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ABSTÂAÇT

The enterprise o::Saniza'Lion oÍ' a particr-J-':.r f¿-rn

rl ononr-ì s ili-roi1 ;h e cllla'l i'r':¡ i.trcl nlrpnt'i ir¡ of it s T35ou.t ce S " Ï,:llulu;llu p v-!-rvl¿ \ri-v vfqs¿+ çJ/

order: to a.llcce"te ti:ell so a.s to nax-i r:-iize Ì:.is -inccile, the

f¡irm oper3,tolr aust carefi-ill¡r pl an nis bu.siness " In tnis

st"u-d-J¡, i1, t"Jas atterrip'Led to si:lo',i¡ bc',.'/ linear proqrÐnlling ma-¡r

be usecl. in plannin$ air indrvicì-u.a,l farm acco.l.i'in¡; i;o t-r;o

basic moclel-s: conven¡1onal sta'i:ic and. nt:.}l;i-peri od l-inear

pï'ogra.ürning "

ll-iiis la.tei, nodel intzo-l¡¡es tr-,r.e siuultaneoi-lS deter*

nins.ti on oÍ optinr:-m 1:le.ns f a: z. fjve-year 1;lerrning 'nori zon

iti'th. d"ecÍsions oí each :ïe,¿.t' :ffectrng Llterna'c-iveS j:r sul:-

scnlrent i:nr'l nr,ececì inÊ' vr:::âirs, In eu.clf a rnocl-el oi caÐi'¡al! vll Lrsr¿ vei-¡-.c

acc,-rmu¿la""jciì, a'Ltention r.ia.s Siven to 'i;i:e ma-Xirniz:]tiOn of

'l .he 1r-r .Êcrê-ni: r¡alue of a stfean of net incomes"Ull.J ¿JJ- !/ v Vl¿ \l

iilhe ciual pr-r.rltoses of i:his tnesis i.rere (f ) to c1e-

-i:e::itlne altern¡.l ive oppor'utLili¡ies foT incr'easing incone on

a. sel ecte(1 í'arn e:nd- (e) to i-nvesi;i¡3a.te ti:e u-se oí' 'rire

ii.lll ti -nr.l.i orl -l i n.a r" n1r (\::'r2:fi1- 'irr" iaal'ni ¿'rrê aS î. -COOl ÍOf

plaänin3 a farn over e finite pei:iod of time.

I'c '¡as fount-t tna'Ì;:

:11o mä.,o:; adjust,,-r<-nts i,'ould, n:.ve io be made to i;j:Le cLli'ilent

f¿i.rn orgauizi:'bj-on in or,i.erto .reac:i all opì,inuin 'ct:crl.i;.ctj-on

:r'l al¡'- Àç.:l o



f'¿.r'i:: plans l'ie'¡ernineC t¡¡itlin a plani:ln.: hor,izon: eïe,

in 'thei:r ccrupeti'c-i on fo:: câi:ita.l_, o"ií'feren'1, fron tj:ose

obtained und.er pr-ilel¡¡ sta tic c ond ', t:L oirs .

ti:re, second nod"el sirol¡ec'1. aore ílexibil-it-i¡ j-n tþe u.se of

caci Lal , in tha.i ti-r€ irloi€ ca1--i';al i:itensive lines oÍ lit:c-
iil.ction r,'ele loca'LeC. in lat-ter yeers oí ti.e plei:nj.n:

;:criod, 'hi:us ìenefr'rín5 oÍ i.: : ii:'¡elna.llit accunrrl¿ted

r.:l rri i-¡:IvL- rr+ Ls:I è

I'his s'ì;uo-rr sito',.¡ed tiiat line¿.,r pi.ograaninß is a"

ira:e a-irr;topr.'t-ai-,e :LnC more usef"¿l Í',:-r;'n: ¡:lanning tcol if Íts
conce¡:-iual- r¡ioC-el allovrs for': (f-) the i-n'l-,roc,uctioi: oí ti:e

i"irne el e¡nen'c in ihe dec¡-sicn*naie i.ng proees;c, (2) i!:e con*

siC.eretj-on or annua.l í1xed c'.le.rEes, inc.ì-i:c^i n5i i:oirie '..-i'i;ir-

d.rai+als, €:,1'Lc1- (5) ihe iransfer anci accr;¡nula'Lion of olere.ting

capii"al over successirre vÉ:al's.
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CHAPTER T

A. TTüTRODT]OTTON

Today's far¡o firm-is a complex and hfghry sophlstå*
cated business* As such it is based on the prtr-neiple of
perpetual existence" rt 1s established and operatea with
the hope and. expectation that i"t v¡irl go on forever and

thus lmplles effLcient operation. The only sure ueans of
achåeving ti:ls Long run afm is effeetive plannj-ng, l,',rith

the economic forces that affeat the farn business, careful
farm planning is nov¡ a necessÍty,

Farm planning is essential for making sound d-eci.-

sions because of the increasj-ng conplexities of farning and

the precarlous position of many inefficient farming businesses,
Farm decision making is difficult because of the nuuber and.

size of the eventuaLftles and eourses of aetlon that must be

taken into eonsideration" ft is essentlally a ta.sk that is
best carried out individually for each farm becau.se of the
unique nature of rnany farm proìrlems" rt is a continuii:.g
processe for plans nay need- modffying as resourcese teehnÍques

and./ox prices change. The aim of farm planning Ís to make

the best use of the farmerss resources for increasing his
income and. improvÍng the standard of living of hi_s family*

This study fs devoted to one nethod of making

farm plans r,'¡hich appears to offer consid.erable ad.vantages,



?

This systematic evaLuation proeedure ts called linear pro-
grammfng, rts development and use ln plaming individ_ual
farms 1s para.lleled with the entry of electronlc conputers

into the field of farm ptanning" conputers, because .ihey

ean make numerous cal-cul-ations very rapid_ry u allow more

complex problems to be treated and. many more alternatives
to be combined than v¡ould. be feasible by other, means"

Plannirlg i¡i A Elfm }lousehold Con!€gt

.A firn can be clefined. as an economle unit concerned

wLth p-roduction and. motivated. to maxiraize profits" A house*

hold on the other hand. can be defined as a soeio-econonie

unit eoncerned- r.¡ith consrrmption and motivated to maxirnj_ze

satisfaction or utllity"
since economics deals i^¡ith prodr-rction and consuap-

tlonu the interd,epend.ence between these two activities üust
be taken Ínto account in expJ-aining the behavior of indivi-
dual economic units and in planning for the optimum use of
resourcess The lnportance of the farm fami]-y, which con-
st¿tutes the basle lnstitution in our agricr¿ltural industrSr,
justifies tire approach taken in this study r."'here 1t Ls a.t-

tempteiL to integrate ft r,"ith tt.re fi¡m, its prod,uetive

counterpart"

'å speeifie form of interehange o.r eommunieation

betr'¡een the farn firm and the farn householc is harcL -uo

esta.bllsh" A simplifted. presentatian of the basi e relation-
ships is sch,enatized, in tabl-e ã,:l* The household- r.,¡j.th fts



3

partieul-ar va,lue orLÊntation requ-i¿'es fron the firn the
tleans of aclrieving faroity goals, expressed in terns of
utility, Ty:- tu::n the fanJ_l;r must ¡;rovide soae of lts re*
sources to tl:e fa¡,m fj_rn as part of its goa:t _ettaír¡nent
proeesS" The farm fi:'mu cn the other h.and - Trê.ir_rir.os the

resources of tire family and prorzioes th,e monetay:, retu.rns
necessarv to th.le fa.inil;r.

As far.m u¡its become larger and. more híghl;¡ eom:

merciallzed., a, greater separation is ohserved between the
film and the hor-rsehold , but nevertheïess, i;ithin our famil;r-
farm t;rpe oÍ fa::ning, producticn and consumrrtion deejsions
a"r,e still lnter*linked,

TAB],8 T:I

&Â"slc RErur r r0lJ"strtr^f;,t$üffiH"äifi Flrnivi ¡'IRUI AI\TD

Farm liousehold Activlty
Fror,"iCres -

Goal:: Utility

Ranrr'í r.ae¡cvvf, q¿¿ u L¡ 6

Farm firm Actir¡ity
Requires

GoaL: I{axi.nun
Pr"ofit

ø @ Proi¡i.oes

*F,ÉOURCE-S

"fliTt0ltiE". "

ïn the present situd;'u these consii,.erations l.¡i]1
be furfirled by determjning various maxinum proflts fa"rm

plans uns,er tì.ie assumption of givei: income reguirements fay
the household,
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B. TI{E ITvTPTRTCAI PROBLTff

Present d.ay agrÍcultule is faeed, r,rith the pro"olem

of aajusting io ct:anglng conditions; changes rt¡ithin the

agricultu.ral industry ano changes rr¡1thin the economy as a
r+h.ole, Thls stud.y j-s d.evoted. -r,o the produ,ction aspect of
agriculture and more specifically Ne inflividua.l far.ming

conslcered as an economic activity aiming at maximum effi-
cieney*

Farra Or:ggni_zaiåS¿¡ an-4 Gr_olttþ

The empirJ-cal prob-Ì ens inrzestigated in this stud.¡r

are (1) tlre far.m or.ganiza.tion or income problern, and G)
the growth problem of an individual operating u:rit,

Farm organ.ization ccnce¡'ns the efficlent e,J-loca-

tion of all the resources¡ 1and, labor and ca.pital, avall-
able in var'iable but li.mlted proportions to the fa.rm oper"-

ator" An efficient use is achjeved tl:rough a proper

con"cination of enterprises having supplenentary u com.ple:

mentary or competitive aspects, It Is felt that the farne.::

can improve hj-s income by making a better use cf the resources

available to hinr" ln ord-e¡: to do this, the effects of al-ter:

native uses of rescurees on irrcome must be knovrn.

This stuCy deternj-nes the optimlim resotr-rce use

and enterirrrlse combÍnatiorr for an aetual fa.rm unlt. The

alterna.tives considered are r'¡ith.ln the farner8s reach and.

indicate sone of tne rnajor potential adjustments necessary
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to allevia-te hls overa.ll farn lncome problen.

The prob'l en of grolrth and clevelopment o-f the farm

firm involves the d-ynarnic anct longer-run aspeet of plannlng,

i{ot only does the fa'rner want to sta;r in businesse but his

long run economic goal is to imrorove þ1s financial position"

He ains at a positive Fr.ogran of expansion tirrough capital

accumulation"

The farm grovrth problem is cieal t r,vlth in thls study

ti:rough tlre Cevelopnent of mutuall}r ¿un*ndent yearly farm

plans constituting a procluction program" Tt is felt tliat

such plans i"¡i].]. be more realistic by jnccrporating the time

elernent a.nd a. greater firm-household interd"epend-ence into

the planning model usect,

In agricultural prod-uction there exists -üeny links

between Successive produetive years, The process of internal

re-investment of the surplus income of eaclr yearl in the form

of operating capita} for the follolvin8 )'ear is an important

feature of the operation of the indivlduat farm firm analyzed.

in a mu.lti-year franei,,¿ork" The degree of Su.cceSS or faihlre
ní'n¡st wonrs sives the¡ fa-rmer an indication of the gro"r.rtllvù Jçs¿v o+"!-

tempo of his farn"

Present Problematic SituaËoq

Costs of prod.uction in agrlcrìlture are high and.

for most itens are continuing to increase, rvhile prices for

cornnodities sol-d have not increa.sed proportionately, and,
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Iûoreovere a.r'e often subject to unpreCictable variations,
Tl:is ;orice-eost-squeeze situatlon has led farmers to aäopt

more efficient method.s of farn"iing through accurate planning"

$nphasis is pJ-aced in this study on the pla.nning

of a mixed farm shifting torr'ard C,iversified- croppln.g" The

farmer is interested. in trc:or'¡ing r'.rhether or not livestcck
slrould be produced., and if so, r,rhat types of enterprises

and a.t l+hat level? Tf it ís for¡rd that diversified, cropping

can bring a l:igher and more stable incomeu r+hat steps should

be taken in the direction of producing more field ancl eash

crops? llvïrat crops are ilost appropriate? ïf land becomes a.

'liaiting resource wil]. j.t be profitable to increase it? Holv,

(buying or rerrting)? Hol+ does eapita.l avaiþbility affect
the growth of the farm? Hol+ much is required. in eaeh year?

Hov,' rtould the faru expand. rrrithout external capital borrowing?

Ïu-lrat are the effects of the hone vrithdraluals on the farm

firm?. u., These are sone of the practical questions thet
this study attenpts to â.rrsrrr€f " The ccnceptual problem of
developing and, formulating a.r:" appropriate eru.piricaL model

is also an important aim of this stud.y"

PÜäPC}SE Â1,[D OBJECTT\TEJS

The overal.J. purpose of thls ttr"dy is tr+ofold;

(1) to d.etermine, for a. ease-study farnr, the farm orga.níza*

tions that maximlze net incc.m.e for various resouree a.nd

o'ntat-ni.i qo q'í fl-,q.|-ì nnq. qnÃ
v:¿ uv¡ IJr ¿Pv v: Uqqr u¿Vl¿u t !"r¡s
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{?3 to investiga"te the use of nul-'"i-period- linear pro6ram-

nin"g plocedures as a more adeqnate and more rea.listic approach

to far'm -olanning compared- to the eonventional o.r sta.tie

mod.el,

lúiore speci-ficalIy, the objeetives are as fol-lot¡s:

(1) to oeterlrine, in a statie framev,rork, the level and eom-

blnation of speclfic erop and livestock enterprlses i'¡Ïrich

consÍitüte an optiroum farm plan.

to study the effect of ehanging resource situ-
ations on optirnum farn proiluctionu

to assess the place of crop and livestoek
prod.ucti-on on the specific farrnu

- to indicate variou.s possibilities of expansion

for tire farm bu-siness in the J-ong runs

(2), to determine a farrn expansion progran extending over a

five-year period and taking into consid.eration yearly house*

hold r'¡ithdrav¡als ancl farm fixed. expeTr.ses,

to develop several. production programs ';¡1th

various resource situations ancl effierprise

eombinations,

to shorr,' the effect of fixed. canital wiihd.rawa].s

on the farm business"

This study is intend.ed to iI-lustrate, j-n a simple

and. rigid. eccnomic framervorku the deterininatlon of optimum

resollr'ce use ancl enterprise conbination on a specific farm
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through the use of (1) conventional statie monCI period

llnear progranmlng and (?) inter-year l-ínear programming.

ït is expeeted that the results of tlre inter -year program-

ming mod-el v¡ill be of greater value to the individual farmer

in operating his business than the singJ.e period programming

model"

D . SC OPE OF TTE STUDY

Tlee focus of this study is eentered on tlre produe-

ti.cn problens of an ind.ividual. farm and relates t o a partieu-

J.ar period of time, Such a roiero-a.pproach to farm proauctJ-on

j.s appropriate becau-se al-I acljustments ln resouree use must

ultimately lre mad.e at the farm firrn leveI. By stud¡ring the

farro flrm and analyzing the conditions which eonfront a

producer, we I'rill- be able to provide him r,¡ith inforrnation

rr¡Ìrich would be usefu-l in his decisions regarcling the use of
his resoureeso

A viable farm uni-t v¿as seleeted rvhich. h.ad" a. rela-
tively good. set of financial and physlcal records over a

nt¿mber of years, The analysis vras confined to the .rescurce

allocation and enterpråse eombination problems s¡neific to
this individual farm. The ellþp and Ilvestoek lnterprises
considered were limited to those fou:rd. on the cese farn in
the past and coruesponding to the preferences of the farmer.

ffirery farm sltu.ation isu irì some respects unique"

Exact cluplicaticns of the case*farm situation probabJ.y do
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îlot exist" The approaeh used. in th.is stu-dy is intencled' to

Jdaniifv ¿trrj exa.mine sone of -,,he planning problens of tire
¿uvt¿ u¿4J

selected farn, and tÌ:en to nake use of the solutions to

formulate a set of plaitning objeetives. ITo attenpt ís uad'eu

i:or,¿ever, to malce this farm a benchmark or representative

situa.tion for the area, altiiough such a stud¡r would be of

great vaLue, IIo investiga.tion or recorula'issance survey 'rr'Jas

done ln the area to deternlne the degree of representaiive-

ness of the selectecl farm, Hotiever u lrhlle the approach of

this study v¡as not designed specifically to provio.e a lrasls

for further generaliza"t"iansu lt is hoped tha.t the finðings

l,,'ilL have a r,¡Íc1er praet;icaL application -uha-n on this farm,

ancl that the approachu if fruitfi,tlu cor-úd be used" for otÏrer

farm situations"

E " ANALYTICAL T00L Jri'üD PROCEDUFE

Linear programnlng is the conceptual and compute-

tlonal tool of this study, TvIo nodels are used separately'

Firstly, the statie or conventional model ls used. to deter-

mine optinum farm plans for various enterprise and resouree

sltuations, These situations or conditions l"rere ehcsen to

simulate the planning environnent of the specifie farn unit'

secondly, âh inter-year or mrllti*perlod model is

eüployed Ín the d.evelopment of optlmum ttproduction programsr?

of fj-ve yearly plans linked together in such a way tlrat

they are only optimum in terms of th.e 5-yea.r period sonsideÏed
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Ín one bloek, This nodei determines the best plan or pro8rarû

for a finite series of years" The optimum for any one year

depends on the solution for othet'years and on the ava.jl,n.biìjtv

oí resources in eny of the five yeats.

A second. inportant characteristie cf this second.

mod.el is its lnclusíon of th.e home oy consumption aspeet

of the farm unit, The amount of eapltal a.vailable for pro-

d,uction in any one year (except for year 1) represents the

surplus return of the previous year above the cost of family

Iiving. The tying together of farm planning and home plan-

ning, iri theír conpetition for the use of lnccrqe, should.

thror¡¡ some ligh-u on -r,h.e p::oCruction-coTLsu:nption relaiionships

of the farm unit,
1n gqmma.ÍSe conventional linear prcgran:ming is

used to d"eiermine a single optinawa plan to be atiained. in
an indefinlte future ancL thus provides an orientation for
the directi-on in ¡¿¡hlch the farm should expand " The rnulti-
period. mod.e1 fs employed for the purpose of d.eterrnlning the

most profitable system of farning over a S*year period of

time"

The procedure follor¡,red in this stu.dy invol-r¡ed

identifying the avail.able resources and other planning

restraints of the ease-study farm, selecting alternative
enterprises, caleulating various input-output coefficients
from availabl e sources and d.evelopj-ng ccsts and. returns

for the alternative enterprises, The linear programuing
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techniclues rdere then app] ied to the various planning situ-
ations.

F" LITE&I'TUEE REVlEld

The adoption ancl use of linear progranming as a

farm ìruclgeting tool is not new although the technique 1i;self

is relatively reeent (Da,ntzig,(eA¡ cnapter ?L)" There is
no atternpt here to proceed. to an exhaustive suïvey andr/or

evaluation of the use of linear progranming in agricultural-
I

economics,* Tnstead., a fer.l references are selected to shol-¡

the attainment of past iÌork änd- to point out the orientation

to',va-rc1 more useful and more appropriate .orograrnming moclels

used at the individ-ual- fa.rm level"
Early 1'¡or1ç in the llnited States, by ÏIÍldreth and

Reiter((90), chapter 1l) involved the clevelopment of a

modeJ- to select the optimu-m combination of erop roiations

tt¡itL:out giving consid.eration to the livestock enterprises,

S\,,'anÐon and Fox (+21 shorr'ed hov¡ an optimun eombinat-lon of

livestock enterprises can loe selected. i,¡ith a given crop

rotation" Peterson (34) lcresented a ¡:onoperiod. pro8ramning

model In v¡hich the livestocle enterprises ancl the crop rota-

tions t¡rere seleeted" simultaneousl-y in a static framet^,rorls,

The applicai.lon of the progrûmning tech.nique to

a farm planning problem of more than one production periode

t*-I'or sucâ a
to articles

review of literatu¡e, the reader
sueh as: (5), (?6) , (28) u (of¡, and

is referued
(re¡"
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lrith the outcome of the first period deterrning later produe-

tion or linked r.sith the results of a finl-te future, i,,,a-s first
discu.ssed by E, R, sv'ranson (41)" He developec a poty-period

nod-er of crop rotations arrd livestock enterpri-ses, and. d.emon-

strated his netlrodoLogical teehnique by construeting a ]ong*

run (5 years) farm prod.uction plan r,.¡ith speeifications of
tlre transition model (year ?)" sr,¿anson (40) also suggested"

an approach. that r,¡ould. cast soae light on the degree of
flexibil.ity i.¡¡i1igh sirould be maintalnecl in the organLzatton

of the farn" This involved. the use of a progranmlng model

optLui-zed to the price situa.tion in each of several years"

toftsgard. and 'tTead.y 
(f S3, using a moclel somev¡hat analogous

to Sr,,¡ansonIs u introd.uced. tÌre firm-houseirold interrelation-
ships in the determination of optiuurn farn plans" fn lg5g,

Plaxlco (õ5) outlined. the general properties of dynamic

conceptu-al nodels, and, after having interpreted the solu-
tion of a. siraplified exarnpleu cited. a fev¡ applications
lrbich appear promlsing to farm nanagers" rn a.ddition to
these examplese Trumerolrs othrer siudies have been done in
the united ,states in d eternining optlmum farm plans " lÏor,¡-

ever, li-mited attention has been given to the l-inear pro-
gramning model such as first used by sr+anson and. shortly
after by Loftsgard and. lleady"

Ïn Canad.a, ver).r fev¡ exanples are avaj.table of the

use of Linear prograrnming to deteruine optinum resouree

use and enterprise comirlnation on fa.rrns"z }dost of the

ãFor a detailecl revier¡¡ of the farm
aci:lvitles of government agenci es

business managenent
and, universities in tlanad.a
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stud.ies in the United States r'rere made r,r¡ith conplete dis*

regard for tine" The shift frcm a non optinum farm organ-

ization to the rìeir,I one dictated by the linear prograurning

solution would nornally reouire a time period. of severa.l

years.

For example, changes in the type of li"¡estock

production, or from mixed- farming to graln farming may re-

c¿uire a certain nrrmber of yeals. I'iost stud.ies Ínvolving

ad-jr-rstment phenomena of this type take a point of time

sufficiently far 1n tire fl-lture that the procLuction stream

t¡¡111 have stabilized at 1ts optimum level* Tlre optimum

n'l an iS mefle 1:nn a nçr.'l-iarrl2T¿ \re.?,71 in i,he fUtU.fe t.¡itlfOUt¿v¿sr¡ 4v ulisv Jv¿ u4vu4q¿ J99: ¿Ág ull

shor,ring the intermediate steps and alternatives, and income

is computed" for that particular (unknor¡¡n) year" Tt is
evident tirat e conpa.rison of the returns and- capital reop,ire-

ments for this fut'ure plan l,¡ith those of tÏre given and_

aetual existing planu ilãy lead to serious falJ-acies such as

exploitive farming, ït vroul.d be mo:re approprie.te and ac-

curate to compare tb.e streams of ineome over a finlte period.

of years than eompare the amou:ts of income at one point in
time, To be wortht;hile such a conparison necessitates a

speciat consid.eration of (a) an appr:opria.te dÍseount rateu

see (37) and (re¡ 
"nent of this study

at the UnÍversit¡r

0f partieul¿r inierest to the develop-
is ihe rvork d.one by Gilson (79) and (2A)

of Vlanitoba"
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and (b) the approprlate len8th of time to be usec. in the
programaing mod.el,

Loftsgard and lÏead-y (30) have forraulatecl one su.eh

nodel" By using approprlate discounting proced-ures, they

arrived at a programtnlng solution Shor,,ring a produ_ction

sched.ule over a finite period of yea.rs" Eaeh year of the

time space is considereo- even though it repïesents a trans-
ition from the exi sting initial pran to a i1ei,.,¡ one r"¡irÍch

r'¡iJ-l maximize the present value oí future Íncomes,

H., F, llutton (e6) stresses tire need for a mode]-

in t'¡lfiCÌf time .-,rnrrlil ìro o:rn'l ini'h'lr¡ r¡rìl"rqÍrì.g¡gçl in tite fOllO,,ling

terms:

A great proportion of probleros faced by the farner inlris d_ecision envjror¡nentu relate in sone important r-iayto tine. Hol,,reveru r[ost linear Þrogramming nrodels used.in farm maaagenent, eveTt toda;'u related to a single
time period,. By inference, this requires the far¡a
managerr äs user of our efÍorts, to exercise his intui-tive judgrnent in infering how time r,¿orrld. quatify the
ansl¡ers' Å number oí applicatlons have been nad.e, how-
ever, in i.trich sequentiaJ- time r,,¡as cnnsirlener4 - T'lvna.m'ie
-r i naq n ,.",;;;;;.-;;:;:;:; -=;^";;.. :"-'"*uv¡ 

vu ø ur ¿¿suÁv
À¿r¿ça¿ ¡* ogrâIrìffilng nod.els serve thls purpose ín a mannerthat presumes that there is feed.*back and feed -for!,¡ard-information, AII tirne perlods are consid.ered- in the
analysis of each tine period,

Ånother neglected aspeet in farn management re-
search throug"h prograruming is the proirlera of eapital aceumula-

tion on the fa::m firm. Tn general u studies are basec on the

assumption of a given arnowrt of capital (fixed. and operating)

in the prograrilrûlng nodel, and opti-rnum long-run solutions

èo not a.lloi,''r for capital readjustments. ,{ more realisti-c
approach l'¡ould be to start from the basic premise that the
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Ðflount of capital avaiJ-¿-ble for operating the f¿rrn each

\rã2-T is that npr'È ni- na'l- ineOfne Obtained. in t'ne p¡eViOU-Sj v4¿ l/*- "

yerlr a.nd. not eonsu.iûed, or used. for oti:er 1'/ithdrer',iâls, pJ-us

any long and short term cred.it \,rhich is a.t its d.ì-sposal"

T'he p::oblem of gro'v,rth and d-evelopment of tÌre farn firn is
å dvnanic nroh'ì o'm- Än pnni:oÐr'iate tool i-s need.ed. rrhic-n* "-J jr¿ v v*v.¡¡o

l'¿ould hetp to allocate this re-inve$teil net lncome among

the various ce.pital inputs of the fo-l-lo,,,ring year. The nain

aCvaatage of linear prograalûing techniqu.es over the conven*

tional or marginal tiieory of the firms is tT:at tirey provide

eonputat'iona1 possi'bilities the.t are not present in ihe

latter, 0n the empirical sid-e, rnost prograaming models

flevel onefl jn 'l-1¡o nrqf r.ra-na StatiC and_ d.id nOt COnSide1. theuv v v4v,v9v LLt uliv yu p u !J v¿ v

farm Eïrì\¡rtlr nroblem" ft seems t?rat a natr"rral extension oföâ vrr v:r I/.

tire use of linear programmlng in farm planning is its
appllcation to tire p::oblems of (1) tlre alloeation of farm

resources over tine, and (2) capital re-lnvestnent in the

farn firm wlthin the framev¿ork of a nru-lti-period or mu.lti-

yeer linear protraruning mod.el" Lve nor'¡ turn to the concep*

tual foruulation of such a mod.el,
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T}M CONCIJPTUIIL IVÏODEL

The airn of this chapter is to present ti:e ccncep-

tual ba.sr-s of the study" The first section discusses pro:

d-uctlon theory in relation to the time el-eroent, ands a.s a

corolla,ry tL:e faetor capital, The teehnique of multi-*
perioo. linee'r prograrnming is thien introducecl; and finally
a simpl ifled- e>:ample slior¡s its general oper'ation"

SåÐ PROÐUCTTÛT{ TÏIT|OFJ A}iD TFT] PROBLffi',{ OF TIßIE

Economie tìreor;' is cLeveloped tr::rough tbe bu.ilding

of concentu.al rnoclels -r,hat attempt to explain 't,he pa.st and.

present characteristics cf the economy, and atternpt to pre-

dfct the beh.arrio¡ of fu-'cure events"

Economic models can be d"ivided into tv¡o broad-

categories r'¡ith respect to t j-ne: (f ) static moclels u that

consiÕer on.Iy the final result that could be achievecl b¡r ¿

ø'irren sat ni'' fo¡ces witT:cut ccnsioefing tlie r.ou-*ue b¡i t¡¡¡11"6
b¿ r v¡r

tliås resul-t is reaclied., and (?j C.;,rnamic moaels that considei:

the ',,.'ay in ri'hich these for'ces produce chan3e in an ecoriomic

svs f.em - and --h rc nath that th r= elrn rr n o. te1.e5 
" 

i staticùJ u UVul 9 u¡¡u ULJ v j/s ul¿

I*A more detailedL classification of econornic ilod-els is given
by P. /à" Samuelson in 1716),
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anai,'*sjs is u-sed to cì.escribe eonditions cf equilibrii.rm of
tì.e eCrrnClm\r ( Af, i.T,= fir-rnl p+ ancz hnih+- .irr tìnra .r.¡lri j au!:ç t=vL/tIVUIJ \-* útt, ¿LlIJ }jLJIIIU J_rr u¿uuS !JLf¿¿Ç

economi c d)/nanics is tlie stud-y cf econoclic phenomena in
relation to preceding and. srlcceeding events.

The ter¡ninology used in this stuci¡, is 'oasica'l I
the }üclisian concept of econoaic dynauries (õ4-3 p. Se 6) to
which. is acd-ed- BaumorEs eau-se-effect idea of 'static invol-v*
inp'tir:rali íe Ìr A\Lltt) u¿uv \)g }/o .tJd

Producti-on ecorlomics, d"evelopeä along the nnarginal
Ç

or' continuous aìlproechr* has not âlira¡rs expllcitl¡r consid-

erei- the tiine element" The ass'i.npiions under.Iyirig mono*

nor.i nrî i n nr.nÄrr¿r-l-i nr, /o \ .tate thai OUtpUr6S ene¡.ging f f Ont¡J\/+ +veÀv y¿ vL1 qv v4v¡¡ \ v / g u I

a segment of tlme (say a year) in tl:e produc'r,j-on process

depend sol-e])¡ upon Ínputs in that segment and are in.cÌepend--

ent of i-nputs in all- other segnents" This ccnstitutes Ð.

highly artificial situation.
S" more real-istic representa.tion of tTre d,¡¡namics

of the firm ls obta.ined bJ' considering its operation tlrrough

a succession of .crocruction periods" Tn tlie real i.'ol-ld, one

yearis proiì.uction a.ctj-r¡ity is never entirel;r separate from

tÌie a.ctivi ties of preced.ing anil subseciuent years " Tn an¡'

given yê¿¡r lis activity is generall;,r closely in.ter¡:el¿rted

EFæ a d-iscussion on tire marginal a.cpr.oach to the tirecry
of production, the interested reader 1s reÍerred to R* G. D.
Allen (1)u S" Carl-son (9), and J. R" Iliclçs (25)" For a
d.eta.iled, treatrnent of tlre prodrr.ction economics principl-es
appl-ied to agrlcultu.r'a.l problens see L, ,{, Braclford (8) 

u

J. C, Cilson {I9), {?,0) and- E" C, I{eady (2L),
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hnth i.¡ì Èkr n¡ qi artð, frr!-ri-navv u!: vr' ¿ v¿r ¡,s e v - yeA.ii S t

In Ca.rlson8s terms (9) p" 1C3), proci.uction J-s

calleo. poly-periodic rrhen :

The inputs or costs of one period are conr¿ected not
onl.y itlth thre outpu.t o.r reverlue of that :úe r"j oct but with
a series of future outputs or revenue; anci ccnverselye
tire output ol revenue of one perioò is the result of
the inputs and eosts of a serles of previous periods"

The diagrarn of Figure 2;1 is a sirnpliíied illus-
tration of the l,iorking oi' such a prod-uction modlel" On1y

tvio years or period.s are sno\,in, but the reasoning applies

êa_uallSz ui-rti-l th.e end of tl:e planning perioC T, Irlitial
inputs, x*, ( j - le ?s ooo o e n) contribute to the proö-uction

J
H'l

of sold'ïi', (i = la ?e .,..., r) an. intermedia'ce outputs
c¡.I , .Yîu (i = r -þ. 1, r + 2, @@q&q, ü)" These latter outputs are

tlu* assumec to be used in the second ye¿ìr along with a
o2

nel¡ bundle of resources , xoru to prodrice outputs yi,
u

Ì¡'iith such an intertenporal setting, the theor-y

of. resoulce al location over tine iS concerned r^¡ith the

ch.oice arnong different sch.edules extend-ing into ttre f\rtwe.
P. schedu-le is composed of T year,l¡r ,oroduction plans. Tt

is importa.nt to note tT:at tiij-s pseudo-d-ynami-c setting is
not forarulated so as to allor,-¡ a sequen'cial procedrr,re tnat
t''louJ.d" leed- to a progressive (or recursir¡e) cleterninatj-on

of the schedule, Instead" it tel].s us hoi;r to al-lccate fu.ture

tesources, todr"a;', and. corapletely deternrines the prod-uction
I

sch.eC"ule, .As a direct conseqlience of this, the price cr',

i4afinee fl^,c .'reSent ValUe Of a Unit OÍ prOdUCt 1, to--resent value of a unit oÍ proäuct 1, to be
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the optimum procluction. o"ret timee anC. cYB constitu,tes the

objective to be ma.xinized"

ea;¡jtal rS Prqciuq!¿_qn

fn the t-eory oi. the firm, tìre pest is ernbodÍed-

in the results of previ-ous decj-sions and is generaJ-ly repre-

sented in accumulated capital , In tire present strrd¡r, th.e

nnincin'ia nf oatrlrnal itr¡ is first oriented_ tor.,¡ards tne streamv rv urg-u¿¿ ùJ Lv

of outputs eontribu.ting directl¡r to profit through their
sale on tÌÌe m¿,r'liet, but ccnsiderâtion is atso given to tire

comportrient of ca1:itaÌ in relation to tim.e. The question of

capitÐ.l eccumÐ.lation t/ill be regarded. as a ccrollary Cepend-

ing on th.e long ru.n co¡abination of factars. Our discu.ssion

of the theoretical problems relating to capital ío;'nation

i,¡ill be made lriti:in the yestricted firm-householil ccntext

characteristic of the agricultural firm,

Çepå_lal A.c_egnulaëon pX jæ Íiåg: Becau,se of its
importance in the eLaboration of our computational modelÞ

tJe liiill treat thre proo.u.ctÍon probl en as it relates to the

accumula.tion of capital. This is nothing but a special

case of the rescuree allocati-on problea clue to the tine
factor" The sprea.ding of capital over more than one yea.T'
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aay be d-ne to the biological character of a.gricültural prod.uc-

tion, but from a-n eeonomic point oí vierizu capÍte.lr,.rhich is
handed on from one year to the follorving, is the most impor-

tant link 1,"'hich relates the single yepry to tlie rest of the

c1¡manic process of production" Capital (operating and. fixed-)

-is the onlv lresoutce that can be transfered betr+een different
suceessive periods of iime, The.re is no such relationshlp

as l-alror at time t1 substitrrting for labor (or land) at tine
t'u but capital utilization in t..' can be postponed until t,
a.nd lnfluenee fcture proi.r-rction accord.ingly.

