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ABSTRACT 

Establishing feasible amounts of revenue farmers do 

have and could have available for water costs was the object 

of this study. A definite area -known commonly as the Oakley 

Fan was selected as the site for analysis. 

The author interviewed many of the farmers in the 

area in. order to collect physical input and output inf ormatiqn. 

This information was gathered for the years 1965, 66, & 67. 

The analytical tools applied to fulfill the objectives 

were a synthetic budget approach in conjunction with a linear 

programming model. Such analysis depicted the structure of 

tnree sizes of typical farms in the area in contrast to three 

theoretical optimum farms. 

The results of this study indicate that the farmers in 

the area are now relatively close to the theoretical optimum 

structure. Also, economies of size were found to the extent 

that the sxaller farmers received approximztely 50% less than 

the larger farmers for their return to management and watsr. 
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INTRODUCTION 

In the last few years a great deal has been hserd about 

t 3 e  effluence of our society. A noted economist has suggested 

tizt we are too preoccupied trith increasing production of goods 

and services and that we are starving the public compared to 

the private sector of our economy.1 Regardless of how one feels 

zbout the consequences of our affluence the fact remains that 

noir, as dtreys, governmental decisions are made within a system 

or constraints. Nany resources are scarce; they must be allo- 

c ~ t e d  between public and. private sectors within the governrrlent' 

in such a way as to maximize human satisfaction. 

A rational choice of the allocation of scarce resources 

is essential to mznkina. The task of rational decision making 

h s  been defined by Hubert Marshall, associate professor of 

lolltical Science, Stanford University, to include: 

1 .  the identification of the value or values to 
be maximized, 

2. the listing of alternative courses of action, 
3. the deterrrlinatron of the consequences thzt 

follow from each of the alternatives, and, 
4. the comparative evaluation of these sets of 

consequences in terns of the value or values 
to be maximized. 

Thus, follo~ring this deTinition the decision na-ker mu-st 

- 57-a I-,,, knoxledge that is safL'icliently accurate to perm?'_t the 

-- -'-- -,- 
I John GaiLbrith, The P.ff?.uent - ----.- Society, (~ostcn: 

----,:-ton Mizflin Co., Ism.- 
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correct choice among the alternatives. 

It is to achieve thes~ ends that this study was prepared. 

There is, of course, no single solution to the scarce resource 

problem, nor is there a limit on the amount of kno~~~ledge that 

is desired by decision makers. 

I. THE PROBLEM 

Within the last ten to fifteen years, several large 

srees of Idaho desert land have been developed for irrigation 

practices. The  resent rate of development of irrigated land 
by individuals using private capital is approximately 50,000 

ecres per year. 

The principal tools in this development plan are the 

pump and. the deep well. The importance and the problerns asso- 

ciated with deep well pumping are illustrateci throughout the 

, Smke Rlver Basin. The subject area chosen for this study lies 

in the Snake River Basin, south of Burley, Idaho, in Cassia 

Co~?ty. This area is commonly referred to as the Oakley Fan 

The relative bounds are outlined in Figure I on the 

rollowing page. 

The Oakley Fan is a relatively new farming area. Some 

Production units are less than ten years old, and n!ost units 

h ~ ~ c  not been producing for more than fifteen years. 

Because recharge of groundwater is so small relative to 

'.::t!ldi7aiqal, the groundwater supply in the Oakley Fan can be 

ccnsidered a stock resource. In conventional economic analysis 



Figure 1 .  

Location of the Study Area 



4 
the present value of a stream of expected net revenues frcm a 

given stock resource is usually assumed as an objective. How- 

ever, since groundwater in the Oakley Fan is a "corrimity 
i 

resource," individual fanners lack full control of the water 1 
their land and are not able to max-imize in the usual 

sense. Even if a farmer does not purrip water on his land, his 

water table will decline, because pumping by his neighbors 

affects the water level of the whole area. Thus, attempts to 

conserve water, or to extend the length of time the stock re- 

source can be utilized by an individual, will not be effective. 

Because an individual fanner docs not have full control 

of the stock of water under his land, he will maximize profits 

if he considers his groundwater as a rrflow" resource. That is, 

the services from the resource are available during only one 

period of time. If the resource is not used during that period, 

it is lost forever. Water at any given depth, is available to 

the individual farmer at only one period of time regardless of 

whether he pumps or not. In this situation, the farmer would 

naximize profits by applying the economic principles of tradi- 

tional firm analysis, which are to produce at the point where 

narginal cost equals marginal revenue. For purposes of this 

study, however, the farmer will attempt to produce 2s much as 

Possible at the low point on his long run average cost curve. 

The existing farmers approach to the problem of a stock 
1 

""ter supply is further co~~lplicated by the fact that additional f 
i 

ef 'f lopment has been occularing in the area. The existing ppo- 1 
i 
i 
t 
f 

i a 
t 
a 

. 1 - - - - - - . -  - -- 
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ducers would r a t h e r  have land development cease than t o  jecpar- 

dize t h e i r  a v a i l a b l e  water  supply. Thus, i t  becomes our publ ic  

o f f i c i a l s 1  du ty  t o  make r a t c o n a l  d-ecisions wi th  r e s p e c t  t o  t h e  

scarce resource,  water.  Under t h e  e x i s t i n g  law, the  S t a t e  of 

Idaho i s  i n  a  p o s i t i o n  t o  expand t h e  nuirnber of a d d i t i o n a l  

1:clls t h a t  w i l l  go i n t o  t h e  area ;  under t h e  condi t ion  t h a t  
L 

previously e x i s t i n g  water  r i g h t s  a r e  not  v i o l a t e d .  It may 
1 
1 
f 

b.-ell be t h a t  water  from t h e  deeper more involved punlpi-ng systems 

is being put  t o  a  b e t t e r  econorflic use t h a t  water  pumped from 

\.:ells of l e s s e r  depth.  I n  such a  case,  t h e r e  e x i s t s  a  poss i -  

b i l i t y  t h a t  w e l l s  of l e s s e r  depths a l low econonlic p r o f i t s  f o r  t h e  

individual  t o  t h e  detr iment  of t h e  publ ic .  If the  law were t o  

l i m i t  t h e  pumping of t h e  shallow r .~e l l  t h e  water  v~ould n o t  be 

bc5ng used t o  maximlze t o t a l  humzn s a t i s f a c t i o n .  

P a r t i c u l a r l y ,  t h e  answer t o  the  s p e c i f i c  problem w i l l  

!?--.-~e a  d i r e c t  bear ing  on t h e  economy of Idaho and t h e  f u t u r e  

development of t h e  s t a t e .  Water i s  one of our s t a t e ' s  most 

- c~ luab le  resources ,  and it  must be b e n e f i c i a l l y  and economically 

u t i l i z e d .  Thus one of the  prLmary purposes of t h i s  s tudy  was 

t o  provide p u b l i c  o f f i c i a l s  wi th  farm cos t  ana lyses  t h a t  can 

LC used t o  judge t h e  f e a s i b i l i t y  of f u t u r e  farm development 

'3:..ojects. It i s  an  econo~nic f a c t  t h a t  t h e  more a  farmer can 

!-ZY f o r  water,  t h e  deeper and more e l abora te  pumping system 

2::: xay develop. But should a  man b s  allorred t o  develop such 

2 P'mping sys-tem a t  t h e  expense of h i s  neigh.bors who may we l l  
. . 

- ri-";e p r i o r  water  r i g h t s ?  If ecolio:rtlies of si.ze a r e  shown t o  
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should the larger farmer be allowed to expand at the 

expense of the smaller farmer? 

The answer to these ques'tions will be decided by the 

state courts with the aid of state officials. In order to 

aid them in making; their decisions, this study has analyzed 

the problems of defining a reasonable pumping level in the 

Oakley Fan area for crop producers. This study also sought 

to determine if the size of the farrcing operation altered 

the amount of revenue producers could pay for water. These 

problems and their implications are important to the field 

of agricultural economics to the extent that they demonstrate 

the return to factor inputs. An attempt has been made to 

isolate the return available to the factor input, water. 

Also the principal of econouiies of size ris described 
I 

and supported by emp$rTcal evidence. It is not expected that 

this study will show conclusive evidence of how the courts and 

State Ihgineer will make their decisions, but it will attempt 

to make valuable contributions to what is already kncr.cn about 

this problem area. The stu-dy will also supply future research 

k~ith a basic model with which to work. 

OBJECTIVES 

The main objective of this study was to determine the 

amount of revenue producers could feasibly have a-vailable to 

pay for water, From an econo~nic standpoint the objective 

r?Jas to establish the maxinl~un amovnt of revenue available for 

:.:ater wit11 re:jpect to area limitati ons. In con~unct:i.on l~ith 
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this objective the study sought to sh0t.r ?tow much revcnue the 

"typical producer1' in the area presently had svailable for 

trater expenditures, after allowing a fair return to all other 

factors of production. 

Another major objective was to determine if the size 

of the farm operation altered the amount of revenue producers 

could pay for water on a unit basis. The available revenue was 

measured by the capability of the farms to produce high value 

crops at low costs. 

Four minor or subob jectives were chosen: (1 ) to suggest 

more efficient methods of corfibining the available resources. 

mat is,.to reorganize the cropping patterns in such a manner as 

to obtain an optTmum rotation, given the local restrictions, 

(2) to assess the magnitude of the technical economies asso- 

ciated with the size of production-units, (3) to demonstrate the 

use of linear p130grmfrling in de terlnining optimum farm pat terns, 

(4) to establish positive coefficients that could be used to- 
gether with soncurrent research to establish a reasonable 

pumping depth for the area. 2 

2~niversity of Idaho, ll~graj.cul tural Engineering Dept . 
S t u d y  on Pu~rlping Systea~s and Costs", Resti7jcted Current Project 
I : ~ a b e r  7135, Moscow, Idaho, 1968. 



CHAPTER I1 

I. HYPOTHESIS STATEMENT 

The Ynitial hypothesis of this study was: 

Under present conditions the producers in the 0a.kley 

Fan are producing in the most optimum manner. Such a h~ypo- 
d 
thesis implies that the revenue available to pay for water is 

presently at a maximum. 

The alternative hypothesis states that the producers 

are not producing in the most optimum manner, thus suggesting 

that, additional revenue could be made available to water. 

A second hypothesis formulated was: That technical 

economies or size exi-st in the subject area irrespective of 

superior management . 
With respect to the first hypothesis a co~nparison was 

made between what the collected data showed was being acco-mp- 

lished to what a linear programming model showed could be 

accomplished, 

The use of empirical data within a minimurn cost analysis 

was utilized to solve the second hypothesis. A downward slop- 

ing long run average cost curve for the average farm will indi- 

cate that with a long run rotatjon, economies of size are attain- 

able. If the long run average cost curve does not slope down 

the indication will be that size econcmies are not attainable 

uith the given long run rotztjon. 



11. SOURCES OF DATA 

Personal interviews with a sample of farm operators 

during the summers of 1966 and 1967 provided the basic data 

for the empirical analysis in this study. These data, based 

on the 1965, 1966, and 1967 crop were supplemented with 

cost data from secondary sources, primarily publications of the 

Idaho Agriculture Extension Service and from Idaho Experiment 
a 

Station personnel. Cassia county's county agent also provided 

additional information .for the analysis. 

Initially a list of fifty commercial farming operations 

were compiled su-bject to the following requirements: 

Location: The farm had to be located within 1. -- 
the relative boundaries set as the subject 
area. 

2. Commercial farming: Tne farm had to be a 
"coEerciail?~ation. That is, the farm 
had to be operated primarily f ~ r - ~ r o f i t ,  
which excludes "hobby" or If show" farms, 
experimental farlns, and other sixnilar 
~perat~ons. Part-time operations were 
also eliminated. 

3. Type of Farming: To qualify as a field crop 
farm, all of the farm gross revenue had to 
come from field crops. 

From the list of fifty, thirty-eight were initially 

contacted. Twenty-one interviews were set up from this initial 

contact. 

Information was obtained from each farm on crop acreages, 

Yield, machinery, investment, labor use, farm expenses, and on 

:. . 
--yC various enterprises. The enterprise information indicated 
~ - 

operations performed, the sequence of the operationf s 

accl:~rence, and the performance rates on all equipment and labor. 



Farm records and income tax sumiriaries were the main source of 

data for 18 of the 21 producers interviewed. Thus a three 

year collection of data from 18 producers is the basis of the 

emp@rical data in this study. The size and enterprise break- 

dovlm is given in Table I. 

111. ANALYTICAL PROCEDURE 

The synthetic firm approach was used in this study. 
3 

a 
This approach involves developing budgets for hypothetical 

firms, using the best available estimates of the technical 

coefficients and charging market prices or opportunity costs 

for all resources. The term tecbical coefficient is defined 

as including all resource requirements and expected yields. 

The reasonable division lines for the model farms 

appeared to be at the 200, 400, and 600 acre range. It was 

i'elt that this distribu.tion would most reasonably apppoach the 

situation in land size as it exists in the area. Three sizes 

of macliinery varied directly with the three different land 

sizes. The costs and factor inputs were found to be different 

4- lor the various land sizes. A separate budget was prepared 

for each of the land sizes. Then each of the budgets was 

presented in a linear programming tableau. Conventional linear 

j~. G. Bressler, " ~ e  search Determination of Economics of 
11 Sc.ele, Journal of Farm Economics, Vol. XXVII, No. 3, August, 194-5'. - - -- ----- 

It. 7,. - - 



programming methods were used, and wlill be discussed in a 

following section. 4 
The synthetic or "average firm" is represented by a 

given level of fixed resources--land, labor, and capital. 

Thus it is possible in a prof it maximizing linear programing 

problem to compute the optimum coalbination of products and 

variable resources for a specific farm size. 
a 

Linear Programing - Lo=. Linear programming is very 

similar in purpose to the analytical technique of comparative 

budgeting which was introducted into economics some 75 years 

ago. The actual linear progranlming method utilizes a system 

of linear inequalities and matrix algeb~a to select the optirnal 

combination of a given set of resou-rces under a given set of 

conditions. That is, several variables can be considered 

simultaneously with other fixed variables. Since iinear p'ro- 

gramnTng reduces the problem-solving to a routine, many more 

variables may be included in the analysis than would be feasible 

using conventional procedures. 5 

An explanation of the progrmmi~g technique can be niade 

by the use of mathematical terms. A matrix, made up of colurms 

4 ~ .  0 .  Head-y and W. Candler,  inea ear Progravming 
Methods," Iowa State College Press, Arnes, Iowa, (1958), Chap, 3. 

%obert Dorf~an, " ~ ~ p l i c a t  ion of Linear Programming 
to the of the Firm," University MTc~ofilms, Inc., 
Am Arbor, Michigan (1961)~ Chap. 1-3. 



T A B L E  I 

NUMBER OF SAMPLE FARMS R E P O R T I N G  I R R I G A T E D  CROPLAND HARVESTED 
B Y  S IZE  OF FARMS AND FARMS R E P O R T I N G  S E L E C T E D  CROPS,  

S U B J E C T  AREA I N  C A S S I A  COUNTY, 1965-67 

N o .  of N o .  of F a r m s  R e p o r t i n g  C r o p s  G r o w n  ----- 
s i z e  of' Farm Sugar 
Fa r ~ n  R e p o r t i n g  .-- G r a i n  P o t a t o e s  A l f a l f a  B c a n s  B e e t s  



and rows is utilized in this tecbniq~s. 

The matrix is a collectj-on or ~::2.u.ction function 

points for the various activities inclx2ed In the problem. 

Each row in the matrix represents a pzs::>.ction function 

point for a specific product. This c2n 5e represented dir- 

gramatically as: 

The subscripts following the letters indicate the roi,r 

and column in which the item appears. 

A = input-output ratio 

X = the quantity of factor input 

Y = the quantity of output 

- Anm& lym, indicates the specific amoun5 of 

each input factor necessa ry  t o  produ.ce one unit of Yl. 

