d ie s  o f  p ro d u c tio n  and supp ly , b u t was a lso  found in  the  f i e ld  o f 

consumption and demand re se a rc h  in  th a t  p e r io d .

There appear to  have been two p r in c ip le  reasons fo r  t h i s  s i tu a t io n .  

The f i r s t  i s  r e la te d  to  the ra p id  development and w idespread use by a g r i ­

c u l tu r a l  econom ists o f  s t a t i s t i c a l  p rocedures ( in c lu d in g  m u ltip le  c o rre ­

la t io n  tech n iq u e) fo r  d e a lin g  w ith  tim e -s e r ie s  d a ta . As such a n a ly s is  i s  

p ro je c te d  fu r th e r  in to  the  fu tu re ,  the  s tan d ard  e r r o r  o f  e s tim a te  becomes 

la r g e r .  As the  p e rio d  i s  len g th en ed , the  number o f independent v a r ia b le s  

become la r g e r  and n e t  in f lu e n c e  o f  each i s  h a rd e r to  e s tim a te . Data r e ­

quirem ents become g re a te r  and more d i f f i c u l t  to  h an d le . As such these  

s t a t i s t i c a l  p rocedures seemed most e f f e c t iv e ly  ap p lied  to  sh o r t- ru n  p rob­

lem s. The second and more im p o rtan t reason  fo r  the concern o f the  p u b lic  

re se a rc h  agencies w ith  s h o r t- ru n  problems was th a t  th ese  appeared to  be more 

u rg e n t, and most p r a c t ic a l  a s s is ta n c e  could  seem ingly be rendered  in  th i s  

way to  farm ers and to  the  gen era l p u b l ic .  Although i t  was recognized  th a t  

farm ers had im p o rtan t long-term  d e c is io n s  to  make, i t  was g e n e ra lly  f e l t  

t h a t  the  most u se fu l c o n tr ib u tio n  could be made in  developing  in fo rm atio n  

to  a id  in  the  y e a r - to -y e a r  ad ju stm en ts . 6/

E f fo r ts  o f re se a rc h  workers in  d e r iv in g  m eaningful supply curves by 

the h i s t o r i c a l - s t a t i s t i c a l  procedure have n o t been too f r u i t f u l  and the

6/  C h ris ten sen  and M ig h ell, o£. c i t . ,  p . 2 .

-  5 -
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r e s u l t s  a re  open to  q u e s tio n , As in d ic a te d  by G. S, Shepherd, th i s  can be 

a t t r ib u te d  to  the  many v a r ia b le s  which must be taken in to  account in  supply 

a n a ly s is  such as w eather, changes in  p r ic e s  o f v a rio u s  c o s t  item s, changes 

in  te ch n o lo g ica l p ro c e sse s , e t c .  ? /  However, the  value  o f t h i s  work as 

ground b reak ing  dev ice i s  very  im p o rtan t.

Methods Developed to  Determine Supply Response o f Milk ,,Production

In  an a ttem p t to  analyze supply response o f m ilk p ro d u c tio n , s e v e ra l  

a l te r n a t iv e  ways to  d e riv e  supply curves have been a ttem p ted . For example, 

in  1940 an a ttem p t was made to  d e riv e  a supply curve fo r  m ilk in  a lo c a l iz e d  

a rea  o f  Vermont by the  f a m il ia r  budget p ro ced u re . 8/  In  th i s  case the  sup­

p ly  curve re p re se n ts  a much lo n g e r-ru n  p e rio d  as a l l  ad justm en ts which could ' 

reaso n ab le  tak e  p lace  w ith in  ten  y ea rs  were p e rm itte d . E stim ates were based 

upon the  Study o f in d iv id u a l re co rd s  from re p re s e n ta t iv e  samples o f farm s.

I t  c o n s is te d  o f working o u t budget e s tim a te s  o f p ro d u c tio n  fo r  each farm , 

say , ten  y e a rs  hence, under se v e ra l d i f f e r e n t  p r ic e  s i tu a t io n s —h ig h e r p r ic e  

fo r  the  p ro d u c t (say  15 p e rc e n t h ig h e r ) ,  c o n s ta n t p r ic e s  and lower p r ic e .  

These e s tim a te s , added up, then p rov ide  th re e  p o in ts  on the  long-tim e cu rv e .

This method p re se n ts  d i f f i c u l t i e s  o f  i t s  own, and in v o lv es  a good 

deal o f  e s t im a t io n .- The r e s u l t s  o f app ly ing  th i s  method to  a study o f 

m ilk p ro d u c tio n  in  the  C abot-M arshfie ld  a rea  o f Vermont a re  shown in  F igure 

2 . The heavy s o l id  l in e  BAC shows the  e s tim ated  response o f p roduction  ten

t/  Shepherd, 0£ . p i t . ,  p . 90.

8/  R. H. A llen , E r lin g  H ole, and R. L. M ighell, Supply Responses in  Milk 
P roduction  in  the  C abot-M arshfie ld  A rea9 Vermont, USDA Tech. B ui. 709, 
1940. ™
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y ears  l a t e r  to  m ilk p r ic e s  15 p e rc en t h ig h e r , c o n s ta n t, and 15 p e rc en t lower 

than they  were o r ig in a l ly .  A sh o rt- te rm  ( three-m onth) supply curve fo r  the 

same a rea  i s  shown by the curve SS.

<Do

80 C

Milk S a le s  as a P e rcen t of A

F ig . 2 . Long-time and sh o rt- tim e  responses o f  milk p ro d u c tio n  to  p r ic e
changes. (As taken  from A llen , H ole, and M ighell by G. S. Shep­
h e rd ) .  9/

C ost A nalysis  and Supply Curves

In  developing  a supply curve fo r  an in d iv id u a l firm  o r an in d u s try , 

(d isc u sse d  in  a l a t e r  s e c tio n )  supply i s  a fu n c tio n  o f the c o s ts  th a t  are 

v a r ia b le .  E s tim a tio n s  o f  th ese  c o s ts  depend upon p ro d u c tiv ity  e s tim a te s  

fo r  v a r ia b le  re so u rce  s e rv ic e s .  Hence, E in ar Jenson endeavored to  d e riv e  

a p ro d u c tio n  fu n c tio n  fo r  feed ing  d a iry  c a t t l e  by experim ental tech n iq u es .

9 /  G. S. Shepherd, A g ric u ltu ra l  P r ic e  A n a ly s is , Iowa S ta te  C ollege P re s s , 
1947, p . 92-93 . See a lso  A llen , H ole, and M ighell, 0£ .  c i t .
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This method g ives an in d ic a t io n  o f the p o s s i b i l i t i e s  o f  the  experim ental 

te ch n iq u e . R esu lts  from such a study can be transform ed in to  the fa m il ia r  

c o s t  curves o f  t r a d i t io n a l  economic th e o ry . The p o r tio n  o f the m arginal 

c o s t curve ly in g  above the  minimum p o in t  o f  the average v a r ia b le  c o s t curve 

re p re se n ts  the  supply curve fo r  the  firm  in  term s o f m ilk . In  th i s  case , 

changes in  the  amount su p p lied  a re  assumed as due only to  changes in  the 

amount o f  feed  in p u t .  Thus, each p ro d u c tio n  fu n c tio n  depends on the le v e l 

a t  which the  o th e r  f a c to rs  are  h e ld  c o n s ta n t. The supply curve which i s  

d e riv ed  in  th i s  fa sh io n  can be used to  re p re se n t responses which are  l ik e ly  

to  occur in  the  s h o r t- ru n  and a re  concerned w ith  the v a r ia b le  feed c o s ts .  10/  

Although a d a p t i b i l i ty  o f experim en tal d a ta  to  a c tu a l s i tu a t io n s  i s  q u e s tio n ­

a b le , the im portance o f the method in d ic a te d  and the  n a tu re  o f  the r e s u l t s  

o f such o b se rv a tio n s  should n o t be overlooked .

In te r-A re a  A nalysis

A th i r d  a l te r n a t iv e  has rece iv ed  m ention b u t l i t t l e  w idespread r e c -  . 

o g n itio n . This i s  the  p o s s ib i l i t y  o f  developing  supply curves on the b a s is  

o f  d a ta  c o lle c te d  W ithin geographic reg io n s  throughout which p ro d u c tio n  

co n d itio n s  a re  s im i la r ,  b u t in  which in te r - a r e a  p r ic e s  d i f f e r .  I f  sev e ra l 

d i f f e r e n t  a re a s  can be found w ith  s im ila r  co n d itio n s  o f p ro d u c tio n s  b u t 

d i f f e r e n t  p r ic e s ,  and i f  th ese  p r ic e  d if fe re n c e s  have p e r s is te d  long enough 

fo r  the  p ro d u c tio n  o f d i f f e r e n t  a reas  to  become a d ju s ted  to  them, then  th e

1 0 / S tan to n  P . P arry  and W illiam McD. H err, "A Note on the  D eriv a tio n  o f 
' \  S h o rt-ru n  Supply C urv es,"  Jo u rn a l o f  Farm Economics, August, 1954.
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p r ic e s  and p ro d u c tio n  p e r square m ile in  the d i f f e r e n t  a reas  can be used as 

p o in ts  on a long-tim e supply cu rv e , l l /  I t  i s  necessa ry  to  assume th a t  the 

fu n c tio n a l r e la t io n s h ip  between feed in p u ts  and milk o u tp u t i s  s im ila r  be­

tween the geographic a reas  w ith in  the  re g io n . I t  a lso  must be assumed th a t  

each area i s  homogeneous w ith  re s p e c t to  re so u rce s  and th e i r  p r ic e s  b u t w ith 

d i f f e r in g  p ro d u c t p r ic e  s i tu a t io n s .  Under these  assum ptions a sh o rt-ru n  

curve i s  m eaningful only  in s o fa r  as the  r a te  o f  feed ing  i s  the  prim ary r e ­

sponse by farm ers to  s h o r t- ru n  changes. 12/

D eterm inants o f Supply

Supply Curves

At any p r ic e  the  re sp e c tiv e  co m petitive  firm s w ill  a ttem p t to op er­

a te  a t  the o u tp u t where m arginal c o s t eq u a ls  p r ic e .  This w ill  maximize r e ­

tu rn s  n e t o f v a r ia b le  c o s t and hence d e s ig n a te  the optimum. I f  the to ta l  

o u tp u ts  o f  the  v a rio u s  firm s in  a reg ion  o r in d u s try  a re  added to g e th e r , 

the  to ta l  amount which w ill  be su p p lied  a t  any given p r ic e  w ill  appear.

With the f in d in g  o f the q u a n tity  which w ill  be su p p lied  a t  o th e r  p r ic e s  the 

supply curve fo r  the  in d u s try  can be c o n s tru c te d . Given the supply and de­

mand curve fo r  the in d u s try , the p r ic e  a t  which q u a n tity  su p p lied  equals 

q u a n tity  demanded i s  found as dem onstrated in  F igure 3.

A. In d u s try B. Firm

Q uan tity  Q uantity
F igure  3 . P rice  D eterm ination  o f a F irm 's  Output

l l /  Shepherd, op. c i t . , p . 90.

1 2 / For fu r th e r  in fo rm atio n  concerning th i s  type o f a n a ly s is  see S tan ton  
and H err, op. c i t . ,  p . 521.
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In  determ in ing  the amount to  be su p p lied  only the  re le v a n t  p o r tio n  o f 

the  m arginal c o s t curve o r th a t  p o r tio n  ly in g  above average v a r ia b le  co s ts  

i s  shown in  F igure SB.

The E l a s t i c i t y  o f  Supply

The e l a s t i c i t y  o f supply i s  the p ro p o rtio n a l r e la t io n s h ip  between 

p r ic e s  and q u a n t i t i e s .  I t  can be in d ic a te d  as the  p e rcen tag e  change in  

q u a n tity  o r  o u tp u t d iv id ed  by the p e rcen tage  change in  p r ic e s

Es = A S  ^  A £ = . _E_
q e P Ap q

The e l a s t i c i t y  o f the  supply curve w il l  norm ally d i f f e r  a t  each p o in t  

on the cu rv e . The " e l a s t i c i t y  o f the  supply cu rv e", u s u a lly  r e la te s  to  the  

a rc  (av erag e) e l a s t i c i t y  r a th e r  than p o in t  e l a s t i c i t y .  However, the term 

" e l a s t i c i t y  o f supply" may r e f e r  to  e i t h e r .  1 3 /

E l a s t i c i t y  o f supp ly , due to  the number and type o f a l te r n a t iv e s  

a v a i la b le ,  i s  u s u a lly  g re a t ly  in c re a se d  over longer p e rio d s  o f  time as 

compared to  th a t  o f s h o r te r  p e rio d s  (as  shown in  m ilk supply cu rv es, page 

4 ) .  1 4 / Under many d i f f e r e n t  supply s i tu a t io n s  in  a g r ic u l tu r e ,  p a r t i c u la r ly  

those  covering  r e l a t i v e ly  s h o r t  p e r io d s  o f  tim e, the  supply appears to  be 

so i n e l a s t i c  w ith in  the  norm ally  encountered  p r ic e  range as to  j u s t i f y  i t s  

d e s ig n a tio n  as " f ix e d " .

Thomsen and Foote , in  a ttem p tin g  to  analyze the d i f f i c u l t y  o f sepa­

r a t in g  the  e f f e c t s  o f  p r ic e  from o th e r  in f lu e n c e s  on. p ro d u c tio n  and i s o la t in g  

th e  p re c is e  p r ic e -q u a n t i ty  r e la t io n s h ip s 'in d ic a te d  by the law o f supp ly ,

1 3 / Heady, ojo. c i t . , p . 674.

1 4 / Shepherd, lo c . c i t . ,  p . 93.
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in d ic a te , th a t  the  ap p aren t ex cep tio n s  r e f l e c t  th ree  co n d itio n s?  ( l )  the 

d i f f i c u l t y  o r  im p o s s ib i l i ty  o f de term in ing  what p r ic e  p roducers o r s e l l e r s  

expec t to  re c e iv e  when they  make th e i r  p la n s  fo r  p ro d u c tio n  o r s e a lin g ; (2 ) 

the  in te r fe re n c e  o f w eather and o th e r  environm ental c o n d itio n s  n o t r e la te d  

to  p r ic e j  (3 ) freq u e n t s h i f t s  in  the  supply schedule o r  curve as a whole 

so th a t  i t  cannot be determ ined w hether a given change in  q u a n tity  r e s u lte d  

from a change in  p r ic e s  o r  from a change in  the  whole schedule o f q u a n t i t ie s  

a s so c ia te d  w ith d i f f e r e n t  p r ic e s .  1 5 /

Sources o f  Supply

.The sources o f supply o r q u a n tity  th a t  w il l  be fu rn ish ed  in  response 

to  a given p r ic e  may be de riv ed  from ( I ) the  s tock  o f the  p a r t i c u la r  com­

m odity h e ld  in  s to ra g e  by the firm s o r (2 ) from p ro d u c tio n . 1 6 / Supply 

d e riv ed  from p ro d u c tio n  in  tu rn  must come from reso u rces  committed to  th e  

p ro d u c tio n  p ro cess  o r  re so u rce s  n o t com m itted. The f i r s t  type o f response 

would n e c e s s a r i ly  depend a g re a t deal on the s t o r a b i l i t y  o f  the  p roduct 

and the  economic f e a s i b i l i t y  o f  s to ra g e  as decided by the  second type o r 

le n g th  o f tim e re q u ire d  fo r  the  p o te n t ia l  producers to  respond . As the  

len g th  o f time and c e r ta in ty  o f  p r ic e  ex p ec ta tio n s  are  ex tended , the  ro le  

o f  uncommitted re so u rce s  becomes p ro g re s s iv e ly  more im p o rtan t as a f a c to r  

in  de term in ing  supp ly .

■ I t  should be p o in ted  o u t th a t  only  by co n sid e rin g  very  s h o r t  p e rio d s  

o f  tim e i s  th e re  found im p o rtan t examples o f  commodities in  " fix e d "  supp ly .

1 5 / Thomsen and F oo te , o£. c i t . ,  p .  70-71.

1 6 / Thomsen and Foote , o£. c i t . ,  p .  5 8 -9 . ",
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I t  should be ap p aren t th a t  the  len g th  o f tim e n e c e s sa ry 'to  vary  the supply 

would depend upon the  s iz e ,  com plexity  and degree o f s p e c ia l iz a t io n  o f the  

p la n ts  invo lved  as w ell as the  p ro d u c ts  produced. The re lu c ta n c e  o f p ro ­

ducers to  commit re so u rce s  in  the form o f fix ed  investm en t item s a lso  ex­

tends the  time p e rio d  n ecessa ry  to  induce re sp o n se . When response o f p ro ­

d u c tio n  becomes f le x ib le  over s h o r t  p e rio d s  o f tim e, supply more n ea rly  

becomes a fu n c tio n  o f p r ic e .  This fu n c tio n  in  tu rn  i s  in flu en ced  as p re ­

v io u s ly  mentioned by p r ic e s ,  q u a n ti ty , a v a i l a b i l i ty  o f feed s tocks and 

u n c e r ta in ty  o f d u ra tio n  o f change. This a n a ly s is  d e a ls  w ith  the  q u a n t i t ie s  

th a t  farm ers should r a t io n a l ly  a ttem p t to  produce in  response to  given 

p r ic e  e x p ec ta tio n s  to  maximize n e t income n o t w ith the  q u a n t i t ie s  a c tu a lly  

produced in s o fa r  as th ese  a re  a f fe c te d  by c o n d itio n s  o u ts id e  o f the  f irm ’ s 

c o n tro l .  E stim ates  o f the  l a t t e r  s o r t  re q u ire  the use o f  p ro b a b i l i ty  e s t i ­

mates u n a v a ilab le  fo r  th i s  s tu d y .

P r ic e  as a D eterm inant o f S upp ly

Of th e  many im p o rtan t v a r ia b le s  in f lu e n c in g  p ro d u c tio n  and the  types 

o f  u n c e r ta in ty  encoun tered , the  main c r i t e r io n  used in  determ in ing  what 

p ro d u c tio n  program w il l  be fo llow ed i s  p r o f i t a b i l i t y .  Any ap p aren t lack  o f 

r e la t io n s h ip  between p r ic e  and subsequent supply i s  T a rg e ly  due to  the  a s ­

so c ia te d  v a r ia b le s  and the  r e l a t iv e  im portance o f non-economic c o n s id e ra tio n s  

r a th e r  than  an absence o f a d e f in i te  p r ic e -su p p ly  r e la t io n s h ip .  I t  must be 

remembered th a t  d e sp ite  the  in f lu e n c e  o f  th ese  o th e iT fa c to r s ,  which tend to 

p a r t i a l l y  cover up the  o p e ra tio n  o f the law o f supp ly , the  changes in  p ro ­

d u c tio n  would have been d i f f e r e n t  in  the  absence o f the  changes ta k in g  p lace



in  the  p r ic e  o f  the  commodity, As d iscu ssed  p re v io u s ly , the  response w il l  

be considered  the  fu n c tio n  o f p r ic e  e x p e c ta tio n s . T herefore the le v e l o f 

p r ic e  change and c e r ta in ty  o f change n ecessa ry  to  cause the  p roducer to  a c t  

must be c o n sid e red .