The final- goal of econonic ac'civity ís consr:m*otion,

lfl:at is not consu-:lecl toda¡r will be con.sumed at a later d-ate"

PostponeC, consu¡aption carr be re-invested into prod.u.ction

tirus contributing to an increase in capital funds aird. to

a la.rger future output, The nost important component oÍ

ea.pital accumu.lation Ís net income, iurhich, in turnu cepends

upon the firn0s resource ba.se, The rate of capital accumu:

l-a.tion l¡y a particular fjrm (here a farm firm) depends otr

ti,;e allocation of net income beti,'¿een withdrav;als and savings

for investr::.ent back into the business" The contert for this
allocation is p::ovided. Try the cjose in{;erningling of thr:

farrn 'business and. ti;e houseirold in deeision-makj-ng. The

main variables involved. in the accumu.lation proeess are

deterniined from the anni.:al. acldition of capital to a.nnlial

net income minus aru:ual fixed- withd.ra¡¡als. Tn this context,

ti'iere is a competition betv,'een ihe houseÌl.old fo:' f\mds f'or



consumpiion and the business fo¡, funds for investrnent"

Figure 2::2 d-epicts the ;orocess of capital alloca*

tion' Let X^ on the horizon'ial axis be tire firnr aceumul-atedI

capital , and x* on the vertical axis be the home consumecl

capital" The point of tangency F-r 'oetl¡een tire iso-resouree

crlrvePPl and ti.e iso:product or ind.lfference cu-rve TIt
specifies tire optimum allocation of the capita.l resource

between produ.cticn for present consumption ûAe and for cap-

ital accumulation (0n¡ in tlre first year"

Time enters into the plcture simply by aoC.ing the

n"mourrts of capita'l rel-c.ting io year hvo to those of year olle"

lrence the iang€rìc¡i point E" is the optimum allocation for
year' tr^Jo. Tf r,,'e eonsid-er T year's, tïe l:ave T production

possibilities curves, T indiffereïlce curves a.nd a ser'ies of

T tangency points between them. Joinlng these poinis a gror'rth

path over tine, 08, is obtalned correspond.ing to a given

technology ancl a.ppr'opriate ind.ifference curves. Expressed

ma.thematicalf¡r r,ie have the cond ltion dXg * dJ(!g at each
dXa d.Xra

at eacl: equ.ilibrium point on the grorvth pe-th, where ÊF. is
dXa

ttie slope oí a .oroductj-on possibilities cuïve lt?tu ancl-

dXsc 1s the corresponcling slope on the iso*proiì-uct cuuve lÏt.ffi*
fiJiua

fillthin this framework Ít folloi,¡s that there is
only on.e optimwr gror,ith pa.th corresponding to an Lnclir¡idual

econornlc unitu since ín such a pseudo-dynanie system, a

decision mad.e d.uring one time periocl has direet eonsequences

on subseo;uent time periods. For exanpleu if the allocatlori
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for ccnsiJsptlon ¿n6- CID for fir¡n

a ]-ower level oi output as

As a resu.lt of lessshor,m by Tul' t¡hich lies belorç TTl"

eapital invested in periocì. onee tìre produ.ciion possibil-iti:s
crlr:ve for year tr'¡o l.¡ill l.1e belov tire previous level of PoF,

as sh.oi,Jn in Fi¡u-re 2:2 by PZP.

General izing to T production periocl-s r.re obtain

the for¡nulation of our conce,ctual- multi-periocl model i'¡here

the restrictions anrl decisions for each periocl ere functions

of choices mad,.e in previcus periods and fu.'brir.e expecta-cions"

Ca;oiJal invesjpen! in g f¿_rn-housel:o-1d copr-gxt: Tn

agricul-tr:re, ttle firn is usua.lly insepa.r.a.bly inter-lii::.ked
t.r'itÌr the Ìr.ouseiiolcl , tirus implyin¿; ti:at tl:eir needs for
capital are conpetitlve l'¡ith each o',her. Tn this section

ire shall consider the factors a:[fecting investment decisions

for productive Þurposes (by tile firm) ancl- Í'or non-irrodr-tctive

oi: consumpiion pur.ooses (by th.e ìeousehold ) "

Let us consid'er the case of a farm operato¡ r+ith

certain resollrces such as land, maciiineTyc and. labcr', and

a limited amount of capital at the b=ginning of ;r'oduction
:-¡v¡ì^'l .¡- ;\'rus¿.1\.,1r rr-t @ " ¿rtner assume that the farm. invests in ferti-¿

Lizer, wirere tire residu.al effeets are íl.eg'l ee ted. , aÌld. that

tne .orodu.ctlon periodr extends from t1 to tg.
This sinplified situation is depicted. in Figure

?2.3" lhto successive time periods are related ti,rougir tÌ:e

ca.sÌ: fund in year t'¡ (vertical axis ) ana ttre additional
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physical product in year L? expressec. in busher-s of wheat

(horizontal axis), Let 0c be the amount of cash available
to the farmer at the beginning of year r" rf he consllmes

all this amounL for living expenses, no fertirizer is
purchased and, of coì-rrse r ño increase in wheat yieJ-d due

to fertil-izer appears (point c on the y-axis). ltt t,he other
extreme, if 0c Ís totally used to purchase fertilizer an

additional output oD witl resul-t, Â.ny point between c and

D can be drawn in a similar fashion, For example, ât point
F the farmer wil-l invest cv of cash in fertilizer at t u and

obtain 0S additÍonal_ output at t2. This family of poi.nts

representing bhe technical possibilities of connecting a

given amount of eash at the beginnÍng of a production per:
iod into additional product at tz by investing in some fac:
tor of production, is calleci the rtcapital transformation
curve"' curve cD in Figure 2 3 depÍcts this relatÍonship"

The price ratÍo between the r¡rice of output, at t,
and the cost of operating capi.tal in year- t., ís represented

by the l-ine AB, The point of tangency wiLh the transforma-
tion cl¿rve cD and the indifference cu.rve HH indicates that
at E the net monetary returns of the firm wiLl be rnaximized

by the investment of cv of cash in fertílizer at Ëi r while
0V is used for home consumption"

rf we let KKe represent the indifference l-eveL of
the househol-d as a consumer betvreen cash at t, and cash

tc, the tangency point P lying to the Lefb of Eo shows
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¿ þigh:er position on the inclíffer-ence naÐ (Fj-gu.re 2zð)"

ïience the uii']it,.r¡ 6f ¡1iç fa::nier r,,,il-l j:e ¡r¿rxi¡ii zed" at th.is

ooint where he uses tT of cash f'o;' th.e hcme ¿rnd CT of ca-sh

for tbe pur:chase o.f fertil-izers. ,t thiro, sltuation nay

also arise r,¿i:cre mu-ctr more cesh is u-secl for fertil izers suc'n

as shov¡n by'cangency poinr Pr located ofi. a lo',,rer indiffer-
ê1,ltì¿: ê11?a'(7ô

Thls dlscussion shous ihai ti:'ere are ti¡r ee main

factors affecting tite investment decisions of a. farm oper-

a'tor r,¡hose firm a.nd, hollsehold are inter*linlceC", They âre:

(f ) tTre capita] transforruation cr.:ïve (Ê), ti-ie rele'{:ive prices

of ou-tputs ano inlruì--s, and (3) the inriifference systen" The

resu.I+.s of '¿!iis a.iralysis can be equally general-Lzed. to the

stu.ily oÍ T yeals r,;ith m pr'oir-tc'cs and Jl resou,r:ces.

Tnis Stud-f is not collcerned l.¡itc t'ne sociologica.l

aspect of ho'.r fa-:rm 'business decisions are inte.rreleted r¡ith
tne f¿.rinerBs consum.ution decisj-ons" Rather it a-nal¡,rzes

the farn .firm Írom th.e eeonornic stai:d"point of ;,r::ofit na.xi*

niza'bion under ti:e assu.nption of given monetary rectu.i.r iinents

by tire fai'm'household", The folJ-owin¿; sr-:ction presents the

analytical tool u-sed fcr- tt-ris purpose"

.3 " iviUf,TI *PfiRTCD Lïlt]Lr\iìl PI 0GRAi,.,r11iïNG

Llnear p{'ogranmingõ is tlie analytical and coinputati onal
"Fo]' f'r:rtner Cetai-ls on tiie m¿l'r,hematical andr aJ- gebraic basis
rlnrlar.'lr¡-inr. +hc 'l i¡aaf 'n1.ô,qrAnnj¡c and f of. a nr.O¡e detajledu:rv r¿rf! 's¿

C-iscu.ssiorL or'l its 1o5ic, basic co.'ncepts and assu.mi:tionse
the reacler is ::efer'red to the fol-l.\nji-n.s :'efe;'eirces listed
in t.re appc,ncr.ix z G), (6), f?) , (10) , (tzi; (tr; , (Ltt¡ ,(1?), (19) ,
(20) , {,?2) u(1-3) , and ('.9),



tool used in this study" It essent,ia]ly

maxinization of a linear function:
n

--ÉZ=) c r xJJ
-t=l

(2 .1)

subject to a set of linear inequalities:
nq-
j=

J

-ð/A

consi-sts of the

and

\a "á )

\¿"J )

I
Þro

uri ' *i do, (i = 1' 2s €ôse m)

(j = l, 2, ooøe n).

Equation (2,L) is the profit equation which is to be maximized

with n activities, oj, and where co is the unit price or net

return of each act,ivity, Equation (2 "?) is the system of
linear ínequalities representing the manner in whÍch t,he

m resources b-, are transformed into the n activitÍes accord*

ing to the fixed coefficient "ij, and equation {2,3) is the

non-negativity constraint for the levels of the n act,ivities.
Ïn this study, aij, biu and.j are assumed to be knor¡ne and

consfant "

Pqqsrammins 1,{i!¡É4 a EÅenn.i¡e Horisp¡r

It was seen in a preceding section how the time

elenent injects a new dimension into the planning process"

This is equally true of the linear programming technique

when developed as a planning tool,
The assumption of a timeless static environment

applied to tlie usual formuLation of linear programmÍng

problems tend to .ignore certain pracbical i.mportant problems



of produetion tiiringu capital acc=uisition and accrrmulation,

and tire inpact of a decision 1n one tirne perlod on produc-

tion opportunities and choices during subseouent peri.ods.

Conceptual and- empirical models are greatly sinplified., but

in turna t:'e;' become less real.istic, Llence a programning

model- that will allor,¿ us to hanclle tirne ancl ci:a:rge is need-ed.

Dorfman (Leu p" 89) states tbe anal)¡tical flane-
"v;ork oí such a mod.e1 ln the follol+ine terms:

lf we ccnsider a prod.uction progråm e.s continu.ing
over a nunber of periocì.s of tine, specií'y tire qr-rantity
of each Ín;out and- output th.at becomes available at the
beginning of eaeii ,ceriocì" as a function of activities
in earl-i-er perioc.s, arlC seeÌç to d.etermine thre level of
ea.cii. process in eac,r 1æriod., tire frern¿r..,'6¡k of a dynamic
anal ysi-s results 

"

Because oÍ the restrictei_ sense eiven io tite r.r¡ord

'rdynamic'r j-n this stud¡.', it';lill be more coïLvenien'r and, nore

a.deo.uate to use tle ex¡nession lrnulti-period', or'hulti-yearrl
programuring ins-uead of dynanic progranrning,+

The rel ationship of multi-periocl linear program-

rning to the conventional static tect:nic¡ue is rou.girly sinil-ar
to th¿,t of Flicksian d;z¡1¿mics to pure economic statics" Tn

tire conventional ceise, âÐ optimuni p1an. is developed for some

specific poini; in time assuming that tìle economic fc¡.ces

tìr¡t ¡:rr1rIôFrr ''rniìçrr0c r.naÄrrnl-¡[_On itill Still n.i.ef¡ai]: nô COn-õvvv¿rJ uvv-qJ ¿:J¿vL{u{vu¿v¿'|¿¿¿ uu¿I4 y¿vvq..É, ¡Iv

sideration is given to the ti"-:e interval necessary fcr the

A-This ternlnology ruill also avold
Bellman0s (4) dynamic progranuing
different character,

f\-rrtirer ccnfusion uith
r+hich is of a distinctly
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plen ¡o reach ine optim'":q si tuation" ir¡julti-lreriocì jrrogram_

uing consisis cf a static analysis iilì¡eCded in a frane-r*ork

ï,'here time is considerec- as an ad,d-tionat factor in the
establ-ishment oÍ i'ts co nstra j nts u a. eti vi ties and_ ob jectir¡e
function" Optimun plans ar,e cleveloped for a series of l¡ears
so tirat both transitionar and f inal eo.uit ibrium plans are
^a-ial 

.i 
^ 

.i + ^'ì --exprl_c t_r ely s ll o'rr.i.l. 
"

'lhe spe cific en,ohasis in tlris model is on probrems

of ple-nning over tine; tîrr:t is, moïe than one period of
production is considered-, The nod_el can also be vier^¡ec1 as

ti:e developnent of a long-run pla.n sj:oi.¡ing tì:e transito::¡,
steps or: sl:ort-run plæns.

Sr,.¡a-nson (+27 d,escribes it as a sing'tç nodel in
r.¡lr-ichr the propertie s oÍ groirth ha,ve been imbedded, rt
diffe¡s from a sin3l-e per:iod model by specif'yinE actlvities
separaiely fol eacj: plocuction year a-nd provid.ing for the

transfer of car:ita.r í:.cm one period, to tÌre next, the aurount

depencling on the level of tlie surplus generated in the first
perioc, to maxJnize discounted. inco¡ae over the long-run.

The multi-perioci model yielcis a series of
jointly optimal sol-utions over time where the resuftine
oni-i mnl solilti on f or p-ì^,\r ñ?'ìê \rêâr, rlo-¡a-n,4q ^-^ ì-t^,¡ ¡n{-itu]J u-l-+4u-ld ru¿u'u*vr¿ -v¡ v¿*v y' v-- sv}.vt¡su vJr ¡.r-r \t .r-¡ru-r[âl ii'ì.

o'r;her' )rears oi tne planninJ period" ft can also be vier.¡ed

as a firm grov,ith nod"el in fi:e limited sense of a s¡oi.Jth

response *oernitted bi' capital a.ccu.nu.lation.
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For'pigljì.Li_on oj l*ll-e- l,{oC_eå

Ïdulti-periocl I inear proêrearûing is essentially
ictentica,]- to the conventional tecirniqu.e, except that it
explicitely takes inio acccunt the tine dimension"S A

dj-stinction ls made between restrictions and activities oÍ
cifferent time per:Locis. rn an optinu.:l T-year soh,iionu tbe

plan for ea.ch. year is tTre most profitai:Le i-n terms of the

T-yea..r planniug period 
"

fn an abbreviated. fo:rm, a mu.tti-period. linea.r
'nl?.ì,"F2nì?nìno' *cdel is ccncerned" i',¡i-bli the naxiniza.tion of :T'n

r-+
C I X+

JJ

subject to (?,5)

ancl

for i
j
t

++
C. .L

I, oêø e

19 oeô s

1 v,Í\"i
+ì

i:oi þ
m ( -oac,n¡tr.r'ac \

\¿ !,uv\.{¿ vv¿ J

n (activftåes)

1, Eeê rn fr¡oei"q\
\ùt r's¿ P I

used in a settir;e
I, Du l,oftsEard-and,

\"*(2,b) py \ 3{ __, ¿_*
L,_IJ=-L

n
\_-

>d*
al

t=U--3'or e. d.-Lscussion on this techn.iÇue
ânâ-ì nonrrs t¡ tha nt"o.cyll-. qtrrÄr¡ eoo.vv urrv ìr¿v!,çtIU tuUU_.y J\=ç.

Eu C, IJead¡r ( 3'0 ) "
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Equation ç¿,4) is the ob jectitre f'unction and, IrI rep:re*"ents

ihe sr-irme.tion of ti:e discouinted net returns pr¡ociu.ced. 'r:;r q

activities over T years ; (3 
" 5) is tiie set of linea"r lest¡¿ in'¡s

for m resour'ces I ancl (2.5 ) is tije rio¡i-nega-'-ivity assurnpti cn-

for the act:ivrt"y "l evel s"
+

lhe notaticn u.seC. is as fol-lo'.,,¡s: xì is the level-
a)

+
ní'.;ntir¡itr¡ i in l¡ea¡ t:. c; is ihe discou-ntecl net returnv: uçr,lvruLy ci - J --

(or conpor,rndecl cost) of each unit of a-ctivit;r i 1n yeai't
in tì..,o nhì¿,niìrro -i,ir:rol-inn. hi iS the I =Vgl of ti,e i-thLLL urirJ u'JC!uuIVg .l-L¿l:uLJ-UIJ-t Ui

resouJce available in tne t*'ch year e,nd exo6enou.sJ-;r ¿s-¡.r'*

i¡'i'na¿ì ¿1¡r,r:.rJ- í'ni' nr-ni *pl 'in tìr'í q ct:-Ä:r. =lîd 
-í'inrl -l rr Pti.:-JtrlJU UltVÇiJ U !Vl uarv; LL "|f u::I! pr,(.'9,v 9 '-:i-L: r+JI;-Lr¿v U *i 

j

rls the a.riionnt ci the i*th resoui'ce reqr;.ired by one uÍit

oí iire j-th act:vity in tle 'b-th yea.L'"

TabIe Il::1 il-l-i,rstretes the ::rru"l-tj--]/ear li¡rear llt:c-

grarrning tecirnic¡ri"e in tl':e ccnventionel iableau fo:rn. ih.e

piroi.i-raÍrüii:ng actii¡ìties a,nð- resrfictions are l-ísted for each

-I,eai sep?.r¿ìtel-r¡" The su.b-netrices alonÊ the :¡'ein Ciegonal ,t
tA , 

rep::esent the in¡.¡.1-or1t;out coeffieients of inäividual
-Jrears in the conr¡eni:ional static noc-lel. The ma-in f'eature

of this setting is represjented bli tÌre inter-yea.r coefficients

Loeated, in '¡lie louer left hand diagonal area-" For e.xärirpls,
2

Å is the s.ub-ma'cr"ix of coeffi-ci-en¡s resul-t-ins írorn yes.:: I
.L

prcc-Lu.cl,i.cn anC ¿.ff'3,:t: ng th€ r'(:5cì,iice l-er¡e¡' s ai::d p::oiì.i-iction

äctivities a'l yçl¿v 7, The obj-^ç-liiie fui:cticn l;o he rn¡">iir¿:-zec1.
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.)\¡-^r T vears i-s shot¡n at tire boi;ton of tire table.! Jvl-¡v !

(1. T.l..¡ÞntTìüîrCÅL p-]|¡l{P'. pL""lii'ðI-l}j$ PRQtsLEi"]v o li¿¿ vf,l.LrJJ,+, _ _.___ ,_._ __-_ '--- __

In this section, a brief exarnple is developed to

shol.¡ hor+ th.e nutti-þeriocl model is used in the solution of

a sirnplifiecl farm plarrling problenl" The fi.':,ures u.secl heve

been chosen for iltustrati*¡e purlroses cnly"

Assume a. farmer ha-s at his Öisposal the rescurces

listecl in Table fI:Z belor'¡: 400 acres of land I 27A0 hou.rs

oí annual- labor a¡d i¡7rO0O of ope::ating capi'la}' He is

confronted i¡¡iiir the problern of planning his cro;oping anci

livestock enterp¡ises for tire next h,ro years"

ry'¡'. rlT F 'rT " tJ,r-))JJ-i! J-J- È U

RESII:TECES AVATL;',tsLE 0iü SAi'lPLn FARi"i

ïTmvï iJ¡iIÏT Ai\,]0Ui{T

To'r,al i rnnroved l¿nd.

S n::i n p: and sr-lfnner l¿,bor

Falt and" v,rinter ]-a-bor

{ìnerztin,,r e¡nttalv¡/v¿ e

ac]:e

hour

hou.r

dollar

400

,'l_ so00
'l a^A

7 e000

.l-1-. n an

stock

The produ.ction alternatives considered conplrise

erop entel:prises : r',,'heat , oats and flax, and tt'io live-

enterÐrises: feeder hogs fattened to market irei'-iht



at the rate of tn¡ee lots per" yea.L,e ancl steer calr¡es fed,

in drylot frcrn iheir purchased. rr:eight of Aza lbs, in nid-cet-
ober to about 950 lbs. in T,{ay.

Table IIrS contains the basic infornation reqr-rired.

for .,..ro.;r'a:i::ning tiris h)¡oothetica.-"ì- farn situatiol:1. Fh.ysica.l

Jieii-c-su 'uìnit prices and va¡'iable i:rod-riction costs are used-

io a.r'rive at tl:re net retu.rn figure for each actir¡ity, Labor

t'eqri.irernen'¡s a::e also specified f or the five activlties,

î1ÊT.-r¡ TT " ?J--¿¿u.J ¿& ó V

Dê.TA C¡Í CFICP$ iiJ'fD LIVE.STÜCK P]IOD'ÜCTIO},ï ,åCT]VÏ:IT]JS USED

,rOR ïLLUST&iTfYll PfuliÌf,.lnlG PROB] f,it

ïTHvi irhirAT ^ 
/, rn(]

L.r.¿a trJ FI"åX IlOGS F" CA'ITLE

Unit (1 acr"e) (I acre) (1 acre) (g iread)

Fnysical out- 3x96%put per unit õ0 bu., 60 bu, 10 bu. x l5O lbs.
Unit p.riee 1" 50 O,55 g,0O 26 "O},/ewt,
Gross return
per ur:it 45"00 3ö,00 õ0"O0 L1?,3?,

Cperating costs L?"OQ 12,00 10"00 91.00

Return over
variable costs 35.00 41"00 eO"OO 7-7_"2?

Total labor
requirement (hr") 5"C 5,0 4.O Z.O,/nonth

Spring and
sutxner 2.A 1"5 L"? 7"A

Fall ancl
winter 3"O 5"5 ?,8 l.T,O

(1 heaa)

Ar7ú/ ç c-KÍa l?rcJ r /o ¿t rvw' ¿ur o

Çtr, ?'l\ /n¡.,*.496çv/ çll uê

ç?a Q-;,Ðuv ø þ9

2a4,oa

') /t OZ
lJ?Ê ø (rl)

2 "O/wonrh

'i r1
-LoV

¿IJ"U
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Ïn tiris exampl s, 1¿ j-s furtiier assuined that ; (f )
no capital is externa.t ry borrowecl , (2) ind_ividual cro;os are
subject to acreage resirictions, (for exaÍiple, a minimu:m of
50 acres of oats must be procuced. ¡dhile no nore than 2oo

acres of r,¡heat and flax), (3) ir:.termediate produets are
dealt witl: as if they \{ere sord ancr" ilren cîrarged- to the
second,ary enterprise, and. (4) a 5 per eent cìiscount factor
is applied to year ?. prices"

The fal'merss objectirre is to allocate his resourees

among five pr.od-nction activities in suci: a i./ay as to simul-
taneousl-y maximize net returns for the farm over the entire
tuio-year period¡.¡hile taking into accouni far'n fixecl costs

a.ndi family living i,'iihdrer.'als,

The complete initial sinplex taj:leau is pr:esentecl

in Table If 14. fn tiris ti,ro-stage ol ti.io-year lineer pro-

traame, LZ dif'ferent actirzit:ies and 16 restrictj-ons repre-
seni the prar:ning possib:'-lities" ïn ad.d"ition to the fir¡e
a.c-r,i-vities anc'L four .T'esou-rces mentioned" above u several others

have been addecl to nake the moder functional, First" a.cre-

Êt''ê ncqJ:t'i r.tì nns pr,ê nlit ^'rì oqnìr Õ-o^ñ f ac,.ós J- u;' ur rç UJL¡¿ru \¡¿ ç {wu L \./.L¿ -* -¡, - -f- eaCh yee1" , (f Of.:S

2s 3e 4 and 11, L?, l3)" Secondlye ror,J I ccnstitu,ües a"

special restriction r.ih.ereby fa.¡'rl fixed. cì-arges and. fa::nily

living req::ire¡n.-,nts - l:.ere totalling l;16rOOO - must be su.b-

tracted from the prograi¡ned return figure for the same year

l.raf'nr.a r,ç-ni4-c1_ iS aVailablg -lnr- rrê2? ç " aetirzi tr¡ Þ f.,:-llÍillSvev4uq+ ¿e qvcÀÅeu¿ç ru,¿ Jçs¿ t 7 suuJ_v-LL,J t6 l-L

this rrfo::ced intr fb-nct:Lon" Finallys â t,regenera.ted ca"oital'¡
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restrÍciion (ror'i 9), coupled. iritir a capita] tr¿nsfer

actlvity (p?) constitu.te the Ímportant link betl¡een the

tr^¡o ccnsecutive yea.rs. This activity alLows tl¡e surplus

return of ¡'s¿v one to be re-invested in the business in
yeaï tr,¡o e.nd ihus constitutes the operatinq canital figure

l-f external borlot¡in,q is not considered".

Results : The optimum tn",,o:yea:: p::oc'ìriction progrem

for the sa_mnle ni"n1.'1 am iq l.reSenteCl in Table fI:S. Tnee\/¡ul/¿v ¡vr vu¿us ¿e _

enterprises found in the optimum solution cliffer only in
t-ne level of Iii,'estoek. ln additi-on to i.,'neat ana oats

Õrr^1:T'ñ Ð+ fl-'ai rr rrrar"'i'crrm 'ín \rc.? 1: 1 - 'îpedet- hnc'q 2T'ê nt"nf ç-gçCiu::v+4 ¡uer\4:-s ¿r¿ J l/uÁ I I ! vvuv¿ !rv.ì u s¿ v 4vr ur

at the level of 69 head. v,rhile feed.er cat'Lle a:re practicalll¡

non existent" Tn yeer 2, trihere ,)5r:1,93"71 oÍ capital is
availe'ole from year one, onl¡r 16"6 hogs are fed r¡hile the

sa.me tvro crops are i:roiluced. a,t the level of 200 acres :res-

i:ectively. The total return over va.riallle cc*qts dininishes
-f"r.nm 

'-l 
-ì ;¡ç^ 72. in \rêÊF nnc tn :,i'l fl ãqF 3q irr rra¡1" tT"'n¿¿Vu .,¡..lJgUVUo ! a ¿tI JÇs¿ Va¡ú UV .;,-LUtt)J\iøt)¿ +aI Jçu.¿ \,!:Vo

3blt1:q;r iniorq¿tion may be forind by exanining the

merg'i¡¿| value pr'oCucts of the most restricting resou.rces"

fn compar'ative terms; it ca.n be seen that opereting capital
Ê,

beco:aes mo.iie r€s'úrictint in ;ig¿r 2 t¡itn a sha.ClorJ pr.ice" of
;-:0"2.2,3 inciicetÍn¿ tiiat ezci: ad.ditional clolla¡ of operating

ca.pi'cal r+oulc'ì increase t.re incoine í.i3u.re by '¿2,3 cerrts,

h"The te¡rn rrsh.adorr' price" associ¿:ted rtith a
scurce indleates the amouni by l'i"hich total-
inc¡ease if one unit of this .resource i/âs

T.ostir.i cti tr.- re-*vu¿r:i:r

ì'ìì"^fi* r,;nrr'1 Ä
-LJ¿ Vi-+ U !!Vs4V-

arirled to the ol ¿.f
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Tn Veaf Onê t,'' o ^/1r'Y:^Qh^- Ä-i ¡r' T/âl l'lê i S 'r\ t\År- r."'l^{ ^ì^ iS¿¿r J vs¿ v¡lv uriE v V¿ ¿ EJ jJvJlL:¿.ri: v s-L qç ¿J ,,:V ø L/TU g :Jtl¿Ç!1.

lor"¡er than a coirJnersial ini;erest rate of 6 per eent" 0n

tire othe.r Lie.no , ti:.e äir-rginal valu.e pr.oduct on lancl a"nci fall
and. r'/inter labor decreases íron year one to yeaï trvo" Tn

conc-l-usion it can be said- ihat externa]- bolror'¡ing rrould

inc::ease incorne in year trvo,':,¡hile in year one the maxiaum

interest rate could be *oaid is 4,3 per cent*

0n the loasis of tiie shad.ov¡ pricês âss.,c-lated" v¡ith

I.and and labor in eacir year', ii folkl.,'s tha.t iireir le'l atir¡e

se arci;:y. diniini shes oveir tine" Tn ternis of -oossii:i'l ities
for e:<pansÍonu this Í¿rn l/oülcl benefit from increasiirg iis
land. ira"se and il:s fal-l and. winter labor su.ppJ-¡r in yr-=e./.one.

Corresponiingly s a neit injeetion of operating capital in
yea.c tr.¡o irould- greatly enirance tlre incone figure, The

sir¿cloiv prices aïe of p.ri:rnary interest in iire analysi-s of
an opiimum solutio.r, since t::ey indica'i:e possibl-e gÐ.j-ns

in incoiae ti:rouSir the acciuisition of scarce rescurces.
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AI.T.{LYTICÁL PROCEDURE

Tihe first step ln planning for a mo.re profitable

farm business is to carefully analyze and appraise the exist-
ing faln organízation. Tn this ehapter, attention is first
devoted to an analysis of tite past performance of the fa-rm

business and. its househol-ci counterpart d.riring severaJ- reeent

years of operation (1900-f96?). A final- seetion deals rrrith

the specification of ti:e empirical mod.eI"

"{" T51E C,åSE-STUDY F]iF},.li

This str;d.y is based on the resource endow::rents

of a farm unit located in tlre Carman (Sou.th.-Ccntral) area

of it{anitoba" Eight years of business records l,.¡ere avail-
able, This farmBs structure has snifted f¡'om a mixed or

crop-llvestoclc type of fari:iing to grea.ter emphasis on

diversified crop;oing" However, as t',¡ill be sirot¡n sh"ortly

li.¡estocle produ.ction still con+"ributes signifi-cant].y to

income" Before proceeding to a historical ¿-n¿lysis of the

larm r"ee ô'i"ds- tl¡e characte::istics of the la.nd resourcev-, vv I

and. soae of the -problems associated with its use 'øilI be

ou.tlined.,

The Altona soil association constitutes tÌie pre-

dominani soÍl type on the selected- farn, A second type,

the jviv:rtle. fg e-l en n-aacarlt in a fet'¡ fields- The teXtUre¡ v¿v lJ¡vuv¡¿!



l+2

varies fr.om a fine sandy clay 1oam to loanr a.t.t,-ough n.o

extreme is encountered, This range from fairty light to
heavier soils permists a large seleetÍon of crops to be

gro!'rn' Dra.inage is fair to good l:ut constitutes a probrem

because of flood.ing risks due to a. r¡ery fta-t topogranhy.