The existence of restrictions cn the availability of 

initial inputs limits the total amount or output that can be 

produced. When these restricted resoupces can be used in 

the  prociuction of more than one proci.;ct, the problem of do- 

ciding which product to produce arises. 

Figui-e 2 represents a thcoretLc~L example of restrict- 

ing resources. Section a-b of rest-r.icrton line IJABOR IS, 



..section b-c of restriction line land and section c-d of 

restriction line LABOR I11 make u.p the production possibility 

curve for the production of Y1 and Y2 is possible at any point 

along this curve, ranging from producing only Y1 at point "a" 

to producing only Y2 at point lldll . Between these two points 

production of both products is possible. The point at which 

production is most profitable will be determined by the price 

' received for products Y1 and Y2. 

Such a price point is graphically presented in Figure 3. 

The RR1 line denotes all the possible cor~binations of the two 

products which will yield the same total revenue. This line 

is called an iso-revenue curve. The slope of the iso-revenue 

curve is determined by the ratio of the price of Y1, to the 

price of Y Thus with given prices, the point of maximum 2' 

profit or least cost is established by the tangency of the 

iso-revenue curve to the prod.u.c tion possibility curve. In 

Figure 3 the iso-revenue line RH assumes an equal price for 
1 

Y1 and Y2. If the price of Y1 exceeds the price of Y2 the 

iso-revenue curve will be RR 
2' 

On the other hand, if the 

price of Y2 exceeds Y 1 t h e  iso-revenue curve will be RR 
3' 

This study delt with five different production crops 

associated. wTth three fixed restrictions, for each of three 

different land sizes. Therefore, the involvement became much 

greater than the figures sh(,?w. However, tile procedure was 

identical. 



\ Labor 1 

L i m i t i n g  R e s o u r c e s :  

Land XX A c r e s  
Labor 1 XX Hours 
Labor 2 XX Hours 
Labor 3 Hours 

P e r  Acre Requ i rement s :  

Land X X 
Labor 1 X X 
Labor 2 X X 
Labor 3 X X 

U n i t s  of Y2 

F i g u r s  2 ,  Hy-poths t lca l  p r o d u c t i o n  p o s s i b i l i t y  f o r  
f o u r  l i m i t i n g  r e s o u r c e s .  



Figure 3. Production possibility curve  and 
iso-revenue l i n e s .  



IV. NATURE AIqD CAUSES OF ECOTTOTJIIES OF SIZE 

The relationship between the level of output and the 

unit cost of production are major factors of consideration 

concerning economies of size. Treatments of the traditional 

theory of economies of size under perfect competition are 

found many places in econonic literature. The theoretical 

framework used in this study departs from the traditional one 

!in that this analysis assumes a constant level of output por 

acre for the various sizes involved. 

Our interest Is focused on possible red-uctions in the 
r 

average total cost of the different farm sTzes. Force leading 

to such reductions may be classed as either internal or external 

economies. An external economy is defined by Sillnuelson as: 

"A favorable effect on one or more persons that 
emanates from the action of a different person or 
firm; it shifts the cost curve of each person it 
helps, and such an externally caused shift should 
be distinguished from any internal movealent along 
the affected individual's o~rn cost curve.I17 

These ecoi~omies are not in any way related to the output of an 

individual firm. Hence, external economies were excluded from 

consideration in the present study. Internal economies result 

from changes occurring within the firm. These inc1ud.e discounts 

to firms using a large volume of particular resources. Such 

'~acob Viner, "Cost Curves and Supply Curves" BEA -- Readings - in --- Price --- Theory (ed. ) G. S. Stigler, and Boulding, 
-1232. Chicaeo: Rj-chsrd Ir~~i-n, 1 952. 
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discounts are call€?. pecm-iary economies. 

Pecuniary econonies were found to be nonexistent in the 

study area. Attention was therefore concentrated. on technical 

economies--tho~e arising from changes in the input col~lbinations 

at successively higher levels of output. Because of the assump- 

tion of constant output per acre, increased output can only be 

achieved by increasing the nun~ber of acres of the particular 

rl 
crop. 

Divisibility and Economies of Size, Discrete (non- - - -- 
divisible) resources are available to the firm only in whole 

number quantities of specific size units. The discrete unit 

may be a sidgle item, such as a tractor, or a certain sized. 

increment of land, Divisible resources are available in 

measured quantities, including such items as bulk fertilizer, 

gasoline, feed, and seasonal hired labor. 

E. H. Cbarnberlin has pointed out that nondivisible 

resources may sometimes become available to the firm in 

8 divisible quan-Lities. This can occur when the firm obtains 

the use of a discrete resource factor for a fraction of the 

production period. For example, a potato cultivator may be 

oxned'and operated jointly by two or more farmers. Custom 

hlring and leasing are also possible in many cases, However, 

'E. H. Chambcrlin, ll~roportionality, Divisibility, and 
Econoinies of Scale. " Quart;erI1;y Journal of Economics, Vol . LXII, -- ------ 
KO. 2 (February, 1948);- 
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consideration of all of these factors is beyond the scope of 

this study. Lmplements and tractors were assumed to be or~med 

by the farm operator, subject to capital involvements which 

will be discussed later, Harvesting equipment was treated 

as a custom operation, as it was found to be readily available 

in the area. 

If all resources were divisible, any under utilized 

1 resource could be replaced by the rational manager for a 

slightly smaller and cheaper resource; achieving full utili- 

zation oT all resources. Thus, average costs would be less 

than or equal to those costs experienced under nondivisible 

resources. However, resources which may be divisible such as 

land, labor, and capital may also be limited by exoagenous 

factors. Also, the operator may decide to allow excess ma-chine 

capacity ss a safeguard against losses resulting from unfavor- 

able weather conditions. 

Basis for Analysis of Cost Economies. The economic -- - - -- --- 
theory underlying an analysis of cost econo.mies is illustrated 

in Figure 4, using the average-unit-cost curves of the firm. 9 

The short run average cost curves (SRAC) assume one or more 

resources to be fixed, while the other resources are variable. 

I n  this study, land, labor, and "capital" are designated as 

fixed resources, at the least cost position on the curve. 

At all other positions land would va.ry while "capital" and 

9~eorge J Stiglcr, -- The - T h e o r y  - - J  - or Price, -- rev. ed., Neb~ 
Yorlr, Ka cmillian Company (I 952 ) , pp . 1314.- i47. 



l abor  remained r e l a t i v e l y  f i xed .  Th5.s s tudy f orrnulated the  

low point  on t h e  assumed S3AC--the average of what was a c t u a l l y  

being done. From t h i s  po in t  extensions were made t o  a r r i v e  

a t  a  r e l a t i v e  SRAC f o r  the  t h r e e  d i f f e r e n t  s i z e s  involved. 

Curve SRAC i s  a  s i m i l a r  average cos t  curve bzsed on 2 

d i f f e r e n t  " c a p i t a l ,  " l abor  and land r e s t r i c t i o n s .  Curve SRAC 3 
has  the  same i n t e r p r e t a t i o n s  f o r  s t i l l  l a r g e r  f i x e d  combinations. 

The sho r t  run  average cos t  curves have t h e  t y p i c a l  "ufl shape 
I 

Average c o s t s  dec l i ne  ~ r i t h  an i n i t i a l  expagsion of outpui; a s  

f i xed  c o s t s  a r e  spread over more u n i t s ;  eventual ly ,  however, 

average c o s t s  per  u n i t  of output  l e v e l  off  and then  r i s e  a s  

o ther  i n p u t s  must be added i n  inc reas ing  propor t ions  t o  t he  

f ixed  resources ,  i n  order  t o  reach g r e a t e r  output  l e v e l s .  

It i s  emphasized t h a t  t h e  empir ica l  da t a  i n  t h i s  s tudy dep i c t s  

only t h e  low po in t  on t h e  r e l a t i v e  sho r t  run cos t  curves.  1t. 

was no t  wi th in  t h e  range of t h i s  s tudy t o  der ive  t he  complete 

shor t  run average c o s t  curves.  

From t h e  s tandpoint  of t r ends  i n  f'ar.m s i z e  and su rv iva l  

of t he  fir-.-., t h e  long run average c o s t  cu-rve ( L R A C )  i s  pro- 

bably most r e l evan t .  The  LRAC curve i s  an "envelope" formed 

a s  a  tangency t o  t h e  shor t - run  cos t  curves.  The LRAC curve 

can be consid-el-ed a s  a  planning curve i n  the  sense t h a t  a  

farmer planning f o r  t he  long-run w i t h  a l l  resources  va r i ab l e  

could decide t o  opera te  a t  any po in t  on t h e  curve. I f  t'ne U 

shape i s  appropr ia te  f o r  t h e  1,RAC curve, producers s~oulil  tend 

t o  l i m i t  expansion so a s  no t  t o  go beyond the  lninj-mum point Q 



AVERAGE 
C O S T  P E R  
U N I T  OF 
OUTPUT 

O U T P U T  

F i g u r e  4. Hypothe t ica l  s h o r t  run and l ong  run  average  
u n i t  c o s t  cu rves  f o r  farms of different s i z e s .  

: 

3: 't' 
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un less  retu-rns were h igh  eriough above R ,  t o  make a  l a r g e r  

output more p r o f i t a b l e .  I I o ~ ~ e v c r ,  i f  t h e  LRAC d e c l i n e s  through- 

out o r  becomes cons tant  beyond sorfle po in t ,  t h e r e  vrould be no 

cost  disadvantage i n  expand-ing s i z e  i n d e f i n i t e l y .  

A long r u n  c o s t  cu13ve, LAC,  can be cons t ruc ted  f o r  any 

family of shor t - run  c o s t  curves,  a s  i n  F igure  4. The empir ica l  

evidence ga thered  f o r  t h i s  s tudy r e s t r i c t s  t h e  a n a l y s i s  t o  t h e  

* area  between p o i n t s  A and Q. 

For purposes of t h i s  s tudy  i t  i s  assurfled t h a t  t h i s  

range i s  t h e  low range of t h e  long run c o s t  curve. This 

assumption i s  j u s t i f i e d  by t h e  producers a l r e a d y  i n  the  a rea .  

However, i t  must be poin ted  out  t h a t  t h e  s i z e  of t h e  u n i t  i n  

a g r i c u l t u r e  i s  p a r t l y  a  h i s t o r i c a l  phenomenon, where-in a 

beginning opera to r  a c q u i r e s  a  s i z e  determined by t h e  l i m i t e d  

resources he possesses .  The average s i z e  far.m i n  t h i s  a rea  

on which t h e  model and the  l i n e a r  px2ogramrning c o e f f i c i e n t s  

a re  based could have been determined by exogenous f a c t o r s .  

If t h i s  i s  t r u e ,  t h e  ex ten t  t o  which these  exogenous f a c t o r s  

change over time n u s t  vary  t h e  r e s u l t s  of t h i s  s tudy.  

Probably t h e  most important s i n g l e  f a c t o r s  l i m i t i n g  

fama s i z e  a r e  t h e  r i s k  and u n c e r t a i n i t y  inhe ren t  i n  farming. 

Expansion i n  s i z e  o r d i n a r i l y  r e q u i r e s  borrowed c a p i t a l ;  a s  

more borrowed c a p i t a l  i s  employed t h e  r i s k  of l o s i n g  e q u i t y  

o r  burdening t h e  family w i t h  a  l a r g e  'cbt i n c r e a s e s ,  ThusJ 

farmers v;ho have achieved an e f f i c i e ~ l t  s i z e d  u n i t  and s a t i s -  

f ac to ry  incoxles may t end  t o  "p lay  i t  sa fe"  i n  order  t o  p r o t e c t  

th2i.r cu r ren t  p o s i t i o n .  



The area study reveals that as the farm size increases 

byond the 600 to 700 acre range, the prod.ucers fel* they 

F u ~ t  diversify widely. Most of the producers of this sFze 

E r e  in the live animal market prLmarily, b~hile raising some 

cgsh cropso Since this study was designed to analyze crop 

~roduction farms, the upper limit acreage range was 600 to 

700 acres. 
I 

Minimum Cssbs.  In any empirical study it is important 

to specify what costs are being minimized and the conditions 

vmder xhich costs are minimized. One of the first steps in 

this specification process is to determine the sources of 

possible economies or diseconomies associated with farm size. 

In this study as has been presented, the source of economies 

or diseconomies rests with technical or physical economles or 

6iseconornies arising from input combinations. An attempt 

i ;E?S made to determine the minimum cost points for three levels 

~f output (three sizes) taking into account only technical 

cconornies. 

The conditions under which the minimum cost points were 

selected are (1) that prices paid for similar inputs do not 

-;aI7g by size of farm, (2) the input-output relationships used 

E:'c cilrrently available in the Oakley Fan area, and (3) the 

~~?.~t-out~ut relationships used are also those which could 

attained subject to the area restr?.ctions. 

Fixed and Varlable Resources and Costs. In order to 
__I-- P --- -.--- 



,dcquately establj-sh minililum costs, it is nscessary to dis- 

-;;ipguish between fixed costs and variab1.e costs. Such a 

distinction has meaning only in the short run context, where 

the resources defining plant size are fixed; that is, the 

resources are available to the firmi only in specified quanti- 

ties. In the long run all resou-rces and costs are variable. 

Before specifically distFngu.ishing between fixed and 
a 

1. the dividing line between what is a fixed cost 
and what is a variable cost is not the same 
for all dec'isions; 

2. an expense may be a mixture of both fixed and 
variable elements; 

3. the term variable does not refer to variations 
in prices over time, but rather to cost- 
output relationships at given moi~lents in 
time; and 

4. the expression 'lcompletely fixed expense" is 
open to diverse interpretations, depending 
on the classification of the cost involved. 

These r~rarnings will become more significant in the following 

sections of this study. 

Fixed costs. Fixed costs go on regardless of the volume 

of' the output provided and are, therefore, lower per unit of 

output at higher volumes of output. Generally, major fixed 

costs include such items as depreciation, interest, insurance 

and taxes on buildings and equipment. A decrease in fixed 

'lo 
Haynes, W. W., Manageri aL Economi.es, (Homet.~ood, 

Illinois : Oarsoy Press CO., 1963, pp. 217;:-220. 



cos t  p e r  u n i t  of output  can r e s u l t  by i n c r e a s i n g  volume t h ~ o u g h  

an expanding crop product ion so  t h a t  t h e  saxe o r  only s l j - g h t l y  

increased  t o t a l  f i x e d  c o s t  can be d iv ided  over a l a r g e r  volume. 

I n  genera l  d e c l i n i n g  average f i x e d  c o s t s  open t h e  p o s s i b i l i t y  

of economies of s i z e .  

Var iable  Costs.  Variable  c o s t s  inc lude  a l l  those  

c o s t s  which i n c r e a s e  i n  t o t a l  a s  t h e  volume of output  inc reases .  

Some v a r i a b l e  c o s t  i tems inc rease  p ropor t iona te ly ,  o r  n e a r l y  

so, w i t h  output .  Some.may even inc rease  more than  proport ion-  

a t e l y .  Others inc rease  only  s l i g h t l y  wi th  i n c r e a s e s  i n  output .  

The g r e a t e s t  o p p o r t u n i t i e s  f o r  r educ t ions  i n  v a r i a b l e  c o s t s  

l i e  i n  reducing  them i n  t o t a l  r a t h e r  than  on a  pe r  u n i t  of 

volume b a s i s .  P a r t i c u l a r l y  i n  t h e  s u b j e c t  a r e a  where no 

pecuniary economies were f o ~ m d  t o  e x i s t .  However, f o r  pur- 

poses of t h i s  s tudy  d i r e c t l y  p ropor t iona l  average vax>iable 

cos t s  were assumed. On t h e  average such an  assumption i s  

j u s t i f i e d .  For  example, consider  t h e  d i v i s a b l e  input  product,  

seed. A s  a  producer p l a n t s  more seed h i s  output  inc reases  up 

t o  a given p o i n t ;  beyond such a  p o i n t  dec reas ing  r e t u r n s  ma-y 

s e t  i n  caus ing  h i s  output  t o  decrease .  I n  a c t u a l  p r a c t i c e  

there a r e  u s u a l l y  some men ~ ~ ~ h o  a r e  below t h i s  optimu-m seed 

app l i ca t ion  r a t e  and some who a r e  over it. This  s tudy u t i -  

l i zed  t h e  a c t u a l  d a t a  ga thered  a long w i t h  suggested optimum 

r a t e s  by t h e  p r e v i o u s l y  mentioned. agencies ,  I n  t h i s  way, 

d i r e c t l y  propox-tional v a r i a b l e  c o s t s  t o  output  were e s t ab -  

l ished.  