V a r ia b i l i ty  in  P r ic e

The in d iv id u a l farm er as e n tre p re n e u r  o f a co m petitive  firm , has no 

c o n tro l over p r ic e s .  Large f lu c tu a t io n s  may occur between p la n tin g  and 

h a rv e s tin g . The c o e f f ic ie n t  o f  annual m ilk p ro d uction  v a r ia t io n  in  Montana 

fo r  the p e rio d  1944-1954 was 28 p e rc e n t. The range o f m ilk p r ic e s  in  th i s  

a rea  o f te n  v a r ie s  10 p e rc e n t o r  more w ith in  a l a c ta t io n  p e rio d .

F a c to r p r ic e s  as a ru le  show le s s  v a r i a b i l i t y  than p ro d u c t p r ic e s .  

This has long been a p o in t o f  co n ten tio n  to  the  farm er who must a d ju s t  h is  

p ro d u c tio n  to  a downward s h i f t  in  p ro d u c t p r ic e  w hile f a c to r  p r ic e s  remain, 

in f l e x ib le .
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The H ypothesis

For purposes o f  t h i s  study  i t  w il l  be assumed th a t  p r o f i t a b i l i t y  i s  

the  prime de te rm in an t o f the  amount which w il l  be produced. Assuming the 

farm er i s  econom ically  m o tiv a ted , the h y p o th esis  o f th i s  study  i s  th a t  the  

budget method can be adapted to  a study o f supply response o f m ilk produc­

t io n .  This should r e v e a l , w ith in  the  range o f the a l te r n a t iv e s  te s te d ,  the 

p ro d u c tio n  p o s s ib le  as a response to  a change in  p r ic e  e x p e c ta tio n s .

The Method

Farm Budgeting

The farm budget c o n s is ts  o f  an o p e ra tio n a l and o rg a n iz a tio n a l
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s ta tem en t o f  a firm  e i th e r  h y p o th e tic a l o r a c tu a l over a given p erio d  o f 

tim e . I t  i s ,  under the  ^ a c tu a l"  s i tu a t io n ,  to g e th e r  w ith  an e s tim a te  o f 

income and expense r e la te d  th e re to ,  a p lan  o f fu tu re  o p e ra tio n . Thus i t  

can be used as an a n a ly t ic a l  techn ique fo r  comparing n e t re tu rn s  from 

se v e ra l a l te r n a t iv e  o rg a n iz a tio n s  o f  an in d iv id u a l farm firm . 1 7 /

The budget can a lso  be used as a d e s c r ip t iv e  dev ice  in  terms o f which 

to  sy n th es iz e  an average o r  r e p re s e n ta t iv e  s i tu a t io n .  The f l e x i b i l i t y  o f 

the  budgeting  techn ique has long made i t  a u se fu l to o l in  the  a p p lic a tio n  o f 

economic p r in c ip le s  to  a farm firm .

The s y n th e t ic  farm model i s  analogous to  such dev ices as t e s t  p lo ts  

o r  experim en tal c o n d itio n s  used in  o th e r  a reas  o f re sea rc h  in  a g r ic u l tu r e .

In  d e p ic tin g  an average o r r e p re s e n ta t iv e  farm to  serve  as a form of c l a s s i ­

f i c a t io n ,  the  concept e n t a i l s  the c o n s tru c tio n  o f the model under very  p re ­

c is e ly  d e fin ed  c o n d itio n s . In  th i s  way the  method has been developed and 

used in  a wide v a r ie ty  o f  farm management s t u d i e s . ■

Using the  S y n th e tic  Model

The sy n th e s iz in g  p ro cess  i s  used to  pe rm it freedom in  combining p ro ­

d u c tio n  re so u rce s  and p ra c t ic e s  so th a t  a s im ila r  degree o f m anagerial 

a b i l i t y  o r  e f f ic ie n c y  i s  a t ta in e d  fo r  a l l  farms inc luded  as combined in  

the  "av erag e” . The s y n th e tic  m odels, analogous to  experim ental tech n iq u e , 

" f ix "  many o f the  v a r ia b le s  found under a c tu a l co n d itio n s  in  o rd e r to  e s t i ­

mate the  in f lu e n c e  o f the  v a r ia b le  fa c to rs  under s tu d y .

IT /  ■ E. G. S tran d  and E. H ole, Supply Responses o f  Milk P roduction  in  South­
e a s te rn  M innesota, USDA9 Tech. B ui. 789, Nov. 1941, p . 25.
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E stim ates o f  th e  e f f e c t s  o f change can and o fte n  a re  based d i r e c t ly  

on in fo rm atio n  provided by re se a rc h  in  such a re as  as agronomy, anim al n u t r i ­

t io n  and a g r ic u l tu r a l  engineering®  Crop and l iv e s to c k  response  in fo rm ation  

o b ta ined  from such sources may be u t i l i z e d  to  p rov ide th e  in p u t-o u tp u t d a ta  

b a s ic  to  th e  c o n s tru c tio n  o f farm models® 1 8 / In fo rm ation  from sample 

sources i s  u t i l i z e d  in  determ in ing  s iz e ,  type o f  farm and as a b a s is  fo r  

making c l a s s i f i c a t i o n s .  In  g en era l th e  s tre n g th  o f sample in fo rm ation  

used in  th e  sy n th e s is  i s  in  i t s  re p re s e n ta t io n  o f th e  u n iv e rse  in  which th e  

study  i s  being conducted®

In  p ra c t ic e  the  budgetary  techn ique  s t a r t s  from a given s i t u a t i o n . '

T h e .e f fe c t  o f an ad justm en t on farm income i s  then  c a lc u la te d  by e s tim a tin g  

th e  a d d it io n a l  expenses and r e c e ip ts  th a t  a re  a sso c ia te d  w ith  th e  change.

In  t h i s  way th e  im pact o f a l te r n a t iv e  p ro d u c tio n  p ra c t ic e s  on t o t a l  farm 

b u sin ess  can be e s tim a te d . However i t  should be noted th a t  t h i s  t r i a l  and 

e r ro r  method i s  so tim e-consum ing th a t  only  a few o f th e  more im portan t 

v a r ia b le  c o n d itio n s  can be te s t e d .  To f a c i l i t a t e  t h i s ,  the  g re a te r  manipu­

la t iv e  power given by l in e a r  programming may be a t t r a c t i v e  in  farm manage­

ment s tu d ie s  r e q u ir in g  a n a ly s is  o f numerous a l t e r n a t iv e s .

S hort Cut Budgets

To in c re a se  th e  number o f v a r ia b le s  which can be t e s t e d ,  th e  method 

o f p a r t i a l  budgeting  w i l l  be u sed . S ta r t in g  w ith  th e  s y n th e t ic  model r e p re ­

sen tin g  th e  com plete b udget, a n a ly s is  w i l l 'b e  made by p a r t i a l  o r " sh o r t-c u t"

1 8 / I .  E. Fellows, G. E. F r ick  and S. B. Weeks, P roduction  E ff ic ie n c y  on 
New England D airy  Farms. S to r r s  Agr. Expr. S ta , ,  B u l l ,  285, p . 9 .
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b u d g e ts . This i s  to  e s tim a te  c o s ts  and re tu rn s  where changes a re  r e la te d  

to  on ly  th a t  p a r t  o f  the  b u s in ess  d i r e c t ly  concerned.

The Budget and the  Supply Function

As was p re v io u s ly  mentioned the  budgeting  techn ique p rov ides one o f 

the  m ajor to o ls  w ith  which farm management re sea rch  has ap p lied  economic 

p r in c ip le s  to  problem s in  the  farm b u s in e s s . Through use o f  experim ental 

d a ta  to  o b ta in  p h y s ic a l p ro d u c tio n  fu n c tio n s 9 the budgetary  approach em­

ployed in  farm management work p ro v id es  a working a l te r n a t iv e  to  the  s t a -  • 

t i s t i c a l  approach . The s tan d a rd s  o f  perform ance as d e riv ed  from secondary 

sources and ap p lie d  to  the  s y n th e tic  o rg a n iz a tio n  a re  o v e r-s im p lif ie d  v e r ­

s io n s  o f  p a r t i a l  p ro d u c tio n  fu n c tio n s . U ti l iz e d  in  d e sc r ib in g  the fa,rm 

o rg a n iz a tio n  under c o n s id e ra tio n  they  re p re se n t le v e ls  o f  accomplishment 

under p re c is e ly  d e fin ed  s i tu a t io n s  when many o f the u su a l v a r ia b le s  a re  

h e ld  c o n s ta n t. They a re , as in c o rp o ra te d  in  the  s y n th e tic  s i tu a t io n ,  

response o b se rv a tio n s  h y p o th e tic a l ly  taken  from id e n t i f i a b le  p o in ts  on th e  

p ro d u c tio n  su rfa ce  developed from the  in te r r e la t io n s h ip  o f sev e ra l im port­

a n t v a r ia b le s .

The s y n th e t ic  model re p re se n tin g  a p a r t i c u la r  form o f a g r ic u ltu re  

in  a s p e c if ie d  a re a , may, i f  p ro p e rly  c o n s tru c te d , re p re se n t the  average 

o f the  group under c o n s id e ra tio n . L ikew ise the supply schedule o r curve o f 

the  in d u s try  re p re se n ts  the  aggregate  o r  to t a l  supply o f the  firm s under 

c o n s id e ra tio n  and the  e l a s t i c i t y  o f  the  curve should be re p re s e n ta t iv e  o f 

the  average . I f  the  s y n th e t ic  model i s  re p re s e n ta t iv e  o f  the  group as to  

o rg a n iz a tio n , e n te r p r is e  com bination, re so u rce  a l lo c a t io n ,  e t c .  i t  should 

a lso  be r e p r e s e n ta t iv e .
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PART I I

METHODOLOGICAL APPROACH AND DERIVATION OF SYNTHETIC MODEL 

Area Under C o n sid era tio n

D e sc rip tio n  o f Area

The a rea  under c o n s id e ra tio n  i s  th a t  o f  the  Upper F la th ead  V alley  in  

the no rthw estern  p a r t  o f  Montana, n o rth  o f the F la thead  Lake and im m ediately 

w est o f  the  C o n tin en ta l D iv ide . N early a l l  o f  the a rea  l i e s  in  F la thead  

County as i s  shown in  F igure 4 . 1 9 /

The a rea  i s  14 m iles  wide and approxim ately  31 m iles  lo n g . I t  com­

p r is e s  approxim ately  238,000 ac res  and embraces a m ajor p a r t  o f  the  c u l t i ­

v a ted  land  in  F la th ead  County. The average e le v a tio n  i s  approxim ately  

3,000 f e e t  above sea l e v e l .

C lim ate and P r e c ip i ta t io n

The c lim a te  o f the  Upper F la th ead  V alley  area  i s  ty p ic a l  o f the i n t e r ­

mountain v a l le y s  o f  the  P a c if ic  s lo p e . I t  i s  c h a ra c te r iz e d  by abundant sun­

sh in e , low r e la t iv e  hum id ity , com paratively  low r a i n f a l l  and wide d a ily  and 

seasonal v a r ia t io n s  in  tem p e ra tu re .

W eather rec o rd s  show th a t  the p r e c ip i ta t io n  i s  r a th e r  evenly d i s t r i ­

bu ted  th roughou t the  y e a r .  F o r ty -f iv e  p e rc e n t o f the  average annual p re ­

c ip i t a t io n  o f 15.02 inches f a l l s  du ring  the  growing season , as in d ic a te d

1 9 / W. W. M auritson and H. R. S tucky, F ac ts  About F la thead  County A g ric u l- , 
t u r e ,  Monti E x t. S e rv ic e , C irc . No, 264, June '1 9 5 0 , pp . 5 -6 . '
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by the  K a lis p e ll  re c o rd s e 2 0 /  The f r o s t - f r e e  season v a r ie s  co n sid erab ly  

over the  a rea  and ranges from 99 days b o rd erin g  the m ountains to  150 days 

a t  the  v a l le y  c e n te r .

A g ric u ltu re  o f  the Area

F ie ld  crops p rov ide  the  p r in c ip a l  source o f farm income. In  o rd e r 

o f  t h e i r  im portance the  p r in c ip le  crops a re  w heat, b a r le y , hay, o a ts ,  p o ta ­

toes- and p e a s , 2 l /  W inter wheat i s  produced in  p re fe re n ce  to  sp rin g  w heat, 

p a r t i c u la r ly  in  the  d r i e r  a re a s . In  m aturing  e a r l i e r ,  i t  tends to  p a r t i a l l y  

escape d ro u g h t, in s e c t  and d isea se  h a za rd s .

A lfa lfa  i s  the  p r in c ip a l  hay crop and i s  u t i l i z e d  p r im a r i ly  fo r  lo c a l 

consum ption. With the  ex cep tio n  o f wheat most o f  the crops a re  used as 

feed  fo r  l iv e s to c k , e s p e c ia l ly  on those farms combining crop and liv e s to c k  

e n te r p r i s e s .

The main l iv e s to c k  e n te rp r is e  i s  d a iry in g , w ith  hogs and p o u ltry  p ro ­

d u c tio n  as minor e n te r p r is e s  on most farm s. Beef c a t t l e  and sheep are 

r a is e d  on r e l a t i v e ly  few farms o f the  a re a .

E a rly  A g ric u ltu re

Stockmen were the  f i r s t  a g r i c u l tu r a l i s t s  o f the a re a . Few crops 

were produced and the  sm all amount o f  farm ing th a t  e x is te d  was d ire c te d  

la rg e ly  to  the  p ro d u c tio n  o f n a tiv e  h ay s . The advent o f the ra ilw ay  in  1892

2 0 / F , K, Nunns, Upper F la th ead  V alley  A rea, Unpublished M anuscrip t, Dept.
o f Agronomy, Agr, Exp. S t a . ,  Montana S ta te  C o lleg e , J e n . 1947, pp . 2 -3 .

2 1 / M auritson and S tucky , o£, c i t . ,  pp . 8 -9 .
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induced g re a te r  emphasis on cash crops b u t most o f the p ro d u c tio n  was geared 

to  the  needs o f  the  lum bering in d u s try  th a t  developed when the  ra ilw ay  p ro ­

v ided  a means o f  m arketing  lum ber. H orses, o a ts  and hay and fo o d s tu ffs  

were m ajor p ro d u c ts  th a t  the  lum bering in d u s try  r e a d ily  absorbed w ith in  the  

a re a . 22/

Wheat became a m ajor crop during  the  h igh  p r ic e s  o f  the  World War I 

p e r io d . The m echanization  o f farm ing and lum bering, beg inn ing  during  the 

11 tw e n tie s " , reduced the  need fo r  h o rse s , h o rse feed , and p a s tu re . Wheet 

more than  ev er was the  m ajor c ro p .

Trends in  Milk P roduction

As e a r ly  as 1932 p u b lic a tio n s  appeared p roc la im ing  W estern Montana 

as an im p o rtan t d a iry  re g io n . As a b u t te r  and cheese a re a , the  p h y sica l 

advantages were d ec la red  equal o r  su p e r io r  to  th a t  o f some o f the  major 

d a iry in g  s ta t e s  o f the  G reat Lakes re g io n . However, even a t  th a t  time the 

m arket was l im ite d  by d is ta n c e  and in te r re g io n  co m p etitio n . 2 g / D airying 

as a whole expanded ra p id ly  d u ring  World War I I .  Grade A m ilk p ro duction  

grew ra p id ly .  Wartime demand fo r  b u t te r  rem ained high through the  e a r ly  

postw ar y e a r s .

In c reased  lo c a l  b u s in ess  a c t i v i ty  in  the  form o f an e a r ly  postw ar 

boom caused a s t i l l  f u r th e r  expansion o f the  f lu id  m ilk in d u s try . E a rly

2 2 / Nunns, o£. c i t . , pp . 10-11.

2 3 / S . E. Johnson, J .  0 . T re tsv en , M. E zek ie l and 0 . V. W ells, O rg an iza tio n , 
Feeding Methods and O ther P ra c t ic e s  A ffe c tin g  R eturns on I r r ig a te d  D airy 
Farms in  W estern Montana, B u i. 264, Montana S ta te  C ollege Ag. Exp. S t a . ,  
Bozeman, Montana, J u n e • 1932, p . 61.
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adoption  o f modern m ilk h and ling  techn iques by the  lo c a l co -o p e ra tiv e  cream­

ery  extended the  m arket f a r  in to  the e a s te rn  p a r t  o f the s t a t e .  However, by 

1949 and e a r ly  1950, the demand fo r b u t te r  had dropped o f f  and p roduction  of 

m anufacturing  cream on a commercial b a s is  became a th in g  o f the p a s t  although 

i t  has remained in  the  form o f a supplem entary e n te rp r is e  on many crop farm s. 

Grade A m ilk p ro d u c tio n  was g rad u a lly  r e s t r i c t e d  to  a more lo c a liz e d  m arket 

through in te r r e g io n a l  com petition  and gradual le v e lin g  o u t o f  b u sin ess  ac- 

t i v i ty .

At the  p re s e n t time the m ilk cow numbers shown in  F igu re  5 below 

have ad ju s ted  c lo se ly  to  the lo c a l demand. Recent r e s t r i c t i o n s  on wheat 

acreage however have thrown in c re ase d  emphasis on d a iry in g  as a means o f 

keeping farm income h ig h . Lack o f ad justm ent on the p a r t  o f  the  farm ers to

F igure 5 . Milk cow numbers, F la thead  County, 1940-1953, as taken  from
Montana A g ric u ltu ra l S t a t i s t i c s , as compiled by U .S .D .A ., co­
o p e ra tin g  w ith  Montana Department o f A g ric u ltu re , H elena.
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the  seasonal n a tu re  o f  demand has c re a te d  a su rp lu s  problem causing  wide 

v a r ia t io n  in  seasonal p r ic e s  as an e f f o r t  on the p a r t  o f  d i s t r ib u to r s  to  

match the  flow o f m ilk w ith  lo c a l  consum ptione

M arket O u tle ts  and T ran sp o rta tio n

The main l in e  o f  the  G reat N orthern  Railway tra v e rs e s  the  n o rth e rn  

p a r t  o f  the  a rea  in  an e a s t-w e s t d i r e c t io n ,  and a branch l in e  connects K a li-  

s p e l l  to  the  main l in e  a t  Columbia F a l l s ,  This ra ilw ay  p ro v id es  f a c i l i t i e s  

fo r  the  shipm ent o f  l iv e s to c k  and crops to  o u ts id e  m arke ts, such as Spokane, 

S e a t t l e ,  G reat F a lls  and S t ,  P a u l, M issou la , G reat F a l l s ,  and B utte  are  

th e  c h ie f  w i th in - s ta te  m arkets fo r  th e se  p ro d u c ts . S ta te  and Federal h ig h ­

ways tra v e rs e  the  c e n tr a l  and e a s te rn  p o r tio n  o f the  area  in  a n o rth -so u th  

d i r e c t io n ,  and the  n o rth e rn  p o r tio n  in  an e a s t-w e s t d i r e c t io n ,  2 4 /

Most o f the  hays and feed g ra in s  produced a re , as was p rev io u s ly  Iiienl- 

t io n e d , consumed by l iv e s to c k  on the  farm s. The wheat i s  m arketed lo c a l ly  

through co o p era tiv e  a n d /p r iv a te ly  owned e le v a to r s .  Most o f  the  liv e s to c k  

n o t used fo r  lo c a l  s la u g h te r  i s  m arketed in  M issou la , Spokane and P a c if ic  

C oast c i t i e s .