T'lrÍs land has a good n¿.tu.ra1 fertilitv and i s
highl v rêsr')arlìsir¡e tn ni'i:r.noan >nÃ .nlrnqnl-rr¿blr¿J ¿ çrrrvr¿v¿, v ¿¿- u¿ !/i:,v¡¿ É¡¿$ *-.--r-,rOrD.S inpUtS f.,¡hiClf Afe

p.resen'c in the soil in amou"nts varying frora verli loi¡ to med-

iuü" This soir has been used iniensivety for crops produc-

tion, but a.fter 80 yea::s o-í- croppingu moc.erate conser.vetion

practices ere esseltial, Cropping pt-ac'cices can be eFptied.

r¡ith.oi¡t serious clifficulties Ío:' a fairr¡r i.iic_e renge of
r¡ï:^lìq

Record. Ana.lysig

fn this sectj_on a series of inter-year eomparisons

are nad-e for tire i¡ea¡s 1960 to 1967 for selected financjal
aspects of tiie farm firm" These figures are then folloued_
n¡r p qinri'ler' Dresen'ca"tion oi ii.e fe,.i'1 v Iiving exnenriitrrl"e.q-L t ¿ uL_ç LÇ.'.LLJ +Jv _¡_¿r5 g¡,rvE!tu_4 v!i_ vv @

1u Tnna ]Tst,rn Rrrqi ìnrâqq¿ u¿ u !v-JIIfçJn

Th.ree sets of figu.res i,','i11 'be used. to succrntly
ana-lyze the farm busÍness: a financial staì:eii:ent, âfl oper-

a,ting sta.tennen'b and, a f'a.rm organlzation statement. rn o¡d,er

to sÌ:or,¡ ti:e glor,,'ti: over tÍme of this fa::n, and l:o assess

iire 'casic cll.:.nges iì:at have occurred curÍng tne last eíght

i¡ears, âÊ inter-year compa.ratiire framer.,,ork is used-"
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.q coËt;cil..r-ative flnancial statenLent is fouid- in
ITable A*Ir, ït eonsists oi a suiluery ojl ti:e c:,::iial_ resources

enplcyeci in the farn bu-siness" These inventories shov¡ that
the operator I s farn capital has n:ore ti:an tripled from *49 ,62.9

in 1960 to lll50 e23Z in 196?. f, major part of titis rise in
capita.lization ttas d-tre to an lncrease in land values " Betr¿een

tne yea;'s 1965 and Ig64 a real capital gain of j:;16,000 oc-

eurecl oïL Í'ea1 estate fcr the sa.Íie ailou-il+.; of Iand,. In Lg67 s

iir25r000 -v¡orth of land. iras acided to ti:e business" Soae of

tìre rä: jor fal'm assets l'thri-cr: ha.r¡e lncreased, in vaiue over the

peÏioo a.re raa-cl.rir:er;r t'.,nich has increasecl fou.r:íc1d. 'bo .|29 r7LT e

ancì tìr.e g::ain inventor'y r.ritir a si¡lile.r rise to äi25r48I, The

livestoclc inventcry renained comparatively loi..' and sisble

at {i?,600 in 1966"

ù: the o'Lher ìia.nd, tne farn liabili1,ies have a.lso

increased. but at a somewhat lo"er rate, tnus al'l oving an

increa.se in the o]-erator B s net ,¡orti: value. ft is also

interesting to no'be the spctac';ler rise ln tÌre tnte::mecliate*

terrn debts, As v¿ilI be sitoi¡n shoi,tl;r this is largely ex-

nl ¡, -i n ori hr¡ lr i .';ìr : ¡ rrrrê 7.n i':, 7,, : ô .. q'r q
u--r¡o v \-'Þ t- p o

The c ompe r=a"t ive opere.ti_nit: ot' inco¡:.ie stateir:ent 
u

Tables.{-2 a-no" A-õ, enables us to nake a cii:,ect co'rapa.::ison

beh,'¡een coi'respond-'ing in.ccrne and e):llense fiç;r-ires for cÌifferent

1_.
_Lne i,a,nIe9

tire enc cf
cl.j-scr.rssed i:erein nay be fouuC in AppenCix A at

the tþesis,
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.\¡ears" TYris, iTi -¡u::n, peririits us to cetect va.r"iotts trend-s

1n i;ile fzrr:er ¡ g bu-sirress, a.nri- see t';ìrere 'l ¡,reel' r'eceipts

n.l'i rinaì:¿r nV t.:;-i r.1,-, a¡n*¡¡rr-n4.r::rwrr çrruE¿ 1,. r-SeS aTe l:esponsi l:le 'tof i;ile Laf '¿ef

ou1-.1 ãrr¡S 'in ti:e tr.ì-'in::q rz¿ât--5o

ïn lable Å-2" il; can i:e seen tha.t diversifi-eC

nÌ"n r,n-í'r-,ti nrr' qf i'l-.rrf aq l.lro m> inr. qrìr'r-7.râê ni"titu-tes tnu *=¡o" source cÍ incor.re - :ti?4298i-

in 196? - anci inat oi-lseed crops occupy a Lz.rger Þi'o,,,ortiorì

of tnis inccr¡e, The ¡sççipis from livestoc:k are nrainl¡r frori

feed.er cattle i:;l:lle i:og pL:oci'r-iction is CLeclinirg in 1967,

Tne ca.sÌl ûperåting cos,ts ale s;'o\''tn in Table A-3"

¿\ga1n, it ce.l 'ce observed- trat ct'cF p.roûucticn l:ies increaseå

in inportance over l ivestcclc. ,{notbel i-npolta.ni pol-n.t is
tire increase in ferti.lizer expenditures from ;158 in ].9ô1,

tc ;¡5 ,48? in 196?,

The above exjlenses ca-n be ba.sica.l l;r attri-i:uted to
ai *lrr-'r. ¡a'.^n ^'a 

-l 'irroq*^n1,r -nr-,6¡]uction" Cther cost i -l:ems
v¿ vy

called fixed" and overheaii costs eï'e presented- j-n Table "t-4-

and are based- alsc on tiie jnvento.ries and" Cata obtainei!-

fron tl:e fa::¡.n" The tctal figure r.Jljlges from â.]ou oi i:;2r975

in 1960 to a high o'Í iut7 ,99t, in l-96? r'¡itþ machir:"erlr de,oreci*

ations ve?.1 esra're taxes ano interest on J-oå.ns es tr:e major

r.^nqÈi -r-rra'n'{-q
v v¿\P

The inforrnati-on ccn'LaineC in tne finarncie'.l andr

operating state::nents is not in itself suff-;e icTl't 'r;o assess

the srr_ceess oÍ the farnL business" Fhtrsical .record-s aï'e

also needeir in or'd-e.r to niee.si.ire tlLe opera'ùing efficienclr çf
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ti:re r¡arious enter,crisesu The income from crolls and lir¡e*
siock, ancl ti:e cost of proc'ucjng' 'lire incoine inu,st be relaied

to tne sl-ze cf each enterprise"

ïn Table "{:5 tÌie kinds of cr'.-ips grol,in, -cire nunller

of acres a.nd tlie averege yeild of each cr.op are slf.oi,tr, The

r¡.i.n 
^?1 ^-^q h':*.^ r^^^-- -"r- ---i- - O¡tS _ fl pX pnd fi e] d nêâÊ" idO¡:tc1l¡J. u-L LJJ'/Ð i,rú vç u(-:c:tt TjLt=4u a L/üL,J ¡ iJC-*_ Ç-J-ru: rJ-çru yçcrr

barle)' l''as enterecr intc t;re cropping systen et any tine,
The main features arisins out of Table A*5 are

that ('l I vi el Ä q '(re'p\¡ :,-ñ âh U11p,redf Ctajrle fa SþiOn with Þef -u-:e u \L / J ¿\/4s r v G* yv llr Lrl¡ r'-¡. Lj-_Àv¿l i. l uiJ.

ha-ps Ð. slight teircienc-i' to increase or/er time 196]

r,',ias a ccmparatir¡el_y.card;rear for a,ll- cTops clu: to very.- cl-ry

cci:clitÍons (2) uheat :'-s t;:e inaj-n crop j_n tern:s of acre-

â6ê¡ (I) sunmerfa.ltcr';i-ng is no longe:: prac'c:'-ced (4) flex
and Íiel-C pea.s acr"eages are faÍrl.;r constant anC. (S) n€l,..r

crops sucïr a.s rapeseeC anä sunfloi¿ers rrere adclei. in 1966

and 1967. Finally, rne total inprcved land ecreage r.:as

fi>:ed at 53,5 acles until- 1966 i',rhen 285 acid:-tional acres

rr,Iei:e::ented, Ït is to be noied tÌrat this la.nd r+as nurchased

at tii e end of L96'7 "

Tal:le IiI:1 'celov,r snoi..;s tire size af ttre tn/o l-ive-

stock enie.rprises foi;.ltiL on ttre case farm" From the previou-s

ta"oles oJle ila)¡ havc ccnc'-u.d.ed tir.ai crop -trroduction T..jas

inc::eased- at the exoense of li-rzestoek, Hoi,'evet this i-s not

a cese of one bei-ng substitu.ted for iile oiher as sÌlor,,rn in
Tabie TIf ::1.
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TAEttr TrT:l

LTVESTOCK ¡ïiITHRP}ìISES iiirjD ii=u1-{Billì,5 Oi'I 1i{I ü,ii'58 FÁFJüï

Ti¡ no 1960 196I L962. 1963 L964 1965 L966 L96?

Steers solit

T{ogs sold

A-
.47

36 36

128 lIs

Tne nuri:ber of sieers scld reiliained coiLstant at 36

to õ7 Tread *iler year" I{ogs h.ave follot¡red- tire sa.ne tendency

except in 196? r¡hen their nu,ûber d"ec::easecÌ from 115 t o 4?

iLeadi" It t+or,lC,. be more 4.1:prcpr.i-e.te to se.y -.itat livestcck

or'oi;.iiction diC. not expa,nd in voh:.rne ovel' time" Ïn reality
it 1s not t-he rtain inte::est of ti.e fa;'iner and ccnstitutes

cl-ri er'l v a ri sk avef sicn ÌIleä-Su.f e,vr--, ¿v4¿¿ì/

A financial sÌxrrnery of tlre farn earnings and" ex-

penses alon.,3 r¡i th a fer¡¡ incLices of iire general- perÍormance

of tne far¡n are presented in Table A-6, Total valial:le costs

(Table A-2) are subtracted frorn total farm receipts to give

a figu.r'e sinil-ar to that v¿i:rích is obta.j-nril d.irectly fron a
linear Ðlroaranlmin.s a;ralvsis" These ¡etu.rns above v¿Lri¿i.ble

costs have cloubled since 1960 ancl amourted. to ;7lBu8ol in
L96-/ " By dedrrcting the fa¡m fixed ccsts (Table I+-4) and the

fanif¡' living expenses (Table III-P) from ti':.e above figures

oäe obta.ins respectively, tlre net farm earnings a.nd- the d.ebt

carrying capacit¡' of the farm" iiTet farm eelrírinEs decreaseC

from a level of i¿6r?AT in 1960rto a loi'¡ af !¡?u909 in L96?,g

^l.L

AA

?7

101
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and then er-lgnented steadily to iilo,õ07 l-n 196?" The amount

j.êmp i ni nr for d elrt r.enavrncnt f¿-.iled- tc inc.rease siSnif ic:.::tly
¿ !:li-.l-II¿¡Il svv v

over tire 1960 ievel cf :;3s858' In L963 a rLe$ative figure

of ¡j;-5?6 was even ¡ealizecl , indicati.ng no possibil-it;z íor

êv-^araqi nn 'ì"-t inat yeef ,vl: v+À¡e: v ,| ---- "

Tne general Iæ rfornrance of tÌ:re farn can also l:e

assessed. r,¡ith th.e aid of tl:iree r'-nð.exes" The I'ate of capi-

*2 I t-, ',"nnr¡ar êynï,êsseri i.n îer,ns of yea: s, Iepf eSeni,s tr-euLr¿ u u¿ ¿lv v \,¿ è

tine ii takes for the value of total produ.ction to equa'l

average fa::rn capital" The average va-]-u.e fo:: ti:re period- iS

3.8 niih a loi¡ of 5.1 a'b the lieginning ancl a higTr of 5"2

in 196?' Ïhis indeed flâ'¡r ¿1=o be expressed" as a' nercentage

figur,e betr;een gross profii anfi ca1;l'cal j-n.;estnent. Ttre gross

êr.l)êr,rsê ratio eXtlïeSSeS the total faf¡¡ exilenses aS A per
vJL IJVf lv v

cent of gross profit, The La.rgest figu.r'e occurs ln 1966 \"'rith

?5,86 pe] eeni" The eo]uity Ï:atio is sirnply ihe opera.torrs

earritr¡ in the buSiness in terms oi íarm agsets' It can be

seen tnat the fa.rner hras not only increa-seC" his total capÍ-

tal lnvestnent u but a]-so ol'rns a lar6er portion of it r¡r1th

76,46 per cent in 196?'

?* The Farm Eousehold

åfatmisaplaceofbu-sinessbutitisalsoa
plece i;q |jve, and tnis latter Ð.spect cannot be seperated-

from ti-",e for'mer, &penses rel¿tted- to the household and'

oti:rer persona,l SpenC.ing are siro'itn in Taible III:8' The
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cost oÍ liv;-n8 mile.ns ¡ire cost oí consumption by t::e fanril;ru

aniì. it ercludes alI expeirclituTes cozur.ected r+i-tl: ti:e prod.uc-

tion ope.ra-i:ions of the farn 'rl:siness" For joint exp3nses

such as electriciiy, telephone and the autonobile r''¿Ìtere

part oí tì-:e seïvi-ce is used by tì:e horisel.rold., a proportional

a¡iount is allocated- to the hou-seholci on person.al accoulnts.

The home-consr.'med- J:roc'.u.cts a.re also reco:rded in ilre house-

hold accounts es an elipense, bui i:he;r appear as ¡sss'ipts in
tÌ.:e "ousiness account. 't can be seen in Tabte TII:2 tira,t

the tot¿Ll family eïpenses show a-n Íncr'ease from fiZ s349 in
1960 to t¿)7 ,L47 in 196? 

"

TABIE ïïI:2

TOTÄL TJTUSEFiOTD /:I.iD L]VTJ.I-G EXPtrJ'iÊES FüR TliE C.\SË FÄFJVi FÄIJ1ILY

YTÞ"R AI'{OUi.T

] OAñ

1961

1 a^2

1965

1C-A/l

19ô5

1967

:::ÇZ/1 A

Z-l ,4O

3485

çIIYU

Á.1 1a

7L47
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F?.å.9 ËWn.!{y_l Tl:e inain cha.racte::istics of the

cese farn:8s resou¡ces ancl enterprises r"'i11 nor¡ be sumaarizec'ì "

Tlris prellmi-ner-¡ eveluati sn u:l-tl serve as a gr_riCe for bu,ild -
ing up tle progrerring noCel in tire follo'L,ring section.

Until 1965 tiris farn consisted_ of b6O acres of
lancl, 535 acres oi i",nich r'üere suitairle ror crop proiìuction"

In 1966 e 285 acres r'.¡€rê rented " This l-and" rvas ourci:¿.sec

in 1967" Labor r,las supl;lied mainJ-y by the oti¡ner-operator.

fn tire busy seesons of spring and fall- a.dditional labor lr¡as

su-p1:li:u by a pa.rt-tirne hired- aano The anount of operating

caoiial usecl- fol pr'ocì-uction pu.r.oses increased frcm irs,/,1b

in 1960, to;;116,100 in 1966, as sliorin by tite'u.otal variable
costs ror,i in Tab'le "å-6,

An iupoltant portion of this ca1:ital iias provided

b)t si::ort-term boruolting. A conplete complernent of macr-:iner,y

was ¿vaj-lable fol pr=ocìuction, It iras ccnsiclered suffici-ent
to satisfactor"ily perforrn tl_.e rec;uired operati sns, altilorr.gl:

it constituted one of the most important capital investments

in the past. Faru builcìin3s pt.esented no partic,rJ_ar p;,oblens

exceLrt that provision sliould 'oe made in the near- fu'i;ure for
tne constrr.:ction of a hog finishing barn,

t" fairly -large variety of crops i:rorrÊ g.Fot:'rr in the

past. It is interesting to note the substit¡,tion. of oit-
seed and- forage crops for su:rmerfa.llor',,ing, This nor,e in-
tensive u-se of fa.rm croplancr in an area oí gcod'to excellent

soil prodrictivi-ty 1llustr.:.tes tne tenCency tovrards thre
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eliainaiion oÍ'the surnruerfallor,¡ ac.reage r,¡itn the devetop:

ment of nei¡ and iru;orovecl he¡:bicic,es and. ti:e use of ¡:ore

fertilizer, Suci: crops as forage seecls and ciJ. seeds iyl

addiiion to ¡riç16.ing returns ccmlptitir¡e iritir cereal. c.lroþs:

also helped in the distriburion of risk both frou a i:roduc-

tion and m.arketing stand.coint. The:¡ also fulfrllecl an im-

poltaii.t ::ole in r'¡eed eontrcl and. soil consel.va-uion in the

land- use pattern, The far'n operator inc'i.icated his lntention
of sp,ecia]izíng in mj-:lecl cÏ'op"L.ing d-u.rlng ftr+;ure ]reers" Iience

a number of differenr crops ",,.,,i1-1 be consioered, ¡s poteniia.l

futu¡'e orociuciion alterna.tives,

The 'l ivestoek inventc::¡r ori giiral ly indicated

sma-j I seale prod,uctlon of beef aiicl- dairv cattle u irogs aniì.

irens " Livestock procìuction has gradu.alJ-y or'ientecl. tor';ard_s

loeef cattle a.ncì hog finisitin,.j as the only livestock enter-
prises. The main r.easons r,'.;hy the falmcr has u.nciertaken

lives¡ock feed.ing in recent )rea"rs seeas to allor,¿ the narket*
ine of srrr'nlus arain^ tìre ritilizaiion of idle resoìrrees, w-:\,

su-ch as lebor arrd buil,i.ings, and i'ne reduct.'lon of the ri.sk

elernent assccieted ivit speclålized. gra'in farning" These

enterprises provided. hi¡l wj-t¡ nrore fl-ex1bj-lii,-,. in p::oducticn

and- insu:'eci him a more stai:'l e income,

Farner I s 0biectiJ¡g

Farm

toi'¡ard.s income

nl ânninrY ohieçf i-YeS a.lte

'me.xj.ti-zat:-on" I{o'.,'er/e¡t r

Eeneral I r¡ ori enteclo v!¿v¿ e¡+d

a-n. o;o-cinum fa::m plan
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sitould alsc, be t'ne one tna.t ¡lax'imizes saiisÍac'¡ion to the

f¡ìrm fa-¡ii I r¡- Since th.er"e is no accura'r¡e neE srre for fallil'¡

Values, EoAlS, scclal bacliground.s anC pleferences for: varÍou-s

faril enterprises, ihe r:conomic oi:jeCtive of ¡raximum money

incone ¡ i¡/hrich is assuroed- to give the nost satisfaciicn, is

the eriterion u-sed in this siud¡r" stabilit¡i of i-ncone is

also a'n important consideration since fa:rn real -estate ¡:ort-

îÌ2r¡ø. l-.âvments anri farililv ex-ceilses 'üu;at be met eaeh year"
óqóV l/øJl¡çf¿uu er¿s

In summar¡r, the o*oerator of this farn, it1 tr¡'ii1*

to choose ti e combi-na.tÍon of en''cerlrri-ses tirat r^¡il] make the

best use of h.iS ava"j-labl e rescuTces, i'ran'LS to n:axiuize his

.croíit in eacìr ira.ltlcr-rle¡ yee.1., bi,t, rrrii;l'. Some degree of

stahil ìtrr ô1./êr a fi.nite plaiuring p':rioi" This irnirl-ies that

he iS ',¡il l-ing to Sa.crif ice oil.ê -;16¿¡ 
n 5 incom.e t i:LIougii , 5â)/ 

u

divers-ificatÍon and soÍI conservatiot: practices, if the

retu,r.n from tne follor.¡ing years appeals tc be mo.¡:e stable.

The matheaatical nodel cì.evel oped" in this stu"d;¡ shall explore

ti:iS asseltion Sj-nce it wi}l a't,tempt to max-imize accr;n:ulated-

net returns over a five-yeair plannin6 peri-oil""

Ttris section is devoted- to the preseni::tion of

tl:e hasic ilïo!,r.aurning meteïial anC- -the elaboration of the

various s'itu.aiioi:s to be progrerimeC-"
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r Spe_ciÍicalion o,[ tlte P¡:ogra:.uuin3 !íoCeI

fn o.rder to.o::o.t'raü a farrn it is necessaï.V to get

tì:e folloning infornatíon about the farn and its oper:a'úor¡

(1) farm size, (2) ca;:ital posj-tion, (9,) labor supply,
( A-\ r.rntr--ir¡ry a-,1 'lar.nr,'i qêq z"nrl n¡*-l-ar.'n nf ni.nrr hÌr^r:lrrn+'\+ ) Ui-'(J1J_.)J-Ifü vrr uv¿ vf ¿'JçE' Grru l,e u vv! !: vJ- v¡ u .u -V¿ Uur uu ,.r1Oìljl 

9

(5) ty*pes of lj.vestcck a-ctivities, (6) labor., ca;citd-,

feed ana other rçq,:lreinents for each inciviclual enterpl:fse,
(7) pr-i-ce and yield cl.ata, and (S) otirer j-teirs r^rÌrich m.a¡r

tend. to restr-; ct proäuction sucir as buildings, and (9) the

fa-rmer!s ol.rn prefelences tot¡ar.d speciíic enterprises,

The setting up of tire f:.rn pl ai:ning r¡odel involrres

tiie pcrfornin¿; oi'ú1.= Íol-]-owinE steps in ord,er io girrç f,Ì1s

coÍLceptuai moclel a.n enpir"i cal con¡ent, I'irstlyu the rescurce

and othe:' prograïming restrictions are snîcified.; secor:d_l;zu

ti:e enterpr'ises afe listed and desc¡'ibed; thirdlye ailoro-

irriate input-output coefficients are calculated for each

enterprise consiJered_; four'thlyu tire .r:eturn from eac-n pro-

d-uction alternetive is budgeted ; anC" fina.lt y optinum plans

are computed fo:: varlous situe1:ions,

I, Progra.rcmin,c Sestrictions

Tire ¡estrictions, in essence, d.escribe ttre farm

being progranmed . Tney com;crise the farm rescru.rces e the

fa.rm inte¡neiLiate commodities su.cL as home gror'.'r,l feed" u the

deliverSr quotas affecting ti:e sale of cereals. the ac j:eage

res"úrictions for: cl:ops , and fina.f 1y tlie ann-r-ral farm fixed
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costs and fari:ily uitnd.rarvals" The above items useit in the

construction of ti-:.e matr¡ix i'Jere confined tc the si'tuations

f nrrnrl ôn - 6¡ þrrnnth+si zeri fo¡ tìre ce se fa-rn"J- \J UJ.¿L[ U1l g v¡ LtJ v v

(a) Thu Farm ftesourceÞ: The resorr.rce l¡ase of the

ctrrÄrr faî'ïri rrås usedr to d.ete.r:rûine the l evel from v.rilieh ad-just-
u uvluj

ments cou.ld- take place" Ttris base included. those fixed" and

valiable rescuïces tì-r.at might affeet t::e organj-zatíon of

ti¡.e farm" LinitS 1i7€ï€ pla-ced oJÌ resources Such a'S improved

la.nde o;Ðeratoï and hired. labor, operating (castr) capltal and

ca;cil:al borrot¡ing, hog building Silace enC, the amount of

çeïea.ls wi:icÌ: could be m¿trketed. The reSo"Lir:ces e'vai].ebletb

tire farn business a-nd used in the pTo6ra¡1ming nodel are

listed in Taì:te TL1-:3, They are d-escr'ibecl in tne folloi"ing

-,rq þç ono nh <l
rvg,À sf)¡ s¿vlr e o

Land is tne hasic resou.rce íor cÏop farning" fn

'{-}ri q qf.r]ñr¡. the land aereage is subdiviced into or"¡ned land-
uI¡Jr tuuuj s !

and addltional (rentec. oi purchesed.) land. fnitially owned

land- is fixed at 555 acres r,¡hile 285 ac::es are availal:Ie

for rent oT ,ourcÌlase.

The operator suppties most of ttre l-a-bor i;¡j"thout

Pì,'\¡ fnmì'lrr lrel n- but he r'¡ilI hj-re an ailditiona'] man \'"¡iien* rrJ

iri"r",'ntlv needed.. The aVailable labof iS broke¡¡ floiVÐ Sea-

sonal-ly to reflect the availability du.rin'8 critical la'bor'

period,s. -åccoiding tc tnis d.istrilru.tion, spring is consid--

ered to lce trto months from Ê,pril 1 5 to June 15, Summer tr+o

uonths f rom June 16 to August 15 u f e'll ti'¡o months from
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"{ugust l-6 to ûctober 15, and. i¡1nter 6 nonths frou October 16

to Åp.ril 16, The j:reak dolr-n of hired labor is also similar

except tÌrat no provision is ma.d.e tc hire a man over ti:e

i'rinter sea-soln". The operator is assumr,d to be avai ].ajj]-e for

3 ,B5O hours of procìuctive labor eacir year, lrhrle a maximum

of J.'OBO hcurs can be hireð. annually"

TTIBLE ïïï:5

RAS'lURCtr RH6TRICTTCi'iS 1r0R LTNli,qR pR0,:F.åi'täviÏi'lG

ÏiTfti UJ,IIT LEVEL

l¡{Piì0VED UåT'JD
Total owneCu
¡Wa.ilable for rent
"4vailab1e for i:urcha,se

Idl,BOR
ñn,:r.qÈnr"vPvJu uv*

spring (April l5-June 15)
Surnmer (June l6-Aug. 15)
Fall ("{ug, 16-0ct" 15)
i'iinter ( 0ct " 16 -¿\pril t6 )

ïiired
,Ênr'i rrir
Summer
Fa'.l1

CAPTT,Â"L
tperatinS ea1;ital
$hort term borrorring

I init
T,onp' tal"m 1rnt"T,ô'ririì1r' I ii;ri f!v¿¿õ u \/4 4 uVr ¿ viv ¿rl'C ¿Å::l¿ v

Ï10G EUTLDII;G SPiICE

1iLARKETI1IJG SUOTAS
Speeified acreage, all cereals
Speeial. c1u-otas

üats
Earley

'F

ac"
^r¡

1¡ r"

1r r.
Jr r.
hio

hÞ
Il¿ o

hr
hr.

+liv

í?
:li:-t{

head.

bu"/a.c "

lrrr /¡¡vvrø1, v.v ø

h:¡ /ç nrrrê/ tLv ø

2AÃ

ãa\arvvv

500
ãrìnvvv

1 - -^J g L,\JV

olJu
560
¡.At I

p, 6nnvgvvv

'Ì n 
^rìrì+V SvUVÃn rìnnvv 9 vvv

1 ñrì&uv

1O
10
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C_g.pi-qAl is divicied into ii';o groups; operating

capital ancl fixed or in.¿esti:rent capital, Operating capital

alltlears to be one o-f the most lir,iiting resources on -une cese

farm, Tts initial- J.evel- is fixed. at .";Be50O" A najor part

of the operating cash eomes from borror¡ecl fLnd.s and ti-re

operaior visualizes thai -ciiis r¡¡ill be the cese for tire years

to come" .{ limit oí ;}101000 :l-s plaeed on the sho::t-term

credit available at an interi:st i'a.te oÎ 7"5 per cent, but

o],a-ns ui ll- also he eornm:ted for alternatir¡e levels" This

Sliort-term norrey is assnmed- to be .oa.id back within one year.

Å ner.¡ loan is obtaineú Ío:: ea-ch succeedj-û8 )rear'if needed-"

Long 'Lerr¡ capi'cal is not readj-112 ar¡ailable to the fa.rrc and-

a }init of *,501000 is put on ti-e bo::roi,':-ns capaciiy" The

corresponding inte¡est ebarge is 6 ;oer cent" fn sunillary,

t,-,e nnanaf in:; carital- linit incl_uCes tj:e cash- a.vaiLable

from the previous )r:a.r es production plus the short-term
h^ìiï.^i,:ôrì m^-r1âV: aird the fi;¡..4 nqnil-q'l .oStfiCtiOn fe---f.e-
'JV¿ 

¿ Vçr VV- UìVI¿VJ ? urrg u rr!, ! +J! -.u vg J¿ u\JÀ

qanì- cl tir a I n'nr f or"lr¡ lr¡t'r"ni.¡'i '^ '' -r i'- i I
Ð\i¿l,u Ð trliÇ J-VIIer Lç;r 1 LJU¿ f \Jtr:LL'l. IJLLiJ t¡ o

Tre fe.rr siu.CLied has aaeciuale rìreç-¿nery a.itd

ani: i i¡r¡c.nì- t^ ìh and'l e a.nv o -i the .Of OC]UC't1On altefnat j_VeS C OTl-vY v.+lJr:rvr! !

si d-ered , lLia,cirinery, 'tìre: efo¡e, is consiiìered fix''d for a

given y1¿r.r, var'iable over: e planning perjoiì and not lirni'r-iT1g"

In ad.d.ition to the eo,uipnent or:¡n€d., arrangen+r:ts ¿'-r-e uiacle

r.¡:l-'bh ¿ n'-;iglrbo.lr for tne joint u.se oÍ nacìriner)¡. Tí' any

sllÊei=l i zed err.,linÌ11ênt l:as t-erir,i L'erl bv anr¡ r''râôn ô1" I it¡estocku j/vv rs¿4 avq vLiv-¿¡JLrlJa L I j ç Þ ¿ .Jv ç:J¡ \/LL

enterlrrises, i'cs pu-rcnese Tr?as incl-uded es e cost aga.i-nst
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these enterlrì ses.

FUilGing sf¡qce is a.l sc assumecl ad.eç¡uate with th.e

c*¡na:¡*inn n{'tl¡e ho.c l-inr,ir rrl:iCl: needs i;O be feiflaCed invrrvv]:, u:vt¡ v! vL:v L:v-- vu.r:r ¡:\r'gLrp

order to ¡raj-i:ta-in Í'eecìer hog p::ociu.ction, The capaci'r,y of

the old ba¡'n is assi-¡.med to be I50 head annuall¡r" llerrceu

.l-;,e nngsihi-j ìr--= ^-i r¡rri'ì il-i:re ¿. fre:,¡ hO,: 'bal.n 
',.;jl'l b€ in'lTO-L::\, _aUù¿ JU!r! UJ V- UqJ¿!-rI:15 s- IIU!;

d-uced, into ti-.e modrel,

!" fÍnal jresrú:'a.rì-TLt. r';iiich iS nOt Under ine fa-r'mer0S

nnn-i:r.nl i s ti¡e del iverv cluo-La on cereal cllops " Because ofv vi: \iå v+ c +p

iJ--
Jl;i

'i-¡r"ir¡¡t.rr imlrnrtpn..ã F s ,? mp inl nrrt^rrt nf ti.,g CASe

f=rm - ,:¡¡11êi-jl: ¡¡1ict nnt nnlw he i:roijuced. ín tiie nost efficient!;¿.:l g i: .lÇu U ¡uq-Ë (i f,:v ! vrf¿J

1,'a)¡ and i-n tite optinu.rû cuai:titir-eS, bu"t ihe farile:: mlist be

assur.red of its Eale at tne best nÐ.riret r:rice. This delive::¡r

cuoia sy*s-re'n is p?,irticularly signiÍicant in i:er"iocl,s rdr en. the

gïain Sup.alies al'e in e,'{cess of coininerciaL storage end jiå.nd"*

a
ling ircili'ii es, The basic sireci fi'.-d acrea8e Gl-lorüa'" assl:rned

in this stud-y is nine busrets, $ats e-nd- bar.ley are al so

gi-¡en s1;ecia] cilc'úes of ten bushel-s per acree

(b) ps5l¡j ctÍ ons on Falm Iniernediai:e

An internecli¿'"te proil.u.ct is oïÌe ttrat .is the otr.tput

of one or ¡iot:e actir¡it'ieS eLn.ol- tÌ-,e input of one oÍ mol:e other

act j.vities, This Secon:' ce.tesoi')-- of restrj-ç'cions r'epreEentS

iì:e farui cor¡rtioc'l.i'i;.jes havi::rg no,.e ihan one íunction" Ï{orne

h qr1âa¡'l 'l''ì âal
1^-"^1^^-l a ^.1 -ULIÐI1Ú-LÞ UJ- C.

o1 r.r¡ât¿.,i"ì 'Fn-r'
v+vvv-vv+ /

!C¿-l-J-Lr!,r J1-1Ù3 ê

acreage qu.o'La. of nine units rneans 'chat nine
cereal- cicp can be solcl (C.elirre::ed- to -rl:e

each eej'ê useC. T:y cere¿ìJ-s, fo.rages a-n.d- sulilmer':
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!t ot,¡n f eecìS ae)/ be f eci to lir¡eStocli o-l' so]-d . 1t;l:.eat , oz't's ,

bar'le;r, fola.ge ira¡t ¿i.¿t seed (rneado"i¡ fesclie ano tilcotl.y)

entef into ti:is caiegor'y, Ji cïop na,;z a]-so lierve ¡r'io ou-ui:tttS

Such aS grain elncl. St.ra.i.,f " PelationshipS are need-eC to i:'J'o-

vide forLT:e tra.itsfer of feed- frorn cl:op enterl.i:ises to lilie*

stock enter.pr j-ses ol: to feea sel-lin.g activi'cres" These

restri.cticns liäri1; cot:si:re':,tion to the aÍìot1:.'': proc-ìuced , e,=i:

cept r..riiere ¡r::OrriSi6n iS mad-e for t,rlcj¡ L.ui'claSe frOn. an eX-

ter.nal Source, al-t,:ou3ìr they na.¡r ]:e sol-d ijl pi'cc'ir:ced- in

excess of ccn.Sr.m,oti-on reciu,irenen.ts, The dì ffe::ence beti';een

pr:oduct:-on anci consumptioÍ: rnus'r be S:reater' than or êciual tc

zero, In tì:e case of ¿. positive nt-in'cer, the ccrl'esponding

anount is sclC.. In .progre,"mrning te.cns a cl-ivect Sal e occi-1f'S

wnen 'ihei:e íS no consumption or' otþ.er tlse on the farm a"s

iS assir.neC, fo;r f o::age Seed"s " Ïn tlis case l¡¡e net letull'n

ioi rrile i s e nosi'¡ir¡e niubet ï'e!resenting -r - e u-ni'; o-j i cc.

ol¡er vari-able c ost s .