VI. ASSU!!4PTIONS 

The basic assumption underlying the znzlysis or this 

study is that the Oakley Fan farmer will attempt to maximize 

profits in the long run by considering both fixed and variable 

production costs in deciding $hat, how and how much to pro- 

duce. 

a Two further assumptions were made in direct connection 

with this study. It was assumed that all farmers had suf- 

ficient water to grow any of the crops in the plan. Second, 

it was assumed that the farmers production possibilities 

were lirriited to five main crops. 

The "sufficient water1' assmoption was necessary in 

order to provide a net return available for water. 

The crop limitation assumption was made because a 

statisticzl average showed that the five crops, potatoes, 

grain, alfalfa, beans, and sugar beets made up 89.01 per cent 

of the total acreage. The remaining 11 per cent consists of 

idle land, pastu-re, homestead, ditches and roads, and other 

crops. 

In addition to the above asswflptions there are four 

basic assumptions that must be made when dealing with linear 

programing, They are : 

1. Linezrity - each additional unit of output 
requtres the identical amount of 
inputs. 

2. Divisibility - any process can be used to any 
positive extent so long as 
suffi.cient 1-esourJccs are availahlc. 



3. Additivity - two or more processes can be used 
siraultaneously, and if this is 
done thc values of the outputs 
and inputs trill be the sums of 
the values which would have 
resulted if the process were used 
individually, 

4. Finiteness - the number 'li processes available are finite. 

Other assumptions concerning specific aspects of this study 

will be made explicit and will be explained as they arise. 

Robert Dorfman, "~pplj.catioi~ of I,I.ncar Progra~rning 
LO the theol-y of the Fimn" ,  University Microf5.l.ms, Inc., A n n  
Arbor, Michigan (1961 ), p. 81. 



TABLE I1 

THREE-YEAR LLVERAGE PER'~C~TAGE - 
OF 

CROP DISTRIBUTION 

Crop 
Per Cent 
Average 

Grain 39.01 

Potatoes 15.16 

Alfalfa 11.50 

Beans 10. 36 

Sugar Beets 12.81 

Peas 

Corn 

Clover 

TOTAL 

-% The total is not 100% and this difference 
is attributed to rounding, homesite, roads, 
ditches, pasture, etc. 



CHAPTER 111 

PRESEXTTATION OF DATA AND ABALYSIS 

The a n a l y s i s  was conducted u s i n g  constraL:~i;s  i.:;iposed 

by t h e  farm programs that were i n  e f f e c t  a t  t h e  tis;!e of t h e  

namely t h e  1965-67 programs. 

Crops Produced and Cropping Programs -- and Soi l -s  

C r o ~ s  Produced and Cropping Programs. F i v e  p r i n c i p a l  
C - 

a 
f i e l d  c rops  were produced i n  t h e  Oakley Fan a r e a  d u r i n g  t h e  

survey. These were:  (1) a ,  ( 2 )  p o t a t o e s ,  ( 3 )  suga r  b e e t s ,  

(4)  beans ,  and ( 5 )  a l f a l f a ,  Three o t h e r  c rops  were grosrjn i n  

the  a r e a  d u r i n g  t h e  1165-67 t ime span. However, when combined, 

these  t h r e e  c r o p s  amount t o  on ly  6 p e r c e n t  of t h e  t o t a l  a c r e -  

age intervLewed and were n o t  found t o  be of over  a l l  s j -gn i f i -  

cance. Tabl-e I1 g i v e s  t h e  percen tage  breakdown. 

Gra in  i s  t h e  most impor tan t  c rop  produced i n  t h e  Oakley 

Fan a r e a  i n  t e rms  of t o t a l  a c r e s .  On confe13ring w i t h  t h e  county 

agent it was d i s c o v e r e d  that  a r eady  market  exi .s ted f o r  t h e  

g r a i n  crop.  There  a r e  s e v e r a l  l a r g e  c a t t l e  o p e r a t i o n s  i n  t h e  

nezr  v i c i n i t y  which c r e a t e  a ready  demand f o r  t l ~  g r a i n  c.rop,, 

Po ta toes  were t h e  most impor tan t  c rop  i n  t e rms  of  va lue  of t h e  

crop assuming ave rage  p r i c e s .  However, few fa rmers  would con- 

s i d e r  p u t t i n g  more than  25  pe rcen t  o f  t h e i r  farm i n t o  p o t a t o e s  

because of' t h e  h i g h  r i s k  f a c t o r .  The p r l c e  f l u c t u a t i o n  i s  

t ~ i d e r  Tor p o t a t o e s  t h a n  f o p  any of t h e  o t h e r  CFaops. 
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Because c o n t r a c t s  were ava i l - ab l e ,  sugar  b e e t s  and 

beans were r a i s e d  a s  a hedge a g a i n s t  ma~=ket; f l . u c t u a t i o n s .  

There was no  a p p a r e n t  concern  by t h e  p r o d u c e ~ s  over  t h e  nun- 

ber ,  o r  amount of a c r e s  t h a t  were ava i l - ab l e  t o  be l e t  on con- 

t r a c t  by t h e  companies. A f t e r  a n  i n i t i a l  investment  had been 

made f o r  t h e  equipment n e c e s s a r y  t o  r a i s e  sugar  b e e t s  t h e  

I producers  i m p l i e d  that t h e y  f e l t  t h e y  must r a i s e  a t  l e a s t  7 

t o  1 0  p e r  c e n t  s u g a r  b e e t s  t o  u t i l i z e  t h e i r  equipment. Economi- 

c a l l y  s t a t e d ,  t h e  p r o d u c e r s  were a t t e m p t i n g  t o  a t  l e a s t  cover  

t h e i r  f i x e d  c o s t s ,  w i t h  a c o n t r a c t  c rop .  

G e n e r a l l y  t h e  p roduce r s  i n t e rv i ewed ,  t ended  t o  grow 

about t h e  same ac reage  of  beans  a s  t h e y  d i d  suga r  b e e t s .  T h i s  

occurred because  t h e  far-mers  g e n e r a l l y  ma in t a ined  that at .  

about 1 0  t o  15 p e r  c e n t  of  t h e i r  c rop  ac reage  should  be  cov- 

e red  by c o n t r a c t  c rops .  S y  s o  do ing ,  t h e  f a rmer s  were a b l e  t o  

s t a b i l i z e  a g i v e n  amount of t h e i r  income. 

More t h a n  h a l f  of  t h e  p r o d c c e r s  i n  t h e  a r e a  i n s i s t e d  

on growing a l f a l f a .  They were cognizan t  of t h e  f a c t  t h a t  i t  

was c o s t i n g  them money t o  r a i s e  it. Seve ra l  r e a s o n s  were 

given f o r  r a i s i n g  a l f a l f a .  A few gave h i s t o r i c a l  background 

and d e s i r e  t o  have f e e d  a v a i l a b l e  a s  a  reason .  Others  p o i n t e d  

out  that t h e r e  w a s  a r e a d i l y  a v a i l a b l e  niarket i n  t h e  a r e a ,  

and t h e r e  were s o i l  b u i l d i n g  advantages .  A few f a rmer s  s t a t e d  

t h a t  a l f a l f a  was n e c e s s a r y  t o  c o n t r o l  p o s s i b l e  d i s e a s e  on t h e i r  

pot;ato ground. Most of  t h e  fan-ners assumed t h a t  f u l l  u t i 1 i . -  

z a t i o n  of t h e i r  l s n d  t-ias n e c e s s a r y ,  t h e r e f o r e ,  a l f a l f a  became 

a cos t  milij.mizj.ng c rop .  bfilen t h e  f a~~rne r>s  s.re2.c l i m i t e d  by 
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some factor such as capital, labor, or wa-Ler, they wou-ld neglect 

their alfalfa in order to have a-d-ditional fa.ctors available for 

cash crops. 

A basic cropping program using the above crops and res- 

trictions was selected for investigation by the linear pro- 

gr-amming method. 

ff Soils. The majority of the soils in the Goose Creek 

area of cassia County are classified as sandy loam. For this 

investigation it was assumed that no appreciable difference 

occurred in faming operations because of soil differences. 

An inter vier,^ with the S.C.S. office substantiated the above 

assumption. No farmers in the area gave soil as one of' their 

restricting factors. 

11. SIZE AND TYPE OF FARM IN AREA 

The twentg-three fa'ms surveyed consisted of 10,076 

acres, which is a major portion of the area which was selected 

as the subject area. Thsre were no explicit boundaries on the 

subject area. 

The distribution of farms by size for the producers 

interviewed is presented in Table 111. The smaller farms 

predominate presently, because of relatively new entry of farmers 

into the area. All of the farmers in the 349 acre and. under 

range planned to increase acmage in the future. Those pro- 

ducers with more than 550 acres generally had 1j.vestock in- 

Vestments in addition to their fariiling. Fa~mers jn the 350 
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t o  549 range appeared t o  be r e l a t i v e l y  conl-,ent wi th  t h e i r  farm 

s i z e .  Therefore,  r e s t r i c t i o n s  of  water acd labor  was t h e l r  

main concern. 

The s i z e s  of the  farms s e l ec t ed  f o r  the  syn the t i c  

models a s  p rev ious ly  s t a t e d  were 200, 400, and 600 ac re  farm- 

ing  opera t ions .  Land i n  roads,  d i t che s ,  farmstead, e t c .  a r e  

a not  considered w i th in  the  above farm s i ze s .  The amount of 

land not  a c t u a l l y  used f o r  farming purposes was found t o  aver- 

age between 6 and 7 pe r  cen t .  For example, t o  farm 200 a c r e s  

the producer must have a t  l e a s t  212 a c r e s  a t  h i s  d i sposa l .  

The s t a t e d  acreage f o r  the  models a r e  mid-points of a  range 

assumed t o  extend 100 ac r e s  on e i t h e r  s ide .  

Since t he  cropping p a t t e r n s  were predetermined, they  

va r ied  w i th  t he  s i z e  of the  farrnSng u n i t .  The average careage 

of the  farms interviewed f e l l  i n t o  t h e  350-399 range. There 

were a p p r o x k a t e l y  50 pe r  cent  above t h i s  range and 50 per  cent  

below. 

111. CLIMATE AND AVAILABLE WORK DAYS 

The cl imate  i s  charac te r i zed  by hot  s m e r s  and r e l a -  

t i v e l y  mild win te r s .  Ra in f a l l  averages approximately e igh t  

inches pe r  year .  Most of the  r a i n  f a l l s  i n  the  win te r  months 

of November through March. Very l i t t l e  r a i n  f a l l s  from May 

t o  Septertlber. The moun t  of  r a i n f a l l  and the frequency were 

used t o  es t imate  th.e number of workdays losi; due t o  raj-n; t h i s  

bras ad jus ted  t o  tks avcrage of the  farnlers otm es t imate  of' l o s t  

time due t o  fai1:j.l.y s ickness  OF o.l;har unrorseeii f a c t o r s ,  Holi- 



1 clays and sundays were excl-uded a s  work clays. Table I11 shows 

1 the  monthly breakdown of average ava i l ab l e  work days, and the  

1 t o t a l  work hours .  

1 Based upon th is  information,  the  hours of work time 

1 ava i l ab l e  t o  t h e  farm opera tor  a r e  spec i f i ed  a s  fol lows:  

1 Time per iod  1  : January 1 t o  March 31 -- 51 0  hours 

Time per iod  2: Apr i l  1 t o  June 30 -- 864 hours 

1 Time per iod  3: Ju ly  1 t o  September 30 -- 900 hours 

1 Time per iod  4: October 1  t o  December 31 - 610 hours.  

The hours  shown i n  Table I11 a r e  the  hours  f o r  the  farm 

opera tor .  Addi t ional  h i r e d  l abor  and seasonal  l abor  w i l l  be 

1 discussed i n  t h e  optirnw farm r e s t r i c t i o n  s ec t i on .  

I Water 

It was d i f f i c u l t  t o  genera l i ze  about the  water resource 

i n  the  Oakley Fan. However, a l l  of the  fanners  interviewed 

obtained t h e i r  i r r i g a t i o n  water frorn w e l l s .  The t o t a l  l i f e  

of the water from t h e  we l l s  va r i ed  from l e s s  than 490 f e e t  

t o  more than 1,300 f e e t .  For purposes of t h i s  s tudy,  however, 

water was assumed t o  be present  a t  the  head ga te  i n  a  s u f f i -  

c i e n t  mount  t o  i r r i g a t e  any of the  f i v e  crops t o  be grown. 

Water, a s  such, was no t  t o  be assumed a  r e s t r i c t i v e  f a c t o r .  

By assuming 'it t o  be u n r e s t r i c t i v e  the  stuciy was a b l e  t o  a1.rive 

a t  a  r e l a t i v e  maxinlunl amount t o  be spent  on water .  

Ave;.age crop y i e l d s  i n  the  a r ea  a r e  snlnerzrhat above the  



TABLE 111 

NORMAL WORK HOURS AVAILABLE 
AND 

TIME PERIODS 

Total  Total  Hours 
Time Period FTork Hours Per Day 

1 
January 
February 
March 

sub t o t z l  

Apr i l  
May 
June 

sub t o t a l  

Ju ly  
~ u . & s t  
September 

sub t o t a l  

October 
November 
December 

sub t o t a l  

Grand Tota l  259 2,884 -- 
-- --- 



averages f o r  the  s t a t e  o r  f o r  t he  county. This irriplies a 

degree of management above average, s ince  the  growing and s o i l  

condi t ions  were not  found t o  be above average. The s p e c i f i c  

method of a r r i v i n g  a t  crop y i e l d  w i l l  be d iscussed  i n  the  next  

sec t ion .  

I V .  STANCARDIZED MODEL FARM BUDGET EXTRIES 

a 
Data f o r  t he  model budgets were developed i n  t h r ee  major 

s teps .  F i r s t  t h e  empi r i ca l  da t a  were t abu la ted  i n t o  a par  acre  

bas i s ,  second t he  phys ica l  requirements t o  r a i s e  one ac r e  of 

a crop were e s t ab l i shed ,  and t h i r d  the  computed c o s t s  were 

appl ied t o  the  resource  requirements.  

Management - 
As prev ious ly  s t a t e d ,  the  ba s i c  assurnption i s  t h a t  the  

farm managers a r e  pror"it  maximizers; i n  conjunct ion wi th  t h i s  

idea the  farmers  a r e  assumed no t  be ingenious,  because such an 

assumption would n u l l i f y  t h e  d i f f e r ences  due t o  far~r i  s i z e .  

This would cause th is  s tudy t o  be an ana ly s i s  of managerial  

a b i l i t y  i n s t ead  of a measure of the  exodgenous f a c t o r s  and 
P 

economies of s i z e .  The l e v e l  of education, degree of planning, 

higher  y i e l d s ,  and the  wi l l ingness  t o  adopt new t e c h o l o g y  

suggests tha ' t  t hese  farm managers a r e  above average, but  not 

exceptional.  

Application - Rates - f o r  --., Seed Per t5 . l izer ,  and I ? - a t i o n s  2 ---. 

Standard r a t e s  f o r  seed,  fertilize^ and nu11zbe-r of i r r F -  

gation?, were s e t  up f o r  the  modsls. Standardizing these f a c t o r s  
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acts to remove any managerial differences between farms. The 

data in Table IV and V represents the typical input coeffici- 

ents on the three sample farms. 