There a re  th re e  cream eries a t  K a lis p e ll  and one a t  W hitefi s h ,  These 

p la n ts  handle th e  m arket m ilk and cream produced in  the v a l le y .  T heir p r in ­

c ip a l  o u t le t  fo r  d a iry  p ro d u c ts  c o n s is ts  o f  the  year-around  lo c a l tra d e  and 

in  the  summer they  supply the  camps and h o te ls  o f  G la c ie r  P a rk . 2 5 / Local 

tra d e  i s  sh a rp ly  in c re a se d  during  the  summer months due to  t o u r i s t  trad e

2 4 / Nunns, o£. c j t . ,  pp . 11-12.

2 5 / M aufitson and S tucky, o£. c i t . ,  pp . 7 -1 0 . '
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and use o f  lo c a l  r e s o r t  f a c i l i t i e s .

The M ethodological Approach'

The Budget A nalysis

With the p rev io u s  p o r tio n s  o f  the  study  in  mind i t  w il l  be re c a l le d  

th a t  the  p rim ary  purpose o f the  s tudy  i s  to  develop a method whereby the 

p ro d u c tio n  response o f  w holesale  m ilk may be e stim ated  under de fin ed  p r ic e  

changes.

The Prim ary Data

Prim ary d a ta  se rv in g  as a b a s is  fo r  the budget a n a ly s is  i s  derived  

from a random sample o f  Grade A m ilk p roducers o f  F la thead  County. The 

sample was conducted fo r  the  purpose o f  d isco v e rin g  p ro d u c tio n  a l te r n a t iv e s  

on d a iry  farms in  W estern Montana. 2 6 / The o r ig in a l  sample was o f 60 Grade 

A m ilk p ro d u c e rs . Of the  60 farm reco rd s  o b ta in ed , 55 were considered  as 

adequate and com plete enough fo r  the  study a t  hand. The sample was drawn 

from producer l i s t s  su p p lied  by the  lo c a l  d is t r ib u to r s  which re p re se n t 

v i r t u a l l y  a l l  p roducers  o f  commercial m ilk in  F la thead  County.

Data o b ta in ed  from th e se  schedules i s  u t i l i z e d  p r im a ri ly  to  determ ine 

the  n a tu re  o f  the  u n iv e rse  w ith in  which the  o p e ra tio n  i s  c a r r ie d  o u t. De­

s c r ip t iv e  in fo rm atio n  reg a rd in g  s iz e  o f  o p e ra tio n s , number o f  ac re s  found 

in  d i f f e r e n t  c ro p s , average p o rd u c tio n  r a te s  p e r cow, e t c . ,  as derived  from 

the sample d a ta  se rv es  as the  o rg a n iz a tio n a l and p ro d uction  base o f the 

s y n th e t ic  model.

2 6 / Unpublished Experim ental S ta t io n  D ata, MSC, Agr. Expt.' S t a . ,  Bozeman, 
Montana.



*■ 24 — -

L im ita tio n s  o f  Sample Data

The sample d a ta  r e l a t in g  to  the  1953 p ro d u c tio n  p e rio d s  has sev e ra l 

im p o rtan t l im ita t io n s ?  ( I ) The time p e rio d  covered by the  sample was too 

s h o r t  to  p rov ide  in fo rm atio n  reg a rd in g  p ro d u c tio n  tre n d s , p a s t  p r ic e  resp o n se , 

e t c .  (2 ) The in fo rm atio n  was gathered  in  the  l a t e  summer and f a l l  o f 1954 

r a th e r  than  d i r e c t ly  fo llow ing  the  p ro d u c tio n  y ear in v o lv ed . Thus making 

q u a l i t a t iv e  a n a ly s is ,  com pleteness, accuracy , and memory b ia s  become fa c to rs  

l im i t in g  the  u se fu ln e s s  o f  the  in fo rm a tio n . (3 ) In  general the  inform atio n - 

is. n o t r e la te d  s p e c i f ic a l ly  to  the  supply problem , n o t be ing  secured  sp e c i­

f i c a l l y  fo r  t h i s  pu rpose .

Secondary Data

As was p re v io u s ly  m entioned, the sy n th es iz in g  p ro cess  as p re sen ted  

r e l i e s  on in fo rm atio n  prov ided  by the v a rio u s  f ie ld s  o f  a g r ic u l tu r a l  re s e a rc h . 

Crop and l iv e s to c k  response in fo rm atio n  d eriv ed  under c o n d itio n s  resem bling 

those o f t h i s  s tudy  as c lo se ly  as p o s s ib le  has been u t i l i z e d  to  p rov ide  the 

in p u t-o u tp u t d a ta .  V arious r a te s  o f  m achinery u se , c o s ts ,  e t c . , a re  d e riv ed  

in  a s im ila r  manner. The m ajor sources o f such d a ta  w il l  be in d ic a te d  in  the  

model. .

■With the  d e s c r ip t iv e  m a te r ia l d e riv ed  c h ie f ly  from sample d a ta  o f  the  

1953 p e r io d , the  p r ic e  and p ro d u c tio n  base used r e la t e s  to  th a t  p e r io d . The 

s tan d a rd s  s e t  up reg a rd in g  in p u t-o u tp u t r e la t io n s h ip s ,  s tan d a rd s  o f  perform ­

ance, e t c . , w ill  be used c o n s is te n t ly  th ro u g h o u t.

The a l t e r n a t iv e  method to  u sin g  p r ic e  and p ro d u c tio n  d a ta  o f  a s in g le  

y e a r  would have been to  use d a ta  "averaged" from sev e ra l y e a r s .  This would.
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as i s  p o in ted  o u t by Mo Ee Quenemoen9 n o t b rin g  the problem any n e a re r  to  

a c tu a l i ty  and no th in g  would be gained in  the  f in a l  a n a ly s is .  2 7 /

The Farm

Qf the  55 sample farm s9 379 o r  67 p e rc e n t, combined a wheat and Grade 

A d a iry  o p e ra tio n . The rem aining 33 p e rc e n t were p r im a r i ly  d a iry  farms w ith 

t h e i r  own produced feed re so u rc e s . Of the f i r s t  group, 24 farm s, o r 65 p e r ­

c en t had between 20 and 60 p e rc e n t o f  t h e i r  t o t a l  crop acreage in  w heat.

Of the  37 farms found producing  d ry land  wheat and Grade A m ilk in  combina­

t io n ,  the  average s iz e d  farm was found to  c o n s is t  o f 212 a c re s . Land use 

o f  a l l  sampled farms i s  l i s t e d  below.

Table I .  Land Use o f Sample Farms ,
Item Amount

Total Acres 7851
No. o i  Farms 37
Mean o f  sample 212 Acres

Use %
Wheat 21
Fallow 21
Hay 16
Oats 9
B arley 10
P a s tu re  and Waste 23

TOTAL 100%

Based on the  in fo rm atio n  given above, a 212 acre  wheat and d a iry  farm 

i s  chosen as r e p re s e n ta t iv e  o f  the group. On th i s  b a s is  the  fo llow ing  bud­

g e t i s  p re se n te d .

2 7 / M. E . Quenemoen, Economic Aspe c ts  o f Water S preader Developments on 
S o u th easte rn  Montana Ranches, Montana Agr. Exp. S t a . ,  C irc . 6 2 , Dec. 
1952, p . 25.
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The Crop O rg an iza tio n

The land  use o rg a n iz a tio n  and crop p ro d u c tio n  p lan  i s  given in  Table 

I I 9 based on the  p e rcen tag es  given above9 the  farm has 45 ac re s  in  w heat,

34 in  hay, 19 in  o a ts  and 21 in  b a r le y . The 45 ac res  o f  wheat i s  ra is e d  

s p e c i f ic a l ly  fo r  cash s a le s  b u t only su rp lu s  over l iv e s to c k  requ irem ents o f 

o th e r  crops i s  so ld . Y ield  f ig u re s  a re  based on county averages fo r  the 

y e a r  1953. 2 8 /

Table I I .  Land Use and Crop P roduction  System
Crops and Land Use Acres Y ield Prod. D]isp o s i'tio n Cash Income

Feed Seed a / Sold P r ic e  b / Total
W inter lWheat 45 30 Eu. 1350 45 1305 $ 2 .00 $ 2610
Summer Fallow 45
B arley 21 28 588 480 32 76 1.00 ■ 76
Dats 19 30 5570 523 38
A lfa lfa 34 2 T. 68 62 6 T. 20.00 120
C leared P a s tu re 15
Timber P a s tu re 25 '
Farmstead & Waste 8 I
TOTAL 212 $ 28061

a /  A ll seed i s  assumed as home grown.
b /  P r ic e  corresponds to  1953 le v e l .  See P r i ce Received by Montana Farmers 

and R anchers, 1910, B u i. 503, Montana S ta te  C ollege Ag. Exp, S ta . ,  
Bozeman, Montana.

Table I I I  shows th e  machine o p e ra tio n s  invo lved  in  crop p ro duction  

and the  number o f a c re s  invo lved  in  each o p e ra tio n . In fo rm ation  derived  

from the  sample in d ic a te s  th a t  the common m ajor ro ta t io n  on th ese  farms i s  

th re e  y ears  in  len g th s  w in te r  w heat, feed g ra in , and fa llo w . Summer

2 8 / Montana A g r ic u ltu ra l  S t a t i s t i c s ,  Montana D ept, o f  A g r ic .,  Labor, and
In d u s try , co o p era tin g  w ith  the U .S .D .A ., Bureau o f  A gric . E con ., H elena, 
Montana, V ol. V, Dec. 1954.
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fa llo w in g  i s  an im p o rtan t weed c o n tro l measure I n  th i s  a re a , 2 9 /

Table I I I ,  Crop Requirem ents

O peration Acres
Wheat

Acres
B arley

Acres
Oats Summer

Fallow
Acres

A lfa lfa
Total
Acres

Plowing 21 19 45 85
D isking 45 21 19 85
S p rin g to o th in g  45 21 19 45 130
Harrowing 90 42 38 135 305
D r i l l in g 45 21 19 85
"Weeding 45 135 180
Combining 45 21 19 85
Mowing 68 68
Raking 68 68

Using the  above d a ta  ta b le  IV i s  developed to  show the  d i r e c t  c o s ts  

o f  crop p ro d u c tio n . Hours p e r acre  and c o s t p e r hour f ig u re s  a re  derived  

from the  re se a rc h  s tu d ie s  l i s t e d  below and are  adapted to  the a rea  under 

c o n s id e ra tio n , 3 0 /

T o ta l v a r ia b le  c o s ts  o r g in a r i ly  vary  w ith  the  amount o f use o f  the 

m achine, However9 fo llow ing  the  su g g estio n  o f the New England e f f ic ie n c y  

S tudy9 a charge fo r  wear d e p re c ia tio n  i s  n o t made because o f the  r e l a t iv e ly  

few hours o f  annual use o f  the  item s in v o lv ed . Three hundred hours was 

co n sidered  the  minimum number a t  which to  charge use d e p re c ia tio n  fo r

2 9 / For in fo rm atio n  concern ing  a l te r n a t iv e  means o f weed e lim in a tio n  on 
Montana wheat farm s, see the work o f C arl In fa n g e r9 Unpublished Manu­
s c r i p t ,  Montana S ta te  C o lleg e , Agr, Exp. S ta .

3 0 / Sources o f  perform ance r a te s  used in c lu d e  Leo E6 Choate and S c o tt A. 
W alker, Guide in  Answering B asic Q uestions on Farm Machinery C o sts ,
Idaho Agr, Exp, S ta ,  B u i, 224, Univ. o f Idaho, Moscow, 1954; A.D, Reed9 
M achinery C osts and R ela ted  D ata , Univ. o f C a l i f . ,  Agr. E x t. S e r . C i r c . ,  
D avis9 C a l i f . ,  N ov., 1954; and G, E . F r ic k , S . B, Weeks and I .  F. F e l­
lo w s, P roduction  E f f ic ie n c y  on New England D airy Farms, N. H. Agr. Exp. 
S t a . 9 Univ. o f  New Hampshire9 Durham, N. H ., B ui. 407, May9 1954.
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sim ple m achinery ite m s . S im ila r  charge fo r  power o r  h igh c ap a c ity  machine 

item s beg ins a t  500 hours under the  recommendations o f  t h i s  s tu d y , S i /

Table IV, D ire c t C osts o f  Power and Machine O peration
O peration Acres Acres 

P er Hour
T otal
Hours

Cost
P er Hour

T otal Var­
ia b le  C osts

Plowing 85 1.00 85 $0.12 $ 10.20
Disking 85 2 .4 35.4 .18 6.37
S p rin q to o th in q  ' 130 7 .0 18.6 .24 4.46
!arrow ing 305 8 .5 35.8 .04 1.43
D r il l in g 85 3 .0 28 .3 .69 19.53 -
Weeding (rod  w eeder) 180 3 .3 54.5 .13 7.09
Combining 85 340.00
Viewing . .6 8 2 .5 27.2 .58 15.78
Raking '68 2 ,5 27 .2 .18 4 .90
Hauling o r  E lev a tin g 67 4 .0 16 .04 .64
Custom B aling  a / 340.00
Custom Spraying 56.25
T rac to r Hours 328 229.60
TOTAL $1036.25 b /

a /  Custom B aling  i s  charged a t  the  r a te  o f  $5 p e r ton o r $10 p e r a c re , 
b /  The v a r ia b le  c o s t v a lue  shown above in c lu d es  such item s as gas, o i l s 

g rease  and r e p a i r s .  I t  does no t in c lu d e  a charge fo r  la b o r , as the  
fam ily  la b o r  i s  assumed as more than  adequate . The la b o r  problem o f 
the  a rea  seems to  be one o f making a more complete use o f  th a t  a v a i l ­
ab le  r a th e r  than  o b ta in in g  more. Labor i s  no t co n sidered  a l im it in g  
f a c to r  in  t h i s  s tu d y .

The t o t a l  v a r ia b le  c o s ts  o f  crop p ro d u c tio n  a re  $804.05. F u r th e r  break 

down o f th e se  c o s t  item s w il l  be made in  the  fo llow ing  s e c tio n  o f the  study  

to  determ ine the  d i r e c t  c o s ts  invo lved  in  the  p ro d uction  o f the  d i f f e r e n t  

c ro p s .

The L ivestock  O rg an iza tio n

The l iv e s to c k  budget as suggested  by the  average o f the  sample d a ta  and

S i /  Ge E. F r ic k , S . B, Weeks, and I .  F. F ellow s, o£, c i t , , pp. 5 -10 .
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c o n s is ta n t  w ith  the type o f crop o rg a n iz a tio n  l i s t e d  above id  shown in  Tablp

V.

Beginning
Number Kind Born

WJS. VX

Died

yciuX*
Home
Use

a cion
S a le s Ending

NumberNo. P r ic e Value14 Milk Cows. 3 H O . $ 330 143 2 y r .  o ld h e if e r s 44 I y r .  o ld h e if e r s 4
Calves 14 2 2 6 7 . . 42I Sows . I IP igs 7 I I 4 14. 56100 Hens 2 .25 .25 1.25 31 100Chicks 60 8
TOTAL $ 459

The herd  i s  predom inan tly  h o ls te in  and the  average w eight p e r  head i s  1100 

pounds. Each cow produces an average o f  6775 pounds o f 4 .0  m ilk . Table 

VI shows d is p o s i t io n  o f l iv e s to c k  produce

Table V I. L ivestock  Produce D isp o sitio n  and Use

Product
No. o f  
Head

P rod .
Rate

T otal
P rod .

Value o f 
Home use

Sold
Amt. P rice

Cash
Income4# m ilk 14 6775 94,850 $ 177. 90,865 $4.50 a / $ 40892 200# 400# 60.

Eggs- 100 12 doz. 1200 doz. 45. 1050doz. 315Pork 2 200# 400# 60.
P o u ltry 25 31.
TOTAL 373. $ 4404

a /  Milk so ld  and used on the  farm i s  c re d ite d  a t  i t s  n e t  value a t  the  farm . 
Based on a lo c a l  d i s t r i b u to r  p r ic e  o f  4 .9 0 , 40 cen ts  p e r  cwt. was de­
ducted fo r  h a u lin g .

Herd l i f e  fo r  d a iry  s tock  averages 6 p ro duction  y e a r s .  The re p la c e ­

ment r a te  v a r ie s .  A ll rep lacem ents a re  norm ally  p rovided  from home ra is e d  

s to c k . S tock shown over the  re q u ire d  rep lacem ents are  o rd in a r i ly  so ld  i f  

n o t needed. B u ll ca lv es  and those h p ife r s  no t in tended  fo r  rep lacem ent p u r­

poses o r home consumption a re  norm ally so ld  as day-o ld  ca lv es  under the
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p re s e n t budget.

The hog and p o u ltry  e n te r p r is e s  a re  o f a supplem ental n a tu re  and are 

used p r im a r i ly  fo r  home consum ption. E x tra  p ig s  are  so ld  as w eaners.

Roughage consumption o f d a iry  c a t t l e  i s  based on a 105 day p a s tu re  

p e r io d . P a s tu re  i s  considered  as good n a tiv e  dry land  supply ing  app ro x i­

m ately 1200 pounds o f to t a l  d ig e s ta b le  n u tr ie n ts  p e r animal p e r season . 

G rain  i s  fed on the  b a s is  o f  the. r e l a t iv e  p r ic e s  o f  m ilk and g ra in  fo r  the  

1953 p e r io d . The c o n ce n tra te  r a t io n  fo r  the  m ilk ing  s to c k , composed o f 2 /3  

b a r le y  to  l / 3  o a ts  i s  fed  a t  a y e a r ly  r a te  o f  2000 pounds p e r cow. This i s  

equal to  approxim ately  75% t o t a l  d ig e s ta b le  n u t r i e n t s .  D isp o sitio n  o f feed ' 

re so u rce s  i s  budgeted in  Table V II.