( c ) te4 qçs. " F:¿:qJç¡l+9¿¡ li¡r-"'," Rg-Ë..!-!-ig-!Åo¡s. -ügg

Cr_ops: lt is rleeeSSsTì; t,o lror.,i cei'ta.in crops t¡itr:in ;irzen

propol.tions e in orfler tcl ensLr.le the na-ir:tenance of the

fe:,.t-i'ì iii¡- anc the sçnfrition ¿ind cl ean],i:ir.ess of tlLe soil"

This is ol:.e of t.:e most fundar.iieniai cf t'ne ri3ldities

ínpoSecl on ihe uSe of la.nd- for' agr-:cu]+ure'l -ou.r-,;Oses* For'

e--:¿r¡nl e ^ i l; 6iì r"h-l seen, rnot'e nr'ofite.irle to c'lant tì:e efi"l. j-f'e.-,r:u-r!,J¿v t ¿ '- a¡4--r L¡

cul-tir¡aiecl. area of ¿i farn t¡i-,,ì. the hi-3hest returrl cT'op"

Ë.or'¡eve¡, titis 'i¡oul-d- not be d.esj-r'a.1:'le since such a ,oc1-ic;r ','iol-r-ld-
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i:alrioly ler.a to louered- y!61-Cis ti..::cugir tþ.e lcss oí soíf

conCrticn rind fe.::tilit;', t'ae accrmulation of ce.::ea.I ii.Seesest

îrrÄ - ¡o-rl nt',n1rl q¡S eir-rÕn- Ot:l eIS 
"utlç¿ !i uçs :r¿ u vÀv--v e-¡*v¿¿J

To ensure a more aÐ-p-T'opriste land use pettern 
e

n'¡-nnoi.i:iona'l itv ïestr'ictions a-l:e intrcCLuceC on t':e c]'ops,

Table ïIT:4 lists the t'-pes and. levels oí restrictions

imnosed 1rr¡ t.ota.tional consid-e*ations " Tnese fi-gures aI:e
s-yv Lvs

based- ofl. thie flr,i-l perst perfol'neirce and- on- tire fa't'riierss

k-nor,¡lerlp'e oíl his l-and. and business" They Specify 'cire ri:aXi-
:l¿rv !J 4 vv () v

m.Lrm oï rnini-mum lrI'o"ool'tions oí cu.-1 tiva.ted' land tnat are per-

ni'bted Íor each crop 'Lahen irrd.ivid"u"al-l¡r e oI' col l-c.;ctively as

a 3Ï'oup,

TÄBLE TIi":4

RE,STRICTï üiilS 0Trl CROI-',åCiì:AåG'qS

ñFìNÞ

PER CEifT O:iI T OT"åL T\{PiìO\TED LATID

Maximum I{ini¡nrxn

Cerea].s

irii:-eat

Cats and Barle¡'

lli 1 caciì cl
v4+pvvwP

Flax

Sunflor,'ers

Forages

ãi al Ä -ñêiì q
¿ ¿!J-u iJ\/ep

'lñ

?^

15

10

3O

1Ç

'lrl
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ln order to be introduced in -¡h.e noclel, -Lhese

restr-Lctioils al,e ejrpressecl matne¡iatjcall)' in tire Íol lol;ing

mânÍl.er" TabLe Tfi::/l sta'ces tl:at ti:e rr'hea.t acreeÉe (x1) r-¡-r-st

be less tiran or equal Ì;o 50 per'cent of tile acr'eage of all
f.iro nr,nnr.i't1 ': i,ct ir¡'i ti c s lv- \u¿:! u¿ vÞ!¿rrcr crC LìV l L rt." txl lO Xk/

/l \ ar\r/' ,tl
è

f},n 
^n 

a-*VOUL' \
Áry.q
ìæl
ci *J-

.\ Tì

k
(2) x1 -0"50xrç0'50> *j

å*a
¿*tu

1F
IL(5) (r - ouso)xr <: o.50f ji.i\ -y*Z J

(4) 0"50x1 - 0"50
Aq*¡

1{. .

aO
¿st-

xj <o

Eqriat,ion (4) is tiie one appearing 1n the s-r'-Ìnpl-ex

tableau" In essence it seys thai, eaeh ecr'e cf lancl trotÍn
in ivi:c.:at me,kes "5 acles ava-ilable to tlie oiher crops"

(tZ to x¡) , or inve.r:sely n one acre of eacli oti:er crop

creËtes a ,5 aci'e of perLnissÍl¡Le ryiieat I and-.5

. Hence,

x.r
sJ

lÄ\ Sn¡:,-ip'l\u./ rJ vvvrs4

heYe are tL.:o:e need.ed speci-fr'-call;r for

.7

iEff otner maximun restrictions are obtaìned in a sj-ni1ar
maruler. rn tLre case of a mini-inull" the inequ.al-it1: is nul-ii-
plied. by *1 tc conserve the sane sigil"

Restr:r-ctions: The restrlctions listed.

tlre constrirctir:n of
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t're rnulti-year modeI" The;r al:e connccted to courespotiiring

specia,l act-;-vj.tiers a.nd t'aeil r.o"l-e is to ensur'e ttre function-

ing of tire model-. They ccm'-,rÍse (f-) an annu¿l ccst r'ecuire-

meni wnicil must be accor;.ntec1 for" befcre prod,uction is d.eter-

nineC in the fcl_l.cr¡ing year, and_ Q) a .r€g€rlera-rtêcl capital
'É^ir ^nnc-i c*in6. of tlre E.ccltmqla'iiOn Of the f etU:¡:nS OVef VA1: -A V!.' VVI¡U¡U U¿I¿5 VI !LIç gVUUII

'i phl a avììê'ôqoq dll1ei nn ônê nrn¡ìlleti r-ln v/1â1r " TLri S lattef 1.O',..I!rrI./virvvp wç1+ rrÀÞ v¿!v t/¿

is connectecl to the fixed cost teoui::enents ir,r such, a. i,'ray

thai the su-rplus ret¡,rn is trausferred. to a follor,¡ing year.

Tabl-e Ir-T:5 ind-icates the daia used in the moilel as the

fixecl ar¡orint of funds tl,:a't jrus''t be met each Year cf tì:e

plannin¿,; i:eriodr, TÌ:ese fígures uere d.er'j-ved- from ihe above

recorÉi analysis of t'¿:e case ía.rm and represent the levels

of the more recent yea.l.s.

TABLE ]IT:5

illt¡fiunLl, FARI,{ }'IXHD COSTS Äi'ID TOTÄL }l{iilILY Ð'íP$íSES U-qED FC¡R

PiÄJillThTG 'i.;TE C"åSE-FÅRT'{- BÚSTi\E,SS OV]IR Ä trTVE YN¡'R PERIOD

YiiAF. I'illiLiBER F--Fir{ irlL-D C05TS
FAI{ÏLY LIVTII-G

EXPEI,;SES TOTAL

I
-/2'

A
LÈ

q

ryrya^

Fôar'lU¿.r\Jl-

6t]-e
171 A.7

I JCU

10el3

10786

1 5908

15141

15630
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?, .Eq o;,+gëmins åçJ:v r!"reç_

Tne second. step in tl.Le snecj-j-ication of tl:e pro-
gra¡:ming m.oclel consisis cf selectin3 tÌre various possillle

relevant enterprise alterna.tir¡es ot' aetiviiies " 'Íhose

act-1vi'cies r+hich compete fot scarce resou:rces are grouped

in'co t..ree cate;or:Íes: (1) proclu.ction ac'civi:ies su.cr as

nl.r,n rnÄ 'ì 'i rzaqÈnnlr ¿",rf ¿-nnr.i qêS ( ç.\ i¡i Sr:eilaneCUS aCt jVi ii eS "¿¿vveuvv¡L vtr¿uv¿l/¿Áevu g \þ/ ja¿uvlJrIuI¿çvqv !v uIv+u¿v- g

and (7,\ a ãrôrrri nu 'l'l erl qnc'çi al a.ctÍVi-[ieS f,rTriCh iS f eCUj-fec]\v / :L.¿ v. u:vç tJ!-:v j: :e r v 
-.

fo¡' ti-re rnr-rlti-period, mod-el. Thrlse differen'ù actir¡ities are

outllned belor¡.

f a \ Proäuction Alternaii r,¡es : A nurnbe:: a-t Ð.ro-\*/ :=-:¿::_Y_v-!1åì'ja À_ _ _

d"uction a.lternatives are ecnsiCered for jmpr.ovins in.come

on tì:e farm. ïvlost of the cTojl and. ].ivestoclc ¿rciiviti-es

presented ir:,',r'e t'ler'e Í'ound. on t3e case fa.rn during tì.e nastu

o.r colresponc to the falinr:res likes" Since one of the pr?.c*

tical objectives of tn.is stuid-y r,ras to ind"icate profitable
couljses of action to the operator, tlre preferences of the

operr,tor for' parti cr,.Iar enterprises l'¡ere considered."

Tiie cI'oE enterprises cons:LCe.red in this stu.d.r' l./ere

i:andlcd in a specla.I inaru'ier , tirat is, on an individu.al crop

basis u instead oÍ- being ccnsicered. as a specific crop lcta-
tion or sequence v¡it.t a given J-eveJ- of fertj.Lizey" Eo"eh

crop, in tu.rn, i-s allol¡ed to be fitted. lnto a sequ.ence within
ti:e limits of tr'ie previousl-y stetecj combinations" By u.sing

tl:is approach it is expected that the plans obtaíned r,,¡il1

appro:<:-r:iate mole c] osel)' ihe d ecis i sn maliing realu. of the
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î.e.ryr,ey" It iS furtirer assumed- th,a'r ti:e farmer does not

follo'¡ a. specific Seguence of' croÐs from )reel'-to-¡re:r on

the Saliìe raleel of leud. Instead-, in an¡z narticuiler yea¡ 
e

'Ìra nnnducês thnso cl-rìns tlrat he tninl<s r,¡ill maxilrize profits
!¡ v tJ¿ vLl qv \- e

fo¡, tìrat :îe?Lr, af,te:: taking into ç6nsicìeÌ'::tion su-ci:i factorS

aS soil fertitttT anc chjaracteristicsu Tlreceed'ii:G clopse

r¡i ol r'l s _ py¡a¿l-ort nr,ì naq feed" f eq uif efnentS and even tieathe.f
¿Y ¿gÀsu 9 vfl¿Jvv uvu l/¿ Ávvv t Á\

conditions" Iuloreover, tiris al¡:roach allolts more flexibility

in the lanil- use pattern Írom one year to t?re fe'l-'] 6t¡¡i¡1g since

{^lne- ca'r-ì lraÏcl-v chense from one rotation to anoiher in tl¡o

c nn socrrt i rra irç¿1'g 
"u vr¿uvv J

The matrix pi:ovådes ¡6¡" tire prod ilc'uion of the fcllot'¡-

ing crops : i.Iheai, oats , i:arley, flax, ra.oeseed., stinflor';ers,

f.i c'lÄ rrâeq mcrìrlnr.¡ faqnr.la nrrr'l ti¡rrntì-.rz. í_-<,n1.at.f afrf_l :-rart 'Oal iff E!-LU]-U .UÇÇ-Þ 9 U';UUULJ MUV-ç 9 çf,Is u¿i:Lv Li _cy o *¡¿v !-.*¡/ vs*+::Ð

activities t¡ere also con.sid-erecl"

I'ire liveqtock proC,ucticn alterna''cives are restrlcted.

tc beef cattle and }:ogs " i*loreover e a.tr;ention is given only

to the fattenine of pur'chased a.nimals. The main criterion

used- for cifferentiating the livestock enterori ses is the

irr"nnni.tìnn nf lrcme ãrôr,iì,l i'eed_s in iheir rations,ì)L VLJVL u¿u¡I v: rr.valv b¿ vvr¡r I \

Onty one basj-e ty-oe of hog procìuction is considered e

th,c ntrlae:.=se a-¡ncl fiili Slr jns nf foerie.t' nj ':o (iv on*irzf +igc
Ur-lÇ }JU¿ U:-.-^pç *,-* V! ùçVUV¿ *u¿-rù ö ç¿rt u'v vJ_ v

'i:rêï.ê Far¡ol oneó " (i I th'nêê rìq'i n.c elri'i"ent, facilities and (2)!:rE¿ç uvvv¿vùusc \4/

tj^¡r"ee r:sinE a. ìrê\,r hno hann, These actlvities are based. on.U!a¡ VV ueJr¿C

different rations utilizinå varj.ous p.foporticns of home

grot¿n feed as shol.m in Tabte ? of Ap;cendi>c B' Feeder ;oigs
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aï,e pulch.esed a-r, 55 poi-rncis per þeaiL and are fefl oui for

ila.rket at a r.reigirt of ?C0 poundLs " Ä 4-month f eed.ing p€rriod

allows a. turnover of tnree lots of h.ogs per yr:ral:lÌilj'ch iS

tire unit used- in tire prograffûing aciivit;t"

The eattl_e finishing ac-rlvitie s are: (1) goocl

to cnoice sieer calves pur'cþasec1 a.t the average ltei!:hi of

+4O pou-rrcl-s and soliì- a-t appror,irnatety 940 pound s Seven months

later, ancL (2) good io ci:oice yeal:lin,g steel'S fattenecl
A

fror:. ?00 to IO5O pounds ovel: a 5-montlr perioci,* Each type

is offerecl a. choice qf ti",'o rations using 'various anoun'ts of

þome -rot";rì feecls (r,'¡heate oats, 1:arle¡', hay and stre;w) as

shol,in in Table 6 of :\P1-'sn6l-ix B'

(b ) Ivliscetlaneous Acti'¡iti es : Al 'though other

lcind.s of crop and. lives'uock enterprises ete possible on ttre

far.m fhev ¡¡¡reye fiOt c6il5id-e1'ed- a-S rel-eVant by ihe fÐ.::Aer"LsL u^ g v:-vrr

Tne above are ihe principal- productive activities consid.ered.

íor this study" i{oY,rever, in acidition to ti,'em certaj-n oth'er

activities aïe .reguiref. to make tie rncd.el realistic and

-oe.rriit ilore flexibilit¡r.

Activities alloiving fo:: ine pu.rc:Llse of oais, bar*

J-ey ancl- ì1p,,¡r, ancl fcr tlle Selling Of "theat, 
oats, barley,

tirnothy (seed-) u meac1oi; fescu.e (seedi, hay ancl cerea-ls

4It is assumedr. ti:¿-t all animals aí'e Ðurcite.sed in raicl-Cctober'
llaiions f or boih. feed.er calr¡es anC yearl ii:gs are i:igh con-
centra.te lations meaning tirat 'cìrelr con-cain at least 75 per
ceni eoncen-ire.te by 'iiel-ght" T¡re rations constitt-l¡e 'the

l¡a.iis for C-rfferentia.tiñg bet"',,¡een 'r,ile fcur cattle ente'i:¡riSeS.
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produced- in a¡nou:rts i:e¡rond their' r,espec'uil¡e quotas" The

selling activities aïe necessar;i fo-r ihose croil activities
rll.oVic'l in.¡ onJ.¡ for tìrei r" ',-r¡n-"rrnf inn --¡Â_ â lor..iet fetu.fn iSv:L&.t I J.rrlr

assi-med clue to tire cosis involvefl in stcring then or becau.se

of a. sale in t]:e nei3ì:borllcod at a lo¡¡er price"

Tnree lallor hiring activitie s corres:oirdin- tc

sp.ring, la'oor'u =i1c faII lebor' a::e i nclucied , They are I i.lited ,

as previously slated, to a maxii:lum of orre inan i.:o::king õ60 hou::s

pel: mon'ch"

The acqriisrij-on oÍ adC,itional land- repr:esenr,s all

iraportant expansion al te1'n"aii¡¡e :ior ''che ce"5e fa¡n. F¡o

alternatives are er;Ê,ntinedL: (1) land renting or'L a cash

-oa;nnent basJ-s, iind (?) I¿-.nd bu;ring" Ior' tì:e ,:r'ogrâÍlrring

nodel, 1i is assum.ed, ¡irat only improveo laniì" can be rented"

or ,curchesed "

An actj-vity allor.is Íor tl:re cons'lru.ctioi: of a hog

frnishing be rn in order to pro=;ide fo¡ the extlansion of
tìri s nrn,'lr ref i nn hpr¡nnrtj i;ra r'Êr-rc,ni trr n'F f ;ro ovi etii.r:" jl"-"1 ^f i*^'ulr¿r _p] L/!11¿ç u-L\JJ-¿ uVJ,/Ul'[Lr (rL:E UÕ.rc:çJ tJJ/ U! U__-. -_¡*i: -J_-!_.LU.-LL:5e

FinalJ-y, tt',io ca.piial- bor'ror'¡ing activities com'plete

the ac¡ivi-ties of the static nodel-. Short tern and. long

term fî:tas lfere assumed to ì:e ãva-il a-,"ole at establ ished

interest rates"

( c ) Specie.l ê.C_Livjllies :

l.his last gfoup of activities is nccess?.r;r l6
give tire irul'ti-period- ilodel its characteristic featu,res"

Firstly, a. uitrdra.rial activity is ''fc¡"ced" into tire final
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solui,íon a"t ti:.e ler;el Ëpecåfied Ì:;r i¡s su.îrnation of "che

farrn fixEd- cos'bs and th.re far:1Iy 1ivÍn6 requ.irer¡t:-4ts for each

year of ihe planning,oe::iod, su.ci: as girien in Tal¡le III:S,
$eccncil*/, Ê.û in'l,er-y?eI- incone oJ. capital transfer activity
is in-trocluced f'or every year: to transfer the sur;Lr'ìus return
oÍ that year to tire follo'.¡j-ng yeat:" Iïl farmin¿3, operating

ca;ital generall)' is allocatecl fo¡ faLnlly living and- farnr

_croc]'Lrciion í¡om t¡e saae íund., F¡..rßi'ì¡r living thu.s com.oetes

iL'iti farm ;orodLuction j-n the use of avallal¡le capital" A.n

lnpor-tant assumption of this st'.ld)r is 'bhat a.l-I net income

not co:rsumecl b;¡ t;:ie nou.sehold, is invested baelc in'to the

faru bi-lsiness, fi1 otirer i.¡o:rd-s, exie.rnal ;coss'ib-llities of

investnent are not consid-ered.

3. Teci:nåcal Cp_efficienis

Á,fter havine d-eterninecl tne restraints and 'LÌre

activities to be incluC.ed in the rnod,el, tÌre next step is
to Ctevelop a conpl-ete set of inpu,c-cutput coefficients for
eac'n of tne above enterprises and- resou.rces " Tt is nor+

ïLecesser;r to knor,'¿ tl,'e arqount of each limltin3 resoLiL:ce tirat
i q ì'¡ên r'!i r-c¡l hr¡ nral¡ on'Í-.oi"i¡t''i qa
¿e ¿ vv u-¿! \. LL ,J J vevlt vfr v v¡ IJ¿ À Ìr u o

Tlrese coeffici¡nts are pre seÌi'ced in -A,_opend-ix B,

They a.re of a singJ-e v¿.lue natu.l'e, that is, r.i:e¡r inclucle

no variabillty and are assurqed. to be lcnor"¿n r,¡iiir certai-n'Ly

and refl,:et a good manageroent leve}"ffi

oïn acldition to the case-fa¡'m .record,s, ihe folloiçing sources
of Ínformaiion were usecl in the c¿.]-culati-on of the various
input-output coefficients and. entei'prise ì:udgets: (lt¡ , (tS¡ ,(16),(te¡, ancl. {44)"
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Table B*l- contains the recommend'ed fertilizer

applica.tions a.nd ti^re estinatecl yield- clata for the selected-

nrârrnq tn ?rr: :rîoÌ.¡Jn" Table B:4 Sfioris tïle la.bor reouireraentsv&vp) uv

per acre and- b;,- season for the individual crops oro3rarruileo' '

ft ls based, on ihe information con.tained in Tables B-2 and

The assumed labor reouirements for ti:e livestock

enterpf.ises ar.e 3;iven in Table B-5, TableS B-6 and B:7

present the feed lnputs requìred- fo:: each unit of feeder

cattle ano. feeder hogs respecti*'/el;v"

4, jf-ni naq ø:rrl¿ ¿ ¿vvu st:!r iln-l-ar.-næì ca ?rrd crats.rfIJ vç! v¿ +u v Jsubv vl'

A final and. impor.tant step in tjre specification

nf t¡: ð ì-rrnsî2â:rim'i n.n mnd el i s th e c oÍLstIl-r.ction of enterpr j 5e
\,,r..i- ULiç lJJ v€3¿ u-I:!i!I¡õ lsv\rv¿ Àe

budgets on the basis of specific assu¡lptions regercling

.orices anCL costs 
"

Theproblemofchoosingappropriatepricesfor
fpr.r¡ nlznninr is a difficr;tt one .rega.rC,less of the plannin8

tool- used-, Since tþe planniirg ;oeriod of this stud.y encoTÌi-

paSSeS th.e current yearse and Since -olannj-ng C"eals i"iith the

fu-turee a.vers.Ee cuïileni pr-i-ces, taìring inio account tire most

recent treni.s, a.re uSed, It is assumed that e norma] eeonomy

1.¡Íll prevaj-l in tr.'e yea.rs to ccae"

Tire assumecl Drices paid- and receiveÔ by tbe farmer

in this stu.dy a.re presented- in Jl1:pencl.ix Bu Table B" T'hese

prices a¡e tiren introduced into the calcutation of the



67

spec j-f ic enj:e::l:r'ise br-;crgeÌ;s " tos'l,s and ::eti.rrïls ,,itj-'e c¿:l-cu*

la"tecl- on a peÍ ac.r'e i:a-sis fol crops (Table B*lc) and orr a

pe:: ì:i:a-d" basís for l-ivestcck ente::lrj ses (Tables E*ij_ and

-.r J<¿Y / E

Fj-na.l l"v, tì.ie ccnplete lÍnear pro3:'e.mni:ng set up
js ilrustr¡-'Lec ',ritì: tlre aici of tr¿c iable.s. Tne rnet::ix for.
tl:e ]:i sic static moðel- is p:,esented 1n Table ts-Ir,, anc.

'ra-i:le E-14 shows the first three years of activities and

restrj-ctions for the mufti-period model.

I:i Ibe¡g_ç oi' -¡l,e Åepfu:åE ¿¡nd
ilV ¡ -,t'-- TaTati -^ a. i i ¿ii.: -i- -j nn cr-.i_ utr: v

In o:,d,eilLo reacLr 'bl,e ob jectirres stated- in ci:apter
ï an e]Jp.r,opria;te f:'a.r.neuor'k is Íei;,,iT,ed_ " The anaiys-is is
pe-::forLned- in tuc distinct phases" Ph¿,,se cn.e nakes Lrsie of
th.e sie.tic l-inear progïeûxrin8 nocìe] ',ritj:. t"i:ie ¡'esources a-nc,

actlr¡¡'rt:i-es repl esentin,r; ti:e pl:::rnin3 envir.onment of o.ne

s:-ngle y,::a.!" Various optirii'.:lu í.ar: pla-ns are catcülatect tr-:

str-.:c'j.)r tl:e effects of- elii¡.i.naiin¡¡ cer,ta1n activit,i_es. rn
phas* tr.,:o, the nul_t-i -¡ei:icd_ linea:: progre.mnin¿ noc1et is
used anci appr'opri:.,ie modificatior:s ale ì:rougr,t to tire basic
nai::.ix. rt '¡as attenpted tc anal-)rze sinirc,r a]_terni:.i.,Lr¡es

in both ilie s'c¿.tic ancl nult:l_-perjo¿L r:ioctels,

ilnis l¿lter r,ociel cor/'ers a j:J-annin,¿'. h.ari-zon oÍ -five

1îet.ls cc:isistinËj cf cne yeer proi.iurcti-on peÏi-od.s" A -qix

per cent cliscor.',nt rate r,¡as a"i:p'l i6¿i i6 piices a.nC cos-Ls of
years ti.'o i:rr.ou¿:: fir¡e cí'ti:e pla.lniat =ceriod" This



68

discou.nting proceCu.re has tl:e effect of pu"ttrng tnore r¡ei'5ht

+r^^ .l' ì+{ l. r'ea-rs of the hori-zo'fl" Tn other i;orcs ittJI.t L, Ll': J-L-|-L ': J!! 
- ¿ -^-

lessens tire importance of: later yÊârs rel-ative to tne eaÏ-

l-ier ones, ì:ut it dces not change the relative importance

of the activities r,rithin the same yearø

The prirnary characteristics of ea-ch oÍ the situa*

tions to be analyzed under the static and t':e inulti-yeai:

rnodels are listed in Tables III::6 and ÏI1:? res*oectively*

These cnaracteristics must jre interpreted, in ''''erms of var*

iations i'rom a basic si'buatlon, Tt r'uas a'ttei:nptecl to grcup

tnem in sucir a i,ra\¡ that simi].a,,r sit'uations wil-hin each

moclel could. ]re readily colnÐared"

Sefo¡e presenting and- ¿1¡41y2-ing 'cre final optimuin

sol uti ôi'rs . i t inust be rememj:ered- that their accu.r.acy and¿v¡¡v , ¿ w

valíditr¡ js hip'hlv rlenenrlent upon the follol,,'ing factors:

(l) the selection and appropriate snecification of -Lire

resource restrictions and ¿lternative enterprises e (?i tlre

accui'acJr of' tl:e assurneC- teci:nical inllui-ou-tpu.t reþ- tion*"híps,

ancl (5) ihe validit¡r of t'ire p,fices ancl costs ln the var*ou-s

enter'p:ris e bu.dgets,
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TåBLE TIT16

ÇI#IRACT-¡RISTICS CF',:iLTERi'i¡'i'fÏ v'E

CCÏ.,JSIDE;qJID UI\JÐER'IFi6

PF. Oi:U{j'UIiùG S ITühTI üir 5

STAT]C }.{ODET,

TdUl"lEEF ¿DS,lTifIC¡lTI0iü

(11
lJeI

'J /l n
,J s 5:Q.
q A1^Pø"tU
f t\ n

ÐotU-
!i Aq

\-i ,1 ¡'1

q^Ã

qOn

É. Oä
C 1¡'\|J 6J-V
{ll
IJøLù

:ì |'/a>
f 'ì ç1^

J"l.OA
(] 1?1ìUølUU

ñ a ll^
È ø -!-'* U

Ê:: e'i Ê Ìr'l 9?1

Ë.ont i rr ct .i f' I l' nd¿tttlruJ-!lõ v! ¿s¿

Furcha-se of l,and
Irio shor.t-term capital "oorrowed
Borrot'ring of .;5r000
Borrorving of -;15,O00
Borroi,'ing ot1 r20 e00o
ifo barle;z ProductÍon
ifo fielti Peas ProdLlciion
jrTo meacloi'¡ fesclre proC.uction
No si-lnfloi.rer Prod-u.ction
ido j:eef cattle Plrociu.ction
ìrTn -l i r¡aqtnr.l,a rri"nrìr-.nti nir!JL' I-L V çJ UUVTL ,V] VUUU (J¿V¿]

ûpen quo-úa on hrheat
Open quoïa on oats
ûpen quota on harJ-ey
ûpen quota on alJ. eereals
i\in h>r¡ ee'llinrv;{v r:\¿J vv+*-;¿Ð

Furchase 6f 'l and e.nCL

bor'rovting
Pu¡'cirase of land-, Qo
Furchi,se of land-, no

no S,T" capital

barley prociuction
barley Pr oi'iu.c'r ion e

no hay selfing
Furctra.se of Iand,, no }ivestock pro+u-ction
Pu::chase of land, no llvestock procluctione

o;Ðen qu.ota on all eereels'
PuL:chaêe of Iand", inc-r:ease in fall l-abor'
Pu.rci:r¡:se oí land, increa.se in fall la'ìror*
ancl borlor,ving of ç15,000 of sho;:t-tern
cepital,



T}-BLE IIï:7
CIIIII}¡ICïERISTTCS OiT ÄITETìI'JJITIVE FRCGRåI'fiTi'iG S IT]UI,T I ONS

COI'JSIDERMÐ U\IDEB TIIE IiIIJLTT-P.!'R]OÐ }IJÛDEL

iilUiv,BEB- TD}ìIfTTFTCATT CI.[ OF :i]iiE PROGRÅ.I'{S

ïr'j"1

T\/i ?

I.{" 3a

T\ri 11'h

iií ci n

lú"4a

!i" 4e

I\ri ã

Ivï.6a

Ivï" 7

ïvi.8

1f ôô
J,IL @ A CT

1.4"10

l.{.11

i,t 'l ?s

l,r; 'ì tlî

14" 1õ1:

þi" ]-4a

iu" 15

Þ.-ci^ n'ñ^.'-n.)a!.: ,¿v y¿ uÊ;¿ qul

.entinE of 1a6fl
-,\J¡¿vùÀÃÕ

Pu:rcliase of J.¿nd (10-year repeyrnent period)

Purcirase of land (t5-year reùayment per'ioC)

Fulchase and- r'entin6 of land.

i'To sÌ:o:i-'t-term ca.pitel bor'rc¡;;ed

ìi50,000 of short-terin capital ava.ilable for
Ì-rnrrrnr.ri n ry ô\7êr" ã rzc2 r,s -vv¿¿vLirrrS v JvLL¿vo

$l'OCC increase in annu.al fixecl costs

nn hP r'l rerr n noåUCtiO¡:rlv url4 +vJ tJÀ v\

iüo beef ca'ctle ;o:rodrr.ction

itio I ivestock production

Onatr nirni-.¡ ô1r',,lheAtv_v \/I¿

irÏn hn r¡ sol I i n,:l-'- J

Pu.rcha.se of }and ¿-,nd- n.o capital boi'¡oi¡in-g

Purcnase of }and ancT no barley proCuction

Purchase oÍ land, no bar'ley ;croilu.etion and
no Ìray selling"

Furcirase of-' l¿nd e no Livestock pr'ocl"uctj-on
and open quota on all cereals,

Purchase of land ai,u- increase in fall la"bor

Purchase of lan.d ancl 1i50 1000 avail¡l:le f o::
horÌ"ni,,;it"t- C)Vef a fiVe-.¡eaf pe¡i6d¿-
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ag,:-u],:ls /\iìiD 11,ïli.tiT.üij]s tI Oi..TI,itI,l .qcLUTI01.;5

lhe optirnun or nost profita.b]-e t-l ..tru ¿,nd prcgf-ams

are presented in tiiis chapier" These resr:lt,s are based" oirr

the assllnpt'ions and restracii,ci:s outtined foz. ee.ch: situa'tion
in ti-e p.r:eceÖiir¡ crrepter" TL.€)? are not Cesignecì 'i,c fit a

pa.rtícul-ar set of resou"rce anil ¡::rice ccnditions in a paLr."Li*

C u-I: i' )/rì.ä3 , llu': in st ea-i , ',;':'er¡ Shc¡}i Sefve e S guiil ejtOS-L $

a1:¡:licaì:l-e u-ncie¡ avera8e conc.rtions" io:: each. -la.rrn situatj-cn

analyzed ii rv:i.11- l:re atienpted- to sror,r: (1) 'che arnoiint of
expectecì" retlrns , (?,) the kin.ds air.d" level s of lir¡estock

â.na cr'opoin-- ente¡.nri sê;F, :nil (:_l; rh.e u.se (cr. non*u.se) of
ìrê e,-rl 11ia. /5 q

lhe pla'n oÍ dj-scussion is d:'-vi.ded in¡o iwo sec-

ti o::is col't-esponctin.i tc t:_e 'crJ,., oi:ases o:i tiLe st;dl,z a.ncì ine
g::oupin¿¡s ad.opted at tiie enc of tiie lr,evious chanter'.

(1) 1'he static fa.t'm pJ-a:::s are cliscu.ss.ed l.¡itl:
tL.re aic of 1,i'¡o tabl-es, Fí:'sti;ru Talcle TV:1 sì:oiçs tïre oîgan--

iza-uion of eacn op-cimum nlan" FoT" e.acli ccl-urn or farni
planu th.e reti.irns over r¡¿.r"iable costs, ii:¡e l_evels of clor,

acT"eates anc sal-es, -ulle nrimber- of livestcck f eC. anC finally
tÌ.Le cripita.l bor.r'c',,.rin,l sj_tu.rrjons are giiien" Tabl_e iyz?
is conce¡'ned l¿ith the resource u.se data shoi,-,,in¿ tire a,mounts

u¡used. ol ihe sh¿rdori,: Ð.r"ices associ-aied ui-tli those resalj.i,ces

that are ihe most restrictins,
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(Z) Tne re sults of eacn situa'¡'i on j-nvcl v j-n¡j 3'

fivc-: ^y,,:a.T proi.uction p¡og¡tn a.Ïe Surniäarizec 1n Table fV:3"

Thís table 3irres tlre follo",ting info.rrn¿"tion fo:' ea'cn year:

the level-s of tne va.I'io'L.r.s crcip ancì livestocle en'uel'r.;I'i-ses,

ihe number of a.cres pr-ircÌraseiì ot' ¡'ented, rlr"e ::eturnS tc

f_i:led_ fa.cto.f s, tne ,:tipenses to be Ltet, inc-l-uc.ing (a) the

fa.rrn íi;¡ei costs and lr.ome consrrmprion t¡¡ithd'rar¡al-s, (b) the

total anount cf slio.i:t-te.rm. credit, ai-:.c1 (c) the portion oí

l-ong-term c:'eC.it assumed, to þe ::epaid ea'cll year" Fina-1-l-y'u

tl:e resulti-ng C,iscounted net retur::is are given" äbrey ¡,ep-

::eSent ti:e pr,oi'it figuï'e fl 6r"','in¡:; fÏom cne )¡'-:ar to ti^'ie next

r,.,'her'e it becomeg availa.ble Ícr proCu'ction.