The range in grain seeding rates was 70 to 130 pounds, 

The product, grain, includes wheat, barley and mixed grain, 

the majority of acres being mixed grain, The variation in 

potato seed was from 1,300 to 1,700 pounds. For alfalfa the 

range was 8 to 16 pounds. Because the producers reseed alfalfa 

about every four years, the estimated seed rate was divided by 

four. Bean seeding rates ranged from 85 to 110 pounds depend- 

ing on the contract restrictions. The seeding rate for sugar 

beets varied frcm 5 to 9 pounds of monogerrn seed. 

The range in fertilization rates for grain ran from 50 

to 100 pounds of actual nitrogen per acre and 15 to 25 pounds 

of actual phosphate. For potatoes, the range was 150 to 250 

pounds of nitrogen and 80 to 180 pounds of phosphate per acre. 

The alfalfa hay fertilization varied from 0 to 50 pounds of 

phosphate per acre. The fertilization rate of the beans would 

vary depending on the advice of the field man for the contract- 

ing co,mpany. Generally, however, the range fell between' 0 and 

20 pounds of phosphate and 0 to 30 pounds of nitrogen. Sugar 

beet application rate ranged from 100 to 325 pounds of nitro- 

gen units and 60 to 300 pound-s of phosphate units. 

The' frequency of irrigations, of' course, varies with the 

weather conditions. However, the three years this study covered 
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involved a so  c a l l e d  "wet year" 1965, a "dry year"  1966, and a 

"nor l~~a l"  yea r  i n  1967. These a r c  "area terms" and simply imply 

a r e l a t i v e  degree of moisture.  Even i n  a "wet year"  i r r i g a t i o n  

i s  necessary.  Actual ly  the re  i s  never  s u f f i c i e n t  r a i n f a l l  t o  

exclude a s i g n i f i c a n t  mou%t of i r r i g a t i o n .  Therefore,  on the  

average the  number of i r r i g a t i o n s  a r e  q u i t e  r e l i a .b le .  The 

va r i a t i on  i n  t he  number of i r r i g a t i o n s  depends on the  crop 

involved but  i n  no case d i d  the range d i f f e r  by more than three.  

i r r i g a t i o n s .  Since t h i s  s tudy i s  not  dea l ing  wi th  amount of 

water appl ied ,  t h e  number' of i r r i g a t i o n s  i s  s i g n i f i c a n t  only 

from the  s tandpoint  of l abo r  involvement. 

Yields, - Seed P r i ce s ,  - and Product - Pr i ce s  

Since ve ry  l i t t l e  information i s  ava i l ab l e  f o r  small 

areas from secondary sources,  the  y i e l d s  and seed p r i c e s  pre- 

sented i n  Table I V  a r e  what were a c t u a l l y  repor ted  o r  est imated 

by the  interviewed farmers.  

Grain. New v a r i e t i e s  of g ra in  have g r e a t l y  increased  

the y i e ld s .  The repor ted  range went from 70 bushels  t o  130 

bushels. Many of t he  fanners  were very  near  the  100 bushel  

per ac re  mark. 

The g r a i n  seed p r i c e  was developed by compiling t he  

information from the  producers with the  l o c a l  seed merchants. 

There i s ,  of course,  q u i t e  a v a r i a t i o n  i n  seed p r i c e s  bu t  most 

farmers i n  t he  sub j ec t  a r e a  were no t  wil . l ing t o  spend over 

$5.00 pe r  100 pounds. The distrj.butLon i n  the  seed p r i c e  was 



TABLE I V  

PER ACRE SEEDING RATES, FERTILIZATION RATES, ABiD NUPBER OF 
IRRIGATIONS PER SEASON FOR THE kIflJOR ENTERPRISES 

FOUND ON THE SAMPLE FAPdYS 

F e r t i l i z a t i o n  
Seeding Rates Per Acre Nunb e r 

Enterpr ise  Rate Nitrogen Phosplia-t e of 
Per Acre Available Available I r r i g a t i o n s  

Grain 100 Ibs.  72 l b s .  18  lbs .  5 

Potatoes 1,500 lbs .  192 Ibs .  103 lbs .  11 

Alfa l fa  3 1bs.s:- 0 90 lbs .  5 

Beans 100 l b s .  30 l b s .  20 l b s .  8 

Sugar Beets 7 l b s .  1 5 0 1 b s .  150 l b s .  11 

$5 12 pounds pe r  seeding once every four  years .  



-:-39 

o iv ided  even ly  between b a r l e y  and wheat p r i c e s .  Most of t h e  

g r a i n  .grown i n  t h e  a r e a  found a  r eady  market  a s  l i v e s t o c k  

feed. Because of  t h i s  some prod-ucers grew a  h i g h  q u a l i t y  

b a r l e y  and r e c e i v e d  a  comparable p r i c e  t o  t h a t  of a l ~ h e a t -  

b a r l e y  mix tu re .  

The a c t u a l  p roduc t  p r i c e  was somewhat unique f o r  t h e  

a r ea ,  which c r e a t e d  a  h i g h  demand f o r  g r a i n  p roduc t s .  Fo r  

t h i s  r ea son  t h e  p r i c e  t h e  p roducers  r e c e i v e d  f o r  t h e i r  p roduc t  

was a s s o c i a t e d  b r i t h  l i v e s t o c k  market  p r i c e s .  Most o f  t h e  

farmers  d i d  n o t  l i m i t  t h e i r  g r a i n  c rop  because  of  government 

r e s t r i c t i o n s ,  b u t  chose  i n s t e a d  t o  s e l l  on t h e  l o c a l  market .  

The p r i c e . i n  Table V i s  a n  average  of t h e  a c t u a l  p r i c e  r e c e i v e d  

f o r  t h e  t h r e e  y a a r  p e r i o d ,  1965-67. 

P o t a t o e s ,  Because t h e  s u b j e c t  a r e a  1ia.s r e l a t i v e l y  netj 

t o  farm p roduc t ion ,  t h e  i n i t i a l  p o t a t o  y ie ld -s  were h i g h e r  t h a n  

those  now r e c e i v e d .  V i r g i n  l a n d  p r o d u c t i v i t y  i s  h i g h e r  t h a n  

p r e v i o u s l y  worked l a n d  because  of more s t a b l e  s o i l  s t r u c t u r e .  

However, a f t e r  two t o  f o u r  y e a r s  a  f a i r l y  c o n s t a n t  p r o d u c t i v i t y  

due t o  s o i l  c o n d i t i o n s ,  i s  e s t a b l i s h e d .  R1lt most farriers ag ree  

t h a t  i n  t h e  l o n g  r u n  t h e y  w i l l  average  no l e s s  t h a n  250 CWT. 

The r e l a t i v e l y  h i g h  s eed  c o s t  i s  what was r e p o r t e d  t o  

have been p a i d  i n  t h e  1966 c rop  yea r .  Although th i s  c o s t  may, 1 2  

2 ~ u r t  lbloller, "Cost  Economics Assoc i a t ed  With a n  
I n c r e a s e  i n  S i z e  o f  t h e  P o t a t o  F a t e r p r i s e  on Pump I r r i g a t e d  
Farms i n  South  C e n t r a l  Ic?.aho, " ( ? l a s t e r1  s T h e s i s ,  The U n i v e r s i t y  
of Idaho,  Nosco-)J, Idshr,,  1963) ,  p .  79. 
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seem h igh  compared t o  the  long-term a\Jt>;??g.: [:OR-t t h a t  was 

ex tab l i shed  by a  1962 c a s t  stud-y, i t  includes c u t t i n g ,  t r e a t -  

ing, shrinkage, r o t  l o s s ,  e t c .  None of the producers thought 

t h i s  p r i c e  was out  of l i n e ,  even though some producers cu t  and 

t r e a t  t he  seed themselves. Thejrwould do so z s  a  means of 

q u a l i t y  con t ro l  r a t h e r  than  a s  an economic saving venture.  

A 1959-66 ad jus ted  average p r i c e  was used t o  determine 

the  product pr ice .13  Since f e u  producers had s torage  f a c i l i t i e s ,  

g r ea t  cons ide ra t ion  was given t o  t h e  October p r i c e  of pota toes .  

There were no po ta toes  so ld  on con t r ac t  i n  t he  area ,  t he r e fo r e ,  

wide p r i c e  f l u c t u a t i o n s  were pos s ib l e .  

A l f a l f a .  The repor ted  ranges i n  t he  y i e l d s  of a l f a l f a  

were from 3.5 tons  t o  7 tons.  However, t he  one producer who 

repor ted  7 tons  was a  h igh ly  unusual opera tor  wi th  fami ly  

advantages many opera to r s  d i d  n o t  have. 

The seed p r i c e s  were ca l cu l a t ed  d i r e c t l y  from the  d e a l e r  

p r i c e s  i n  t h e  a r ea .  According t o  t he  dea l e r s  t he r e  has been 

very l i t t l e  f l u c t u a t i o n  i n  a l f a l f a  seed p r i c e  f o r  a t  l e a s t  

the l a s t  f i v e  yea r s .  

The p r i c e  of hay v a r i e s  i nve r se ly  with t h e  previous  

year:  s supply. It has  been kno.rm t o  change from $15.00 pe r  

ton t o  $30.00 i n  a  s i n g l e  year .  However, t he  growth of the  

ready market has  shown a  tendency t o  reduce t h e  wide v a r i a t i o n .  

l 3  United S t a t e s  Department of Agr icul ture ,  A&ricul.tural --- 
3.l;atis.l;i.c~ 1.967, (Washington D.C.: Government ~ r i n t r i x g  0ff'ice)T- 
DZ7p.240.- 



- ,  ,.. rin Table V i s  a  we: ghted average f o r  the  years  ... - 

Beans. Beans a r e  a  r e l a t i v e l y  new crop t o  the  a rea ,  
___C_ 

~ a c h  year  they grow i n  popular i ty .  ~ l l  of the  beans grown 

t, the area  were sub j ec t  t o  var ious  con t rac t  r e s t r i c t i o n s .  
C-• 

2 , ~  range i n  y i e l d s  were from 11 CIrJT t o  22 CWT. The low y i e l d  

s a s  repol?ted by a  producer who had had h i s  crop damaged by 

crest. 

Seed i s  r e a d i l y  ava i l ab l e  throughout the  county which 

yesults i n  a  p r i c e  s l i g h t l y  lower than the  s t a t e  average p r i ce .  

7jle pr ice  used i n  t he  models was a r r i ved  a t  from in terviews 

;:it11 the  l o c a l  dea le r s .  

The p r i c e  of beans has  been sharply inc reas ing  over the 

l o s t  f i v e  years .  The 1966 p r i c e  was more than a  d o l l a r  above 

the f igure  used i n  Table V. The value i n  the  t a b l e  i s  a  1959- 

66 weighted average. l5 It was f e l t  t h a t  t he  l a s t  t h r ee  years  

sho~~red an unusual ly  abnormal p r i c e  advantage t o  beans, there-  

fore,  the  long run es t imate  was made. The p r i c e  range com- 

puted by t he  l i n e a r  progra-nl, hotrever, provides s u f f i c i e n t  

f l e x i b i l i t y  t o  include t he  1966 p r i ce .  

Sugar Beets. A l l  sugar bee t s  i n  t h e  sub jec t  a r ea  were - 
grown on con t rac t .  Therefore,  con t rac t  nego t i a t i ons  may a l t e r  

the ac res  of sugar b e e t s  grown. The producers i n  t h i s  a r ea  



g e t  a lower tonnage p e r  acrz  than some o ' i h e ~  apeas i n  the  s t a t e .  

However, t h e  sugar  content  i n  the  bee t s  i s  higher  i n  t h e  Oakley 

Fan than  i n  s eve ra l  o the r  a reas .  It i s  poss ib le  tha-t a s  the  

sugar  content  prerni-u~n becomes more recognized, the  producers 

w i l l  grow more sugar bee t s .  

The y i e l d  i n  sugar bee t s  ranged f r o n  12 t ons  t o  18.5 

tons  pe r  a c r e .  Again t he  f l u c t u a t i o n s  a r e  mainly due t o  weather 

condi t ions .  

The seed p r i c e  of sugar bee t s  i s  t h a t  r epor ted  by the  

l o c a l  sugar  companies. The product p r i c e  was computed a s  t h e  

previous p r i c e  by weighting t he  1959-66 p r i c e s ,  
16  However, 

t h e  p r i c e  does no t  include t he  sugar content  adjustment.  A t  

t he  t ime of t h i s  s tudy t he r e  was no r e l T a b l e  s e t  p r i c e  f o r  t h i s  

premium. The s e l l i n g  p r i c e  i n  Table V inc ludes  both  th> pay- 

ment from t h e  f a c t o r y  2nd government subsidy. 

I r r i g a t i o n  - Systems. To f u r t h e r  s tandardize  t h e  farms, 

a.common means of i r r i g a t i o n  was se lec ted .  This posed no pro- 

bl-em s ince  a l l  but  one producer f l ood  i r r i g a t e d .  However, the  

v a r i a t i o n  i n  t h e  l abor  time involved was a  d i f f i c u l t  and import- 

a n t  f a c t o r  t o  i s o l a t e .  The problem became q u i t e  involved 

because of t h e  v a r i a t i o n s  i n  l eng th  of runs,  l abor  d e s i r e ,  

and var ious  i r r i g a t i o n  a i d s  such a s  concrete  d i t che s .  However, 

w i t h  t h e  a i d  of an a g r i c u l t u r a l  engineering s tuden t ,  i r r i g a t i o n  

l abor  requirements f o r  t he  var ious  crops were devised. 



TABLE V 

ASSUMED SEED PRICES, PRODUCT PRICES, AND PER ACRE YIEL,DS 
FOR THE ENTERPRISES FOUND ON 

THE SAMPLE FARMS 

Product 
E h t e r p r i s e  Seed P r i c e  Yie ld  Per Acre Prices: 

Grain $4.88/bu. 95 bu. $ 1.47 

Po ta toes  $5.50/cwt 250 CWT $ 1.47s: 

A l f a l f a  $ .5O/lb. 4.5 t o n s  $20.79:- 

Beans $8.97/cwt 17.5  CWT $ 7.47-3 

Sugar 
Beet s st-::- $ - 5 5 / l b  1 7  t o n s  $14.3 0::- 

<$ 1959-66 weighted p r i c e s  from U. S. A g r i c u l t u r a l  S t a t i s t i c s  

s:s:-Sugar Beet p r i c e  i n c l u d e s  government p a p e n t  



Costs. 

"The reflection of opportunity costs in the 
accounts if far fro.rn simple; in fact, it 
probably i.s impossible to devise a program- 
med system of accounts that will routinely 
provide accurate estimates of opportunity 
costs. 111 7 
In this study implicit opportunity costs are I - ~ C ~ L J ~ ~ ; ~ ~  1 I , ' " '  ' 

There are the costs which are not ordinarily recognized . i l l  "I" 

accounts, such as the interest on the producer's o w n ~ : i n ~ ~ : ~ ~ ~ ~  

merit. The definition applied to the opportunity cost p ~ * i ~ ~ i ' l .  

ple by W. W. Haynes is "The cost involved in any decisjoll 

consists of the sacrifices of alternattves required by 1.11:~' 

decision. If there are no sacrifices, there is no cost- !, I :' 

The implicit opportunity costs were assumed to b~ !.; 

per cent for land and building capital, 5 per cent f011 lli!, , : I I  ; ~ l l ' t ' ; '  

capital, and 8 per cent for operation capital. Tne ~ I I I Y : , ~  I' 

ferent rates reflect the varying time involved in tho u:j(! I " '  

the capital in conjunction with the risk element. ~ h c  l t ( ) l ' ,  

est pawent on land and buildings is stated explicitcly . I H  

the budgets. The machinery capital is imputed in thc t ~ ~ ! l ~ ' l * ~ " '  

and implement designations. These values were taken .frc)'rll " 

recent study of machinery costs.' The interest on thc 01"" ' " ' '  

ing capital is paid back primarily through the interest; 

capital entry in the budgets. 

.I7#. W. Zaynas, . .  Manap;erial ,----- ----.--- Econor,lics (Hornewoo(1, 1 ' ' 
Darsey Press Co., 1763), pp. 30-31. 