Table V II. Annual Feed D isp o sitio n
L ivestock No. Hay Tons B arley  pounds Oats pounds T otal G rain Pounds 

Fed Per Year
Milk Cows 14 51.42 18,667 9,333 28,000
2 y r .  o ld 3 3'. 75 1,000 1,000 2,000
I y r .  o ld 4 4 .0 1,500 1,500 3,000
Calves 6 4 2,800 2,800
Hogs 3 1,698 898 2,569
P o u ltry 100 200 165 365

The annual d i r e c t  expenses o f  the l iv e s to c k  system a re  shown in  Table 

V II I .  Both obso lescence and use d e p re c ia tio n  o f b u ild in g s  i s  charged as a 

d i r e c t  expense to  e n te r p r is e s  making e x c lu s iv e  use o f  b u ild in g  and equ ip ­

m ent.

I n d i r e c t  and Fixed Expense Item s

The m achinery used to  o p e ra te  the  farm i s  l i s t e d  in  ta b le  IX. The 

t o t a l  annual c o s t  o f  ow nership o f the machine i s  expressed  as a percen tage
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Table V II I , D ire c t Expenses o f L ivestock  E n te rp r ise
E n te rp r ise Type Cost P er 

Head a / T otal E n te rp r ise
D airy Cows B u ild ing $ 12 $ 168

Equipment Use 8 112
A r t i f i c i a l  Insem ination 8 112
V e te r in a ry 2 28
E l e c t r i c i t y 3 .50 49
Spray and d is in f e c ta n t 2 .50 35
Washing powder (Soap, e t c , ) 3.00 42 •
M iscellaneous Expenses 2 .00 28

Hogs b / V e te rin a ry 25
B u ild in g  D ep rec ia tio n 5

P o u ltry Mash 4000 pounds @ 2„75 cwt. HO
B u ild in g  D ep rec ia tio n 37

TOTAL $ 751

a /  C ost item s fo r  d a iry  e n te r p r i s e 9 are  sy n th es ized  from K0 Te Wright and 
T0 L0 Hodges b u l l e t i n .  D airy fo r  P r o f i t  in  S o u th easte rn  M ichigan, M ichi­
gan S ta te  C o lleg e , Agr0 Exp0 S ta 0, E a s t Lansing, M ichigan, S p ec ia l B u lle ­
t i n  373, August 1951, and a d ju s te d  to  sample d a ta , 

b /  Hog and p o u ltry  item s a re  d e riv ed  from J c P0 D o l l 's ,  Economic A p p lica tio n  
o f S o il Survey Data in  I r r ig a te d  A reas, Mimeo9 C i r 0 87 , Agr0 Exp0 S ta 0, 
Montana S ta te  C o lleg e , Bozeman, Montana, June 1955, p«, 270

Table IX0 Fixed C osts o f  Power and Machine Item s

Machine S ize  o f 
Machine'

vuo uo u i r Imei; Ctnu Men

Expected 
L ife  Yrs0

;nine item s
Annual Ownership C ost '

New C ost
T o ta l

P ercen t of 
i r i g in a l  c o s t

T rac to r 20 hp $ 2,000 10 y rs . $280.00 14
Plow 2- 16" 230 16 24.38 10.6
Combine
G rain D r i l l IcF ~ 540 18 54.00 10
D isk ( o f f s e t ) 8 ' 600 6 150.00 25
Rod Weeder 12 ' . 225 7 51«30 22.8
S p rin g to o th 20 ' _n 410 12 51.25 12.5
Harrow Spike 30' 300 20 28.00 9 .5
Mower 7 ' 330 • 18 33.00 10
Side D e liv . Rake 8 ' 395 16 41.87 10.6
Manure S preader 70 bu„ 175 18 17.50 10
Wagon 2 Ton 250 14 28.50 11.4
H ydraulic
Farmhand 1,075 14 .122.55 11.4
M isc0 to o ls 350 5 98.00 28
Truck l i  T, 2,000 12 337.50a/ 12.5
Auto (Farm Share) 1,000 10 250.00 14.0
T otal $ 1 ,567 .80a/
a /  Auto and tru ck in c lu d e  fu e l ,  o i l  and r e p a i r s .
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o f the  o r ig in a l  C ost6 These t o t a l  p e rcen tag es  in c lu d e  obsolescence dep re­

c ia t io n ,  i n t e r e s t ,  ta x e s , in su ran ce , and housing . The s t r a ig h t - l i n e  method 

w ith  a 10 p e rc e n t t r a d e - in  v a lue  was used to  determ ine d e p re c ia tio n ,., The 

t o t a l  l i f e  o f each machine used to  determ ine the  d e p re c ia tio n  i s  given in  

th e  th i r d  column. 3 2 /

Table X in c lu d e s  C osts, l i f e  span, annual d e p re c ia tio n  and r e p a ir s  o f 

b u ild in g s  and s t r u c tu r a l  item s n o t a ssigned  as d i r e c t  c o s ts  to  the  s p e c if ic  

e n te r p r i s e s .

(

Table X. Fixed and N o n -a llocab le  Expense o f B uild ings.
and O ther D epreciab le  Real P ro p erty

Item C ost a / L ife Annual D ep rec ia tio n R epairs T o tal
D airy Housing $4000 33 8 I < $— $ __
Granary 1200 M . 36 ' 24 60
Hog House & Equip. 85 19 — — -i.
P o u ltry  House & 

Equipment 740 99 a —
Fence 2034 31 20 51
T otal $67 $44 $111

va /  C ost item s' a d ju s ted  from J .  P. D oll,, og. c i t . ,  p . 32, see a lso  Farm Bud- 
g e t S tandards fo r  I r r ig a te d  Farm ing, U. S. Dept, o f  I n t e r io r ,  Bureau of 

■ R eclam ation, Region 6, B i l l in g s ,  Montana, O ctober 1948, p . 5. 
b /  Assigned as a d i r e c t  expense to  e n te r p r is e  invo lved .

O ther expense item s in c lu d e  ta x e s , and an annual overhead expense 

added to  cover gen era l farm expenses chargeab le  to  the  whole farm. Such 

item s as genera l upkeep of the  farm , farm O rgan ization  dues, farm p ap ers ,

3 2 / P ercen tag es  were de riv ed  from F. C. Fenton, and G. E. F a irb an k s, The 
C ost o f Using Farm M achinery, Kansas S ta te  C o llege , E ng ineering  Exp. 
S t a . ,  B ui. 74, S e p t. 1954, see Table I I I  and IV, pp, 12 to  34,: a lso  
13 to  23.
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3nd te lep h o n e , make up th i s  charg e . I t  was e s tim ated  as f iv e  p e rc en t of 

the  t o t a l  o f  o th e r  n o n -sp e c if ic  c o s ts .  3 3 /

* WAyo-W ,&U.O V UHt=A IMVi I-CULJ. VVavj. C CAfJtSWSe I LeiIlS
Item Amount

Taxes $ 215
Overhead Expense I  130
T o tal ' ' $ 345

The in d i r e c t  and f ix e d  expenses fo r  the  farm a re  summarized in  Table 

XII® I n d i r e c t  expenses in c lu d e  m achinery d e p re c ia tio n  and re p a ir s  l i s t e d  

in  Table IX and overhead expense from Table XI. Fixed expenses inc lude  

ta x e s , d e p re c ia tio n  o f b u ild in g s  and s t r u c tu r e s ,  i n t e r e s t ,  e t c .  n o t l i s t e d  

as " d i r e c t " ,  o r as shown in  Table X.

Table X II. Summaty o f I n d i r e c t  and N on^allocable F ixed Expenses
I n d i r e c t  Expenses Amount •

Annual Ownership C osts ' $ 1568
Overhead Expense 130
T o tal In d i r e c t  Expenses $ 1698

Fixed Expenses Amount
B uild ing  D ep rec ia tio n  and R epairs $ 111
Taxes . 11J 215
T o ta l Fixed Expenses $ 326

Summary of the  Budget

___  Table X III . Budget Summary
R ece ip ts  Amount Expenses Amount
^ro P $ 2806 D ire c t
L ivestock  4863 Crop $ 1036
Home Consumption 373 - L ivestock 751
T otal R ece ip ts  | $ 8042 I n d ir e c t 1698

Fixed 326
T o ta l Expenses 3811
Net Farm Income $ 4231

3 3 / W right and Hodge, ojd. c i t . ,  p . 52.



Net farm income i s  c a lc u la te d  by s u b tra c tin g  the  t o t a l  expense from 

the  t o t a l  income. Thus i t  re p re se n ts  the  re tu rn  to  the  farm er fo r  use of 

re so u rce s  he owns: h is  la b o r , and management, to g e th e r  w ith  i n t e r e s t  on 

h is  e q u ity  in  in v estm en t, 3 4 /

This model i s  p re sen te d  to  re p re se n t the  most predom inant type of 

farm of the  reg io n  on which Grade A Milk i s  produced. I t  w il l  be used to  

t e s t  th e  p o s s i b i l i t i e s  o f p ro d u c tio n  response to  m ilk p r ic e  changes. The 

n ex t s te p  i s  to  develop and t e s t  the  a l te r n a t iv e s  by which the  farm er may 

respond .

3 4 / J .  P . 'D oll. op. c i t . , p . 33.
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PART I I I

EMPERICAL INVESTIGATION 

Com binations to  Meet P r ic e  V a ria tio n

The le n g th  o f tim e n ecessa ry  to  vary  ( l )  p roduction  from a given 

s iz e  o f h e rd , (2 ) s iz e  of h e rd , (3 ) s c a le  o f o p e ra tio n , e t c . , may be only 

a few weeks o r may extend in to  p e rio d s  o f y e a rs . I t  depends on the  e x i s t ­

in g  re so u rce  commitments ( e . g . , degree o f s p e c ia l iz a t io n )  and l im i ta t io n a l  

f a c to r s .  A d ry lo t  d a iry  o p e ra tio n  w ith  purchased re so u rce s  w ill  respond, 

in  g e n e ra l, more r e a d i ly  than  w ill  a farm which combines crop e n te r p r is e s  

and l iv e s to c k . With l im ite d  amounts of c a p i ta l  and o th e r  re so u rce s  a v a i l ­

a b le , com petition  a r is e s  in  the  a l lo c a t io n  of a v a ila b le  "bund les” of 

re so u rc e s .

As e n te r p r is e s  a re  added, say feed  p ro d u c tio n , to  the  s in g le  e n te r ­

p r is e  d a iry  o p e ra tio n  a whole new s e r ie s  of in p u t-o u tp u t r e la t io n s h ip s  and 

s u b s t i tu t io n  re la t io n s h ip s  must be co n sid e red . The q u estio n  of optima must 

now in c lu d e  n o t only optimum le v e l o f feed in g  fo r  l iv e s to c k  b u t a lso  must 

a d ju s t  the  feed  base to  the  l iv e s to c k  and v ic e  v e rs a . In  term s of the  bud­

g e t c o n s tru c tio n  a crop system must be added to  a l iv e s to c k  system , adding 

an a rra y  o f d i r e c t  and in d i r e c t  expenses. In  the  reglm  of management, as 

crop e n te r p r is e s  a re  added to  l iv e s to c k , the  number o f a l te r n a t iv e s  to  meet 

p r ic e  v a r i a b i l i t y  are  in c re a se d . The p o s s ib i l i ty  o f adding supplem ental 

e n te r p r is e s  becomes im p o rtan t as crop e n te r p r is e s  a re  added, whereas w ith  

h ig h ly  s p e c ia liz e d  d a iry  u n i ts  the  a l te r n a t iv e s  are  .,largely o f a - f in a n c ia l  

n a tu re . When a system  combining both crop and l iv e s to c k  e n te r p r is e s  (such



as the  th e o r e t ic a l  model used) i s  p re sen te d , the  budget becomes in c re a s in g ly  

awkward in  t e s t in g  th e  number of a l te r n a t iv e s  a v a ila b le . Although a d iv e r ­

s i f i e d  type o f o p e ra tio n  i s  g e n e ra lly  a c c re d ite d  as being  more f le x ib le ,  to: 

meet p r ic e  v a r i a b i l i t y ,  com petition  in  the  use o f lan d , la b o r , c a p i ta l  and 

management re so u rce s  a v a ila b le  n e c e s s a r i ly  l im i t  the  range of ch o ice . As 

more and more re so u rce s  a re  committed the  r e s u l t in g  r e s t r a i n t s  tend  to  r e ­

duce f l e x i b i l i t y .

Time P erio d  Involved

In  th i s  s tu d y , only  two tim e p e rio d s  w ill  be co n sid e red . The f i r s t ,  

o f te n  r e f e r r e d  to  as the  in t r a - y e a r  o r p o s t p la n tin g  p e rio d , w il l  co n sid e r 

only  th ose  ad justm en ts which a re  p o s s ib le  du rin g  the  y e a r - a f te r  p roduction  

p lan s  are  made. The' second p e rio d  w il l  be concerned w ith  y e a r to  y ear ad­

ju s tm e n ts . During th i s  p e rio d  a l l  e n te r p r is e s  a re  considered  v a r ia b le  o r 

su b je c t to  change w ith in  c e r ta in  l im i t s ,  as w ill  be s p e c if ie d  l a t e r .

Major A lte rn a tiv e s  o f the  In t r a - y e a r  P eriod

The f i r s t  a n a ly s is  w il l  be made to  in d ic a te  the  p o s s i b i l i t i e s  of a 

w ith in  y ear re sp o n se . The p e rio d  under c o n s tru c tio n  i s  so s h o r t  as to  in ­

clude p o s s i b i l i t i e s  o f s h i f t in g  crop ac re s  and as d a ta  a re  n o t a v a ila b le  in  

t h i s  a rea  to  p e rm it th e  c o n s tru c tio n  o f r e a l i s t i c  p o s t-p la n tin g  p roduction  

fu n c tio n  fo r  c ro p s . As such the  crop fu n c tio n s  w ill  be assumed as given 

w ith in  the  scope o f t h i s  a n a ly s is .  The p o s s ib i l i t y ,  however, e x is t s  th a t  

given d a ta  n ecessa ry  to  conduct a study  o f t h i s  type and w ith  a s u f f ic ie n t  

magnitude o f p r ic e  change, im portan t in d ic a t io n s  of farm er response might

- 36 -

be shown<
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In  c o n s tru c tin g  a p ro d u c tio n  fu n c tio n  fo r  l iv e s to c k , an immediate o r 

in t r a - y e a r  response i s  p o s s ib le ,  due la rg e ly  to  the  emphasis on d i r e c t  o r 

v a r ia b le  re so u rce s  made p o s s ib le  by the  e l a s t i c  response o f m ilk o u tpu t to  

changes in  feed  com position , r a te  o f feed in g , e t c .  P o s s i b i l i t i e s  of an 

alm ost immediate response o f m ilk p ro d u c tio n  to  p r ic e  changes e x is t s  whereas 

in  the  case of crops w ith  the  crop a lread y  in  the  ground th e re  i s  l i t t l e  o r 

no chance to  in c re a se  th e  p ro d u c t w ith in  the  p roduction  p e rio d .

In t r a - y e a r  A djustm ents o f Milk P roduction

Milk p ro d u c tio n , as a fu n c tio n  of feed  in p u t, can vary  over a f a i r l y  

wide range d u rin g  a given la c t a t io n  p e rio d . Optima in c lu d e , ( l )  the  o p t i ­

mum com bination of feed  components to  produce a given p roduct to  minimize 

c o s t  and (2 ) th e  d i f f e r e n t  le v e ls  o f o u tp u t made p o s s ib le  by successiv e  

app lications of the  feed  in p u t (o f given com position) and the  most p r o f i ta b le  

le v e l  a t  which to  produce.

In  the  f i r s t  in s ta n c e , re sea rc h  s tu d ie s  in d ic a te  th a t  a co n sid e rab le  

range o f s u b s t i tu t io n  e x i s t s  n o t only  between two g ra in s  bu t between hay and 

g ra in , and g ra in  and p a s tu re . 3 5 / In  t h i s  case the optimum d r p o in t o f c o s t 

m in im ization  occurs where th e  m arginal r a te  o f s u b s t i tu t io n  of one feed  com­

ponent fo r  a n o th e r, as determ ined by th e  r a t i o  o f the  m arginal p roducts i s  

equated  to  the  in v e rse  p r ic e  r a t i o  o f the  two fe e d sg

mppx1/ mppx2 o px2/ px1

215/ E . 0 . Heady, ojo. c i t . , c h ap te rs  5 and 9. For s p e c if ic  re fe re n ce  to  p a s ­
tu re  and g ra in  s u b s t i tu t io n  p o s s i b i l i t i e s  as d a iry  fe e d .se e  a lso  S.
Stan g e lan d , Inpu t-O u tpu t R e la tio n sh ip s  in  (con tinued  on nex t page)
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This r e la t io n s h ip  i s  of im portance in  study ing  response to  v a r ia t io n  

in  r e l a t iv e  p r ic e s  o f the  feed  components. However, assuming a given r a t io n  

in  t h i s  s tu d y , th e  p r ic e  o f th e  feed aggregate  only i s  co n sid ered . With 

t h i s  assum ption, th e  p r in c ip a l  a l te r n a t iv e  appears to  be the  le v e l of g ra in  

which should be fed  to  determ ine the  optimum le v e l o f p ro d u c tio n  under pos­

s ib le  p r ic e  changes.

In p u t-O u tpu t R e la tio n sh ip s  in  Milk P roduction

In  t h i s  a n a ly s is  m ilk o u tp u t i s  regarded  as a d i r e c t  r e s u l t  of g ra in  

in p u t w ith  o th e r  v a r ia b le s  o f p ro d u c tio n  h e ld  c o n sta n t under an assum ed.level 

o f management. The d eriv ed  p roduct curve w ill  vary  depending on what le v e l 

o th e r  v a r ia b le s  a re  assumed f ix e d . Most o f  the  s tu d ie s  o f re c e n t y ears  show 

anim al p ro d u c tio n  fu n c tio n s  su b je c t to  d im in ish in g  m arginal p h y s ica l p ro ­

d u c t iv i ty ,  as anim als a re  fed  to  h e a v ie r  le v e l s .  In  the  study of E. Jensen 

p re v io u s ly  ..in d ica ted , i t  i s  c le a r ly  shown th a t  the  law o f d im in ish in g  p h y s i­

c a l o u tp u t a p p lie s  to  m ilk p ro d u c tio n . In  t h i s  study m ilk p ro duction  in ­

creased  w ith  every  in c re a se  in  g ra in  a llow ance, b u t a t  a d ecreasin g  r a t e .  3 6 / 

A fu n c tio n a l r e la t io n s h ip  o f th e  type Y = f  ( X ^ / X g . a p p e a r s  w ith each 

le v e l  o f o u tp u t, Y re p re se n tin g  the  expected  response to  th e  given le v e l of ' 

a p p lic a t io n  of th e  v a r ia b le  f a c to r  X1. ' 'v

By ad ap tin g  the  average p ro d u c tiv i ty  p e r cow of the  area  under co n sid ­

e ra t io n  (a s  d e riv ed  from the  sample d a ta ) to  the  p re v io u s ly  m entioned study ,

(fo o tn o te  from p reced in g  pages concluded) L ivestock  P ro d u c tio n , Agr. Exp.
S t a . ,  South Dakota S ta te  C ollege and Bureau of R eclam ation, U.S. Dept, 
o f I n t e r i o r  co o p e ra tin g . Ag. Econ. Pamphlet 38, J a n . ,  1952, pp. 7-14 .