The results are ciir,cussed. in a ¡gi-:.ghlf, pÊra,lle]

¡:resentation'in or'C'er to fa cili'Late the compe r'-ì- soiLs bet'¡een

the tr..¡o modelS used " i'\'o¿Lsi-c o:: benclrmallk solution is íirSt

p:'esented- in eact: phzlse and';.¡iil pÏovjtì"e a basis oÍ conpa'ri-

son.oCol}atera-]situationsareti:end.l.scussedl';:.-ththeuse

of l,he t,,,.¡o models" These siius.tj-ons incluc-e tlle s3'rle general

cond,iti ons oï' 1's5t¡i ctions , bu-t a change is n:'ad"e in a par-

tìcul-¿.r itere to deternirre ho',,'/ i't affeetS the o;o'cimum" Single

a-nd rmrltiple a.l-terations of the ba.sic pÏan are meC'e 1'o

ana.lyze {1i i;he effects of rncreasin,3 the ta-nC base, (2)

the eff'ects oÍ var;¡ing the amoun.b of snort-tern capital

available, (¿') ih.e effecis of a.flC.itional labor in peak

per"iod s s (4) '[ne effeets of f'emoying various enterpri ses

írom the r¿xm pla.n, (5) ti,e effeets of: 'rne absence of
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auci on of inulti-ole a] tera.ti.ons,
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the effec'bs or1 falrr organiz*

j-r " STÁTIC i:irD I'ïULTï-Y!AR F'F.0GRr.iv"t''"{Ïi"ïG REStiLTíi

1. Basic cn'lrrl-'i nnqp u-L u,. u ! vf,rp

The tr¡o iniiial solutionse one for ea.cÌl aoclelå

r'iere 6s5igned. to C.eternine ail oi/e.ral-l optimum o::ganrzatlon

for tire fa.rrn" The conditions were those listed in 'che

previoi;.s chapter; th.e land. rias fi:red ai 5õ5 zlcre s, li:'l C,000

of snort-terin capita-ì* r,"reïe Er¡ai'1a.ble each )rear, and- all

'6he enie:'-i:rises ldere a.llowed. r;o compeie"

TLie basic siatic p'lan is icient,ifiecl ¿:s S"l and-

listed i-n colu.mn one of Tables TV:l and, IV¡Z' Ïhe ::eturn

r'eel-:-*zeð. fron ihis opiìmum pr'ouu.ci-on i;le.n is çqr,r.al to
-i' 4 - ^--r r-.:.,,?L1836, Jt represenis tÏ¡e conbination oÍ croro ancl l1r¡e-

stock enterl-rrises tc be attaine,,d- in th"e lon¡; r,,lm. in ord.er

tr: maximize the reti-r.ln to t'ne avaj-Iable .rescuï'ces, Tl:iis

plan inclucies I50 acrÊs cf wheat, 52 a.cres of oais, 55 acres

of 'barley, 80 acres of Íl¿,x and si:irtflor¡ers¡ 54 acres of

fielo peas and- 6/r ac::es of .nc,ado, fescue" l{o :'apeseeC. and

timoth;' av6 prccl,Liced, The antount of '¡,'heat scld. on the

specifie<J. ecree.ge c;-otâ is 2,889 bu.s¡:els r¡¡Ïrj-le 21656 busl:els

are salci at a mu.ch. lcrçet price of l,i'l "25 pe:: busitel on e

non qr-iota basis" The ten-l:r-isiiel s;cecial crictas on oats ar:d

ìrarl r+v ?iT'ê. fi:l lrr llt'ì I i'z'r.ð, 2'l -l nr"i'n^' 'l'¡r' +i:e Sale Of 525IJLL¿¿çdV q-! \/ ! UI-LJ/ UUIJI4f U Çi!!V!.¡!¡lÉ rV+ u

l¡usi:ef s of oåts anC 547 br-isire'l s of balley" Tiris le-tter
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cï'op Ís also s6-'l-c1 on e- n.on cluot¿:. basis ât ll0'85 per bu.s?l,el.

This sale amoi-rn'is to ô¿10 buslrels" Finall)¡, 225 hun.dred.

lrTâi ¡'lr1- nf ¡;¡1¡fÌ^rr qood :rrfl 5C tOnS Of h¿i' COI¡.plete tl:e Sell-ing{v v¿rilj u v ! u!*v uL-i uvvL,. .--,r

activit-;es. Lir,'estock prod,ucticn is elso i-ncluiT.ed in the

plan i"rith ?5 head a'!. sreer cali/es fed- a hearzy flrain ra.-';icn

coaposed of oEtS an.C barley" i'lo feed"er irorqs enter the plan"

The resc,urce s jtr,lation shor";c us tn¿':i l-a.nd a.ncl operatinE

capita.l ¿rre the most restricting resou.f'ceS" Th.e shadotii

price associateC .,'ritlr 'che cperätor0s land is :t;)27 "52 and-

additiona]- d"clla.r of sho¡t*tern ca,pita.l- t¡or:ld i.ncrease pr.o-

fi',,s b¡r :iC.e6" Since no nelr investirients a--'e naieu no long-

te¡'m ca¡ital is borrori¿ec1, I\jc suam.er l-abor is hi::ed e-nd

JJ-ttle l:i.red, spri.ng end farl- Ia.bor is utilized"

îþe basic i'ive-yearr prcdact:-cn. pro€rarûe Ii.1 of

Table fV:5"1, 'v,'i11 be analysed- in te.r¡ns oÍ its verj-ations

from the above plan, The procec'lure followed r'/11'l consist
jn o'ose¡:vj-ng tlre behaviou.r of tjre maín. activities over tire

nlannins neri n,l and eômnâri-T1s t?:eir level s to the resclts.vÁsrtl¡r¡¡: ! -¿ J-vv-

of the siatic plan,

It iou.st be fi::st reaea'llered tir.at 1, .'e nu,l tÌ -i:eriod

model involves tne sinultaneous deterr,ination of íir¡e opti-

inun pla¡s, ¡¡¡iti:. tire decisions of eaclL year ai,fecting su-c-

cessive years. It is a- rnoc-iel of carilj-ta} acc-umtr,lai-i on \''ihere

attention ís C.irected" to the maximlzat'ion of the plesent

vehle of tne strean cf net incones"

ihe retu::n to f.ixeC resoulces am.ounj:s to :i:25 r?98
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in y'3¿1' one ancl vai:ies fror:i â 'l or.r of :l;?,z e7sz in ¡'s¿" fou.r

to a hrgh of i,;õ0,'l l4 in flle foltci¡ing )¡eay " A fir.st obser-

vi,tisn is rÌ:us tl:e highe:r inccne fi3u:.re in eacir yia.r cou*

par.ec, to tire static solu.tj-on, The aereages in l¡irest, flaxu
sunfro'.,¡ets, íield pees e;ncr nead.oi,¡ fescue are not only siabj-e

cr¡er tì:e -fi-ve*year period. but ii:eir levet s are tire same as

in tne static plan. The nain d-ifferences occur in th.e jlro*

duc'bion of oats ¡:nc1 barley. In ¡'¡.-s-y one, six acres of oats

a-nd 101 acrÐs of barl-e)¡ ât'e gJîor.".rrî., Ovel. tÌ:e ;'s¿ys ti;ese

crops stabilize thelosel ves eLt 26 acres of oats and 81 acres

of barle;r in yee.rs tr'rc ancl five, r.rhile titeir levels a.re õi_

Acres and 76 aeres respecti-vel;r in y-:a.rSr tl:iree and folir"
Steer calves i.u'iiicì:i rl¡€r'€ fed at tire level of 75 head ín tÌ:e

first plan, enter tlie proßrart a'ù tlre lervel of t heod" in vear

one, 37 iread, irr y,ar" tr¡o and fir.¡e, and_ 45 i:ead. in th.e re-
naining tr.ro y{.:ars. ït apcea¡s tna.t 'i,lte grciiing of oats is
cJ-osely related to the 1)r'esetlce of livestock, anrl tl.-at this
Iatter' production, birclu.se of its reqi--iirenenrs for a l-ess

pi'oí'itable crop (oats), lot¡e:rs 'che returns iÍ lterior,¡reô at
;¡ ì-, i .:.1-,:i, i arz,a-lÉ :-¿o._vr _Lvv\/+6

The a.nount of si:c::t tenl capital 'bor::cr¡eii varies

from zera in year.s tr,ro ¿nd ti:ree, to lilOs0Oo in'che fifth

]rC:-,r" Tri-q posii:onenent of capi'i.a'I borroii¡in3 io r,/'âlrs four
ai:c1 Íi-.¡e, occi-r.rs r'¿nen the a.mount of net in.come over all.

exçendiiur'es iransíe.rreil 'Lo t;le operai:lirã c[rpi-tal of t';le

folloir'ing )/ee,i: , is very lo',"t, Tn. year four only :;i3,385 is
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iransferred to year five an.ä forces tlre operetor tot-'arcìs

I e-rp:er bol'rotti nlS. The c oïresponci1ni- A.lliounI trenSfer:r'ed.*"-- C--

frorn y:aï one to yealr'l,r¿o is ì115,36/t" Tt aust be noted,

that the entire amount of shori-term c¿ipjtal is aszumed' io

l:e repe.iC l',il-tìlin oñe ¡r"3¡'

Effe ls of incre?s:Ln,t: the lanÖ bese

Tn the initia]. pi,o'3ra..llning situatj-ons, farm acì*

jusime¡ts r,,¡eïe viei.¡ed- in tne franel.io::ic of ìro',-r labot', ce piia.l

ancì- tne o.ii:,:r. i'escul.ces cou.ld be u.sed- tnos'L profi'ta.b1-y on

e>rj stin:-. ¿Ìcileå.ges. TiliS assurnpti-on of income irapio'¡lng

aci juStnentg ÕïL a fi:l;ed lancL baSe iS nor¡ removed'e Ûnd the

f¿'rlner lnas ti.e oppoliurjity of re*oI'8a-nizÍn¿; his fa"rn tl'l'cugh

ti:e acq"urisitron of aciclrtional lend" T'uio meth.od's of acqu:lring

mor.e le.nä a¡e analysed.: (1) 'tne 3en'iing of 885 ac¡es at a

fi:ced- chaL:ge of ten cjollars pelr Ð-cr,e, anc-L (2) lts pui'cilase

a.t a ccst of ;i;'i 50'

The optiürim static plan S"2 shoi.¡s that 280 aeres

oí la¡:ö a.re renteÖ rvh.ln ¡' entinE is the onl*y acci-r-isiticn al ter*

native, Qperatolîs a.nd borro'¡ed. sl-rort tern capital rruSi be

allocaieC to oth.e:l acÌ:iv:'-iir,,s in order to brlng a Ïe'cu'cn of

*135r594" 'the låïgest poi:tion cf '¡nj-s n::¡¡ lancl is u.tilized

by v,,-hee"t (i¿?A acres) l¡Ìrile oats is p::oih-iceû on oilllr 12 ecres"

iiteer c¿.Ives e:rre e.t tÌ:e level- of i? Ìle¿.d P;nä fa'i-l lal:oi' is

very res-i,i.ic'ring wi';h a siracor¡/ i:rice o:[ i;1õ*56 pe¡ hou-i:"

The p.::og ja.ß, Tl,?, 'bae cou.:ricjrpal't oÍ ii.23 doe s not qu'iie
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oí'fei' ,cle sane picru,re oÍ th.e f¿.-r.ir, orga.rr.l-zation. ],'.,hea-t

remairrs fairl¡r stai:lc, a.t a. Ieve-l close to the static plan

but r¡ea.¡ five sho-,,'is e. CeclÍne to l9i: ecres, É"Eain, oats

anc.r barle;' ¿c-re2*Ses vary in the opirosite Cirectionu ti'e Íoiner
i:eing su,irsti.-,uted fo¡ tl--,e latter over tiue" The acrea-ge

ten"Le'd decreases froi:r;?85 acres in.\¡eaÍ'oi:e to 158 acïes 1n

vea I f ive- i{n n¡n'i'l-zl 'i c 1-rnr"l"o-,¡aiì in iro3.¡c lill¡O Snc] iitf eev!.¿¿vr-vv_ r¿¡ JL

rïjrere ,?5u796 anÒ, .i¡?"2,001 are respeciively trr-,nsferred fron

ti.e ¡;r'eceCi-n¿; )¡.i r6 hortever , it'4 ,-ð07 anä ;;10 ,000 Are bo¡'Tcl'¡ed

in the last two .yeelis, Livcstoclc prcciu-ctiûn shoiis â. contin-

uo1l5 exj.insion of tLle sieer. calí en-ier.'i:;:ise ir,om a l¡-,¡el of

sj-x iiead. in;rear one to 85.r:eacj in year five,
Jr secol]d lloSsiìrilitr,' ci exi:¡-nsion torard more

extensi\¡e f.:'rminB: j-s the -ouïct:¿ise o{.-' lìES ¿-ìcres of i¡npror¡ed.

la.nd. This situation is de-oicted in solu.tions S,ö a-no. I''1"3,

'Uncier tne s'hatic ccndri'r,ions al 27L acres e-re ;ûlrrcil¿rsed- anCL

ti:ie reiurn to Íixcct reso'ü"rces Ís .ii27,057" The Tì-ra.xir'¡ì-un

ava-ilabl^ si:,ort-'rerfi. cauj-tal- j-s u-sed and 39 calves ave fed.

Tl.e nulti-ye:-ir mociel also offers tr.;o si t'¿ati cns, o-iÍ'ÍerinE

orfl.' b.¡ tìrc o¡rou.n'ù o-í }ong*te¡n capitzl -oair-l b-ck eac'i ,\/ez::. "

ln þi.3a ihe::epa¡lrneni: ¡:eriod-'is a.ssr-ineci to be ten )¡r:ars

itn'ill-e it tahes fifteen i¡es.rs to nay the la¡ici in situation

i,[.3b. The resu.I'¡s of tirese fr';o proi¿.rams are muc]r al iire

excep.t tii¿t ihe ¡'eiu.:rns ere a little .grlatet' in I'i"5b" and-

tl:e feecLer ce,'l f enterprise operâtes at a hlg'ncr 'ievel in
years one, ti¡o a-nd foi:r', i';ìre.re nof'e si:ort-te¡rn cai:ital j-s
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used " A thircl s'i-bi:::'1, 1or, 14"3c, al'l o''+s for tne sinultaneous

,ûuïcrtäSe ano rentin¿ of l-and" Iir can be seen tirat ã. lcifer

levet of llnc is i:urcliaseC.'in yea¡'onee 256 âcres, uith ?6

ecl'es belng renied. The e.nl1i-lel returnS to fixed resou,I'ees

d-o no-c 3reatl¡r d.iffer rlil -,.h€ tn¡ee s:-turticns ana-lysed in

a- ir..ult1-yelr.r conte,=i'ca but tl:e¡' a::e significantl-v iri-p:hir

tftan the retu:rns obtain:C un.er anal cì.3oLls siiua-t:ioi1s r.,iith

iite Stz-t i c moclel ,

? .Ëlff ect s ni \ipt"r¡ir.l;-¡ I,1.e Ð.it6ì-llt Of? g-¿ _t Arria shcrt -'be.i:m r'¡ ni tn I

Capítal j-s a ära.stj-ca].l-y tíniting resource in to*

davss farmín.': and eacn fai'n::y iS interesi;eci tc kno';; the rnOSt

effici-ent -.ta,v oi- usine iiris;o::odL:.ctíon facto.r, Tne objectjve

of this section is to cl,eter':line hc-,I varying levels oí- short-

tei:m capital- affect the optimr.;n cci¡.bina'ci-on of enterprises,

and hou 'che two *-''.1anrling nodel s used -i-n this stuci¡r can handle

q¡:nlr qitrrqtin'¡e

Às borl'oived operetil1., ca"ÙitÐi increases from zero

to ç8t ,OOO 
-une si.atic pls.ns (S,4a e S,4b e S "trc and S 

"/=id-)

shoi,,' a.i1 extlâns:i,on in livestocì' proi'uction, Tt ¡ûust be noted-

iroi',ieve¡:, that t:;e nixin-um amount that needs to be borucçed

is ¡j;l?,89.3" This amoui.Lt all.oi¿s an aranual p.r:oi.uction of 50

t:ead oi steer calves anÕ.453 nead. oí f'eeäer hoaqs, thu-s im-

n'ìr'in.". tire c(ìnstruciion of a net"i hog be.rn. The retu,.rnsv*j ¿LLa

hoi,rever, failed to inc::ease significairtly. F.ro¡:n a loi'¡ of

i¡19rLl 6 when no capitai 1',las bo¡ro,'¡ed., -bll,e;l increasec to
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liZi¿ 1699 ',,;þen no¡'icr.';'inß amo';-n'i:ei- to ;i1A '000"
11 a ri:ulti--y.e.r' settin¡4, it c¿n be obser¡¡ec1 tirat

iire abscnce of bc:rro',,;1ng forces tlie frir-'nel to I zve hiS l-a:ld-

par.tly id_le" For. êXr:lìrpl€, j-n yealr five ot p¡o¡:ram lui"4ac

110 a.cres are not eiiltiva.i:ed. j:eca.use of a lacie o-f ea.i:i{¿1.

illo thinlt of a self-expension of the fa.r:li business in su-ch ¡i

situa.ticn r.,¡olilo ra,pid,ly leacL 'co Seri ol-rs difficul ti-e s ' Live-

stock proiìu,et:lon r'eaches a hiSh oî 47 i':,ä.d" of ca-lves in

year th¡ee but ciisep,oears in fu:'tirer -y.rars. Total returns

a,lso itiminisìr:,s over time and jrarely covers ti:.e farm fixed

costs ancl farlily ¡.,¡1tir.d,ra'',¿al s of r;15¡630 in )¡e¿ir' Íive.

Program ivi.4e presen'bS a þetter pictu.r'e oÍ tiie farra

b;siness. Ïn this sit,,'a'bion e :;;50 rC00 of shci:'c-tei'n capi'Lal

is available to t-ne full flve-I¡iar oerioil. It can be ob-

served, tl'rat total- annual returns rlot'e tilan d cuble from ;,;;25 u?.99

irt;z:-:ai:cnetol;5?-r45a'in;'s¿¡íive'Jffenaxinumnu¡iberof
steer calves is 8O head in ¡rç¿¡ four ancl I5O hogs are fed

jn v.ra-r five t¡ith an oais-',',¡he,a.t r:.-bicn" Cerea.l crops are
+¡r J - v-é

sij-Lt sokL to 'r,i--,e jna:çimum a.mouni: all-oi+eii by their respec-

tir¡e üiu.otas but tnr,:y are fed tc livestocle instea-d oÍ being

solci. at loi;er (non-quota) p:;ices" The total amou.¡t of ce.p-

ital bo.rror¡ed oveij tÌ:e pe.riod- is "1221486 out of u'r:iclr !;?ârt;ç5

is bo¡,roited in y,::e.r five, One of {;ire Host restrj-ctiná re*

sou.rces, ifi addit:ron tc lanC is fal-1 labor'

A pr,ogram wag cr.evelopi;cL in wi-.LicÌl the annual fixed.

costs reciuirenen-ts i",ieÏe inçyez.sec. t,y {ll roo0 j-n or.crerLo sho}'i
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ttre effects on "incorne aird tne fa::n o::'gaüization. Âs e>lpected.,

lOl¡er i-,etl:i'JiS i'eSultec,, pa:'ticuJ;= rl-y in .teer five '.i-bii ì;rf 9,ô95

ccn:pareC--co ,,f'0rli4in ti:e "cEs-lc ilro,'i:rtl,-1. ü:e of tlre nain

ci,¿ir¡..:es il'r il-ie cz-í{:¡;¡iz?l,icn of i;ne farm ís ihe a.bg.nd.onr:ent

of ca.ts produciicn a.nil 3¿¡gscrü€ntl f of feed.er ce.tt.l-e. Tì:re

only cc.pi-tal- borrorved- iS Ln 5r3r¡v fi.¿eu at a ].erzel- of li;3 506õ.

A rl¡IrULl ì.,Þ U.! -Lire e]{c lusion ¿.n*av,-nr.'i q¿q
-f 

j uu¿ vr ¿evJ

ï:.e sj-tu¿,tions C-eveloped" in tlr.is section. ere in.-

"üended 'uo i-llu-gtr.ate r¡a.ricus srih*oct'inurii .llans ancl prof..lã;iïrÌs,

TT:,e s'batic pia.ns 3,öa, :.j"6b, S"ôc ¡.itcl S"0i, h'¡'rie ti^,e coä.iûoÍi

cha::act,erist:'-c of e:lcl-rì.d jr-rlg orle crap en'cerpi'i se foririiì in the

basrc scl ution, S.1. Tl:e retu,r'ns ar'e , oí couL'se , belol' 'bh-e

Optit'.ar-ii'rt, hLtt tlte Ci.[fc::ence if: nan;r cåSeS j.*c r¡er]¡ SnalI,

Varioi-ls coinpetJ-tii¡e reiationsirii:g eTe oÏ:ser"vec: oatS at'e

sirbs'ci'Luteir :i'or' barle;i (5.Ôa) , t';herat is substj-i;i-i.t.+C 'îc::

fielil peås (;:.e.lJi, tir:iot1i¡ p::odr-lctr-oü replacr:s nra.C,oü fe-ccu.e

(s , 6c ) , ancl fj-ne_l f )' tL e e:cch:s i on of su.::Íl-oi..er's e.Il-c'i¡s ao.re

fl¡:x to jte 1:rodutct+C, Iio signi.Ìlicani: varia.t-ion o.-:cLLÍ'íi in ti:e

l-eVel-S Of I i veS-,-oc1ç e:rcep+; i,ha"t an o¡itS *'¡',tcet -ra-c: on i S L{Sed

fo:: calves ',,.¡iren ilo ba"¡'1e-i¡ is gi'cr,"TL.

The ï'csou":rce s1'cue.i,ions e,lle also iricnti-r:al'.''ith

tTre n¿1xjfl-i:g âr¿io!.1ìt of' silo¡i;-'l:erli capitiil þo::ro"iec]

The e:.;cl-l.Lsion of i:ar.1e,v pr.ocì-urcti On i,; AS

'¡j.ti';!:ç multL*7¡=-t' ro.lel j-n ii"Ï"6a. The cropping

a.nalc3cus to ii:e static ca$e, .j:ut 'rire plod"uction'

I 'l q n l:r r-,'l r¡( ::Ël
!-4p v

naì-i.lr.ia 1,7t, q
trÇr '..: J v-- rr

nf qi oar"

vaI.i"ourS
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cai\.¡es is ai. a ic.rl¡eÍ'lerr'el .r;i'Ll-, a n¿xinun of ahcut'10 hez.rj

i-n )'er¿r. 'i.,.,/o aijc'i ì-:i¡gç:, FLigÌ: el: t.'eti,:iü.s ¿'Te ob'ça.-ìned. i n '1,;li e

inj-'cial :¡eat's cli ti:e p}:nnj.ng periocì-, tiian j-:i i,he la'u'f er

:/¡eals becanise of {;-,e disccritin3, il-focedu::e S. TTre cnl;i "nor*

rtOTJ:in8 i.C-t:-r¡iti¡ occllrjS in J,rcär f'ìr¡e a"t -Lhe leVel- of i;:ti r224.

The 1:'l ace and, inpc.rt:-rirce of 1i.,'.=tocll lÏorÌi-Lction

On tile case Í.'¿rrn,'¡as Cete::nin.¿',;,rith th.e a"id of plans 5.7

e.ncì S.8 ani plogï'alls T!i.? anci lli"B" ffr i:þe absence of "r-¡eef

ca't'cle, feed-er h.o3;s åre feC. ai t,ne l-evel of 51"1 heacr j-n'tne

st¿i,cic r¡ocle}, t*:.il e a ma:linutr of ã01 re¿rc]- er1'e feÕ airnua-]-l;r

ífr t¡e SecOnd noiel-, Ïh-e proiiu.ctjon of cl'oìlS lra',i:'-i1i Sta-j:le

o"Je.r:'th.e ï;3J'iccì but not no¡e 'it1:an. ?6 ¿rc¡es of oais need to

be gro,,,.¡n ç6r-nparecì to 53 -in the st¿i'ic ctse (S,7) " The com-

plete exclu.s-j-cn oí lir¡estoclc (s"8 ancr i'd"8) not on.l¡r :jesu.l-ts

in a Stable crcp p:;ccir,r.ction ,oettern j-n. t¡iiich oals are not

inclucìeci, but the farm o::ga,rriza,tion o'o'iaiircd. i-s i-tl.entice.l-

in both the static ¿in.c t'ne itu-l'¡i-ltear ü.oC.el" The onl-,v d'if-

fe:ren.ce is thr.t Ð.'e.ctice.l l-)¡ no ca.piteLl 'i s i:ot't'oi:¡ed in t,lle

latte:: c€ise inciic¿i'bintj a selÍ--eilpansi.cn. of the farm.

Tr-r- +.his s-i,ud;i, 'tlû..-,t i-s gi-ven å !-.rice cî |ii2 per

,ûOn, ït c¿in be Seen that ,uite iiart SeI-t ing acj:1v j-t\' '."-S in-

elu',cecl i n all- opti-iLu.r,r sc}-r-t j-c¡.s " In some )/ear's , il o:"u erJer , i-i

is e. fa.ct tha'b no ¡:'3,riíet e:cj-sis ío¡ 1:ay, especraliir i-f it

ir-S of a. l-otre.:: qu-al-ity. In ord.er io sinulate Suich ?r siiua-

'iiOn., t';,iç SolutionS (5.10 end ir{"l-C ue¡'e Conii;uted- '¡i:e::e all

enter;ûL,i5es .,,,.¡ere al,] o,¡ed to cönpete el{ceiri îOr *a'-¡r Se'llirrg.
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íå nOn,*'-nal lO';,'p.rice of ';i''2 ner tcn','¡a.S EiVen t,c nal¡" The

resul-'c s silc'.:i 't,,::'i, i"- e I oss cf '1*:i1ç ¡3;r inar'k:et ne ed. no'¡ ¡:ec-ì"u-ce

retL-ij]r:rs prorri-,ei- '1;i,e prrop€lr .t'e-o:'€:anizr'tion of ''cbe far¡-i

ìrire-i r-,ês., i c r.a-r'ried o'rl-t, itio cl:a.n¡¡es h¿ve occi-lt'f'ed" il:i tit.ev(/_uø

oi;'tiniun s-uatj-c plan, ihe onJ-¡r ciifference being 5C tons of

þ¿-1; 1çþ i-¡|r i:r a.sstit¡'.:d, to be _.rlou14i-e cl c--Loi.-n tilus -L'egucin[:. ¡h e

retu::ns accor'd.ingl;t'" i-ite op'l,iinum p.rograa irt,10 sh.o-'¡¡s ti--,.elt

aC .:u:-tlrentS ..:el:e iûË,.cìe tl:rcu"3h i ncí.eaSes j n i1.:..= -l-ir¡esl,ock

en-le::lr'i ses :..nC conseqren'i1-¡i 'bl.:.e ac;"eã8e in oa.ts end- be'r'ley.

ïn r:c',d.ition to ?8 l:eeri, of ca.ttÏe, I50 ho¿s are Íed arrnual-l;r"

CO
rrtj'+'^^fc 

^+' 
\/¡1 1ìÌ7i',^/* l!1144'., t..ÇTlr-cl-rn: r r-ì^Í^S!! r çu Li vr v Li*Æ !- 

"_*Éi 
*=;:jj:j;j; r-y.v \'-:!_ 

_

The overa.ll effects oÍ T'emoving markeij-nf¡ t,Liotas

ot-L cereels ai'e ilJ.u-st¡'i.ter, in plans iS 
" 
9a, ,: 

" 
9b , S,9c ancl

S"9d, ano in pro6r'aa lil,9a, ..4.n open t'iheai c.¡-i-oia i--l:::'-:dii:tely

brÍngs 23A a.cr'es into ,Ðrocruction accord.in6 to the sta-tic

noij,e}. Tnis Lcr'eege is si;i-l} 'lielor¡¡ tl:e 5CI ;,ier cent QAA

2ê-rrêÊ ] mr:1a-'i iîl.trn ¡l 'ì n.iaÁ h-'¡ iÌ:e mociel , S:'-mila:: inCf eâSeS Occi.r-]]GV¿ VP /, lrl;1llJ¿¡-(.',lg ç¿:Vl. \'u

''¡tiiir oa-cs ¿nc¡- ba.rl-s.'z biit'Ì:¡-re nu'nber of cal.¡es feci I'eneins

rcu,gl'lrr siel:le ai ?5 head in the static plans. CnJ-y one

p:rograrn, (i''i.9a.), is deter,,"ined. wj--¡h an o-cen cltlota- on r';ni.:at"

In yea.:: orìe 268 z"creS of ',,¡i:i,':at al'e pt'oiuced- ârrrCì , jn'berestingl rr

enoL:3-- " fl-i s acr'eaAe clecl j-n rs steadi ll/ ovef i:e )¡îe: : , -to

a lou oí. 150 acr'es in 1,¡..a1: íive" I'L seeas tri.at the sa-Ì-e of

lar,i:e :: eÍioun;-S oí uleat in -T-i:re fo:,ntcr ;rears ias gencreted

enough capiì;al -r,o â.I1ol,'th.e lnc::ease in. tbe nrinber of l-j-ves'çcck,
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Ð, V:lrious Pcssibilities of äxcansi-on of the Farm Busi.ness

Tne åbor,'e plans ani' p.r'ogt'â.ns ilifíered- fr'om ''¡ne

basic sclutjon Ín only oÍlo i,iâ)' in old-e¡' tc str-lci',' the efiecÈs

oi s1n31e al tera tlcns " In tlr i s sec"cion , ::iult i Jrle nodif j.ca*

tions are broulgi:t to r'ne oL:igina'l m¡trix in an attenpt'r,o

in¡es'Ligate t;,ieir effects oil o,r'tirnum fa.rn or1;z-ttzati o::rs " Cne

basic char.acieristic of ¡ltese ner¡ sj-tuations is the possiìo;l:'-ty

oí increasing ti:.e lancr ilase by tire pu.r'cÌ::ase of u.i to ?85

âcreS. i'Lence , Ífì si-Luations S"ll- anf¡ þí"11 adcl itiona,l lan.d

is available f'or pi-r.r'chase r'¡li.il e n.o s,,ort-term capitall is bor-

ro1r,rêd.. The resi,rlts obtai-nr:d. u-i:.oer tiie ti';o lüod,els d"i-f'fer

significir::tly. In -l,hc. sì:¡'cj.c csse onl¡r 8 actes of l:i:C can

'ìte nrrrìcilzsêal p-,nd, no livestock a,:oear irr the ;:lan" The annualvv ivqr

return over varia.l¡le costs is .:;l 9r29o" fn l,.sìn:., the second.

rriodelu tire reSulis can i:e Summelrized aS follot¡S" Yee.r one

pïocl,uciion is rorr3rll;' siinilar j;o the ai:ot¡e , brr-t sjnce 'iLt\,ZJ-T'

is transferrecl to y€al' f¡Ìo it provj-des the capi'lar necessary

-ì,o increase crcri p¡ocu.c'¡ion and 2?8 acres are pu.rchr:.lsedL" ln'

t. e í'cllr.t¡j.ng j,'.ars live:stock i:r'oduc'¡ion reaci:es a tri,gh of

64 L:eaa per ye.ar ¿Lncr C.eclines ther"eafter"

$i'i;Lia.ii-ons 12"o. a.ncj. lÊ.b l¡he¡e trre ooss:r'-bility of

pu.f'c'lresin5; land. is cc;ilbinecl to trre absence of barl e)/ procì"uc-

ij-on anci a iray nat:ket i.l-Iust¡.,te tile p'renoinene cxpll,iireC, r.:itir

the ey;ce¡iion -ufrai re'iu:rnS znCL ae'ì:ivity levels a.re i:Í5i:.er

beca.use oí' a.ddit-ì onal le.nci, FarI l-ai:o.r aild operating capital
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ai'e ahiral¡s tl.e nost lirnj,ting r:escurc:s, The excl-r-ision of
Iives'¡ock comi:jncd. r.':itìr open quotas on cei:eals (s.l3lr and

i'{"L3,b) indicate a lanC, use patte¡.n sli3irtly sirn.il:r 1n ,¡he

two inocels, e>rcept ti:.at arl ava:-le.bte lanc j-s purcr:ased. and"

nore ri¡b.eat is proiiu.ced- r"+ith tne mu.lt :i-y{:ar rnode}. This plan

a.lso resul-ts rri1,h the I er?,est pr.oíii fi_gu,re , ti?:g rL74"

A si'i,r-letlon where fal_I labo¡ can be increased to
'oto L¡.en. an¡i. ,.;-15,000 of capita..l is avai_la-ble is illustr¡'-bed.