'~arl 11. Lindeborg, Cost of Opcrotiny: Farlo l l , , r n l ~  ; 1 , '  ' 
(University or Idallo; Mosco~~, Tda110, 15?62 ) , p-p . 2-.3, ( ~ c i : ~ ~ ,  ' !  

graphed ) . 



Machinery Costs.  

I n  a f a r .%  p roduc t i o~ l  u n i t  machinery c o s t s  a r e  one of 

t he  main a r e a s  where economies of s i z e  may be found. How- 

ever ,  because of t he  va s t  number, types ,  s t y l e s  and varying 

ages,  a comparison of machinery between far.ms i s  extremely 

d i f f i c u l t  and would be of ques t ionable  value.  Therefore,  

a s tandard  fxixily of machinery was s e t t l e d  upon based on t h e  

empir ica l  evidence. The machinery was then assumed t o  have 

s tandard  new c o s t s  2nd s tandard deprec ia t ion  and salvage 

va lue  r a t e s .  The new cos t  values were computed from a t e n  

yea r  average r e t a i l  s e l l i n g  p r i c e .  20 Such va lues  were then 

r e l a t e d  t o  the  above nent ioned cos t  stud-y, A s tandard 10  

pe r  cent  salvage value was assumed. The remaining 90 per  

cent  of t he  new cos t  was deprec ia ted  out  on a s t r a i g h t  l i n e  

b a s i s  f o r  a 10  yea r  period.  

Truck and Pick 'TJps. -- 
The t r ucks  and p i ck  up c o s t s  were computed i n  t h e  same 

genera l  ma-nner a s  f o r  a l l  machinery fo l lowing t he  genera l  

procedure ou t l ined  i n  t h e  cos t  s tudy by Lindeborg. The s a l -  

vage value was assutned a t  40 pe rcen t .  The remaining 60 per- 

cen t  of t h e  c o s t  was deprec ia ted  out on a s t r a i g h t  l i n e  b a s i s  

f o r  s i x  years .  2 1 

Repair Costs. 

A l l  r e p a i r  c o s t s  f o r  both  genera l  machinery and t rucks  

Z o ~ f f ' ~ . c i . a l  T r n c  t o r  2nd F a x ~  i3pip ;nznt  Gv.idn, Niitj.onnl --.--.- - ---- --* - 
Farm and P O W ~ ~ ?  Equip!r~ent I i c a l c r s  A ~ s o .  , ( S t .  Louis,  No. : 

21 l;ind.ebc)lx, op. c j  i;. p p ,  2-8. 

- 



a.nd pick ups are includ-ed in i;he budgetzd per acre value. 

Tractor 

The cost per hour for the various size tractors Fnvolved 

also was taken from the previously rnentioned cost study. The 

number or' hours of use was an empirical estimate based on 

the collected information. 

Custom Work 

Because many of the far.mers interviewed, hired custom 

operators to perform some of their operations, it was assumed 

that this possibility also existed for the models. The major 

custom work was harvesting and spraying. Rates that include 

hauling were assumed to have a standard distance of 14 miles 
round trip. 

Famn Supplies 

The entry farm supplies includes su-ch items as small 

hand tools, nails, bailing twine, rope, etc. Also the 

traveling, accounting fees, and legal fees that the farmers 

rnay have would come under this entry. An estimate of such 

expenses was derived from the empirical data. The estimate 

was then checked with other budget analysis to arrive at the 

figure in the budgets. 22 

**~'Arthur Lee Coff ing, "The Rclatj.onship of Farm Size 
to Ability to Pay for Irrigation 1Jater in the Dry Lake Area 
of Canyon County, Idaho" (~npuhlZshcd Master's Thss?.s, The 
University of Idaho, Mosco-c.~, Iclal~o, 1 .165)~  p. 49. 



47 
Builc1j.g; Costs --- 

The methodology enployed f o r  the  math-inery and t rucks  

was a l s o  used i'or determining bu i ld ing  cos t s .  Typica l ly  the  

sample farms had few bu i ld ings  o the r  than t h e  manager! s  home 

and t h e  machine shed. S t r a i g h t - l i n e  deprec ia t ion  was used 

f o r  a  twenty yea r  period.  The manager's home was n o t  included 

i n  t h i s  en t ry .  The i n i t i a l  cos t  inc ludes  sh.op and equipment 

f o r  the  shop. .  The r a t e . o f  deprec ia t ion  was 4% percent  pe r  

.. .. 
year .  ...T aI:s r e s u l t e d  i n  a  20 percent  salvage value f o r  bui ld-  

l i ngs  and equipment a f t e r  twenty years .  

Di rec t  Labor 

Di rec t  l abor  inc ludes  the  farm manager's own labor  

along wi th  h i s  f ami ly  and o r  h i r e d  labor .  The r a t e  was f i gu red  

a t  $1.50 pe r  hour r ega rd l e s s  of who performed the  opera t ion .  

However, i t  was assumed t h a t  t he  farm manager would be w i l l i n g  

t o  work the  hours l i s t e d  i n  Table I11 before  h i r i n g  any addi- 

t i o n a l  l abor .  This retr l rn t o  l abor  i s  the  oppor tuni ty  co s t  

f o r  the  farrfler's l abor .  There i s  no p rov i s ion  made wi th in  

t h i s  value f o r  the  r e t u r n  t o  the  manager's a b i l i t y  beyond 

t h a t  of l abo r .  

Taxes 

The t ax  r a t e  was based. upon county c l e r k  recor>ds, of 

land t ax  va.1ua'iio-n. The i l?rigal; ion system was excluded from 

t h i s  t axa t i on  value a s  much a s  possj-ble,  t o  i s o l a t e  charges 

concel~ned wi th  water .  A l l  water c o s t s  a r e  assumed t o  be pa id  



from the net -->=':- --'-. h - 7 . ;  r'5t entry. - - - i.-- - -  U -zi-.-- - l;?e ~Filue of the land TIES 

reported to 53 $LC: > 3 ~  scre excluding the irrigation develo~- 

ment expendit-~rss. I.:ec'illnery taxes 2nd truck and pick up 

taxes are inc>~5ed in Chis entry. A standardized license 

rate was also included Por trucks and pick ups. 

Insurance 

There appears to be a relatively standard insurance 

rate throughout the state of Idaho. This is $0.65 per $100 

valuation Tor rrl~chinery and $0.55 per $100 value of buildings. 

This value was charged against the buildings and larger mach- 

inery it eras. 

Effects of -the Assun-ptions in the Node1 -- 
The various standardizing assumptions were rnade in an 

attempt %o segregate out differences due to size and avail- 

able water supplies. These assumptions are prone to bring 

about fixed averages ~21ich may require adjusting if the models 

are compared to specific real farms. Because the assumptions 

are based on long run averages, they should have little or no 

effect on the outcome of the relative advantages of the dif- 

ferent sizes. To the extent that the models use averages and 

are not exact representations of specific farms the solutions 

will be in error. 

V. l 3 P I a R I C A L  PlODEL FARIil BUDGET ENTREES 

From the basic data gathered durj.ng the intervi-ews 2nd 
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frorn the standard coefficients explained in section IV, of this 

chapter, a standardized cost budget was prepared for each of 

three different farm sizes. By using either direct or weighted 

formula allocations, or sometimes both measures, it was pos- 

sible to allocate each budgetary cost to the individual enter- 

prise on which it was expended. Such iterns as contract har- 

vesting labor, could be allocated directly, while fuel, repairs, 

and similar items had to be allocated according to a system 

of weights. The system of weights varied with the item and 

the enterprise. For exanple, the amount of' repairs allocated 

to the grain crop was the percentage of the grain acres rul- 

tiplied by the total investment in specialized grain equip- 

ment and the hours of labor involved. 

The enterprise budgets are presented in Tables XV 

through XXIX in the append-ix. Because the farmers had kept 

only records for the entire farin and not for each individual 

enterprise, it was necessary to establish fine systems for 

allocating the cost of each item in the budget. 

Cost Allocation Systems 

Direct Cost Allocation. Direct allocation of costs 

can be achieved with such things as seed, fertilizer and spray- 

ing. A given amo~l-nt is used per acre and it costs a certain 

price; raultiplying the two together yields a per acre cost. 

Adding the respective per acre cost together will give th.e 

total cost for the given enterprise oil the fanil. 
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Allocation of Tractor Hourhs. Froni the interviews of - -- - 

the sample farms, tractor hours per acre were established for 

each operation that takes place in raising a particular crop. 

For example, the question was asked, "How many acres can you 

plow in an hour?" By correlating their plowing to a specific 

field, and remembering days or half days invo1ved;most farrn- 

ers were able to arrive at a figure which they believed to be 

fairly reliable. A model average of the individual reports 

was then computed to determine the total tractor hours for the 

individual enterprises and for entire farms. They totals do 

not include the custom tractor work involved In some spraying 

and harvesting. jTne tractor hours represent only work per- 

formed by the operator's tractors and hired men. 

Allocation o_f Labor Hours: The allocation of labor -- 

costs was constructed in a manner similar to that used for 

tractor hours. The method is coricerned with the man hours 

spent doing the field work, this includes machine and tractor 

operators' time. ) Such contract jobs as hoeing sugar beets, 

custom machine work, or custom hauling are not included in 

the labor cost allocation. Ian hours for each operation of 

a given enterprise was deter-mined by finding the machine time 

for the operation and multiplying it by the crew size to get 

the man hours for the operation. Man hours for each opera- 

tion and for irrigational purposes rJere totaled to get the 

total nuniber of man hours for the enterprise and for the farms. 



Entries -- in the Bu.dgets. The pllcviously espiained 

budget items were all assigned a value or cost per acre. The 

value of the output was arrived at by a!ul.tiplying the yield 

by the price per unit. From this value the sun of the costs 

was subtracted. The net result was a net retu12n to vzter and 

management. This coefficient of return to water and manage- 

ment was found to vary with the size of the farm involved. 

Empirical - Economies -- of Size. The initial analysis 

the emp/rical data did not show any significant economies of 

size. However, a more rigorous analysis with ad-ditional data 

gathered from 'he farmers did show definite technical econ- 

omies of size. Such economies were most easily discovered 

by an znalysis of the tractor, implement and labor entries. 

For example, it was found that on the average when a producer 

increased his farm size from 200 acres to 4CO acres he also 

increased his tractor size from 400 horsepor~er to 50 horse- 

power. Such a 25 percent increase in power does not represent 

a 25' percent increase in cost. A simFlar relation was found 

with 2 row, 4 row, and 6 row implements. Since the methodology 

used to cornpute the labor hours was directly relatcd to the 

implement and tractor time, any saving or dissaving in the use 

of the implements and tractors was readily and directly shown 

in the labor coefficient. Making such adjustments, it was 

easi1.y seen that econoinies of size did exi-st. Because of 

economies of size, three sets of the fau1il.y of per acpe enter- 
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prises r;?17s ccslstl-.;,.,cted. Once such e~tries in the per acre 

- - 
enterpriss 3-~2=33s h2d Seen derived, it Iras a simple method 

to const?-~ct L-?-~t-output coeffFcients for the linear program 

model. DerlvLxg the averege real famcs was a simple multi- 

,an -uiTer - plication x --, 



TABLE V I  

COST AND COST DIFFERENCE PER ACRE PER C R O P  
FOR THREE SIZES OF FARMS 

Per  Acre Per  Acre D i f f e r .  Per Acre D i f f e r .  D i f f e r .  
Crop Cost ,200 ~ o s t , 4 0 0  i n  Cost  CostY6OO i n  Cost  i n  Cost  

Ac. Farm A g .  Farm 200-400 A C .  Farm 400-600 200-600 
- -- 

Grain $ 96.52 $ 8 7 - 5 5  $ 8.97 $ 81 -56 $ 5 - 9 9  $ 4 4 0 9 ~  

P o t a t o e s  287.52 268.46 19.06 260.64 7.82 26.88 

Alfalfa I 00.40 91 . I  0 9 .30 87.12 3.98 13.28 

Beans 1 1 2 ~ 8 2  101.32 11 .50  94.99 6 - 3 3  17 .83  

Sugar 
Bee t s  226.18 21 2.37 13.81 204.08 8 .29 22.1 0 

TOTAL $823.44 $760.80 $ 6 2 9 6 4  $728.39 $3204-1 $ 9 5 0 0 5  



CHAPTER IV 

THE OPTIMU31 FARIJi AND THE AVERAGE RFAL FARM 

In this section the two models will be presented along 

with their various assumptions and restrictions. A comparison 

of the two models will then be presented. 

I, O P T I m  FARMS 

Initially, three different rotations with five different 

acreage sizes were associated with three different price lev'els 

in the linear program. However, such a program would develop 

more than 2,000 variables. Theref ore, it was generally conceeded 

that one representative rotation with three far.m sizes associated I 

with adjusted avera-ge prices would. be consistent with the ob jec- 

tives of this study. 

The input data for the linear program is that data which 

has been presented in the per acre budgets, Tables XV - XXlX 

in the appendix. The restrictions placed on the optiram solutions 

are real restrictions which were derived from interviews with 

the farmers, financial instStutions, and the Burley Department 

of Employment, 

The land restriction was chosen as previously explained 

because the area suggested such division lines as 200 acres, 

400 acres and LOO acres, Accordingly, the divisions are mid- 

points for the input coefficients. That is, the given 200 acre 

f a ~ m  could. va-ry from 100 to 300 acres xithout app~eciably 

altering the input cosffic.ients, This is true for the 4-00 and 

600 acre far.ms, 



The captial restriction was a figure arrived at by 

evaluating various amounts that were postulated by the fin- 

ancial institutions in the area.. The capital coefficient does 

not represent an amount in ready cash. Included in the capital 

figure are such items as depreciation, return to investment 

and opportunity costs. The value was arrived at by utilizing 

two methods. First, farm loan officers in some financial 

institutions were asked to estimate the amount of funds they 

could reasonably make avaj-lable under the f ollor~ring assumptions. 

1. The farmer has a solid reputation and a 
reputable co-signer Tor his note. 

2. The farmer has nothing as security except 
his co-signer. 

3. The farmer will need to make a total invest- 
ment for the far.m. That is, he will have to 
acquire the land, machinery, labor, etc,, 
with the exception of all irrigation costs 
and his home. 

4. The Par.rfier will make all payments when due 
out of his returs. 

These assumptions notably remove the element of risk. 

However, this was necessary in order to arrive at a given 

figure for capital. There is no empirical figure that can be 

applied to the risk factor. 

The second method used to determine the capital restric- 

tion was to include risk as a factor to the famer. The same 

general assumptions were made with the exception of the assumed 

reputable co-signer. In place of this, it was assumed end 

ernp&ically suppo~tod that the fanner seeking the capital had 
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an equity in his land that amounted to fifty percent owner- 

ship. This could then be held by the financial institutions 

as security. 

The labor restriction was divid-ed into four periods 

as quarterly divisions in the year as shown in Table 111. 

In addition to the farm manager's own labor, fu.11 time and 

part time labor were included in the labor restrictions. 

Labor requirements, as did capital, varied with the size of 

the farm. The labor figures are a composite of the farmer's 

actual labor force in use, the farmer's own estimate of labor 

available to him, and information from the Department of Employment. 

The smaller farmers faced a rnore 17estrictive labor 

supply than the la-rger producers because they required more 

highly skilled labor, but were not i-n a position to pay high 

wages. The larger producers, on the other hand, could efficiently 

utilize unski.lled labor. A bar chart of the hours available per 

famn unit is presented in Figure 5. The various rotational 

restrictions on each of the three optimum farms were derived 

from the empirical information and the county agent. Many 

farmers suggested that they could reorganize their farm plan 

within limits. It is assurrled that these limits have been dis- 

covered by the linear program optimization farm plan. 