3 6 / Jen sen , ojd. c i t . , p . 86.
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th e  method used to  d e riv e  the  in p u t-o u tp u t r e la t io n s h ip s  shown in  Table XIV 

was to  employ the  Spillm an p ro d u c tio n  fu n c tio n  o f the  type Y = m-'arx. The 

eq u a tio n  as suggested  by the  Jensen  study  i s  in d ic a t iv e  o f the  type o f r e ­

sponse expected  on a l f a l f a  hay fed f r e e ly  du ring  the  o f f  p a s tu re  season . 

S ince the  c o e f f ic ie n ts  o f the  eq uation  were n o t given by Jensen , the  ”r"

Teable XIV. [n pu t-ou tpu - R e la tio n sh ip s  o f  Milk Production
X 1-30 

Levels of 
feed ing

T o ta l lb s .  
g ra in  fed

rX
( r  = .945)

arx
(a  = 2575 

l b s )
(m = 7505.69 

lb s )
( lb s .  of m ilk added 
p e r added pound of 

g ra in  MPPx)
0 0 0 4855.60  '
I 100 .9450 2433.38 5172.31
2 200 .8930 2299.48 5306.21 1 . 3390'
3 300 .8439 2173.04 5432.65 1.2644
4 400 .7975 2053.56 5552.13 1.1948
5 500 .7536 1940.52 5665.17 1.1304
6 600 .7122 1833.92 5771.77 1.0660
7 700 .6730 1732.98 5872.71 I .0094
8 800 .6360 1637.70 5967.99 .9528
9 900 .6010 1547.58 6058.11 .9012

10 1000 .5679 1462.35 6143.34 .8523
11 1100 .5367 1382.00 6223.69 .8035
12 1200 .5072 1306.04 6299.65 .7596
l3 1300 .4793 1234.20 6371.49 .7184
14 1400 .4529. 1166.22 6439.47 .6798
15 1500 .4280 1102.10 6503.59 .6412
16 1600 .4045 1041.59 6564.10 .6051
17 1700 .3823 984.42 6621.27 .5717
18 1800 .3613 930.35 6675.34 .5407
19 1900 .3414 879.11 6726.58 .5124
20 2000 .3226 830.69 6775.00 .4842
21 2100 .3049 785.12 6820.57 . 4557
22 2200 .2881 741.86 6863.83 .4326
23 2-300 . 2723 701.17 6904.52 .4069
24 2400 .2573 662.55 6943.14 . 3862
25 2500 .2431 625.98 6979.71 . 3657
26 2600 .2297 591.48 • 7014.21 . 3450
27 2700 .2171 559.03 7046.66 . 3245
28 2800 .2052 528.39 7077.30 .3064
29 2900 .1939 499.29 7106.40 _ .2910
30 3000 .1832 471.74 7133.95 .2755
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v a lu e  o f .945 ( r e p re s e n tin g  a c o n s ta n t r a t i o  o f the  m arginal p ro d u c ts ) was 

computed from Table 21 of Jen se n ’ s s tu d y . 3 7 /

The c o e f f ic ie n t  "m", equal to  7506 pounds, re p re se n ts  the  maximum 

o u tp u t to  be o b ta in ed  from the  fix ed  te c h n ic a l u n i t  (one cow). The sample 

average o f 6775 pounds in d ic a te s  a low c a p a c ity  d a iry  animal as defined  by 

Jen sen . 3 8 / The "a" v a lu e , equal to  2575 pounds o f m ilk , in d ic a te s  the  maxi­

mum o u tp u t to  be added by an increm ent o f the  p a r t i c u la r  v a r ia b le  f a c to r  

under c o n s id e ra tio n . T his re p re se n ts  the  type of response expected assuming 

f re e  feed in g  of h igh  q u a l i ty  a l f a l f a  hay. Table XIV, shows the  com putations 

used in  d e r iv in g  an e s tim a tio n  of th e  expected  to t a l  and m arginal response 

p e r 100 pounds o f g ra in  fed . "X" v a lu es  o f I to  30 re p re se n t 30 le v e ls  of 

feed in g .

The m ilk p ro d u c tio n  fu n c tio n  d e riv ed  from the  above c h a r t  i s  shown 

in  F igure  6 . The co rrespond ing  m arginal p ro d u c tiv ity  curve i s  shown d i r e c t ly  

below the  t o t a l  p ro d u c t cu rve .

M ajor c r i t ic i s m s  of the  use o f t h i s  type of fu n c tio n  ares ( l ) i n i t i a l  

in c re a s in g  re tu rn s  a re  n o t shown, .and (2 ) by n a tu re  of the  upper l im i t  of 

p ro d u c tio n  assumed, a d ec rea sin g  t o t a l  p ro d u c t cannot be shown. For th i s  

s tu d y , th e se  segments of the  TPP curve a re  n o t o f concern s in ce  in  the  

a n a ly s is  the  econom ically  re le v a n t  area  f a l l 's  between maximum average p h y s i­

c a l p ro d u c t and maximum t o t a l  p h y s ica l p ro d u c t. I t  i s  tru e  th a t  when p r ic e  

v a r ia t io n  i s  in tro d u ce d , as the  p r ic e  o f the  v a r ia b le  f a c to r  approaches zero ,

3 7 / Jen sen , op. c i t . , p . 68=

38/  Jen sen , op. c i t . , F ig . 4, p . 42.
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the  tendency i s  toward m axim iaztion 

o f the  TPP, and as the  p r ic e  o f the 

f ix e d  fa c to r  approaches z e ro , the  

tendency i s  to  maximize APP„ How­

e v e r , such extrem es in  p ric e  v a r ia ­

t io n  w il l  not be approached in  th i s  

a n a ly s is .  Only th a t  p o rtio n  o f the  

t o t a l  p roduct curve desig n a ted  by 

the  heavy s o lid  l in e  i s  considered  

re le v a n t .

Given the  in p u t-o u tp u t r e l a ­

t io n s h ip s  shown above, the next 

q u estio n  i s  one o f choosing the  

amount of the  v a r ia b le  f a c to r  to  be 

used to  maximize income n e t o f g ra in  

feed  c o s t .

To determ ine g ra in  feed ing  le v e ls  va lue  re la t io n s h ip s  must again  be 

in tro d u ce d . Assuming a p r ic e  fo r  m ilk , th e se  optima are d e riv ed  by conver­

s io n  o f th e  p h y s ica l fu n c tio n  in to  value term s by m u lt ip l ic a t io n  of the  mar­

g in a l p h y s ica l p roduct a t  d i f f e r e n t  le v e ls  o f feed ing  by the  m ilk p r ic e  and 

eq u a tin g  t h i s  v a lue  o f m arginal p roduct w ith  the  p r ic e  o f the  g ra in  in p u t. 

G rap h ica lly  t h i s  i s  e q u iv a le n t to  f in d in g  a tan g en t to  th e  slope o f the  t o t a l  

p roduct curve equal to  the  r a t i o  o f feed p r ic e  to  m ilk p r ic e .  Following th i s  

method, the  value  o f m arginal p roduct i s  shown in  Table XV fo r  each le v e l o f 

feed ing  a t  s e le c te d  m ilk p r ic e s  rang ing  from 33.3  p e rcen t h ig h e r to  44 .4  p e r­

cen t lower than  the  1953 le v e l  assumed in  the  sy n th e tic  model.

</>

I
(£

• HS

G rain (Thousand of Pounds)

F igure 6 . T o tal and M arginal 
Product Curves.



Table XV. Value o f M arginal P roduct w ith  Milk P r ic e s  a t  $2.00 to  $6,00 p e r cwt.

cwt of 
g ra in MPPx 2.00 2.25 2 .50

3.34
2.75 3.00 3.25 3.50 3.75 4 .00 4 .25

5.69
4 .50
6 .03

4 .75 5 .00 5.25 5.50 5.75 6 .OC2 1.3390 2.68 3.01 3.68 4.02 4.35 4 .60 5.02 5.36 6.36 6 .70 7.03 7.36 7.70 8.02.3 1.2644 2.53 2 .84 3.16 3.48 3.79 4.11 4.43 4 .74 5.06 5.37 5.69 6.01 6 .32 6.64 6.95 7.27 7.594 1.1948 2.89 2.69 2.99 3.29 3.58 3.88 4.18 4.48 4.78 5.08 5.38 5.68 5.97 6.27 6.57 6.87 7.175 1.1304 2.26 2.54 2 .83 3.11 3.39 3.67 3.96 4 .24 4.52 4 .80 5.09 5 .37 5 .65 5.93 6.22 6.50 6.7E6 1.0660 2.13 2.40 2.67 2.93 3.20 3.46 3.73 4 .00 4.26 4.53 4 .80 5.06 5.33 5.60 5.86 6.13 6.4C7 I .0094 2.02 2.27 2 .52 2.77 3.03 3.28 3.53 3.79 4.04 4.29 4 .54 4.79 5.05 5.30 5.55 5.80 6.068 .9528 1.91 2.14 2.38 2.62 2.86 3.10 3.33 3.57 3.81 4 .05 4.28 4.53 4.76 5.00 5 .24 5.48 5.729 .9012 1.80 2.02 2.25 2.47 2.70 2 .93 3.15 3.38 3.60 3.83 4.06 4.28 4.51 4 .73 4.96 5.18 5.4110 .8523 I . VU 1.92 2.13 2.34 2.55 2.76 2.98 3 .20 3.41 3.62 3.84 4.05 4.26 4.47 4.69 4.90 5.1111 .8035 1.61 1.81 2.01 2.21 2.41 2.61 2.81 3.01 3.21 3.41 3.62 3.82 4 .02 4 .22 4.42 4.62 4.8212 .7596 1.52 1.71 1.90 2.09 2.28 2.47 2.66 2 .85 3.04 3.23 3.42 3.61 3.80 3.99 4.18 4.37 4.5613 .7184 1.44 1.62 1.80 1.98 2.16 2 .33 2.51 2.69 2.87 3.05 3.23 3.41 3.59 3.77 3.95 4.13 4.3114 .6798 1.36 1.53 1.70 1.87 2 .04 2.21 2.38 2.55 2.72 2.89 3.06 3.23 3.40 3.57 3.74 3.91 4 .OE-15 .6412 I e 28 1.44 1.60 1.76 1.92 .2 .08 2 .24 2 .40 2.56 2.73 2:89 3.05 3.21 3.37 3.53 3.69 3.8516 .6051 1.21 1.36 1.51 1.66 1.82 1.97 2 .12 2.27 2 .42 2.57 2.72 2.87 3.03 3.18 3.33 3.48 3.6217 .5717 1.14 1.29 1.43 1.57 1.71 1.86 2 .00 2 .14 2.29 2.43 2.57 2 .72 2.86 3.00 3.14 3.29 3.4218 .5407 1.08 1.22 1.35 1.49 1.62 1.75 1.89 2.03 2.16 2 . 30. 2,43 2.57 2.70 2 .84 2.97 3.11 3.2419 .5124 I o 02 1.15 I e 28 1.41 1.54 1.66 1.79 1 .92 2.05 2.18 2.31 2 .43 2.56 2.69 2.82 2.95 3.0720 .4842 .97 1.09 1.21 Sr—
I 1.45 1.59 1.71 1.83 1.95 2.06 2.18 2 .32 2.44 2.56 2.69 2.78 2.9121 .4557 o91 1.03 1.14 1.25 1.37 1.48 1.59 1.71 1.82 1.93 2.05 2.16 2.27 2.39 2.50 2.61 2.7222 .4326 .87 .97 1.08 1.19 1.30 1.41 1.51 1.62 1.73 1.84 1.95 2.05 2.16 2.27 2.38 2.49 2.6C23 .4069 .81 .92 1.02 1.12 1.22 1.32 1.42 1.53 1.62 1.73 1.83 1;93 2.03 2.14 2.24 2.34 2.4424 .3862 o77 .87 .97 1.06 1.16 1.26 1.35 1.45 1.54 1.64 1.74 1.83 1.93 2.03 2.12 2.20 2.32, 25 - .3657 .73 .82 .91 1.01 1.10 1.19 1.28 1.37 1.46 -1.55 1.65 1.74 1.83 I .92 2.01 2.10 2.1926 .3450 .69 .78 .86 .95 1.04 1.12 1.21 1.29 1.38 1.47 1.55 1.64 1.73 1,81 1.90 1.98 2.0727 .3245 .65 .73 ■ .81 .89 .97 1.05 1.14 1 .22 1.30 1.38 1.46 1.54 1.67 I .76 1.84 1.92 l.g=28 .3064 .61 .69 .77 .84 .92 1.00 1.07 1.15 1.23 1.30 1.38 1.46 1.53 I ,61 1.68 1.76 1.8429 .2910 .58 .65 .73 .80 .87 .95 1.02 1.09 1.16 1.24 1.31 1.38 1.46 1.53 1.60 1.67 1.7430 o 2755 .55 .62 .69 .76 .83 .90 .96 1 .03 1.10 1.17 1.24 1.31 1.38 1.45 I . .52 1.58 1.65

I

M
I
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Table XVIo Optimum Feeding Level of 
th e  given g ra in  r a t io n  in  pounds of 
g ra in  p e r cow p e r y e a r . __________

P r ic e  G rain ($ /cw t)
P rice
Milk
cwt. 1.68 1.89 2.10 2.31 2 .52
200 1000 800 600 400 300
^ 5 1200 1000 800 600 500
250 1400 1200 1100 800 700
275 1500 1300 1200 1000 800
300 1700 1500 1300 1100 1000
325 1800 1600 1400 1300 1100
350 2000 1800 1600 1400 1200
375 2100 1900 1700 1500 1400
400 . 2200 2000 1800 .160.0 .,1500
425 2300 2100 “1900 1700 1600
450 2400 2200 2000: 1900 ■ 1700
475 2500 2300 .2100 2000 ,1800
500 2600 .2400 2200 2000 1900
525 2700 2500 2300 2100 .2000
550 2800 2600 2400 2200 ,2000
575 2800 2700 2500 2300 2100
600 2900 2700 2500 2400 2200

To determ ine the  le v e l a t  

which to  feed  g ra in  a t  any one o f 

th e  m ilk p r ic e s  shown in  Table XV, 

th e  optimum as p re v io u s ly  mentioned 

i s  to  equate the  value  of the  mar­

g in a l p roduct to  the  p r ic e  of the  

p r ic e  of the  g ra in  r a t io n .  Table 

XVI i l l u s t r a t e s  th e  derived  optimum 

le v e l  of feed in g  w ith  m ilk p r ic e s  

between $2,00 to  $6.00 p e r hundred 

w eight and feed p r ic e s  10 and 20 p e r ­

cen t lower and h ig h e r than  the  1953 

com posite p r ic e  of the  assumed r a t io n .

Supply E stim a tes  With Inpu t-O u tpu t Data

With g ra in  as the  only v a r ia b le  in p u t under the  assum ptions made, the  

supply response o f m ilk p ro d u c tio n  to  p r ic e  changes can be d e riv e d . F igure  

7 i l l u s t r a t e s  g ra p h ic a lly  the  n a tu re  of t h i s  supply cu rve . G rain p r ic e s  

a re  h e ld  c o n s ta n t a t  $2 .10 . Milk p r ic e s  v a ry  from $2.00 to  $6.00 p e r hund­

red  w eigh t.

SS, re p re se n ts  the  p ro d uction  o r supply response p e rm iss ib le  w ith 

re s p e c t to  the  given g ra in  r a t io n .  However, i t  should be p o in ted  ou t again  

th a t  t h i s  i s  n o t n e c e s s a r i ly  the  way the  farm er would respond to  p r ic e  changes 

o f t h i s  m agnitude based on th e  assumed in p u t-o u tp u t r e la t io n s h ip s .  R ather 

i t  shows the  p o s s ib i l i t y  o f response which might be produced.
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cw t. o f Milk
F igure 7 . Optimum m ilk p r ic e  supply 

response w ith  re s p e c t to  a 
given g ra in  r a t io n .

Over a f i n i t e  range of the 

supply fu n c tio n , l e t  the average 

e l a s t i c i t y ,  Es , be given by 

F _ q2 - Qi Ag t  Pi where -
s " q2 + ~ P2 -  P1

m ilk , measured in  pounds per cow 

p e r y e a r , p^ .  p r ic e  p e r hundred 

w eight of m ilk . Then, between s e le c ­

ted  milk p r ic e s ,  the  average e la s ­

t i c i t i e s  are  shown in  Table XVII.

Table XVII. E stim a tes  of Average E l a s t i c i t i e s  Between S e le c ted  P rice  Levels
P r ic e  I P rice  2 Q uan tity  I Q uan tity  2 E l a s t i c i t y  of Supply
$ 2.00 $ 3.00 5772 6371 “ E'ls = .25

3.00 4.00 6371 6675 t 2s = .16
4 .00 5.00 6675 6864 ^3s -  .13
5 .00 6.00 6864 6980 t 4s -  .08

Expected Farmer Response to  the  Feeding A lte rn a tiv e

Given the  range of p r ic e  changes shown in  Table XV, milk ou tpu t may 

be v a rie d  o p tim a lly  over a range o f 1208 pounds. As a p o in t of d ep artu re  

the  budget makes use of the  le v e l of feed ing  in d ic a te d  as most p r o f i ta b le  

under g ra in  a t  $2 .10 cwt. From the  m ilk o u tp u t thus y ie ld e d , o u tp u t may be 

v a rie d  1003 pounds to  meet the  maximum assumed p r ic e  d ecrease  o r ra is e d  205 

pounds to  meet the  maximum assumed p r ic e  in c re a s e . To use th ese  r e l a t io n ­

sh ip s  to  e s tim a te  a c tu a l farm er response i t  would be necessa ry  to  assume 

th a t  the  o p e ra to r  i s  aware of the  e x is t in g  r e la t io n s h ip s .
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C onsidering  the  p o s t-p la n tin g  p e rio d  o r w ith in  y ear p r ic e  changes, 

the  problem of how th e  farm er i s  l ik e ly  to  respond (as w ell as how he can 

respond) should be co n sid e red , 3 9 / Given a p r ic e  change o f s u f f i c i e n t  mag­

n itu d e  to  i n t e r e s t  the  farm er in  the  p o s s ib i l i t y  of in c re a s in g  h is  ou tp u t 

in  s p i te  of the  u n c e r ta in ty  o f th e  d u ra tio n  o f the  change, the  fo llow ing  

q u estio n s  should be answ eredg ( l ) how much does i t  pay the  farm er to  feed 

th e  given herd  a t  th e  in d ic a te d  optimum to  meet the  p r ic e  change, and (2 ) i s  

t h i s  s u f f i c i e n t  inducem ent to  c a l l  f o r th  the  e x tra  la b o r  and management r e ­

q u ired  to  meet the  change? To determ ine the  p o ss ib le  income p e r cow, assum­

in g  a d d itio n a l g ra in , above and below budget req u irem en ts , i s  bought and 

so ld  a t  $2 .10 p e r hundred w eigh t.and  a t t r ib u te d  to  the  te c h n ic a l u n i t  under 

c o n s id e ra tio n , Table XVIII i s  p re sen te d . 4 0 /

Table XJX i s  p re sen te d  to  determ ine the  p r o f i t a b i l i t y  of a d ju s t in g  

o p tim a lly  to  changes in  m ilk p r ic e .  The optimum income from m ilk and feed 

expected  a t  the  v a rio u s  m ilk p r ic e s  is- shown in  Table XVIII. Income (from 

m ilk a lo n e , s in ce  no feed i s  bought o r  so ld ) a t  the  assumed feed ing  le v e l 

o f pounds of g ra in  p e r cow p e r y ear i s  shown, fo r  v a rio u s  m ilk p r ic e s ,  in  

column 3 o f Table XIX. This assumes, th e n , no ad justm ent w hatever, in  feed­

in g  le v e l ,  in  response to  a change in  m ilk p r ic e .  Column. 4 shows the  d i f - '  

fe re n c e , p e r cow, o f optimum income and th e  income r e s u l t in g  from f a i lu r e  to  

a d ju s t  o p tim a lly . The l a s t  column shows th e  same th in g  on a herd b a s is .