i.n ,i.l zlb, The colresitoncìin¿ retur,n is .,;Ê8,619" ït musr l:e

not€d. "ih.¡-t.steer calr¡es a:-e at the sÐ-ne le*¡el as in ';he

lr;rqin -n-l l:r ,.: 'l
¡7J-* t: -r e + o

Tþe final i-ii¡"e*|r€:zr pro:_:r:en, iri.15, enptra.slzes tlr¡o

impo:'tant fea-.:u,res of tne iliulti*period noC.el, (1) the pur-

chase of land in year one (?7A acres), iilcrea:sing tl.e land

base ior eaci:. i¡eâr oí' ti-:e r:lanning 1.re¡ioo-, ancL (Z) the

borL;ov.;ing oí la.L:ge:' ailounls of shcrt-ielni caDitel 'rL¡il.il:

{ij50,0C0 is a.va.ilable for tl:ie enti.re five*¡rear perioC-, The

solution Ís an exanpls oÍ a stable orgr^ç'i7¿tion a.c-Lju.stin6

i'ise].f over i j-rre. ¿ll-l tiie aciivlt'ies are icen1-i cal Íor

ti:e fi:'si ih,i'ee yeel:s and sl:ift io ?. ûi¡t o¡rtirnrim for ti.e

leS'b tl¿o i¡i:a..rS" The rea.'l izec-L ¡'etu¡ns ran8e frorn ;,::'7:9 ¡t"3O i:i
yea.T one ',:o :;,;\ILr-ú117 in year five" Th:rse two yeðrs also

Itt:l ize ....L0 ,'¿27 an:: ,LL e.:,È2 oí' ca'¡ri:e]. ;'est:cctlvel;r,
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The siro¡'t-r'u-i'r, arobl-en fzcin¿ fa::ne::s 1s 'ùhe selec-

ti on of a faÏ'rir 1..r odructi on plan vÌr-iclr" will p*y!'¡i ze retrirns

tc 'che fi:;ea res.)urces" Bu.t farmers are also faced iri-th

long-.r:un problei:is in ol:eratin:; '-i:e i r ìru.sinlsses, !ll:ey must

i,ìr j¡rle of a nAttpnn of ni'o¡rtCiiçn 1,,r'¡i13ir r¡iill aliorv then tOuL-:¿!.L V.!

not onll/ stÐ.¡u'in busrness but a,lso to improve treir fit:ancial

i:osj-tion :ini CCrLg€Ctl-,entJ.¡' tliei:' s';¿.rc].eId oÍ lir¡in3, Plar.ning

must be understcoci in terIßíj oÍ' several- futu.re llealrs" TL:is

involr¿es a more cl-etailcd consicleraticn of l,he -nroi.iu.ction

facto:.'s 'rhat a:re surbject to va::j-ations oveÌ' tire ¡iea.r's. One

of ti,e nlein ii.er-rs ente¡:iir': tL:is caiegor;,r is oller3ting cap-

ital, if or'le a.ssumes titai external- ¡rerliet conciitions ere

not witliin -Li:e fai'me.r0s .reach,

Under the conilitj.ons assury.ed in this stu.d;r, tl.re

fo-lloi¡ing general observai'ì ons can be mald-e r"¡ith reSpect to

tire opti"nra'l solutions, The t:urcirase o:' r'enting of e.cl.C"j-tional

lt--,niL is nore 1:::of-ita'ble if aceonpanied- ir)t a corrrespondl-ng

increase in f¿,]1 laì:o:. and sho:rt-te¡n ca"oital-' La-nC pur-

cllase b::j.n.:.s a hi:acr rettr.Tit tl an rentj.n{ since 'Lire a.nni:al-

repa¡r6.ç¡1 äoe s not CLL:a',* äi.i'ectly cn tire a-r¡aj'lable silort-term

cacital excel:t for tnis -r.¡nich is repaicl eacil )¡ear" This

la'tter rescu'i'ce is a limÍti-n8 factor in ncarl'y t'l'l the coäl-

¡rrt,od nl ¡ns ancj r¡,;ilen consi dei:ed- in a rqìllt,i-year coni;ext,!/ L4 u vLr jJ¿g':f,ç t

larger arnou¡ris ale bo.r'ror¡eci in critícal y?ars t-e.i: under
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tbe static rnoc]el " ri"t loi+ level_s of operatinó carrjtat tiiis
resol-irce is el-i u.sed 'tc operate thc croppin5; ente¡:ïri,is-,es

a.nci is not ar¡ailai:le f'or, livestocl< þr,o,jrictj_on" T¡is is
shoi¡n in :eveta.l- multi*year resur.l-ts uhere l_ivestock ìncreases

rviti] tì-.r.e a.cci-i.¡iulation of lroije capital. iivesiock procÌ,11ciion

'f,rl€IL ai-)pears io reitia1n e.s e seconcl,atl' enterprise enii comple-

tnentairy rel ationsirips e,.rist at high ll,:vels of onera.tine
r¡tì r:ì *r'lv ç( F, r u,È4¿ ø

In ail tire conpu.Led sclrl-L_-Lons, no feed, y.,as puï_

chase'¡. at an¡i time" Tne p.r:ociirction of o¿lts is ,,¡r'eferred' to
its plr.Tci-ase l ì:cü necesslry f o¡' 1¡ vestock i:l'ocì-L1c"ri-01. lìa-rpe-

ser:d. and tino'i?:-y ¡,.rocìr-r.ction !,'e.re not incru.cied 1n an¡z optirruni

fa¡m o:rganius-ti-on. SurijlJ-o',,,'ers, Ílield peas and iread,cw fescue

a::e pioc'iuced_ ¿.t ti,e ,-r¿ixirlu-n ecreaEe a-l_Ior,¡ed by the moclel

indicat i nll t,'. eil lrr,of ita'oilii;,' ilr ';hi cro_onin? secìú ence .

Tlre opt'iriiuai í'ar-r: plan-s for Í'ive successirre y.:ers al:e also
d"e;oenäent on 'che a¡::ou.nt of fanily livl-ng eripenses and. farm

fixed, costs of eac'h year, These cllar.ges are su.l:tr.actec f:.on
tìre annual- tetu.rn f igure befor.e ihe renaining i:o:riion be_

coml.:S avail¿þ]ç í.o¡ it::ocluction in 't,i:e íolloi,ring ,y,e3.jr,

Fi_nelly, a look ¿t the nrre recent years oíl oper_

ation of r;h.e case ferm incÌicate t¡:at its overal-l organization
uould- benefii by ii:troaucin¿ barle¡¡ ¡t.roCu.ction e,s Ð substi-
tute :1'or oats ;¡Ìrich l,eþr'esen'úe0- 110 ,?.cres in 1g6?" Tne

-i.¡neat acr-ea8e is also at high levels t¡ian cì.icta'bea in the

oiltinutä Ðr'ograii:s e.nd plans. Livestcclc i-1r:orrrci-,jnrr^ r¡jtj.r, -Õ7
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head oí steei' ce.l\"res ancj a. declinin; ho53 proCuction is

e,lso belor,; tï:e optiinu.n" Thj-s t'¡or-r.li, Ii-liel-;z benefj-t f:'om

1:.rger sbor't-terro ca.l:l'';a.J" bo¡'.roivings, the h.i::ing of ad'd"i-

tional labor and 't,.:e ãCouris:'-tion of aCojii-ona"l lanc; enong

iu.¡u-re possibrllj-iies oi' erpansj-on. Tt is u.¡:de::siooci ¡ ho'",'-

ever, ti:at t?,e exact conbination of enterprises -in a p""T-

ticular y:,ajj i3 þignly su"nject to tne prevaililg malrliet

ni'lce stru.cture*



ThBLE IV:I

S1'¡^TIC FAIìì"1 PU\lls : OFTIMUI'{ CC},:llIì,lA:llIOlìis Orr

ïdentifica'cion of the Plan Basic plan

Colum Nurnber

PIan Number

N[L'Uiìi{S TO F]XED RESOU}ìCES ç Pl ,836

ACTIVTTÏES TIIl.T
-Cl op Âcrea,qes :'
iulleat
0a Ls
Barl-ey
Fl-a:,r
,tìa¡rcrs e ed
SunÍ'l- or;/€l-'s
Fi"eld Peas
Meailor,¡ Fescue
Timoihy

ç.rjr-u g*J=eg
ir,treat, c oD quo'La
l{heat ¡ [o quota
Cats ¡ ofl quota
Oats, sp cluota
Oats, flo çiuo-ba
EarJ-eyi or quota
Balley, sp " quo'ba
Bi'rlley r Do quota
Tiruo'tÌry
þleaclorr, llescue
llay

Livest,ock--Süee'r c'al-ves:
Cats -ba.rl-e¡r ration
Oa'c s -iyhcat rat i on

Feecler 1'ìogs

C':fijgf åelrql'.lrnjS
Investnrc:nt capital
Opera.ting capital

,^*r-i--- ^-Ê¡rurI urll6 vr
t.1 -ÀIO.ì1U

I

198, RO,4',, íJU 2aJ-¡

3.C u

Ð-C *
ac"
çr ¡-

^(\â^
ac"
âCr

bu,
bu"
bu.
bu.
bu"
UL{@

bu"
bu.

¡-r.¡f
nr,v'l-

ton

ri ri
Qaì

Ð A.q.c)p gvgJ

f-/t}

QQA

1'/

1ç.o.

r4Oó
eo48

ii5

C'U

64

4
4

heacl
heacl

heacl

dol 
" 10 s000 l_0 ,000
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t I 1\I¿röLÌ! IV :I lCOnElnueOl

STATIC FAnli PLAì'IS : OFTIltiUÌ,i CC)irTBIì'TATIOIIS 0F Ì]ì']TURI'IISES

Iclentifica'clon of the Pl-an

Column Number

PIan rt¡*urnber

IìIaIUrì]\S T0 FIXIID RESOUiìCES :!i27 rO59

ACTIVÏT]ES
Cl'ojr Ac::eages:

1',,'beat

Barley
Fl'ax
RaLpes e ed
Sunflo'¡ers
Fj.e.l-d Peas
lvieadorv Fescue
Titno'chy

cr:gp. $el-qg
lryhreat I oÌr quot,a
T,^Jireat, [o quota
Oats s oû quota
Oa.ts, sp quota
Cats ¡ ilo quota
Ba-r-l-ey r or quota
Ba:'iey r sF, quota
RitlJ-e¡', flo quota
llitito-lÌry
l''je¿.clo,r.¡ FeSCUe
llay

Purchase of
't ô-^rga¡ru

2P-6
27

1 e.,4

LzL

gvva

euu¿

'/AH

1 '2,/1 A-L , U'l'l

No, S,T,, cap"
b ori:o',.i ed

¿,

Cì ¡1 a

i9 ,1i6

-ì qr-l

j
'. ^-;*..LU L)

C'rJ

t p..a,o
IJ 

,V\J 
J

vóv

1 ôÃL

= ^UUV

a^

U]'IIT

9î

Dî

äC"
ac"
BC.
ac"
Aar

ð.c 
"âC.

'l'r r ¡

buo
bu.
bu,
bu"
bu,
L/L{ o

btl ,
Cii't o

ton

lzI
BO
97

80
I\A

61"

4
At

oô

Lrysr!-qqESteer cal-ves:
O:i.'Ls -bai.l ¡r¡ râ'[,1on ìreac]."*. *",r
0a'1, s -'¡¡Ìreat ¡at i on head

ffo,:,1 o T' ìr n cr q hôD ñ

f 'trrril-â I Pnn¡n'.ri¡.¡va.'. l/-! u(¡r !vr J. v\.t -LtJ:i

Inve stnent capital c1o1,
Opclating capÍtal clol"

39 i

33,&59'
I0,000
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- | r\
-11\-UL¡; JV : l- |. COnçt-nU.eOi

STI\TI.C FARI'{ PLAI'JS : OFTII'IUÌ'{ CCI'{BIltATIOllS Otr itì{T{RFnïSEsi

ïclentificatlon of the Plan

Column Ì'iumbet

fü_oil i.ç-i_Qqåqs_ I
\,,ilt C¡L-[
Oat s
BarJey
Ì¡Iax
Rapc-s e erl
SunÍ'-Loi',rers
Fie.l-d Peas
Nfe:.ldor,¡ Fescue
Titiio'i,hy

Ç¡:q¿ ..!g¿qq
l,Iircat, oD cluoia
l{ncia-i:, flo quota
O¿lì"s, o0 qnota
0a'i,s u sp qu.ota
Ca-i;s, ño quota
Ba;:iey, o0 quota
Ballcy, sÞ" quota
Barlicy¡ Ðo qlìota
Titnotìry
Mea.doi¡ Fescue
lf.rrrLtaJ

Livestock*SteõF 
cãl-ves:

Oo.''us-barley ration
Oe-t s --v¡heat ¡at ion

ï'or.,'i o.¡-, h ncrq

gåpllgl sorl.oÌ/].nß
Investment capltal
Opelating capÍtaL

J^hþ \
)JVLL e u@I@

1ì Á ^n^ç 4P r tj'rJ 1 \Jvu

a ç.9.4

Ân?
Ç Â-7^

'"1^'F \ 'l'

oan '' l q nô,ôvattø ,¡t,¿v tvvv

(l An

,64ó

1 At'>

{)í
ÕU

t Ê,Ê{oatrvv¿
1 û/A
J-, t'r (J

iÕi)

69

9 
"!.'/

, \) -Lv
f\naigvvv

TO FIX¡]D RESOU}ìCES :j|20 o 5cB

ACTIV ]TIES UJ{IT

Lic u

âC,
âCr
âCr
âCr
ac,
2r\

âCr

hrr
-ilu,

bu"
ì.rr r

ul-t ø
'l-r r

bu,
ctr/t.
¡r, r l-

ton

ls0
91/

o^(J\J

ÕU
ç:. A

64

tì.1

heacl
heacl

head

I¿ \JI E

cloI"

39

1

jVumbe¡:

5 e0oo
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TABLE IV:I (continued)

STATIC FAnì4 PLAIiS : OPTIilUrl'f CC)i{BIi'lATIOl'.iS Oit EltTlliìPtIsES

Iclentificat.lon of the plan

Column Nunber

q AÃ

RtrTUÌìl'iS T0 FIXED RESOUIìCES I 1,;22,699

ACT]V]TIES U}JIT
Çr'q_p Âcreaqes:
-1----

ff lleA'r,
fl.r -1- '-ìJcT U J

Barley
Fla;x
Iìapes e ed
Sunflor,¡e¡s
Field Peas
I{eacìol Fescue
Timothy

grr_912 ru_qg
t'lrireat r o[ quotal,ttrcat, ho qu.ota
O:rts ¡ ofl quota
Oa.ts, sp quota
Ca-ts¡ [o quota
tsarley, or quota
Balley, sp" quota
l3elJ_cy r i1o o-uoia
Tirnothy
J'Íeadoit Fescue
liay

î,iv"est ock
Stee¡ calves:

0â'¡5 -barley railon
Oats-'whea.t ration

Feeder hogs

C t" pi taI P,c-rr oi'¡:'-na
Invesinent capital
Operating capi_tal

\Tn he ¡"1 oi¡
nnn¡l ¡r n''l- i ^-,¡J¡ VU qV U ¿ VIT

tv\Jv

OLê

âC"
âC"

nn

acn
äC"
ac"
âC.

bu,
bu,
bu,
bu,
bu.
bu,
blt.

nr.¡*
nl,rf

torr

1 'ì.r7

93
27
,Q^

2 ,q'Ê,o4rvvJ

I,004
U/\l hJVL6Q

'2AH

150
10?

Êrl

80
5rt
64

? Apop rvv¿
¿ , UUrJ

'l rìFl^-L,\J r V
I r\i:Ê.

Qrl
C.A

iread
heacl

heacì

d o1,

qn
vv

-r U!,

'/\¡ lUvtvvJ
lB 

^^eI / ,ÕVO l-0 s000



TIiBLE IV :1 (continued )

STÀTIC FAnì4 PLa,ìJ,5 : 0FTfÌ,iL,ivI CCNiBIIüATICI'i9 0F ;iìiT il: lJ:lE:j

Idelrtification of the Plan

Colunn ì'lumbe.::

Pl-an Nunber

RIi; UJìI'JS TO FIXED RJISOUNCES

ACTIV]T]ES 1TVIT
l- I, ar.l /. n f.ofr crâ q ".

i,,tre:¡l I
Oll'u 5
Hai i, r 51;-

FIa.:c
J-l::¡'¡ l,q o â î]

Sunfloi'¡ers
Fle.ici Peas
Nie¿idol"¡ Fescue
rfì-i. . ^i-1¡'trl-L¡JilJ i.JJ.,LJ

Cro.p Sal-es'--::**
lJiica'c o oÐ quota
l^ûre¿it, ño quo'ta
ñ--{- c A'ñ r'rrnl¿vuuL), v¡r Yqv
Cat-,s, sp quota
r\^ J- ^ ^.. ^iavci.uÐ, ltu guu
tsa::ley ¡ ofl quota
Ê,¡ ¡ì oir q "ñ nl r ntg!e{¡ rvJ ,l etv O Ljsv uq

Tì.;, r,-ì ¡r¡ 1^ ^UOta!(-L¿rvJ t ¡rv y

Tintoth¡'
Nieadoir Fescue
rlcJ

Lives'i;ock
-.-.-îr¡¿--l--r.__.bteel: caj-v es :

Oats-barley ration
Oats-i{heat ration

ft'ôÕrl arÞ h a\ô q¡¡v0v

C aeL!{ Bo-rro!¡ j-n4

Inves'lnent capl'cal
f)nor.rii nø ê9 *': r-Ã'r
v.È.v¡.. --.ultú,^L

lüo field peas
,.*^,1,r n+ -i nn
I/J. rJLrL¿U t¿.|l,

O^7-

LJ \J

ca\

CA

tv I v

3M

Ãñ^

Ã?^

lJo rnead ot^¡
1¿..1 nr l a

I5U
qt

,qn

LÊ.F q
¡J re! r

E.A17

l_0

âC*
âCr
ãCu
9t¡
>î

2î
ãC"

Ïrr r

lrl r
h¡r
Ìrr r
"Du 

"hlr
'!rr r

lrr r

ct/t,
¡t. r'{_

4 a.n
U \J¡I

q/

4

head
head

head

cloI 
"

,'--,.ìr:nì- i,r¡
lia vuqu v ¡vr¡

il20,909

10,000 1.0 1oo0



TJTBLE IV:1 (conrinued )

STÀTIC FAiìt{ PLANS : OPTri,lt,i,f ccì{tsINATIOi,is otr ¡jN,IlRrnISE,S

ldent:'-fication of the pl-an

Columt Ìüuinber 1l_

RITUiìiVS TO FT](ED RESOU}ìCES 1j;21 , 586

ACT]VÏT]ES UJVIT
clS_u 4sÄ9aêe!.:

lr,'hcat
Oa'i;s
Bari_ey
T¡l - -.-I'J.O.J-
.Ha.pcs c ed.
[junf]-o'r¡e¡ s
Fiel,d Peas
X{ei'r.¡]9l.¡ FescUe
Tiinothy

!"¡'çr åql-ç-g.
Lrhe:rt, on quota
'[,.hc¿rt, [o quota
ua r" s ¡ oi1 <1uota
Cs't-:s, sp quo-[a
.!at,s ¡ tro quoia
JJarj-ey r on qu.ota
Ba:.iey , sÞ, guota
BiLIJ-ey ¡ no quota
Tirnothy
!îeado'¡ Fescue
llay

L.U.g!_!.ocrk
Steer cal-ves:

Oa'rs -barley ration
Oa*u s -i¡heat rat i on

Feede¡ hogs

Ç'¿ptlat Bor¡oi¡iIrq
Ïnvestnent canJ tp't
operatinä 

"ápíËJÏ-

âC,
âC.

ac,
BC"
2Õ
ac,
4C"
âCu

h1t

"nr r

0U"

UU"
'l'r': r

bu.
r¡ r. r'l-

'l- nn

j'io sun-
floi¡ers
p::oduct ion

¿Ðu
ã,|(

i6t

2 ÂÊ,o

Jt,(J

1T^ r^^^-tr

u c; (r U _Lti
nnn¡-li1^-¡ i ^hlJ¡ vu.uv v¿v¡¡

:.?0 r83,0

q,A

ot+

õ42

^n9

'l G^
Ãz

OU

BO
q/1

^À

.) Êaa)n ,vl) J
I (oP
ùtv¿4

4,./Fi

2 -.r.ç.f/

6¿t

sil

T g \,lUJ-
'i n ôônrv Svuv

head
1^^ôårttiou

i\urnber

10 s0o0
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ThBLE IVtl (continued)

ST.\TIC FAnÌ"i PL\j,ls : OPTIÌ'il-ri'f CClilRiì{ATICiíS 0F Eì'JTEF.PIISES

Iilentificatloi: of the PIan

Columlr ltumber

Plan Nunber

ATÎ'¡l li.'ì.1 î riraì T¡T'1I.Tì F)?QnÌÌrìarrcAr!: v¡ (¡\\J I V i J-t\LitJ itjj^JUUIÌUL!)

I
Ì\l 

^ 
f lT/âqf. 

^arw 
I¡!v ¿¿

hÉ^dìr^f ì /\h ìyI vuuv v rvr¡ 
I

ôr-ra'n nrr ni- Pv j/ v¡r

on l,.rheat

"rlo ^n/4'ìtLr ,v I v

L4

\ Lla

":.rz ç^Ar¡., ¡Jv g sv v

ACTIVITïES Ui'lrT
Cl o jr Acreaees :.

\'tihea-U

BarJ-ey
FIa>r
Rapeseerl
Sunfl-ov¡ers
Fie.l-d Peas
Iieadoi'r Fescue
Timothy

Ç"fql Sa,l_e._s
\,'¡ireat ¡ o[ quota
l^,treat ¡ flo quo'ta
Oai;s r o[ quoi;a
Oa.'¡s ¡ sp quota
0a-u5, [o quO'ba
irarley s ofl quota
ì3ariey, sp. quota
B:rll_ey u llo quota
Tiiuotny
Meadorr¡ Fescue
a.dJ

Llvesiock
Stee¡' cal.v es :

Cats-barley ration head
Oats-i,¡heat rati on head

T1o a,'l r, r, 1¡ n..¡ q

Capital Bor¡ot,¡ina
Invesimen'c capltal
O*oerating caÞital

r¡n
âCr
âC.
qô

8Cr
tñ

BCn
4C"
ac,

hìl

r\ìl

hlì

Ïrr r

J rr

bu,
h11

nr.r *
nr,¡*

ton

I50

107
ÕU

a gvvJ

a tvu-¡

I n?n
A ft11
=gt_LJ-

o+

ç.7,^

/t l-

CU

(JTJ

\)+
a+

Dr/

^/l

head

clol "
l0,coo
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m¡,ntn l\r 1 | ,\-1.$,:r!¡ rv :I t contlnueÕJ

STATIC FAnl'f PI'AIIS : QPTIiUi,'l'f CCMBIìV,\TIOtiTS OF E1{TE}ìFjìIsjES

Iclenti-ficat.-Lon of the pl_an

Column I'iumber

Plair liunber qoh

RbTUNJ'{S TO FTXED RESOU}ìCES 'i:21 Aî7Ð
\|',tL?'IH

,t!oD 2.c./:
r¡¡J !! , U \J \,)

ACTIVITIES iNIT
Sfgl2 Acre*.ses ¡:

I'Vlt cili;
Oe'r,s
Bariey
Ìrl.ax
Rapeseed
SuníIo'¡ers
Field Peas
jvleacì or,¡ tr'escue
Tirnothy

Q_¡pf Sales
I,,treat ¡ o[ quota
\',Jheat ¡ ilo quoi;a
Oars ¡ o0 cluota
Oat,s u sp qu.ota
Câ'ús, to quota
Bar,l e;r, ort quota
Ba}iey, Sp, quota
Bar'ley ? rlo qr_iota
llino''chy
lvieadov Fescue
TJ-^ r,r 1c1J

Jr.{Y.gå!-qgESteer cal-ves:
Ce.ts-barley ration
Oa'c s -'r,¡heat ¡at i on

Feeder hogs

Ç¿p¡,_'ç.gl BorT oi"¡infl
Investnren'c capital
Operating capital

,/ XXU

âCu
âCo
âC.
âC"
on

ac,
A t'\

âC"
ãCu

bìt,
bu"
bu,
bu,
bu"
bu,
bu"
bu,

n r.r l-
nr' r {-

ton

ñn¡:rr nrrn*aYqvwu
on oats

'/R
rjv

40
80

e .a,ao

7 eB43

A^9

'//4

/ì'^^- ¡r. ^l¡\./iJçl: L_' i,.i U U <:

on barle;r

ryt)aL)

46

,a.aì

'/7 
^

CU

AU
qA

64

o/l'L]\J
AA

h./L

heacl

rl(jéLt

.l ^'lLl \_/ -L o
l^ 

^.\^+v t v\JL./ i0 ,000
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T/rBLE fV :1 (continueci )

STATIC FARIüI PtqNS: OP1'II'iUM CCI'IBINATI0líS 0F illJTEiì.FRISES

Identification of the Plan

Column Number

Plan Nunber

Rii,TUiìi'iS T0 FIXED RESOUÌìCES '' Ç7 9a^
\¡ pv I pvv

Open quota
on all cereai

\Tn hprr

L7 ie

,\CTIVITÏES
e r.nr.l A ¡ r'a¡ r.ê q .-

\,rihea-b
Oats
Ba r'1ey
F].ax
Rapeseed
SunfIo'¡¡ers
i?ield Peas
Nleadoi,ø Fescue
Tinroihy

Sales
1,,Iireat ¡ oD quota
I{heat ¡ Do quota
Oa.ts å or'L quota
Oa.ts ¡ sp cluota
Oats, ilo o_uota
Ba:'ie1', of, ciuota
tsar-l-cy, sÞ " quota
BalJ-cy, flo quota
Tirno'ì:iry
i!{eaoow Fescue
Ì{ay

I,ivest, ock- S tãer cal-v es :
Oats-bar'Iey ration
Oat s --v¡ireat rat i on

Ilp¡.r'l aþ h ncrq.

llani J-:r'l Þ.n¡r'n::,:ir--- -'-* .:-^ - :jJ]!-ß
Investmen'c capital
Operating capital

U]{IT

t(1

t1 Õ

âC.
âC"
t\ñ

A'\

ac"
âCu

bu"
hrr.
Ìrr ¡
l-\ì ì
]t r

tsìì ì
hìt

^1.r{-

c1,/t 
"ton

head
head

head

d.o1.
cloI,

a7^
A t:,

AA

vgv4v

r9-¿v

')"¿U

'I ?l 7.tr Â,
'¡rtu! ? vvv

IÐU
-aZ

()U
tr.4

ç'7

64

il u'-v ¿

10,000 i0 r000
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T^I,3LI IV : I (contlnued )

ST]\TJC FARì'Í PI,A}IS : OFTIIiU]'I CCI.{BÏìí.{T]Ci{S OF f]iTT.ERF']ìISES

ïdentificatlon of the Plan T n.nrr nrrv,nlr
-!Lrrf\{ ¡/s^ v!¡ #

n^ nnn'iJ-=l
ì-r ,* r' ¡ nr"r i :¡ nu \/4 ¿ v! / J¡ri;

Lancl prLlfcnilSe
no beriey

Columlr iüumber

PIan ì'iuirl¡er

T0 FIXED RrlSOiJÌìCES

ACTIVITTES
Cr o:t .Acrea {ês ;'

i,the¿lt
0a'¡s
Eariey
FIax
Rapeseed
Sunflo-r¡e¡s
Field Feas
Mer-rd orv Fescue
Tiirrothy

Crgll Sql.gg
i',¡heat, o[ quo-';a
'!,iheat, Êo quota
CIats u o[ quota
Oa.ts, sp quota
Catsu ilo quota
Barley, oo quoia
Ba:'Iey, s¡l" quota
B:rlley, ho quote
Tiiuothy
Meado'ø Fescue
I{ay

L:Lvestock- S'tee,r cel-..¡ es :

Oe.'us -bar'Iey rat ion
Oa-L s --v¡hea-'¡ rat i on

Feecler hogs

ç-?.jljjaf Borr oi'¡inß
Inves'i,nent capltal
Operating capital

'l¡ o:¿ d

head

head.

cl.oI 
"

¡ri 'ia I P^
| -" I av

TnlîT'

t1 r.

acu
âCu
ac"
aco
ac"
âC"
4C"
âC"

h1ì

lrr r
ntì
lrr ¡

u\.{o
hrr
f\r I

¡:. r 'l-

ar,r'l-
'{-nn

| 4'/

-l rlc)

8t
AI

ç AO,a,N zvrv

I ôA?
A È/ÞZ
"¡gr9u

q t'2t

,.t,,'26 
ot;25

2-25
161

7?,O

7 aa4v rtJrv

J tv\JV
r 1J I v

l,Þc

=,7^ l.í/ 1,.
vg J 

f 
' 

I

-ì r\ nrìn&V rvvv

120
80
YO

;: -t o aQ7'iLr r4¿L'

1 
^AO
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TABLE fV : I (continueci )

STATIC FAnl,{ PLltüS : 0P1'IÌ''{UI1 CCì,4BI}TATIOIíS OI¡ E}ITi]RPÎIÉES

Identificatlon of the Plan

Coiunm lriumber

I,a.nCl.

nc ba
no ha

.lpurcnase 
I

¡'l ar¡ ir +v./ 
|y serrl_n8i
I

ï,and F urchase
no livesr;ocl¿

Plan. Nunber

RETUiìi'iS TO FÏXED RJISOU}ìCES

i\CTIVTTIES
Qlqp- licirç¿lq.gq:

l'vires.-b
'L-,,O. U Ð

Barie¡'
tr'Iax
Iìapese ed
Suníl-owers
Fie]-d Peas
Lieacìo,.¡ Fescue
Timo'chy

Øj.qp :T3Iq8.
\irheat, oD quota
1^Ine at ] u.o quota
Oars¡ o[ qr-iota
O¡'t,S, 5P c1t-tOta
Oa--bs, flo quota
Bai:ì-e;', oil quota
Bl;'1cy, sp " quota
BillJ-cy a Do quota
Titno'thy
!ïea.dor.+ Fescue
Hay

!i::e-$æsEStee¡ cal.ves:
Cats-barley ration
Oat¿ s -i+heat rat i on

1lonr] ôþ h 
^4y 

q
¡¡v5e

Êçni -ir'ì Þn¡r.¡,L/d iJ-r: L(i--L pUr'-'U'IIl-l4

Ïnv g5'r,nen'r, caplial
C'ln¡¡¡p.i-í rro ¡.ç¡ nr'ì-olV.LJ':;a e UILlS \-c!-U.LUéI

T1\TTrn
L,/I! .I I

9f\
qÕ

qõ

âC"
fl ,^
20
,f (\

9,î

(lÇ ¿

lîì ì

Jrr r
'1rr r

nìì
1^l l

nìt

t¡t.t'Í
a¡.¡ *

ton

head.
l^ ^^ Ãr

l.lt:'aLl

dol.

1?t

t21
BT
97

o cry?¿rJ.V

'/ /t r\

21 Â

3000

i a'/

4 u7:6'l
31?-94

'? ?,l \

-L64
1ç'2,

L2?t
B2
9E

,428
,a6-/

2/' a\

.a I

7_Å /'

raÊ

4
/¡

I

4L

ì^

''/^ U,\5
\¡/!v 9 Jvv

4 "994



T/iBLE IV::I (continued )

ST¿TÏC TANI,Í PI,.AIJS: E}ITERIiìI[JEíi

Ideniifica'cion of 'che Plan Lanrl purchase
no l-ivest ock
operr quotas

I¿ncl Purcitâse
ad.ditionaj-
r'ali labor"

Colurnn üunber

Plan ì,rliitbei:

10 FIXED RtrSOUÌìCES

ACTIV]TTES
.1¡ 

^¡r 
Â r, rr¡o +a ¡u1-U u l:u j'U¡tijCS i

Ir.,ilf e¿,i,U

Ða'cs
Bariey
Flax
Iìapeseed
Sunfl-owers
Fie.l-d Peas
luieador,¡ Fescue
Tinothy

S¡'l o cr

l,,Jheat, oD quota
hheat, Do quota
Ûats g oD quota
Or¡.ts, sp quota
Oa-bs, fio quota
Barley, oî quota
Bar'ì-cy, sp " quota
Bai'ley u flo quota
Titno'cÌry
jvTeado''¡ Fescue
FIaY

¿,ir/_gËf oqE
Steer cel-ves:

Cats-bar,ley ration
Oa'c s -"u¡heat rat ion

Feeder hogs

Çg"pj.Lel Bor¡' qr,¡ing
Jnvcst¡rent capltal
Operating capital

1r no rl

r^^¡-lrrçau

d^l

Lt V-L o

?,3 24

IIIVr-T

âCn
,a'

'latân
âC"
âCu
âC"

Ì'¡r r

hlr
l¡r r

hìì

ulJ "''l.rr r

hîl

Ïrr r
nr. r -!
nt.¡1-

ton

,':.2cl \ n Atrr4J rLt-t

270

r g ¿vrJ

8,611-

343
YÕ

7,q 1 !'\r7vv t+V r

5,I00

\' | 11.t7

,9?
t r.¡ ¡J ¡J

2?r0
76

i-?;9
123

L27:
B2
9B

AAÊ.
1'; iJv

,uo í

1 Altf.'-L tv'=Vrl Çç1I t ptr¿

98

163
BI

L2-2
A9
otì

4
4

lt qg¿.
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TABLE IV::l ( continueo )

sTl\TIC F iìì'1 PL{}is: OFTI}îUÌ'Í Ccl,lBI}iATIOlis 0F ENTERFTiISES

Iclentification of the Plan

Colurmr ìüunber

l..iI Lend purc i-:1se.i
j acÌ,C . f¿ril l.r bofi s"r" i
i ?.^¡ * rq nn^ fr-!oi'"= il-¡11!!_l

ACTIVITIES
Qio-¿ Ssgg-q.Egg.:

i',,hca'u
ô.¡ J- ,-

Tlr t''i .:¡ipv+ -t-vJ

Fiax
Ra rcc.s e cd.
Sunfl orr'ers
Fi-el-C .Ðeas
ìvieaiìoi¡ Fescue
Tiinothy

C¡'oi: Sales_:"---
lVireat r oll quo-ba
l,lnear;, oo quota
Oais ¡ oo qnota
0a.'1,s, sp clitota
Ca''i:sr 0o quota
Bar'-iey, oil cluota
Barlcy¡ sÞ" quota
Bai'ley, [o quota
limo''cny
jvieadoirt Fescue
T.J ^ r,LrcLJ

I-,ivest, ock
Stee;' cal-v es :

Cats-bar1.e¡t ration
Oats*i¡hea'i tation

Feede¡ hogs

kpfjlql Bcr¡o_r:¡inE
rnvestneut capital
Operatirrg capital

TN'I T qì

Ðt1

&Cn
Afa

tî
9^

ãC"
âC"

lrr r
''!ri r

t/L{ o

hlr
?rr ¡

hlr

^ìì
bu"

^r,¡ 
J,-

nr.rJ-

fnn

heacl

head

s:ì i /r.h

:ìr ?,o. Â] o\¡,Pv rvrw

5OU

-j-17
!IU

l'/ 
^

AOeg-:PU

^1/ 
QgVta

510

I l7'nL tLVV
?, 2.L/,.