1 Farm Models 

200 Acre Model. In the long run the grain crop is the - 
high acreage crop. This is due to a combination of factors, 

many of thern already mentioned, such as ready mar!tets, good 



TABLE VII 

OPTIpTITM FARM 

,200 ACRES 

Per Cent Net Return Net Return 
Enterprise of Per Acres Per 

Total Acres Acre Enterprise 

Grain 40 
Potatoes 15 

Alfalfa 10 

Beans 17.67 12.90 35 34 455 89 

Sugar Beets 15.00 10.52 30 315.60 

TOTAL "97.67 -- 195.34 $6,097069 

*, - - 
" Deviates from 100% due to 'ffall-ow'f land practices. 



TABLE V I I I  

OPTIMUM FARM 

400 ACRES 

Net Return 
En t e rp r i s e  Per Cent of Net Return Acres Per 

Tota l  Acres Per Acre En te rp r i se  

Grain 

Pota toes  

A l f a l f a  

Beans 

Sugar Beets  

TOTAL 100.00 - - 400.00 $20,013.82 



p r i c e s ,  rela'ii-ciely low c a p i t a l  i i lvolvcmcnC,  custo:!! vrorlc 

a ~ a l ~ a b l e ,  good y i e l d s  and so f o r t h .  But even w i t h  these 

advantages ,  producers  f e l t  t h a t  they could no t  pu t  g r e a t e r  t han  

40 percent  of t h e i r  l a n d  i n  g r a i n .  Therefore ,  a  l i m i t  of 00 

a c r e s  was e s t a b l i s h e d .  

T h i r t y  a c r e s  of p o t a t o e s  was s e t  a s  t h e  upper  l i m i t  

because of t h e  h i g h  r i s k  involved.  Many farmers  of t h i s  s i z e  

would o f f - se t  t h e i r  p o t a t o  acreage  w i t h  an equal  acreage  of 

sugar b e e t s .  

Ten p e r c e n t  o r  20 a c r e s  was t h e  lower l i m i t  r e s t r i c t i o n  

p laced  on a l f a l f a .  Such a r e s t r i c t i o n  was found t o  be c o n s i s t e n t  

w i t h  t h e e m p e r i c a l  evidence even though t h e  producers  l o s t  

money on t h e  crop.  

There was e s s e n t i a l l y  no r e s t r i c t i o n  p laced  on t h e  bean 

e n t e r p r i s e .  That i s ,  t h e  assumed producer  could  r a i s e  zero 

a c r e s  of beans o r  he could  r a i s e  a s  many a s  t h e  l and ,  c a p i t a l ,  

and l a b o r  r e s t r i c t i o n s  would al low.  

The lower l i m i t  of sugar  b e e t s  was p l aced  c o n s i s t e n t  

w i t h  t h e  p o t a t o  acreage  a s  mentioned above. Also, fa rmers  

b e l i e v e d  i t  necessa ry  t o  grow a  g iven  amount of c o n t r a c t  crops.  

l[OO Acre Model. On t b e  4.00 a c r e  model, t h e  upper l i m i t  

f o r  g r a i n  i s  cons ide rab ly  higher than  it was f o r  t h e  200 a c r e  

model. The r i s e  i n  t h e  assumed product ion  p o s s i b i l i t y  curve 

of g r a i n  was because of a r e a l  i nc rease  i n  procluctrion f a c t o r s  

a s s o c i a t e d  w i t h  a  d e s i r e  t o  r a i s e  a l a b o r  sav lng  crop.  The 





upper boundary of 280 a c r e s  was placed because of the  fee l i -ng  

of n e c e s s i t y  t o  r a i s e  bo th  con t r ac t  crops and a l f a l f a .  

The upper l i m i t  on po ta toes  r e f l e c t s  the  r i s k ,  p lus  the  

land,  " c a p i t a l " ,  and l abo r  involvement. None of t he  producers 

i n  t h e  a r ea  f e l t  t h a t  they  could put more than 20 t o  25 percent  

of t h e i r  farm i n  po ta toes .  

The a l f a l f a ,  beans, and sugar bee t s  have lower l i m i t s .  

Such lower l i m i t s  a r e  s tandardized  a t  1 0  percent  of t h e  t o t a l  

a v a i l a b l e  crop acreage.  ~ e a s o n s  f o r  t h e  a l f a l f a  product ion 

have p rev ious ly  been d iscussed .  The beans and sugar  b e e t s  a r e  

a hedge aga in s t  t h e  po t a to  crop and an income s t a b i l i z i n g  f a c t o r .  

600 Acre Model, Table I X .  Prod-u.ction p o s s i b i l i t y  

r e s t r i c t i o n s  f o r  t h e  600 ac r e  model a r e  q u i t e  s i m i l a r  t o  the  

400 ac r e  model. S l i g h t  modif ica t ions  were made on t h e  upper 

l i m i t s  of t h e  g r a i n  and pota-to e n t e r p r i s e s .  As the  s i z e  in-  
I 

creased  above 400 ac r e s ,  emp$rical evidence showed t h a t  t he  

producers were no t  w i l l i n g  t o  r i s k  the  same propor t ion  of t h e i r  

acreage on g r a i n  and pota toes .  However, the  decrease was only 

slight, be ing  a 3 percent  p ropor t iona l  decrease i n  t h e  g r a i n  

upper l i m i t  and a 2  percent  decrease i n  t he  po t a to  upper l i m i t .  

A l f a l f a ,  beans, and sugar b e e t s  maintain t he  s tandardized  

lower l i m i t  r e s t r i c t i o n .  

11. AVERAGE REAL FAEM 

The average r e a l  farm c o e f f i c i e n t s  were der ived from 

se l ec t ed  farm:: and farrn s i z e s  i n  the  a r ea .  Those fanners  brho 



3 TABLE X 
I 

i AVERAGE REAL FARM 

200 ACRES 

Average Net Return 
Ehterprise Percent of Net Return Acres Per 

Total Acres Per Acre Enterprise 

Grain 27.22 40.22 54-44 $29189.58 

Alfalfa -1 2.53 4.94- 25.06 - 123,sO 

Beans 12.09 12.90 2b.10 311.92 

Sugar Beets 24.77 10.52 49 54 521 .I 6 

TOTAL "96.15 - - 1 83.22 $5,106.26 
- 

ZC 
" Deviation from 100% is due to excessive land loss 
from ditches, etc. and from "fallow" land practices. 
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devia ted  g r e a t l y  from what was t y p i c a l  of t h e  a r ea ,  were not  

considered. Farms of n e a r l y  t h s  same s i z e  a s  the  s tandard  

were most c l o s e l y  analyzed. A weighted average of such farms 

r e s u l t e d  i n  t h e  percentage c o e f f i c i e n t s  shown i n  Tables X 

through X I I .  The percentage was then mu l t i p l i ed  by t he  s e t  

s tandard number of a c r e s  t o  a r r i v e  a t  t he  number af a c r e s  f o r  

t h e  given e n t e r p r i s e .  For example, on t h e  200 ac re  model the  

percent  of g r a i n  27.22, was m u l t i p l i e d  by 200 i n  o rde r  t o  

ob ta in  t he  number of a c r e s  of g r a in .  The a c r e s  were then  

mu l t i p l i ed  by t h e  n e t  r e t u r n  pe r  ac re  t o  present  t he  n e t  r e t u r n  

pe r  e n t e r p r i s e  a s  shown i n  t he  fo l lowing t a b l e s .  The t o t a l  

of these  c o e f f i c i e n t s  thus  y i e l d s  the  n e t  r e t u r n  t o  rnsnagement 

and water. The n e t  r e t u r n  per  a c r e  c o e f f i c i e n t  i s  taken from 

the  cons t ruc ted  pe r  a c r e  e n t e r p r i s e  budgets. 

111. COMPARISON OF OPTI~lUP1 AND AVERAGE RFAL FARMS 

The d i f f e r e n c e  between > h a t  could f e a s i b l y  be accomplished 

( t h e  opt-imum) and what, i n  f a c t ,  was being accomplished i s  pre- 

sented i n  F igure  6 - Fig- re 9. As Figure 6 shows, t h e  optimum 

farm plans  a r e  s l i & t l y  h igher  than  t he  average r e a l  farms. The 

d i f ference  i n  n e t  revenue between t h e  two cons t ruc ted  model farms 

increases  a s  t he  s i z e  of the  farm u n i t s  inc reases ,  up t o  the  

400 ac re  farm. The d i f f e r ence  i n  n e t  revenue decreases  a s  s i z e  

increases  above 4-00 ac r e s .  That i s ,  a s  t he  farm s i z e  inc reases  

above t he  400 a c r e  p o i n t ,  t h e  average r e a l  farmf s  n e t  r e t u r n s  

approach t h e  n e t  r e t u r n s  of t he  optj.rr?um farms. Figu.res 7 - 9 show 

the  very c l o s e  c o r r e l a t i o n  of t h e  e n t e r p r i s e  s t r u c t u r e  betrqcen the  



TABLE X I  

AVERAGE REAL FARM 

400 ACRES 

Average Net Return 
E r t e r p r i s e  Percent  of Net Return Acres Per 

T o t a l  Acres Per Acre E n t e r p r i s e  

-- 
Grain 20.92 49-19 83.68 $ 4,116.22 

Pota toes  24.91 92.64 99.611. 9,230.65 

A l f a l f a  15.98 +4.36 63.92 278.69 

Beans 24-30 24.76 97.2 2,406.67 

Sugar Beets  13.80 24-33 55.2 1,343-02 

., 
TOTAL "-99 . 91 - - 399.64 $17,375-2.5 

" Devia tes  from 100% due t o  l a c k  of f u l l  u t i l i z a t i o n  
of land .  



TABLE X I 1  

AVERAGE REAL FARM 

600 ACRES 

i 

Average Net Re-turn 

! 
Ente rp r i se  Percent  of Net Return Acres Per 

To ta l  Acres Per Acre En te rp r i se  
- - -- 

I Grain 52.52 55.1 8 315.12 $1 7,388-32 
i Potatoes 15.80 100.46 94.80 9,523.61 

A l f a l f a  11.60 8.34 69.60 580.46 

Be an s  10.06 31 .09 60.36 1 ,876 .59 

Sugar Beets  10.02 31.34 60.12 1,884.1 6 
i 

I 

! 
4 

s TOTAL 100.00 -- 600.00 $31,203.14 



ACRES 

F igure  6.  To ta l  n e t  r e t u r n  f o r  opt,irn~1.12 and average farms. 



optimum and average r e a l  farms. I n  reference  t o  t h e  200 ac re  

sec tor  (Figure  7 )  more sugar b e e t s  a r e  grow- than t he  optimua 

suggests because of the  harmonious r e l a t i o n s  t h a t  have genera l ly  

developed over t he  yea rs  betvieen the  sugar beet  company and 

the producers,  Although t h i s  harraonious r e l a t i o n s h i p  i s  sub jec t  

t o  vary i n  any given year ,  i n  t he  long run i t  w i l l  remain 

r e l a t i v e l y  s t ab l e .  The d i f f e r ence  of the  two farms i n  the  

gra in  e n t e r p r i s e  may be explained by h i s t o r i c a l  in f luence  and 

poss ib ly  by the  l a ck  of s u f f i c i e n t  da ta  t o  e s t a b l i s h  an accura te  

average long run product ion schedule. 

I n  t he  400 ac re  s e c t o r  ( ~ i g u r e  8 )  d i f f e r ences  a r e  noted 

between two s p e c i f i c  en t e rp r i s e s ,  g r a i n  and beans. The 

s t ronges t  reason f o r  t h i s  d i f f e r ence  appezrs t o  l i e  i n  the  

h i s t o r i c a l  background of the  a r e a  and t h e p o d u c e r s  i n  t h e  

400 ac r e  s ec to r .  The sugar bee t  crop helped many farmers i n  

the a r e a  ge t  s t a r t e d .  Therefore,  many producers had e s t ab l i s5ed  

hab i t s  t h a t  were no t  and w i l l  not  be e a s i l y  broken. Obviously, 

with more a c r e s  going i n t o  sugar bee t s ,  fewer a c r e s  would be 

ava i l ab l e  f o r  t he  g r a i n  e n t e r p r i s e ,  In  add i t ion ,  hoviever, 

many farmers f e l t  t h a t  they  could no t  r i s k  p l ac ing  a  h igh  

proport ion of t h e i r  f a r n  i n  only two crops. This f e e l i n g  of 

r i s k  avoidence i s  apparen t ly  b u i l t  on i n t a n g i b l e  evidence, 

r a t he r  than phys ica l  da t a ,  Other producers,  because of $he i r  

conservat ive na tu re ,  were w i l l i n g  t o  make t he  investment i n  

t h e i r  o m  gl>ain combine and woul.cl, the re fo re ,  r a i s e  only a  





Figure  8. Net r e t u r n  p e r  e n t c r p r f ~ s e  f o r  t h e  400 a c r e  
average and optir11~1-fii f a~tris . 



l i m i t e d  amount of g ra in .  Such reasoning  was no t  supported 

by producers i n  the  200 and 600 a c r e  s e c t o r s ,  who suggested 

tha t  custom work was r e a d i l y  a v a i l a b l e ,  

The 600 a c r e  s e c t o r  ( ~ i g u r e  9 )  d e p i c t s  a  lower product ion 

of po ta toes  on t h e  average r e a l  farm than  on t h e  optimum farm 

because of t h e  a l l e g e d  mental anguish t h a t  i s  involved i n  

producing po ta toes .  The d i f f e r e n c e  i n  p o t a t o  product ion i s  

mainly taken  up by t h e  h igher  g r a i n  product ion.  The t o t a l  

l e v e l  of t h e  n e t  r e t u r n  f o r  the average r e a l  famn i s  somewhat 

lower than t h e  optimum, not  only because of r o t a t i o n a l  d i f f e r e n c e s  

but a l s o  because some of the  l and  on the  average r e a l  farms i s  

i n e f f i c i e n t l y  u t i l i z e d .  

Table X i l l u s t r a t e s  t h e  r e l a t i v e  importance of the  t o t a l .  

n e t  income change. .  The g r e a t e s t  r e l a t i v e  d i f f e r e n c e  i n  t o t a l  

n e t  income between t h e  optimum and t h e  average farms, occurs 

i n  the  200 a c r e  s e c t o r .  The l a r g e r  average farms a r e  c l o s e r  

t o  t h e  optimum because the  l a r g e r  farrris a r e  l e s s  i n h i b i t e d  

by t h e  i n t a n g i b l e ,  l a c k  of 2nd personal  f a v o r i t e s .  

Very few farmers  i n  t h e  400 and 600 a c r e  range a r e  highl-y 

interested i n  t h e  i n t r i n s i c  va lues  of farming. 

It i s  perhaps wise t o  r e c a l l ,  a t  t h i s  p o i n t ,  a  b a s i c  

assumption of t h i s  s tudy:  t h a t  of p r o f i t  kaximizat ion.  

Although a l l  fa~rf le rs  i n  the  a r e a  do seek t o  make a  p r o f i t ,  the  

r e l a t i v e  i r ~ p o r t a n c ~ e  of t h i s  d e s i r e  v a r i e s  wi th  t h e  ind iv idua l .  

?'his s tudy i s  n o t  d-esligned o r  equipped t o  analyze any c o r r e l a t i o n  

between p r o f i t  maxi-mization and s i z e .  Ho~rever, i t  does appear 



: 
Figu-re 9 .  Net r e t u r n  per enterprise f o r  the 600 a c r e  

! average and optirnu.ni farrrls . 