3 9 / The p re v io u s ly  mentioned s tu d ie s  by Jen sen , e t  a l j  A llen , Hole and Mig- 
h e l l j  and Johnson, T re tsv e n ,.E z e k ie l and W ells; a l l  in d ic a te  th i s  as a 
m ajor a l te r n a t iv e  o f s h o r t  term  re sp o n se . However, assuming d i f f e r e n t  
environm ental co n d itio n s  as w ell as d i f f e r e n t  in p u t-o u tp u t r e la t io n s h ip s ,  
a t e s t  should be made.

4 0 / The term  te c h n ic a l uni-t r e f e r s  to  a s in g le ,  fix ed  u n i t  in  p ro d u c tio n  fo r  
which o u tp u t and re tu rn s  may be c a lc u la te d , ( e . g . , one cow, one a c re ) .



-  4 6  -

Tal3le XVIII. Income 3Sr Cow + Value o f A dd itio n a l Feed Required
P ric e  

o f milk
T o ta l G rain 

P er Cow,
Feed
Sold

Feed
Bought

Value o f Addi­
t io n a l  Feed

Value of 
Milk Prod.

Milk Income t  
value o f feed 
so ld  o r bought

$2.00 600 1400 + 29.40 ' 115.44 144.84
2.50 1100 900 4 18.90 155.60 174.50
3.00 1300 700 4 14.70 191.13 205.83
3.50 1600 400 4 8 .40 229.74 ' 238.14
4 .00 1800 200 t  4 .20 267.00 271.20
4 .50 2000 0 0 0 304.50 304.88
5 .00 2200 200 -  4 .20 343.20 339.00
5 .50 2400 400 -  8 .40 381.87 373.47
6.00 2500 500 -  10.50 418.80 408.30

Table XIX. A d d itio n a l herd  income a t  optimum feed in g  le v e l s .
P r ic e  

o f Milk
Net Income of 

Table XVIII
Income w ith 

feed  a t  
2000 pounds

A d d itiona l 
Income p e r 

Cow a t  optimum

A dditiona l 
Income 

14-cow herd
$2.00 $ 144.84 $ 135.50 $ 9 .34 $ 130.76

2.50 174.50 169.38 5 .12 71.68
3.00 205.83 203.25 2.58 36.12
3.50 238.14 237.12 1.02 12.28
4 .00 ~ 271.20 , 271.00 a

2 .80
4 .50 304.88 304.88 .00 OO

5 ,00 339.00 337.75 1.25 17.50
5 .50 373.47 371.52 • 1.95 27.30
6 ,00 408.30 406.50 1.80 25.20

With a p r ic e  in c re a se  o f $1.00 p e r hundred pounds o f m ilk , a p o s s ib le  

in c re a se  in  income of $1.95 p e r y ear p e r cow would p rov ide l i t t l e  induce­

ment to  s h i f t  f a c to r s  o f p ro d u c tio n  to  meet th e  change. This may be an 

im p o rtan t f a c to r  in  e x p la in in g  the  f a i lu r e  shown by farm ers o f the  area  to  

respond r e a d i ly  to  th e  p r ic e  changes ap p lied  fo r  the  purpose of c o n tro l l in g  

m ilk o u tp u t. However, i t  should be p o in ted  ou t th a t  i f  the  farm er were n o t 

faced  w ith  th e  a l te r n a t iv e  o f buying o r s e l l in g  a d d itio n a l g ra in  b u t could 

r e a d ju s t  h is  supply  on hand, t h i s  type o f response would perhaps be more
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s ig n i f i c a n t .  A l /

I t  should be p o in ted  o u t, however, th a t  the  b a s ic  a n a ly s is  of the 

s tudy  i s  d e riv ed  from a s y n th e tic  model. This model i s  d e riv ed  w ith  the 

a id  o f sample d a ta  to  re p re se n t a predom inant type o f farm in  a c e r ta in  

geographic a re a . As such the  farm re p re se n ts  no t only the  average p roducers 

of the  area  bu t the  high and low producers a ls o . With this., in  mind i t  can 

be p o in ted  ou t th a t  even a sm all p o s s ib i l i t y  fo r  response would be se ized  

upon by some of the  p roducers  in  the  a re a , w hile ''o thers  would remain alm ost 

in a c t iv e  under any reaso n ab le  p r ic e  changes. Also the  expected response of 

the  m ilk p ro d u c tio n  to  le v e ls  of feed in g  would vary  w idely as the  c ap a c ity  

o f cows in c re a se d , improved m anagerial techn iques were in tro d u ced , e tc .  I t  

should be kep t in  mind th a t  the  assum ptions o f a m ilk p ro duction  fu n c tio n  

and a c a p a c ity  r a t in g  o f cows are  based upon experim ental r e s u l t s  a d ju s ted  

to  the  sample d a ta . The p o s s ib i l i t y  e x i s t s  th a t ,  due to  a lack  o f in f o r ­

m ation , the  seem ingly low c a p a c ity  p e r cow may be due to  a lack  of manager­

i a l  a b i l i t y  and i n i t i a t i v e  on the  p a r t  of the  farm ers r a th e r  than  the in h e r ­

e n t q u a l i t i e s  o f the  an im als.

O ther A lte rn a tiv e s  o f the  In t r a - y e a r  P eriod  4 2 /

Looking back to  the  o r ig in a l  budget, ano ther s h o r t  term  a l te r n a t iv e  

o f in c re a s in g  p ro d u c tio n  to  meet a p r ic e  r i s e  appears . T his i s  an in c re a se

4 l /  This m ight be a t t r ib u te d  to  ( l )  the p e r f e c t  m arket assumed may no t
e x i s t  th u s  b rin g  e r r o r  in to  the  p r ic in g  o f the  v a r ia b le  in p u t, and (2 ) 
w ith  p r ic e  changes of the  n a tu re  d iscu ssed , the  r e l a t iv e  p r o f i t a b i l i t y  
o f a l t e r n a t iv e  e n te r p r is e s  would f lu c tu a te  g iv ing  a p o s s ib i l i t y  o f 
s h i f t in g  feed  re so u rce s  in  and ou t o f th e  supplem ental hog, p o u ltry , 
c a l f  and h e i f e r  e n te r p r i s e s .  This would (con tinued  on n ex t page)
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in  herd s iz e .  Given a p r ic e  change la rg e  enough to  m o tiv a te , a change in  

o u tp u t could r e a d i ly  take p lace  w ith in  a s h o r t  p e rio d  o f tim e by the  ad d i­

t io n  o f more an im als . The p o s s ib i l i t y  of in c re a s in g  herd  s iz e  in  face  o f 

sh o rt- te rm  p r ic e  c e r ta in ty  would be to  in c re a se  the  given herd  by buying a 

a d d itio n a l anim als o r changing the  e x is t in g  c u ll in g  p ra c t ic e  to  in c re a se  

herd  s iz e  over sh o r t p e rio d s  of tim e . Buying o f s tock  in  face of s h o r t­

term  c e r ta in ty  i s  d ec id ed ly  r is k y  and only  the  a l te r n a t iv e  of a change in  

c u l l in g  r a te  w il l  be analyzed in  t h i s  s e c t io n .

Under the  p re s e n t se tu p  the  average p roduction  of th re e  cows o f  the  

given 14, i s  d iv id ed  between th re e  fre sh en in g  h e i f e r s  and th re e  c u ll  cows. 

With cows being  rep laced  as h e i f e r s  are fresh en ed , the  herd  i s  m ain tained  a t  

approxim ately  14 cows th roughout th e  y e a r . In  th i s  way, o n e -h a lf  of th i s  

p ro d u c tio n  i s  a t t r ib u te d  to  each so u rce .

In  view  of the  p r ic e  change d iscu ssed  above the  farm er could hold the  

c u l l  cows u n t i l  t h e i r  l a c t a t io n  p e rio d  i s  te rm in a ted . In  t h i s  way i t  i s  

assumed th a t  an a d d itio n a l 10,163 -pounds o f m ilk could be o b ta in ed . C ost 

and expense item s are  shown in  Table p c . The t o t a l  m ilk income n e t of the  

d i r e c t  expenses (as  shown in  Table V III o f the  sy n th e tic  model) i s  shown 

both  a t  the  p re s e n t le v e l  o f p ro d u c tio n  a t  the  in c re ase d  p r ic e  and a t  the  

new le v e l co n sid e rin g  an in c re a se  in  herd s iz e .  This i s  shown in  s h o r t- c u t  

budgets I and 2 re s p e c t iv e ly .

(fo o tn o te  from p reced in g  pages concluded) pose im portan t a l te r n a t iv e s  and 
would f a c i l i t a t e  s h i f t s  in  m ilk o u tp u t.

4 2 / O ther sh o r t- ru n  a l te r n a t iv e s  would in c lu d e  improved m anagerial p rac ­
t i c e s  to  r e g u la te  p ro d u c tio n  to  meet seasonal p r ic e  s h i f t s ,  improved 
p ra c t ic e s  to  in c re a se  p ro d u c tio n  and e lim in a te  w aste .
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Table XX. R eturns P er Herd Net o f D ire c t Expenses.
Budget I Budget 2

Cow Numbers ( a v e rag e ) 14 Cow Numbers (a v e ra g e ) 15.5
T o ta l P roduction  (pounds) 94,850 T o ta l P roduction  (lbs.) 105,013
Value o f P roduct ($5 .50  cwt.) $5217 Value ($5.50 cwt.) $5,776
D ire c t E xpenses($41 p e r head) 574 D ire c t Exp. ($41 p e r head) 636
Income n e t o f D. Exp. $4643 A dd itio n a l Feed a / 183

' Income Net o f D. Exp. $4,957

a /  Cows a re  fed a t  th e  p re se n t budget le v e l  o f 2000 lb s .  p e r cow p e r y e a r .

Comparison o f the  two budgets shows a p o s i t iv e  n e t re tu rn  o f $314 

fo r  the  a l te r n a t iv e  budget. This a n a ly s is  assumes th a t  the  c u l l  cows are 

capable  o f f in is h in g  th e  l a c t a t io n  p e r io d . This i s  d e f in i te ly  a sh o r t- ru n  

a l t e r n a t iv e .  C ontinued use o f the  c u l l  cows would tend  to  low er th e  q u a l i ty  

o f the  herd  and in c re a se  r i s k  o f death  lo s s  su ffe re d  as a r e s u l t  of th i s  

p r a c t ic e  would e lim in a te  th e  salvage v a lu e  of the  cow (assumed at-»$liO) and 

s u b s ta n t ia l ly  low er the  r e s u l t in g  r e tu r n s .  However, re g u la tio n  o f c u l l i n g  

p ra c t ic e s  to  meet expected  p r ic e s  would appear to  o f f e r  a f e a s ib le  a l te r n a ­

t iv e  to  in c re a se  m ilk p ro d u c tio n  and hence re tu rn s .

Summary o f In t r a - y e a r  Response

Comparison and summation of th e  r e s u l t s  o f the  a l te r n a t iv e s  o f the  

in t r a - y e a r  p e rio d  which have been examined are  shown in  supply curves of 

F igure  8 .

In  F igure  8 , the  d o tte d  l in e  between p o in ts  A and B i s  p re sen ted  to  

in d ic a te  th a t  some producers m ight respond a t  any of the  p r ic e  le v e ls  shown.

F u r th e r  A nalysis  With an Expanded Time P eriod  

The In te r - y e a r  P eriod

P rev io u s ly  feed  has been considered  bought and so ld  free ly g  however,
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'0 80 90 100 HO
Milk (Thousands o f Pounds)

rO 80 90 100 HO
Milk (Thousands of Pounds)

A. Response to  C u llin g  A l te r -  B.
n a t iv e ,  No Change in  Feed­
ing L evel.

F igure 8. Supply Response of A lte rna tives Examined

Response to  C u llin g  
A lte rn a tiv e , @ Optima 
Feeding.

fo r In tr a -y e a r  P eriod .

in  the  subsequent a n a ly s is  t h i s  assum ption i s  n o t made. Now the  a n a ly s is  

w ill  be concerned w ith the  in te r - y e a r  p roduction  p e rio d  when the  farm er can 

a d ju s t  crop ac res  to  p rov ide a d d itio n a l feed i f  needed. This a n a ly s is  i s  

made assuming the  farm er i s  faced w ith r e l a t iv e  c e r ta in ty  of p r ic e  ex p ec ta ­

t io n s  of a p e rio d  in  excess of one y e a r . This would allow  reasonab le  a d ju s t ­

ments in  crop a c re s , as w ell as in  the  s iz e  of the  d a iry  e n te r p r is e .  For 

t h i s  in v e s t ig a t io n  the  $5.50 p e r hundred w eight milk p r ic e  which was used 

in  th e  p rev ious s e c tio n  i s  again a p p lie d . This re p re se n ts  a $1.00 in c re a se  

over the  c u rre n t m ilk p r ic e  and i s  assumed as s u f f ic ie n t  to  s tim u la te  f a r ­

mer r e a c t io n .

D ire c t Expenses of Crop P roduction

Faced w ith  some c e r ta in ty  over a pe rio d  of time s u f f ic ie n t  to  make
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acreage ad ju stm en ts , th e  q u estio n  a r i s e s  as to  how. p r o f i ta b le  the  s h i f t in g  

o f crop ac re s  to  supply feed  increm ents fo r  an expanding d a iry  herd might 

be . To compare th e  e n te r p r is e  a l te r n a t iv e s  the  fo llow ing  ta b le  i s  p re sen te d  

to  show th e  d i r e c t  c o s ts  a t t r ib u ta b le  to  th e  s p e c if ic  crop e n te r p r i s e s .

Table XXI. D ire c t Expenses Per Crop Acre
I .  Wheat (45 crop ac re s  J
O peration Acres.Worked Acres P er Hour T o ta l Hours D ire c t Expenses a /
D isking 45 2 .4 18.75 $ 3.38
S p rin g to o th in g 45 7 .0 6 .43 1.54
Harrowing 90 8 .5 10.54 .42
D r i l l in g 45 3 .0 15.00 10.35Weeding 45 3 .3 13.64 1.77 .Combining 45 180.00Spraying 45 56.25
T ra c to r 64.41 45.09T o ta l C ost 298.90
C ost P er Acre 6 .64
2 . B arley  & Ocits
O peration Acres worked Acres p e r  hour ' T o ta l hours I D ire c t Expenses a /Plowing 40 1 .0 40.00 $ 4 .80D isking 40 2 .4 16,67 3.00S p rin g to o th in g 40 7 .0 5.71 1.37Harrowing 80 8 .5 9.41 .38D r i l l in g 40 3 .0 13.33 9 .20combining 40 160.00T rac to r 85.20 59.64T otal C ost 238.38-.ost p e r acre 5.96
3. A lfa lfa  (34 a c re s )
D peration Acres worked Acres p e r  hour T o ta l h o u rs !D ire c t Expenses a /Mowing 68 , 2 .5 27.2 $ 15.78KdKlliy e>8 275 277"2 4 .90H auling 16.0 .64
B aling 340.00T rac to r 70 .4 49.28T otal C ost 411.60^ o st p e r acre

.. 12.11

a /  D ire c t expense item s a re  a break down o f those shown in  Table IV as 
they  apply  to  s p e c i f ic  c ro p s .
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Acreage Requirem ent fo r  D airy P roduction  ■

With th e  d i r e c t  c o s ts  p e r acre  as given in  Table XXI, the  nex t s te p  

i s  to  determ ine the  number o f ac res  re q u ire d  to  supply n ecessa ry  feed r e ­

qu ired  p e r  m ilk ing  cow. At th e  p re s e n t m ilk p roduction  le v e l  and crop 

y ie ld s ,  th e  e s tim a te s  a re  shown in  p a r t  one o f Table XXII. P a r t  two i s  

concerned w ith  the  optimum le v e l o f feed in g  a t  the p r ic e  assumed.