17 /l
t'i

LZo
82
9B

4
4

zt.4u.ia-
ç.A

vv g vþv
lÃ 

^ôn4v t VVV

Plan lüunber

TO IIIXED RESOUNCES
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Progran Ì,Ìo, & Identlf" Ni"1 ,R¡s'i n rl7ì/l(/-r?ilrr

Vo¡n nf Þ'lnn Year 1 Ya:: r. 2 Year õ Year 4 Year 5

ACTIVITIES
-Ç¡ep_a.; Acres in:

'trlì-' ^ ^ {-Itrl,Jcr v

^^r- -\./ d. L, ò
Barl.e¡'
I'I(1¿
J.r(1PrrùvriLl
Sunflowers
i{eadolv fescue
qì.' - ^1- [-,.l rlllu \,1¡JHlÕl^ Pê'ìq

Srl,oq"
l.trea'b, oñ qta, (bu, )
Iïheat ¡ ilo clta" (bu, )
Ca-ts , ofl qta " (bu, )
O¿its , sp qta . (bu 

" )Oat,s, [o qta" (bu" )
Bar1ey , on q'ba . (b'u, )
Bar:ley, sÞ c.ta"(bu, )
Barley,no qta " (bu. )
Tiinothy
M" fescue
lIaY

Li-r¡ esì: ock

f -.-.L \
\ç\'v u ô ./
(cr.¡t" )

y'4- ^¡ \\ v\Jrrl

Stee¡ calves : (1-l eacl )
Oets-barley ration
Oats-r'iÌleat ration

Feeder hogs : (head )
T e*¡Ä I' nr,rri c i.l-lOtf :

T,¡nr-'ì nrtt'chr sgfl!ç/ rf\4

LancL rentecl

Þr¡rl,j taìÌq¿l¡J-L ViLì\u

Arr;'lllq -l a¡¡non cr,ôq .
vJrì/v¡¡vvv.

Farn fixed anC ho¡ne
S,T. c¡edit repaid
L,T. cledit repaid.

o ?786 13 u 908

30 LLt¿

15,630
0,ooo

I hlt

6
'ì 

^'l¿U¿

'Ê,rl

UT

tcu

1 
^1 

n4 gVlV

¿- 2¿_L

1Ã^

.Q^

tri^

qA

a aao
2 s654

?Ão

ÕIU

trÈ/UI

'l 
^n
OI

,r).rì

_4.^

UI

4/l

8,889
2 3654

11 2

ç t.Q^

IÐU

lo
Ê^

,vvv

tvv-i

7ÃA
, ç'7APrPtv

56

IÐU
26
ôa
OI
Aô

u-¡

2 RÂq

2^^

Aln
2 APA

t\^
BO
AAv-

l0 ,9131 
^ÞÐa , v!;J

DISCOUIiTED ILET
RETUiì}]S

I

fr4r-
I
i

zs,zsl les,res lzn ,on,

-L!,, , -L-JI

A. 
"2.F,

L:ó ,364 ,ïss jro,res
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TABLE ÎY zZ "2

FIVE YEAR PRODIiCTION PjÌOGRAM : 0P1' IþltIrU FAFI'4 OF.GA¡jIZÊTIO]'J

,t,- Ti an + 'l f
+! v¡¡ w*4 o M.2 Renting of }and

Year of Plan

ACTIV]TIi],S
flrnne,: Aero.c invr v YYr ¿àvr vv

\,Jheat
Vcl l.r b
Tìn r l orr
T¡l ^..
ïlnrracoaÄ¡Lq¡TVUVVv

Sunfl-owers
j'feadorv fescue
Tinothr¡
Fieicr ?ea s

'<1 I^C c\J9¿\JJ.

r"',lneat r ofl qta " (bu" )
htreat, Ðo qia" (bu" )
0a ¡s , o0 clta " (brt" )
Oa'',s , SÞ qta . (bu, )
Oats r Do qta" (bu" )
Barley , ot1 qta . (Uu " ¡Barley, sÞ qta{bu, )
Berley,no qta. (bu, )
Timothy
l'4, fescue
ITqi¡

Liv e¡t ocJ<
S'ceer calves : (ìread )
Cais-barley ration
Oa''c s -r.,'heat ¡'ation

Feed.e:: hogs : (head )

J,Ang_é_c_cr uJ E iLion :
T,an,i nrtrch" seo
Land renteci

RFfiUril{S

Annual expetlses:
Faln fixed anC home
S. T, crecli'u repaid
i,"T, creclit reÐaid.

DTSCOiJiiTED }IET
RRTIìRIT.C

I

Yea¡ 2 lYear 3
I

Year 4 VÕâ¡ Êr

4
4

I

Year I

Ç7'n'
I

l-OU
1r)7-

1e7
op.

9.U

d.eR
ñ^7

9 v" '

4ô

$ 600

7A A

97

'/'/ P.

IC
lqA
1q2

1 Q'>
op.

c'l
L'I

,il ãOO-É t9 J r
l_ ñ11 (\t* 5 " *-

'1 tA

-l r"aì-lÅgvvÀ
tì i ?q,v t4l v

2:2?
-a1t

i0B
119

1I9
\J1

79

/.!. ?.aP
vt 2 Ja-

UVV

1 
^È/A4 tv t I

rJ 9Wv=

7ZQ9VU)

81

ç21

i06
l'io

ì1Cl
IIJ

cì q

ocry
, ^Jv 

I

a?ng¿av.

szI

'i nÂaì¿9vvv

^ '\'/

Lgt!

qJI
1^A

1^A!vz

Õô

69

r/ a.?.
/ 7,n,3't I I

O'l alqJ IIJ
1 

^O1I t9þ-L

29L

Atr! rl 77rrurrVV

1-
¿v t vuv

I o u000

4 7
7

( rq,rl \

(ion)
7AQ

9¿"

zqs

õ8 eL7 1.. 582 7q onoVV'j¿VJ

255 lsB

io ,9L3
8,614

l0å786 I l3,9oB -r 6 1l_i
!v 14 

je

A Z^1/
=' ,vv r

1,A, AOôLv 3v¿V ?,3 1796 Ð2 nn-lsr t vv! 14 ,506 v r¿vv
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TABLE IV:3 "3
FïVE YTIAR PRODüCTION Pfi OGRAI'i : OPI Il'itll\1 FARILI 0lìGAllIZ;',TI0l.l

Prograrn Ï'io , & Id en'ü1f , N'i.3a Purchase of land (l-O-year repa.yment)

Year of Plan

ACT]VI1'T:S
-Crg.La.; Acres j.n:

tr'/heat
Oat s
BarJ. ey
T.ì I ^ ..l -.Lcl^

Rape s eed
Sunflowers
Meaciorv .roe s cu e
Tirrrothy
trie]-d Peas

Saies:
l,,r'heat a o[ qta " (bu" )
\,,treat, ilo qte. (bu" )
Oats , o0 c1'Ì:a " (bu, )
Oa'cs , sÞ qta . (bu, )
Oais r flo q,ta. (bu, )
Barley,on qta" (Uu" ¡
Barlcy, sÞ qta.(bu. )
Ênr,l ârr F^J.ju¡ -LvJ 3 ¿¡v
rli nrntlrrrr 4¡¡rv vr¡J

M" fescue
Iiay

Live$ocic

qta" (bu 
" )(ci,¡t, )

(ci+t" )
(t on)

St,eel cal-ves: (head)
Oats-barl ev ration
Oats-r.,'heat ration

Feeder hogs : (head )
T nnâ A nr'rri <r'i'ì-i6¡ "

T,nnrì nrrrr'!rF sed!s ar\¿

Land rentecl

RE:IUFÌJ\J,S

Year I lvuu" ? lvuu" 3 Year 4 Year 5

aÇa

T6
L46

1 22.

.a.'l

"f ,\i9 t

À /\'7a\'E , \J!-lV

I A'/

L e463
5,894

zÁ1

'/'/x
1a

L+6

1Aç

$vv¡
r'ì2O

3v,Jr

| ^'/

L s463q ,cq¿

c+I
93

22^
¿,8

ii0
lr9
tt9

79

4 2Ê]
/\ V /\'/

4BG

I I rlã¿ grvv
z ÇAA

30
13r
LzL

L?L
97

Êr\

t v.a.1

?99

'z¡l'^
t \-,vv

,749

ÇQ^

IUO
l'r Ê,

l'tA

C)] '1

t JLL

I n90L rVQrç 
^aA

72 ñCqvi¿ ¡ìv J v

l,- 1-^
¿v , vu'v
-ì 

^ 
À1t1,¿\J , VVV

3,469

ú,

4
4

t
Á

x'/
C'.1.'L

80BB

Annua
Farul
e¡n
L"T"

âaF 11ê' l'.ì <ì ô q "

fixed anc home
nr.a4i* r',an¡ìrlv¡vuÁu¿v¿vs+u
n r.arì 'í 4- r.onp 'Í r'ì

ôìô
VV , vIv

1õP
ULrhlVV

I h | /t I¿u g !--¿
17A q

ã tâC'aâTv¿

D]SC OiJi TED I\IET
RETiJiì}IS

38-eie lz,ø-ztzvvgrLr' | vvt¡¿i

10 ,913ry cìcr?t ,¿ J ¿9

3 s469

lo ,?86 I lz- ,9oB

31469 | 3?469

ItJ c UU-jtn LLI ? ooÂ
Hg¿!v
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lABLtr fV:õ,4
FivE YEAR P|{ODUCTIOì'] PROGru\M: OPIIt,itnl FAPù{ 0RGA}1IZ¡.TI0Ì'I

Prn o'¡e.'¡r Ìtrï 7'l¡ Purchase of lancl (1¡ yr, repe.ynient)

Yc¡ n nf Þl zn¿ Isl¡ Yea¡ I V,a;i:. 7 i Vca1 lr /1IçUIUI.=J.LI Year 5Year 2

ÂCTIVITII:'S
Crop,s: Acres in:

IrIl-' ^ À +!t¡t¡Jdu
\,,C1 IJ ò

BarJ.ey
Ffax
Rapeseed
Sunflowers
l,[eadorv fescue
Tirnothy

,q¡1€ICl I'eaS
Sales:
Irheat ¡ o0 qta " (bu, )
hÌreat ¡ flo q'ca, (bu" )
ûa'c s , ofl qta " (bu, )
Oa'rs u sp q'úa. (bu" )
Oats, flo qta. (bu" )
Barley,on qta. (bu, ¡
Ba;'iey , sÞ qta.(bu 

" )Barley,no qta, (bu. )Tirnothy (ci.rt" )
M. Íescue (o,it. )liay (t on)

Liv est ock
S'bee¡ calves : (heaci )

0ats -barley raiiotL
Oa'l; s -l..rheat ration

F eeder hogs : (head )

Land Acc;uisition:
T,enc'i nur"cl.r¡ s€cl
Land reniecr

RETURi{S

Annual expenses:
Far¡:t fixed anC home
S"T, credit repaid
L"T" eredit reoaid

DISCOUI,TED }IEÎ
RETUIìNS

| ", ,or, 1..

20

c)or .]O uoc

17 c)^.Q¿9 g /VV

'/ '/Lì h
t¿ 

1P¿v

+̂
A

aÇry
QA

1AA
199

1AA
ar7

7nq
,vr v

^la9 v+v

Ç^^

1 A9^¿ t=pv

,,4 t\

a2.

9A Ê,

227
2^

1Ae

L22

19ç

8]-

,')(c
,ol8

221
ãq

'i /l'/.
flô

95

1_ tãA
2, O11v rrLL

4/l H

ì n2q
2 Â,7Ê.!rvtv

-)¿)r
.a.at

e22
lr/

111
II¿

llo

'llo
LLJ

.A 9c.'.1.-r , dvv

3,934

Àry7

I 1lr1-

eç1
Ãq

'ì ñ?
'rlA

IIV

L 2qA
7 01 lv .t ¿LL

I n2A
E ANA

Q^'

7ç rìC qL,!,vJv

l5 ,630
l0,000

'/'/L-rh,J g;rJV

4
À

9^^

1 a.2.ñ

7A^

29

l\ t1!.1

-1 D
p 1vL,
Ç 

'Oã
p r4¿a

-t o AA?.!J,VV\/
--
¿v g9v-

A 1n^
l,¡¡ v
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TABLE IV:3 ,5

FIVE YTiAR PnOÐiiCTIOÌf PIOGIì-{I{: OPIII'lU}1 FAR}{ ORGA¡II:4ATIOII

Progran IIo" ¿. Identlf " Purchase and renting of lanC

Year of Plan Yea¡ I I

Year ?, lYear 3
I

Year 4 VôâYI Ê'
v

ACTÏVÏTT,::-S
Crq¿Q.; .il,cres in:

!'iheat
ft^+ ^
Barley
!'l-ax
Rapeseed
Sunf l_owers
Meacl.orv fescue
?irnothy
lrie l-d Peas

\1 i ¿rc .
vL4¿(/J.

I',,trea1:, ofl q'ba" (bu" )'lirhe¿i'b r to c.1ta" (bu_ )
ûa.'cs, ol1 q'ta" (bu")
Oats, sp qte. (bu")
0a'ûs r flo q'te" (nu" ¡
B:'-r'.r-ef , ou qta " (bU 

" )Bi::;-ey , SÞ c-ta"(bu. )Earley , no qta " ('ou . )

j-,600

^ 
enz

u-j"--
ory

1 zrl^¿gvrv
q, Pr\l

770
90

Tiinoì;hy
Ivi,, fescue
Ëf :r',;

l,ir¡ e s-c ocir

(ci.¡t 
" )(ci¡t, )

ç7^
/l

11^IIf,U
12=,

12'7,

AÇAg-rpv

,vv I

A.\

2c¡

ln olã*v ¡ v¿v

6 505617. 'l OryvgL¿l

')'/2 í^

24
137
tzI
LzL

97

8i
¿- z,Arì
',vvv
à Õ^d.

QA F.

Io,?Bô

Ã 1017v5¿Jl

'/'2 |

1 
^"/'llo

À¿J

ÀI !/

ori

na

A OrT a\
-tdtv
7 AÇQ

rìâ, o
9vv ¿

2 0177Nrrte

7.7Q

?QI

192
I tar

^¡ Dr\

:,()

,a^

7 cìA?

-l ,1 17
¿t¡v!¡

A 
^41

c.f o
86

221

1 
^'7f io

ì"t o

A Or7 /\"r rþIV
7 AçO

r e uo:,
2 047

332

4
4

S-bee¡ ca:l-ves : (heac1)
0e'cs -barley raiion
Ca'r, s -i.¡heat rati_on

¡¡eeder hogs: (head )
T.¡nrì ônr,rri ci.i-lOn :=*-:1-:-_i:Yil_::¿ 

v I :_
Land purcirased
Land renieci

RETUlii,iS tlr6 i.t
ÊLì-lôì'l cì ¿) <ì "vrr vvr¡uvu ô

fixecl and holxe
atn,l -i Jr v.¡*¡.1 Jv¿úL{_LU TYUC..LLI
nr"ar'li* 'na¡aiÄ¿ v.ÈruÁu

055 ?Ã 4c¿8 31 9',77

-ì Ã 
^t'.t\rV g VUW

ln ôôn4v t vvv
7'lO?
çlLJl

3B
l)'n'n1 lç |

4 ¡¡¡rlver¿

I'q i.,m

er¡
Trn
IJe -i- ø

DTSCOT]Ì.:TED ]']ET
RETiJRIiS

I3 ,9oB | 15 ,141

3,L97 i 3ç)Lg7
-l A 9Ã^4v tavv

97 
^qAsv rvve 18,831 lr3,179 v , !vL.,
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FIV}] Y]ùAN PF.ODUCTIO}I

TABLE fV:3'6

PF.OGR{I{: OPIIþÍ$1 FARÌ'i OF.GA}TIZ.I_'TIOit]

Program llo. e Identlf' M"4a No S.T" caPiia'l borrot';ed'

^ 
nrn-f\r-rî'T-i-s,ftvf,J Y L++'-"

!fepA.; Acres in:
\'Jheat
Oat s
B:lrIey
I¡Ìax
RaPeseed
Sunflowers
l.{eadotv fescue
'j'r rnoEny
'1.1'í a i rl Poa q

{çìac"vu!\rr.

\',heat , oil qta'" (P"" ì
\'',rÌlea'¿ , ilo clta ' \-oll" ¿

Ûats, oil qte" (flu")
Oats , uP q'úa . (bu " )
Oats, "õ 

qtu. (bu')
Bar'léY , ou 

-q'[a 
' lP" " ì

BarleY , sP q.t¿'4 bu " ¿

RarteY,no- qta 
1 
(bY" ìTiirrotirY (cwx " )

M. f esôue (ci+t " )
Ilay (t on)

T .'í r¡ o c-i-. n c"r{*ffilves:(heact)
Oats-barleY ration
Oats-r'"¡hear ration

FeeCer hogs : (heacl )

-i
Year i lYear zl_Year of Plan

Lancl Acctuisi-L:ig:
fãnt puichasecl
Lend. r'en-r,ecl

IìETUNIïS

Year 3 Vae r" A Year 5

1ñn
-l
L

106
,a.N

.4.r\

o1+

q/1

2 AnA
a 2v¿-ì

la

1 /'\A Ai I L./ u-i

64

80

ã,4

e pqa
p2vv¿

Ç 
^q/-agvvr

777
2 r43L

/a

É,4

e .a,qcÐ ¡jev J

dlvv¡

/ ¿+u

a 102p rL¿v

1nn
Y

YÕ

AA

q7A
7 ac?vtJrH

'l"lo

trr, E
h/\

AQ

" 
2.q4* r--'2 1ôÂ* tLvv

'z î72 ç)\,,, r vv

lryaIIU

1 Ãrì
2C)

| î¡)
7Q

ÕU

l^/l

¡1 'ì

7 ]raI SL'r ¿.;, ,¡ 
^Ç

I A17
=a

24 ,g2¿, I es,+or in ;'r, I ZL i-5

I - a 
^1L! 2L=L

I h t^^¡l
¿v g vvv

Annua
Fann
e rir

L" T.

expellses:
fixed anC horne
eied.l'r repaid
cred i"c ::ePaid

DISCO-I,JI,:TED ITET
RETURNS

10,9rõ Ito,?8ôI 13,906

1A Ô]I L4 ,6L7 ì 
^ 

tq,oLV gu9¿ V 9 v J-I
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TABLE IV:3"?

f¡iVE YI#'R PRODUCTI0ìr] P,1OGRAM: CFTIl'liitr{ FARii 0P.GA}\IZ.'.1I0Iü

Progran llo, & Iden'cif , M*1je i150,000 of S,T" eap" avail" over 5 yr,
Year of Plan

I

vôar'Ì1 i lvôâ'n 24Vs¡ ¿ I ¿Uq¿
I

Year e lvear 4 Year 5

JiCT]V]TT]IS
flr.rnq. Annr.c in
"!"y_--¡ ¿Àvr vv

I¡IL. ^ À +tÍrlu(i.u
/ì^r ^\/cl tr Ò
Rr n] or¡
l1-l ^-.t ro1,
Ð^-^^^^^
I rcj' l, Li r) çi u \l

Sunf l-owers
Ì/reacioiv fescue
Tirnothy
Fiel d ?ee.s

:\a | ôC .
vçL¿\/J,

ç F.p.a

c<Á

' 
JlÊO

Ð)vvJ

.) 
^ã4i

17 0A

Â r\r7

ãr\

I',trcat, o0 qia" (bu" )
l''Xrreat , ilo clta " (bu" )
Oats, oil q'ira. (bu. )
Oats , sF cita " (bu, I
Oats, Eo q'ba" (bu. )
Barlr:y , oì1 (l'ì,4 " (bu " )Baricy, sÞ qta.(bu" )
Bar'ley,no qta" (bu" )
TJ-,rio'lìry (ctvi " )M. f escue ( crvt. )Iiay (t on )

I A.cO! tvv-/
tu gvu-i

260

ìôl

Ê,,11

? Afìo
Ç AF-A

OU

I rìl ar

L 2.Á-lt

Is0
26
BI
60

,a.1 at

t llì

.)I
/o
Qr\

2 t.a.^

IÐU

OU

AAa'!

e .Q.a,o

turuv=

ñ,qo

U¿I

49

i
I,0ô0

1AA

72
Aa".*r
.ub

ì - a-.^.tÐ , oi',u
22 3405

BO
6¿t

80
1Àþ4i

Lj-v_qj; i_qgrc
S'cecr' cal¡.res : (neacì )

0e. cs *bar.J_ey i'arion
0a.t s -1,'neat Íå:'¿1ott

Feecie¡ hogs : (head )

-'rt"llt1 Acciu j-sii;ion:
:ji:_
Lancl nrIrr.'n> crr:rl

_t_E¿ vrr-r,vs

renieclLand

RtrTUnì'lS

Annlln-l .al¡nr¡rrq,ôq .

Farra fixed and horne
S r'l n r. oâ 'i t ronp i r'lvøLa v¿vuÀu rvrJLrJu

T. T o r.arl i'{- r"orrcì i 11!oÀd vÁvL(¿v ¿vj/s¿s

DISC OIJÌ.ÎED ÌVET
RiìTUiì}]S

717

lÃ^

zs,zss I rt rcsl z+ o97 9t 2aì'ì /, q^

I

ln o'lz.¿v g Jlv

1 
^9A¿ tVP!

10 r786 le oô,a.Iv 3 JVv

L3 ,364 L4 ,399 L0,lB9 lf. Aicj



FTVil Y]üI]ì PRODUCTTOIü

11t+
TABT,II ïV:3 "B

P,qOGF*{IU : OFT IÌvlu-xl FA,Þ,rr,i ORGAÀifZATIOl,i

Progranl 2- Trl¿n*i fv4¿ V¿I ø Ð Jncrease in an:rual í,ixed ccs,rs
Year of pÌan

!v"u, i Yo¡ r' q
v

-ô,CTTVf TI;r.S
flr^n^." An*^^ 'wL \, ll.b- , .¡\ u r.e s f.n :

\'v'heac
vc1 Lr l)
lì:; n I ^.'
F'Iax
ìl^^^^^^raLü.I/riùlJ(j(1

Su¡rf l-ov¡ers
jr(eadolv fescue
?imoth,¡

c^
ri-'^l^U^^â

Sa |^c-vsJ-\/U.

+fg-Aqs.Utç_lti on :
Land pu.rchãsêã
Land renieci

lÌî¡-nÌr'ñr.-.ì
i115.L ui.'t.L\JJ

Annual
Farm
ern
L" T"

DISCOUI.íTED NET
RETUiì}iS

ê'f nâÌ'ìqôc.' v¡^rrv¡¡vvu.

fixed anC holne
credj-t repaid
credit repaicl

OUOU
64

| È\l l

I4
ì /ìn/
-LL/ i

_Qrl

ICU
ÇA

dU

I C:'
'/4

17^

L77

107
u'r

ICU

1^n
OU

RÔ'
AA

u'j

4rvvr

- â -v-*

OU
AA

.Q /'r

J$eat, orì q'ta " (bu" ¡
Wnea"ù , ÐO Cj,úa" (bU, )
?.,,r ¡ oo clia " (bu 

" ),la !s , sp cri¿ . (bu 
" ¡:oï!, ho c;-ia. (bu* ¡

:a"r:Ley , on q-La. " (bu 
" )

:ier:Ley, sÞ qta{bu" )rlr:,-i_ey,no qta" (bu, )
-t:Llrio ïhV ( oi,rrr \
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C OiriC l,,.iS ï Ll jiS .::.iii D R.iC ti\-'l{.-..lTD.,l' T T 0ir1$

r'-nnn-l ¡rc:i alîqv Vilv ! v.v a vrae

In tÌ:is Sti;.d-y it iyas ;oÏo*oosed that nu}'ì.i-pel.iocr

I inea.r pt,Ogre"nming be used 'Lo p::ovi'Je sone qu-anti tatir¡e

ir¡Sis for tite f¿rmer'to use in the formulation of his pro*

;.:,uction p}ûns. The el:iirirical content i';as pl:ovided by a

îea.I eïist1ng anci opej'ÍÌting f"atm uiiii of the Ca::'rsan al:eä'"

J¿] tiro'u,gi: no s'La.'uj-stical eviÒience SupirorTs tl-iis viei'¿, it .was

íe}t 'i:l:.a.t i,he p¡cbl ems enccu^nteI'ed on tile st-*d-ied" îa'i'm

represent a situation of SrovíinE interest in ihe e'lìea"

By tlie e>i.irlici.lr in.|-,rod'.iction cf t.iile iirto 4;he

model-, th.e ef fect oí' calrita.l accuniul Ð.ti on ancl' tire imneict of

¿, flsçision in one yeair on ti]c: orga.nization, ;orocir-;.c'Lion al:d

incorle drlr-ing su'i:Secuent )real'S idas de'cermined'' Tl-\is pseu'C"o-

dynanic moclel all oued fo:: the tranSfer of inccne from pIO-

iì-ucti-oninoneireartotheoperatj-nå:ca'pi'ca'lofthefollc¡¡¡-

ing year" Tnus thiS model a,ripears nol'e realistic ailcl more

íIe>lible tnan ine sl:atic inodel in th¿t the ass-Li-ïûption that

resources are llequired" and returns received sinultaneousl y

is nct rrecessar)f " luf'tr'::eilllloiê, in the lon'g run tqe yîal's

a1.e j-n'[errel¿ted., anC- Che.nge,q in 1.esí,ìU.rce Stfrctu''e Over

tine, partici-rlarl¡r in tire accumulation oÍ capi-tal e nu-si be

ts-lien into coneide¡a-tion ifn.Qn planning is clone ff:foperL-)r" h
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furtþei' adv¿nia.ge of t'le aocr,el lies in its greater flerj.'ril it;¡

in the ïes.urce ailoc¿.tion process; it also pernil.s r'applng

out the planneCL changes in t.':e fa.ru organtza,tj-on ¿rs time

goes by" It rnust also l¡e .::emen"rrered that tiie longer' tÏie

plan-rlin. pel'ioo, the nof'e flexll:Ie is tne nodel in terms oÍ

reflectirtg tlianges ove.f ti-me, ar']C tne nore neaningfu'l iS

the elr,oecta-tion of cìrangeS in tne farm organizz-'l,ion"

Falm Planning Througi: Proßra¡ïninß

Tne va"lid.iry o-i an;r ]-inealr pyogrea'rn1n'3 a.nalysis

is it,e.vilY ilepeniient on 'bile rel i-abilit;' of ihe infori;tiltion

i:eiirgused"Âna-jor1:robleminþ-ro3rerraingini-r'i-vidu'alfarms

is tTrai insr;fficien'¡ ¡eco::ds ate avaÍlable' irian:¡ f atns c1c

nor Ïrave adecluate reco¡'cìs on '¡,¡'lictr to base men¡geiltnt d"e*

ciSions a.nd, mo¡eover, trad.i'ciona"l farm acco'u.nting tec!:iriql'r-eS

a::e not refincc enougir to provide ti:e inform'a"ti'on required

'by -l in.ea:r pi.o,3ralü1ing, It iS t::i:.e tnat tnes'e is a scarcity

oí iAea.l d,a';a. for tire pr-ogra::irning of farms, but iL,is is not

r iir g,t i f i eF ti ,rir 'ín i" ¡ì onr¡i n': the use o-'t tnis t ecirnicue í cr
A .r U-L UMVL- ulsM v¿

farin pla.i:ning purposes" TÌte ava.ilabilii¡r oÎ cor:i:u.ti-ng ía"c*

i}ii;i.:;s is no lon::er a Se.rious restraint to a- vicer.rr.act.i.cal

u.Se of -uiris niai'rageiiient tccl sj-nce ì:Ligh capa.citir col-trll]'LterS

Ê.J'€ -rtO.¡J avarlable er'l: r¡a.rious i,lOintS in the Coll11-tIy.

Ïf lineaÏ crograrrit]ijn¡i oll a'n;r o'cÌrc:: conpute].ized

nl ¡.irninl' tee,'niciu.es are being a¡:plieci si-lcces-"fu-lly to a
yr_glrJr¿fr() evv

crî"rìt¡iìnq nt;,îllef Of ot,ire.f bUSineSSeS tOd,a;r, the::e i-S nO feASOn
l)* v,r r¿IÞ rrv¡,r;v v
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,,rh;; .unei:' use cor:-]-d" nct be e:<pand-ei intc ihe business or

farming, Ti:ei¡ developmenì: l'-ll-1 be Sl Girr oí' fa3'r' C'epend'-ìng

on (r) tire a¡¡il-i+uy to cLeve-l op ::efincd. inp'ut-output dai'a

on a.jl íncl-iviC.u.e.l faL:m basis , (Z) th.e rapid'it;ø i''¡it'h rçìr:icì:

z. I,i.qOi,oUS t-ia.inin::- can be g'ìVeri 'LO ex-r,ensiOll- r"'rOfkÊJ-S,

and (zt tiie degree 6f çellaboration beti¡een tþe resea.rche::,

tire polic;i l-iial':e-r, and t1-:'e' e:'teYlsi or'l- -'iorl:er"

Ln equal}y important step tcr'¡aril- ¿ 1.,iicì.eÏ aj:pljca-

tion of lrrograflming technicues r'roulci be au educa'tj-onal p¡o-

cess to ex1:lain th.ose {;ççllnfr,uês to 'tLre iarmer So tnat he

ui:il-ersiar:Cs ii:e 'runats and i;¡i,)rSil essocia-ted uitn tlleir use.

Linear proLr.raillillin.g r,iiIl Siil:i- remr'in a pOi'rei:f i;l resez'¡'ch

tool in the futu-re, iru'ú urgenr sireps must be taþen '¡o mal"e

it a planninil too'l- avail¿;b] e 'ro all proSressive f:rl'nie.rs"

Iìec.oirt1-ä-e}roatloF.s for F'urtl-'e¡ ÐtgÀv

Tnis s*ui;d/u beca.use of its ]-ini"l;ed scope ani its

tipa::ent rríeai{nessese presents iiseli as e stârting poirrt

f or Seveï,al otl,er invesii ga¡icns ' Sorne recoÍxll€ilCations

i;iricïr uigLl't be ti:e object of fu'iure stu.d'ies are ou"'¡líned'

11^rr^
ric: ç ¿

Tne tr-ength of the :olaL:r-rrin€, per.iod lrsed- in i;iii s

str-id;;r it:-,s onl;r í'ive y.ars, It r;iâs ãssu.nc'i -nl-'.at because of

u-nce3't¿-j-nty consicierai1onsu crop anJ. l'ivestoclr pla'ns do nct

extend beyonC a tirne Sþen of iflis lengtrl" In su'bsecu'eirt

str:.d.ies" ii.'e tirce pe.rr.iod si:.clLld, be expa.nci-ed to ien or tuent¡'
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yeatsì Ín oi-'c'ief' 'co CLeiernine ti-.e no¡e acpro¡:ria-'re i:-l-z,i:ning

irol",i zon ¡j sscc:iate,: ui'ri.: cacl::L i;ii.e of f'arrr.in3'" T'he i,1ne

p:r'iod -'-ri'cgr'eitni,:d siroL1LC be }ong enougir 'co deternine eif

ecrr-iilibriun in )¡ea-rly plrns . S inili rl.' , tl i s stud ¡- a sst'.ìi::c 
''

a unicue discoun¡ ¡ra*Le c:í si-x per cen¡, opiirnun pr'oiiralisi

s, oul-d be iLra"d.e using diffe¡en'c d"'iscount rates.