T A B L E  X I 1 1  

N E T  REXURN T O  WATER AND P.IANAGENENT FOR T H E  AVh-AGE 
R E A L  FARMS AND NET D I F F E R E N C E S  AND PERCE2TTAG.E 
D I F F E R E N C E S  BETWEEN OPTIl4UM AND AVERAGE REAL FARMS 

Optirflum F a r m  A v e r a g e  R e a l  N e t  P e r c e ~ t a g e  
A c r e s  N e t  R e t u r n  t o  F a r m  N e t  R e -  D i f f e r e n c e  D i f f e r e n c e  

W a t e r  and t u r n  t o  W a t e r  B e t w e e n ,  B e  t v r e  en 
M a n a g e m e n t  & P f a n a g e m e n t  A & B  A & B  



as though the larger farm sizes have moi3c econoniic advantages 

< 
! available to the producer. Therefore, they are more keenly 
! 

aware of the optl-rnwn structure that could be obtained. 
I 

I 

/ IV. RESULTS OF THE OPTIWM ANALYSIS 
$ 

i 
i . The net revenue derived from the optimun analysis has 

1 been shown to be greater than the net revenue from the average 

i typical fa-rms. The explanation of this net income difference 
f 
i was presented in the previous section. However, in interpreting 
1 
1 
I 

these results the assumptions both explicit and implied must be 

1 kept in mind. Government programs, technology, and prices ars 

I all assumed to remain constant. All of these factors are likely 
t 

i to change. 

i It is within the frmnewoi-k of the linear program to 

I 
I allow for a price range. That is, the price may vary frorn the 
1 
I constant average injected into the program, without alterlng 
i -the optirnum rotational p1a.n. Therefore, though the net revenue 

i 
may change for the different enterprises the plan will retain 

its optimum structure. Because of the rotational restrictions 

and requirements rnost of the enterprises have an open end on 

their price range. For example, the price range for grain on 

the 200 acre plan goes from a low of $1.18 to an infinitely 

I high price. Regardless of how high the price goes, the plan 

1 will not change. Refer to table XIV. The maximurn amount of 

I I 
grain production acres allowed by the rotational restriction 

j 
i 

was used in the optimum plan at the $1 .4.7 price. Therefore, 
1 
t 
i no increase in price will effect the num-ber of acres of gra;.n 
J 

I produced. 
1 
! 
f 
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i TABLE X I V  

4 
t 
Z ALLO\jJARLE PRICE V A R I A T I O N  
5 
f I N  

i 1 LINUR PROGRAMMING MODEL 

200 Acre P l an  400 Acre P l an  600 Acre P l a n  
E n t e r p r i s e  

High Lcw High Low High Low 

Grain ., - - 1 . I 8  1 .97 1.27 1 .95  1.22 

LL ,. I .22 1 .70 1 .30 ,, P o t a t o e s  - ,, - 1.29 

A l f a l f a  ., d .  24.14 - -  30.63 - ., - 31 . I 6  ., - - 

Beans 9.06 7.22 10.06 - ,. - 8.85 - - ,. 
Sugar Bee ts  14.62 - ,, - 1 7 - 5 3  - ,, *- 1 5 - 7 0  - ,, - 



Eva lua t ion  of t h e  p o t a t o  p r i c e  range y i e l d s  s i m i l a r  

r e s u l t s .  A low p r i c e  of $1 .22  w i t h  an  i n f i n i t e l y  h i g h  p r i c e  

was found t o  f i t  w i t h i n  t h e  r e s t r i c t i o n s .  The maximum ac reage  

a l lowed w a s  r a i s e d  f o r  t h e  p o t a t o  e n t e r p r i s e  a l s o .  While t h e  

a l f a l f a  c r o p  was produced a-t t h e  minimum l e v e l .  A l f a l f a ,  a s  

Table X I  shows, r e a l i z e d  a minus n e t  revenue.  Thus, p roduc t ion  

of th i s  c rop  a t  t h e  minimum r e s t r i c t i o n  l e v e l  a l lowed t h e  

h i g h e s t  n e t  r e t u r n .  Because of t h e  r o t a t i o n a l  requi rement ,  a  

g iven  amount of a l f a l f a  must be prod-uced r e g a r d l e s s  of how 

g r e a t  a  l o s s  i s  involved .  Therefore ,  t h e  low p r i c e  range can 

extend i n f i n i t e l y  wi thout  a  change i n  t h e  optimu~n p l a n .  If 

t h e  p r i c e  of a l f a l f a  exceeds $24-.14., t h e  p l a n  w i l l  change 

s l i g h t l y  t o  i n c l u d e  more a l f a l f a .  

Because n e i t h e r  t h e  maximurn requirement  n o t  t h e  minirnu?-r! 

r e s t r i c t i o n  was a p p l i e d  t o  t h e  bean e n t e r p r i s e ,  a n  e x p l i c i t  

p r i c e  range developed. A s  l ong  a s  t h e  p r i c e  f a l l s  between a  

h i g h  o f $ 9 . 0 6  and. a low of $7.22 t h e  p l a n  w i l l  n o t  change. 

If t h e  sugar  b e e t  p r i c e  exceeds $14.62, t h e  optimum 

200 a c r e  r o t a t i o n a l  p l a n  w i l l  be  a l t e r e d .  However, a s  w i t h  

t h e  a l f a l f a ,  t h e  p r i c e  can drop i n f i n i t e l y  low and s t i l l  a  

f i x e d  arrzount of sugar  b e e t s  w i l l  be produced i n  t h e  p l a n .  This  

i s  due t o  p rev ious  machinery inves tment  and t h e  s t r o n g  f e e l i n g  

f o r  r a i s i n g  a  "cont rac t  crop!' 

f The 400 and 600 a c r e  p r i c e  r anges  vary  from t h e  200 I 
a c r e  p r i c e  range t o  t h e  e x t e n t  t h a t  t h e  r e s t r i c t i o n s  and recluire-  

i 
I 
! ments v a r y  on t h e  d i f f e r e n t  s i z e  pl-ans. Since r a t i o n a l  
i 
! 



producers were asswi!ed, an i n f i n i t e l y  low p r i c e  f o r  any 

-,:-oduct Y would eventual1.y f o r c e  tho producers out of bus iness .  

The p r i c e s  a t  ~ ~ h i c h  t h i s  would occur ~~ou1 .d  va ry .  wi th  t he  

individual  s i t u a t i o n .  IIowever, s ince  a nine  yea r  weighted 

price average %?as i n i t i a l l y  used i n  the  progrma, a  r e l a t i v e l y  

small prgce reduc t ion  probably would not  e f f e c t  the  balance 

of t h e  r e a l i t y  of t he  program. 

Description of Data. 

The da t a  presented i n  Tables XXX through X X X I I  can be 

r ead i l y  descr ibed by plowing c o e f f i c i e n t s  i n t o  the  genera l  

matr ix form presented  on page 13. 

The input-output  r a t i o  "A" i s  equal  t o  1 because t he  

common s tandard  used f o r  a l l  crops i s  a  pe r  1 ac re  ba s i s .  The 

quan t i ty  of f a c t o r  inpu t  "x" i s  t h a t  quan t i t y  which has been 
8 

derived from emp$rical evidence. The quan t i t y  of output "Y" 

i s  1  a c r e  of output.  

Thus: 

(1 ) ( 2 . 0 5 )  = 1 Acre of graTn o r  95 bushels  

Five. such equ-ations can be v ~ r i t t e n  f o r  ezch " s i z e  p lan ,  

one equakion f o r  each e n t e r p r i s e  i n  t he  p lan .  

The coniponents of the  body of the  matr ix  a r e  input-  

output c o e f f i c i e n t s ,  Thei.r value i s  the  arrlo~~lrt of t he  restrj.ctcc1 



resource that it takes to producc an acre of output. An 

example of a restrictioil equation is: $30,000 - 96.52 Y1 + 

287.52 Y2 + 95.40 y3 + 112.82 Y4 + 226.18 Y,. 
J' 

> 

With the inclusion of disposal activities the restric- 
I 

! tion equations become equality equatbons. Once the equations 
? 
1 

2 have all been formulated, and the prices and yields are 

establLshed, the solution becomes one of finding the combination 

of input-output coefficients that will yield a maxiram net 

return to water and managenent. Tables X X X  through XXXII 

present the three matrices which were used in solving the a 
f linear program in this study. 



THE SUPJIURY 

The personal interview-type survey technique was used 

to gather data from eighteen fa-rmer cooperators of "above 

average" managerial ability. The survey schedule was designed 

to obtain resource requirements, input-output relationships, 

production practices, and costs and returns data for the major 

enterprises on 200, 400, arid 600 acre farms. 

Data obtained from the rarm surveys and other sources 

were used to synthesize typical farm models stratified by size. 

Typical distribution of crops, the physical requirements for 

producing these crops, and their associated yields were 

established for each farm size. Cost and return data were 

then computed for these physical inpu-t-output relationships. 

From these data, enterprise budgets for the five major crops 

were developed for each farm size. T-ypical whole farm budgets, 

including all five crop enterprises, were then constructed. 

The typical farm was cornpared to an optimum farm plan. 

The optimum farm plan was derived from the same physical input- 

output relationships as the typical farm. Using minimum and 

maximurti restrictions and requirements the optimum plan showed. 

what cou-ld feasibly be expected with respect to area limitatior~s 

and requirements. 

Production Pr.actices. 

Production p~actices followsd in productng the five 



i 

crops; grain, potatoes, alfalfa, beans, and sugar beets were 
' 

determined from the crop enterprise records of the survey 
; 
3 * 
8 schedules. The typical operations performed and approximate 

i date of performance were gathered in the order of their 
I 
r 

4 performance along with labor and equipment used in performing 
r, 
i r these operations. 
i 
! 
4 Production practices followed in producing these specific 
t 
r 
I 
1 crops varied little in relation to farm size. Most of the 
t 
I 

i differences could be accounted for in type or size of equip- 

i ment used. Therefore, only these technical economies were 

1 analyzed in this study. The production practices utilized in 
f 
! deriving the typical whole farm and the optLnlm farm were both 
1 
I 
1 determined from the survey information. 
I 

i 
1 
1 I. THE CONCLUSION 
i 

The total farm returns to water and management have 
rl 
i been presented on tables VIT through XII. On the average real 

I Z farms the net return to management and water ranged from $25.53 
i 

I on the 200 acre farm to 52.01 on the 600 acre farm. The com- 

I parable optimum farm return ranged from 30.49 on the 200 acre 

farm to 56.27 on the 600 acre farm. An analysis of the tables 

I shows that the farmers in the subject area are actually very 

f close to producing at the optimum level. 
I 

It was found that the amount of revenu-e producers could i 
! feasibly have available to pay for "wrter" on a per acre basis 
I 
I varied with the size of the operation for both the average real 

i faras and the optrinium fzrms. 
? 
i 



The lilore e f f i c i e n t  cropping pa t t e rns  a r e  presented  i n  

f i g u r e s  6 through 8. The 400 ac r e  plan shows t he  g r e a t e s t  

. v a r i a t i o n  of t he  optimum from the  average. ThTs probably 

occurs because the 400 ac re  s t age  appea19s t o  be a  t r a n s i t i o n a l  

: s tage  between t he  200 2nd 600 ac re  p lans .  That i s  few farmers 
i 

A tend t o  remain i n  t he  400 zc re  range f o r  long per iods  of time. 
1 

! The magnitude of t he  technical. economies of s i z e  has 
t 

been presented on Table I V .  A d e f i n i t e  p a t t e r n  of decreasing 
I 

: 
c o s t s  wi th  inc reas ing  s i z e  has been es tab l i shed .  

i 

1 The nature  and degree t o  which the  econoxic t oo l ,  l i n e a r  

1 programming, has been demonstrated i s  e f f e c t i v e l y  portrayed 

i n  t he  o p t i r m  farm plans.  This method simultaneously 

1 analyzed a l l  the  pos s ib l e  farm plans  t h a t  cou-ld e x i s t  given 
I 
0 the  r e s t r i c t k n s  and requirements, and chose t he  p lan  7.diich 
j 
i 

would ~naxiinize t he  n e t  r e t u r n  t o  ma.nagement and water.  

/ A t  the  p resen t  time the  ne t  r e t u r n  t o  management and 

water c o e f f i c i e n t s  a r e  being used by the  Department of 

Agr icu l tu ra l  Engineering t o  e s t a b l i s h  a  reasonable p~l-rrilping 

I depth f o r  the  a rea .  

I SUGGESTIONS. 
i 
f 
I This s tudy and the  l i n e a r  program model which has been 

developed can be gi-eatl-y expanded by an in-depth p r i c e  y i e ld  

I study. A study of t he  design t o  a l t e r  t he  p r i c e s  of the  two 
1 

main cash crops,  g r a in  and pota toes ,  would be very usefu l .  
j 
i 
i 
1 
t 



Two new crops are possibl-y being developed in the 

Oakley Fan. They are peas, and corn; the possible reason 

for their production is that a new processing plant is being 

built in the area. 

Continued data gathering and updating will greatly 

enhance the usefulness of this study. 
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CROP BUDGET FOR A 200 ACRE FARM 
GRAIN 

PRODUCTION COSTS AND RETURNS PER ACRE 

- --- -- 
Price/ V X ~ ~  

Unit Quantity Acre or 
Cost 

Production (output) 

Inputs: Tractor 

Implements 

bu . 95 1.47 139.65' 

I ~ S  . 4.04 I .81 7 31 

hrs. 4- 04 2.68 10.83 

Labor hrs. 11.20 1.50 16.80 

Spray (custom) acre 1-75 

Combining (custom) acre 8.00 

Hauling (custom) 

Seed 

Fertilizer 

lbs. 

lbs. 

Truck & Pickup 2 .Ir-S 
Farmi Supplies 

Building Depreciation 

Interest on Land 20.00 

Interest on Investment 

Insurance 

Land Taxes 

Irr. Costs - 2.91 

TOTAL COST $ 99 4-3 
- - -- - 

Net Return to Water and Manasanent $ l~0.22 
- ---.-------- 



TABLE XVI 

CROP RUDC-E'C FOR A 200 ACRE FARM 
POTATOES 

PRODUCTION COSTS AND RETUHNS PER ACRE 

Price/ Value 
Unit Quantity Unit or 

Cost 

Production (output) cwt. 250 1.47 367.50 

Inputs: Tractor hrs. 7.20 1 .81 73-03  

Implements hrs. 7.20 4- 04 29009 

Labor hrs. 16.58 I .SO 24.87 

Spray (custom) acre 2.75 

Harvesting (custom) cwt. 250 25' 62.50 

Hauling 

Seed 

cwt . 250 07 77.50 

C W ~ .  74.5 5.00 72.50 

Fertilizer lbs. 294 . I 0 3  30.28 

Truck & Pickup 2.45 

Farm Supplies 

Building Depreciation' 

Interest on Land 

Interest on Investment 4.00 
,! 

Insurance I .O5 

Land Taxes 2.60 

Irr. costs 6.40 

TOTAL COST $ 293.92 

Net Return to Water and lfariagement $ 73.58 



CROP BUDGE1 FOR A 200 ACRE FARM 
ALFALFA 

PRODUCTION COSTS AND RETURNS PER ACRE 

Price/ Value- 
Unit Quantity Unit or 

Cost 

Production (output) ton 4-5 20.75 93-37 

Inputs : Tractor hrs. 2.89 I .81 5-23 

Implements 

Harvesting (custon) 

Stacking and Hauling 

Labor 

Seed 

Fertilizer (0-45-0) 

Insecticide (custorn) 

Truck and Pickup 

Farm Supplies 

Building Depreciation 

Interest on Land 

Interest on Investment 

hrs. 2.89 45 .& 
15.11 

bales 165 1 0  16.50 

hrs. 6-43 I .50 9-65 

Ibs. 13 95 1.50 

lbs. 50 .0425 2.13 

acre I .50 

2.45 
2.50 

2.40 

Insurance I .05 

Land Taxes 2.60 

Irr. Costs 2.91 - 

TOTAL COST $ 98-31 

Net Return to Management and IJater $ -!.I. 911. 



TABLE XVIII 

CROP BUDGET FOR A 200 ACRE FARM 
BEAN S 

PRODUCTION COSTS UTD RETURNS PER ACRE 

Yrlce/ value 
Unit Quanti ty  Unit o r  

Cost 

Product ion (ou tpu t )  

Inpu t s :  Trac to r  

cwt. 

h r s .  