Table XXII. D airy G rain and Hay Requirem ents in  Acres P er M ilking Cow
I .  Budget Feeding Level o r Optimum @ $4.50 cw t.m ilk
Item Feed Amount U nit Acres
Cow o a ts i' 667 lb s . .74

b a rle y 1333 lb s . 1.05
-hay 3 .7 tons 1.84

Replacement R equ ire­
ments P er Cow a / o a ts 240 lb s . .28

b a rle y 175 lb s . .14
hay .34 tons .17

T o ta l hay ac res  
P er D airy  Cqw 2.01
T o ta l G rain Acres 
P er D airy Cow 2.21
2 . Optimum feed in g  le 'veI @ $5.50 cwt. m ilk
Item Feed Amount U nit Acres
Cow o a ts 800 lb s . .89

b a rle y 1600 lb s . 1.26
hay 3 .32 tons 1.60 b /

Replacement R equire­
ments Per Cow o a ts 240 lb s . .28

b a rle y 175 lb s . .14
hay .34 ' to n s .17

T o tal G rain Acres 
Per Milk Cow 2.57
T otal Hay Acres 
Per Milk Cow 1 .77 .

a /  Replacement, requ irem en ts  a re  based on a 6 -y ea r p ro d u c tiv e  l i f e  p e r head 
fo r  m ilk ing  cows, o r  1 /6  o f the  feed  requ irem en ts needed to  r a is e  a r e ­
placem ent h e i f e r  to  3 y ears  o f age.

b /  T his f ig u re  re p re se n ts  the  ad justm ent made in  hay consumption as g ra in  
in ta k e  i s  in c re a se d  400 lb s .  p e r  y e a r . I t  re p re se n ts  a 11.5  p e rc en t in  
hay consum ption. For f u r th e r  in fo rm atio n  see Jen sen , og; c i t . ,  pp. 80-90.
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At th e  p re s e n t le v e l  o f p ro d u c tio n , co n sid e rin g  th e  p a s tu re  a v a ila b le  

as n o n -a llo c a b le  to  crop e n te r p r i s e s ,  4 .22  (2 .01  in  hay and 2.21 in  g ra in )  . 

a c re s  a re  re q u ire d  to  supply th e  d a iry  feed re q u ire d  p e r  head o f m ilking 

s to c k . I f  a d d itio n a l d a iry  anim als are  added, a g re a te r  p a s tu re  increm ent ' 

must be o b ta in e d . Two p o s s i b i l i t i e s  e x is t s  ( l )  a d d itio n a l crop acres  may 

be s h if te d  to  p a s tu re  p ro d u c tio n  o r (2) e x is t in g  p a s tu re  may be improved to  

meet in c re ase d  needs, 4 3 /

D ire c t c o s ts  from e s ta b l is h in g  and m ain ta in in g  p a s tu re  s h if te d  from 

wheat p ro d u c tio n  w ill  be assumed a t  $ 7 .5 0 /a c re . 4 4 / This f ig u re  in c lu d es  

seed , f e r t i l i z e r ,  and power and equipment c o s ts .  I n i t i a l  c o s t item s are  

a llo c a te d  over a f iv e  y e a r p e r io d . Assuming ah o u tp u t o f 1800 pounds of 

TDN p ro d u c tio n  a v a ila b le  p e r  p a s tu re  season , .67 ac re s  a d d itio n a l p a s tu re  

would be needed fo r  each a d d itio n a l cow added to  the  d a iry  e n te r p r is e .  By. 

use o f t h i s  in fo rm a tio n , th e  a n a ly s is  p re sen te d  in  Table XII can be com­

p le te d  and a t o t a l  number o f ac res  p e r  head can be o b ta in ed .

R e fe rrin g  to  Table X X ilI, i f  anim als a re  to  be fed to  th e  optimum 

g ra in  feed ing  le v e l  fo r  a m ilk p r ic e  o f $5.50 p e r  c w t., „12 (5 .01 -  4 .8 9 ) o f 

an a d d itio n a l acre  w ill  be needed per. m ilk ing  cow added to  the  o r ig in a l  

h e rd . At th e  feed in g  le v e l in d ic a te d  in  p a r t  one a t o t a l  o f 4 .89 ac re s  are

4 3 / L i t t l e  in fo rm atio n  i s  a v a ila b le  concern ing  c o s ts  and expected in c re ­
ments o f  y ie ld  fo r  p a s tu re  improvement in  th i s  a re a . As a r e s u l t  
q u a n t i ta t iv e  a n a ly s is  i s  no t f e a s ib le .  However, i f  the  n a tu re  o f the  
fu n c tio n s  could be determ ined , i t  would c o n tr ib u te  toward a d e term inan t 
s o lu tio n  as to  the  f e a s i b i l i t y  o f s h i f t in g  acreage.

4 4 /  This expense item  was taken from C larence Jen sen ’ s ,  The Economics o f 
P a s tu re  In te g ra t io n  on I r r ig a te d  Farms, Agr. Exp. S t a . ,  Montana S ta te  
C o lleg e , Mimeo. C irc . 67, p . 56.
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re q u ire d  p e r  cow added. At th e  le v e l  o f feed ing  shown in  p a r t  two ( o p t i ­

mum feed in g ) 5.01 ac re s  a re  re q u ire d  p e r  cow added because o f a d d itio n a l 

g ra in  acreage re q u ire d .

I .  Budget feed in g  le v e l  o r 
optimum @ $4.50 cwt. Milk

— 4 w .  1V U ..L IV . O U W

2 . Optimum feed in g  le v e l 
@ $5.50 p e r  cwt. Milk

nay ac res  p e r  cow 2.01 Hay ac res  p e r cow 1.77b ra in  ac re s  p e r cow 2.21 G rain acres  p e r  cow 2 .57A dditiona l p a s tu re  acres/cow .67 A d d itiona l p a s tu re  acres/cow „67T otal a c r e s /a d d i t io n a l  cow 4.89 T o ta l a c re s /a d d it io n a l  cow 5.01

Table XXIV i s  co n stru c te d  as a b a s is  fo r  exam ination o f p o s s ib le  acre-, 

age s h i f t s  between feed ( f o r  the  d a iry  e n te r p r is e )  and w heat. Using the  

acreage requ irem en ts  d e riv ed  above, re tu rn s  p e r  acre  a re  shown fo r  w h ea t. 

and fo r  fo u r d i f f e r e n t  com binations fo r  d a iry  p ro d u c tio n  below.

Comparison o f columns I  and 2 re v e a ls  th a t  th e  p re s e n t crop acreage 

u t i l i z e d  in  m ilk p ro d u c tio n  shows a p o s i t iv e  n e t re tu rn  o f $2.29 p e r acre  

($53.65 -  51 .36) over an a l te r n a t iv e  use in  wheat, a t  a m ilk p r ic e  o f $4„50 

cw t. I f  a p r ic e  o f $5.50 p e r  hundred w eight o f m ilk i s  co n sid e red , com pari­

son o f columns I and 4 re v e a ls  th a t  a t  t h i s  p r ic e  a p o s i t iv e  re tu rn  o f $7.15 

(58 .50  -  51 .36) p e r  acre  may be expected .

F u r th e r  a n a ly s is ,  co n s id e rin g  columns 4 and 5, ($59.17 -  58 .51) show 

an in c re a se  o f only  $ .66 p e r  acre  when anim als are fed a t  th e  optimum le v e l  

as compared With the  o r ig in a l  le v e l o f feed in g  (2000 pounds p e r cow p e r  y e a r ) .  

Due to  th e  lack  o f more d i s t in c t io n  between the  optimum and fix ed  le v e l ,  fo r

the  sake o f s im p l ic i ty ,  the  o r ig in a l  le v e l o f feed ing  w il l  be used to  complete 

th e  a n a ly s is .
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Table XXIV. R eturns P er Acre Net D ire c t Expenses 
fo r  Changes in  Herd S ize and Milk P r ic e s -"

Income and Expense
Wheat

1 4 -d a iry  herd In c rease  in Herd S ize 
$5.50m ilk @ $4.50 m ilk @ $5.50 m ilk @

( I )

Acre

(2)
Non-optim al 

Feeding 
4 .22  ac res  

re q u ire d

(3)
Non-optimal 

Feeding 
4 .22  acres  

re q u ire d

(4)
Non-optimal 

Feeding 
4 .89  ac res  

re q u ire d

[5]
Optimal 
Feeding 

5.01 acres 
re q u ire dGross R eturns $58.00 $304.88 $372.62 $372.62 $381.87D ire c t Expense 

N on-variab le- y
41.00 41.00 41.00 41.00G rain b /  • 13.17 13.17 13.17 15.32

Hay c / 24.32 24.32 27.33 24.07
P a s tu re  (added) 5 .03 5.03

T o ta l D ire c t Exp. 6.64
R eturns Net of 
D ire c t Expenses 
P er Cow

226.39 294.13 286.09 296.45 '

R eturns p e r  acre  
Net o f D ire c t 
Expense d / 51.36 53.65 69.70 58.50 59.17

a /  N on-variab le  d i r e c t  expense item s a re  p e r head f ig u re s  taken  from d i r e c t  
expenses a t t r ib u te d  to  the  d a iry  e n te r p r is e  shown in  Table V I I I0 This 
expense item  probab ly  i s  n o n - l in e a r ;  however, v a r ia t io n  would p robably  
be s l i g h t  an d ,la c k in g  th e  necessa ry  in fo rm atio n  to  sy n th es ize  a non­
l in e a r  fu n c tio n ,a  l in e a r  c o e f f ic ie n t  i s  assumed.

b /  Seed requ irem en ts  p e r  acre  a re  su b tra c te d  from the  expected y ie ld  p e r  
. - a c re .

c /  C ost f o r  p re p a ra t io n  and seed ing  o f new hay ground i s  assumed a t  $1.50 
p e r  a c re , o r  a t o t a l  a d d itio n a l hay c o s t o f $13.60 p e r a c re .

d /  However, w hile th e  acreage a lre ad y  in  d a iry  p ro d u c tio n  i s  more p r o f i t ­
ab le  than  th e  a l te r n a t iv e  use in  w heat, a n a ly s is  in d ic a te d  th a t  to  add 
a.cow ( re q u ir in g  4 .89  a c re s )  a t  th i s  p r ic e  le v e l ($4 .50  p e r cwt.) fo r  
m ilk , t h i s  would r e s u l t  in  a n eg a tiv e  re tu rn  o f $6.71 p e r  acre  added 
when compared to  th e  expected wheat r e tu r n .

H olding p ro d u c tio n  p e r  cow a t  6775 pounds and w ith the  d i r e c t  expenses 

as g iven , Table XXV shows th e  re tu rn  n e t  o f d i r e c t  expense p e r  acre  which 

m ight be expected  from an in c re a se  o f m ilk p r ic e s  a t  th e  given le v e l o f 

fe ed in g .
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Table XXV. D airy Income and Expense Per Acre fo r  
Milk P r ic e s  o f  $4.50 to  $5.50 cwt.

Milk P r ic e s
Gross Income 

P er Acre
D ire c t Expenses 

P er Acre
Net Income 

Per Acre
$ 4 .50 $ 62.35 $ 17.70 $ 44.65

4.75 65.81 17 .70 . 48.11
5.00 69.27 17.70 51.57
5 .25 72.74 17.70 55.04
5 .50 76.20 17.70 58.50

The above ta b le  seems to  in d ic a te  th a t  the  break even p r ic e  between 

wheat and m ilk l i e s  a t  approxim ately  $5„00 when th e  n e t income column i s  

compared w ith  the  de riv ed  n e t income fo r  wheat o f $51„36„ I f  response i s  

assumed as 'fo rth co m in g  a t  t h i s  l e v e l ,  the  farm er would tend  to  ^ sh ift wheat 

acreage in to  d a iry  p ro d u c tio n  only  as p r ic e  o f m ilk approached $5;00 a t  

$2.00 p e r bushel o f w heat.

The P o s s ib i l i ty  o f Acreage S h if ts

In  an a c tu a l s i tu a t io n  the  p o in t a t  which the  p roducer would s h i f t  

re so u rce s  would depend upon non-economic f a c to r s  as w ell as economic in ­

ducements. Some producer m igh t remain in a c t iv e  under alm ost any p r ic e  

s i tu a t io n .  O thers would, depending upon the  amount of knowledge av a ilab le ., 

s h i f t  as soon as i t  becomes econom ically  f e a s ib le .  The p r ic e  -level a t  

which the  s h i f t s  would occur would depend, to  a la rg e  d eg ree , upon th e  r e l a ­

t iv e  c e r ta in ty  o f p r ic e  e x p e c ta tio n s . The p r ic e  in c re a se  s u f f ic ie n t  to  c a l l . 

,fo r th  the  r e a l lo c a t io n  o f th6  p h y s ica l re so u rce s  of th e  firm  would neces­

s a r i ly  depend upon th e  u n c e r ta in ty  accompanying the  change. The g re a te r  

th e  u n c e r ta in ty  the  la r g e r  must be th e  change in  expectation-.

Under th e  s y n th e tic  model c o n s tru c te d , r e f e r r in g  to  p a r t i a l  budgets 

■1 and 2 in  Table XXIV, d a iry  would show a g re a te r  n e t re tu rn  p e r  acre  than
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w heat. T h is i s  a t  herd  le v e l  fo r  which p a s tu re  i s  a v a ila b le  and n o t s u i t ­

ab le  fo r  crop p ro d u c tio n . This land  does no t have an a l te r n a t iv e  use under 

the  p re s e n t s e t-u p . Hence, th e re  i s  no o p p o rtu n ity  to  c o n sid e r i t  fo r  s h i f t s  

to  wheat p ro d u c tio n . At the  $4.50 m ilk p r ic e ,  s h i f t s  from wheat to  d a iry  

p ro d u c tio n  would n o t be econom ically  sound. This would come about as a r e ­

s u l t  o f the  in c re ase d  acreage and c o s t  n ecessary  to  p rov ide  e x tra  p a s tu re .

Given an in c re a se  in  the  p r ic e  o f m ilk , the  p r ic e  o f wheat and o th e r ' 

f a c to r s  rem ain ing  a t  the  given le v e l ,  a p o in t would be reached a t  app ro x i­

m ately $5.00 p e r hundred w eight o f m ilk , where continued  wheat p roduction  

would no t be econom ically  f e a s ib le .  The fo rego ing  i s  assuming a l in e a r  

p ro d u c tio n  p o s s ib i l i t y  curve and a c o n sta n t r a te  o f s u b s t i tu t io n  of d a iry  

and wheat p ro d u c tio n  re so u rc e s . At th i s  p o in t ,  under a p u re ly  economic 

s i tu a t io n ,  th e  p roducer would s h i f t  from wheat to  d a iry  to  th e  l im i ts  of 

h is  p h y s ic a l p ro d u c tio n  f a c i l i t i e s ,  o r as f a r  as th e  p ro d u c tio n  fu n c tio n  

rem ained l i n e a r .

A nalysis  o f an A lte rn a tiv e  S h if t  in  Acreage ■

T his in v e s t ig a t io n  i s  dev ised  to  show the  in c re a se  in  m ilk p ro d u c tio n  

and the  a d d it io n a l  re tu rn s  which m ight be expected from a s h i f t  o f crop 

acreage from wheat to  d a iry  under a p r ic e  r i s e  o f $1.00 p e r  hundred w eight 

o f m ilk . Such a p r ic e  in c re a se  i s  assumed to  be s u f f i c i e n t  to  b rin g  a b o u t . 

the  response o u tlin e d  below. Allowing fo r  s u f f ic ie n t  tim e to  a d ju s t ,  an 

average number o f 20 m ilk ing  cows i s  considered  the  upper l im i t s  o f the  

l in e a r  c o s t  fu n c tio n . Beyond th i s  number a d d itio n a l c a p i ta l  investm ent 

would be n ecessa ry  to  p rov ide  adequate b u ild in g  f a c i l i t i e s ,  co o lin g  and



m ilk ing  equipm ent, e tc .  With new c o s t s i tu a t io n s ,  more tim e would be need­

ed and a g re a te r  c e r ta in ty  o f p r ic e  e x p ec ta tio n  than i s  to  be considered  

h e re .

Of th e  119 crop ac re s  a v a i la b le ,  5 ac res  are  a r b i t r a r i l y  fix ed  in  

th e  p ro d u c tio n  of feed fo r  minor e n te r p r i s e s .  Of the  rem aining 114 ac res  

fo r  a 20 cow d a iry ,  88 ,5  ac re s  (14 x 4 .2 2 ) + (6 x 4 .8 9 ) would be needed fo r  

p ro d u c tio n . Comparing th i s  s i tu a t io n  w ith  one w ith a 14 cow d a iry  herd on 

th e  same farm , the  p o s s ib le  re tu rn s  a re  shown in  Table XXVI.

Table XXVI,
Budget I . 14 cows @ 4.22 acres p e r  cow “ "

Item Acres R eturn P er Acre T o ta l Return
Net o f D. E. Net of D. E.

D airy 59 a / $ 69.70 $ 4112.30 .
Wheat 55 51.36 2824.80
T o tal 114 $ 6937.10
Budget 2. 14 cows @ 4 .22 acres p e r cow and 6 cows @ 4.89  ac res  p e r cow

Item Acres R eturn P er Acre T o tal Return
Net o f D. E. Net o f D. E.

D airy 59 $ 69.70. $ 4112.30
28.5 58.50 1667.25

Wheat 26 .5 51.36 1361.04
T o tal 114 $ 7140.59

a /  Permanent p a s tu re  a v a ila b le  up to  14 cows and rep lacem ents.

Comparison o f th e  re tu rn s  shown above in d ic a te s  an in c re a se  of $203.19 

(7140.59 -  6937 .10). I f  th e  in d ic a te d  response were to  take p lace  th e  ex­

pec ted  in c re a se  in  m ilk p ro d u c tio n  would be 40,605 pounds (6775 x 20) -  

(6675 x 1 4 ).

Summary o f th e  A nalysis

The above a n a ly s is  seems to  in d ic a te  th a t  given a m ilk p r ic e  in c rease^  

th e  farm er has a good deal o f o p p o rtu n ity  to  in c re a se  m ilk p ro duction  by
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the  use o f  a s in g le  p ro d u c tio n  a l te r n a t iv e  i f  the  p r ic e  le v e l .u se d  were 

s u f f i c i e n t  inducem ent to  b rin g  about the  s h i f t s .  However, due to  the  ex­

panded tim e fo r  ad ju stm en t, i t  i s  p o s s ib le  th a t  sev e ra l more o p p o rtu n itie s  

o f equal o r  g re a te r  im portance may e x i s t .  Some of the  more obvious of 

th e se  in c lu d e  p a s tu re  improvement, land  c le a r in g  to  b rin g  a d d itio n a l land 

in to  p a s tu re  p ro d u c tio n  and in tro d u c tio n  o f s p r in k le r  i r r i g a t io n  to  provide: 

a g re a t p a s tu re  p ro d u c tiv i ty  and lo n g er season o f u se . In tro d u c tio n  o f 

such a l te r n a t iv e s  would n e c e s s a r i ly  change the  p ro duction  program and i n t r o ­

duce d i f f e r e n t  feed s u b s t i tu t io n s  and p ro d u c tio n  re la t io n s h ip s  g e n e ra lly . 

These, as f e a s ib le  a l t e r n a t iv e s ,  would depend upon e x is t in g  p r ic e  r e l a t io n ­

s h ip s , c e r ta in ty  o f e x p e c ta tio n s , farm er i n e r t i a  to  change, etc..

The use o f land  re so u rce s  dem onstrated  in  Table XXVI, re p re se n ts  the  

minimum number o f ac re s  which would be re q u ire d  fo r  th e  re sp e c tiv e  e n te r ­

p r i s e s .  T h is a n a ly s is  in d ic a te s  a g re a te r  e f f ic ie n c y  of land  use than  i s  

dem onstrated  in  th e  o r ig in a l  budget. However, th e  in c re a se d  e f f ic ie n c y  

m ight re p re se n t a type o f m anagerial response to  be expected from a sub­

s t a n t i a l  in c re a se  in  m ilk p r ic e s .

Under a s t r i c t l y  economic s i tu a t io n  th e  response shown would be ex­

pected  to  tak e  p la c e , th a t  i s ,  i f  o u tp u t v a rie d  d i r e c t ly  w ith  p r ic e  as in ­

d ic a te d  by th e  concept o f su p p ly .< However, i f  an e s tim a te  i s  to  be made of 

th e  p ro d u c tio n  which w il l  a c tu a l ly  take  p la c e , o th e r  f a c to r s  must come under 

s c ru tin y .