Tj:ie rnoC,el useil was c1e'Le¡'i:ii-ni sti c and sii:gLe va,lued

expectations tJere ass'u,mecl fcL' inprit-output coef f i cients a.nC

:Or-iCeS " ¡tOC:-,1S'Cic ¿rnC pef'anCtf ::'-c pIC'if aitl-ilin- rnOC el-S -r,'otr,ld

ov€rcone tnis lirlita-'Lion of tlie assu.mption oí perfec.l. |cnor'¡-

-leClße . T'ne ob je c'b'ive f einc'1,ior-t, 
"ii-:,iCl: 

r"¡as tiLe nexirrj-Zã'r"i ol1

oí' discounted. nci retl'.i'ns e llüìy o:lfe;: o'ci:el' al.ie::natj.r¡es

a.l so relevan'¡ tc farning sir.ch a.s ti:e n¿::<ini.za-t'jon cí ii.ie

ne't ..;:o.t'ti-r. valr¿e oveJ' -bi--ie plannin¡', i:e:rioC., It r,,i6ç.].çì. tÌ:en be-

CO¡ne A farm grCtrtì: Sr'-icl:;¡, ånO'ì;l...el reÍineneni 'r,i-ra'[ Col-r,lCL ]re

br.ou.Eì::'c tc the troC.el is the ¡iiì"d-:tj-on c¡f a.irrecul'sivetttype

cf solu'l:ion with the aic of a rnoving l:o¡'izon" l.'-r:og::ams

t-i¡o:l-il br¡ miicle for a nurnber of r¡eal's and. ve::ioi15-ffccll'-fi-ca.-bicns

tuculd j:e m.a,d,e to tLre ;.n¿t¡'ix as ¡re t-i-re T-rori ?'cTr \:ià3 aC'va'nced'

air:ru.ai_1_¡r" Su.cli ¿ IJ}1ocec,u.re ivcul.C :.es i.,lt in a Ïtoi'e eccLii'ai,il

ïnairi-n,g oÍ Í'a.rn decist,on.s.

In -cnl'-s st-*c;r, p;.oci_nct::'_on af ie:'nativ€.:5 and. f, escll.f'ce

Suplrl-i çs -r.¡iti: tire exce¡.-.tion of ope-t'ati-nB capi'la]- r'en-led j a"nd

a::cl- annual fiXeil CoS'r,S, IjfeI'e ii-ien'i,:lca-l- for eaclr oÍ the fj.r¡e

!eei:5, i,{anr¡ ¡JA.ft-¡-i-iionS: in'i;hCSe tr,;o'OAS:-C COAi.ìOnen'lS Cc',-lC-

be nad-e for j;i:e va..riouS !i:'3."= cf iile r¡.odel in orcl,er ì;o:Îit
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to ::eal i',,;¡" FrlceS ¡rj:iC- in¡u'r*ou.tpu'i; coei'í.ici3n'üs Col;r-l-rl-

n"l-sc ì:e al loi¡ed 'lc verlr oveJ' tl:e i¡::¡ii"s 'ic acccu-:tt fo.i' al-

te:-'n¿'bive 'ir,ari'ret si-'Ì:u3r. .- i ons anc cL: nges in 1,ec1inclo3;'"

The Ì:cr.¿seÌio]-c', co..;-nterpait o-f f¡--,ltl:ini: iias dee-lt

-r',¡i-;l-l. j.n a r'ell'i;-r-vely sinnl e narnÊr in ¡his sturcì¡r" 'i,j.¡inii

exi-'ÊflSes r,,'ei'e -L.rea'ted- ¿rs "e.={ogenoliSrr ',.o tli.e i..¿te-ri:tin¿:ì:i-cn

oÍ i"earl)' irl:;ns ä1tl::ou,sii i:ire;'¡ ì:i:cj to jle exaci,l v net. jtio::e

corirple te rjtrrd,i r:s si:ori-l-il- al loit 'notl-r ir,or::,:ehr:lC encl f¿:ii,"l tc'l-ir¡ j-*

tj-es in i-,le cvet-'-alI ínrn plan" Ëuch ail Ìn',-re:'-cepeniì.etrct:

cou.lcl b: set u.p b:¡ i-ic;,ls o., r.z:i j-ous coilslr-'i:llr'[ j on a-c-1. jvj-i ji:s"

irä ill1:ci''s:¡:t coiisiCie:raticn 'îct-' íuture f¿:,rlt p1annin3. or, a

i,;hol c f¿:.rr: JlaLSiS is 'th:,t i.ro-,i¡;sjlOl cr: ccnSUflitt,lon aS ir:ell- e S

fi-.¡n p::cciuc-'cion si:ou-lc be ccnsid,e.ilec in niiT:tnr: íaln nenage*

nen'L r: ec onr-ïrenil-¡,i i ons 
"
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LL?3

TA3I,E B-}

RECO}d!$EIVDED FERTTLÏZER TREAMdEWIS AI\TD EST]MATED
CROP YTELDS ASSU}"ÍED ON THE CASE FAAM;+

A\TERAGE REC.O}&,!E}¡'ÐATTONS
(lts" of nutrient per acre) TIET,D

IdHEAT

OATS

" (straw)

BARI,EY

FTAX

AA.FESETIÐ

sïJlrFï,oI{ms

3'TET,Ð FEAS

}ffiAÐOW FESCI'g
tl " (nay)

TÐ4OTIry
" (rruY)

1{

6o

6o

P^O-

?6

3'

¿u

40

?rì

30

KO
2

o

o

o

0

AM0UÏ¡'f

37

B:
"Y

10

L3"5

J2

30

354
I

4oo
1

T'TüTT

bu"

bu."
ton

bu,

bu"

cv/e .

cwL.

bu"

clr6,
ton

ewb"
ton

6'a

æ

'7q

@

o

7a

70

*Ëf,nformation supplied. by Peter Fehr, Êoil-s Ðepartuent,
IJniversity of ldanitoba"



U¡&
TÁBI,E 8.2

I'ITiÏ4BER OF HOL&S REqiXiBED T0 WORK OÏIE'ACAE, ONCE OVER, BY
DTFFERENT MACHT}IES*

Machine Size Hor¡rs trer Acre

B4aehine tÍne Man ti-me

Flow
Cu].tlvator
ÐÍsker
I[arrow
Seed, dri]-l & F.A"
Fertilizer spread.er
Sprayer
Sv¡ather
Combine
Mor¡
Êake
eare (r"r.o" )
Haul- eereals to storage

4-14 in.
11, 3+
¿+ lbo

15 ft.
36 rt,
Lh ft,
56 ft"
1tr 4+&) L vø

12 ft.
Ff Þ¿-
I I Uo

10 ft,

"37
"20
"20
.09
"20
"a6
"08
"2L
.3O
,30
.30
"t2
"25

.l+O

"23
"23
"10
.30
.10

"I2
"23
"35
"&-o
,40
"o)
"25

HauI hay & stra?r 1"0 I"2

åThe i-nforæatlon contained in tables B-2, B-3, B*4 and B-9 is
based on the foJ-lowing sources;

Ðubois, IvI" J", Eeonomic Aspects of {arm }4achinerTr Use Ín Crop
Fgodugtion, Reston-Crome{ Aræ, Manitoba, L9658 Economics Branckr, Canada
DÇpar.tmenT of AgrfcuJ-tureu W'innÍpeg, Manftoba, AprÍl 1966.

[onn, B. 8., Economig.Aspects of Fa:m ]4aehiaery XIse ig Crop Pgoduetion
in South Central-. Manitobao 19cl+-o Economics Braneh, Canada Department of
Ããrffiu@Ítoba, Ausust Lg65 "

Garland, S. lf"e and L. M" .Iohnson, 9rop Frod:tction RequiS:S¡ments in
ßdanitqtae EconosÍcs ÐÍvisÍon, Canad.a DeSnrtment of Agrieulture, 0ttawau
m858.

Petneiples anð Fract].e_eg of CommeLcial qqreigg, Faeulty of Agricul-ture
and Home Eeonomfcs, ttrni.versity of Manitoba, Wfnnipeg"

Famt Managery.n! Eag4þgþ, Department of Agricultural Econosies and
Fam laanãffieffiffisÏæ¡itoba (unpubtished) 

"
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rABm B-3

MÏSCEIJ.,AÌ\¡EOT.TS OR ovERmAÞ I,ABOR REQTJTRED FoB CROPS
BY SEASOST AfiÐ ON A PER ACRE BASTS

_Hog4$ (MAm rffdn) psn sEASOTù pER AcBE

SPB.ûIG st]Mt4ER FALL Ï{ÏT{TER

Repairing
{maehinezy and buiJ.d.ing)

lriarketing

Seed. preparation

"o,

"ol+

.o3

"02

.05

ø1V

ì^olU

-t\

"4,

"03



],Iv6

TABI.E B-4

rÁmR aEQurREeffiqTs (MA$ Trþffi) Pm ACRE ANÐ Br SEASOH FOR
\TA.RTOT.JS CROPPTT{G EffiTER?RTSES

OPMATÏOW WffiAT OATS BARÏ,ry FIÂX

SFRIHG (Aprf]. 15 * June 15)

Dise or eultfvate
Earrow
Sow
Mfsceflaneous

SUMMER (Ar:ne f6 * Augråst ]5)

Spray
Mlseellaneous

FAf,t {Aueust }6 * October 1"5}

Swath (or rake)
Combine (or bale)
ffiau.l
Flow or eultlvate
Misceflaneous

I,Ilfl'IER (October 16 * April 16)

t4:iscellaneous

.23
,20
.3CI

"J4
"åï

.J2

.q
1-7øel

"¿5.3'
"25
.l+0
,08

l-.7

"23
"2e
"30
"1]+
"m

"J2
.05

"f:

"23
"35
"25LÂ

"081.1

"23
"2Q
.30
. ].l$

"m

")2.g
o¿g

.23
,35
"25
"40
"081,7

"23
"20
.3G

"14
"m

"12
^tr

"m

"23
"35
"25
'23
.08

1"m

"4)"t4)
t-

"4)
l-

"4)

TOTA], PER ACBE 2.80 2.80 2"8Ð 2"63
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TABLE B-4 (continued)

OPERATTON RAPESEED SII¡IFIOI,{ERS FIELD PEAS M. FESCTIE

SPRÏIIG (AprÍl 15 * Jr¡ne 15)

Ðísc or Cul-tivate
flarror+
Sow
Mlsce'l 'l aneous

StJlfr&R (Arxre 16 - August, Lî)

Spray
Cu].tÍvate
Mow and. rake or svath
tomblne
Hau].
Miscel].aneous

F'Affi (nugust 16 - Oetober 1!)

Søath (or rake)
Combine (or bate)
Haul
Pfow or cultivate
FertÍlize
Misce].laneous

f,i:[i{Tm (octoter f6 - April 16)

Miscell-aneous

"15
"20
"2k
.14
.m

"w
/<

35
25

95
00

,l-2
"t+6

"05
uoJ

.23
,20
,30

"11+

"ry

,L2

"05
"17

"è3
"35
^25
"23

.08
l-"l-4

.4j

.23

.4U

"30
.11+

.w

"c5
.35
"25
.23

.08
1"m

lrtr

"-!-+
"îE

"72.

.8CI

"35
"L
"45l"m

,oB

.oB

"ffi

"23

"oB
"F

l¡( "b:

TOTAL PER ACBE 2.63 3.09 2"57 2"27
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ÎABLE B-¿å (continued)

OPEBATTO$ Ëlx4oqffi EAY BAL]I{G STRAT,Í BAT,II{G

SPRÏHü (AprÍl 15 * Jr¡ne t5)

Mfscellaneous

SU}Æ4ER (.lwre 16 - Ar:gust 15)

Spray
ffiow and rake or swath
Combine (or bale)
HauL
MlseeLlaneous

F'AIa (Augråst L6 * Oebober J-!)

Sr*ath (or rake)
CIorsbine (or bale)
fiairl
Flo¡¡ or cultivate
Fertfllze
Mfsce].laneous

IüIT{TF,R (OctoOer 16 - ABrÍL L6}

}[iscelLaneous .t+j "4¡ "b5

TOfAt PER ACRÃ 2"27 3"1? 3"I7

,I4 "1)¡. "lb=1' :,11+ .]-F .m

.12

.Bo "40ô"3> "ö5
"1 1"20,02 "92 .w-r""m z.W "õ5

"40
.ð5

l]-eo
"oB
,10.oB "oB .oB"% .õë' z.fr
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TABI,E B-5

LABOR BEQT.TTRE}'TH{'TS FOR LIVESTÛCK ENTERPtsISES

E}ITERPRÏSE No. of Hours

Feeêer gogs (Ol¿ Barn) 2 ho¡¡rs 5er hog Srer month

Feeder Hogs (New Barn) 1"6 hour per hog per month

Feeder CattLe 2 hours per bead per month
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TA3I,E B-7

FEÐER gæ SATÏONS; TOTAT r'EEÐ REqTJmmdElqTS PER MAD+å

Feed Ïtems

Wheat

0ats

Barley

Plg Starter

l{og Supp}ement

Oats and Bar

lbs u

Wheat and Oats Oats

309

l.95

86

bus 
"

A cAc

l+,0

lbg "

'ì qq

3le8

bus,

2"593

9"667

lbs "

l+86

RA

8l+

bus "

i-3'5

6g

xBased. on Ínfomatfon contained in
Comercial Fa:rufng, Faculty of Agriculture
@6a96-2o p" 2ro,

Princip-les and Practices of
and Home Economfes, lJníversåty
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TABT,E B-8

PRTffi ASSItr4FTTOT{S T'SED rH T}ÍE

ÏNPTJTS .q$D SERVTCES

STUTY

OUJP{JTS

Ïtem {Init price Ïtep - Tinlt price

SEM
Wbeat
Oats
Bar1ey
Flax
Rapeseed
SunfLowers
TimoÈhy
Meadoø Fescue
FfeJ-d peas

FffiTTLJZER
Nltrosen ($)
phosphate tpz}..)

CO}$4EREXAT, FEM
Flg starter
fiog supp1.ement

Cattle stapplement

tsar3-ey purehased

Ration, pretreíring
and haulÍng

cosBs oF A3{I&åA&S

Cal-f
YearJ.*ng

ï'ieanJ-ing

Transportation trinrr ê

cattle
hogs

Transportatton tteu.ttu 
å

cattLe
hogs

Ë1red. labor

(e¡+t. )
("wb 

" )

("*b. )

(u", )

(ron)

("nt")
("wb 

" )

(neaa)

("sru.)
(aeaa)

(clrt " )
(head)

(ur')

Barley

À{aLting barley

F].ax

Rapeseed.

Sunflowers

Eixrothy (seed)

M. Fescue (seed)

Fleld peas

ãay (aftemath)

Straw - no market value

LTVESSÛCK

Good to ehofee steers ("*t.) e5.3O

Market hogs (cist") Z6"Lte

,btr"
bu.'
btt.
btÅ,
aa
.!-U ø

]-b"
lb"
Lb"
btå'

¡

\
\
T

&

Ã

å

S z.Lj
1"30- /-J.02
4"T j
o,1\
o.30
o"21
0.19
3.15

ø "12
o "085

5"6A
6"eo

)" 30

1"30

5,OO

24"60
23.&

tl+ 
" 50

o "40
o,Lo

o.70
1.10

L.25

CROPS

Idheat

Oats

Iæw
Medium
lli øh

Iær¡
Med.íum
Hisþ

& r"25
r,65
1"90

o"àF5
o"55
0"85

8"95

1",o0

2"75

o.o38o

t"øl-{'fi

0,10

a"725

L"Õþ

l2"tÐ

L0ut" j
(uo. )
[Ðu" J

(oo" )
(uu" )
(ut¡" )

(u*. )

(au¿. )

(u*. )

(r¡')

{r¡" )

(.r¡," )

(rn. )

[ Ðr.¿" /

(ron)

(r¡" )
(:-t")



EAELE B-g

cOsf oF OFERATIIqG FAR34 MACEIUES pER HOUR OF {JSE9 AtfD
COST OF þIACETNERY OPæATTO$S F'ER ACÊE

L53

Var. eost per Acre

*&chÍ¡e Tractor fotatrMachine

Tractor (eu")

Tractor (Ð.)

Combfne (s"F. )

Swather (F"T,0.)

F].or.i

0ultivator
(or diskez")

llarrow

ÐrL1l-

Weed sprayer

Mower

Rake

Falea'

Trucking
(sratu)

Ferbflízer
sBread.eu'

Size

3*k' pl"

4-) pt"

12 ft.

L5 ft.

4 pI'

llr f+

36 ft"
14 ft.
56 tt"

ryßL
f l. t/o

l0 ft.

.l.l-

,re

"86

.20

"35

"23

,10

"JÕ

'3i&

"20

"20

1,31

Qô
ø \J4.

"'(8

L.-(Q

0,21

0.36

0"24

o.Lo

0"40

UoJ¿|

Ð"22

0"2L

1.35

a"06

ê¿.c.

.08

"Aì+

"10

.316

,313

1"35

.1?

.09

.TL

.66

Al,

"01

"o1

"otr

,42

.a2

.01

.04

"5r

"04 "l-7

"2ì+ ,52

"048

.o]- ,07

"08 "r-6

"o3 "aT

,066 "zj

"a63 ,25

"98 87

"04

"51

"2L

"76

"05

,Var" Cost per bour of use

Re@ic"s larbrÍcants
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TABI,E B-10

CROP EflTERPHÏSE BUDGETS

Ì,ftfËr ir rTtlI r I r't4r OATS BARÏ"EY

BECETFT ÏTBä,5

Value of crop 37 bu" @ !.4'(=
$¡4":g

85 bu. @ o.5j=
*46"t2

"p Ton siraç'¡ for
l-lvestock
(nor market value)

)4 bu, @ O"95=
$5r":o

GROSS VATUE
PER ACRE 54 "39 46,75 5r"30

EæE$ËE ÏTMUS

Pre-groving and
growing costs

Cultivator or
d.isker (2)
Earrow (2)
DrilJ- (inc.
seed. treatment
& eleanÍng)
Fertilizer
$prey

Harvestlng Costs
Swather
Combine
ËauJ-ing

Crop Insurance

"24 1.2Þu" 3.O1
10"08 Lo"oB

,Lo L"2, 1"35

"2L .2L
.5] "5L
"u .17

o"97

.24 2bu. 2,Bh
10.08 I0"08

.10 L"25 1.35

"2L "2L.51 "5L.1T .L7

4"79

"24 !"Jbu, 2"'72
10"08 10.o8

.10 L"25 1"35

"2r
",L
.L7

1"12

}4ach"C. ï&t. To1,al Mach"C, Yxab" Tota]- Mech"e" Mat. Total

.98

.JO
.98 "98.L6 "L6

.98
"to

"98
"¿o

"98
"JO

,2L
,5L
"L7

Sr¿b-Total
eash costs 17.1+l+ 17"O9 17"30
Interest on above
cash cost 1.05 1.03 L.04
T" Enierpr. Var. *
Costs (u¡ values)" t8"49 18,12 18.34

Ï{ET RETTTRI{

PER ACRE 3t.9o 28 "63 32"96

#Annual- fjxed. eosts are not alLocated. -r,o indlvidual crops but charged
against the entire faræing operation.
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TABLE B-10 (contÍnued)

FIAX BAPESEEÐ s[t3{Fr,oÞrERs

NECETFT ÏTE}4S

Sale of crop 1! bu" @ 2"752
#>a"z¡

l-3.5 cwb. @ 3.8O"
$5r":o

12 ewt. @ 4"75=
$t7.00

GROSS RECETPT
FM AERE 52"25 51,30 57.OÐ

ÐCPMISE ÏTffi{S

Fre*growing and.
gro*rång costs

ftrltivator or
d.f sker
llarrow
Dril].
Fertllizer
ËpraY

Earvesting costs
Swatber
Combine
HauJ-iag

Crogr ïnsurance

" 
¿&,l+

-/'
"l-o

,5bu" 2"62
7.2Q T "2AL"25 1.35

"2r
"5r
"L7

1.34

J+l+

"¿o
"24 6lbs.

ro,7r
3-"25

"88
"JO
"24 3"51bs.

l_o.&
.xo L,25

},laeh.G. Mat" TotaL Hach"C. Mat. Total Mach"C" Mat" Í'ota]-

øaa

"L6
"2t+

"10

.21

.5L

.r7

.l+4
tá,

1.OB
l_o. T0
L"25

eÊ,

"L6
r"2g

Lo"&
1"35

.2r "2L.51 "rL
"r7 .L7

.23-

"51
"L7

,2L
,51

"L7

SL¡b*total
cash eosts t4"oo LU"52 L5.LT

casn costs _ "Bþ .8f _ "91
T. Enterpr"
VarfabLe Costs t4,B]+ L5,39 16"r8
IUET REfl.TF$
PER ACHE J I "¿Sr 35"9L t+o,gz
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TABLE B-1O (continr,eed)

FIEI,D P&AS MEADOT"T FESC1JE Tn-{orltr

RECEIPT

Value

ÏÍIßd,S

of crogl 3O bu" @ 1,85=
$::.:o

350 }bs" @ J2"5O=
643"75

(l ton @ L2.A0=
$ta.oo)

l+OO trUs, @ 10.00-
$hÐ"0ö

(l ton @ 72.8aæ
$re.oo)

GROSS VAT#E
PER AEAE 55"50 55,'15 6a"to

EæET{SE TTEMS

P¡¿*groraing and
growing costs

CultÍvatoz'or
d.Ísker
llarrow
Drtll
Ferbilizer
Sprayer

Ëar¡¿esting costs
Sr'¡ather
Comblne
l{auI1ng

.44 "l+l+,16 .!6
"2t+ 2Jbu" 7 "49

"1O r"25 L"35

"2r "2L
"fl "51.17 "L7

.15 "L5
"o5 .o5
"oB ].olbs/3 "7r.o9 l-:O,95 11"Ol+

.L5 "15
"o5 "o5
"oB 6rbs/3 .5o
.09 l:O"95 11.OlÈ

Mach"C" Mat. Total Mach.C. Mat" TotaL t{ach.C" Mat, Tota].

.21

.51
"L7

"2I .2r
"51 .51
"L'( "r7

"2!
.51
"u

Sub-totaL
cash costs 10.33 u "84 L2"63
Interest on above
cash costs _ ,62 .77 .76

Costs 10"95 L3"6r 13 "39



1 5',r

TABI,E B-10 (eontinued)

HAY BALTEG (I gon) STFAW BALIiIilG (l- Ton

No market value

VATJTE PER ACRE 72

EæENSE TfEþ{S

Ra"ke

Ealer

HauJ-ing

TotaL

"31

L"35

.25

Total

'35

1"50

.JU

SUB-totaL cash cost L.9L 2"A
Interest on above
cash costs "11
B" ffiTF,RP" VAR.
COST/ACRE 2"O2 2.28
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TABLE B-11

FEEDER EOG BUDGETS

Reg. Ration I¿heat Ration Oat Ration

RECETFT TEEMS

Sale of aniæal {961" " }52 lbs")
. -^JPre¡nium on 5Ofo grade A

38.52

1" 50

38"52

1" 50

38" 52

L,50

Total Gross Receints ,l+o.oa 4CI"o2 40"0e

EXFEI\ISE ÏTEMS

Furchase cost of weanling
Veterinary and. medfcÍ-ne
lraasBortatÍon 'rinrt
Furchased feed

*PÍg starter @ 5.6 ewt,
-Hog suppl" @'6,20 cwt
-Prep, ration @ 5"60 trer T.

ld:lsc" (power and equipment)
Transp,Orbation n'orltt'

It{arketing charges

?6 tus " 5"33 69 tos" l+"28

"3 T r.50 .285 T 1.k3
1"2, L,25
1.10 1.10
0.35 0 "35

1¡¿"50
0"40
o,fo

1l+ " 50
o.40
0.10

ttå"50
0.40
o "10

50 lbs. 2.BO
84 rus. 5"za
"31 T r"55

r"25
1,10
o "3,

Sub-totaL cash eosts 24.53 23.1+l- 27 "25

ïnterest on above cash
costs (6% tor 4 months) o.49 ^ 

lt-lvóTI

rOTAL ETfTERPRTSE VARTABT,E COSTS
25.02 23,88 27.8O

NET RETURN ABOVE VARÏABLE COSTS 15,o0 16"lj+ 32"22



RECEÏP? TTM4,S

Sale of animal
96% " J-!2 lbs @ 26"t',û
(3É deatn loss, 1S tlssue
shrink" )

Fremii-¡m oa 50{ø grade A

TOTAL RECEÏPTS
PER MAD

EXPEHSE TffiS;

Purebase cost of weanling
VeterínazX¡ and medieåne
Transpor-bation tuånt'

Purchased. feed
FÍg startex @ 5"6O cvt
Kog suppl" @ 6.20 cwt"
FreparÍng r"ation

@ 5.AA(T
Power equitrment and.
gisce]-la.neo¡¿s costs
Transporbation ntoutt'

Mrketing charges

6ub-total- eash costs
fni:erest on above
cash cost (65 tor
)+ months)

i{ew keog barn. lnterest..
on $ iãvest. (6$ teaa)#

Depreciation

Total Enterprise VarÍabl-e
Costs
NET RETT'RNS ASOVE VARTABIE
cltsTS

L59

TABLE B-IL (continued)

Reg" Ration Wheat Ration Oat Ratlon

38" 52 38"52 38.52

1.50 I Err

40.02 )+o "oe 40 "o2

ñ^^¿þUÐ U

14,50
o,l+0
0"10

Lbs. 5"33

B. L"5A

2"1+o
1"10
o,35

25,æ

"5r
"53

L"T5

A Cost

1lå"50
o.l+0
0"10

69 ws" J+.48

.285 T. 1,j+3

2.40
1.lo
0"35

2)+"56

.49

.53

L"T5

5O lbs"
Bl+ lbs "

,31 ï"

ã^^+UUÞ U

1l+.50
O "J+0
o.10

2"80
5"20

L" 55

2.40
1"10
o"35

28"l+o

"17
.53

Lo | ¿

q

.3

86

L7 "55

aB"4'l

11" 12"

lÊNer¡ hog barn: 368 x Tos, slotted. floors, fufly equipped."
Total investnent cost: $f5rBOO.
tapaeity JOO heads (9OO nea¿s per year)
Expected life 10 years"
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TABI,E B-12

B{J}GHTS FOR BEEF CATÌntE M{TtrRPRISES

44o-r¡. calf Fattened to 94O ].bs"
Ration ç¡Íth oats

ñ,Á t^^-1 ^--øuu uorrçJ
Ration with oats

and røheat

RECETPT TTE¡,IS

Sal-e of anima]-
ehoice )
(tess 2$ death
tissue shrink)

gV% x 9ko rus,
@ 25"30 per cwb.

9T% x 9l+o lbs'
@ 25.30 per cdc"

(good

loss,

to

L%

EæEI{SE ]TEMS

Fi¿rchase cost of ani-mal
Trans¡nrtatj-on t'in"
Veterinary and medicine
Purchased feed.

-Prot. suppl. and mÍnerals
-GraÍn rolling (feed Brep.)

I&lscellaneous (equltrment and
P'oWer)
Transportation t'orlttt

56 tts.
1.53 T"

108"2,+
L.76
I.OO

3.OO
7 "74
4.aj

6.jB

)o IÞs,
l-"5 T.

1oB.2tl
¿.lo
l_.o0

3"OO
T "50
4"25

6.rB

Sub*total casb costs
(operatinc cap") 132" 53 132,33

ïnterest on above cash
costs 6% toy T wo" )t".8? 6%:!oy T mo, Lv_"8p

Pry--== r=== .=== r= 5
I{EY RtrTT,ÏR$

C0STS (not
ABOV-g OPERAT]$G
incli.iõång home-
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EABLE B-JZ (continued)

7OO-l-b. YEARIII{G FATTEI{ED TO 1Ol0 1bs.
Ration with oats Ratlon r*ith barley

and barley and. oats

RECETFf ITE,}{S

Sale of anj¡ral (good to glf, x 1O!0 lbs , g/$ x 1O!O Ibs.
choice) @ 2r,3A per cwL. @ 25"30 per cr.rb"
(less 2$ death loss, 1$
tissue shrink)

Total Gross Receipts 257 "68 257 "æ
EXPEISSE ITM4S

F¡erchase cost of ani-mal- 166"6O A66"&
TransP,ortation 'fln" 2.80 2"BO
Ve'berinarnr and medicine 0.p O"gO
Purchased. feed

-Prot. suppI. and. uaiaerals 31 lbs " L"66 3t fbs. 3-"66
-Grain roj.l.ing (feed prep.) f"35 f. 6.75 1,3Ì+ T" 6"T0

Mi.seel-laneous (equipment and
power) 3"9, 3"gj
[ransgnrtation "out" 7"0O T,OO

Sub-total cash costs

-(-operating cap. ) L89"66 189,61-

ïnterest on above cash
costs 6fo for I mo. T "5j 6Í" toy B mo" T "5j
TOTAL EI{TERPRÏSE VARTABT,E
00sTs L97 "2L L97 "L6
T{EY RETURÌ{- AEOVE OPERATfr{G
COSTS (not including home*
grosül feed.) @ "t+t @.sz



MJ{TRIX

TABi.,E B-l-3

FOR THE EliSIC sTÄTf0 MODIIL



'. . i 
:.

16?

39

R
U

|'{

No.

1
2
J

4

6

6
7
o(J

9
10
11

T2

f¡+

J-O
1ry

lo

20
2L
22
DAuJ
¿,+

25
26
27
28
29

3o
aa

32
33
34
3'
Jo
37
38

t
OB]ECTI\rE FUNCTION (CJU) -18,1+9 -18"12 -l-8.3)+ -37.41

RESTRÏCTÏONS PRODUCTTON ACTIVITTES

Igm{
Þ

ï
G
tu

u
N
I
T

LEVEL

GROW

I^IffiAT

L &c"

GROW

OATS

I ac.

GROI^J

SARLEY

I acn

FIÁ,X

I ac.
FAR}.Í RESO{I8CES

LAND
Max.add.. Iand.
Owned land,
Max. purcbased
Max. rented

¡¡fLÞUÃ

Op. sprfng labor
Op, sr.unner labor
Op. fa1l labor
Op. winter labor
Hired sprÍng labor
Eired Êu¡Ìmer labor
Eired. fall labor

]APTTAL
0p. S.T. capital
S"T. borrowÍ.ng lllolt
Invest. capital
L"T. borrowing Lfmlt

INTEBT\EDIATE PRODUCfIS
hheat supply
Oats rl

Bar1ey rr

Timothy rl

ld. Fescue suppl¡¡
Eayu/
Straw rl

Hay baled
Strar¡¡ ba1ed.

]ROP QUOTAS
Spcd.. ac. qu.ota
Oat quota
BarJ.ey quota (feea)
Barley o,uota (maIQ

TCG B{.T]LDTNG SPACE
)ROP PROPORT. RESTN.

Cereals Mx, (lO6¡
Irlbeat Mx. (¡o%)
oats & B\y. Mn.(eO%)
ollseed,s Mn. (r5%)
0ilseeds l4x" (:06¡
Fl-ax Mn. (roÉ)
Sunft, Itx (L5%)
Forege l"fx, (n%)
F. peas I'fx. (roÉ)

ECo
&Co

8C"

cwt
¡l

m

T.
tftIo
ra

bu,
bu"
bu"
bu,
hd.

I t".
l''
lrl

l::
1,,

+
+
$
$

bu"
¡t

tl

&Cn
il

?l

fl

¡l

ff

¡T

ll.

r

285,l-l+o
53',æo
285,1)+O
285,14O

Br 5oo"
Lor0oo"

on

5Or0OO.

U¿

o.
o.
o,
o.
o.
o.
Oo

o.

500
500
500

I,35o
360
360
360

I
I

o. 
l

0"1
0. 

1o"l
Ito 

I

olol
olol
3l
3l
ol

.87
'tn

.4 |

1.31
,\,

1o

17"¡ùl+

-37

o.30
o"50
o"20
0"15

-o.30
o.10

-o"15
-o"12
-0.10

*9

],

.87
,J.'(

]" 31
,\5

u,0g

-85,

-0,9

^9"
-10.

o"30
-o" 50
-o.Bo
o"15

-o"30
o"10

-o.15
-0"12
-0.1o

,87
,47

1.31
"4¡

1"

u,30

-51+ "

0.30
*o"50
-0.8c
o,15

-o"30
0.10

-o"15
*o,i-2
-0,10

I

-9

1,

.BZ

"IT
1.l-l+

t-.4)

-0"70
-0.50
0,20

-0"85
0.70

-0.9c
-0"15
-0.12
*0"10

1l+,



1^t,

9 3r"9r l+0.92 l+¡+ 
" 55 -13.61 -13 " 39 -2.28 -2"O2 45.oo l+8.42

PRODUCTION ACTTVTTIES

o
I,I

No,

I
2

4

6
t

B
o

l"u
].t

12
t?!J

v
17&l

r9
¿v
2I
22
23
2lT

25
26

28
29

-ì,J+
?q

Jo

J0

RAPE

L aco

SU}{tr'L.

l acu

F. PEAS

L ac"

ri cRoll

PÍ,FESC.
I

| 1 ac,

GROW

cIlfoTEr

L &Co

S.rRAW

BALTNG

1 ton

HAY

BAITNG

'l ton

FE OB

REG. R

? headr

FHOB
IrfgT, R"

3 bead.s

I

l.

Q¿,Ql
.u

r.l4
,l+5

L\.52

-o.70
-0.50
o.20

-0"85
0.70
0,10

-0.15
-o.12
-o,10

L.

,87
,63

1.14
.h5

T'.T7

I

-o,70
-o,50
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