Implements h r s  . 
Labor h r s .  15.55 1.50 23.32 

Combining ( custom) ac re  I 8.00 8.00 

Hauling .83 

Hoeing and hand l abo r  h r s .  1.5 I .SO 2.25 

Seed l b s .  100 8.97 8.97 

F e r t i l i z e r  ~ b s .  100 -425 4 - 2 5  

Truck and Pickup 2.45 

Farm Suppl. i e s 2.50 

Building Depreciat.ion 2.40 

I n t e r e s t  on Land 20.00 

I n t e r e s t  on Investrrlent 4.00 

Insurance 1.05 

Land Taxes 2.60 

Irr. Costs - 1;. 65 -- 

TOTAL COST $ 117.lc7 

Net Return t o  ?lanagerrlent and Iplater $ 12.90 



TABLE XIX 

Farn Supplies 

Building Depreciation 

Interest on Land 

Interest on Investment 

Insurance I 005 

Land Taxes 2.60 

Irr. Costs -- 6.40 

TOTAL COST $ 232.58 

CR'OP BUDC-ET FOP, A 200 ACRE FARM 
SUGAR BEETS 

PRODUCTION COSTS AND RETURNS PER ACRE 

- - 
Price/ Value 

Unit Quantity Unit or 
* Cost 

Production (output ). tons 17 14.30 243.40 

Inputs: Tractor hrs. 8.31 I -81 15-04 
implements hrs. 8.31 2.91 24.18 

Labor hrs. 18.89 1 .SO 28.33 

Hoeing and Thinning acre 1 .O 29.00 29,OO 

Harvesting (custom) tons 17.0 2.50 42.50 

Hauling (custom) tons I 7. 0 1 .O 1 7.00 

Seed lbs. 7 a 55 3-85 

Fertilizer lbs. 300 .I0 30.00 

Truck and Pickup 2.45 

Net Return to Management and Water $ 10.52 



TABLE: XX 

CROP BUDGE:T FOR A $00 ACRE FARM 
G R A I N  

PRODUCTION COSTS AND RETURNS PER ACRE 

p r i c e / '  Valuee 
Unit  Quant i ty  Unit  o r  

Cost 

Product ion (outpu-t ) 

Inpu t s :  Trac to r  

bu. 95 

h r s .  3 - 0 4  

implements h r s .  3004 1 - 3 4  4 .07 

Labor h r s .  10.2 1 .50 15.30 

Spray (custom) a c r e  1 - 7 5  

Combining (custom) ac re  8.00 

Hauling (custom) 4.00 

Seed 

F e r t i l i z e r  

l b s .  

I b s .  

Truck & Pickup 2 - 4 5  

Farm Supplies  2.50 

Bui ld ing  Deprec ia t ion  2 .4-0 

I n t e r e s t  on Land 

I n t e r e s t  on Investment 

Insurance 

Land Taxes 2.06 

Ina. Costs  - 2.91 

TOTAL COST $ 90.11-6 

Net Return t o  Wa- ter  and Kanagcmcnt $ 49.19 



CROP B U D G ~ S  FOR n 400 ACRE FARN 
POT~LTOXS 

P R O D U C T I O N  COST AND R3;TUF:WS PER ACRE 

- --- - 
Price/ Value 

Uni'i Quantity Unit or 
Cost 

Production (output) cwt. 250 1.47 367.50 

Inputs : Tractor hrs. 5.95  2.1 7 12.91 

Implements hrs. 5.95 2.02 12.02 
4 

Labor hrs. 15.33 I .SO 23.00 

Spraying (custom) acre 2.75 

Harvesting (custorrl) cwt. 62.50 

Hauling cwt. 17.50 

Seed cwt. 72 50 

Fertilizer lbs. 30.28 

Truck & Pickup 2 - 4 5  

Farm Suppl i e s 2.50 

Building Depreciation 2.40 

Interest on Land 20.00 

Interest on Investment 4.00 

Insurance I .05 

Land Taxes 2.60 

Irr. Costs 6.40 - 
TOTAL COST $ 274.86 

Net Return to Water and Managen1en.t $ 92.64. 

-.- -- 



TABLE X X I i  

CROP BUDGET FOR A 400 ACRE FARM 
ALFALFA 

PRODUCTION COST AWD RETURNS PER ACRE 

Price/ Value 
Unit Quantity Unit or 

Cost 

Production (output) 

Inputs: Tractor 

Implements 

Harvesting 

'Stacking & Hauling 

Labor 

Seed 

Fertilizer (0-45.0) 

ton 

hrs. 

hrs. 

bales 1 65 

hrs. 6-43 

lbs. 13 

lbs. 50 

Insecticide (custom) acre 1 .SO 

Truck & Pickup 2 4-5 
F a m  Supplies 2.50 

Building Depreciation 

Interest on Land 

Interest on Inves traent 4.00 

Insurance 

Land Taxes 

Irr.. Costs 2.91 

TOTAL COST $ 89.01 

Net Return to Wate~> and Management $ 4.36 
p- ---- 



TABLE XXIII 

CROP BUDGET F O R  A 4-00 ACHE FARM 
RT.=RI!$S 

PRODUCTION COSTS AND RETURNS PhT ACRE 

Unit Quantity Unit or 
Cost 

'production (output) cwt . 1 7 - 5  7.47 130.73 

Inputs : Tractor hrs. 5 - 0 4  2.17 12.67 

hrs. 5.04 1 .29  7 -53 

Labor hrs. 14-55' 1 .50 21.82 

Uombining acre 1 0.00 0.00 

Hauling 03 

Hoeing & hznd labor hrs. 1 . 5  150 2.25 

Seed lbs. 100 0.97 8.97 

Fertilizer lbs. 100 -425 4-25 

Truck and Pickup 2 1 ~ 5  

Fann Supplies 2.50 

Building Depreciation 2 .lkO 

Interest on Land 20.00 

Interest on Investment 4.00 

Insurance 1 0 0 5  

Land Taxes 2.60 

Irr. costs 4 - 6 5  -- 
TOTAL COST $ 105-97 

--- 

Net Return to Water and Management 



TABLE XXIV 

CROP BUDGET FOR A ,!COO ACRE FARN 
SUGAH BEETS 

PRODUCTION COSTS AND RETURNS PER ACRE 

Price/ Value 
Unit Quantity Unit or 

Cost 

Production (output) 

Inputs: Tractor 

I m p 1  etnents 

Labor 

Hoeing & Thinning 

Harvesting 

Haul i.ng 

Seed 

Fertilizer 

Insecticide 

Truck & Pickup 

Farm Supplies 

Building Depreciation 

tons 

hrs. 

hrs. 

hrs. 

acre 

tons 

tons 

lbs. 

lbs. 

Interest on Land 20.00 

Interest on Investment 4.00 

Insurance 

Land Taxes 

Irr. Costs 6.4.0 -- 

TOTAL COST $ 218.7r/ 

Net Return to Water and Management $ 24.33 



TABLE XXV 

C R O P  BUDGET F O R  A 600 ACRE PA.HM 
G R A I N  

PRODUCTIOi'i COSTS AND RETURNS PER ACRE 

2 .  PFice j  Value 
1 

Unit Quantity Unit o r  
j Cost 
5 
I Production (ou tpu t )  bu . 95 1.47 139.65 

Inputs  : Tractor  h r s .  2.04 2.54- 5.18 

Implernen t s h r s .  2 , 0 4  67 1 - 3 7  

Labor h r s .  8.95 1 - 5 0  1 3 - 4 3  

Spray (cus ton)  acre  1 - 7 5  

Combining (custom) ac re  8.00 

! Hauling (custom) 4.00 

4 4.88/ 
i Seed l b s .  I 0 0  100 be  88 
C 
'i 4 5 F e r t i l i z e r  l b s .  75 1 06 7 - 9 5  
t 
4 Truck 8: Pickup 
B 

2.45 
8 
f Farm Supplies  2.50 

Building Depreciat ion 

I n t e r e s t  on Land 

I n t e r e s t  on Investment 

Insurance 

Land Taxes 

Irr. Costs 
{ --. 2.71 ------ 
I 
.3 

TOTAL COST $ 84*4-7 

N e t  Re tu rn  t o  blater and Management $ 55-16  



TABLE XXVI 

CHOP BUDGET FOR A 600 ACHE FARM 
POTATOES 

PRODUCTION COSTS AND RETURNS PER ACRE 
I 
i 
6 

1. 
j Pr ice /  Value 

I Unit  Quant i ty  Unit or  
Cost 

! 

f Product ion (output  ) cwt . 250 1.47 367.50 

1 Inpu t s :  Trac tor  h r s .  5.20 2.54 13.21 

i Implements h r s  . 4.98 1 .o1 5 .03  

Labor h r s .  14.58 

I Spraying (custom) a c r e  2.75 

I 
f Harves t ing  (custom) cwt. 250 .25 62.50 

Hauling 

Seed 

cwt. 250 .07 17.50 

C W ~ .  14.5 5 .00 72.50 

S a: F e r t i l i z e r  l b s .  294 . l o 3  30.28 
r 

I Truck & Pickup 2 - 4 5  

$ 3 Farm Suppl ies  2.50 

Building Deprec ia t ion  

I n t e r e s t  on Land 

I n t e r e s t  on Investment 

Insurance 

f Land Taxes 2.60 
C 

i Irr. Costs 6.40 - 

< 
TOTAL COST $ 267.04 

Net Return t o  Water and Management $ 100.11.6 



TABLE X X V I I  

CROP BUDGET FOR A 600 ACRE FARM 
ALFALFA 

PRODUCTION COSTS AND RETURNS PER ACRE 

-, -- 
1 pr l ' ce7 iJ5TuT 
J Unit Quantity Unit or 
3 Cost 

1 5 Production (output) ton 4.5 20.75 93 .37  

Inputs: Tractor hrs. 09 2.54 2.26 

Implements hrs. -09 23 -21 

Labor hrs. 5.43 1 .SO 8.15 

Harvesting (custom) 15:lI 

Stacking & Hauling bales 165 1 0  16.50 

Seed Ibs. 1 3  5 1.50 

i Fertilizer (0-45-0) Ibs. 50 ,0425 2.1 3 $ 

I Insecticide (custom) acre I . 5 O  
? 
I;: 
i'. Truck & Pickup 2-45  
f 

f Farm Supplies 2.50 

d Building Depreciation 2.4.0 

1 Interest on Land 20.00 

1 Interest on Investment 4.00 

Insurance 1.05 

Land Taxes 2.60 

1 h Irr. Costs 2.91 -- 
8 
p2 TOTAL COST 
i $ K . 0 3  

-- -- 
i 
.r 

Net Return to Nater and Management $ 8 311. 



TABLE XXVJJ.1 

CROP BUDG:<T FOR fl 600 ACRE FARH 
BEANS 

PRODUCTION COSTS AND RZPURNS PZR ACRE 

--- 
Price/ Value 

Unit Quantity Unit or 
B Cost 

Production (output) cwt . 17-5 7.47 130.73 
t 

1 Inputs: Tractor hrs. 5.11 2 -54 1 2.98 

Implements hrs. 5.1 I .65 3-32 

Labor hrs. 13.55 I .50 20- 33 

Combining (custom) acre 1 8.00 8.00 

Hauling 83 

Hoeing and Hand Labor hrs. 1.5 I .50 2.25 
f 

Seed lbs. 100 8.97 8.97 i 

Fertilizer lbs. 100 425 4.25 

 ruck & Piclmp 2 45 
Far.m Supplies 2.50 

Building Depreciation 2.40 

Interest on Land 

Interest on Investment 

Insurance 1.05 

Land Taxes 2.60 
L 

1. 
4 Irr, costs --- 4-65 

i TOTAL COST $ 99.=64 
- -- --- 

II 

Net Return to Msnagement and Water $ 31.09 



CHOP BUDGET FOR A 600 ACZE FARM 
SUGAR BELi"TIS 

PRODUCTION COSTS AND RETURNS PER ACRE 

--- 
Price/ Value 

Unit Quantity Unit or 
Cost 

Production (output ) 

Inputs: Tractor 

Implements 

Labor 

tons 1 7 14.30 243.10 

hrs. 6.31 2 - 5 4  -16.03 

hrs. 6.31 *73  4-61 

hrs. 17.39 1 .50  26.09 

Hoeing and Thinning acre 1 . O  29.00 29.00 

Harvesting (custom) ton 17.0  2.50 42.50 

Hauling (custom ton 17.0 1.00 17.00 

Seed lbs. 7 55 3.85 

Fertilizer lbs. 300 I 0  30.00 

Truck and Pickup 2 - 4 5  

Farm Supplies 2.50 

Building Depreciation 

Interest on Investment 

Insurance I . O 5  

Land Taxes 2.60 

Irr. Costs 6.40 

Interest on Land 20.00 ---- 

TOTAL COST $ 21 0.4.8 
-- 

Net Return to Watcr and Management $ 35 31t 



PROGRA3PIING C ODES 



sugar 
Yie ld  C-YZ I r !  3oi::tccs A l f a l f a  Beans Beets  

9s kji: . 2 9  C I : ~ .  4.5 tons  17 .5  cwt. 1 7  t o n s  

Land 1 1 
Expenses 96.52 287.52 
Pe r iod  I 1 . 9  I .98 
Pe r iod  11 3.63 14-03 
Pe r iod  III 11. 02 [I. 80 
Pe r iod  IV 2.05 
Irri. Cost 

5- 77 
2.91 6.40 

P r i c e s  139.6s 
Net Revenue 43.13 

367.50 
79 98 

R e s t r i c t i o n s  : Lznd 200 Acres 

C a p i t a l  $30,000 

Labor: Per iod  1  510 hr. 
Per iod  2  920 hr.  
Per iod  3 1300 hr .  
Per iod  4 690 hr. 

Determined w i t h :  5 80 Acres of Grain  

L 30 Acres of Po ta toes  - 
> 20 Acres of A l f a l f a  - 

0 Acres of Beans 

4) 30 Acres of Sugar Beets  



LITJEAH l'ROGFifll.Ii\li\llNG CODE 
FOR A 400 ACRE WODXL 

Per Acre Requirements 

400 Acres 

Yie ld  Grain Pota toes  A l f a l f a  Beans Sugar Beets  
95 bu. 250 cwt. 4.5 t o n s  17.5 I7 t o n s  

cwt. 

Land I I I 
Expenses 87.55 268.46 86.1 O 
Period 1 1 *4& I .k9 
Per iod  11 

-50 
3.3 2. 7 3.15 

Per iod  111 3.55 4.99 2.15 
Per iod  IV I .80 5.68 63 
Irri. Cost 2.91 6.40 2.91 
P r i c e  (Av.)  139.65 367.50 93 37 
N e t  Revenue 52.1 0 99.04 2.27 

R e s t r i c t i o n s :  Land 400 Acres 

C a p i t a l  $58,000 

Labor: Per iod  1 101 0 h r .  
Per iod  2 1740 h r .  
Per iod 3 2395 h r .  
Per iod  4 1530 h r .  

Determined w i t h  : 1 280 Acres oC' Grain 
c. 

5 100 Acres of Po ta toes  

> 40 Acres of A l f a l f a  - 
40 Acres of Beans 

2 4-0 Acres of Sugar Beets  



P e r  Acre Requj.i~e;i!e-nts 

600 Acres 

I 

Yield . Grain Potatoes A l f a l f a  Beans Sugar 1 95 bu. 250 cwt, b.5 tons  17 .5  cwt. Beots 
i -- 17  tons  

-- ! 

Land 
E x ~ e n s e s  
pe r iod  I 1  . LcO I  .85 
Per iod  I1 2.88 2.78 
Per iod  111 3.06 
Per iod  I V  1.61 

4-47 
1rl.i. Cost 2.91 

5.48 
6.11-0 

P r i c e s  (AV.)  139.65 367.50 
NetRevenue 58.09 106.86 

R e s t r i c t i o n s :  Land - 6 0 0  Acres 

I C a p i t a l  $843000 

' ! I Labor: P e r i o d 1  1 0 1 0 h r .  

1 Period 2  2570 h r .  

I Period 3 3345 h r .  

I Per iod  4 1850 h r .  

I Determined with: - .4 400 Acres of Grain 

I 5 11+0 Acres of Po ta toes  

I > 60 Acres of A l f a l f a  - 

I 2 60 Acres of Beans 

?. 60 Acres of sugar  Beets 