The co n c lusion  m ight e a s i ly  be drawn th a t  as the  time p e rio d  i s  

leng thened  and more a l te r n a t iv e s  become a v a ila b le  and w ith  r i s in g  p r ic e  

e x p e c ta tio n s , e l a s t i c i t y  o f farm er response  may in c re a s e . However, in
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app ly ing  th i s  co n c lusion  to  th e  s h i f t s  in  acreage between wheat and d a iry  

e n te r p r is e s ,  s ev e ra l l im it in g  fa c to r s  should be p o in ted  o u t. F i r s t ,  wheat 

a t  the  p re s e n t tim e i s  under s t r i c t  acreage c o n tro ls  and p r ic e  su p p o rts . 

S h if ts  in  th e  d ir e c t io n  o f a d d itio n a l wheat acreage would be im possib le  

under th e  e x is t in g  program . Second, wheat p r ic e s  a re  fix ed  and s ta b le ;  m ilk 

p r ic e s  lack  any such c e r ta in ty .  This would tend  to  h in d e r s h i f t s  even in  

p r ic e  s i tu a t io n s  where d a iry  p p rd u c tio n  has a d i s t i n c t  economic advantage 

over wheat fo r  a p e rio d  o f tim e. T h ird ly , the  producers would- be r e lu c ta n t  

to  s h i f t  acreage from wheat fo r  f e a r  o f lo s s  o f a llo tm e n ts . F ou rth , the  

s h o r t  season o f la b o r  re q u ire d  fo r  wheat p ro d u c tio n  compared w ith  the e x a c t­

in g  y ear around d a i ly  requ irem en ts o f d a iry  o p e ra tio n  makes wheat an a t t r a c ­

t iv e  a l t e r n a t iv e .

However, th e  purpose o f th i s  study  has been to  dem onstrate  and te n ­

t a t i v e ly  t e s t  th e  u s a b i l i ty  o f the  budgeting  techn ique in  d e te rm in a tio n  o f 

supply re sp o n se . R ather than  to  say the  farm er w ill  o r  w ill  n o t respond, 

the  a n a ly s is  has been to  p o in t  to  ways in  which he may respond. In  doing 

t h i s ,  some c o n s id e ra tio n  has been made to  in d ic a te  a le v e l  a t  which response 

m ight take  p la c e .
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PART IV

CONCLUSIONS AND IMPLICATIONS 

C onclusions

Recent developm ents in  Montana have focused c o n sid e rab le  a t te n t io n  

upon problem s r e l a t i n g  to  the  f lu id  m ilk in d u s try . A ttem pts made a t  v a r i ­

ous le v e ls  to  c o n tro l p ro d u c tio n  through m an ipu la tion  o f the  p r ic in g  mech­

anism have in d ic a te d  th e  n e c e s s ity  o f re se a rc h  in  supply response problem s. 

P rev io u s ly  conducted s tu d ie s  have given I i t t l e 9 in  the  way o f p ro d u c tiv e  

r e s u l t s .  There i s  l i t t l e  l i t e r a t u r e  a v a ila b le  to  serve  as a b a s is  fo r  

e s tim a tin g  response o r in v e s t ig a t in g  the  problems encountered  in  e s tim a tin g  

the  supply th a t  m ight be forthcom ing from changes o f p r ic e  ex p ec ta tio n s  in  

the  area  under c o n s id e ra tio n .

Summary o f A nalysis

The a ttem p t h e re in  has been to  e s tim a te  Grade A m ilk supply response 

w ith in  th e  l im ite d  range o f a l te r n a t iv e s  which re p re se n t ad justm ents to  

p r ic e  changes. A sy n th e tic  model co n stru c te d  to  re p re se n t a predom inant 

type o f p roducer o f th e  a rea  p ro v id es  th e  b a s is  fo r  a n a ly s is .

The v a rio u s  a l t e r n a t iv e s  which a re  r e a d i ly  d ise e rn a b le  a re  budgeted. 

The r e s u l t in g  e s tim a te s  form the  b a s is  fo r  c o n s tru c tin g  supply curves 

which in d ic a te  sev e ra l p o s s i b i l i t i e s  o f re sp o n se„ These in c lu d e  changes in  

feed in g  l e v e l g herd  s iz e  and c u l l in g  r a te  to  change herd  s i z e . A nalysis 

in v o lv in g  in te r - y e a r  ch o ices  show th a t  a lthough many new a l te r n a t iv e s  a r i s e 9 

l im it in g  fa c to r s  make the  cho ices more d i f f i c u l t .  This i s  e v id en t p a r t ic u ­

l a r l y  where such c h o ic e s .in v o lv e  commitment o f re so u rce s  p re v io u s ly
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uncommitted to  th e  d a iry  e n te r p r is e ,  As re so u rce s  a re  committed in  the  

form o f fix ed  c o s ts  downward s h i f t s  o f m ilk p ro d u c tio n  a re  no lo n g e r f e a s i ­

b le .

L im ita tio n s  o f th e  Study

The p re s e n t study  i s  l im ite d  by ( l )  the  q u a n tity  and q u a li ty  o f  the  

in fo rm atio n  a v a i la b le ,  ( 2 ) the  numerous assum ptions n ecessa ry  to  the an a ly - - 

s i s ,  (3 ) the  number o f a l te r n a t iv e s  which can be te s te d  in  any givbn s i t u a ­

t io n ,  (4 ) the  in f lu e n c e  o f the  non-economic fa c to r s  which in flu en c e  the  

re a c t io n  o f the  p roducers  and a re  n o t s u b je c t to  e s tim a tio n  on economic 

ground„

R eferences were made to  p r ic e  changes s u f f ic ie n t  tp  s tim u la te  p ro ­

d u ce r-ad ju s tm en ts , These were a ttem p ts  to  recogn ize  the  many fa c to rs  

which a f f e c t  th e  p ro d u c e r 's  ch o ice . To say th a t  p roducers w ill  o r w ill  no t 

respond to ,a  c e r ta in  change i s  no t th e  purpose o f th i s  s tu d y . To do so 

would re q u ire  an 'a cco u n t o f n o t only th e  amount o f knowledge a v a ila b le  con­

ce rn in g  p r ic e  c e r ta in ty  b u t e v a lu a tio n  o f non-economic fa c to rs  as w e ll.

Some o f th e se  f a c to r s  would in c lu d e  the  amount of le i s u r e  im portan t to  the  

in d iv id u a l under c o n s id e ra tio n , im portance o f y ear around income as compared 

to  seasonal income, p e rso n a l p re fe re n c e s , ten u re  s t a tu s ,  c a p i ta l  a v a i la b le ,  

e tc .  These item s , non-m easurable in  economic te rm s, cannot be e n t i r e ly  

overlooked i f  a r e a l i s t i c  e s tim a tio n  o f p ro d u c tio n  response i s  to  be made. 

They a re  p a r t i a l l y  re so lv ed  by use o f  a s y n th e tic  model to  re p re se n t the  

a re a . In  any given p r ic e  s i tu a t io n  a v a r ie ty  o f re a c t io n s  q ig h t  be expected . 

Some a l te r n a t iv e s  o f f e r in g  sm all p o s s i b i l i t i e s  o f improvement m ight, in  the
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ag g reg a te , be o f c o n sid e ra b le  im portance to  th e  in d iv id u a l as economic con­

d i t io n s  va ry  from the  average .

E v a lu a tio n  o f the  Budget Method

The value  o f  th e 'b u d g e tin g  techn ique n e c e s s a r i ly  depends upon the  

p a r t i c u la r  s i tu a t io n  under a n a ly s is .  As a d e s c r ip t iv e  d e v ic e .to  i l l u s t r a t e  

the  type o f a g r ic u l tu re  under c o n s id e ra tio n  and as a to o l to  p rov ide the 

b a s ic  framework fo r  a n a ly s is ,  the  budget i s  u s e fu l .  In  a study o f supply 

resp o n se , i f  th e  im p o rtan t a l te r n a t iv e s  fo r  response can be is o la te d  and 

the  model used co n sidered  r e p r e s e n ta t iv e , the  r e s u l t s  would be a re p re se n ta ­

t iv e  supply curve over a range .of p r ic e  changes. .The v a lue  o f the  sy n th e tic  

model in  re p re se n tin g  th e  aggregate  n e c e s s a r i ly  depends upon th e  amount o f 

q u a n t i ta t iv e  in fo rm atio n  a v a ila b le  and th e  p a r t i c u la r  type o f a g r ic u ltu re  

under c o n s id e ra tio n . In  an a rea  w ith a predominance o f s in g le  e n te rp r is e  

firm s w ith  purchased  re so u rc e s , th e  budgeting  techn ique and subsequent 

a n a ly s is  would have co n sid e ra b le  advantage over a s i tu a t io n  in  which sev e ra l 

com binations e x is t s  This would be due to  th e  r e l a t iv e ly  few a l te r n a t iv e s  

which must be taken  in to  c o n s id e ra tio n  in  such a s i tu a t io n  as c o n tra s te d  to  

the  e v a lu a tio n  o f the  numerous a l te r n a t iv e s  which must be made in  a more 

d iv e r s i f ie d  type o f o p e ra tio n .

To t e s t  a l te r n a t iv e s  a v a ila b le  to  fa rm ers , the  budget i s  adequate 

only  in s o fa r  as th e  t o t a l  e f f e c t  o f the  a l te r n a t iv e  can be follow ed through 

v a rio u s  e n te r p r i s e s .  Given a s i tu a t io n  in  which numerous a l te r n a t iv e s  are  

a v a ila b le  and th e  n e t e f f e c t  o f any one cannot be r e s t r i c t e d  to  a s p e c if ic  

e n te r p r i s e ,  the  budget becomes an in c re a s in g ly  awkward and clumsy device to
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u se . The h i t  and m iss n a tu re  o f t e s t in g  th e  a l te r n a t iv e s  may impose con­

s id e ra b le  l im i ta t io n s  on th e  amount which can be accom plished in  any one 

budgeting  study .

S ev era l o f the  a l te r n a t iv e s  by which the  p roducer may be expected to  

respond to  a given p r ic e  change have been examined in  th e  body o f th i s

s tu d y . Many more would need to  be te s te d  in  o rd e r th a t  a reasonab le  e s t i ­

mate o f th e  response o f a l l  th e  p roducers  in  term s o f a l l  reasonab le  a l t e r ­

n a tiv e s  m ight be c a lc u la te d .  Some o f th e  most im p o rtan t may y e t remain un- ■

covered due to  th e  lack  o f in fo rm atio n  and th e  tim e and space n ecessary  to  

conduct a more com plete a n a ly s is .  By use o f the  p a r t i a l  budgeting  te ch n iq u e s 

more ground i s  covered than  m ight be expected through the  use o f more com­

p le te  b udgets. More a l te r n a t iv e s  and th e  estim ated  n e t e f f e c t  o f th e se  a l ­

te rn a t iv e s  can be summarized. However, to  use p a r t i a l  b u dgeting , numerous 

assum ptions must be made to  l im i t  a n a ly s is  to  the  s p e c if ic  item s under con­

s id e r a t io n .  Even w ith  the  use o f s h o r t- c u t  o r  p a r t i a l  budgeting  techn iques 

the  number o f  a l te r n a t iv e s  which can be te s te d  by any one budgeting  study 

i s  n e c e s s a r i ly  lim ite d  by th e  tim e and space a v a ila b le .

S p e c if ic  Im p lica tio n s

In d iv id u a l farm ers could  use th e  d a ta  given only  inasmuch as they  

can r e l a t e  t h e i r  o rg a n iz a tio n  and a l te r n a t iv e s  to  those  o f th e  average f a r ­

mer re p re se n te d  by th e  s tu d y . This imposes se r io u s  l im i ta t io n s .  Most f a r ­

mers d e p a r t from th e  average . M oreover, th e  e x te n t and even d ire c t io n  of 

d e p a rtu re  a re  o f te n  d i f f i c u l t  to  e s tim a te . Hence l i t t l e  can b e -sa id  fo r  

th e  gen era l a d a p ta b i l i ty  o f th e  e s tim a te s  developed here  to  in d iv id u a l
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s i tu a t io n s .  Even i f  th e  r e la t io n s h ip s  as developed h e ld  t ru e  fo r  the  in ­

d iv id u a l farm er o th e r  l im i ta t io n s  ( e . g . ,  c a p i t a l ,  la b o r , e t c . )  might p ro ­

h i b i t  th e  p roducer from making ad ju stm en ts .

The study  does sug g est a method by which the  com petent farm er having 

a more com plete knowledge o f p ro d u c tio n  re la t io n s h ip s  s p e c if ic  to  h is  farm 

may c o n s tru c t a budget and analyze h is  a v a ila b le  a l t e r n a t iv e s .  For the  

concern o f th ose  engaged in  making p r ic e  d e c is io n s  to  re g u la te  o u tp u t, the  

study would give an in d ic a t io n  o f the  way in  which the  p roducer o f the  area  

m ight be expected  to  respond.

As a b a s is  fo r  re s e a rc h , th i s  study  should be o f some value  as a 

s t a r t in g  p o in t  to  a more comprehensive a n a ly s is  o f supply  problem s. T his 

su g g estio n  w il l  be d iscu ssed  more com pletely  in  the  s e c tio n  o f "Suggestions 

fo r  F u r th e r  R esearch” .

G eneral Im p lica tio n s

Due to  th e  r e s t r i c t e d  s iz e  of lo c a l  m arket, d is ta n c e  to  o th e r o u t­

l e t s ,  and co m petition  l im i t in g  expansion o f th e  m arket, th e  p lace  of d a iry  

p ro d u c tio n  in  t h i s  v a l le y  may be in  th e  n a tu re  o f a supplem ental e n te rp r is e  

to  u t i l i z e  acreage re so u rce s  n o t a llo c a b le  to  wheat due to  th e  p re s e n t con­

t r o l  system . The a n a ly s is  su ggests  the  p o s s ib i l i t y  th a t  d a iry  p ro d u c tio n , 

as a co m p etito r fo r  land u se , may be advantageous only in s o fa r  as p a s tu re  

re so u rce s  e x i s t  which a re  u n a v a ilab le  to  o th e r  crops even in  th e  absence o f 

wheat acreage c o n tro ls .  In t h i s  l i g h t ,  due to  the  la rg e  amounts o f un c lea red  

and p a r t i a l l y  c lea re d  land a v a ila b le  in  the  a re a , d a iry  p ro d u c tio n  might 

tu rn  o u t to  be a t r a n s i t io n a l  phase o f the  a g r ic u l tu r a l  developm ent o f the  

a re a . This would have im p o rtan t p o lic y  im p lic a tio n s .
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S uggestions fo r  F u r th e r Research

The r e s u l t s  and l im i ta t io n a l  fa c to r s  rev ea led  in  t h i s  a n a y ls is  should 

p rov ide  a b a s is  fo r  fu r th e r  re se a rc h  in to  supply response problem s. S evera l 

in fo rm atio n  d e f ic ie n c ie s  rev ea led  in  t h i s  study  and re so lv ed  by assum ptions, 

in d ic a te  need fo r  fu r th e r  farm management re s e a rc h . These in c lu d e  p a r t i ­

c u la r ly  p ro d u c tio n  response e s tim a te s  o f g ra in  feed in g , g ra in  and p a s tu re  

s u b s t i tu t io n ,  and the  c o s ts  and re tu rn s  which may be expected  from p a s tu re  

improvement and land  c le a r in g  m easures. In fo rm ation  concern ing  th ese  fa c ­

to r s  could  a id  s u b s ta n t ia l ly  in  e s tim a tin g  the  r e s u l t s  o f ad justm ents by 

means o f a re p re s e n ta t iv e  model. V aluable in fo rm ation  on th ese  a sp ec ts  

could  w ell be accum ulated through co o p era tio n  o f the  C reston  Branch o f the  

Montana A g ric u ltu ra l  Experim ent S ta t io n .  The f a c t  th a t  d a ta  d e f ic ie n c ie s  a 

appeared in  th i s  study  su g g est th a t  they  a re  d e f ic ie n c ie s  a lso  fo r  farm ers 

in  the  a re a .

With a d d itio n a l e s tim a te s  o f p ro d u c tio n  response and c o s ts  in cu rred  ' 

under v a rio u s  e n te r p r is e  se tu p s , a study o f supply response might be ex p ec t­

ed to  show more s ig n i f ic a n t  r e s u l t s .  A lso , to  f a c i l i t a t e  a study o f th i s  

ty p e , re se a rc h  in to  the  o th e r  fa c to r s  obv iously  in f lu e n c in g  response would ■ 

be needed. In  t h i s  s tu d y , no r e a l  e s tim a te s  o f those  dynamic fa c to rs  such 

as f l e x i b i l i t y ,  r i s k  and u n c e r ta in ty , and c a p i ta l  l im i ta t io n s  were a ttem p ted .

With such a d d it io n a l  in fo rm a tio n , a more com prehensive study o f sup­

p ly  response would need to  adopt a method o r to o l to  f a c i l i t a t e  the  s e le c -  

t io n  o f a l te r n a t iv e s  most l ik e ly  to  be u sed . S e le c tio n  o f optimum a l t e r ­

n a tiv e s  i s  hampered by th e  h i t  and miss n a tu re  o f  the  budget tech n iq u e . 

R e a l i s t ic  a n a ly s is  o f th ese  problems would, be both c o s t ly  and extrem ely  tim e

\
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consuming. I f ,  however, the  most im p o r ta n t 'a l te rn a t iv e  fa c in g  the  p roducer 

could  be i s o la te d ,  i t  i s  reaso n ab le  to  expect th a t  by use o f a m odified 

budgeting  techn ique  the  p o s s ib le  supply  response o f a given area  might be 

e s tim a te d .

As a to o l to  i s o la te  th e  a l te r n a t iv e s  a v a ila b le  and to  t e n ta t iv e ly  

t e s t  them, the  l in e a r  programming techn ique shows d i s t i n c t  p o s s i b i l i t i e s .

By use o f a s y n th e tic  model o r  models based on the  more adequate in fo rm atio n  

suggested  to  p rov ide  the  b a s ic  r e s t r a i n t s  necessary  to  t h i s  tech n iq u e , i t  

seems l ik e ly  th a t  a la rg e  number o f a l t e r n a t iv e s  might be te s te d .  By p ro ­

gramming under a s e r ie s  o f p r ic e  r e la t io n s h ip s ,  i t  seems l ik e ly  th a t  .9 ' 

reaso n ab le  e s tim a te  o f the  expected supply might be o b ta in e d . I f  fu r th e r  

re se a rc h  were d e s ira b le  in  o rd e r to  more p re c is e ly  e s tim a te  th e  e f f e c t s  of 

c e r ta in  changes, the  i s o la t in g  o f more re le v a n t  a l te r n a t iv e s  by a techn ique 

such as t h i s  would l ik e ly  prove extrem ely  v a lu a b le .
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